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ITOSACHUTEJ/IbHASA 3AITNCKA

[Tpu pa3paboTke TporpaMMbl IO OHOJIOTHH TEOPEeTUUYECKYIO OCHOBY /IS
oripefieJieHUs] TIOAXOJ0B K (DOPMUPOBAHUIO COZep>KaHUSI yueOHOro mpeameTa
«buosorusi»  cocraBuiv: KOHLenTyaabHble mnosiokeHusas @OI'OC COO o
B3aMMOOOYC/IOBJIEHHOCTH  IieJiel, CO/lep)KaHWsl, pe3y/JbTaToB OO0yueHUs U
TpeOOBaHMM K YPOBHIO TTO/IFOTOBKU BBIITYCKHHUKOB, TI0JIO’KEHHUST 00 00IUX [e/IsX U
TIPUHILIATIAX, XapaKTepU3YIOI[UX COBPEMeHHOe COCTOSTHHEe CHUCTEMbI CpPeJHETro
obmiero oOpa3zoBanust B Poccuiickoit depepaijiy, a Takke IIOJIOXKEHHS O
crietdyKe OHOJOTUH, €€ 3HAUEHUH B TTO3HAHUU >KUBOW TIPUPOABI U 00ecrieueHuu
CYII[eCTBOBAHUS uesioBeueckoro obirectBa. CorsiacHO Ha3BaHHBLIM TIOJIOKEHUSM,
orpeie/ieHbl OCHOBHBIE (PYHKIIMU TTPOrPaMMBbI 110 OUOIOTUM 1 €€ CTPYKTYypa.

[Tporpamma 10 Ouonoruu MAAéT MpeACcTaBAeHHe O Mendx, o0 oOmei
cTpaTeruvi O0yYeHHsi, BOCIUTAaHWS W Ppa3BUTHS OOYUarOIIUXCS Cpe/ICTBAMH
yueOHOrO TIpeiMera «buosiorusi», ompefenser 00s3aTe/ibHOe TIpeMETHOe
coJiep)kaHue, ero CTPYKTYpy, pacrpeiefieHde TI0 pas3fiejiaM W TeMaw,
PEKOMEH/IyEMYIO TTOC/Ie0BaTe/IbHOCTh M3yUeHUs] yueOHOTro MaTepHasa C yU4éToM
MEXXITPeIMETHbIX W BHYTDUIPEAMETHBIX CBsi3el, JIOTUKK 00pa30BaTebHOTO
Tipoijecca, BO3pacTHBIX 0cobeHHOCTel 00yJaromuxcsl.

B mporpamMMe 10 OHOJIOTHM TaKXKe YUWUTHIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JINUHOCTHBIM, MeETArpeJMEeTHBIM M TPeJMETHBIM pe3yJ/bTaTaM
oOyueHuss B (OPMHUPOBAaHMM OCHOBHBIX BH/IOB yueOHO-TIO3HABaTeTbHOMN
JesITe/IbHOCTH/YueOHbIX  JIeHCTBHUH 00ydYaroluxcsi TI0 OCBOEHHMIO COJIeP>KaHUs
6roiornueckoro o6pa3oBaHusl.

B mporpamme 110 6mosoruu (10—11 kmaccel, 6a30BbIid YPOBEHB) peaTn30BaH
TIPUHIUI TIPEeMCTBEHHOCTH B M3y4yeHUH Owosoruu, Osarozapsi yemy B Hel
IIPOCMAaTpUBAETCS  HAIpPaBJIEHHOCTh HA pa3BUTHe 3HAHWM, CBS3aHHBIX C
dbopMrpoBaHEM  eCTeCTBEHHO-HAayYHOTO  MHPOBO33DeHHs,  I[eHHOCTHBIX
OpHMEeHTAIH JIMYHOCTH, SKOJIOTMUECKOT0 MBIILJIEHHs], Pe/ICTAaBI€HUI O 3[0POBOM
obpa3e XW3HM U Oepe>KHBIM OTHOIIIEHHWEM K OKpY’Karolled TpUPOAHOMN cpefe.
[TosTOMy Hapsiiy C u3yueHHeM OO0II[eOMOOrMueCcKUX TeOpHH, a TakKe 3HaHHWM O
CTPOEHUU >KMBBIX CHCTEM Pa3HOTO paHTa W CYI[HOCTA OCHOBHBIX MPOTEKAIOIINUX B
HUX TPOLIECCOB B MPOTrpaMMe Mo OMOIOTUM YZe/eHO BHUMaHHe HCIT0/Ib30BaHUIO
TIOJTyUeHHBIX 3HAHWI B TIOBCEHEBHOM >KU3HU [I/Is PeIlleHrs MPUKIaJHBIX 3a7iay, B
TOM uHC/Ie: MPOGWIAKTUKH Hac/IeZICTBEHHbIX 3a00/eBaHUM uejloBeKa, MeUKO-
TeHeTHYeCcKoro KOHCYJIbTUPOBaHWUS, 000CHOBaHUS 9KO0JIOTHUYECKH
11e/1ec000pa3HOr0 TIOBeZIEHHWsT B OKPY)KAIOLeH TIpPUPOJHON cpefle, aHa/M3a
B/IVSIHUSL XO3STUCTBEHHOM JiesiTe/TbHOCTU 4YesloBeKa Ha COCTOSIHHE TMPHUPOJAHBIX U
HCKYCCTBEHHBIX KOCHCTEM. Y CUIeHHe BHUMaHHMS K TTPUK/Ia[HOW HallpaBIeHHOCTH
yueOHOro mpeameta «buosorusi» MPOAMKTOBAHO HEOOXOAUMOCThIO 0becrieueHuUs



