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1. IHosicHuTe/IbHAA 32K CKA.

1.1. HopMaTHBHO-pPaBOBbI¢ JOKYMEHTbI, HA OCHOBAaHHH KOTOPBIX pa3padoTaHa
padouasi nporpamma

Pabouas nporpamma o 6uonorun pazpaborana Ha OCHOBE:

1. ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu B
Poccniickoit denepanum».
2. denepabHOTO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CPEIHETO

obmiero o0pazoBaHUs, YTBEPXKICHHOrO NpHKa3oM MUHUCTEpCTBA O0pa30BaHHUS W HAYKU
Poccutickoit ®eaepannu ot 17.05.2012 Ne 413 (nanee — PI'OC cpennero obmiero oopa3oBaHms)

3. [lopsnka opraHu3anuu M OCYIIECTBIEHHUS 00pa30BaTE€IbHOU JNEATEIBHOCTH I10
OCHOBHBIM 00111e00pa30BaTeIbHBIM MporpaMmaM — 00pa30BaTEIbHBIM [IPOrpaMMaM HaYalIbHOTO
00I1ero, OCHOBHOTO OOILIEr0 M CpeaHero oOmero oOpa3oBaHMs, YTBEPXKIEHHOIO IMPHKA30M
MunuctepctBa npocenieHus Poccuiickoit @enepanuu ot 22.03.2021 r. Ne 115.

4. [Tpukaza MunucrepctBa npocsemenust Poccuiickoit @enepanuu ot 21.09.2022
Neo 858 «O0 yTBepxkaeHuu deaepaibHOrO EPeUHs YUeOHUKOB, JTOMYIICHHBIX K UCITOIH30BaHUIO
IpU peaju3aluy HMEIOLUX TOCYJapCTBEHHYIO AaKKPEAUTALMI0 00pa30BaTEIbHBIX MPOrpaMM
HAYaJbHOTO OOIIEro, OCHOBHOTO OOINEro, cpeaHero oOmiero o0pa3oBaHUs OpPraHU3ALUIMU,
OCYILECTBIISIIOUIMMHA 00Pa30BaTEeNbHYI0 CSATEIbHOCTh U YCTAaHOBJICHHUS TPEACIHHOTO CPOKa
HCIIOJIb30BaHUS UCKIIIOYEHHBIX YUEOHUKOBY.

S. [Ipukaza Munucrepcrsa npocseuienus: Poccuiickoit denepanuu ot 02.08.2022 Ne
653 «O0 ytBepxkaeHHH (eaepalbHOrO IMepedHs SJIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB,
JIOTIYIIEHHBIX K MCIOJB30BAHUIO IIPU PEATU3ALUU UMEIOIINX IOCYJapCTBEHHYIO aKKPEIUTALUIO
00pa3oBaTeNbHbIX MPOTpaMM HAYadbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero oOIero
00pa3zoBaHUs»

6. [Tucema MunuctepctBa npocsemienus: Poccuiickoit @enepanuu ot 21.02.2023 Neo
AB-800/03 «O06 obecnieueHUH yIeOHBIMU U3TAHUSMI)

7. [Ipukaza MunucrepctBa npocsemenus Poccuiickoit @eneparuu ot 2 aexadpst
2022 r. N 1053 O06 ytBepxxknenuu Ilopsaka popmupoBanust denepanbHOro nepedHs yueOHUKOB,
JOMYIIEHHBIX K MCIOJIb30BAHUIO MIPU PEANM3ALMU UMEIOIINX T'OCYIapCTBEHHYIO aKKpPEAUTAIUIO
00pa3oBaTeNbHBIX MPOrpaMM HadaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CPEeIHEro OoOIIero
o0Opa3oBaHUs

8. [lepeunst opranuzanuii, OCyIECTBISIOMNX BBIMTYCK YU€OHBIX MOCOOUI, KOTOpBIE
JIOTYCKAIOTCS K MUCIHOJIB30BAHUIO TP peaN3alliid UMEIOIIHNX TOCYAAPCTBEHHYIO aKKPEIUTAIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
o0pa3oBaHus, YTBEPKICHHOTO MpHUKazoM MUHUCTepCTBa 00Opa3oBaHMs W Hayku Poccuiickoit
®enepanun ot 09.06.2016Ne 699.

9. Cannrapabix mnpasun CII 2.4.3648-20 «CaHUTapHO-3IMIEMUOIOTHYECKUE
TpeOOBaHUS K OpraHU3alUsM BOCHUTaHHUS U OOYy4EHMs, OTAbIXa U O3J0pPOBJICHUS JeTed U
MOJIOJEKM», YTBEPKICHHBIX TOCTAHOBIIEHUEM | TaBHOTO rOCyAapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccutiickoit @enepannu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

10. Cannrapabix mnpasun u  HopMm CanlluH 1.2.3685-21 «l'uruennueckue
HOPMATHBBI U TPEOOBaHMS K 00eCIeueHNI0 0€30MacHOCTH U (Min) O0€3BPETHOCTH IS YeIOBEKa
dakTopoB cpenbl oOWUTaHUSN», YTBepKIeHHBIX [locTaHoBieHHeM [aBHOrO rocyJIapCTBEHHOTO
canuTapHoro Bpaya P® ot 28.01.2021 Ne 2 (nanee- Caullun 1.2.3685-21).

11. VYceraBa HOY «lllkona «B3max»

12. OcHOBHOH 00pa3oBaTeIbLHON MpOTrpaMMBI cpefaHero obmiero oopasoBanus HOY
«IIxona «B3max», npunsaroil pemenueM llemarormyeckoro cosera HOVY «Illkona «B3max»
(mpotokon Ne 1 ot 31.08.2023) u yTBepKAeHHON NpuKa3zoM aupekTopa oT 31.08.2023 Ne 2-]1.

13. «ITonoxenuss o ¢Gopmax, MEPUOAMYHOCTA M TIOPSAKE TEKYIIEr0 KOHTPOJIS
YCIIEBaEMOCTH M MPOMEXYTOYHOM aTTeCcTalnu, MOPSJIKE MmepeBojia B cieaytonuii kiaacc B HOY
«Ikona «B3max»», npunstoro pemenuem llemarornueckoro copera HOY «lllkona «B3max»
(mpotoxou [Tenarornueckoro coBera ot 31.08.2023 r. Ne 1, mpuka3z ot 31.08.2023 r. Ne 2-]1).
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OBHIAA XAPAKTEPUCTUKA YYEBHOTI' O ITPEJIMETA «BUOJIOT'US»

[Ipu pazpaboTke nporpamMmbl MO0 OHUOJIOTMH TEOPETUYECKYI0 OCHOBY JJIS OMpPEEICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COJCpX)aHUA Yy4deOHOro mpeamera «bBHOJOTHS» COCTABUIIM:
koHuenryaiabHbie monoxkeHus OI'OC COO o B3auMooOYCIOBICHHOCTH IIEJICH, COICp>KaHMUsI,
pe3yabTaToB O0y4YeHHS M TPeOOBaHMN K YPOBHIO IOJATOTOBKH BBITYCKHHKOB, MOJIOKEHHS 00
o0IIMX LEeNsIX ¥ MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmiero obpaszoBanusi B Poccuiickoit @eneparuin, a TakKe MOJOKESHHS O CreupuKe OUOIOTHH,
e 3HAUCHWU B TMO3HAHMM XKUBOM MPHUPOABI M 00ECIEUEHUH CYIIECTBOBAHUS YEIOBEUECKOIO
obmectBa. CoriacHo Ha3BaHHBIM TOJI0KEHHUSM, ONIPEIEIEHbl OCHOBHBIE ()YHKIIUHU ITPOrPAMMBI IO
OHoJ0TUH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1aéT MpeICTaBICHHUE O TENsIX, 00 00IIel cTrpaTerun 00ydeHHs,
BOCIUTAHUS M Pa3BUTUS O0O0ydYaromMXCs cpeacTBaMu ydyeOHoro mnpeamera «buomnorusy»,
onpezaenseT 00s3aTeNIbHOE NPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpY, pAaCIpeneieHHe I0
pa3zenaM W TeMaM, PEKOMEH]IyeMYIO IOCJIeI0BaTeIbHOCTh M3yUeHUs yueOHOro marepuaia ¢
y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTENIBHOTO TpoIiecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUarOIUXCS.

B mporpamme mno OWONOTHMHM TakXe YYUTHIBAIOTCS TPEeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEIMETHBIM U MpPEeIMETHBIM pe3ylibTaTaM o0y4deHus B (OPMUPOBAHUU
OCHOBHBIX BHJIOB yUeOHO-IT03HABATEIHHON JESITEIHHOCTH/YICOHBIX IEHCTBHI 00YYarOIIUXCS 110
OCBOEGHUIO COJIEP KaHUS OMOJIOTHYECKOT0 00pa30BaHUsl.

B mporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YpOBEHB) peaqn30BaH MPUHIIHIL
MPEEeMCTBEHHOCTH B HW3Y4YeHHHM Ouonoruu, Omaromaps dYemMy B Hell mIpocMaTpuBaercs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIMi  JMYHOCTH, DSKOJOTHYECKOTO  MBIIUICHHUS,
IPEJCTaBICHU O 3J0pOBOM 00pa3e JKM3HU U OEpeKHbIM OTHOLIEHHUEM K OKpYKarolen
npupoaHoii cpene. [losToMy Hapsay ¢ H3yueHUEM 00IIEONOIOTHYECKIX TEOPHii, a TaKKe 3HAHUN
O CTPOEHUM J>KHMBBIX CHCTEM pA3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOMUX B HUX
IPOIIECCOB B POTrpamMMe M0 OUOJIOTUH y/I€JI€HO BHUMaHKE UCTIOIb30BaHUIO MTOJTyUYE€HHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HH Ul PEHICHUS TPHUKIATHBIX 33]ad, B TOM YHCIE: MPOQUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JieBaHMM  YeloBeKa, MEAMKO-TEHEeTHUECKOro  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIeCO00Pa3HOro MOBEJACHHUS B OKPYXKAlolIel MpUpOAHOI cperne,
aHal3a BIMSHUSA XO3AHCTBEHHOM JEATENbHOCTH YEJIOBEKa Ha COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHHS K MPHUKIAJTHON HANpPaBIEHHOCTH Y4eOHOTO
npeamera «buosorus» MpoIUKTOBAaHO HEOOXOIMMOCTBIO OOECIeUeHUs! YCIOBUM /IS peleHHs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJIEHOTO OMOJIOTHYECKOTO 00pa3oBaHusl, KOTOpas Mperoaraet
dopmHpoBaHHe y OOYyYaroIUXCs CIHOCOOHOCTH AAaNTHUPOBATbCd K H3MEHEHUSM TUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOI'O MHUpa.

buonorus Ha ypoBHe cpeaHero oOiero odpa3zoBaHMs 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHHE y OOydYalOIIMXCS MPEJICTaBICHUH O Hay4yHOH KapTHHE MUpa,
pacupsieT 1 00001IaeT 3HaHUS O )KMBOH NpUpPOAe, €€ OTIIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHu3alliil W DBOJIIONNHW, CO3MAET YCIOBHUS JUIA: TIO3HAHUS 3aKOHOB JKMBOW TPUPOJIEI,
dopmupoBaHus (PYHKIMOHAIBHOM TI'PaMOTHOCTH, HaBBIKOB 37J0POBOTO M Oe3omacHoro obpasza
KM3HH, YKOJIOTHYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

Bonbmioe 3HaueHwe OWONOTHS WMEET TaKKe JUIS pPELIeHHs BOCHHUTATENbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEIHETO O0IIero oOpa3oBaHms, corMain3anun ooydaronuxcs. M3ydenne
Omonoruu obecrneynBaeT yCIOBUS sl POPMUPOBAHUS MHTEIUICKTYaIbHBIX, KOMMYHHUKAIIHOHHBIX
U WHQOPMAIMOHHBIX HABBIKOB, JCTETUYECKOH KYJIBTYPBI, CIOCOOCTBYET WHTETPAIHH
OMOJIOTUYECKUX 3HAHUU C TMPEJICTaBICHUSAMHU M3 OPYTUX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3ukyu, xumun U reorpaduu. HazBaHHBIEe TIONIOXKEHUS O TIPEAHA3HAYCHUH Y4eOHOTO TpeaMeTa
«buonorus» cocTaBuIM OCHOBY JJISl ONPEACTICHHS TOIX0A0B K OTOOPY U CTPYKTYPHPOBAHUIO €T0
COJIepKaHus, TIPEJICTABICHHOTO B IPOTPaMMe TI0 OMOJIOTHH.



