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1. IHosicuuTe/IbHAS 3anKCKA.

1.1. HopmaTHBHO-IpaBOBbI€ JOKYMEHTBI, HA OCHOBAaHHH KOTOPBIX pa3padoraHa
padouasi nporpamma

Pabouas nporpamma o 6uosioruu pazpaboraHa Ha OCHOBE:

1. ®depnepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Denepaumny.
2. ®denepanbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa CPEIHEro 00IIero

o0Opa3oBaHMs, YTBEPXKICHHOTO MpHKa3oM MUHHUCTEpCTBA 00pa3oBaHUsT W Hayku Poccuiickoi
®depepannn ot 17.05.2012 No 413 (manee — PI'OC cpennero oo1iero oopa3oBaHus).

3. ITpuxaza MunucrepcrBa mnpocseuieHuss P® or 22 mapra 2021 r. Ne 115 «O6
yrBepkaeHun [lopsinika opraHu3aluu W OCYIIECTBICHHS O0Opa30BaTENIbHON NEATEIbHOCTH IO
OCHOBHBIM 00I1e00pa30BaTeIbHBIM TpOTPaMMaM - 00pa30BaTEIBHBIM IPOTrpPaMMaM HAYaIBHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHET0 00IIero 00pa3oBaHMI.

4. [Tpuxaza MunucrepcrBa npocselieHus: Poccuiickoit ®@enepanuu ot 21.09.2022 Ne
858 «O06 yTBepxkaeHuu (penepanbHOro MepeyHsl yUeOHUKOB, AOMYIIEHHBIX K HCIOIb30BAHHUIO MPH
peaM3aIy IMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEIbHBIX MPOTPAaMM HAYAIBHOTO
o011ero, OCHOBHOTO OOIIEro, CpeiHero 001ero oopa3zoBaHus OPraHU3alUIMU, OCYIIECTBISIOIIUMU
00pa30oBaTeNbHYI0  JIEATETBHOCTh M YCTAHOBJICHHS TPENENBHOTO CpPOKa  HCIOJIBb30BAaHUS
UCKITIOYCHHBIX YYEOHHKOB.

S. [Tpuxa3za MunucrepcrBa npocseuienust Poccuiickoit @enepauuu ot 18 urons 2024
r. N 499 «O0 ytBepxaeHuu (enepalbHOT0 MEpedHsl dJIEKTPOHHBIX 00pa30oBaTENbHBIX PECYPCOB,
JOMYIICHHBIX K KCIIOJIb30BAHHUIO TIPU PEATU3aliid HUMEIONNX TOCYAapCTBEHHYIO aKKPEIUTAITUIO
00pa3oBaTeNbHbIX MPOrpaMM HayaJIbHOTO OOIIEr0, OCHOBHOTO 0OIIero, cpeaHero oOIIero

00pazoBaHus.

6. ITucekma MunucrepcrBa npocsemieHus: Poccuiickoit ®enepannu ot 21.02.2023 No
AB- 800/03 «O6 obecnieueHnr y4eOHBIMU U3TAHUSIMID.

7. [Tpuxa3za MunucrepctBa oopazoBanust U Hayku P® ot 9 utonsa 2016 r. Ne 699 «O06

YTBEP)KJICHHH TIEPEYHs OpraHW3aluid, OCYHIECTBIISIONUX BBIMTYCK YUYEOHBIX IMOCOOMIA, KOTOpBIE
JIOMyCKAIOTCA K HCMOJb30BAHUIO MPHU pean3alliil HUMEIOIIUX TOCYJapCTBEHHYIO AKKpPEAUTAIHIO
00pa3oBaTeNbHBIX MPOTPAaMM HA4YaJIbHOTO OOIIEro, OCHOBHOTO OOINEro, CpPeaHero OOIIero
00pa3oBaHU».

8. Canurapupix mnpaBun  CIT  2.4.3648-20 «CaHuUTapHO-3MUIEMUOTIOTHIECKHE
TpeOOBaHUS K OpraHU3alusM BOCHUTAaHHUS U OOYyYEeHHMs, OTAbIXa U O3JOPOBICHUS JAEeTe U
MOJIOJICIKM», YTBEPKJACHHBIX MOCTAHOBJICHHEM [ JIaBHOTO TOCYZapCTBEHHOTO CAaHHTApPHOTO Bpaua
Poccwuiickoit ®eneparnuu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

9. Canurapnbsix npaBui 1 HopMm CanlluH 1.2.3685-21 «I'urnennueckne HOpMaTUBbI U
TpeboBaHus K oOecrieueHn0 0e30MacHOCTH U (W) Oe3BPEIHOCTH IS ueloBeka (pakToOpoB cpeibl
oOuTaHus», yrBepxkaeHHbIX [locTanoBneHreM [ 1aBHOTO rocy1apcTBEHHOI'O CAaHUTApHOT O Bpaua PO
ot 28.01.2021 Ne 2 (nanee-Caullun 1.2.3685-21).

10. VYcraBa HOY «Yacthas mkona «B3max».

11. OcHOBHOI 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOTO obmiero obpasoBanus HOY
«YacTtHas mkona «B3max», npunsaron pemenneM Ilegarornueckoro copera HOVY «YacTtHas mikosa
«B3max» (mpotokon Ne 1 ot 30.08.2024) u yrBepkneHHol npuka3zom aupekropa ot 30.08.2024 Ne
2-J1.

12. «Ilonoxxenust o ¢opmax, MNEPUOAUYHOCTH ¥ TIOPSAKE TEKYIIET0 KOHTPOJIS
yCIIEBaEMOCTH M TPOMEXYTOYHON aTTeCTalluM, MOpsIKe MepeBoaa B cienyromuil kiaacc B HOY
«Ixona «B3max»», npunsaroro pemenuem llemarornueckoro coBera HOVY «lllkoma «B3max»
(mporokoin [Tenarornueckoro coBera ot 30.08.2024 r. Ne 1, mpukas ot 30.08.2024 r. Ne 2-]1).

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEAMETA «BUOJIOI'US»

[Ipu pa3zpaboTke MmporpaMMbl MO OMOJOTUU TEOPETHUYECKYI0 OCHOBY JJISi ONpeAeSeHUs
MOIXOJ0B K (OPMUPOBAHUIO COJEpKaHUs ydeOHOro mpeamera «buonorus» cocTaBuiIM:
koHuenryaibHbie mojoxkeHuss I'OC COO o B3amMOOOYCIOBICHHOCTH IIEJICH, COJCpKAHUA,
pe3yabTaToB O0y4YeHHMs M TpeOOBaHMI K YpPOBHIO MOATOTOBKU BBITYCKHHKOB, IOJIOKEHHUS 00
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O0IMMX LENSIX M MPUHLUIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETO
obmero oopazoBanus B Poccuiickoit @eneparum, a Takke MOJOKEHUS O crielu(uke OMOJIOTHH,
e 3HAYEHMM B TO3HAHUM YXUBOW MPUPOABI U OOECIEUEHUHU CYIIECTBOBAHUS YEIOBEYECKOIO
obmiectBa. CoriacHo Ha3BaHHBIM IMOJIOKEHHSIM, OIPEACTICHB OCHOBHBIC (DYHKITMH IPOTPaMMBI 11O
Ouosioruu u e€ CTpyKTypa.

[TporpamMma 1o 6MOJIOTUH AAET MPEACTAaBICHHUE O LEsIX, 00 00IIel cTpareruu o0ydeHus,
BOCIIUTaHUsI M Pa3BUTUsA OOydarOUIMXCSl CpeAcTBaMu ydeOHoro mpeamera «buosmorusy,
onpezaenseT 00s3aTeIbHOE NPEIMETHOE COJAEpPKAHME, €ro CTPYKTYpY, paclpeiesieHue II0
paszenaM M TeMaM, PEeKOMEHIYEMYIO I0CIeI0BaTeIbHOCTh M3yUeHHsl y4eOHOro marepuaia c
y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSA3EH, JIOTHMKH 00pa3oBaTeILHOTO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroLIXCs.

B nporpamMe 1o OWOIOTMM TakKe YYMUTBHIBAIOTCS TPEOOBaHHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpEJAMETHBIM M MPEIMETHBIM pe3yJbTaraM oOy4YeHHs B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB y4€OHO-I103HABATEIbHON NEATEIbHOCTH/YUEOHBIX AEHCTBUM 00yUaromuxcs 1no
OCBOEHUIO COJIEpP KaHUs OMOJIOTNYECKOro 00pa3oBaHusl.

B mporpamme no 6uonorun (10-11 xmaccel, 6a30BbIi ypOBEHb) peain30BaH MPUHLIUI
IIPEEMCTBEHHOCTH B H3y4YeHUM Ouojoruu, Onarogaps ueMy B HEW HpocMaTpuBaeTCs
HalpaBJIEHHOCTh Ha pa3BUTHE 3HAHUM, CBA3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OPHUEHTAlUN  JIMYHOCTH, OSKOJOTMYECKOI'O  MBILIUICHHUS,
IpPEJCTaBICHUH O 370pOBOM 00pa3e JKM3HH M OEpeKHbIM OTHOILIEHHMEM K OKpY’Karoulen
npupoHoii cpeze. [loaromy Hapsiny ¢ u3ydeHreM oOLIeOUONIOrMUECKUX TEOPH, a TaKKe 3HAHUN
O CTPOEHHUM MBBIX CHCTEM DPA3HOIO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIUX B HUX
IIPOLIECCOB B IIPOrpaMMe 10 OMOJIOTUH YJI€JIEHO BHUMAHHUE UCII0JIb30BAHUIO ITOJIYYEHHbBIX 3HAHUN
B TIOBCEJHEBHOM HM3HM [yl PEUICHUs NPUKIAJHBIX 33734, B TOM 4HCIe: NPOPUIAKTUKU
HACJIEACTBEHHBIX  3a00JIEBAaHUM  YEJIOBEKAa, MEAMKO-TEHETUYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTMYECKHU II€JIECO00Pa3HOro MOBENEHUSI B OKPYKAIOIIEH IPUPOIHON cpele,
aHalu3a BIMSHUSA XO3SHMCTBEHHOM JEATENbHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHME BHUMAaHUS K IMPHUKJIAJHON HAIpaBIE€HHOCTH Y4eOHOIo
npeamera «bruonorusy MpoIUKTOBaHO HEOOXOAMMOCTBIO OOECIeUeHHs YCIOBUHM JUIsl peLIeHus
OJIHOM M3 aKTyaJbHBIX 33Ja4 IIKOJIBHOIO OMOJIOTHYECKOr0 00pa30BaHus, KOTOpas MpeaArnoaaraet
dopmupoBaHue y OOy4arolMXcsl CIOCOOHOCTH aJaNTHpPOBATHCA K H3MEHEHHUSM JMHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOI'O MUpa.

buonoruss Ha ypoBHe cpenHero oouiero oOpa3oBaHUs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (popMHUpOBaHUE Yy OOYYAIOIIUXCS MPEJICTaBICHUM O HayyHOW KapTHHE MHpa,
pacimupsieT u 0000111aeT 3HaHUs O JKUBOW MPUPOJIE, €€ OTINUUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil U HBOJIONMH, CO37a€T YCIOBUS JUIS: IO3HAHMS 3aKOHOB >KMBOM TPHUPOJIBL,
dopMupoBaHus (YHKIHMOHAIBLHOW TI'PaMOTHOCTH, HaBBIKOB 3/I0pOBOTO M 0Oe30MacHOro obdpasa
KHU3HH, FIKOJIOTHUECKOTO MBIIUIEHHS, IEHHOCTHOTO OTHOIICHUS K KUBOW IPUPOJIE U YETIOBEKY.

bonbiioe 3HaueHue OWONOrMS HMMEET TAaKKe JUId pElIEHUs BOCIHUTATENbHBIX U
pa3BUBAIOIIMX 3a]a4 CpeJHEro obuero oopa3zoBaHus, coluain3anuu oodyqaronmxcs. M3ydenue
Ouonorumn obecrneynBaeT yciuoBus 1uisd GOpMUPOBAHUS MHTEIEKTYaIbHbBIX, KOMMYHUKAIIMOHHBIX
U MHQOPMALMOHHBIX HABBIKOB, OCTETUYECKOW KYJBTYpBl, CIIOCOOCTBYET MHTErpanuu
OMOJIOTMYECKUX 3HAHUHN C NPEACTaBICHUSAMH U3 APYTHMX Y4eOHBIX IPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumMun 1 reorpadgun. Ha3BaHHbIe MOJOXKEHUS O MPEAHA3HAYCHUH Y4eOHOTro MpeaMeTa
«buonorus» cocTaBMIIM OCHOBY JIJIs OIIPEIETICHHUs TOAX010B K OTOOPY U CTPYKTYPHUPOBAHUIO €TI0
CoJiepKaHus, MPEICTAaBIEHHOTO B IPOrpaMMe 1o OUOJIOTHH.



OTt60p comepxkanus yaeOHOTO mpeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIIECTBIEH C
MO3UIUI KyJIbTYypOCOOOPA3HOTO MOAXO0/A, B COOTBETCTBUM C KOTOPBHIM OOYyYaromiuecs JOJKHBI
OCBOHUTH 3HAHHS M yMEHUS, 3HAUMMBbIE JUIsi (POPMHUPOBAHUS OOLIEH KyJIBTYpBHI, ONPEACISIOmne
aJIecKBaTHOE TIOBEJIEHHWE YEJIOBEKa B OKpPYXAlollel NpHUpOIHOIl cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHOM KU3HU U MPAKTHUECKOU AestenbHOCTU. Oco00e MECTO B 3TOW CUCTEME 3HAHHM
3aHUMAIOT DJIEMEHTBl COJAEP)KAHUS, KOTOpbIE CIy)aT OCHOBOM s (QopMHUpOBaHUS
IIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHMHE MHpa M LEHHOCTHBIX
OpHUEHTAIUSIX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3alUU OMOJIOTMYECKOT0 00pa30BaHMUs.

CtpykTypupoBaHHue cojaep)KaHHs y4eOHOro marepuana B HporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUYCHHUS 3HAHUHI 00 OTIMYUTEIBHBIX OCOOEHHOCTSAX
JKUBOH IIPUPOJIBL, O €€ YPOBHEBOM OpPraHMU3aluyi U 3BOJIIOLMU. B COOTBETCTBUU € 3TUM B CTPYKTYpE
yueOHoro npeamera «buonorus» BbIIENEHBI CIEAYIONINE coepKaTenbHble JUHUM: «bronorus
KaK Hayka. MeTosbl HaydHOro Mo3HaHus», «Kierka kak Onosnoruueckas cuctema», « OpraHuszm
Kak Ouosiornyeckasi cucreman, «CucreMa 1 MHOroodpasue OpraHmueckoro MHUpay», « IBOJIOIMS
YKUBOM NPUPOABD», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTI.

Lenp m3ydenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIaJICHUE
00y4JalomMMUCS 3HAHUAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHON OpraHU3alMd >KUBBIX CHUCTEM
pa3HOro paHra U MpuoOpPETeHHe YMEHUN HCIIONb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JACUCTBUN B
OTHOIIEHUH 00BEKTOB YKUBOH MPHUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX TPOOIEeM.