YCJIOBUM [ PellieHus] OHOM W3 aKTyabHbBIX 3a/lau IIIKOJILHOTO OHOJ/IOTHYeCcKOoro
oOpa3oBaHUsl, KOTopasi mpeArnosaraeT ¢opMupoBaHHe Yy  00Oydaroluxcs
CIOCOOHOCTH  afiaNTHPOBAaThCS K W3MEHEHUSIM [UHAMUUYHO DPa3BUBAOIIETOCS
COBPEMEHHOT'0 MHpa.

Burosiorvss Ha ypoBHe cpefiHero o0Iero oOpa30BaHWs 3aHHMAeT Ba)KHOE
Mecto. OHa obecrieyriBaeT (OpMHpOBaHME Yy OOYYarOIIMXCS TIpe/ICTaBIeHUA O
HayyHOW KapTWHe MUpa, pacluupsieT U 00001jaeT 3HaHUS O YKUBOW TpUpOje, eé
OT/IMUUTENTbHBIX TPU3HAKaX — yYPOBHEBOM OpraHM3al[ii W 3BOJIIOLUM, CO3[aéT
YCJIOBUSL  [/Isi: TIO3HAHWS ~ 3aKOHOB  J>KMBOW  TIPUPOABI,  (hopMHpOBaHUS
(GyHKIMOHAIBPHOM TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO U 0Oe3omacHOro obpasa
YKU3HH, 3KOJIOTMUECKOT0 MBIIIJIEHUs, [IEHHOCTHOT'O OTHOIIIEHUsI K )KUBOU MPUPO/ie
U UeJIOBEKY.

Bosbiiioe 3HaueHHe OUOMOTHS UMeeT TakKe ZIJisl pellieHus] BOCTIUTaTeTbHBIX U
pa3BUBaIOLMX 3afauy  cpeAHero obOmjero  o0Opa3oBaHWs,  COLMAIU3al[uU
oOyuatoluxcs. M3yueHue 6uonoruu obecrieurBaeT ycaoBUs /51 (GOPMUPOBaAHUS
WHTE/I/IEKTYa/IbHbIX, KOMMYHHKALIMOHHBIX W  WH(MOPMAI[MOHHBIX  HABLIKOB,
3CTeTUUYECKOU KY/bTYpPbl, CIIOCOOCTBYeT WHTerpajuy OHOJIOTHYeCKHUX 3HAaHUN C
TIpe/ICTaB/IeHUsIMUA U3 APYTHUX yueOHBIX MpeAMeTOB, B UaCTHOCTH, (DU3UKH, XUMUU
u reorpaduu. Ha3BaHHBIe TONOXKEHUSI O TpefHAa3HAUeHWH y4yeOHOro TpeaMeTa
«buosorusi» cocTtaBwIM OCHOBY [ijis OIpefie/ieHHsi TOAXO0J0B K OTOopy W
CTPYKTYPHUDOBAaHHIO €ro COZIep>KaHUsl, TIpe/ICTaBIeHHOTO0 B TIporpaMMe TI0
brosiorUu.