OTt60p conmepxkanust yueOHOTO TipenMeTa «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBUH C KOTOPHIM OOYYAIOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaYUMBbIe s (popMHUpoBaHUsS OOIIEH KyJIbTYPBhI, ONpPEICIISIONINE
aJICKBaTHOE TIOBEJICHHUE 4YEJIOBEKA B OKPYKAIOIIEH NPUPOIHON cpefe, BOCTpeOOBaHHBIC B
MOBCETHEBHOM JKMU3HHU W MPAKTHUECKOU aesaTenbHOCTH. Oco00e MECTO B 3TOM CHUCTEME 3HAHUU
3aHMMAIOT DJIEMEHTBl COJACPIKAHUS, KOTOpPhIE CIy’)KaT OCHOBOW Ui  (pOPMUPOBAHUS
MPEJICTABICHU O COBPEMEHHOM eCTECTBEHHO-HAyYHOM KapTHMHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYECKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJIep’KaHusl y4eOHOro MaTepuaiga B IpOrpaMMme MO OHOJIOTUU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
YKUBOM PUPOJIBL, 0 €€ YPOBHEBOM OPraHU3allly U SBOJIOIMH. B COOTBETCTBUY C 3TUM B CTPYKTYpE
yuyeOHoro npeamera «buonorusy BbIIENEHBI CIEAYIONIME cojiepxKaTelbHble TuHun: «buomorus
KaKk Hayka. MeTo/bl Hay4YHOTO MOo3HaHusA», «Kierka kak Ouonoruyeckas cucremay, «OpraHusm
Kak Ouoyiornueckasi cucremay, «Cucrtema 1 MHOTOOOpa3ue OPraHudecKoro Mupay, « IBOJIOIHS
YKUBOM MPUPOABD), « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Lens uzyuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIaJIEHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHu3alliyd >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHrne YMEHHUI UCIIOIb30BaTh 3TU 3HAHUSI JUIsl TPAMOTHBIX JCHCTBUMN B
OTHOIIEHUH OOBEKTOB KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Jloctrkenne 1eu w3ydeHus: ydeOHoro mnpenmera «buonorwms»y Ha 0a30BOM YpOBHE
o0ecrneunBaeTcs peleHrueM CIeAYIOIUX 3a1ay:

OCBOCHHME OOYYaIOIIUMHCS CHCTEMbl 3HAHUN O OHOJOTUYECKHX TEOpHUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWJIaX, CIYXKAIIMX OCHOBOW sl (OpMHUpPOBAHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYyYHOM KapTHHE MHUpPa, O METOJaX HAy4YHOIro IO3HAHUS,
CTPOEHUH, MHOTOOOpa3suu M OCOOCHHOCTSAX J>KUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHH3allHH,
BBIJIAIONTUXCS] OTKPBITUAX U COBPEMEHHBIX MUCCIICIOBAHUIIX B OUOJIOTHH;

dbopMupoBanue y oOydarolmIUXCsl MO3HABATENbHBIX, MHTEIUIEKTYaJbHBIX U TBOPYECKHX
CIOCOOHOCTEN B MPOIECCe aHAIW3a JTAaHHBIX O MYTAX Pa3BUTHSA B OMOJIOTMHM HAYYHBIX B3TJISOB,
UJEeN U MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aLUu;

CTAQHOBJICHHE Yy OOydYaromuxcsi oO0mIel KyJabTyphbl, (YHKIIMOHAJIHLHOM T'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOUIET0 MUpPA >KMBOW MPUPOIBI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHue y OOydYarolmUXCs YMEHHH WILTIOCTPUPOBATh 3HAUYEHUE OMOIOTHYECKUX
3HAHUW B TPAKTHYECKON JIEATEIHHOCTH YENOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTH;

BOCIIUTAaHUE YOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEIIOBEKOM >KUBOU MPUPOIBI,
HEO00X0UMOCTH OEpeKHOTO OTHOIICHUS K HEl, COOMIOIEHUS] STUYECKIX HOPM TpU MPOBEACHUU
OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HaHWE IIEHHOCTH OMOJIOTMUYECKUX 3HAHUU NIJISl TIOBBIIIECHUS YPOBHS SKOJOTHYECKON
KYJBTYPBI, 1J1s1 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHE MPHOOPETEHHBIX 3HAHWW U YMEHUN B MOBCEIHEBHOM >KM3HU JJISl OLICHKH
MOCJIC/ICTBHM CBOEW JIEATEILHOCTH TIO OTHOIICHHWIO K OKpY)Karomied cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHKE U COONMIOICHHE Mep MPOPUITAKTHKH 3200JI€BaHUN.

MecTo u posb npeaMeTa B y4eOHOM IVIaHe (KOJMYeCTBO Y4eOHbIX YaCOB, HA KOTOpoe
paccunTaHa padoyasi MpPorpaMMa B COOTBETCTBHM € Y4eOHbIM ILIAHOM, KaJleHJAapHbIM
yueOHbIM rpaukom).

B cucreme cpennero obiero oopazoBanus «buonorusy», nzydaemas Ha 6a30BOM YpPOBHE,
SBJISICTCSL 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEIMETHOW OOJacTH
«EcTecTBeHHO-HAY4YHBIE PEIMETHD.

Jlist u3yuenus Ononoruu Ha 6a30BOM ypOBHE CpeIHEro O0IIero 00pa3oBaHuUsl OTBOIUTCS
68 vacoB: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 knacce — 34 yaca (1 yac B Hefento).



2. COAEP)KAHUME OBYYEHUSA
10 KJIACC

Tema 1. buosorusi kak Hayka.

buonorus kak nayka. CBsa3b OMOJIOTUU C OOLIECTBEHHBIMHU, TEXHHUUYECKUMU U JPYTHMHU
€CTECTBCHHBIMU HayKamu, (Guiocodueid, 3THKOW, 3CTETUKOH u mpaBoM. Ponbs Ouonoruu B
(dbopMUpPOBaHUN COBPEMEHHOM Hay4yHOI KapTHHbI Mupa. CucTemMa OMOJOTHYEeCKUX HayK.

MeTo/161 TO3HAHUS )KUBOU TPUPOJIBI (HAOIIOICHUE, SKCIICPUMEHT, OITUCAHKE, U3MEPEHHE,
KJaccuukanusi, MOJSITMPOBAHNUE, CTATUCTHYECKAsE 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[optpetsl: Y. Hdapun, I'. Mennens, H. K. Konbuos, J[xx. Yorcon u ®@. Kpuk.

Tabnuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON IIPUPOBD».

JlabopaTopHble U IpaKTH4YecKne padoThbi:

[Ipaktuueckast pabora Ne 1. «Mcnonp3oBaHuEe pa3iaMYHbIX METOAOB IPU HU3YUYEHHUH
OHOJOTUYECKHX O0BEKTOBY.

Tema 2. ’KuBble ccTeMbI U X OPraHU3aIUs.

XKusbie cuctembl (OMOcHCTEMBI) Kak HpeaMeT u3ydeHus Ouonoruu. OTIHYME >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CpoiicTBa OwmocucTeM M WX pa3sHooOpa3ue. YPOBHM OpraHHM3allid OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIIETOYHBIM,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISALIHMOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmuubl ¥ cxeMmbl: «OCHOBHBIC TPU3HAKU JKU3HW», «YPOBHU OpraHU3AIMH >KHUBOM
TIPUPOJIBI».

O6opynoBanue: Mmoaens Monekynsl JJHK.

Tema 3. XumMHu4ecKHil COCTAB U CTPOCHHE KJICTKH.

XUMUYECKUH COCTaB KJIETKU. XUMUYECKHE AJIEMEHThI: MaKPOIJIEMEHThI, MUKPOIJIEMEHTHI.
Bozna n MuHepanpHble BELIECTBA.

OyHKIMM BOJbI M MHUHEpAJIbHBIX BellecTB B kierke. [lojnep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHune 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnmeble
U 3aMEHHMMblE€ AMUHOKUCIOTHI. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl O€IKOBOM
MOJIEKyJbl (TepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonorndeckue GpyHKIMHU OENKOB.

@®epMeHTHl — Ouonoruueckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTp,
cyocrpatHas  crnemuduuHocts.  Kodepmentsl. Burtammubel.  Otauuus  depMeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpPOB.

VYraeBojsl: MOHOCAaXapH bl (TIH0K03a, prdo3a U Ae30Kcuprudo3a), tucaxapub (caxaposa,
JaKTO3a) W TOJMcaxapuibl (Kpaxmall, TJIMKOTeH, LeiIoio3a). buonornyeckue QyHkuuu
YTJIEBOJIOB.

Jlununel: Tpurauuepuasl, Qochonununel, crepouasl. [uapoduibHO-THAPOGDHOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuuu aunuaoB. CpaBHEHUE YTIIEBOAOB, OEIKOB M JIMIUIOB Kak
HMCTOYHUKOB SHEPIHH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneornasl — MOHOMEpB! HyKJIEMHOBBIX KUCIIOT.
Crpoenue u ¢yukuuu JJHK. Crpoenne u ¢ynkuuu PHK. Buasr PHK. AT®: crpoenue u
byHKIMN.

[uronorus — Hayka o kuerke. Kierounass Teopusi — npuMep B3aMMOJEHCTBUS WU U
(dakTOB B HAYYHOM MO3HAHUHU. MEeTO bl U3YUEHUS KIETKH.



Krnerka kak nenoctHas uBas cucrtema. O01iue npu3Haky KJIETOK: 3aMKHYTasi Hapy>KHast
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapar, CucTeMa CUHTe3a Oeka.

Tunsl KIeTOK: »yKapuoTHyecKas W Mpokapuoruyeckas. OcoOEHHOCTH CTPOEHUs
pOKapuoTUYECKON KieTku. KieTounas crenka 6akrepuii. CTpoeHUE dyKapUOTHYECKON KIICTKH.
OCHOBHBIE OTIINYUS PACTUTEIIBHON, JKHBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsi CTEHKA, TIIMKOKAJIHUKC, WX (DYHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. [luTomnazmMa u e€ oOpraHoubl.
OnnomemOpanubie opranouasl kiaetku: DIIC, anmapar ['onbmku, mu3ocoMmsl. [lomyaBToHOMHBIE
OpraHoOUAbI KJIETKH: MUTOXOHIPUH, IIAacTUAbL. IIponcxoxieHrne MUTOXOHAPUI U Tu1acTUl. Buael
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKHU: PHOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOJIH,
PECHUYKH, KIyTUKU. DyHKIIMM OPraHonI0B KIETKHU. BriatoueHus.

Snpo — perynsaTopHbIil neHTp KiaeTku. CTpoeHue sapa: siaepHas 000109Ka, Kapuoriazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsl: A. JleBenryk, P.I'yk, T.IlIBaun, M. lllneiinen, P. Bupxos, [Ix. YoTcoH,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[Inarpammsbl: «Pacripenenenie  XMMHMYECKUX  DJIEMEHTOB B HEXKHMBOM  IIPUPOLIE,
«Pacnpeenenrne XuMUYECKUX AJIEMEHTOB B )KMUBOU MPUPOJIEN.

Tabmuuer u cxemsr: «lleproguueckas Tabiuna XUMHUYECKUX 3JIEMEHTOB», «CTpoeHne
MOJIEKYJIbI BOJIbI», «bruocunres 6enka», «CTpoeHune MoeKyisl 6emnka», «CtpoeHue hepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenue monekynsl ATDy», «CtpoeHune 3ykapruoTUUECKOn
KJIeTKN», «CTpoeHue MKUBOTHOM KIETKH», «CTpOoeHuEe pacTUTENbHOU KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, « Y TIAEBOABDY, «JIMmuabm.

O6opyoBaHKE: CBETOBOM MHUKPOCKOI, 000pyAOBaHUE Ui MPOBEACHUS HAOIIOACHMUIA,
U3MEpPEHU, IKCIEPUMEHTOB, MUKPOIIpEnapaThl pPacTUTENIbHBIX, )KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTopHble U paKkTHYeCKHEe PadoThI:

JIaGoparopHast pabora Ne 1. «/3yueHne KaTalUTHYECKOH akTHUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JIaGoparopHast pabora Ne2. «M3ydeHue CTpOeHHs! KJIETOK pacTeHUil, *UBOTHBIX H
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHCAHHUE».

Tema 4. /KusHeaesTeJIbHOCTb KJIETKH.

Ob6men BemiecTB, WM MeTa0oOIM3M. AccuMuisanus (TulacTudeckuii  oOMeH) U
JUCCUMUIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOTO Ipolecca Meradonausma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa00In3Ma.

Tunsl o6mMeHa BemecTB: aBTOTPO(HBIN U rerepoTpodHbIil. Poib ¢pepMeHTOB B 0OMEHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TemMHOBas (a3pl ¢otocunre3a. Peakuum ¢doTocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A I KU3HHU Ha 3emie. BrnusHue ycnoBuii
cpeibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTe3upyomue Oakrepun. 3HaUeHHEe XEMOCHHTEe3a ISl JKU3HU Ha
3emute.

OHepreTndyeckuii oOMEH B  KJeTke. PaciiersieHne  BelIecTB, BbIIEICHHE U
aKKyMYJIMpOBaHHE SHEPTUHU B KJIETKE. DTallbl S3HepreTuyeckoro oomena. I nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KIETOYHOE JAbIxaHHe. OKHUCIHUTEIbHOE
dbochopunupoBanue. DPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakium marpuuHoro cuHte3a. [enermueckas wundopmamms u JHK. Peanmzanums
reHeTUYecKoil MHQpopMaluu B KieTke. ['eHeTnueckuid Koj U ero cBoicTBa. TpaHCKpUOIUS —
matpuunblii cunte3 PHK. Tpancnsus — 6uocunres Genka. Jrtanbl TpaHciasanuu. KoaupoBanue
aMUHOKUCIOT. Posb pubocom B Onocunrese Oenka.



Hexnerounsie ¢opmbl xku3Hum — BUpPYChl. Mcrtopus otTkpeituss BupycoB (/.
W. ViBanoBckuii). OCOOCHHOCTH CTPOEHUS W JKU3HEHHOTO IIMKIAa BHUPYCOB. bakTtepuodaru.
bone3nu pacteHuii, )KUBOTHBIX U YeJIOBEKa, BhI3bIBa€MbIC BUpycamu. Bupyc ummyHoaedunmra
gyenoeka (BUY) — BozOyaurens CITM/la. OOpaTHasi TpaHCKpHIIHS, peBEpTa3a WU HMHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHMA.

JdemMoHcTpanum:
Ioptpetst: H. K. Konsuos, /1. . UBanosckuit, K. A. Tumupsizes.
Tabmumert ~ u cxemsl: «Tumbl  muTaHus»,  «Metabomusm»,  «MHUTOXOHAPHUSY,

«DHepreTnueckuii 0oMeH», «Xiopormtact», «Dorocuntes», «Ctpoenne JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHeTmueckwii  kom», «Bupyce,
«baktepuodarn», «Ctpoenue wu ku3HeHHBIM 1Mk Bupyca CIIM/la, OGaktepuodaray,
«Penmukanust JJTHK».

Ob6opynoBanue: moaenu-antiukanun «Y npoenne JIHK u tpanckpunuusy», «buocunres
oenka», «CTpoeHHE KIETKN», MOJieb cTpyKkTypsl JIHK.

Tema 5. PasMHokeHNe U HHIAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii nmki, wiaM >KU3HEHHbIM UK kietku. Muatepdaza u mwuros. Ilpoueccsr,
npoTekaromue B uHTEpdasze. Pemnmukamus — peakuus marpuunoro cunrte3a JIHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI Ha0Op — KapuOTHUIl. JMTUIOMAHBIA M TalIOMIHBI XPOMOCOMHBIE
Habopbl. XpomaTtuasl. LluTomornueckue OCHOBBI Pa3MHOXKEHHUS W MHAUBUAYATBHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenwne knetku — muto3. Ctaguu mutosa. [Iporecchl, mporucxoasiye Ha pa3HbIX CTAIUAX
MUTO3a. bHOIOrnyeckuii cMbICI MUTO3A.

[Iporpammupyemast Tubeinb KJIETKH — aromnTo3.