JlocTtuxkenne uenu u3ydeHus yuyeObHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs PeIIeHUEM CIEIYIOINX 3a1au:

OCBOEHHE OOYYalOIIMMHCS CHUCTEMBbl 3HAHUW O OHMOJOTHYECKHX TEOPHSX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, MpaBHJaX, CIYXKAIIUX OCHOBOW sl (OPMHPOBAHUS
MPEACTABICHUI O €CTEeCTBEHHO-HAYYHOM KapTHMHE MHpa, O METOJax HAyYHOrO I[O3HaHus,
CTPOCHUHU, MHOT000pa3suM MW OCOOCHHOCTSIX JKMBBIX CHCTEM pPa3HOrO YPOBHS OpraHH3allHH,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTUY;

dopmupoBaHre y OOYyYarONMXCS MO3HABATEIBHBIX, MHTEUICKTYaJIbHBIX H TBOPYECKUX
CIIOCOOHOCTEH B Mpollecce aHaIKM3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISIOB,
ueH U MOJIX00B K U3YyUEHHIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIIEHHE Yy OOyd4arommxcs oOmeld KyIbTypbl, (QYHKIIMOHATBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSACHATH U OLEHUBATH SBICHUS OKPY’KAIOIIEr0 MUpa XKHBOW MPUPOIBI HA
OCHOBaHUU 3HAHUH U ONBITA, OJTYUYEHHBIX PU U3yUEHUU OUOJIOTHH;

¢dopmHpoBaHUE y OOY4YaIOLIMXCS YMEHHH HIUTIOCTPUPOBATH 3HAu€HHE OHMOJIOTHYECKUX
3HAHUW B TPAKTUYECKON JEeATEJbHOCTH 4YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEJAMIIMHCKHX
TEXHOJIOTUI U arpoOMOTEXHOIOTHA;

BOCIUTaHHE YOEKJIEHHOCTH B BO3MOYKHOCTH IIO3HAHUSI YEJIOBEKOM KUBOW MPUPOIBI,
HE00XO0IMMOCTH OepeXHOT0 OTHOLIEHUS K Hell, COOMIOACHNS STHUECKUX HOPM NPH MPOBEIECHUU
OMOJOTrNYECKUX UCCIIEJOBAHNI;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUM JJIs1 MOBBIIEHUS YPOBHS 3KOJOTMUYECKON
KYJbTYpBI, 1151 (JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

IpUMEHEHHE NPUOOPETEHHBIX 3HAHUN M YMEHUH B IOBCEIHEBHOW KM3HM Ul OLIEHKU
MOCNEACTBUM CBOEH NeATEIbHOCTH MO OTHOUIEHMIO K OKpY’Kawlled cpeae, cOOCTBEHHOMY
3/10pOBbI0, 000OCHOBaHME U COOIIOACHNE Mep MPO(UITAKTUKH 3a00IeBaHUH.

MecTo u posb npeaMeTa B y4eOHOM IJIaHe (KOJIN4YeCTBO y4eOHbIX YaCOB, HA KOTOpOe
paccunTaHa padoyasi MporpaMMa B COOTBETCTBMH C Y4eOHBIM ILIAHOM, KaJeHIAPHbIM
yueOHbIM rpaukom).

B cucreme cpennero obmiero oopasosanus «buonorus», nsydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00513aTeIbHBIM YUEOHBIM MIPEIMETOM, BXOJSALINM B COCTaB MPEeIMETHON 00JacTH
«EcrecTBEeHHO-HayUHBIE TPEIMETHI».

Jlst u3yuenus Ouonoruy Ha 6a30BOM ypOBHE CpeIHEro o0Iero o0pa3oBaHusi OTBOIUTCS
68 vacos: B 10 kimacce — 34 yaca (1 yac B Henenio), B 11 kmacce — 34 gaca (1 gac B Hezenio).



2. COAEP)KAHUE OBYYEHMUSA
10 KJIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTUU C OOLICCTBCHHBIMU, TEXHUYECKUMU U JIPYTHUMH
€CTECTBCHHBIMU HaykamH, (riocoduend, 3TUKOH, 3CTETUKOW W MpaBoM. Poiib Ouosioruu B
(GhOopMUPOBAHUN COBPEMEHHOW HAay4YHOU KapTUHBI MUpa. CrcTeMa OMOJIOTMUECKUX HAYK.

Mertoapl TO3HAHMS )KUBOUW MPUPOIbI (HAOII0ICHHE, SKCIICPUMEHT, ONTMCAaHNe, U3MEPCHHE,
KJIacCU(UKAIIKsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Hoptpetsl: Y. JapBun, I'. Mennens, H. K. Konbuos, /Jx. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOK TIPUPOIBD».

JlabopaTopHblie U PaKTHYECKHEe PA0OThHI:

[IpakTuueckas padora Ne 1. «Vcnonp30BaHue pa3IMYHBIX METOOB IIPU U3yUECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl H X OPTraHU3ALNS.

XKusbie cuctembl (OMOCHCTEMBI) KaK MpeAMET U3ydeHus Ouonoruu. OTIHYHE KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CpoiicTBa OuocucteM © UX pa3zHOOOpa3we. YPOBHU OpraHu3alii OUOCHCTEM:

MOJIEKYJIIPHBIA,  KJIETOYHbIA,  TKAHEBBIM,  OPraHW3MEHHBIM,  MOMYJALUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBINH.
JdemoHcTpaumnu:

Tabnuibl 1 cxeMbl: « OCHOBHBIC MPU3HAKH JKH3HW», «YPOBHU OpPTaHHM3AIUU JKUBOU
TIPUPOJIBIY.
O6opynoBanue: Moaens Mojiekynsl JTHK.

Tema 3. XuMHuecKHii COCTaB U CTPOEHHE KJIETKH.

XUMUYECKHI COCTaB KJIETKU. XUMUYECKUE AIEMEHThI: MAaKPO3JIEMEHTbI, MUKPOIJIEMEHTHI.
Bona n MmuHepanbHble BEIIECTBA.

OyHKIMM BOJbl U MHUHEPAJbHBIX BeLIECTB B KieTke. [lomnepikaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u ctpoeHue 0enkoB. AMUHOKUCIOTE — MOHOMEPHI OenkoB. HezameHumbie
U 3aMEHMMbl€ AaMHUHOKHUCIOTHI. AMMHOKHUCIOTHBIM cOCTaB. YPOBHM CTPYKTYphl OEIKOBOH
MoOJIeKyJbl (TepBUYHAsi, BTOpUYHAsl, TPETUYHAas M UYETBEPTHYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OeskoB. bronornueckue GpyHKIUN OEIKOB.

®epMeHTHl — OHoyoruyeckue karaauzatopbl. CTpoeHue (QepMeHTa: aKTHUBHBIM LEHTP,
cyocrpatHas crneunuduuHoct. Kodepmentsl. Butamunbsl.  Ominumst  ¢(epMeHTOB  OT
HEOPraHMYECKUX KaTaJln3aTOpPOB.

VYrieBojsl: MOHOCaXapH bl (TIH0K03a, pudo3a 1 Je30kcuprbo3a), Aucaxapu sl (caxaposa,
JAKTO3a) W IoJMcaxapuisl (Kpaxmasl, IJIMKOT€H, LeJUIIo3a). buonornueckue ¢GyHKIUN
YTJIEBOJIOB.

Jlununel: tpurnuuepunsl, Gochomunuasl, crepounbl. ['mapoduibHO-TUAPOPOOHEIE
cBoiicTBa. buonornueckue ¢pyHkuuu aunuaoB. CpaBHEHHE YTJIEBOAOB, OEIKOB M JIMIIUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykineotnsl — MOHOMEpPBI HYKJIEHHOBBIX KHCIIOT.
Crpoenue u ¢ynkuuun JIHK. Crtpoenne u ¢yuknun PHK. Buger PHK. AT®: crpoenue u
byHKIHN.

[urtonorusa — Hayka o kierke. KiierouHas Teopusi — npuMep B3aUMOJAEWUCTBUSA UAEH U
(dakTOB B HAYYHOM MO3HAHUH. MeTO bl U3YUYEHHUSI KIIETKH.



Krerka kak nenoctHas xxuBas cuctema. O0IIye Npu3HaKy KIETOK: 3aMKHYyTasi Hapy KHas
MeMOpana, mosnekyibl JIHK kak renernyeckuii ammapar, cucTema CHHTe3a Oenka.

Tumbl KJIETOK: JyKapuoThyeckas W mpokapuoTuyeckas. OCOOEHHOCTH CTPOCHHS
MIPOKapUOTUUYECKON KieTKU. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHYSCKON KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIIBHOMN, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, UX (QYHKIIHH.
[Tna3maTtudeckas meMmOpana, e€ cBoiictBa W (¢QyHKOuU. lluroruiasmMa u €€ OpraHoujbl.
OnnomemOpannbie opranounabl kinetku: DIIC, anmapat ["osbmku, mu3ocomel. [TomyaBTOHOMHBIE
OpraHoOUbl KJIETKH: MUTOXOHJIPUH, TUIACTUBL. [Iporcxoxkienre MUTOXOHIpUH U riacTul. Buss
wiactug. HememOpaHHbIe OpraHOUIBI KJIETKH: PUOOCOMBI, KJIETOYHBIH LEHTP, LEHTPUOIIH,
PECHUYKH, KIyTUKH. DYHKIIMH OPTaHOUIOB KJIETKU. BritoueHusl.

SAnpo — perynsaTopHbIi eHTp kieTku. CTpoeHue aapa: saepHas 000J04Ka, KapuoIiazma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeUIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, k. Yorcon,
@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[lnarpammbl: «Pacripenenenyie XMMHUYECKHMX JJIEMEHTOB B HEXHUBOH  IPHUPOIEY,
«PacnpeneneHre XUMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJE».

Tabauiet u cxembl: «llepuoanueckas TabIuIla XUMHUECKUX JIEMEHTOBY, «CTpoeHue
MOJIEKYJIbI BOABI, «brnocnnTe3 6enka», «CTpoeHne MOIeKybl Oenkay, «CTpoeHune GpepMeHTay,
«Hyxneunossie kucnotsl. JIHK», «Ctpoenune monekyibl AT®», «CTpoeHHe 3yKapHuOTUYECKON
KIeTKn», «CTpOoeHHE >KUBOTHOM KIETKH», «CTpOeHHE pacTUTENbHON KiIeTkn», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTpOoeHUE sipa KIETKW», « Y TIEBOAbDY, «JIunuas».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, O00OpyJIOBaHUE JiA MPOBEACHUS HAOIIOACHUH,
U3MEpEHU, IKCIEPUMEHTOB, MUKPOIpPENapaThl PacTUTEIbHBIX, )KHUBOTHBIX U OaKTEpUATbHBIX
KJIETOK.

JlaGopaTopHble U MPpaKTH4YeCKHE PA0OTHI:

JlaboparopHas pabota Ne 1. «l3ydeHue KaTadUTHUECKON aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGoparopuasi pa6ora Ne 2. «M3yueHue cCTpoeHHUs KJIETOK PACTEHUM, JKUBOTHBIX W
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpPENapaTax U UX OMHUCAHUE.

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOmen BemiecTB, HWJIM MeTa0ONMu3M. AccUMHIALUS (MJIaCTHUECKU OOMEH) U
JUCCUMMIIALINSA (PHEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €MHOTO Ipolecca Metadonn3ma. Poib
3aKOHOB COXPAHEHUS BELECTB U SHEPTUU B TOHUMAHUH MeTa00Iu3Ma.

Tunsl oOmeHa BemecTB: aBTOTpPO(HBIN U rerepoTpodHbiil. Ponb depmeHTOB B 0OMeHe
BELIECTB U IIPEBPALLICHUH JHEPTUU B KIIETKE.

®ortocunre3. CperoBas u TeMHOBas (a3bl (orocuHTe3a. Peaknuu QorocunTe3A.
D¢ dexTnBHOCT (hoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A JUIsl )KU3HU Ha 3emiie. BiusHue ycnoBuii
cpelbl Ha POTOCUHTE3 U CIIOCOOBI MOBBILIEHUS €0 MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEeMOCHUHTE3Upyolue OakTepu. 3HaUeHHEe XEMOCHHTEe3a IS JKU3HU Ha
3emute.

OHepreTnyeckuii oOMEH B  KJeTke. PaciiensieHue BelecTB, BbIIEICHUE U
AaKKyMYJIMNPOBaHHE 3HEPTUHU B KJIETKe. DTarbl SHepreTuueckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucimoponHoe okucineHue, WIM  KIETOYHOEe  JAbIxaHue. OKHUCIUTENIBbHOE
dbochopunupoBanue. IPPEKTUBHOCTh YIHEPTETHIESCKOTO OOMEHA.

Peaknuum matpuunHoro cunresa. ['enermueckas wunpopmamms u JHK. Peanuzauus
reHeTudeckor mHpopmanuu B KiaeTke. [ eHeTHYeCKuid KoM W ero CBOWCTBA. TpaHCKPUIIIUAS —
matpuunblii cunTe3 PHK. Tpancusiuus — Ouocuntes Oenka. Dramnsl Tpancnauuu. Koguposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.



Hexnerounsie ¢opmbl ku3Hu — BHpychl. Mcrtopust OTKpbITHS — BHpycoB (/.
N. WBanoBckuii). OCoOOCHHOCTH CTPOCHHMS WM JKM3HEHHOTO IIMKJIa BHUPYCOB. baktepuodary.
Bonesnu pacrenwii, )KUBOTHBIX U YEJIOBEKa, BHI3bIBAEMbIC BUpycaMH. Bupyc ummyHoaedumnmra
yenoBeka (BUY) — Bo3oymurens CIIM/la. OOpatHas TpaHCKpHUMIMS, peBEpTa3a W HHTErpasa.
[TpodunakTrka pacmpocTpaHEHUS BUPYCHBIX 3a00JICBaHHIA.

JdemoHcTpaumnu:

Hoptpetsr: H. K. Konbios, . . UBanosckuii, K. A. Tumupsizes.

Tabmuuet  w  cxemsbl: «Tunel  nutanus»,  «Metabomuzm»,  «MUTOXOHIPUAY,
«OHepreTuueckuii oomen», «Xmopomiact», «Dorocuntes», «Crpoenue JIHK», «Ctpoenue u
(GyHKuMOHMpOBaHME TeHa», «CuHre3 Oenka», «['eHeTnueckuit kom», «Bupycs»,
«baktepnodarn», «Ctpoenne wu xu3HeHHbI 1wk Bupyca CIIM[a, ©Oakrepuodaray,
«Penmukanms JJHK».

Ob6opynoBanue: Mmoaenu-amuMkanuu «Y asoenue JJHK u Tpanckpunuusy, «buocunres
oenka», «CTpoeHue KIeTKn», Moelb cTpyKTypsl JJHK.

Tema 5. Pa3MHoOKeHNe U MHAUBUAYAJbHOE PA3BUTHE OPTaHU3MOB.

Krnerounslii mukm, unu KU3HEHHBIM 1MKI KieTku. MHTepdaza u mwurtos. IIpouecchl,
nporekaromue B uHrepdaze. Pemnukauus — peakuus marpuuHoro cuHresa JIHK. Crtpoenue
XpoMocoM. XpOMOCOMHBIA Habop — KapuoTHum. JIUMIOWAHBIA M TalIOHMAHBI XPOMOCOMHBIE
Habopbl. XpomaTuabl. [luTomornuyeckue OCHOBBI PA3MHOKEHUSI U WHAMBUIYATLHOTO Pa3BUTH
OpraHU3MOB.

Jenenune knetku — muto3. Ctaguu Muto3za. [Ipoueccel, mpoucxoasiye Ha pa3HbIX CTAIUsAX
MHTO3a. BHOJIOrMYeCKHil CMBICII MUTO3A.

[IporpamMmmupyemas rubesb KIeTKH — aromnTo3.

@opMbl  pa3MHOXEHHUS OpraHu3MoB: Oecronoe M mosioBoe. Buael  Oecnonoro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- M MHOTOKIJIETOYHBIX, CIOPOOOpa3OBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KJIOHMPOBAHUE OPraHU3MOB, €r0 3HA4Y€HHE JUIs
CEJIEKLIUH.