Otb6op cozmepykaHusi yueOHOro mpeaMera «buosiorusi» Ha 0a30BOM ypOBHe
OCYLL[eCTB/IEH C TO3ULUM KYJbTYPOCOOOpA3HOrO TMOJX0Zd, B COOTBETCTBUU C
KOTOpPBbIM OOyuarolecsi JO/DKHbI OCBOWTH 3HAaHHS W yMeHWs, 3HauuMble [Jis
dbopmupoBaHus 00iell Ky/abTyphl, ONpeJesollde aJeKBaTHOe TIOBej/leHue
yejioBeKa B OKpYy»Karolljeli TIpUpOAHOM cpefie, BocTpeboOBaHHbIE B TIOBCEIHEBHOM
JKU3HU U TIpaKTUUecKou AesitebHOCTU. Ocoboe MecTo B 3TOM cucTemMe 3HaHUM
3aHUMAIOT 3/IeMeHThI CO/lepP)KaHusl, KOTOpbIe C/Ty>KaT OCHOBOM /17151 (hOPMUPOBaHUS
Mpe/ICTAaB/IeHU O COBPEMEHHOW €eCTeCTBEHHO-HAayyHOM KapTuHe Mupa U
[[EHHOCTHbIX ~ OpPHEHTAal[UsiX  JIMYHOCTH,  CMOCOOCTBYHOIUX  T'yMaHHW3aluu
buosioruueckoro o6pa3oBaHusl.

CTpyKTypUpOBaHHWe cofiep)KaHusi yueOHOTO Marepuasa B TIporpaMMe II0
OUo/IOTUM  OCYII[eCTBIEHO C YUéTOM T[PUOPUTETHOrO 3HAaueHusi 3HaHuh 00
OT/IMUUTETBHBIX 0COOEHHOCTSIX >KUBOM TIPUPO/ibl, O €6 YPOBHEBOW OpraHU3alvu 1
9BOJIIOL[MU. B COOTBETCTBUM C 3TUM B CTPYKType yuebHOTO TipeiMeTa «Bbuosorus»
BbIZIe/IeHbl C/IeAYIOIMe CoepsKaTe/bHble TUHUM: «brosiorys Kak Hayka. MeTozbl
HayuyHOro Tio3HaHUs», «KieTka kKak Ouosiornueckasi cucreMa», «OpraHu3m Kak



Obuonoruyeckass cucrema», «CucrtemMa M MHOroobpasyve OpPraHMYeCcKOro MHUpay»,
«DBOJTIOLUS XKUBOU TIPUPO/IBI», «DKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH».

Ilenb w3yueHusi yue6HOro mpeamera «buosorusi» Ha 0a30BOM ypoBHe —
oBjlajieHe  OOYyYalOLUMHUCS  3HAHUSMHU O  CTPYKTYPHO-(YHKLMOHAIHHON
OpraHM3allui JKMBbIX CHCTEM pa3HOr0 paHra W mnpuobpeTeHWe yMeHHM
WCTI0/Tb30BaTh 3TU 3HAHUS [/ TPAMOTHBIX JeMCTBUM B OTHOILEHWU OOBEKTOB
YKUBOU TIPUPO/IBI M PEIeHUsT Pa3/IMUHBIX )KU3HEHHBIX ITPO0IeM.

HocTtwkeHue 1ie/id M3ydeHusi yueOHOro ripegmeta «buosiorusi» Ha 6a30BOM
ypOBHe 00ecrieurBaeTCs pellieHreM CJIeIyIOIuX 3a/1au:

OoCBoeHHe OO0yuaroIMMHCS CHUCTeMbl 3HAaHUM O OHOIOTUUeCKHUX TeopusiX,
yUueHUsiX, 3aKOHax, 3aKOHOMEPHOCTSIX, TMIOoTe3ax, MpaBu/ax, C/y>KaluX OCHOBOM
[t hOpMUPOBaHUsI TIPeZCTaB/IeHn O ecTeCTBeHHO-HayuHOW KapThHEe MUpa, O
MeTo/laX Hay4YHOTO TI03HAHUs], CTPOEHUH, MHOT000pa3uu M 0COOeHHOCTSX XKUBBIX
CUCTeM Pa3HOr0 YPOBHSI OpPTraHM3alliy, BBIJAIOIIUXCS OTKPBITUSIX ¥ COBPEMEHHbIX
1CCJIeJOBaHUSIX B OMOJIOTHH;

dopmupoBaHre y 00y4arOIIMXCs T03HABATebHbIX, WHTE/JIEKTYalbHbIX U
TBOPUYECKUX CIIOCOOHOCTel B TIpoljecce aHajiM3a JAHHBIX O TYTAX Pa3BUTUS B
OUO/IOTUM HAyUHBIX B3IJ/ISIOB, W€l W TMOAXOA0B K W3YUYEeHHIO >KUBBIX CHUCTEM
Pa3HOTr0 YPOBHS OPraHU3aLuy;