@opMbl  pa3MHOXKEHHSI OpPraHU3MOB: Oecrojioe U TMoyioBoe. Buasl  Oecronoro
Pa3MHOXXCHHS: JICTICHUE HAJBOE, TIOYKOBAHUE OJHO- M MHOTOKIIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHUME OPraHM3MOB, €0 3HAYEHUE s
CEJICKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTIOIOTO.

Metiio3. Craguu meitosa. [Iporeccsl, npoucxosmnme Ha cTaausx Mmenosa. [loBepenue
xpoMmocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbIcia 1 3HaYEHUE MEH03a.

[MameTorenes — mporecc 00pa3oBaHuUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE JKeme3bl:
CEMEHHHUKHU U sSUYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTro3oup,
AWlLIeKJIeTKa) — crepMaToreHe3 U oBoreHe3d. (OcCOOEHHOCTHM CTpOeHUs SHLEKIETOK H
crepmaTto3onaoB. Omroaorsopenue. Ilaprenorenes.

NunuBuayansHoe pa3BuTHe (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl 3MOPHOHATIHHOTO PA3BUTHUS Y IMO3BOHOYHBIX JKHUBOTHBIX: JAPOOJIEHHE, TacTpyIALus,
opranorene3. [loctaomOproHanbpHOE pa3BUTHE. THIIBI MOCTAIMOPHOHATIBLHOTO PA3BUTHS: TPSIMOE,
HenpsiMoe (IMYMHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Pocrt u pazButne pacrennii. OHTOreHe3 IBETKOBOTO PACTEHUs: CTPOCHUE CEMEHU, CTaANHN
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmauiel U cxeMbl: «DOpMBI pa3MHOKEHHST OPTaHU3MOBY, «J|BOITHOE OIIOIOTBOPEHHE Y
[[BETKOBBIX pacTeHUI», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «/lenenne kneTku 6akTepuity,
«CtpoeHne TOJOBBIX KIETOK», «CTpoeHHe XpoMocoMbl», «KneTounslii nukmy, «Permkanus
JHK», «Muro3s», «Melio3», «IIpsMmoe u Henpsimoe pa3BUTHEY, «] aMeTOTeHe3 Yy MIIEKOTUTAIOLIUX
1 4yeroBekay, « OCHOBHBIE CTaJIUM OHTOTECHE3a.

O6opyaoBaHKe: MUKPOCKOT, MHKporpenapaTtsl «CrnepMaTo30uabpl MIIEKOMHUTAONIET 0,
«SlinexneTka MIeKonuTaromero», « Kapmokmnes B kiieTkax Kopenika jJyKay, MarHuTHast MOJIEITb-
anmuukanus «Jlenenue xkinerku», monens JJHK, monens meradasHolt XpoMOCOMBL.

JlaGoparopHble U NpaKkTH4YecKue padoThbi:




JlabopaTtopHas padota Ne 3. «HabmroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpENapaTaxy.

Jlaboparopnasi pabdora Ne4. «M3ydeHHe CTpOCHHS IIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOTIpenaparax.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3agaum reHetuku. FMcropus pa3BuTus TeHETUKU. Posib muTonoruu u
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKU. BKIIay pOCCUICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETHKH (THOPUIOJIOTMYECKUH, ITMTOTEHETHYSCKUM, MOJICKYJISIPHO-
reHetTudeckuii). OCHOBHbIE T€HETUUECKHE MOHATHUSA. [ eHeTHyeckasi CMHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpeIIMBaHMII.

3aKOHOMEPHOCTH  HACIEOBaHUs  IPU3HAKOB,  ycTaHoBieHHble [ Mengenem.
MonorubpuaHoe CKpeluBaHue. 3aKoH eIMHO00pa3us THOPUIOB MepBOro nokosieHus. [1pasuio
JIOMUHUPOBAHUS. 3aKOH pacUICIUICHUs MpHU3HaKoB. [umore3a yuctoThl ramer. llomHoe u
HETOJHOE JOMUHUPOBAHHUE.

JuruOpugHoe CKpelmMBaHUE. 3aKOH HE3aBUCHUMOTO  HACJEOBAaHUS  IPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI TUTHMOPHUIHOTO CKpEIIMBaHUA. AHAIM3UPYIOLIEe CKpEIlMBaHUE.
Hcrnionb3oBaHne aHATM3UPYIOMIETO CKPEIMBAHMS JIsl ONIPEIeTICHUs TEHOTHUITA OCOOH.

CuerieHHoe HacnenoBaHue npusHakoB. Pabora T.Moprana 1o CHEIUIGHHOMY
HACJIEIOBAHUIO I'eHOB. HapyllleHrne cuernieHns TeHOB B PE3YJIbTaTE KPOCCUHTOBEPA.

XpOMOCOMHas TEOpUs HACTEACTBEHHOCTH. [ eHeTHUYeCKue KapThl.

['enetuka moma. XpoMoCOMHOE OTpe/eeHre mojia. AyTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporaMeTHble OpraHu3Mbl. HaclienoBaHue MNpU3HAKOB, CLEIUICHHBIX C
OJIOM.

N3MenunBOCTh. BU1bl K3BMEHUMBOCTH: HEHACIIEICTBEHHASI U HACJIeACTBeHHAas1. Posib cpesibl
B HEHACJEJCTBEHHONW HW3MEHUYMBOCTH. XAapaKTEPUCTUKA MOJAM(PUKAIMOHHON H3MEHUYMBOCTH.
Bapuanuonssiii psa v BapuannoHHas kpuBas. Hopma peakuuu npusHaka. KoinuecTBeHHbIE U
KaueCTBCHHBIC TIPU3HAKU U X HOopMa peaknuu. CBOHCTBa MOAMPUKANMOHHON N3MEHIHBOCTH.

HacnencTBenHas, Wi TeHOTUIIMYECKAst, K3MEHUYNBOCTh. KoMOMHATHBHAS H3MEHYUBOCTD.
Meiio3 u MONOBOM MpolecC — OCHOBa KOMOMHATUBHOW WM3MEHUYMBOCTH. MyTanmoHHas
M3MEeHYUBOCTh. Kmaccudukanuss myTanuid: TeHHbIe, XpOMOCOMHBIe, TeHOMHbIe. YacTtoTa u
MPUYHHBI MyTanuii. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACJIEICTBEHHOM
n3meHunBocty H. M. BaBunosa.

BuesnepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METO/BI T'€HETHUKH YeEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBbIM, I[MTOTCHETHYECKUH, OMOXUMUYECKUM, MOJICKYJISIPHO-
reHetuyeckuid. CoOBpeMEHHOE OIpeAe/ieHHe TEeHOTHUIA: IOJHON€HOMHOE CEKBEHHUPOBAHME,
TeHOTHUIUPOBaHUE, B TOM uyucie ¢ mnomorisio [IP-ananu3a. HacnencrBeHHbie 3a0oJieBaHMs
YyelnoBeKa: TeHHble Oonle3HM, OOJIE3HM C HACIEACTBEHHON  MpPeIpacloioKeHHOCTHIO,
XpoMocoMHBIe Oosie3Hu. ComaTudeckue © TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 30pOBOTO 00pa3a KU3HH, NUATHOCTUKU, TPOMUIAKTUKUA U JICUYCHHS] TEeHETHYECKUX
Oose3Heil. MenuKo-TeHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHUE MEAUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUH TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

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

Tabnuiel 1 cxembl: « MOHOTHOPHIHOE CKpEIIMBAHKUE U €r0 [IUTOTCHETHYEeCKasi OCHOBAY,
«3aKOH pacIICIUICHUs] W €ro IHUTON€HETHYECKas OCHOBa», «3aKOH YHUCTOTHI TameT»,
«Jlurubpunnoe ckpeuBanue», «lluronornueckue OCHOBBI AUTHOPHUIHOTO CKPEIIMBAHUS,
«Meios», «BzaumopeiicTBue auieIbHbIX TEHOBY, «I '€HeTHUeCKUe KapThl PAaCTEHUH, )KUBOTHBIX U
yenoBekay, «l'eHeTtuka mona», «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIJIEHHOTO C TOJIOMY,
«KapuoTtunsl denmoBeka W IKUBOTHBIX», «Buasl wu3MeHUMBOCTHY», «MonudukanonHas




U3MEHUYUBOCTHY», «HacnenoBanue pesyc-gakropa», «l'eHeTnka rpynmn KpoBu», «MyTallMoHHas
U3MEHYUBOCTDY.

O6opynoBanue: MoAenu-anminkanun «MoHorubpuaHoe ckpemuBanue», «HemnomaHoe
JTOMUHUpOBaHuey», «JluruOpumHoe ckpemuBanue», «llepekpéct XpoMocom», MHUKPOCKON H
Mukpormnpenapar «Jlpo3oduna» (Hopma, MyTanuu GOpMbI KPbUIbEB M OKPacKU Teja), repbdapuii
«I"0pOoX OCEBHOW».

JlabopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHast padota Ne 5. «V3yuenue pe3yabTaTOB MOHOTHOPHUIHOTO U JUTUOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKpPOIIPEIapaTaxy.

JlaboparopHast pabota Ne 6. «M3yueHne MoauuKanMOHHONW U3MEHUYNBOCTH, IIOCTPOCHHE
BapHAIIMOHHOTO PsAJia U BApUAIIMOHHOM KPUBOW.

JlaGoparopnast pabGora Ne7. «AHanu3 MyTauuidi y Apo30(uiIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTuyeckas padora Ne 2. «CocTaBiieHUE U aHATIU3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekunsi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenekiusi Kak Hayka W MPOLECC. 3apOKICHUE CENEKUUU U JoMecTukanus. Yuenue H.
. BaBuioBa 0 LEHTpax HPOUCXOXACHUS U MHOrooOpas3usi KyJbTypHbIX pacTeHuil. LleHTpsl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, NOPO/A, LITAMM.

CoBpeMeHHbIE METO/Ibl CeJIEKIIMU. MaccoBbli M MHAMBUAYAIbHBIA OTOOpPHI B CEIEKLUUU
pacteHuii U XuBOTHBIX. OlIeHKa 3KCcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — MHOPHIUHT.
Uucras nuaus. CKpelmBaHue YUCThIX JIMHUMN. ['eTepo3uc, unu rubpuanas cuna. HepojacrsenHoe
ckpemuBanue — ayTOpuaunr. OtnanéHHas TuOpuguzanus U e€ ycrnexu. VcKycCTBEHHBIN
MyTareHe3 M IOJyY€HUE MOJIUILUIONA0B. JlOCTHIKEHUs CeNEeKIUH PpAacTeHHM, MXUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHonorust kak oTpacib HPOU3BOACTBA. ['€HHass MH)KEHEpHs. OTambl CO3JAHUS
pexombunantHoit JIHK wu Ttpancrenneix opranusmoB. Kinerounas wumxenepusi. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHui. KiioHnpoBaHue BBICOKOIPOYKTUBHBIX
CENIbCKOXO3SMUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHEe U 3THdeckue npobiembl. MO —
FeHETUYECKU MOIU(DULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpanuu:

Hoptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabmuuel u cxemsl: kapTa «LIeHTpBl TPOMCXOXKAEHUS U MHOTrooOpaszus KyJIbTYPHBIX
pactenuit», «Ilopoapl noMalIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Paborer akamemuka M. @. UBanoBay, «llomummonaus», «OOBEKTHI
OouorexHonorun», «Kierounsle KylbTypbl U KJIOHUpOBaHUE», «KoHCTpyupoBaHuEe M IEepeHOC
TEHOB, XpPOMOCOM).

O6opy10BaHME: MYJISKU TIJIOJIOB M KOPHEIJIOJOB AMKUX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKoX035ICTBEHHbIE PACTEHUS.

JlaGopaTopHble U IpaKTHYeCKHE PAdOThI:

Okckypenst «OCHOBHbIE METOJbI U JIOCTHIKEHHS CEJIEKIIMM PacTeHUM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, J1a00PaTOPUIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoaronMoHHast OMOJIOTHS.

[Ipeanochiky BO3HUKHOBEHHUS SBOJIOLMOHHON TEOpPUHU. DBOJIOLMOHHAS Teopus U €€
MecTO B Orosoruu. BiusHue 3BOIOIIMOHHON TEOPUH HA pa3BUTHE OMOJIOTMU U APYTUX HAYK.

CBuzeTeabCTBa ABOJIONMU. IlaleoHTONOrHYEeCKHE: II0CIIEA0BATEILHOCTE ITOSIBIICHHS
BHJIOB B TAJICOHTOJIOTHYECKOM JIETOTTUCH, TTepexo iHbie popMbl. broreorpaduueckue: CXoACTBO U
paznuuue dayH u (GI0p MATEPUKOB U OCTPOBOB.



DOMOpHOIOrHYecKHe: CXOACTBA U pa3inuus 3MOPHOHOB pa3HbIX BUAOB IMO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbIE, pPYyAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX META0OJMYECKHUX MyTEeH Y BCEX OPraHU3MOB.

OpomtormonHas teopust Y. Jlapeuna. Ilpeanochliky BO3HUKHOBEHHS JapBUHU3MA.
JBwxymye Ccuiabl  A3BOMIOUMMA BUIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHUE NIPU
OTPaHUYEHHOCTHU PECYpCOB, HEONpenesiéHHas HW3MEHYMBOCTh, OOpb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBoonnn (CTO) u €€ 0oCHOBHBIE TOJIOKECHHUS.

MuxkposBontorus. [Tonynsius Kkak eIMHULIA BUIA U SBOJIIOLUU.

JIBmkyniue cuibl ((pakTopbl) SBOJIIOLMHM BHIOB B MpUpoae. MyTallMOHHBIA MPOLECC U
KOMOMHATUBHASI U3MEHYMBOCTD. [[OMyIAIIMOHHBIE BOTHBI U Apeii( reHoB. M3osust 1 MUrpanus.

EctectBennbiii oTO0p — Hampamisttonuii ¢aktop 3Bomonuu. POpMbI €CTECTBEHHOTO
otbopa.

[Ipucnoco0aeHHOCTh OPraHU3MOB KakK pe3yibTat 3Botouuu. [Ipumeps! npucnocoOieHuit
y Opranu3mMoB. ApoMop(hO3bI B UIHO0A AT TAIIHH.

Bun u BumooOpaszoBanue. Kputepuu Buma. OcHOBHBIE (OpMBI BHUI000pPA30BAHUSA:
reorpauueckoe, IK0JI0rH4ecKoe.