[TosioBOE pa3mMHOKEHUE, €T0 OTINYHSI OT OECIIOJIOTO.

Metios. Craguu wmeitosza. Ilporeccel, mpoucxoasimue Ha craausx meiosza. [loBeneHue
XpoMocoM B Meito3e. Kpoccunrosep. buonorndyeckuii CMbICH U 3HAaUEHHE Meio3a.

['amerorenes — mporecc 00pa3oBaHusl MOJIOBBIX KIETOK y *KUBOTHBIX. [10710BbIE Kene3bl:
CEMEHHHUKU U SUYHUKH. OOpa3oBaHME W Pa3BUTHE TOJOBBIX KJIETOK — raMmeT (CIepMaTO30MHI,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SIMIEKIETOK U
crepmaTto3onaoB. OmiogorBopenue. Ilaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Otamnbl 3MOPUOHATIBFHOTO PAa3BUTHS y TO3BOHOYHBIX J>KMBOTHBIX: JIPOOJICHHE, TacTpyJsus,
opranorene3. [loctaomOproHanbpHOE pa3BUTHE. THITBI MOCTAIMOPHOHAIBLHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BrusHMe cpeapl HAa pa3BUTHUE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKJAEHHBIE YPOJICTBA.

Poct u pazButne pacrennii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHHU, CTaIuu
pa3BUTHA.

JdemMoHcTpanum:

Tabnuiel U cxembl: «DOpPMBI pa3MHOKEHHUS OPTAaHU3MOBY, «J{BOWHOE OTUIO0TBOpEHUE Y
[[BETKOBBIX pacTeHUI», « BereTaTuBHOE pa3sMHOXKEHUE pacTeHU», «JlefeHne kieTku 6akTepuiiy,
«CtpoeHne MOJOBBIX KIETOK», «CTpOCHUE XPOMOCOMBI», «KIleTOuHbIM UKD, «Pernmukanus
JHK», «Muros», «Meiio3», «IIpsmoe u HenpsAMoe pa3BUTHe», «['ameToreHe3 y MiIeKOMUTAOIINX
U 4yenoBeka», « OCHOBHBIE CTaJIMH OHTOTCHE3a.

O6opyaoBaH#e: MUKPOCKOT, MUKpompenapaTsl «CrepMaTo30HIbl MIEKOMUTAIOIIETOY,
«SlinekneTka miekonuTaroniero», «Kapnoknues B KJIeTKax KOpEIIKa JIyKa», MarHUTHAsI MOJIEITb-
anmuukanus «Jlenenue kinerkm», moaens JJHK, monens meradasHoit XpoMOCOMBL.

JlabGopaTopHble U NPpaKTH4YeCKHEe PA0OTHI:




JlaboparopHast pabota Ne 3. «Habmronenne MuTo3a B KJIETKaX KOHUYMKA KOpEIKa JIyKa Ha
TOTOBBIX MHUKpOIIpErapaTaxy.

JlaboparopHast pabora Ne 4. «V3yueHue CTPOCHHS IOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIperapaTax.

Tema 6. HacJjie1cTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

IIpenmer w 3amaum reHetuku. Hcropus pa3BuTus TeHEeTUKU. Poiib muronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETUKH. BKiaa poccuiickux u 3apyOeKHbIX YUEHBIX B Pa3BUTHE
TeHETHKU. MeTonbl TeHETHKU (THOPUIOIOTUYECKUH, [HUTOTEHETUYECKHU, MOJICKYJISPHO-
reHetuyeckuit). OCHOBHbIE FeHETHUECKUE MOHATHUS. [ eHeThuuecKas CUMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIMBaHHI.

3aKOHOMEPHOCTH  HAcJIJOBaHWsA  NPHU3HAKOB, YyCTaHOBIeHHble [. Menngenem.
MoHorubpuaHoe CKpeuBanue. 3aKoH equH000pa3ust THOPUIOB mepBoro mokosieHus. [lpaBuio
JTOMUHUPOBaHUA. 3aKOH paclleyIieHus MNpu3HakoB. I'mmore3a uucroTel ramer. [lonHoe u
HETIOJHOE JOMUHUPOBAHHUE.

JurubpugHoe CKpemMBaHHE. 3aKOH HE3aBHCHUMOIO  HAcleOBAaHMUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPUAHOTO CKpEUIMBaHUSA. AHAIU3UPYIOIIEe CKPEIIUBaHUE.
Hcnonp30Banne aHAMM3UPYIOLIETO CKPEIIUBAHMS IS OTIPEIEIICHHUS] TEHOTUTIA OCOOH.

CuerieHHoe HacnenoBaHue mpusHakoB. Pabora T. Moprana mno cuemieHHOMY
HacCJeI0BaHMIO T'eHOB. HapylieHue clerieHnst FTeHOB B Pe3ysbTaTe KPOCCHHIOBEPA.

XpOMOCOMHas TEOPHs HACIIECTBEHHOCTHU. | 'eHeTuUecKe KapThl.

['enetuka nomna. XpoMOCOMHOE ONpeaeieHue nojia. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
I'omorameTHble W rereporaMeTHble OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CUEIICHHBIX C
MIOJIOM.

N3MeHunBoCTh. BUbl NI3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBEHHAs. Posb cpepl
B HEHACIIEJICTBEHHOW HW3MEHUYUBOCTH. XapaKTepUCTUKA MOAU(PHUKAIMOHHON H3MEHYUBOCTH.
Bapuauuonsslii pax u BapuanuoHHas kpusas. Hopma peakumnu npusHaka. KonndecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU(MUKAIIMOHHOW N3MEHUYUBOCTH.

HacneacrTBenHnas, wim reHOTUIIHMYECKAs, K3MEHYMBOCTh. KOMOMHATHBHASI N3MEHUYUBOCTb.
Meiio3 ¥ MOJOBOM IMpollecC — OCHOBAa KOMOWHATMBHOM HW3MEHYMBOCTU. MyTallMOHHas
u3MeHYnBOCTh. Kiaccudukarnuss MyTanmii: TEeHHbIE, XPOMOCOMHBIE, TeHOMHbIe. YacTroTa U
NpUYHHBI MyTanuii. MyTtareHnbsie (akTopbl. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACJIEACTBEHHOM
n3Menunsocty H. . BaBuiosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapumotun uenoBexka. OCHOBHBIE METOJIbI T'€HETHUKH YEJIOBEKa:
T€HEAJOTUYECKUM, OJM3HENOBBIN, IUTOTCHETUYECKUH, OUOXUMHUYECKUN, MOJICKYJISIPHO-
reHeTudeckuid. COBpEMEHHOE OIpEeeIeHUEe TEeHOTHUIIA: MOJHOI€HOMHOE CEKBEHUPOBAHUE,
TeHOTHNUpPOBaHKWe, B ToM uucie ¢ nomomnpto [1[[P-ananuza. HacnenctBennsie 3aboseBaHus
YyelnoBeKa: TeHHble Ooye3HH, OOJe3HM C HACJIEICTBEHHOM MPEapacroNioKEHHOCTHIO,
XpoMocoMmHbIe Ooisie3Hu. ComaTuyeckue W TeHepaTuBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 310pOBOTO 00pa3a KHU3HU, AUATHOCTUKH, MPOPUIAKTUKI U JEUEHUS TeHETUUYECKUX
Oone3nell. Menuko-reHeTHuecKoe KOHCYJIbTHUpPOBaHHE. 3HAYEHUE MEIUIMHCKON TEeHEeTHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUI YEeTTOBEKa.

JdemoHcTpaumnu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxon, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabauiet 1 cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IUTOTCHEeTHYeCKasi OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro ILUTOTeHETHYeCKass OCHOBAa», «3aKOH YHCTOTBI TaMmeTy,
«Jlurubpuanoe ckpemmBanue», «lluTomorndeckue OCHOBBI TUTHOPHIHOTO CKpEIIHMBAHUS,
«Meio3», «B3zaumopeiicTBue aJienbHbBIX TEHOBY, «[ eHeTnYecKkrne KapThl paCTEHNUH, )KUBOTHBIX 1
yenoBekay, «l'eHeTmka mnona», «3aKOHOMEPHOCTH HACJIEIOBAaHUS, CIEIUIEHHOTO C TOJIOMY,
«KapuoTtunel demoBeKa W IKUBOTHBIX», «Buasl wu3MeHuMBOCTH», «MoaudukamnoHHas




U3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTnka rpymnmn KpoBm», «MyTalMoHHas
U3MEHYUBOCTBY.

OO6opynoBanue: MojaeIH-anIuIMKanun «MoHoruOpuaHOe CcKpeuBanuey», «Hemonnoe
JOMHUHHUpOBaHHE», «JurnbpuaHoe ckpeuBanue», «llepekpéct XpoMocom», MHUKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, myranuu (HOpMBI KPBIIILEB U OKPACKH Tella), repOapwii
«I"opox MoceBHONY.

JlaGopaTopHble M NpaKTHYecKHe PA0OThI:

JlaboparopHas pabota Ne 5. «M3ydyeHue pe3yinbTaToB MOHOTHOPUIHOTO U TUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(DHITBI HA TOTOBBIX MUKPOTIpENapaTax.

JlabopaTtopHas padota Ne 6. «M3yuenne MoauUKaIMOHHON H3MEHUYNBOCTH, ITOCTPOCHUE
BAPUALIMOHHOTO PsI/1a U BApUALIMOHHON KPUBOM».

JlabopaTopHnas pabora Ne 7. «AHamu3 MyTanuid y JOpo30GuIbl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas padora Ne 2. «CocTaBieHUE U aHAINU3 POJIOCIOBHBIX YETIOBEKaY.

Tema 7. Cenexnusi opranu3MoB. OcCHOBBI O0MOTEXHOJIOTHH.

Cenexkuusl Kak HayKa M IpOLECC. 3apOKACHUE CENEKUUU U JoMecTukauus. Yuenue H.
M. BaBwioBa 0 LiEHTpax HPOUCXOXKIEHUS M MHOTrooOpasusi KyJbTypHBIX pacTeHHil. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITaMM.

CoBpeMeHHbIE METOJIbI CeJEeKIIMU. MaccoBbIil 1 MHIUBUYaJIbHBIA OTOOPHI B CENEKIUU
pacTteHui 1 kUBOTHBIX. OlLIeHKa HKCTephepa. bin3KkopoacTBEHHOE CKpelMBaHUE — UHOPUAMHI.
Yucras nuaus. CKkpeluBaHie YMCThIX JUHUNA. ['eTepo3uc, win rubpuanas cuina. HepoacrtsenHoe

ckpemBanue — aytopuamur. OtnanénHHas ruOpummsamus u e€ ycrexu. VCKycCTBEHHBIN
MyTareHe3 U IIOJy4Y€HUEe IOIMUIUIONA0B. JIOCTHIKEHHs CEIIEKUUU pPACTCHUM, XUBOTHBIX H
MHUKPOOPTraHU3MOB.

buorexHonorust kak oTrpacib MPOU3BOJACTBA. ['€HHas MH)KEHepHs. OTalbl CO3JAHHUS
pexomOunantHoil JIHK u TpaHcrenHbix opranuzmoB. Kierounas wunxkeHepus. Kiierounble
KyJIbTYpbl. MUKPOKIIOHAJIbHOE pa3MHOKE€HUE pacTeHui. KiioHupoBaHue BBICOKONIPOAYKTHBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U ATHdeckue mnpobiaemsl. MO -
TFeHETUYECKU MOJU(PUIINPOBAHHBIE OPTraHU3MBI.

JlemoHCTpanuu:

Hoptpersr: H. N. Basunos, 1. B. Muuypus, I'. /1. Kapneuenko, M. @. 1BaHOB.

Tabmuuel u cxembl: kapra «LleHTpbl MPOMCXOXKIEHUS U MHOTroo0Opasus KyJIbTYPHBIX
pactenuit», «lloponbl fOMaMIHUX KXKUBOTHBIX», «CopTa KyJbTYypHBIX pacTeHMiD», «OTnanéHHas
rubpuamzamusy, «Paborer akagemumka M. @. HWBanoBay, «l[lomummonnus», «OOBEKTHI
OouorexHonorun», «Kiaetounsle KyJabTyphel M KJIOHHpOBaHHE», «KOHCTpyHpoBaHHME M NEPEHOC
TE€HOB, XPOMOCOMY.

O6opy/i0BaHMEe: MYJSDKU IJIOJOB M KOPHEIUIOAOB JUKUX (OPM M KYyJIbTYpHBIX COpPTOB
pactenuii, repdbapuii «CenbCKOX035ICTBEHHbIE PACTEHUS».

JlaGopaTopHble M NpaKTHYecKHe PadOThI:

Okckypeuss «OCHOBHBIE METOJbI M JIOCTUKEHUSI CENIEKIIUM PACTeHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, ITUIEMEHHYIO0 (epMy, COPTOMCIBITATENIbHBIN y4acTOK, B TEIJIMYHOE
XO03sICTBO, 1a00PaTOPUIO arpOyHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosronoHHAast OMOJIOT U,

[Ipennochiiki BO3HUKHOBEHUSI IBOJIOLNMOHHONW TEOPHUH. DBOIIOIMOHHAS TEOpPUS U €&
MECTO B OMoIoTHH. BiusiHrEe 3BOTIONMOHHON TCOPHH HA Pa3BUTHE OMOJIOTHUH M IPYTHX HayK.

CBuAeTENbLCTBA HBOMIONMHU. [lageOHTOIOrMYECKHE: TOCIEN0BATENHLHOCTh TMOSBIEHUS
BHJIOB B MTAJICOHTOJIOTUIECKOM JICTOITUCH, TTepexoiHbIe (hopmbl. broreorpaduyueckne: cX0aCTBO U
paznuuue dayH u (HIop MATEPUKOB U OCTPOBOB.



OMOPHOJIOTHYECKUE: CXOACTBA U PA3IMUUsi SMOPHOHOB PA3HBIX BHUJIOB MO3BOHOUYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIC, pPYAUMEHTApHbIE OPIaHBbI,
aTaBU3Mbl. MOJEKYyJIIpHO-OMOXMMHUYECKHE: CXOACTBO MEXAaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX MyTEH Yy BCEX OPraHu3MOB.

OpomonmonHass teopust Y. [lapBuna. Ilpennocbulku BO3HHMKHOBEHHUS J1apBUHU3MA.
JBukyue Ccuiibl  SBOMIONMM  BUIOB 10 JlapBuHy (M30BITOYHOE pPa3MHOKEHUE IpU
OTPaHUYEHHOCTH PECYPCOB, HEOIpeneIEHHass W3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBAaHME,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonnu (CTO) n e€é 0CHOBHBIE MTOJIOKEHHUS.

MukposBomtonusd. [lomynanus Kak eIMHULIA BUIA U SBOJIFOLUU.

JBmwxymue cuibl ((pakTopbl) SBOIIONUN BUIOB B MpHpoae. MyTalMoOHHBINA MpoLece U
KOMOHMHATHUBHASI U3MEHYUBOCTD. [lonymnsiimonHble BOJIHBI U Aperd renoB. M3onauus u Mmurparusi.

EcrecTBenHbIi 0TOOp — HanpaBisitouyii paxTop 3BoIOIHH. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0aeHHOCTh OPraHU3MOB KakK pe3yibTat 3Boitouuu. [Ipumeps! npucnocoOieHuit
y Opranu3mMoB. ApoMop(h 036l U HIU0ATATITAIIHH.