Maxkposomtornusi. @opMbl 3BoONIONUHN: uUIeTHYECKas, TUBEPreHTHAsl, KOHBEPIeHTHas,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HEeCTeIUMaaIu3uPOBAHHbBIX MIPEIKOB. [Iporpeccupyromas
CliIcuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdemoHcTpanum:

Hoptpetsr: K. Jlunne#, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K. M. bap,
9. I'ekkenb, @. Mrosep, A. H. CeBepuos.

Tabouiel 1 cxembl: «Pa3Butue oOpraHmdyeckoro Mupa Ha 3emie», «3apoJblllin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMbl OOppObI 32 CyIIECTBOBAHUEY,
«EctectBennbiii  oTOOp», «MHOTO0OOpa3nue CcopToB pacreHuit», «MHorooOpasue mOpoa
KUBOTHBIXY, «JTomynsum, «MyTarmonHas U3MEHUYUBOCTHY, «Apomopho3b»,
«nnoanantanun», «OO0mmas aereHepaius», «JIBwkymme cunbl sBoitonnn», «Kaprta-cxema
mapuipyta myrtemectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «IIpucnocobieHHOCTH
opranu3MoBy, «I'eorpaduueckoe BUI000pa3oBaHuE», « IKOJIOTHIECKOE BUI000pa30BaHUEY.

O6opyaoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKU, HA0OP TIJI0JI0B U
ceMsH, KosuteKiusi «IIpuMepsl 3aIUTHRIX MPUCIIOCOOJICHUH Y )KUBOTHBIX», MOeNb «OCHOBHBIC
HAIPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieb «CTpOSHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpadmueckass kapra mupa, KoyuieKnus «DOpMbI COXPAHHOCTH HCKOIACMBIX
JKUBOTHBIX W pacTeHHil», Mozaens anmuukanus «llepekpéct XxpomMocom», BIaKHBIE MpemapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue ATymkm», MUKporpenapar «Jlposodmimay (HOpMa,
MyTaluu (GOPMBI KPBUIHEB U OKPACKH Tela).

JlaGopaTopHble U paKkTHYeCKHEe PadoThI:

JlaboparopHas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlabopatopHas pabota Ne2. «Omnmcanwe TPHUCTOCOOJICHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHayuyHbIe NPEACTABICHUS O 3apOXKACHUM KU3HU. HayuHble rHIIoTe3b BOSHUKHOBEHUS
XKHU3HU Ha 3emuie: aOuoreHe3 W MaHCHepMus. XUMHUYECKas 3BONIONMA. AOHMOTCHHBIM CHUHTE3
OpPraHNYECKHUX BEUIECTB U3 HEOPTAHNMYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKICHIE XUMUUECKON
sBomtonnu. HauanbHele sTansl Ononornyeckoit asomtonuu. ['unoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE INPOTOKJIETKU. I[lepBble KIETKM M HX 3BOJIOLUA.
DopMUPOBAHUE OCHOBHBIX IPYIIl KUBBIX OPTraHU3MOB.



PazBuTue xxu3nu Ha 3emiie o 3pam u neproaam. Karapxeit. Apxeiickas 1 mpoTepo3oickas
spsl. [1aneo3olickas spa u e€ nepuoIpl: KeMOPUICKHUI, OpAOBUKCKUN, CUITYpUICKUN, T€BOHCKHIA,
KaMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iickas 3pa 1 €€ IepuoIbl: TPUACOBBIN, OPCKHM, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIMMara U IeoJIOTMYeCKUX IpolueccoB. OCHOBHbBIE ATalbl BOJIIOLMU
PacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMOp(o3bl y pacTeHH U )KUBOTHBIX. [losgBreHue, pacuBer
Y BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kaxk oTpakeHue 3BOoIHH. OCHOBHbBIE CUCTEMATUYECKUE
IpyIIIbl OPraHU3MOB.

DBoNIoIMsl  4YeroBeKa. AHTPONOJIOTHMS Kak Hayka. Pa3BuTue mnpeacraBieHuil o
IIPOUCXOXKIECHNUHN YesloBeKa. MeToibl u3ydeHus anTpororese3a. CxoAcTBa U pa3jinyusl 4eJI0BeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YeTTOBEKa.

JBwxymme cuibl (dakTopsl) aHTpomoreHneza. HacieacTBeHHass M3MEHYHBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUIN TPY/Ja, MBILUICHUE,
peub.

OcHOBHbBIE CTaJIMM W BETBU SBOJIOIMH YEJIOBEKA: aBCTPAJIONUTEKHU, UETOBEK yMEblid,
Yenosek mnpsmoxomsamuii, YemoBek HeaHnepranbekui, Yenosek pasymubld. Haxonku
MCKOMAeMbIX OCTATKOB, BpEeMsl CYIIECTBOBaHUS, 00JIACTh PACHpPOCTpaHEHUsl, 00bEM T'OJIOBHOTO
MO3ra, 00pa3 KU3HH, OPYIHUS.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: eBpoIeouHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (9KBaTOpUalbHAas), MOHTOJOMAHAs  (a3uWaTCKo-aMepUKaHCKas). YepTsl
MPUCTIOCOOTICHHOCTH MIPEICTAaBUTENICH YEIOBEYECKUX PAcC K YCIOBUSM CyIllecTBOBaHuUs. EqMHCTBO
yesoBevyeckux pac. Kputuka pacusma.

JdemoHcTpanum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabauiel u cxeMbl: «Bo3nukHoBeHne CoHEUHON cUCTeMbl», «Pa3BuTHE OpraHMYecKOro
mupa», «PacrurenpHas knetka», <« KuBoTHas kieTtka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl CUCTEMa OPraHUYECKOro MHpa», «CpaBHEHHME aHATOMUYECKUX 4YEPT CTPOEHUS
YyeJloBeKa U 4YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJIOIMUECKUX HaXOIO0K
IIPEIKOB COBPEMEHHOIO 4YeJOBeKa», «JlpeBHelmme moaw», «lpesHue mogm», «llepssie
COBpPEMEHHBIE J0N», «UenoBeuecke pachl».

Ob6opynoBanue: myspku  «IIpoucxoxaeHne dvenoBeka» (OIOCTBI  aBCTPANONHUTEKA,
MUTEKAaHTPOIa, HEaHJEepTalblla, KPOMAaHbOHIIA), CJIENKH WIM M300paKe€HHs] KaMEHHBIX OpyIui
NEepBOOBITHOTO YeloBeKa (KaMHHM-4OoNmepsl, pyOuia, ckpebia), TeoXpoHOJIOrHuecKkas Tabiaula,
KoJuTeK1us «DopMbl COXPaHHOCTH UCKOIMAEMBbIX )KMBOTHBIX U PACTECHHID.

JlabopaTopHble H IPaKTHYeCKHE PAdOThI:

[TpakTuueckas pabora Ne 1. «3ydyeHune nckomaeMplx OCTaTKOB PACTEHUN M KUBOTHBIX B
KOJUIEKLIASAX).

DKckypeust «9BOJIOLNS OPraHMYecKoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIH WM
KpaeBeuecKuil My3en).

Tema 3. Opranu3mbl U OKpPY:KaKIIAs cpeaa.

Dkojorusi Kak Hayka. 3ajadud W pas3fenbl dKOJIOrMH. MeTolbl 3KOJOTHYEeCKHX
MCCIJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0o0WTaHMS OpPraHU3MOB: BOJHAsl, HA3eMHO-BO3JYyIIHAs, IOYBEHHAs, BHYTPU
OpraHM3MEHHasl.

Oxonornueckue (axropel. Kmaccudukammsi skogornyeckux (GakTopoB: aOMOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleHCTBUE IKOJIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbGuotnyeckue  QaxkTOphl:  CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOIU3M.
[TpucnocoOeHns OpraHu3MoB K JeHCTBUIO aONOTHYECKHX (paKkTOPOB. bruojornueckue puTMel.



buotnueckne daxkTopbl. Buapl OMOTHYECKHMX  B3aWMOJICHCTBUN: KOHKYPEHIIUSA,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Kooneparus, MyTyaJn3M, KOMMEHCAIN3M
(KBapTUpPAHCTBO, HaXJeOHUYECTBO). AMEHCANIM3M, HEUTpaau3M. 3HaueHHe OHUOTHYECKHUX
B3aUMOJICHCTBUI JJIsl CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU Momyssiuu. OCHOBHBIE IIOKa3aTead MOMYJISLUU:
YUCJIEHHOCTh, IUIOTHOCTb, POXKJIa€MOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JuHamuka
YUCIIEHHOCTH TMOMYJISIIUY U €€ peryJsius.

JdemoHcTpaumnu:

[optpetsr: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabnuuer u cxembl: kapta «lIpupoansie 30Hb1 3eMiny», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguszmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJICHHOCTH MOIYJIALUN
uH}py30pun-Tyhenbkm», «llumenpie menmy.

JlabopaTopHble U NpaKTH4YecKne padoThbi:

JlaboparopHas pabora Ne 3. «Mopdonorudeckrne 0cCOOCHHOCTH PACTEHUN U3 PA3HBIX MECT
oOUTaHUN.

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

[Ipaktuueckas pad6ora Ne 2. «Iloacy€r mIO0THOCTU MOMYJISAIMI pa3HBIX BUOB PACTCHUID.

Tema 4. Coo01ecTBa M YKOJOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CTpykTypbl  OuolleHO3a:  BHIOBas,
IPOCTpaHCTBEHHas, Tpopuueckas (mumiesast). Buapl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonorndyeckue cuctembl (3xocuctembl). [loHsiTme 00 sKOcHMCTEeMe W OHOTEOIEHO3E.
@OyHKUMOHANIbHbIE KOMIIOHEHTbl 3JKOCHUCTEMbI: IPOAYLEHTbI, KOHCYMEHTBI, PEIyLECHTHI.
KpyroBopor BemecTB W TOTOK SHEPIUHM B dKocucTeme. Tpodudeckuwe (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u ceth. OCHOBHBIE IOKa3aTelIM 3SKOCHCTEMbI: Ouomacca,
OPOAYKIHUS. DKOJIOTMYECKHE MHPAaMHIbL: MPOAYKIUH, YHUCICHHOCTH, Omomaccel. CBoiicTBa
9KOCHCTEM: YCTOHYMBOCTb, CAMOPEryJisLus, pazsurue. Cykueccus.

[Ipupoanble SKOCUCTEMBI. DKOCHUCTEMBI O03€p U peK. ODKOCUCTEMAa XBOWHOTO WM
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE PKOCUCTEMBI. ATpO3KOCUCTEMBI. YpOo3kocucTeMsbl. bruonornueckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobpaszue kak (axtop ycroiunBoctu skocucteM. CoxpaHeHne OMOJIOTHIECKOTO
pa3HooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiisl, coctaB U CTpykTypa Ouocdepsl.
XKusoe BemectBo U ero ¢QyHkuuu. OcoOeHHOCTH OHOc(hepbl Kak TII00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BelecTB M OMOT€OXMMHMUYECKHE IMKIJIBI 3JIEMEHTOB (YIJIepoja, a3oTa).
3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Ouochepe 3emiu. AHTponoreHHbie u3MeHeHus B ouocdepe. [ modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE MPUPOIBI U yesoBeyecTBa. CoxpaHeHne OnopazHooOpa3us Kak OCHOBA
ycroitunBocti 6nocdepsl. OcHOBa PaMOHAIBLHOTO YIIPABICHHS MTPUPOTHBIMU PECYpPCaMU B UX
ucnosnb3oBaHue. JloCTHKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

Ioprpetsl: A. /Ix. Tencin, B. H. Cykaués, B. 1. Bepnaackuii.

Tabauiet u cxembl: «Ilumessie nenny», «bruoreHos: cocras u cTpykrypay», «lIpupoansie
coobmiectBay, «llemn mnuranusy, «OKosormyeckas mnupamuga», «buocdhepa u yenoBek»,
«DKocucTeMa MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOIO Jiecay, «broreno3 Bogoémay,
«ArporeHo3», «lIpuMepHble aHTPONOTeHHBIE BO3ACUCTBUS Ha NpPUPOAY», «Baxuelmme
WCTOYHUKH 3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOI», «lloyBa — BaykHeWIIas COCTABISIONIAS
ouocheprr», «Dakropel jgerpagauuu  nous», «llapHukoBbli  ApdexT», «DakTophl
PaaMOaKTUBHOTO 3arps3HeHus ouochepsn», «O0mas ctpykrypa ounocdeps», «Pacnpoctpanenue




XKu3HH B Onochepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yriepoma B Ouocheper,
«KpyroBopot azorta B pUpoOIE».

O6opyoBaHue: MOAEIb-aNIINKALIHS «Tunnuneie OHOLIEHO3BD», repbapuii
«PacturenpHbpie  cooOmiecTBa», Kowieknuu — «buomeHo3», «Bpemurenw — BaKHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TrepOapuu U KOJUIGKIMM pPACTeHUH U  IKUBOTHBIX,
IIPUHAUIeKALME K Pa3HbIM 3KOJIOTMYECKUM IpyIIaM ogHoro Bujaa, Kpacnas kaura Poccuiickoit
®Denepalyu, U300paKEHUS OXPaHIEMbIX BUJIOB PACTCHHUM U dKUBOTHBIX.

3. INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOT'PAMMBI 110
BNOJIOI'MU HA BA3OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

Cormacao ®I'OC COO, ycraHaBIUBalOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4JarIUMHUCS TIPOrPpaMM CPETHETO 00IIero 00pa3oBaHus: THYHOCTHBIM, METAIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbHI

B crpykType NHMYHOCTHBIX PE3YyJbTATOB OCBOCHHUS IpeaMera «buojorus» BbIAEIEHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOYyYarOIIMMUCA  POCCUHUCKONW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CAMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEIEICHUIO,
HAJIMYUE MOTHBAIMM K OOy4YeHHUIO0 OWOJIOTHH, LeJCHANpaBICHHOE pa3BUTHE BHYTPEHHUX
yOEXKAEHUHM JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TpaJULUN pa3BUTHUS
OMOJOTUYECKOr0 3HAHUS, TOTOBHOCTD M CIOCOOHOCTh 00YYaIOIIMXCSl PyKOBOJCTBOBATHCS B CBOEH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAaMH, NPUCYHIUMHU CUCTCME 6I/IOJIOFI/I‘-ICCKOFO
o0pa3oBaHusl, HAINYME IKOJIOTUYECKOTO MPAaBOCO3HAHMS, CIOCOOHOCTH CTaBUTH IIEJIU U CTPOUTH
JKU3HCHHBIC I1JIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeameTa «bHoNorus» MOCTUTAIOTCS B €AMHCTBE
yq€6HOI\/JI W BOCIUTATEIbHOMN ACATCIIBHOCTH B COOTBCTCTBUU C TPaJAUIIMOHHBIMU pOCCHfICKHMH
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMU W HOPMaMHU IOBEIEHHMS M CHOCOOCTBYIOT IpolieccaM CaMONO3HAHMUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHs, PA3BUTHUSI BHYTPEHHEH IMO3MIMHM JIUYHOCTH, MATPUOTHU3MA,
YBaXKEHHSI K 3aKOHY WM IPABONOPAAKY, YEJIOBEKY TpyJa U CTaplIeMy IIOKOJIEHHIO, B3aHMHOI'O
YBOXEHHS, OEpPEe)KHOTO  OTHOIIEHHUS K  KyJIbTYpHOMY  HAacCleIWi0 H  TPAAUIUIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOLIEH cpee.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS yUeOHOTO mpeameTa « buonorus» JoMmKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEN JIMYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTAIIN, TO3UTUBHBIX BHYTPEHHUX yOCKICHUH,
COOTBETCTBYIOIIMX  TPAIAUIMOHHBIM LEHHOCTSM POCCHUHCKOTO OOIIEeCTBa, pacUIMpeHue
JKAU3HEHHOT'O OIbITa U OMbITA ACSITEIBHOCTH B MPOLIECCE pealu3allid OCHOBHBIX HAMpPAaBIICHUN
BOCIIUTATEIILHOM JACATCIIBHOCTH, B TOM YHCJIC B HaCTU:

1) rpa:kIaHCKOro BOCIUTAHUSI:

COPMUPOBAHHOCTh TPAXKAAHCKOH MO3HMIUH OOY4YalOIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO 00IIeCTBa;

OCO3HAaHHE CBOMX KOHCTHTYLMOHHBIX TpaB W O0OS3aHHOCTEH, yBa)XCHHE 3aKOHA U
NPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH JESATEIBHOCTH MPH CO3IaHUN Y4EOHBIX ITPOCKTOB,
pelIeHUH yueOHBIX U MO3HABATEIBHBIX 3a/1a4, BHITIOJIHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMPEIETSATh COOCTBEHHYIO IO3HMIHUIO MO OTHOLICHUIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBSCHSITH €€;



YMEHHE YYMUTBIBATb B CBOMX JICHCTBHAX HEOOXOAMMOCTb  KOHCTPYKTUBHOI'O
B3aUMOJICHCTBUSA JIOJIEH ¢ pa3HbIMU YOSKICHUAMH, KYJIbTYPHBIMU IICHHOCTSIMU U COLMAJIbHBIM
IIOJIOXKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOTO BBINIOJHEHUSI YYEOHBIX,
[IO3HABATEIIBHBIX M HCCIIENOBATEIbCKUX 3aJay, YBaXUTEIBHOIO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYKJACHUH CIIOPHBIX BOIIPOCOB OMOIIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPasKIAHCKOW MIACHTHYHOCTHU, MATPUOTHU3MA, YBAKEHUS
K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHON, ropAaocTu 3a CBOW Kpaid, CBOIO
Ponuny, CBOM S3BIK U KyJIBTYpPY, IIPOILIOE U HACTOSAIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOAHOMY HACICAMI0 U MaMATHUKAM MPUPOABL,
JOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUX, TPYIE;

CIIOCOOHOCTh OILIGHHMBATh BKJAJ POCCUHUCKMX YUEHBIX B CTAHOBJICHHE U pa3BUTHE
Ouosornu, MOHUMAaHUs 3HAUYCHHsI OMOJIOTHH B TIO3HAHUH 3aKOHOB IPUPOJIBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujeitHast yoex1€HHOCTb, TOTOBHOCTb K CITY>KE€HUIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyns0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAHME AYXOBHBIX ICHHOCTEN POCCUIICKOT0O HAPO/Ia;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTH OIICHHWBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYIyIIETro;

OTBETCTBEHHOE OTHOIIECHHWE K CBOMM POJUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHUS IEHHOCTEH CEeMEWHOMN KH3HU B COOTBETCTBUU C TPAAMIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOYasl SCTETUKY ObITa, HAYyYHOIO U TEXHUYECKOTrO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIEHHUI;

ITOHMMAaHHUE YMOLIMOHAJIBHOTO BO3ACUCTBUS JKUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@)KEHHIO B Pa3HbIX BUJAaX HCKYCCTBa, CTPEMJICHUE MPOSBISTH
Ka4yecTBa TBOPUECKOW JTMYHOCTH;

5) pu3nueckoro  BocnuTaHWs, (OPMHPOBAHHS  KYJIBTYPHI  3/I0POBbSI W
IMOLMOHAJIBLHOIO 0/1aronoJIy4yus:

MOHMMAaHME U peau3alus 3J0pOBOT0 1 6e30MacHOro oopasa KU3HU (340pOBOE MUTAHHE,
coOI0IeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COAJIaHCUPOBAHHBIM PEKUM 3aHATHH U OTHbIXa,
perynspHas (u3MuUecKas aKTUBHOCTH), OEpPEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHWE LEHHOCTH MpPaBUJI HHIUBUAYATBHOIO U KOJUIEKTUBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IOCIEICTBUI M HENPHUATHUS BPEAHBIX NMPUBBIUEK (YNOTPEOICHHS aIKOTroIs,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIUTAHUS

TOTOBHOCTB K TPYy, OCO3HaHUE [IEHHOCTH MacTepCTBa, TPYIOI00NE;

TOTOBHOCTb K aKTUBHOH JESATEILHOCTH TEXHOJIOTUUECKOH M COIIMATbHON HAIIPABICHHOCTH,
CHOCOOHOCTD HHUIIUHUPOBATH, IJIIAHUPOBATE U CAMOCTOATCIIBHO BBIITOJIHATD TaKYHO JCATCIbHOCTD,



WHTEpeC K pa3inyHbIM cepam mpodeccHoHaNbHON AEATeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BBIOOp OyayIIeil mpodeccun U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbL;

TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHUIO0 U CaMOOOPA30BAHMIO Ha MPOTSDKEHUH BCEH
KU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHUS

9KOJIOTMUYECKH 11eJIecO00pa3Hoe OTHOIICHKE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CYILECTBOBAHMS;

MOBBILICHUE YPOBHS AIKOJIOTUYECKOM KYJIbTYPBI: MPUOOPETEHUE OMNbITAa TIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCIEACTBUM I OKPYKAKOLIEH CPEbI;

OCO3HaHUe T1100aTbHOr0 XapaKkTepa dKOJIOTHUYEeCKUX MPo0sieM U MyTel X pelIeHus;

CIOCOOHOCTH MCIOJIL30BATh MPUOOPETaeMbIC TIPU U3YyUYSCHUN OMOJIOTHH 3HAHUS U YMEHUS
IpU peIIeHUU MNPOOJEM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJIONONIB30BAHUEM (COONIOICHNE
MPaBWJI TOBEACHUSA B IMPUPOJEC, HAIIPABICHHBIX HAa COXPAHEHUE PABHOBECHUSA B 3KOCUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephI);

AKTMBHOE HENPUATUE NEHCTBUM, MPUHOCAIIMX BPEH OKPYKAIOLIECH MPUPOAHON Cpele,
yYMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIC SKOJIOTMUYECKUE IMOCIEIACTBUS MPEeINPUHUMAEMBbIX
JIEMCTBUM U NPENOTBPAILATh UX;

HaJu4yhe PA3BUTOIO SKOJOTMYECKOI'O MBILUICHUS, HKOJIOTMYECKON KyJIbTYphl, OIbITa
JIEATEIIbHOCTH  JKOJOTMYECKOM  HAINpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCA HWMH B
MO3HABATEJIbHOW, KOMMYHMKATHBHOW M COLMAJIbHOM IPAaKTUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU JIESITETBHOCTH AKOJOTMYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHUS:

C(OPMHPOBAHHOCTE MHMPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKM UM OOLIECTBEHHOW NPAKTUKH, OCHOBAaHHOI'O Ha JAMalore KyJbTyp,
CIIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpPILLIECHCTBOBAHUE SI3bIKOBOM M UUTATEIBCKON KYJIbTYpPbI KaK CPEJICTBA B3aUMOACHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHe creuupuKu OMOJIOrMH Kak HayKH, OCO3HaHUS €€ poiu B (OPMHUPOBAHUU
PALMOHATILHOTO HAYYHOT'O MBIIUIEHMSI, CO3/IaHNUHU 1IEJIOCTHOTO MPEACTABIEHUS 00 OKPY KaIOLIEM
MHUpe KaKk O €JMHCTBE NpPUPOJbI, YeJIOBeKa M 0OllecTBa, B IO3HAHUU HPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHnu NpoodIeM COXpaHEHUs: IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUIsl COBPEMEHHOIN LMBUIM3ALUU: O00ecTIedeHus
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEIOBEUECTBA, TIOMCKA IyTeH BbIX0Ja U3 II100aIbHBIX
HKOJIOTMUYECKUX NPOo0sieM U o0ecrieueHus nepexoaa K yCTOMUMBOMY Pa3BUTHIO, PAllMOHAILHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYpPCcOB M (HOPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUN OMOJOTMYECKUX 3HAHUM B LENSIX MOBBIIIEHUS O0IIeH
KYJIbTYpBl, €CTECTBEHHO-HAyYHOM TIpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PyHKIMOHAIbHOM
rpaMOTHOCTH oOyuaromuxcs, GopMUPYEMOI pU N3y4E€HUU OMOJIOTHH;

MIOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TMOJydyaeMble 3HaHUS s aHadu3a M OOBSCHEHUS SIBJICHUU
OKpY’KaIOIIeT0 MHUpa M NPOMCXOJAIIMX B HEM H3MEHEHMH, yMEHUE JenaTb OOOCHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4yHbIX (DAaKTOB M MMEIOIIMXCS JAaHHBIX C IEJbI0 MOJy4YeHus
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA [UIsl pElIeHUus
po0JeM B peaibHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHHE LEHHOCTU HAYYHOW JEeSTeNIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH MPOEKTHYIO U
MCCJIEI0BATEILCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HEIMpPEphIBHOMY OOpa3oBaHHIO M CamM0o00pa3oBaHUIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAHMM MO OHOJIOTMH B COOTBETCTBHM C YKM3HEHHBIMU
MOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yibTaThl OCBOCHHsI yueOHOro npeamera «buomorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOJ0B MO3HAHMS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHs,
SBJICHUE, TPOIECC, CHUCTEMa, HAyuyHbIM (akT, MPUHIMIM, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeOBaHKNEe, HAOIIOEHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTHX), YHUBEpCaIbHbIC
yueOHbIe JeicTBUS (TMO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYJISTUBHBIE), 00ECIEUNBAIOIINE
dopmupoBaHre (HyHKIIMOHATBHOW I'PAaMOTHOCTH M COLMAIBHOW KOMIIETEHIUH OOYYaroIluXcs,
CIIOCOOHOCTh o0y4aromuxcs HCII0JIb30BaTh OCBOCHHbIE MEXIUCUUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHbIE y4yeOHbIE JACHCTBHS B IO3HABATEIBHON U
COLIMAJIbHON MPAKTHKE.

MertamnpeaMeTHbIe pe3ysIbTaThl OCBOSGHHUSI MPOrpaMMbl CPEeJHEro o0Imero odpa3zoBaHuUs
JIOJIKHBI OTpa)XaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU 1€HCTBUAMM:

1) 6a30BbIe JOrHYeCKHE TeHCTBHUS:

CaMOCTOSITENILHO (DOPMYITHPOBATh M AKTyaIM3UPOBATH MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIB30BATh HpI/I OCBOCHHNU 3HaHHﬁ HpI/IéMI)I JIOTUYCCKOT'O MBIIIIJICHUS (aHaJII/I3a,
CHUHTE3a, CpaBHECHMS, KiacCU(pUKAIMU, OOOOIICHMS), PAaCKpbIBaTh CMBICT OHOJOTHYECKHX
HOHITUN (BBLIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU NOHITUSIMHU);

OMPENEATh IEIH JCATEIBHOCTH, 3aJlaBas IapaMeTpbl U KPUTEPHH HX TOCTHIKCHHS,
COOTHOCUTH p€3y.]IbTaTI>I JACATCIIbPHOCTHU C IIOCTAaBJICHHBIMU LICIISAMMU,

HCIIOIb30BaTh OMOJOTUYECKUE TMOHATHS JUIsl OOBICHEHHS (DaKTOB W SIBICHHH KHUBOM
HPUPOIBI,

CTPOUTH JIOTMYECKHE pacCyXIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, MO AHAJIOTHH),
BBISABJISATH 3aKOHOMCpHOCTI/I 158 HpOTI/IBOpe‘-II/ISI B paCCManI/IBaeMI)IX SIBJICHUAX, q)OpMy.]'II/IpOBaTI:
BBIBOJIBI M 3aKJTFOUCHUS;

HpI/IMeHSITI) CXEMHO-MOJICIIBHBIC cpencma JJIA HpC]ICTaBJ'ICHI/Iﬂ CYHIGCTBGHHBIX CBHSGﬁ 158
OTHONICHUH B U3y4aeMbIX OMOIIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUYHIl pPa3HOrO poja,
BBISIBJICHHBIX B pa3J'II/I'-IHI)IX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh IJIaH PEHICHUS TPOOIEMBI C YIETOM aHaIN3a UMEIOIINXCS MaTepUATbHBIX
1 HEMaATEPHUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENSM,
OIICHHUBATH pI/ICKI/I HOCJ'ICI[CTBI/Iﬁ JCATCIIBHOCTH,

KOOPJIUHUPOBATh W BBINONHATH pPabOTy B YCIOBHSIX pEANTbHOTO, BUPTYaJIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIENOBATEIbCKIE TeHCTBHA:

BJIQJIETh HABBIKAMH YY€OHO-UCCIIEIOBATEILCKON U TTPOCKTHOM JIEATETLHOCTH, HaBBIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBI0O M TOTOBHOCTHIO K CAMOCTOSITEIEHOMY TOMCKY METO/IOB
pENIeHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMIHBIX METOIOB TTO3HAHNS,