Bun u Bunoo6pazoBanue. Kputepuu Buma. OcHoBHBIE (HOpPMBI BUI00OpPA30BaAHUSA:
reorpaduueckoe, SKOIOrHUECKOE.

MaxpoosBosrorust. @OpMbI SBOITIONNH: (HICTHYECKAs], TUBEPTeHTHAs, KOHBEPIeHTHAs,
napasuienpHas. HeoOpaTuMoCTh SBONIOIHH.

[IpoucxoxnaeHnue  OT  HeCHEUUAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crienuanu3anus. AganTuBHas paauaus.

JdemoHcTpaumnu:

[optpetsl: K. JIunneit, XK. b. Jlamapk, Y. JapBun, B. O. Koanesckuii, K. M. bap,
9. I'exkenpb, @. Mromiep, A. H. Cesepiios.

Tabnouiel  u cxembl: «Pa3BuTue oOpraHmdeckoro Mupa Ha 3emie», «3apoJblu
MIO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «®PopMbl OOppObI 3a  CyIIECTBOBAHUEY,
«EcrecTBennsblii  0TO0p», «MHOrooOpa3ue CcopToB pacTeHHil», «MHoroobpasue MOpoa
JKUBOTHBIX), «Tomynsuumy, «MyTanunoHHas MU3MEHUYUBOCTD, «ApoMoph0o3bD»,
«nanoananranun», «OOmas aerenepanus», «JBrkymme cuibl sBomtonun», «Kapra-cxema
mapuipyta nytemectsus Y. JlapBuna», «boprba 3a cymectBoBanue», «lIpucrnocobieHHOCTh
opranu3moBy, «I'eorpaduueckoe BH1000pa3oBaHue, « IKOJIOTHUECKOE BHUI000pa30BaAHHUEY.

Ob6opynoBaHMe: KOJIJIEKIHMSI HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HA0Op MJI0JI0B U
ceMsiH, Kosutekius «lIpuMepsl 3alUTHBIX TPUCIIOCOOJIEHUH Y )KUBOTHBIX», MOJieNb «OCHOBHBIE
HalpaBJIEHUs 3BOIOLUNY, 00bEMHAs Mojieib «CTpoeHHEe TOJIOBHOI'O MO3Tra MO3BOHOUHBIX).

buoreorpaguueckas kapra mupa, Kosuiekuus «DopMbl COXpPaHHOCTHM MCKOIAeMBbIX
JKUBOTHBIX U PacCTeHMI», MoJeib ammuinkanus «llepekpéct xpoMocom», BIaXKHBIE ITperapaTsl
«Pa3Butne Hacekomoro», «Pa3Butue nArymku», Mukpomnpenapar «J/lpozodpuna» (HOpMa,
MyTanuu (OPMBI KPHUTHEB I OKPACKH Tela).

JlaGopaTopHble M NpaKTHYecKHe Pa0OThI:

JIaGoparophas pabota Ne 1. «CpaBHeHHE BUAOB O MOP(OIOTHIECKOMY KPUTEPHION.

JlabopatopHas pabora Ne 2. «Omnmcanwe TMNPUCITOCOOJEHHOCTH OpraHu3mMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U pa3BUTHE KU3HU Ha 3emJie.

JloHayuyHbIe MPEACTABICHUS O 3aPOKACHUM KU3HHA. HayduHble rMIOTE36l BO3SHUKHOBEHHMS
XKHU3HM Ha 3emuie: abuoreHe3 M MaHCHEPMHs. XUMHYECKas 3BOJOLMSA. AOUOTCHHBIM CHHTE3
OpPraHNYECKHUX BEIIECTB U3 HEOPraHUYECKNX. DKCIEPUMEHTAIIBHOE TOATBEPKICHNE XUMUYECKON
sBomtonnu. HauanbHble sTansl Ouonoruueckoit spomorun. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYpP M BO3HHKHOBEHHE NPOTOKJIETKH. llepBble KIETKM M WX HBOJIIOLHUS.
DopMUPOBAHUE OCHOBHBIX IPYIIT dKUBBIX OPTaHU3MOB.



Pa3Burtue xxu3Hu Ha 3emite o apam u nepuogam. Karapxeil. Apxeiickas 1 mpoTepo3oickas
apsl. [laneo3oiickas spa u e€ nmepuoapl: KeMOPUNUCKUH, OPJIOBUKCKUHN, CUITYPUHCKHM, IEBOHCKHUH,
KaMEHHOYTOJIHBIN, IEPMCKHU.

Me3so30iickas 3pa U €€ Nepuobl: TPUACOBBIM, FOPCKUH, METIOBOM.

Kalino3oiickast 3pa u €€ nepuopl: NajieoreHOBbI, HEOT€HOBbIN, aHTPOIIOI€HOBBIH.

XapakTepucTuka KJIMMAaTra M TeoJOTMYECKHX MpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
PaCTUTEIBLHOTO U JKUBOTHOTO MHpa. ApoMOp(O3bl Y paCTeHU 1 )KUBOTHBIX. [TosiBIICHUE, paciiBET
Y BBIMUpaHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHu4ecKoro MUpa Kak oTpakeHHue 3BOIOLUU. OCHOBHBIE CHCTEMAaTHYECKHE
CPYIIIbl OPraHU3MOB.

OBonronusl  4yejoBeKa. AHTPOIIOJIOTHMS Kak Hayka. Pa3BuTtue npeacTaBlIeHUH O
IIPOUCXO0KICHUH YesloBeKa. MeToibl n3yueHus anTponorenesa. CxoACcTBa U pa3jinyuus 4eJ0BEKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuwxkyme cuibl  (dakTopbl) aHTpororenesa. HacriencTtBeHHass W3MEHYMBOCTD U
ecTecTBeHHbIH 0TOOpP. OOIIEeCTBEHHBIH 00pa3 *KU3HU, U3TOTOBICHUE OPYAUN TPya, MBIILICHUE,
peub.

OCHOBHBIE CTaAMU W BETBU SBOJIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YelIOBEK yMenbli,
YenoBek npamoxondmuii, YenmoBek HeaHnepranbckuid, YenoBek pasymHbiil. Haxoaku
MCKOIIaEMBbIX OCTATKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh PACIPOCTPAHEHUs, OOBEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HH, OPYAHSL.

UYenosedeckne pacbl. OCHOBHBIC OOJBINIME PaChl: €BPOICOUIHAS (€Bpa3HiicKas), HETrpo-
aBcTpaimoujHas  (PKBaTOpuaibHasl), MOHIOJIOMAHAas  (a3uaTCKO-aMepUKaHCKas).  YepThl
IPUCIIOCOOIEHHOCTH IIPEJICTaBUTENIEN YEJIOBEUECKUX pac K YCIOBUM CylllecTBOBaHUs. EquHCTBO
yesoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

Hoptpetsr: @. Penn, JI. [Tacrep, A. W. Onapun, C. Mumep, I'. FOpu, Y. /lapBuH.

Tabnuubl u cxembl: «Bo3nukHoBeHUEe CoTHEYHOM cucTeMbIy, «PazBuTre opraHu4ecKkoro
Mmupa», «PactutenbHas kieTka», «KuBoTHas kineTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasi cucTeMa OpraHMYecKoro Mupa», «CpaBHEHHE aHATOMMUYECKHUX YEpPT CTPOCHHS
YyeJloBeKa M 4YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MalC€OHTOJIOIMUECKUX HaXOO0K
MIPEJKOB COBPEMEHHOrO 4YeloBeKka», «JlpeBHeilmme moan», «J/IpeBHue moan», «llepBbie
COBpPEMEHHBIE JTION», «UenoBeueckne pach».

O6opynoBanue: wmynsixku «lIpoucxoxknenue uyenoBeka» (OIOCTBI aBCTPATIONUTEKA,
MUTEKaHTPOIa, HeaHAepTaablla, KPOMaHbOHIIA), CICTKUA WU H300pa)KeHUs KaMEHHBIX OpYIuil
HEpBOOBITHOTO YeloBeka (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJoruueckas Taliuua,
KOJUTEKIHsI «POPMBI COXPAHHOCTU UCKOITAEMBIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpaKTHYeCKHEe PA0OThI:

[IpakTuueckas pabora Ne 1. «M3yuenne UCKOMAaEMbIX OCTATKOB PACTEHHI U )KUBOTHBIX B
KOJUIEKLIHSAX).

DKkckypeust «IBOJIIOLNS OpraHMYeCKOro Mupa Ha 3emiie» (B eCTECTBEHHO-HayUHbIN WK
KpaeBeIuecKuil My3ei).

Tema 3. Opranu3Msl U OKpYyKawouas cpeaa.

Dkojorusi Kak Hayka. 3ajaud W pas3fesibl dKOoJOruH. MeTonbl 3KOJOTHYEeCKUX
MCCIJIEOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuTaHUsT OpPraHU3MOB: BO/IHAS, HA3€MHO-BO3/1yIIHAs, TIOUYBEHHAs, BHYTpU
OpraHU3MEHHasl.

Oxonornueckue (axroprl. Knaccudukanus sxonorndeckux (HakTOpoB: aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIIOreHHbIe. JlelCTBIE SIKOIOTHYECKUX (DAKTOPOB Ha OPTaHU3MBI.

AbGuotnyeckue  (QaxkTophpl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucnocoOieHns OpraHu3MoB K JeicTBUIO abnoTnueckux (GakropoB. buonornyeckrue puTMbl.



buornueckne Qaxkrtopbl. Bumel OMOTHYECKMX  B3aUMOJCHCTBHUN:  KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO03 U ero ¢opMmel. [lapazutusm, koomnepauus, MyTyaau3M, KOMMEHCAIN3M
(KBapTUPAaHCTBO, HAXJEOHWYECTBO). AMEHCaIM3M, HeHTpanu3M. 3HauYeHHEe OUOTHYECKHX
B3aMMOJICHCTBHI JUIs CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEpPUCTUKU mnonyiasiuuud. OCHOBHbIE TIOKAa3aTENIM IOMYJIALUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXIAAEMOCTb, CMEpPTHOCTb, NPUPOCT, MHUrpanus. JuHamuka
YUCJIEHHOCTHU NOMYJISIIUU U €€ peryJisiusl.

JdemoHcTpaumnu:

Hoptpertst: A. l'ymbonear, K. @. Pynbe, 3. ['ekkens.

Tabauiel u cxemsl: kapta «lIpupoausie 30ub1 3eminy, «Cpeapl OOUTaHHUST OPTAHU3MOB),
«®Dotonepuoguzm», «llomynsauum», «3aKOHOMEPHOCTH pOCTAa YHUCJIEHHOCTH IOIYJIALUN
uHpy3opun-Tyhenpkny, «llumessbie nenmny.

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Jlaboparophast padora Ne 3. «Mopdosioruueckne 0COOEHHOCTH PACTSHUH U3 PAa3HBIX MECT
o0UTaHUM.

JIaGoparophas padota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[IpakTuueckas padborta Ne 2. «IToacuéT MIOTHOCTH MOMYJISIIUN pa3HBIX BUOB PACTCHUNY.

Tema 4. Coo011ecTBa M DKOJOTHYECKHE CHCTEMBI.

CooOmectBo  opraHuzMoB —  OuouneHo3. CrTpykrypsl  OuolieHO3a:  BHJIOBaf,
MPOCTpaHCTBEHHAs, Tpoduueckas (mumienasi). Buasl-noMmuaanTtel. CBsi3u B OUOIIEHO3E.

Dkojoruueckre cuctembl (9kocuctembl). [loHsTHE 00 3KOCHCTEMe M OHOTreoleHO3E.
QOyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBI: TPOJIYIEHThI, KOHCYMEHTBI, pPEIyIEHTHI.
KpyroBopot BemiecTB M MOTOK SHEPruu B 3Kocucteme. Tpoduueckue (MUILEBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetn. OCHOBHBIE TOKa3aTelM »SKOCHCTEMBI: Omomacca,
OPOAYKIHSA. DKOJIOTHYECKHE MHUpAMUAbI: TPOAYKIMH, YHCICHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTh, CaMOpETYJIsIus, pazsuTre. Cykieccusi.

[IpupoaHbie SKOCHUCTEMBI. DKOCHUCTEMBI 03Ep M pPeK. DKOocHCTeMa XBOMHOIO WIIU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOTreHHbIE KOCUCTEMBL. ATposKocHCTeMBI. YpbOoskocucTeMbl. buonorndyeckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak ¢gaktop ycTtounBocTtu skocucTeM. CoxpaHeHHe OUOTOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiibl, coctaB u cTpykrypa Ouochepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Onocdepsl Kak Ii100anbHON 3KOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBSI3b B Ouocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXMMHMUYECKHE IMKIIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3eminn. AHTPONIOTeHHbIE M3MEeHeHus B Ouocdepe. ['modansHbIe
HKOJIOTMYECKHE TTPOOIIEMBI.

Cocy1ecTBoBaHuE MPUPOJIBI U yenoBeuecTBa. CoxpaneHue 6Mopa3HO00pa3us Kak OCHOBA
ycroitunBocti 6uocdepsl. OCHOBa palMOHAIBFHOTO YIIPABICHHUS MPHUPOIHBIMU PECYpCaMU U MX
ucnonb3oBanue. JlocTrkeHst OMOJIOrUU M OXpaHa IPUpPOIbI.

JdemoHcTpaumnu:

Ioprpetsl: A. /Ix. Tercnu, B. H. Cykaués, B. M. Bepnaackuii.

Tabnuiet u cxembl: «lIumeBbie nenm», «buoleHo3: coctaB U cTpykTypay, «lIpupoaHsie
coobmiectBay, «llemn mnuranusy, «OKomormueckas mnupamuaa», «buocdepa u uenoBex»,
«DKocucTeMa NMPOKOITUCTBEHHOTO JIECa», « IKOCHUCTEMA XBOMHOT O Jieca», «brnonenos Bogoémay,
«ArporneHo3», «IIpuMepHble aHTpOIOreHHBIE BO3JEHCTBUS Ha mnpupoay», «Baxueimme
WCTOYHUKH 3arpsi3HEHHs BO3JyXa M TPYHTOBBIX BOa», «[louBa — BakHeWIIas cOCTaBIISIOIIAs
ouocheprl», «Dakropel Aerpagauud  nous», «llapHukoBbIl  dddexT», «DakTOphI
PaaMOaKTUBHOTO 3arpsi3sHeHUs1 Onocdepsn», «O0mas cTpykTypa 6uocdeps», «Pactnpoctpanenue




XKHU3HU B Ouochepe», «O30HOBBIN 3Kpan Ouocheps», «Kpyrosopor yriepoaa B Ouochepe»,
«KpyroBopot a3oTa B mpupoze».

O06opynoBaHue: MOJEIb-aNTIIHKAIH «Tunnynsie OHMOIICHO3bI», repoapmii
«PacturenpHble  cooOmecTBa», komiekuuum — «buomenos3», «Bpemutenm — BaKHEHUIIHX
CENIbCKOXO3SHUCTBEHHBIX ~ KYJIbTYyp», TepOapuu W KOJUICEKIMH pACTEHHUH W  KHUBOTHBIX,
NpUHAUISKAIINE K Pa3HBIM 3KOJIOTHYECKUM IpyIIaM oaHoro Buaa, Kpacnas kuura Poccuiickoit
Deneparun, N300pakeHUs] OXPaHIEMbIX BUI0B PACTEHUHN U KUBOTHBIX.

3. INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOT'PAMMBI 11O
BUOJIOI'MU HA BA3OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHMUSA

Cormacno ®I'OC COO, ycraHaBmuBarOTCS TpPeOOBaHHS K pe3yjibTaTaM OCBOCHHS
00YyYalOUIMMHUCS IPOTPaMM CPEAHEro o0mero o0pa3oBaHus: TUYHOCTHBIM, METAPEIMETHBIM U
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType IMYHOCTHBIX pPE3YyJIbTATOB OCBOCHMs IIpeaMera «buoyiorus» BbIIEIECHBI
CIIEAYIOUIME  COCTaBIISIOIIME: OCO3HaHHWE OOYYarOIIMMHUCS  POCCUHCKOM  Ipa)IaHCKOU
WUJEHTUYHOCTH — TOTOBHOCTHM K CaMOpAa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEICIICHUIO,
HaJIMYMe€ MOTHMBALIMM K OOY4YeHHIO OHOJIOTHM, IIEJCHANIPABICHHOE pPAa3BUTHE BHYTPEHHHX
yOEKIEHUIM JIMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIULIMA pa3BUTHS
OMOJIOrMYECKOr0 3HaHUs, FOTOBHOCTb ¥ CLIOCOOHOCTh 00YYarOLINXCSl PYKOBOJICTBOBATHCS B CBOEH
NEeSITETbHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, MPHUCYIIUMH CHCTEME OHOJIOTHYECKOTO
00pa30BaHus, HAJTMUUE HKOJOTHUECKOro MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIE€IH U CTPOUTH
JKU3HEHHBIC IJIaHBbl.

JIn4HOCTHBIE pe3yJIbTaTbl OCBOEHUsA IpeameTa «bhonorus» AOCTUraroTCs B €IUHCTBE
y4eOHOI U BOCIUTATEIbHOM JEATENBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCHHCKMMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMHU, NPUHATBIMHA B
o0miecTBe MpaBWIaMH W HOpPMamM IOBEAEHUS U CHOCOOCTBYIOT IpOIECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTAHUS M CAMOPa3BUTHS, Pa3BUTUS BHYTPEHHEW MO3ULMUHU JIMYHOCTH, NMATPUOTHU3MA,
YBOXXEHUs K 3aKOHY M IPABOIOPAAKY, YEIIOBEKY TpyZa M CTaplIeMy IIOKOJICHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpeKHOro  OTHOIIEHMS K  KyJIbTYpHOMY  HacleUl0 W  TpaJulusM
MHOI'OHALIMOHAJIBHOTO Hapoaa Poccuiickon denepannu, Ipupoae U OKpyKarolen cpee.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS Y4eOHOro npeameTa « bHoaorusy 10KHbBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJICTBOBATHCA COPMUPOBAHHON BHYTpEHHEH
MO3ULUEH TNYHOCTH, CUCTEMON [IEHHOCTHBIX OPUEHTALMH, TO3UTUBHBIX BHYTPEHHUX yOCXKICHHH,
COOTBETCTBYIOIIMX  TPAJUIMOHHBIM ILIEHHOCTSIM  POCCHMCKOrO  OOIIECTBa, pacIIMpeHue
JKU3HEHHOI'O OIIBITAa U OIBITA JAEATEIBbHOCTH B IPOLIECCE peanu3allii OCHOBHBIX HaIlpaBICHUMN
BOCIIUTATEIbHOMN EATEIILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMSI:

CcOPMUPOBAHHOCTh TPAKAAHCKOW MMO3MIMHM OOYYAIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHHCKOTO O0IIEeCTBa;

OCO3HaHHE CBOMX KOHCTHUTYIIMOHHBIX NPaB U 00sS3aHHOCTEH, YBa)KCHHE 3aKOHA H
NPaBOIOPSIIKA;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH IS TENbHOCTH MIPU CO3JJaHUH YIEOHBIX MPOEKTOB,
pelieHur yueOHBIX U MO3HABATEIIbHBIX 3a/1a4, BBIMOJHCHUH OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OINPEACTSTh COOCTBEHHYIO IO3HMIHMIO MO OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSITH €€;



YMEHUE YYWTBIBATh B CBOMX JICHCTBUSX HEOOXOIUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIOJIeH ¢ pa3HbIMU YOSKIECHUAMHU, KYJIbTYPHBIMU LIEHHOCTSMU M COLIUAIBHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS Y4YEOHBIX,
[IO3HABATEJIBHBIX M HCCJIEAOBATEIBCKUX 3a/ad, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OIITIOHEHTOB ITPU 00CYKAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTNYECKOTO COAEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM E€ATEIBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(OPMHUPOBAHHOCTb POCCUNCKON I'PakJaHCKOM MIEHTUYHOCTH, MaTPUOTU3MA, YBAXKECHUS
K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepex PoamHOM, ropocTH 3a CBOM Kpail, CBOXO
Ponuny, cBO SI3BIK U KYJIBTYPY, IPOILIOE U HACTOSIIEE MHOTOHALIMOHATIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUWE K MPHUPOJHOMY HACIEIUI0O M MaMATHUKAM IPUPOABI,
JnocTkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CMOCOOHOCTh OLIEHMBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAHOBIIEHHE M pa3BUTHE
Ouosiorny, MOHUMaHUs 3HauYeHHUs1 OMOJIOTHH B ITO3HAHUHU 3aKOHOB IIPUPO/IbI, B )KU3HU UEJIOBEKA U
COBPEMEHHOT'0 O0IIEeCTBA;

uzelHas yoex IEHHOCTh, TOTOBHOCTb K CITy’KE€HHIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTb
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHHUE TyXOBHBIX [IEHHOCTEH POCCUIICKOTO HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUCCKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHWBATH CUTYAIMIO M IPUHUMATh OCO3HAHHBIC PELICHUs, OPUECHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIEHWE K CBOUM pPOJMUTENSAM, CO3JaHHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS IIECHHOCTEH CEMEHHOMN XU3HHM B COOTBETCTBHU C TPAJUIIMAMH HApPOJIOB
Poccuu;

4) ICTETUYECCKOT0O BOCIIUTAHUSA

OCTETUYCCKOC OTHOIICHUE K MUPY, BKIIKOYasA 3CTCTUKY 6BITa, HAay4YHOTO U TCXHUYCCKOI'O
TBOpYECTBA, CIIOpTa, Tpyaa, O6H_ICCTBCHHBIX OTHOMGHHﬁ;

IIOHUMAaHHE DMOLIMOHAJILHOI'O BOSI[GfICTBHH JKUBOM npupoanl 1 eé IIEHHOCTH;

TOTOBHOCTH K CaAMOBBIPAXXCHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHUC HNPOSABIIATH
KadyeCcTBa TBOpLIeCKOI\/’I JIMYHOCTH,

5) puzuyeckoro  BoCHIMTAHHUS, (POPMHPOBAHUS  KYJIbTYPbl  310POBbS M
IMOLUMOHAIBLHOTO 0JIArONOJIy4Hsi:

MOHMMAaHUE U peain3alvs 3J0pOBOTO U OE30MacHOTO 00pasa KU3HH (3I0pOBOE MUTAHKE,
COOIOZICHNE TUTUEHUYECKUX MPaBUJI U HOPM, COATaHCUPOBAHHBIN PEXHUM 3aHATUH U OTABIXA,
perynsipHas (u3uyeckass AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOMICHUS K COOCTBEHHOMY (DU3MYECKOMY M MICUXHUECKOMY 3JI0POBBIO;

IMOHUMAaHWEC [EHHOCTH TIpaBHUJI HWHAWBUIAYAJIBHOIO W KOJIJICKTUBHOI'O 0e30macHoOro
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHUE TOCJIEICTBUN W HENPHUATHS BPEAHBIX MPUBBIYEK (YNOTpeOIEeHUs alIKoroJs,
HApPKOTHUKOB, KYPEHHUS);

6) TPy/10BOT0 BOCIINTAHUS:

TOTOBHOCTB K TPY/Ly, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYI0TI00HE;

TOTOBHOCTE K aKTUBHOM ACATCIBbHOCTHU TEXHOJIOTHYECKOHN 1 COHHaHBHOﬁ HAIpaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, INIAHUPOBATh U CAMOCTOSITEIIEHO BBIMIOJIHATH TAKYIO 1ESTEIBHOCTB;



MHTEpEC K Pa3nYHbIM cdepam NpoPecCHOHATBHON NEsTEIbHOCTH, YMEHUE COBEPINATh
OCO3HaAHHBIN BEIOOP OyayIeit mpodeccun u pean30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh U CIOCOOHOCTHh K OOpa30BaHMIO U CaMOOOPA30BaHUIO Ha MPOTSHKEHUH BCEH
KHU3HH,

7) IKOJIOTUYECKOT0 BOCIIUTAHUS:

9KOJIOTMYECKH Liejecoo0pa3Hoe OTHOIIEHUE K IPUPO/IE KaK MCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CYILLECTBOBAaHMUS;

MOBBILIEHUE YPOBHS SKOJIOTHYECKON KyJIbTYpbl: IPUOOPETEHUE OMBITA IITAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOYHBIX MOCJIEICTBUN JIJISI OKPYKAIOLIEH CPEBL,

OCO3HaHUe T1100aIbHOr0 XapaKkTepa dKOJOTMUYECKUX MPOo0ieM U MyTel X pelIeHus;

CIIOCOOHOCTH UCIOJIBL30BATh MIPHOOPETaEMBbIC MPU U3YICHUN OUOJIOTUU 3HAHUS U YMEHUS
IpU pEIIeHUH TPoOJieM, CBSI3aHHBIX C pallMOHAJIbHBIM IPHUPOJIOMNOIL30BaHUEM (COOIIOCHHE
MpaBWJI IOBEACHUSA B MPUPOJIE, HANPABJICHHBIX HA COXPAHECHHE PABHOBECHS B SKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChepHI);

AKTMBHOE HENPUATUE AEHUCTBUH, NPUHOCAIIMX BPEH OKPYKAIOWIEH HPUPOIHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOIATOMPUATHBIE SKOJIOTHUYECKHE TMOCIEICTBUS MPEANPUHIMAESMbIX
JIEMCTBUM U NIPEAOTBPAILLATD UX;

HaJM4Yhe PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTMYECKOM KyJIbTYphl, OIbITa
JIEATEIIbHOCTH  DKOJIOTMYECKOM  HAIPaBICHHOCTH, YMEHHUA pPYKOBOJCTBOBAaTHCS HMMH B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIBHOM MPAKTHUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITETBHOCTH SKOJIOTMYECKOM HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TO3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKM UM OOLIECTBEHHOM MPAKTUKHM, OCHOBAHHOIO Ha JHUaliore KyJbTyp,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpPILIECHCTBOBAHUE 3bIKOBOM U UNTATEIBCKON KYJIBTYPbI KaK CPEACTBA B3aUMOCHCTBUS
MEX]1y JIFOJIbMU U TI03HAHUS MUDA;

MOHMMaHHEe creuuUKU OMOJOrMM Kak HAyKH, OCO3HaHUS €€ poiu B (OPMHUPOBAHUHU
PAlMOHATILHOTO HAyYHOT'O MBIIIJIEHMS], CO3JAHUU 1IEJIOCTHOTO MPECTABIECHUS 00 OKPYIKaIOLIEM
MHUpe KaKk O €IUHCTBE IPHUPOJbI, YEJIOBEKa M OOIIECTBa, B TMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnr IpoodieM COXpaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeXJIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJIi COBPEMEHHOW IUBHIIN3ALUM: 00ecreueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelarb pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBa, MOUCKA MyTeH BBIXO/AA U3 TTTOOAIBHBIX
HKOJIOTMYECKUX MpoOsieM 1 o0ecrieueHus nepexoa K yCTOMUMBOMY pa3BUTHIO, PallMOHAIBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKNU3HU;

3aMHTEPECOBAHHOCTH B MOJYyYEHUU OMOJIOTMYECKUX 3HAHUU B LIEJSAX MOBBILICHUS 001Iei
KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TpPAMOTHOCTH, KaK COCTaBHOM wyacTh (YHKIMOHATIBHON
rpaMOTHOCTH oOyuaromuxcs, GopMUPYEMOI NpU N3y4E€HUU OMOJIOTHH;

MIOHMMAaHHUE CYLIHOCTHM METOJOB I03HAHHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IMOJlydaeMble 3HAHMS JUIs aHaiIu3a U OOBSICHEHUS SIBICHUMN
OKpY’KaIOIIeT0 MHMpa W MPOUCXOAAUIMX B HEM HM3MEHEHUH, yMeHHe jaenaTb OOOCHOBAaHHBIE
3aKJIIOYEHUsI HAa OCHOBE HAyYHBIX (DAKTOB M HMEIOUIMXCA JaHHBIX C LEIbI0 TOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHHS JI pEelIeHUs
po0JeM B peabHbIX )KU3HEHHBIX CUTYaIUX;

OCO3HaHHE IIEHHOCTU HAYYHOW NIESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
HCCIIEIOBATEBCKYIO JESITENIbHOCTh NHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEpPHIBHOMY 0O0pa30BaHUI0O M CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH 1O OWOJOTMM B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaThl OCBOEHHUSI Y4eOHOro mnpeamera «brosiorusp» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUSA MHPOBO33PEHHUS  OOYYAIOLIMXCS  MEXKAUCUUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00ILIeHAYYHbIE TOHATHS, OTPAXKAIOIINE IIETOCTHOCTh HAYYHOH KapTHHBI MHpa
U crenu(UKy MeToJJ0B MO3HAHUs, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIus,
SBJICHHE, MPOIECC, CUCTEMa, HAy4HbIH ()aKT, NPUHIHI, THUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClef0oBaHUe, HAOIIOJEHUE, U3MEPEHUE, SKCIEPUMEHT U JpPYruX), YHUBEpPCAJIbHbIE
yueOHble JIeiicTBUA (ITO3HABATENbHbIE, KOMMYHUKAaTUBHBIC, PETYIATHBHBIC), 00eCIeUnBaIOIINE
¢dopmupoBaHre (PYHKIHMOHAIBHOW IPaMOTHOCTU U COLMAIbHON KOMIIETEHIIMHM OO0YyYaroluXxcs,
CIOCOOHOCTh 00y4aroLIXCs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCLHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCaJbHble YydeOHbIC IEHCTBHS B II03HABATENBHOM M
COLIMAJIbHOM ITPAKTHKE.