WCIIONBb30BaTh Pa3jMYHbIE BUIBl JEATEIBHOCTH IO MOJYYEHHMIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPeoOpa3oBaHUI0 M MPUMEHEHHIO B YUEOHBIX CHUTYyaIlUsAX, B TOM YHCIIC MPHU
CO3aHUH YYE€OHBIX U COI[HAIBHBIX TPOEKTOB;

(hopMHUpPOBATh HAYYHBIN THI MBIIIJICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMHU
MOHATUSMU U METOJAMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a7a4ll B 0Opa30BATEIbHON NEATEILHOCTH H
JKU3HEHHBIX CUTYyalUsX;



BBISIBJSITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3W WM aKTyaJIM3UPOBATh 3a/lady, BBIABHIATh
TUIIOTE3Yy €€ PEIICHUS, HAXOAUTh ApIYMEHTBI Ul JOKA3aTeJIbCTBA CBOUX YTBEPKICHUMN, 3a/1aBaTh
napaMeTpbl U KPUTEPHUU PEIICHHS;

AHAJIM3UPOBATL TIIOJYUCHHBIC B XOHC€ PCHICHUA 3aJadud pe3yJibTaTbl, KPUTUYCCKU
OLICHUBATh UX JOCTOBEPHOCTD, IPOrHO3MPOBATH H3MEHEHUE B HOBBIX YCIIOBUSIX;

AaBaTb OLCHKY HOBBIM CUTYyallUAM, OLICHHUBATDH HpHO6peTéHHLIﬁ OIIBIT,

OCYIIECTBIIATH IIE€JICHANPABICHHBIA MOUCK TEPEHOCA CPEICTB M CIIOCOOOB JCHCTBUS B
po(heCcCHOHATTLHYIO CPEeay;

yMETh TEPEHOCHUTh 3HAHWS B [O3HABATCIbHYID M  IMPAKTHYECKYIO  00JIacTH
KUBHCACATCIIBHOCTH,

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeil;

BbIJIBUT'aTb HOBBLIC HJCH, NPCJiaraTb OPUIMHAJIBHBIC NOAXOAblI M PCHICHHA, CTABUTH
npoOJIeMbl ¥ 3a71a4H, JOMYCKAIOIIHE aTbTePHATHBHBIC PEIICHHSI.

3) padora ¢ unopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(OpMaIyu (TekcTe yueOHOro mocolwus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJIOTHYECKUX CIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETE), aHAIM3UPOBAaTh WH(GOPMAIMIO PA3TUYHBIX BUAOB H (GOpPM
NPE/CTaBICHUS, KPUTUYECCKH OLICHUBATh €€ IOCTOBEPHOCTh M HEIPOTHUBOPEYHBOCTD;

(dbopMyIHpOBaTh 3ampOChl M TPUMEHSTH pPa3IMYHBIE METOIBI MPH TOUCKE W OTOOpe
Ouosornyeckoi nHMGopMaIK, HeOOXOIUMOM JIJIsl BHITIOJTHEHUST yUeOHBIX 3a/1a4;

npUOOpETaTh OMBIT MCIOIB30BaHUS WH(GOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHBHOTO UCIIOJIB30BAHUS PA3JIUNYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHUMAIbHYIO (OpMY MPEIACTABICHHUS OHOIOTHYECKON
uH(popMaluu (cxembl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYToe);

HCIIOJIb30BAaTh HAyUYHBIM $3BIK B KAuyeCTBE CpPEJICTBAa IpU padboTe Cc OMOJOrHYECcKOM
uHpOpMaLUEH: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe M MAaTEeMAaTUYCCKHE 3HAKH M CHUMBOIIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpYy, HCIOJNb30BaTh M MNpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIQJIETh HAaBBIKAMH pPACIIO3HABAHWS W 3alIUThl WHGOpMANuW, HWHOOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJ1ajieHHe YHUBEPCAILHLIMA KOMMYHHKATHBHLIMH J€iICTBHSIMHU

1) o6uenne:

OCYHICCTBIIAT KOMMYHUKAIINHU BO BCCX C(i)ean KN3HH, aKTUBHO Y4aCTBOBATbh B JHUAJIOTC
WM JICKYCCUH TI0 CYIIECTBY OOCYXIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIMPOCHI, BHICKA3BIBAThH
CYXKIACHUSA OTHOCUTCIIbHO BBIIIOJHCHUSA HpennaraeMoﬁ 3aaa4yi, YUYUTbIBATb MHTCPEChbI H
COTJIACOBAHHOCTD MO3UIIUMI JPYTHX YYaCTHUKOB JUAIOra MK JUCKYCCHH);

pacrosHaBaTh HeBepOalbHBIE CPEACTBA OOIIECHMS, MOHWUMATH 3HAYEHHE COLUAIBHBIX
3HAKOB, MPEINOCHIIOK BOSHUKHOBEHHS KOH(QIMKTHBIX CUTYAIlMi, YMETh CMATYaTh KOH(IMKTHI 1
BECTH [IEPETOBOPEL;

BJIAJIETh PA3JIMYHBIMH CIIOCOOAMH OOILIEHUS W B3aUMOJICHCTBHS, IOHMMATh HAMEPEHHS
JIPYTHUX JIOAEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(OpMyIIMPOBATH CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHUS C HCIIOIL30BAHUEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAs 1eSITeJIbHOCTh:

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W MHAMBHIyalIbHOM pabOThl pH
peleHny OMOIOTHYEeCKOi MpoOiieMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEMCTBYS IPU peLIeHUH y4eOHOM 3a/1auH;

BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ACUCTBUI ¢ Y4ETOM OOLIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 WieHa KOJUIEKTUBA,;



IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPAMHHUPOBATH
JIEHUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEAEIIATh POJIA ¢ Y4ETOM MHEHUM
YYaCTHHUKOB, 00CYKJ1aTh Pe3yJIbTaTbl COBMECTHOU PabOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/Ia U KAXKIOTO YYaCTHUKA KOMAH/bl B OOIINNA pe3yabTaT
10 Pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh HMJIEU C MO3ULMHM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh ITO3UTHUBHOE CTPATEIMYECKOE IIOBEICHHE B pPAa3JIMYHBIX CUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOPAXKEHHE, ObITh MHUIIMATUBHBIM.

Ogy1ajeHne YHHBEPCAJIbLHBIMHU PeryJsiTHBHBIMH 1eCTBUAMM:

1) camoopranmu3anms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJS BBIABICHHUA IPOOJEeM M MX pELIeHUus B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMbICIIOBbIE YCTAHOBKH B CBOMX
JEHCTBUSIX M IOCTYIIKaxX IO OTHOLICHWIO K >KMBOM IIPUPOJIE, CBOEMY 310POBBIO U 30POBBIO
OKPYXKarOUIHX;

CaMOCTOSITENTFHO OCYIIECTBIISATh IMO3HABATEIBHYIO JEATEIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIMPOBAaTH COOCTBEHHBIE 33Ja4M B 00pa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJIHO COCTABJISATh IUIAH PELICHUS TPOOJIEMBbI C YIETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKH1 y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U IIPOSIBICHUIO IIUPOKOH SPYIUIIMH B Pa3HBIX 00JIACTSIX
3HaHUM, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBLIM CHUTyallMsIM, BHOCHUTH KOPPCKTUBBEI B ACATCIBHOCTb, OLCHHWBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaA€Th HaBbBIKaMU MMO3HABaTEIILHOM pe(bﬂeKCI/H/I KaK OCO3HaHHUA COBCPUIACMBIX HeﬁCTBHﬁ
Y MBICTUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUIA, HCIIOIB30BATh MPUEMBI pediekcHu
JUISL OLIEHKU CUTYalluH, BHIOOpAa BEPHOTO PEIICHMUS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATH PELICHHS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAJIU3€E PE3YIbTaTOB ACSITEIBHOCTH;

3) npuHsATHE CeOSI M IPYTHX:

IIPUHUMATD ce0s, TOHUMast CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IIPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;
MIPU3HABATH CBOE MPaABO U MPABO JPYTUX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOT0 YEJIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbTaThl ocBoeHUs nporpammbl COO 1o 61onoruu Ha 6a30BOM YpPOBHE
BKJIIOYAIOT crieruduueckue s yaeOHoro npeamera «buonorusy HayyHble 3HAHUS, YMEHUS U
CrocoObl JEMCTBUII MO OCBOGHMIO, HHTEpPIpPETalMd M MpeoOpa3oBaHUI0 3HAHUN, BUIBI
NeSITeIbHOCTH TI0 MOJyYEeHHIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHWH B PAa3IUYHBIX Y4EOHBIX
CUTYalUAX, a TAK)KE B peabHbIX )KU3HEHHBIX CUTYaIUsIX, CB3aHHbIX ¢ Ouosorueil. B mporpamme
IpeMETHBIEC Pe3yJIbTaThl PEACTABICHBI 110 roJJaM 00y4eHUsl.



[IpeameTHpie  pe3ynbTaThl  OCBOCHHS  ydeOHOro nmpeamera «buomorus» ¢ 10
KJlacce I0JKHBI OTpaXarh:

Cc(OPMHUPOBAHHOCTh 3HAHUH O MeCTE M POJM OMOJOTMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (h)OPMHUPOBAHMH COBPEMEHHOHM €CTECTBEHHO-HAYYHOH KapTHHBI MUpPA H
HaY4YHOI'O MHUPOBO33PEHUS, O BKJIA/le POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa [T PELICHUS KU3HEHHBIX 33/1a4;

YMEHHE PACKPBIBATh COJIEpKaHHE OMOJOrMUECKUX TEPMUHOB U IOHATHUI: )KU3Hb, KIIETKa,
opraamu3M, MeTabom3M (0OMEeH BEIIECTB U MPEBPAIICHUE SHEPTHH ), TOMEOCTa3 (CaMOPETYIISIIHS ),
YpPOBHEBas  OpraHu3alUsl  JKUBBIX  CHUCTEM, CaMOBOCHpPOM3BEACHUE  (PENpoiyKILHs),
HaCJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PAa3BUTHUE;

yMEHHE H3JlaraTh OMOJIOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAas, MyTal[MOHHas,
LEHTpaJbHasl J0rMa MOJEKyJsipHOH Ouonorun), 3akoHsl (I'. Mennens, T.Moprana, H.
W. BaBuiosa) 1 yueHus (0 LIEHTPax MHOT000Opa3us U MPOUCXOXKIEHHSI KyJIbTYpHBIX pacTeHui H.
W. BaBuiosa), onpenensTh TpaHULbl UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHHE BJIAJEeTh METOJaMHU HAayyHOI'O IO3HAHUS B OMOJIOTMM: HAOJIIOJICHUE U OIMCaHUE
KHUBBIX CHCTEM, TIPOLIECCOB W SBJICHUH, OpraHu3alys ¥ TPOBEICHHE OHWOIOTHIECKOTO
9KCHEPUMEHTA, BBIIBUKEHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIy HCCIelyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHME IOJIyYEHHBIX DPE3YyJbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX IOHATHH,
TEOPHi U 3aKOHOB, YMEHHE JeJIaTh BbIBO/IbI HA OCHOBAHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBLACIATh CYLIECTBEHHbIE NPU3HAKK BUPYCOB, KJIETOK IPOKAPUOT U JYKapHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH IPOLIECCOB: 0OMEHa BEIIECTB U
IIPEBpALEHMs] PHEPIHUM B KIIETKE, (POTOCHHTE3a, IMJIACTUYECKOIO0 M IHEPreTUYECKOro oOMeHa,
XEMOCHHTEe3a, MUTO03a, MeH03a, OIIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAIBHOTO Pa3BUTHS
opranusma (OHTOTEHE3);

yYMEHUE NMPUMEHATh MOJIy4YeHHbIE 3HAHUS JIIs1 OOBSICHEHUSI OMOJIOTHYECKUX MPOLIECCOB U
SBJICHUH, /111 IPUHATUS IPAKTUUYECKUX PELIECHUI B OBCEJHEBHOM KU3HHU C LENIbIO O0eCTIeueHus
0€30IIaCHOCTH CBOETO 3[0POBbsl M 3J0POBbS OKPYXKAIOIIUX JrOJAEH, COOJIOAEHUS HOPM
rPaMOTHOTO TIOBEJCHHUS B OKpYXalolled NpupogHON cpene, MOHMMAaHHWE HEOOXOIUMOCTH
UCIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OHONOTMH M OMOTEXHOJIOTHH NIl palMoHaIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh »JIEMEHTApHble TE€HETHYEeCKHE 3aJaud Ha MOHO- U JAMTHOpHIHOE
CKpeIlMBaHME, CLEIUIEHHOE HAcJeJ0BaHUE, COCTABIATh CXEMbl MOHOTHUOPUIHOTO CKPEIMBaHUs
JUIS TIpE/ICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JA0OPAaTOPHbIE U MpaKTUYecKue paboThl, cOOJII0IaTh MpaBuiIa MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYyI0OBaHUEM;

YMEHHE KPUTHYECKH OLEHUBATh M HHTEPIPETHPOBATh HMH(OpMaLNIO OHOJIOTHYECKOTO
COJIepKaHUs, BKIIIOYAIOLIYIO0 IICEBIOHAYYHbIE 3HAHMS W3 PA3IMYHBIX HMCTOYHHMKOB (CpeACTBa
MaccoBOM MH(pOpMalMK, Hay4YHO-TIOMYJIIPHbIE MaTE€pHUasIbl), STUUECKUE ACIIEKTHl COBPEMEHHBIX
UCCIIEIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE co37aBaTb COOCTBEHHbIE IHMCHbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as
Ouonornyeckyro HHQPOPMALMIO M3 HECKOJIbKMX HCTOYHMKOB, TIPAaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN anmapaT OUOJIOTHH.