MeramnpeaMeTHble pe3ysbTaThl OCBOEHUS NPOrpaMMbl CpelHEro oouiero oOpa3oBaHUs
JIOJIKHBI OTpaX<aTh:

OBjaieHHe YHHBEPCAJIbHBIMHU Y4eOHBIMU NM03HABATEIbHBIMY /IeHiCTBUSIMH

1) 6a3oBbIe JJOrHYeCKHE eHCTBHA:

CaMOCTOATENbHO (OPMYJIMPOBATh U aKTyaJIM3UpOBaTh MpoOJIeMy, paccMaTpuBarh €&
BCECTOPOHHE;

HCIIOJIB30BAaTh HpI/I OCBOCHHNU 3HaHI/II\/JI HpI/IéMLI JIOTUYCCKOT'O MBIIIJICHUA (aHaJm?,a,
CHUHTE3a, CpaBHECHHS, Kiaccu(duKaiuy, OOOOIICHHUS), PACKPBIBATh CMBICI OHOJIOTHYECKUX
HNOHSTUN (BBLIEIATH UX XapaKTepHbIE IPU3HAKU, YCTAaHABIMBATH CBSI3U C APYTUMHU MOHITUIMHU);

OMpENEATh IENH JEATEILHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX JOCTHIKCHHS,
COOTHOCUTH p€3y.]IbTaTI>I JACATCIIbPHOCTHU C ITIOCTAaBJICHHBIMU LICIIAMMU,

HCIIO/Ib30BaTh OHMOJOTUYECKUE TOHATHS Il OOBSICHEHUS (PAKTOB M SIBJICHUW >KUBOU
HPUPOIBL,

CTPOUTH JIOTMUECKHE pacCyXIeHus (MHIYKTHBHbBIC, JACIyKTUBHBIC, [0 aHAJIOTUH),
BBISABJISATH 3aKOHOMCpHOCTI/I 158 HpOTI/IBOpe‘-II/ISI B paCCManI/IBaeMI)IX SIBJICHUSAX, @OpMyanOBaTB
BBIBOJIBI M 3aKJTIOUCHHUS;

HpI/IMeHSITI) CXEMHO-MOJICIIBHBIC Cpejj[CTBa JJI HpCI[CTaBJICHI/Iﬂ CYHICCTBCHHBIX CBSISGﬁ nu
OTHONIICHUN B U3y4YaeMbIX OMOIIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUH Pa3HOTO Poja,
BBISIBJICHHBIX B paSJ'II/I‘-IHI)IX I/IH(i)OpMaHI/IOHHI)IX HCTOYHHUKAX,

pa3pabaThIBaTh IJIaH peHIeHHs MPOOIEMbI C YIETOM aHAIM3a UMEIOITUXCS MaTEPUATBbHBIX
1 HEMaTEPHUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATENIBHOCTh, OLIECHMBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OIICHHUBATH pI/ICKI/I HOCJ'IeI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIUHUPOBATh U BBIMOIHATH pPabOTy B YCIOBUSX pPEaTbHOT0, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHHE MTPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIIEI0BATEILCKHE e CTBHUSI:

BJIAJIETh HABBIKAMH YYEOHO-HMCCIIEA0BATEILCKON M MPOEKTHOMN JESITEIHbHOCTH, HAaBBIKAMH
pazpetieHusi mpodIeM, CITOCOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TMOHWCKY METOJIOB
pEIIeHUS TPAKTUIECKUX 3a/1a4, MPUMEHEHHUIO PA3IMYHBIX METOJIOB TTO3HAHUS,

WCIIONb30BaTh Pa3iuyHble BUJIbI JIEATEIBHOCTU MO IMOJYYEHHUIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINH, MPeoOpa30BaHUI0 M MPUMEHEHUIO B yUE€OHBIX CHUTYallUSX, B TOM YHUCIE TPH
CO3aHUH YYE€OHBIX U COI[UAIBHBIX TPOEKTOB;

(hopMHUpPOBATH HAYYHBIN THI MBIIIJIEHHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH, KITIOUYEBBIMU
MOHATUSMU U METOJAAMHU;

CTaBUTHh W (POPMYIMPOBATH COOCTBEHHBIE 33a/lauyd B 00Pa30BATEIHHOW NEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;



BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3M M AaKTyaJlU3UpOBATh 3a/jady, BbIABUIATH
TUIIOTE3Y €€ PEeIICHUs], HAaXOAUTh apryMEHTHI JIJIs I0Ka3aTEIbCTBA CBOMX YTBEPKIACHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AHAJIM3UPOBATh [OJYYEHHbIE B XOJI€ pELICHUs 3aauyd pe3yJbTaTbl, KPUTUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAIIUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATH IIeJICHANPABICHHBI MOUCK TEPEHOca CPENCTB U CHOCOOOB JCHUCTBHUS B
po(hecCHOHATBHYIO CPeay;

yMETb NEPEHOCUTh 3HAHMS B IIO3HABATEIBHYI0 U  IPAKTUYECKYK  00sacTu
JKU3HEACITEIBHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, IpeajlaraTb OPUTMHAJIbHBIE MOAXOJbl U PEIICHUS, CTaBUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAOLUE AIbTEPHATUBHBIE PEIICHHUS.

3) pab6ora c undopmamueii:

OPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX MHpOpMauuu (TeKcTe yyeOHOro mocolwus,
HaY4YHO-TIONYJISIPHON JUTEpaType, OUOIIOTHYECKUX CIIOBAPSX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHANM3MPOBATh HH(OPMAIMIO PAa3IUYHBIX BHIOB U (hopMm
IIPEJICTaBICHUs], KpUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTE;

(dbopMyaHpOBaTh 3ampOChl M MPHUMEHSATh PA3JIUYHBIE METOJBI TPU IOWCKE M O0TOOpe
O6uonornyeckoit MHGOpMaIK, HEOOXOIUMOM /7S BBIIOIHEHUS YUeOHBIX 3a/a4;

pUOOpeTaTh ONBIT MUCIOJIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPUIEHCTBOBAThH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAHMSI PA3JIMUYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYI0 (OpMy MpencTaBieHUs] OHOJIOTHYECcKOi
uH(popmanuu (cxemsl, rpaduKu, JUarpaMmmbl, TAOIHUIbI, PUCYHKH U IPYToe);

UCIOJb30BAaTh HAayYHBIM $3bIK B KauyecTBE CpeAcTBAa Ipu paboTe ¢ OMOIOrMyecKon
uHpOpManKel: TPUMEHITh XUMHUYECKUE, (PU3MUECKUE M MAaTeMaTHYECKHUE 3HAKW W CHUMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKIATypy, MHCIOIb30BaTh U IpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH;

BJaJIeTh HAaBbIKAMM paclO3HaBaHWs M 3alUThl HMH(OpMAMK, WHPOPMALUOHHOM
0€3011aCHOCTH JTMYHOCTH.

OBJ1ajieHHe YHUBEPCAIHLHBIMA KOMMYHHKATHBHLIMH J€CTBHSIMHU

1) o6uenne:

OCYHICCTBIIAT KOMMYHUKAIINHU BO BCCX Cq)ean KM3HH, aKTUBHO Y4aCTBOBATbH B AHWAJIOIC
WIM JIUCKYCCHH TIO CYIIECTBY OOCYXIaeMOM TeMbl (YMEHHE 3aj1aBaTh BOMPOCHI, BBHICKA3bIBAThH
CYXKIACHUA OTHOCUTCIIbHO BbIITOJHCHHA HpeﬂnaraeMoffl 3ala4r, YYUTBIBATbL HWHTCPCCHI U
COTJIACOBAHHOCTD MO3UIIUI IPYTHX YYACTHUKOB JUAIOTa MK JUCKYCCHH);

pacrosHaBaTh HeBepOalbHBIE CPEACTBA OOLIEHWs, MOHUMATh 3HAUEHUE COLMAIbLHBIX
3HAKOB, MPEINOCHUIOK BOSHUKHOBEHHS KOH(JIMKTHBIX CUTYAIMid, YMETh CMATYaTh KOH(DIMKTHI U
BECTH [IEPETOBOPEL;

BJIAJIETh PA3JIMYHBIMHM CIIOCOOAMH OOINEHUS W B3aWMOJIEHCTBHS, MOHUMATh HaAMEPEHUS
JIPYTHUX JIOAEH, MPOSIBIATh YBAXKHUTEIbHOE OTHOLIEHHE K COOECEeHUKY U B KOPPEKTHOU (Gopme
(OpMyIIMPOBATH CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHS C MCIOJL30BAHMEM S3LIKOBBIX
CPEICTB.

2) COBMECTHAs 1eSITETbHOCTh:

MOHUMATh U MCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHONW M WHAMBHUIYaJIbHON pabOTHI pH
pelieHnn OMOJOru4ecKoi mpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHSI TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pEeLICHUH YU4eOHOM 3a/1auu;

BBIOMpATh TEMATUKY M METO/bl COBMECTHBIX JAEUCTBUH € Yy4€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€Ha KOJUIEKTHBA,



MPUHUMATh 1I€JIM COBMECTHOM JESTENIbHOCTH, OPraHU30BBIBAaTh U KOOPAUHUPOBATDH
JIEUCTBUS 1O €€ TOCTUKEHUIO: COCTABIIATH IIJIaH ACHCTBUH, pacpeiesiaTh POJIU C YYETOM MHEHHI
YYaCTHUKOB, OOCYKJaTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KAXKJOTO yYaCTHUKA KOMAaHIbl B OOIIHMI pe3ybTatr
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejjaraTb HOBbIE MPOEKTHI, OIEHUBATh MJIEU C MO3UIIMU HOBU3HbBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISAITh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JUYHBIX CHUTYyalUsX,
MPOSIBIISATHE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUIIMATHBHBIM.

OBJ1ajIeHHe YHHBEPCAIbLHBIMH PEryJIATHBHBIMH A CTBHSIMM:

1) camoopranu3anus:

HUCITIOJB30BATh GI/IOJ'IOI‘I/I‘-ICCKI/IC 3HAHUA [JI1 BBIABIICHUSA HpO6HeM U HUX PpCHICHUA B
KU3HCHHBIX ¥ YYEOHBIX CHTYaIHSX;

BBIGI/IpaTB Ha OCHOBE OMOJIOTHYECKUX 3HAHUU IECJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX
JEHCTBUSX M IOCTYNKaX 0 OTHOLIEHHIO K YXKHBOM NPHPOJE, CBOEMY 3I0POBBIO U 3J0POBBIO
OKPY KarOIIHX;

CaMOCTOSITEIILHO OCYLIECTBIATH MO3HABATELHYIO JE€ATEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (POPMYJIMPOBaTH COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIBbHOM JEATEILHOCTH H
JKU3HCHHBIX CUTYAILIUAX;

CaMOCTOSITENILHO COCTABJIATH TUIAH PEIICHUS ITPOOIIEMBI C YIETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEANOYTCHHUH;

AaBaTb OLICHKY HOBBLIM CUTYAlLIUAM,

PacCIIUPATh PAMKH Y4€OHOTO MPeJMETa HAa OCHOBE JTMYHBIX MPEANOYTEHUIA;

JieNIaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATH MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBIICHUIO IIMPOKOI SPYAUIINU B Pa3HBIX 00JIaCTAX
3HAHW, TOCTOSHHO TOBBIIIATE CBOW 00Pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBECHb.

2) CAaMOKOHTPOJIb:

JaBaTh OICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B JCATEIBHOCTH, OL[CHUBATH
COOTBETCTBHUE PE3YJIbTATOB LETISM;

BJIa/ICTh HABBIKAMH [TO3HABATEIHHON pe(ICKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUIT
N MBICJIMTCIIBHBIX ITPOIECCOB, UX PC3YJIbTATOB U OCHOBaHI/II\/'I, HCIIOJIB30BAaTh HpI/IéMBI pe(l)J'ICKCI/H/I
JUTsl OLICHKH CHTYAIIUH, BHIOOpA BEPHOTO PEILICHHUS;

YMETH OCHUBATH PUCKHU U CBOCBPEMCHHO NNPUHUMATL PCHICHUA IO UX CHUIKCHHIO,

NPUHAMATh MOTHBBI M apI'yMEHTBI IPYTHX [IPU aHATHM3€ Pe3YJIbTaTOB JICSTEIbHOCTH,

3) npuHsATHE CeOsl U IPYTHX:

MIPUHUMATD ce0sl, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IIPU aHAINU3€E Pe3yJbTaToOB AEITEIbHOCTH;
MIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OIINOKHY;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUD C MMO3UILIUN APYTOTO YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmetHsie pe3ynbTaThl ocBoeHHs nporpamMmmbl COO 1o Ouosoruu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienuduyeckue s yuyeOHoro npenMera «buosorus» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEHCTBUH MO OCBOEHHUIO, HHTEPHIPETalMd U NpeoOpa3oBaHUIO 3HAHHWM, BHIbI
JESATENIbHOCTH MO MOJyYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUI B Pa3MYHBIX y4EeOHBIX
CUTYyaIMsIX, a TAK)KE B peaIbHBIX KU3HEHHBIX CUTYAIUIX, CBSI3aHHBIX ¢ Onosorueit. B mporpamme
IpeIMETHBIE PE3YIbTaThl MPECTABIECHBI 110 TO1aM 00yUYEeHHUS.



[IpenmerHbie  pe3ynbTaThl OCBOCHHMS yueOHoro mnpenmera «buomorusi» ¢ 10
KJlacce TOJKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE€ M POJIM OMOJOTMH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA U
HAYYHOTO MHUPOBO33PEHHUS, O BKIIA/IE POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHHS )KU3HEHHBIX 33]1a4;

YMEHHUE PACKPBIBAThH COJIEpKAHNE OMOJOTHUECKUX TEPMUHOB U MOHATHH: KHU3Hb, KIETKA,
OpraHu3M, MeTa00JI3M (0OMEH BEIIECTB U MTPEBPAIICHUE SHEPTHH ), TOMEOCTa3 (CaMOPETyJIsIns),
YpOBHEBas  OpraHu3alusi  JKUBBIX  CHCTEM,  CaMOBOCIpOW3BelneHHEe  (permpomyKuus),
HACJIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHUE;

yMEHHUE Hu3JaraTb OHOJIOTHYECKHE TEeOpuu (KJIETOYHAsi, XPOMOCOMHAs, MyTallHOHHAsd,
IEHTpaJbHAsl JIorMa MOJEKyIspHoi Ouosorun), 3akoHbl (I'. Mengens, T. Moprana, H.
W. BaBunoBa) u yueHus (0 IEHTpax MHOT000pa3ust U MPOUCXOKACHUS KyJIbTYpHBIX pacTeHuit H.
W. BaBuiosa), onpeneisTh TPaHUIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BJIAZIETh METOAaMH HAYyYHOT'O MO3HAHUS B OMOJIOTMU: HAOIIONEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB M SBJICHWH, OpraHM3alUsl W MPOBEACHHE OHOJIOTHYECKOTO
SKCIIEPUMEHTA, BBIIBUIKCHHE THUIIOTE3bl, BBIIBICHUE 3aBHCUMOCTH MEXAY HCCIEIyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIYYEHHBIX PE3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHSTHH,
TEOPH U 3aKOHOB, YMEHHUE JIeIaTh BBIBOJIBI HA OCHOBAHUU TOYYE€HHBIX PE3yJIbTAaTOB;

YMEHHE BBIICTATh CYIIECTBEHHbIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH TPOILIECCOB: OOMEHA BEIIECTB U
MpeBpalleHus] YHEPruu B KieTke, (OTOCUHTE3a, MIACTUYECKOTO U SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OTUIOJOTBOPEHUS, PA3MHOXKECHHS, WHAWBUIYATBHOTO PA3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE MPUMEHSAThH TOJTy4YEeHHBIC 3HAHUS 11 OOBSICHEHHS OMOJIOTMYECKHX TPOILECCOB U
SIBIICHUH, 1711 TPUHATHS IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM XM3HH C LIETBI0 00eCTIeYeHHs
0€30MIaCHOCTH CBOETO 3JI0OPOBBSI M 3JI0POBbS OKPYXKAIOLIMX JIIOJIEH, COONIONEHHUS HOPM
rPaMOTHOTO TOBEJACHHUS B OKPY’XKAIOUIEH NpPUPOJIHON cpeae, MOHMMaHUE HEOOXOJUMOCTH
UCTIOJIB30BAaHUS JIOCTHIKCHUH COBPEMEHHOW OMOJOTMH W OMOTEXHOJOTHH ISl PallMOHAIBHOTO
HPUPOONOIb30BAHNUS;

YMEHHE pemarh 3JEMEHTapHbIe TeHETHYECKHE 3aJauyd Ha MOHO- W JUTHOPHUIHOE
CKpEIIMBaHKe, CIICTITICHHOE HACIIEJOBAHUE, COCTABIATh CXEMBl MOHOTHOPHIHOTO CKpPEIIMBAHUS
JUIS IpeJicKa3aHMsl HaclleJ0BaHMsI TPU3HAKOB Y OPTaHNU3MOB;

YMEHHE BBINOJHATH JJAOOPATOpHbIE U MpPaKTHUECKHUEe padoThl, cOOMI0AaTh NMpaBUiia MpU
paboTe ¢ yueOHBIM U JJabOpaTOpHBIM 000PY/JOBAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HMHTEPIPETUPOBATH WH(OPMAIMIO OMOJIOTHYECKOTO
COJIepKaHUs, BKIIIOYAIOLIYIO IICEBJOHAYYHBIE 3HAHUS M3 PA3IUYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOi MH(OpPMAINH, HAYYHO-TIOMYJISIPHBIE MAaTEePHaNbl), STHUYECKUE aCTIEeKThl COBPEMEHHBIX
UCCIIEIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaThb COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEeHMs, 0000IIas
OMoNorNYecKyl0 HMH(GOpMAIMIO M3 HECKOJbKUX HMCTOUYHHUKOB, TIPAMOTHO HCIOJIb30BATh
MOHSTUMHBIN annapaTr OUOJIOTHH.

[IpenmeTrHble  pe3ynbTaThl OCBOeHHs yueOHoro mpenmera «buomorus» ¢ 11
Knacce JOJKHBI OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHMM O MeCT€ M POJM OHOJOTMM B CHUCTEME HAyYHOTO 3HaHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUM COBPEMEHHOH €CTeCTBEHHO-HAyYHOM KapTHHBI MHUpa U
HAyYHOTO MHUPOBO33PEHHUS, O BKJIa/le POCCUMCKUX U 3apyOe HbIX YUEHBIX-OMO0JIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBEKa [T PEeLIeHUs KU3HEHHBIX 3a/1a4;

yYMEHHE PacKpbIBaTh COIepKaHHE OMOIOTMUYECKUX TEPMUHOB U MTOHSITHI: BUJ, TOITYJISILIMS,
reHO(OH/T, SBOJIIONMS, IBHKYIINE CHIIBI ((aKTOPHI) BOIIOIMHU, TPUCIIOCOOIEHHOCTD



OpPraHu3MOB, BHUJI000pa30BaHHE, OSKOJIOTHYECKHE (aKTOPBl, HKOCUCTEMa, IPOIYLEHTHI,
KOHCYMEHTBI, PEYLIEHThI, LIeNIN MUTaHUs, SKOJorHyecKasi mupaMuaa, OuoreoueHos, buocdepa;

yMEHUE Wu3jaraTb Owuoyorndyeckue Teopuu (dBosounonHas teopus Y. JlapBuHna,
CHUHTETHYECKasi TEOpHs HBOJIOLMH), 3aKOHBl U 3aKOHOMEPHOCTH (3apoblieBoro cxoxacrsa K.
M. Bapa, uepenoBaHus riaaBHbIX HanpaieHUi u myrtei 3Bomonuu A. H. CesepiioBa, yueHus o
6uochepe B. 1. BepHasckoro), onpeaensTs rpaHUIbl UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BJIAZIETh METOAAaMH HAYyYHOT'O MO3HAHUS B OMOJIOTHMU: HAOIIONEHUE U ONMHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SBJICHUN, OpraHu3alus W IPOBEACHHE OHOJIOrMYECKOIro
OKCIIEPUMEHTA, BBIIBM)KCHUE THUIIOTE3bl, BBIABICHHE 3aBHUCUMOCTH MEXIY HCCIEIYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE IOJIYYEHHBIX pE3yJbTaTOB, WUCIOJIb30BAHHBIX HAYYHBIX MOHSATHMH,
TEOPH U 3aKOHOB, YMEHHUE JIeIaTh BBIBO/IBI HA OCHOBAHUU MOY4YE€HHBIX PE3yJIbTAaTOB;

YMEHHUE BBIJCIIATh CYIIECTBEHHbIC IPU3HAKU CTPOEHHS OMOJIOrMYECKUX 0O0OBEKTOB: BUIOB,
HOMYJISAUN, TNPOAYLEHTOB, KOHCYMEHTOB, PpEIYLEHTOB, OHMOTEOIIEHO30B M JKOCHUCTEM,
OCOOEHHOCTH  IPOLIECCOB:  HACJIEACTBEHHOW  H3MEHYMBOCTH, €CTECTBEHHOTO  OTOODA,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JCHCTBUS HKOJOTHUECKUX (PAKTOPOB Ha
OpraHu3MBl, IEPEHOCA BELIECTB U TOTOKA S3HEPTUH B IKOCUCTEMAX, AaHTPOIIOT€HHBIX H3MEHEHHH B
IKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB W OHMOr€OXMMHYECKHX IIMKIOB B
ouocdepe;

YMEHHE MPUMEHSAThH TOJTy4YEeHHBIC 3HAHUS 111 OOBSICHEHHS OMOJIOTMYECKHX TPOILECCOB U
SIBJICHUH, JJIS1 IPUHATHUS IPAKTUYECKUX PELICHNH B OBCEAHEBHOM JKU3HU C LIEJIbI0 00eCTIeUeHus
0€30IMTaCHOCTH CBOETO 3JI0OPOBBSI M 3JI0POBbS OKPYXKAIOUIMX JIIOJIEH, COONIONEHHUS HOPM
IPaMOTHOTO IIOBEJIEHUs] B OKpY’Karollel HpUPOJHOM cpele, MOHMMaHHe HeOoOXOAMMOCTU
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonorun ISt panroHaIHLHOTO
HPUPOONOIb30BAHNUS;

YMEHHE pemarh 3JeMEHTapHble OMOJOTHYECKHE 3aJadd, COCTABISATH CXEMBI IEepeHoca
BEIIIECTB U SHEPIUU B SKOCUCTEMaxX (LIeTH MUTaHUs);

YMEHHE BBIIOJHATH JJAOOPATOPHbIE U MPAaKTHUUECKHUE padoThl, cOON0AaTh NpaBUiia MpPU
paboTte ¢ yueOHBIM U TaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HHTEPIPETUPOBATH MH(OPMAIMIO OMOJOTHYECKOTO
COJIepKaHMUsI, BKIIOYAIONIYIO TICEBJJOHAYYHBIE 3HAHUS M3 PA3JIMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBo HH(pOpMalMK, HAyYHO-TIOMYJISIpHbIE MaTepHajbl), paccMaTpUBaTh TIJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO
HO3MILIUIO;

YMEHHE CO03/1aBaThb COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEeHMs, 0000IIas
OMoNIOTHYecKyl0 HH(OpMAIMIO M3 HECKOJbKUX HMCTOUYHHUKOB, T'PAMOTHO HCIOJIb30BATh
MNOHSTUMHBIN annapaTr OMOJIOTHH.



4. TEMATUYECKOE IINTAHUPOBAHME 10 KJIACC

No HaumeHnoBanue pa3aenoB U TEM OporpaMMbl KonuuectBo yacos OnextpoHHbIe (IU(POBEIE) 00pa3oBaTEIbHBIC
n/m Bcero KonTposnbhbie [IpakTuueckue pecypehl
paboTHI paboThI
1 buonorus xak Hayka 2 05 [[bubmmoTeka [TOK
https://m.edsoo0.ru/7f41c292]]
2z JKuBble cucTeMbl U UX OpraHU3aIus 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41c292]]
3 XUMHUYECKUN COCTaB U CTPOCHUE KIIETKU 38 1 [[BuGmmoTteka LIOK
https://m.edsoo.ru/7f41c292]]
4 JKuzHenesTenbHOCTh KIETKU 6 [[bubmuoTeka [IOK
https://m.edsoo0.ru/7f41c292]]
5 |Pa3MHOXeHNE U NHANBUIYaIbHOE PA3BUTHE o 1 [[bubmanoreka LIOK
OpraHU3MOB https://m.edsoo0.ru/7f41c292]]
& HacneacTBeHHOCTh M UBMEHYMBOCTH OPraHU3MOB 8 1.5 [[BuGmmoTteka [IOK
https://m.edsoo0.ru/7f41c292]]
- Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH 3 [[bubmuoTeka [IOK
https://m.edsoo0.ru/7f41c292]]
8 Pe3epBHOE BpeMs 1 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41c292]]
OBUIEE KOJIMYECTBO YACOB T10 ITPOTPAMME 34 0 4
TEMATHUYECKOE IIJNTAHUPOBAHHUE 11 KJIACC
Ne /i HaumenoBanue pa3fienoB U TEM MPOTrpaMMBbl KonuuectBo yacos OnexTpoHHbIe (IU(POBEIE) 00pa3oBaTEIbHBIC
Bcero KonTponbsHbie [IpakTnueckue peCypehl
paboThI paboThI
1 DBOJIOIMOHHAS OMOJIOTHS 9 1 [[bubmmorexa ITOK https://m.edsoo.ru/7f41cc74]]



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

Ne /it HanmeHoBaHue pa3ienioB ¥ TEM MPOrPaMMbI KonuuecTBo yacos Onexrponnbie (1HdpOBbIe) 00pa3oBaTebLHBIC

Bceero KonTpomnsHble ITpakT4eckne peCypehI

paboThI paboThI

2 Bo3HUKHOBEHHE ¥ Pa3BUTHE )KU3HU Ha 3eMIIe 9 0.5 [[bubmmotexa IIOK https://m.edsoo.ru/7f41cc74]]
3 OpraHu3Mbl 1 OKpYIKaroIias cpejia 5 1 [[Buoarorexa [{OK https://m.edsoo.ru/7f41cc74]]
4 Co0011ecTBa U 3KOJIOTUYECKHE CHCTEMBI 9 [[BubaroTeka [{OK https://m.edsoo.ru/7f41cc74]]
S PesepBHOE Bpemst 2 [[Bubsmmoreka [TOK https://m.edsoo.ru/7f41cc74]]
OBILIEE KOJIMYECTBO YACOB 110 34 2.5
[TPOTPAMME

5. IOYPOUYHOE IINIAHUPOBAHMUE 10 KJIACC

Ne Tema ypoxka KonnuecTtBo gacos Hara | DnexkrpoHHbIE HUPPOBBIE 0Opa30BaTEIbHbIC
/1 Bcero|| Koutponbhbie | [Ipaktuueckne | H3YUCHHA pecypeel
paboThI paboThI
1 |[[buonorus B cucteme HayK]| 1 [[bubmuoTeka [IOK
https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a]]
2 |[[Meronb! no3HaHus xkuBoi npupoxsl. IIpakrnueckas 1 0.5 [[bubmanoreka LIOK
pabota Ne 1 «Vcmonb30BaHue pa3IudHBIX METOIOB TIPH https://m.eds00.ru/863e6122]]
W3YYCHHH OMOJIOTUYECKUX 00BEKTOBY]|
3 |[[buosoruueckue CUCTEMBI, IPOIIECCHI U X M3YYeHHUE]] 1 [[PubmuoTexa [JOK
https://m.edso0.ru/863e65641]]
4 |[[Xumudgeckuii cocTaB KieTkd. Boma u muaepanbubie com]] | 1 [[bubmuoTexa [JOK
https://m.edso0.ru/863e674e]]
5 |[[Benku. CoctaB u cTpoeHue 0eIKoB]] 1 [[bubmmoTeka [TOK
https://m.edso0.ru/863e6b72]]
6 |[[©PepMeHTH — OMOJIOTMYECKUE KATaTU3aTOPHI. 1 0.5 [[BubmmoTtexa [IOK



https://m.edsoo.ru/7f41cc74
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Ne Tema YpoOKa KoanuecTtBo yacos I[aTa BJ'ICKTPOHHBIG III/I(prBI:IC O6pa30BaTeJ'H>HI)IC
n/n Bcero|| Koutponbasie | [Ipaktuueckue | M3Y1ICHHAA PeCypChl
paboThI paboThI
JlaGopatopnas pabota Ne 1 «/3yueHne KaTaTUTHUSCKON https://m.eds00.ru/863e6b72]]
aKTUBHOCTH (hepMEHTOB (Ha MpUMepe aMUIIa3bl HITH
KaTayasbl)»|]
7 |[[YrneBoapl. Jlunumipl]] 1 [[bubmuoTeka [IOK
https://m.edso0.ru/863e68701]
8 [[Hyxkneunosbie Kuciotel. ATD]] I [[bubmuoTexa [JOK
https://m.edsoo.ru/863e6d5c]]
9 |[[Mcropus u MeTObI M3y4YeHUs KiIeTku. KiterouHas I [[BuGmmoTteka LIOK
Teopus]| https://m.edso0.ru/863e6e88]]
110 ||[[K:eTka kak menocTHas xuBas CucTemal| T (]
11 [[Ctpoenue sykapuoTHYecKoil KiIeTKu. JlaboparopHas 0.5 [[bubmuoTexa [JOK
pabota Ne 2 «3ydeHne cTpoeHHs KJIETOK pacTeHUH, https://m.eds00.ru/863e6ff0
YKMUBOTHBIX, TPHOOB M OaKTEPHii 10T MUKPOCKOITOM Ha https://m.edso0.ru/863e716¢]]
TOTOBBIX MUKpPOIIpenapaTax U UX Omucanue||
12 [[OOmeH BeriecTB WM META00IH3M] | 1 [[bubmuoTeka [IOK
https://m.edso0.ru/863e766c]]
13 [[®oTocunTe3. XemMocuHTE3]] 1 [[bubmuoTeka [IOK
https://m.edso0.ru/863e7c98]]
14 [[DHepreruueckuii oOMeH]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/863e7aae]]
15 |[[PKuzHeHHBIH LUK KIeTKU. [[enenue kineTku. Muros. 1 0.5 [[PubmuoTexa [JOK
JlabopaTopuas pabora Ne 3 «HabmoaeHrne MUTO3a B https://m.edso0.ru/863e7dc4]]
KJICTKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpoTnpernaparax»||
16 |[[Buocunres Oenka. Peakius MaTpu4HOTO CHHTE3A] ] 1 [[bubmuoTexa [IOK

https://m.edso0.ru/863e796€]]



https://m.edsoo.ru/863e6b72
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No Tema ypoxa KonuuectBo yacos Hara  |DnekrponHble U(GPOBBIC 00pa30BaTEILHBIC
n/n Bcero|| Koutponbasie | [paktuueckue | M3YICHHAA peCypcChl
paboThI paboThI
17 |[[Tpancnsiuus — Onocunte3 Oenkal| 1 [[bubmumoTexa [TOK
https://m.edso0.ru/863e796€]]
18 |[[HekneTounbie GOPMBI )KU3HH — BUPYCHI |] I [[bubmuoTeka [IOK
https://m.eds00.ru/863e7540]]
19 |[[DopMbI pa3MHOXKEHHUS OPraHU3MOB] | I [[bubmuoTeka [IOK
https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e]]
20 |[[Metio3]] 1 [[bubmmoTeka [TOK
https://m.edso0.ru/863e7f4a]]
21 |[[O6pa3oBaHuEe U Pa3BUTHE TIOJOBBIX KJIETOK. 1 0.5 [[bubmuoTeka [IOK
OmnonoTBopenue. JlaboparopHas padota Ne 4 «/3ydenue https://m.eds00.ru/863e81b6]]
CTPOCHWSI ITOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpoInpenaparax»||
22 |[[MHauBUAyabHOE PAa3BUTHE OPTaHU3MOB] ] 1 [[bubmuoTeka [IOK
https://m.edso0.ru/863e8436]]
23 |[[T'eneTHKa — HayKa O HACJEICTBEHHOCTH U : [[bubmuoTeka [IOK
M3MEHYUBOCTH] | https://m.eds00.ru/863e86f2]]
24 |[[3akOHOMEPHOCTH HaCJIeIOBaHHS TPU3HAKOB. 1 [[bubmmoTeka [TOK
MonorubpuaHoe cKkpenuBaHue| | https://m.eds00.ru/863e8878]]
25 |[[duruOpumaHOE CKpelniBaHue. 3aKOH HE3aBUCUMOTO 1 [[PubmuoTexa [JOK
HaCJIeIOBaHMS MPHU3HAKOB] | https://m.edso0.ru/863e89a4]]
26 |[[CuerutenHOE HacjeI0BaHKE MpU3HAKOB. JlabopaTopHas L1 | 0.5 [[BuGmmoTexa IIOK
pabota Ne 5 «3yueHue pe3yibTaTOB MOHOTHOPUIHOTO https://m.edso0.ru/863e8c60]]
JTUTHOPHTHOTO CKPEITUBAHUS Y APO30(HITB Ha TOTOBBIX
MHUKpomnpenaparax»||
27 |[[I'enetuka nona. HacnenoBanue mpu3HaKoB, CLICIUIEHHBIX ¢ | 1 [[bubmuoTexa [IOK