[IpenmeTrHble  pe3ynbTaThl OCBOGHMsSI ydyeOHoro mpeamera «buonorus» ¢ 11
KJlacce JI0JKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE€ U POJIM OUOJIOTMH B CHUCTEME HAyYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MUpPA U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/IEPKaHNE OUOIOrMYECKUX TEPMUHOB U TIOHATUIN: BUJI, TOMYJISIHS,
reHO(OH[, HBOJIOLMS, JBIXKYIIME CUIbl ((DAaKTOphI) HSBOMIONMH, IPHUCIIOCOOIEHHOCTD



OpPraHu3MOB, BHUA000pa30BaHME, OSKOJIOTMYECKHE (DAKTOPBI, HKOCUCTEMA, HPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHThI, LIENH MUTaHHus, SKOJIOrHYecKas nupaMua, ouoreoueHos, ouocgepa;

yMEHUE u3jaraTb OuojorHdecKkue Teopuu (3BoironuoHHass Tteopus Y. JlapBuHa,
CUHTETHUYECKas TEOpHUs SBOJIIOLIMM), 3aKOHBl M 3aKOHOMEPHOCTH (3apozbliieBoro cxojacrtsa K.
M. bapa, yepenoBanus TJIaBHBIX HampaBieHu U nyTed sBosonuu A. H. CeBepiioBa, yueHus: o
o6uocdepe B. U. Bepnaackoro), onpeaensTh rpaHUIbI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BJIaJEeTh METOJaMHU HAayyHOI'O IO3HAHUS B OMOJIOTMM: HAOJIIOJICHUE U OIMCaHUE
KUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alys ¢ TMPOBEICHHE OHWOJIOTHYIECKOTO
9KCHEPUMEHTa, BBIIBUKEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXIy HCCIeyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TOIYYCHHBIX PE3yJbTaTOB, HCIOJIH30BAHHBIX HAYYHBIX IOHATHUH,
TEOPH U 3aKOHOB, YMEHHE J€JIaTh BIBO/bI HA OCHOBAHUM IOJYUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIACTATH CYIIECTBEHHBIE IPU3HAKH CTPOCHUSI OMOIOTHYECKUX OOBEKTOB: BUJIOB,
HOMYJIAUUI, NPOAYLEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHOr€OLEHO30B U 3KOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOrO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, AEHCTBHS 3KOJIOIMYECKHX (PaKTOpOB Ha
OpraHU3MBbl, IEPEHOCA BEUIECTB U IIOTOKA 3HEPTUU B DKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUN B
9KOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OMOr€OXMMHUYECKUX LUKIOB B
ounochepe;

yYMEHHUE NMPUMEHATh MOJIy4YeHHbIE 3HAHUS 111 OOBSICHEHUSI OMOJIOTHYECKUX MPOLIECCOB U
SBJICHUH, /111 IPUHATUS IPAKTUUECKUX PELIECHUI B OBCEHEBHOM KU3HHU C LENIbIO OOeCTieueHus
0€30IIaCHOCTH CBOETO 3[0POBbsl M 3J0POBbS OKPYXKAIOIIUX JrOJAEH, COOIIOAEHUS HOPM
IPaMOTHOTO TIOBEJICHUSI B OKpYJKAaroIIeld NPUPOAHON cpene, MOHMMaHUE HEOOXOJUMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouosiorun 1St paLKOHAIBLHOTO
IPUPO/IONOIB30BAHUS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOrMYecKHe 3a/auyM, COCTaBIATh CXEMbl IepeHoca
BEIIIECTB 1 SHEPTUH B IKOCHCTeMax (I[eNy MUTAHUS );

YMEHHUE BBINOIHATE JaOOpAaTOPHbIE U MPAKTUYECKHE pabOThl, cOOMI0aTh MpaBUia IpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHUE KPUTHUYECKH OIIEHHMBAaTh M HHTEPIPETHPOBAaTh MH(OpMAIMIO OMOJIOrMYECKOIro
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJAOHAyUYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHHUKOB (CpencTBa
MaccoBOW HMH(pOpMAlMK, HAYYHO-TIOMYJSApHBIE MaTepuaibl), paccMaTpUBaTh TJ100AJIbHbIE
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHE co37aBaTb COOCTBEHHbIE IHMCHbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as
OuoNornyeckyro HHGOpPMAlMI0O M3 HECKOJIbKMX HCTOYHMKOB, TIPaMOTHO HCIOJIb30BATh
MNOHSTUMHBIN annapaT OMOJIOTHH.



4. TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

No HanMenoBanme pa3einoB v TEM IPOTPaMMBbI ‘ KommgecTBo gacoB ‘ DnekTpoHHBIE (TM(GPOBBIC) 00pa30BATEIHHBIC
n/n Beero|  KourposnbHbie I[IpakTuyeckue pecypeet
paboTHI paboThI

1 buonorust kak Hayka 2 05 [[bubmmoTeka [TOK
https://m.edsoo0.ru/7f41c292]]

2 JKuBbIE CHUCTEMBI U MX OpraHu3aIus 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41c292]]

3 XHMMHUYECKUH COCTaB U CTPOCHUE KIICTKU 8 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41c292]]

4 JKu3HeaesaTenbHOCTh KIETKH 6 [[bubmuoTexa IIOK
https://m.edsoo0.ru/7f41c292]]

S Pa3sMHOXKEHME ¥ MHIUBUYalIbHOE Pa3BUTHE 5 1 [[bubmanoreka LIOK

OpraHU3MOB https://m.edsoo0.ru/7f41c292]]

6 HacnencTBeHHOCTh M M3MEHYMBOCTH OPTaHU3MOB 8 15 [[bubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]

7 Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 [[bubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]

8 PesepBHOE Bpems 1 [[bubmmoreka LIOK
https://m.edsoo.ru/7f41c292]]

|OBLLEE KOJIMUECTBO YACOB I10 [IPOTPAMME || 34 | 0 I 4 I

TEMATHYECKOE IIVNTAHUPOBAHMUE 11 KJIACC

Ne i/mt HaumeHnoBaHue pa3zienos u TeM IporpamMmsl ‘ KonnuecTtBo yacos ‘ OnexrpoHHble ((pOoBbIe) 00pa3zoBaTeNbHbIE

Beero||  KontponbHbie [IpakTh4eckue pecypeet
paboTsI paboThI
|1 HSBOJHOHHOHHaﬂ Ouosorus H 9 H H 1 H[[BI/I6JH/10TeKa LIOK 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 1/t HanMenoBanme pa3ieinoB v TEM IPOTPaMMBbI ‘ KommdectBo gyacor ‘ OnekTpoHHBIe (TG POBHIE) 00pa30oBaTEILHEIC

Beero||  KoHrtponbHbIe [IpakTH4eckue peCcypenl

paboTHI paboTHI

|2 “BOBHI/IKHOBCHI/IC Y pa3BUTHE KU3HH Ha 3eMiie H 9 H H 0.5 H[[BI/I6HI/IOTeKa LIOK https:// m.edsoo.ru/7f41cc74]]|
|3 HOpI‘aHI/ISMH ¥ OKpy’Karolas cpeaa H 5 H H 1 H[[EH6JH/10TeKa LIOK https://m.edsoo.ru/7f4lcc74]]|
|4 HCOO6HI€CTBa 1 9KOJIOTHYECKUE CHCTEMBI H 9 H H H[[BI/IGJH/IOTeKa LIOK https:// m.edsoo.ru/7f4lcc74]]|
|5 HPe3epBHoe BpeMs H 2 H H H[[BI/IGJ‘II/IOTeKa LIOK https://m.edsoo.ru/7f4lcc74]]|
OBUIEE KOJIMYECTBO YACOB I10 34 0 2.5
I[MTPOT'PAMME

5. IOYPOYHOE IVTAHUPOBAHMUE 10 KJIACC

Ne Tema ypoka KonnuecTBo yacos ‘ Hara ||[DnexrpoHHbIE HUPPOBBIE 00pa30BaTEIbHbIC
n/n Bceero|| Kontponbhbie || [Tpaktuueckue || 13YICHIA pecypest
paboTsI paboThI
1 |[[[bronorus B cucteme HayK]| 1 [[bubmuoTexa [JOK
https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a]]
2 |[[[Meroms! o3HAHHMS )KUBOW TpUPO b, [IpakTruyueckast 1 05 [[bubmuoteka [IOK
pabota Ne 1 «Vcronb30BaHNe pa3InYHBIX METOI0B MPU https://m.eds00.ru/863e6122]]
M3yYeHUN OMOJIOTHYECKUX 00BEKTOBY ]|
3 ||[[buosoruuecKkue CUCTEMBI, TPOIECCHI U UX U3yueHHE] | 1 [[bubmuoTeka [IOK
https://m.eds00.ru/863e6564]]
4 |[[Xumudgeckuii cocTaB KieTkn. Bojga u MuHepansabie comu]] || 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/863e674¢]]
5 |[[[benku. CoctaB u crpoeHue OenkoB]] 1 [[bubmuoTeka [IOK
https://m.edso0.ru/863e6b72]]
|6 H[[CDepMeHTLI — OHMOJIOTMYECKHE KaTaJIu3aTophl. H 1 H H 0.5 H H[[BI/I6HI/IOTeKa LIOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

Ne Tema ypoxka KommgecTBo gacoB | Jara || 9nexTpoHHBIE MU(PPOBEIE 00pPa30BATEIHHBIC
n/n Bcero|| Kontponbusie || Ipaktuueckue || A3Y1CHIA pecypebl
paboThI paboTHI
Jlabopatopuast pabota Ne 1 «M3ydeHue KaTaIuTHIECKOM https://m.eds00.ru/863e6b72]]
aKTUBHOCTH (hepMEHTOB (Ha MpUMepe aMHJIa3bl WIH
KaTayasbl)»|]
7 |[[YrneBoabl. Jlumuipsl]] 1 [[bubmmoTeka [TOK
https://m.edso0.ru/863e68701]
8 |[[[HyknenHoBbIe KUCIOTH. ATD]] 1 [[bubmuoTeka [IOK
https://m.edso00.ru/863e6d5c]]
9 |[[McTopust u MeTo bl M3yueHUsI KiIeTKU. Kiietounas 1 [[bubmuoteka [IOK
Teopusi]| https://m.edsoo.ru/863e6e88]]
|10 |[[KneTKa KaK IeJIOCTHAsI )KUBas crcTemal | 1 H H ‘[[]]
11 |[[CTtpoenue sykapuoTndeckoit kinetku. JlabopaTopHas 1 05 [[bubmmoreka LIOK
pabota Ne 2 «3ydeHne cTpoeHHs KJIETOK pacTeHUH, https://m.edso0.ru/863e6ff0
’KMBOTHBIX, TPHOOB U OaKTEePHii IO MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢]]
TOTOBBIX MUKpPOIIpenapaTax u X OMHCAHUEY ||
12 ||[[O6Mmen BemecTB mimm MeTaboam3M] ] 1 [[bubmuoTexa [JOK
https://m.eds00.ru/863e766c]]
13 |[[®oTocuuTe3. XemocuHTe3]] 1 [[bubmuoreka [IOK
https://m.edso00.ru/863e7¢c98]]
14 |[[OHepreTnyeckuit oOMeH] ] 1 [[PubmuoTexa [JOK
https://m.edso00.ru/863e7aae]]
15 |[[PKu3HeHHBIH UK KIeTKH. [{enenne kieTku. MuTo3. 1 05 [[buGmmoTeka [TOK
Jlaboparopnas pabota Ne 3 «Habnronenrne Muto3a B https://m.edsoo.ru/863e7dc4]]
KJIETKaX KOHYMKA KOPEITKa JTyKa Ha TOTOBBIX
MUKpomnpenaparax»||
16 |[[BuocunTtes Oenka. Peakiust MaTpUIHOTO CUHTE3a] ] 1 [[bubmuoTeka [IOK
https://m.eds00.ru/863e796€]]



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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Ne Tema ypoxka KommgecTBo gacoB | Jara || 9nexTpoHHBIE MU(PPOBEIE 00pPa30BATEIHHBIC
n/n Bcero|| Kontponbusie || Ipaktuueckue || A3Y1CHIA pecypebl
paboThI paboTHI
17 |[[Tpancsiuus — OuocunTe3 OeKa|] 1 [[bubmmoTeka [TOK
https://m.eds00.ru/863e796€]]
18 |[[HekneTounbie GOpMBI )KHU3HH — BUPYCHI || 1 [[bubmuoTeka [IOK
https://m.eds00.ru/863e7540]]
19 |[[®opMBbI pa3MHOKEHHUS OPraHU3MOB] ] 1 [[bubmmoTeka [TOK
https://m.edso0.ru/863e81b6
https://m.edso0o.ru/863e831e]]
20 |[[[Mefio03]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863e7f4a]]
21 |[[OGpa3oBanue 1 pa3BUTHE MOJOBBIX KIETOK. 1 05 [[bubmmoTeka [IOK
OmnonotBopenue. JlaboparopHast padota Ne 4 «3yuenue https://m.eds00.ru/863e81b6]]
CTPOCHWSI ITOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpornpenaparax»||
22 |[[MHmuBuayallbHOE Pa3BUTHE OPTaHU3MOB] | 1 [[bubmuoTeka [IOK
https://m.eds00.ru/863e8436]]
23 |[[T'eHeTHKa — HayKa O HACIECICTBEHHOCTH U 1 [[bubmuoTeka [IOK
M3MEHYUBOCTH] | https://m.edso0.ru/863e86f2]]
24 |[[3axkOHOMEPHOCTH HACJIEIOBAHUS PU3HAKOB. 1 [[bubmmoTeka [IOK
MonoruOpuaHoe cKpenuBaHue| | https://m.eds00.ru/863e8878]]
25 |[[durubpumHoe ckpermuBanue. 3aKOH HE3aBUCHMOTO 1 [[bubmunoTexa [JOK
HaCJIeI0BaHMsI TPU3HAKOB] ] https://m.edsoo.ru/863e89a4]]
26 |[[CuennieHHOE HacIeIOBaHUE MPU3HAKOB. JlabopaTopHas 1 05 [[bubmuoTeka [IOK
pabota Ne 5 «3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U https://m.edso00.ru/863e8c60]]
JTUTHOPHTHOTO CKPEITUBAHUS Y APO30(HITBI Ha TOTOBBIX
MUKpomnpenaparax»||
27 |[[Teneruka mona. HacmemoBanue mpu3HAKOB, CHEIUIEHHBIX C || 1 [[BubmmoTteka LIOK

rojiom| |

https://m.eds00.ru/863e8¢60]]
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Ne Tema ypoxka KommgecTBo gacoB | Jara || 9nexTpoHHBIE MU(PPOBEIE 00pPa30BATEIHHBIC
n/n Bcero|| Kontponbusie || Ipaktuueckue || A3Y1CHIA pecypebl
paboThI paboTHI
28 |[[M3menunBocTh. HenacnieacTBeHHAS] U3MEHYHBOCTD. 1 05 [[bubmmoTeka [TOK
JlabopaTopuas pabora Ne 6. M3yuenne MoauduKanmOHHON https://m.edsoo.ru/863e8efe]]
W3MEHYUBOCTH, IOCTPOCHHUE BApUAIIMOHHOTO psijia 1
BapHallMOHHON KPUBON» ||
29 |[[HacnencTBeHHast u3MeHUYMBOCTh. JlaboparopHas padora Ne|| 1 0.5 [[bubmuoTeka [IOK
7. «AHanu3 MyTalui y 1po30(uibl Ha TOTOBBIX https://m.edso0.ru/863e8efe]]
MHKpOIpenaparax ||
30 |[[TeneTnka uenoBeka || 1 [[bubmuoteka [IOK
https://m.eds00.ru/863e8d78]]
31 ||[[Pe3epBHBIi ypok. OGOOIIEHUE IO TEME 1 (1]
«HacnencTBeHHOCTh U U3MEHYMBOCTH OPTAaHU3MOBY ||
32 |[[[Cenekuus kak HayKa U Tporiecc |] 1 [[BubmmoTeka IIOK
https://m.edso0.ru/863e92141]
33 |[[[MeTombl ¥ TOCTHIKEHHS CEJICKIIUU PACTCHUHN H 1 [[bubmuoTeka [IOK
YKUBOTHBIX | | https://m.eds00.ru/863e9214]]
34 |[[buoTexHOJIOTHS KaK OTpacib MPOU3BOACTBA || 1 [[bubmuoTeka [IOK
https://m.eds00.ru/863e9336]]
|OBILIEE KOJJMYECTBO YACOB I10 ITPOTPAMME | 34 | 0 [ 4 [
NOYPOYHOE INIJMIAHUPOBAHHUE 11 KJIACC
Ne Tema ypoxka KonuuectBo yacos ‘ Hata OneKTpoHHEIEe (POBBIC
n/m Beero|| Kontponbhsie || [paxtiueckue || H3YICHAS o00Opa3oBaTebHBIC PECYPCHI
paboThI paboThI
1 |[[[OBororust u MeTOBI €€ U3yueHHs || 1 [[bubmuoTexa [IOK
https://m.edso0.ru/863ea20e]]
|2 ”[[I/ICTOpI/Iﬂ pa3BUTUS NIPECTABIECHHH 00 3BOJIOIMN]] ‘ 1 H H H H[[BI/I6J‘II/IOTCKa LHOK



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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No Tema ypoxa ‘ KonugectBo gacos ‘ Hata DnekTpoHHbIE IU(POBHIE
n/m Beero|| Konrponshsie || paxtiueckue || H3Y1CHAA o0pa3oBaTeNnbHbIE PECYpCH
paboThI paboThI
N I I I Inttps://m.edsoo.ru/863e9570]]
3 |[[[MukposBororms]] 1 [[Bubauoreka [IOK
https://m.edsoo.ru/863e9cle]]
4 |[[TTomynsius Kak 3JeMEHTapHas CIUHKIIA BUIA U SBOJIIOIINH. 1 0.5 [[bubmuoreka [JOK
Jlabopatophas pabota Ne 1 «CpaBHEeHHE BUIOB 110 https://m.edso00.ru/863e99c6]]
MOP(OJIOTHUESCKOMY KPUTEPHION ]
S |[[dBuxymme cuibl (3eMEeHTapHbIe (haKTOPBI) BOJFOIHH | | 1 [[bubnuoTeka [IOK
https://m.edsoo.ru/863e9da4]]
6 |[[EcrectBenHbIii 0TOOP 1 €ro GopMmbi]] 1 [[bubnuoteka [IOK
https://m.edsoo.ru/863e9ed0]]
7 |[[Pe3yabTaThl 3BOIFOIIMH: TIPUCTIOCOOICHHOCTh OPraHM3MOB H 1 0.5 [[Bubmmorexa LIOK
BU1000pa3oBanue. Jlaboparopuas padora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde]]
NpUCIOCOOJICHHOCTH OpTraHu3Ma U €€ OTHOCHTEIHHOTO
xapakrepa»]|
8 |[[HampaBneHHs ¥ IyTH MaKpOIBOJOLUH] | 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/863e9cle]]
|9 ”[[HCO6paTI/IMOCTB 3BOJIIOIMH] ] H 1 H H H H[[l]
|10 ”[[I/ICTOpI/IH KU3HU Ha 3eMIie U METOJbI €€ N3ydeHus || H 1 H H H H[[l]
11 |[[[TumoTe3sl MPOMCXOXKIACHUS JKU3HU Ha 3emie]| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863ea5a6]]
12 |[[Pa3BuTHE KU3HH Ha 3eMIIe TI0 3paM | IieproaaM]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863eabbe]]
13 |[[[OcHOBHBIE STAIbI BOFONUN PACTUTEIBHOTO U 5KHBOTHOT'O MHpA. 1 0.5 [[bubmuoTexa [JOK
[Mpaktuueckas pabora Ne 1 «M3yueHne HCKOMIAEMbIX OCTATKOB https://m.edsoo.ru/863ea8bc]]
pacTeHUH 1 )KUBOTHBIX B KOJUTEKIUIX) ||
|14 H[[COBpeMeHHaﬂ CHCTEMa OPraHW4ecKoro Mupal] H 1 H H H H[[BI/I6J‘II/IOTCKa LIOK



https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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No Tema ypoxa KonugectBo gacos ‘ Hata DnekTpoHHbIE IU(POBHIE
n/m Beero|| Kontponbhsre || [pakTraeckue || H3Y9eHHA o0pa3oBaTeNnbHbIE PECYpCH
paboThI paboThI
| H || Hhttps://m.edsoo.ru/863ea48e]]
15 |[[[DBosrorust yenoBeka (aHTpororeHes)]| 1 [[bubmmoTeka IIOK
https://m.edsoo.ru/863eac2c]]
16 |[[dBmxyiue cuibl (pakTopsl) aHTpoIIoreHe3a]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863ead44]]
|17 H[[OCHOBHme CTaJI1 BOJIIOINY YEJIOBEKa]] 1 H H[[l]
18 |[[[UenoBeueckre pachl U IPUPOIHBIEC adanTalliy YeaoBeKa]] 1 [[bubmuoTeka [IOK
https://m.edso0.ru/863eaea?]]
19 ||[[Pe3epBHbIi ypok. O6001meHne 1o Teme «Bo3HnKHOBeHUE N 1 (01
pa3BUTHE )XKU3HU Ha 3emiie» ||
[20 ||[[9xonorns kax nayxal] ! | |7
21 |[[Cpenpl oOuTaHUS ¥ SKOJIOTHUECKUE aKTOPHI] ] 1 [[bubmmoTeka [IOK
https://m.edsoo.ru/863eafec]]
22 |[[Abuotuueckue pakTopsl. JlabopaTopHas padora Ne 3. 1 0.5 [[bubamnoreka LIOK
«Mopdonoruueckre 0COOCHHOCTH PACTCHHUN U3 Pa3HBIX MECT https://m.edso0.ru/863eb10e]]
obutanusy. JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB Koyeycay|]
23 |[[buotuueckue GaxTopsi]] 1 [[bubimoTeka [IOK
https://m.edso00.ru/863eb348]]
24 |[[Okosornueckue XapakTepUCTUKU MOMyJIsiun. [IpakTndeckas 1 0.5 (1
pabota Ne 2 «IToacuér mI0THOCTH MOMYJISIHA pa3HbIX BUOB
pacTeHuin» ||
25 |[[CoobmiecTBa OpraHu3MoOB — OHOIECHO3]] 1 [[bubauoTeka [JOK
https://m.edso00.ru/863eb46a]]
26 |[[DKog0rndyecKue CHCTEMBI (3KOCUCTEMBI)]] 1 [[bubmmoTeka ITOK
https://m.edsoo.ru/863eb46a]]
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No Tema ypoxa KonugectBo gacos ‘ Hata DnekTpoHHbIE IU(POBHIE
n/m Beero|| Konrponshsie || paxtiueckue || H3Y1CHAA o0pa3oBaTeNnbHbIE PECYpCH
paboThI paboThI
27 |[[OcHOBHBIC MOKA3aTEIIN SKOCUCTEMBI. DKOJIOTHYECKHE THUpaMuIbL. || 1 [[bubmuoTexa [JOK
CoiictBa sxocuctem. Cykieccns|] https://m.edsoo.ru/863eb5fa]]
28 |[[Mpuponssie sxocrcremn]] N | | |03
|29 ”[[AHTpOHOFCHHHe HKOCHCTEMBI] | H 1 H H H H[D]
30 |[[[Buocthepa — rimobanbHas 3KkocKcTeMa 3eMITH | | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863ebb5e]]
31 |[[[3akoHOMEpHOCTH CyIecTBOBaHUs Onochepsi]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863ebd16]]
|32 ”[[quIOBG‘ICCTBO B Onocdepe 3emin]] H 1 H H H H[[l]
33 |[[CocymiecTBOBaHHE MTPUPO/IHI U YEIOBEUECTRA] | 1 [[bubmmoTeka IIOK
https://m.edsoo.ru/863ebale]]
34 |[[Pe3epBHbIii ypok. O600mIeHHE TeMbl «CO00IIecTBa U 1 (]
SKOJIOTUYECKHE CUCTEMBI» ||

iOBLuEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 34 | 0 [ 25 |



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
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YUEBHO-METO/JINYECKOE OBECHHEYEHMUE OBPA3OBATEJBHOI'O
INPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJI51 YYEHUKA

* buonorus, 10 xmacc/ Kamenckuit A.A., Kacmepckas E.K., Cupormazos B.U.,
AxnmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey

* buonorus, 10 kmacce/ Ilaceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Iloxg
pen. [Taceunuka B.B., Aknmonepnoe obmectBo «M3natenbcTBo «IIpocBemnieHuey

* buonorms, 11 xmacc/ Kamenckuit A.A., Kacmepckas E.K., Cusormazos B.W.,
AxnmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey

* buonorus, 11 kmacce/ Ilaceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Iloxg
pen. [Taceunuka B.B., Akninmonepnoe obmectBo «M3natenscTBo «IIpocBemnieHuey

METOINUYECKHUE MATEPHUAJIbI IS YUUTEJIA

* buonorus. buonoruueckue cucremsr u npouecchl, 10 xknace/ Tepemor A.B., ITerpocosa
P.A., O0mecTBO ¢ OrpaHM4YeHHON OTBETCTBEHHOCTHIO «M3marensctBo BJIAZIOCy; O6mecTBo ¢
OTpaHUYEHHOM 0TBETCTBEHHOCTHIO «M3naTensckuii nentp BJIAJOC

* buonorus. buonmornueckue cuctemsl u nporecchl, 11 knace/ Tepemos A.B., IlerpocoBa
P.A., ObuiecTBO ¢ orpannueHHON OTBeTCTBEHHOCTHIO «M3marensecTBo BJIAJIOC); ObmectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCThIO «M3aaTenbckuit nentp BJIAJJOC)

* buonorus. O6mas 6uonorusi, 10 kmace/ CuBornazoB B.U., Aradonosa 1.b., 3axaposa
E.T., OGmectBo ¢ orpaHu4eHHONW OTBETCTBEHHOCThIO «/IPODAY; AxuuoHepHoe OOIIECTBO
«M3narenscTBO «IIpocBemenune

* buomorus. O6mas 6uonorus, 11 knace/ CuBornazos B.U., Aradonosa I.b., 3axapoBa
E.T., O6mectBo ¢ OrpaHW4YeHHON OTBETCTBEHHOCTBIO «/IPO®AY; AxkuunonepHoe oOIIECTBO
«3narensctBO «IIpocBemenuer.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCblI CETH
HUHTEPHET
bubmuoreka I{OK https://m.edsoo.ru/863ebale

Kpurtepun oneHuBaHus KOHTPOJIBHBIX padoT:
OT1MeTKa «5» CTaBUTCS, €CITH:

> paboTa BBINOJIHEHA TIOJTHOCTHIO;
> B JIOTHYECKUX PACCYKICHHUSIX 1 000CHOBAaHMHU PEIICHUS HET MPOOEJIOB U OLIHOOK;
> pellieHre He COAEPKUT HEBEPHBIX MaTeMaTHYeCKUX YTBEP)KICHUH (BO3MOXKHA

OJIHA HETOYHOCTh, OIMHCKA, KOTOpas HE SIBJISETCS CIEACTBHEM HE3HAHUS WM HEMOHUMAaHUS
y4eOHOro MaTepuana).

OT1MmeTKa «4» CTaBUTCS B CICIYIONIUX CIydasiX:

> paboTa BBIMOJIHEHA MOJTHOCTHIO0, HO 00OCHOBAHUS 1IATOB PELICHHS HEAOCTATOYHBI
(ecmuyMeHne 000CHOBBIBATH PACCYKJICHUS HE SBJSUIOCH CIIEIUATBEHBIM O0BEKTOM ITPOBEPKH);

> JOMYIIEHbl OJHA OIIMOKa WJIM eCTh JBa — TPH HEA04ETa B BBHIKIAIKAX,
PUCYHKaX WYepTexax WiH rpadukax (eciu 3TH BUABI paboT He SBISUIUCH CIISIUATBHBIM 00BEKTOM
MIPOBEPKN);

> BBHITIOTHEHO 0€3 HeI0UEeTOB He MEHEee TPeX YETBEPTHIX 3a/IaHuH.

OtmeTka «3» CTaBUTCS, €CIIH:

> JOMyIIEeHO 0oJiee OHON OMMOKH WK OOJiee IBYX — TPEX HEJ0UYETOB B BBIKJIAIKAX,
yepTekax WM Tpadukax, HO oOydaromuics o6nagaer o0sf3aTeIbHBIMA YMEHUSIMH TIO
IIPOBEPSIEMONTEME,

> 0€e3 HeJI0UETOB BBIITOJIHEHO HE MEHEE MOJIOBUHBI PaOOTHI.

OTMeTKka «2)» CTaBUTCS, €CIIH:

> JOTMYIIEHbI CYIIECTBEHHBIC OIMMOKH, MOKA3aBIIME, YTO yYaIIMCs HE 00Jyamaer


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

00s3aTeNbHBIMA YMEHUSIMHU 110 TAHHOM TeMe B MOJTHOM Mepe;
> MIPaBHJIBHO BBIIOJIHEHO MEHEE MOJIOBUHBI pabOTHI.