moJiomM| |

https://m.edso0.ru/863e8c60]]
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No Tema ypoxka KonuyecTtBo yacon Hara  |OnekrponHbie UpPOBBIC 00pa30BATEILHBIC
n/n Bceero| Kourponbusie | [Ipaktuueckue | M3YICHHA peCypcChl
paboThI paboThI
28 |[[M3meHunBOCTh. HeHaceICTBEHHAS H3MCHUHUBOCTD. 1 05 [[bubmuoTexa [TOK
Jlabopatopuas padota Ne 6. M3zyuenune MmoaubuKanOHHONK https://m.edsoo.ru/863e8efe]]
W3MEHUYUBOCTH, TOCTPOCHUE BAPHAIIMOHHOTO Psija U
BapUallMOHHON KpUBOI» ||
29 |[[HacnencTBeHHast “3BMEHYUBOCTD. JlaboparopHas pabora No | 1 0.5 [[bubmuoteka [IOK
7. «AHanu3 myTanui y qpo30(Quiibl Ha TOTOBBIX https://m.edso0.ru/863e8efe]]
MHKpOIpenaparax ||
30 |[[T'eneTnka yenoBeka ]| 1 [[BubmmoTeka IIOK
— https://m.edso00.ru/863e8d78]]
31 |[[Pe3epBHbIil ypok. O00OIIEHHE 10 TEME 1 (]
«HacnencTBeHHOCTh ¥ U3MEHYMBOCTH OPTaHU3MOBY || I
32 |[[Cenekuus kaKk Hayka u mporiecc ]] 1 [[bubmuoTeka [IOK
I https://m.edso0.ru/863e9214]]
33 |[[MeTombl U TOCTHKCHHUS CEJICKIIUH PACTCHUH 1 1 [[BuGmmoTteka [IOK
JKUBOTHBIX | | https://m.edso0.ru/863e9214]]
34 |[[BrOTEXHOJIOTHSI KaK OTPACIb MPOU3BOCTBA |] 1 [[bubmuoTeka [IOK
https://m.edso0.ru/863e9336]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
MNOYPOYHOE IVIAHUPOBAHME 11 KJIACC
Ne Tema ypoka KomnunuectBo yacos [Hara OJeKTpOHHBIC IT(POBEIE
n/n Bcero KOHTpOJ'ILHBIC HpaKTPI‘ICCKHC U3y4YCHUA O6p8,30BaTCJ'II)HBIC pPeCYpPChI
paboThI paboTEI
1 |[[OBomrorus 1 MeTOIbI €€ N3ydeHus| | 1 [[bubmuoTexa [IOK
https://m.edso0.ru/863ea20¢e]]
2 |[[McTopus pa3BUTHS MPEACTABICHUN 00 YBOJIOINH || 1 [[BuGmmotexa [IOK
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Ne Tema ypoxka KonunuectBo uacos Hara OnexTpoHHbIe IM(PPOBLIE
n/m Beerd | Kontposnbhbie | [paktnueckue | H3YICHHA 00pa3oBaTe/bHEIC PECYPCEI
paboThI paboThI
| https://m.eds00.ru/863e95701]
3 [[Mukpo3Bottonus]] T [[bubmuoTexa [TOK
https://m.edsoo.ru/863e9c1e]]
4 |[[TTonmynsuus Kak 3JIeMEeHTapHasi €UHHIA BUJIA U YBOJIOLIUU. 1 0.5 [[BubmuoTeka [JOK
JlaboparopHas pabota Ne 1 «CpaBHEeHHE BUIOB 110 https://m.edso0.ru/863e99c6]]
MOP(}OIOTHUECKOMY KPUTEPHIO» ]|
S |[[dBmxymime cuibl (311eMeHTapHbIe PaKTOPHI) IBOOIUH] | t [[bubmuotexa LIOK
https://m.edsoo.ru/863e9da4]]
6 |[[EctectBenHbIi 0TOOp U €ro GhopMmbl]] 2 [[bubmuoTexa LIOK
https://m.edsoo.ru/863e9ed0]]
7 |[[Pe3yabTaThl 3BOJIOLMH: IPUCITIOCOOIEHHOCTh OPraHU3MOB U I 0.5 [[bubmuoreka [IOK
Bu000pazoBanue. JlaboparopHas padota Ne 2 «Onmcanue https://m.edsoo.ru/863e9fde]]
MPUCTIOCOOTICHHOCTH OPraHU3Ma U €€ OTHOCUTEIHHOTO
xapaxkTepa»||
8  |[[HampaBieHHS U ITyTH MaKPOIBOJIIOIHUH] | 1 [[bubmmoTeka [TOK
https://m.edso0.ru/863e9cle]]
9 |[[[HeobpaTtumocTh 3BOMOIINH] | 1 (1
110 |[[McTopus %KU3HU HAa 3eMJIE U METO/IbI €€ N3ydYeHHs ] | 1 [[1]
11 | [[TumoTe3sl MPOUCXOXKACHUS KU3HU Ha 3emiie] ] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/863eabab6]]
12 [[[Pa3BuTHe xu3HU HA 3eMIie TIO 3paM U Tiepuoam|| 1 [[bubmuoTexa [IOK
https://m.edso0.ru/863ea6be]]
13 [[OcHOBHBIE ATAIbI BOJIIOLUN PACTUTEIBHOTO U )KUBOTHOTO MHpA. 1 0.5 [[bubmuoTexa [IOK
[IpakTuyeckas padora Ne 1 «/3yyeHne UCKOIIAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc]]
paCcTEHUN U KUBOTHBIX B KOJUICKITUSIX ]|
14 |[[CoBpemeHHasi cUCTEMA OPraHUYECKOT0 MUpal] 1 [[bubmmoTeka [TOK
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Ne Tema ypoxka KonunuectBo uacos Hara OnexTpoHHbIe IM(PPOBLIE
n/m Beerd | Kontposnbhbie | [paktnueckue | H3YICHHA 00pa3oBaTe/bHEIC PECYPCEI
paboThI paboThI
‘ https://m.edsoo.ru/863ea48¢e]]
15 [[DOBosrorust yeaoBeka (aHTponorenes)|] 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/863eac2c]]
16 |[[dBmxyue cuibl ((haKTOpbI) aHTpOToreHesal| T [[bubmmorexa LIOK
https://m.edsoo.ru/863ead44]]
117 ||[[OcHoBHBIE CTaaUK 3BOJIIOLMH YET0BEKA]] T (1]
18 | [[YenoBeueckue pachl U IPUPOJHBIC aaNTAllMU YeJI0BEKa] | 1 [[bubmuotexa LIOK
https://m.edsoo.ru/863eaea?]]
19 |[[Pe3eprHbiii ypok. O000IIEHHE 110 TeMe « BO3HUKHOBEHUE U : (]
pa3BUTHE )KU3HU Ha 3emiie» ||
20 |[[Oxonorus xak Hayka]] 1 (11
21 | [[Cpenbl obuTanust U IKOIOTUYECKUE PAKTOPHI] | 1 [[bubmuoTeka [JOK
https://m.edsoo.ru/863eafec]]
22 |[[Abuotnueckue pakTopsl. JlaboparopHas padora Ne 3. 1 0.5 [[bubamnoreka LIOK
«Mopdonoruueckre 0cOOCHHOCTH PAaCTEHUH U3 Pa3HBIX MECT https://m.edsoo.ru/863eb10e]]
oburtanusy. JlaboparopHas paborta Ne 4. « BiustHue cBeta Ha pocT u
pa3BUTHE YEPEHKOB KoJieyca»||
23 |[[buotuueckue GakTophi]] 1 [[brbmmoTeka [IOK
https://m.edso0.ru/863eb348]]
24 [[[Okomornueckue XapakTeprUCTUKHU monmyJssiiuu. [IpakTruyeckas 1 0.5 (]
padota Ne 2 «Iloncy€r miIoTHOCTH MOMYJISAIMI pa3HbIX BUJOB
pacTeHuin» ||
25 |[[CooOmiecTBa OpraHu3MOB — OHOIICHO3] ] 1 [[bubmuoTexa [IOK
https://m.edso0.ru/863eb46a]]
26  |[[Dkomoru4eckue CUCTEMBI (IKOCHCTEMBI)]] 1 [[bubmmoTeka [TOK

https://m.edso0.ru/863eb46a]]
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Ne Tema ypoxka KonunuectBo uacos Hara OnexTpoHHbIe IM(PPOBLIE
n/m Bceerd| Kontponbhbie | [paktuueckume | M3YICHHA 00pa3oBaTeIbHEIC PECYPCHI
paboThI paboThI
27 |[[OcHoBHBIE ITOKA3aTEIH SKOCHCTEMBI. DKOJOITMUECKUE MUpaMUabl. | 1 | [[bubmuoTexa [JOK
CaoiictBa sxocucteM. Cykiieccus]] https://m.edsoo.ru/863eb5fa]]
28 ||[[TIpupoaHbIE SKOCUCTEMBI] | 1 [l
[[AHTpOIOreHHBIE SKOCUCTEMBI | | 1 (1
30 [[Buochepa — rinobdanbHas s3KocucTeMa 3emitn| ] 1 [[bubmmoTeka IIOK
https://m.edsoo.ru/863ebb5e]]
31 |[[3akoHOMEPHOCTH CyIeCTBOBaHUS GHOChEPHI]] —E— [[bubmmoTeka IIOK
https://m.edso0.ru/863ebd16]]
132 ||[[YenoseuecTBo B 6Hochepe 3emin]] i [
|33 ! [[CocymiecTBOBaHME IPUPOABI U YETOBEUYECTBA] | 1 [[bubmuoTeka [JOK
https://m.edsoo.ru/863ebale]]
34 |[[Pe3epBHBIil ypok. O600meHne TeMbl «CooldmiecTBa 1 1 (1
SKOJIOTUYECKHE CUCTEMBI» ||
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 0 25
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YUEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MPOILIECCA

OBA3BATEJBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

* buonorus, 10 kmacc/ Kamenckuit A.A., Kacniepckas E.K., Cuornazos B.1.,
Axuunonepnoe obmiectBo «M3narensctBo «llpocBenienne»

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilox
pen. [Naceunuka B.B., Akimoneproe o6mectBo «M3narensctBo «lIpocBemnienne»

* buosnorus, 11 knacc/ Kamenckuit A.A., Kacniepckas E.K., CuBornazos B.U.,
Axuunonepnoe obuiectBo «M3narensctBo «IlpocBenienne»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilox
pen. [Naceunuka B.B., Akimonepraoe o6mectBo «M3narensctBo «lIpocBemnienne»

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA

* buonorus. buonorudeckue cucremsl u nporecchl, 10 kmace/ Tepemor A.B., Ilerpocoa
P.A., O6mectBo ¢ orpanndeHHOM oTBeTCTBeHHOCThIO «M3aatenbcTBo BJIAJIOCy; ObmecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «M3narensckuit nentp BJIAJIOCy

* buonorus. buonornueckue cuctemsl u npouecchl, 11 kinace/ Tepemos A.B., ITerpocoBa
P.A., O6mecTBo ¢ orpanndeHHON oTBeTCTBeHHOCThIO «M3matenbctBo BJIAJIOCy; ObmecTBo ¢
OrpaHMYEHHON OTBETCTBEHHOCTHIO «M3narensckuit nentp BJIAJIOCy

* buonorus. O6mas 6uomnorus, 10 kimacc/ CusornazoB B.U., Araponosa N.b., 3axapora
E.T., O0miectBO ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «JJ[PODAY»; AkunonepHoe o0mecTBo
«3narennctBO «lIpocBeiienney

* buonorus. O6mras 6wonorus, 11 kmace/ Cuornazos B.U., Araponosa U.b., 3axaposa
E.T., O6miecTBO ¢ OrpaHU4YeHHOM OTBETCTBEHHOCTHIO «JIPODA»; AKuimoHEpHOE OOIIECTBO
«3narenscTBO «IIpocBemenuey.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPChl CETH
UHTEPHET
bubnuoteka [{OK https://m.edsoo.ru/863ebale

Kputepun onennBanusi KOHTPOJIbLHBIX PadoT:
OTMeTKka «5» CTaBUTCS, CCIIH:

> paboTa BBIIOJHEHA OJIHOCTHIO;
> B JIOTHYECKUX PACCYKJICHHUSIX 1 000CHOBAHUU PEIIEHUS HET POOesIoB U OINOOK;
> pelIeHHe HE COAEPKUT HEBEPHBIX MaTEeMaTHYECKUX YTBEP)KICHHUH (BO3MOXKHA

OJTHA HETOYHOCTh, ONKCKA, KOTOpas HE SBIISICTCS CIEJACTBUEM HE3HAHUS WJIM HETIOHUMAHUS
y4eOHOro MaTepuana).
OTMmeTKa «4» CTAaBUTCS B CIEAYIONINX CIyJasiX:

> paboTa BBIMOJIHEHA MOJHOCTHI0, HO 0OOCHOBAHMSI IIATOB PEIICHUSI HEJOCTATOYHBI
(ecnu ymeHre 000CHOBBIBAThH PACCYKIACHUS HE SIBIISTIOCH CHIEITUATBHBIM 00bEKTOM IMPOBEPKHU);
> JOMYIICHB OJIHA OIMOKAa WU eCTh JBa — TPH HEJouéTa B BBHIKIAJKAX,

pUCYHKaX M dYepTexax win Trpadukax (eciau 3TH BUABI padOT HE SBISUIUCH CHEIUaTbHBIM
00BEKTOMIIPOBEPKH);

> BBITIOJTHEHO 0€3 HEeJIOUETOB HE MEHEE TPEX UETBEPTHIX 3a/IaHUH.

OTtMeTka «3» CTaBUTCS, €CIIH:

> JOTIyIIeHo OoJiee OJHOM OMMOKH W OoJiee IBYX — TPEX HEAOUYETOB B BHIKJIAIKAX,
yepTrekax WM Tpadukax, HO oOydaromuicss o00JiagaeT o00sA3aTebHBIMA yYMEHUSIMUA  TI0
MIPOBEPSIEMOM TEME,

> 0€e3 HeJI0UETOB BBIIIOJIHEHO HE MEHEE MOJIOBUHBI Pa0OTHI.

OTMeTKa «2» CTaBUTCS, €CIIH:

> JOTYIIEHbI CYIIECTBEHHBIC OIIMOKHM, MOKa3aBIIWE, YTO YYaIIWiCs He 00Jyiamaer


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

00s13aTeIbHBIMA YMCHUSAMU 11O HaHHOﬁ TEMe B TIOJTHOM MEpCE;
> MPpaBHUJILHO BBIITIOJIHCHO MCHEC ITOJIOBUHBI p3.60TI>I.