CcTaHOB/ieHMe Yy oOyuaromuxcs oOmiel KyJ/bTypbl, (QYHKI[MOHATbHOM
I'PaMOTHOCTH, Pa3BUTHE YMeHWM 0OBSCHSATh U OLIEHUBATh SIBJIEHUS] OKPY KaroII[ero
MUpa >XMBOW TIDUPOJbI HAa OCHOBAaHWUM 3HAHUW W OIbITA, TMOAYYEHHBIX TIPU
13yueHUM OUOIOrny;

dopmupoBaHre y O0O0yYalOILUXCAd YMeHUW W/UTIOCTPUPOBaTh 3HaueHue
OuosioTUUeCKUX 3HAHUM B TIPAaKTUUECKOMW [IesTeIbHOCTH YesioBeKa, pPa3BUTHU
COBpeMeHHbBIX MeJIULMHCKAX TeXHOJIOTHI U arpoOMOTeXHOIOTU;

BOCIUTaHWe YOEKIEHHOCTU B BO3MOXKHOCTU TIO3HAHUSI UeJIOBEKOM >KUBOU
TIPUPO/bl, HeOOXOAUMOCTH OepeXXHOT0 OTHOLIeHUs K Hel, COO/TI0IeH s ITUUeCKUX
HOPM TIpY TIPOBe/IeHNH OH0/IOTHUeCKUX UCC/Ie/IOBaHuM;

OCO3HaHWe 1IeHHOCTH OWOJIOTUYeCKUX 3HAHWM [ijIsi TIOBBIILIEHUS YPOBHS
9K0JIOTUYECKOU KY/IBTYPBI, /11 (hOPMHUPOBaHS HAyUHOTO MUPOBO33PEHMS;

IIpUMeHeHre TIPUOOPeTEHHBIX 3HAaHWM Y YMEHWM B TTIOBCeIHEBHOM >XKU3HU /IS
OL|eHKH TMO0CJ/IeICTBUM CBOEM JieTe/IbHOCTH M0 OTHOIIIEHWIO K OKPY Karolllel cpeje,
coOCTBEHHOMY 3/10pOBbIO, 00OCHOBaHHE U COO/O/leHre Mep TPOMHUIAKTHKU
3abo/1eBaHMiA.

B cucreme cpennero obiero obpa3oBaHusi «buonorus», n3lydaemasi Ha
6a30BOM ypOBHe, siB/sieTCs 00si3aTe/IbHBIM y4eOHBIM TIPeIMETOM, BXOZSIIUM B
cocTaB TipeiMeTHOU 06/1acTh «EcTecTBeHHO-HayUHble TIpeMeThI».



st m3yuenusi 6vosoruy Ha 0a30BOM YpOBHE CpeiHero o01rero o6pa3oBaHus
otBoAUTCS 68 yacoB: B 10 kacce — 34 yaca (1 uac B Hezento), B 11 kacce — 34
yaca (1 yac B Hefiesto).



COAEPXAHUE OBYUEHUA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

Brosiorus kak Hayka. CBsi3b OMO/IOTUM C 0011[eCTBEHHBIMU, TEXHUUECKUMU U
JPYTMMHU eCTeCTBeHHbIMU HayKamu, (unocodueit, ITUKOM, 3CTETUKOM U MPaBOM.
Posms Ouonoruu B (OpPMHUpPOBAaHMM COBPEMEHHON HayyHOW KapTUHBI MMUpa.
Cucrema 6MOIOTHYECKUX HAYK.

MeTozpbl TTO3HAHUS KUBOW MPHUPO/bI (Hab/MofeHre, IKCTIePUMEHT, OMUCaHue,
n3MepeHue, KiaccuduKalys, MOJe/SUpPOBaHNe, CTaTACTHYeckas oOpaboTka
JTaHHBIX).

JleMoHCcTpanuu:

[Toptpetsr: Y. lapBuH, I'. Mengens, H. K. Konbrios, K. YorcoH u @. Kpuk.

Tab/mu1Ibl M cXxeMbl: «MeTo/bl TT03HAHUS )KUBOU TTPHPO/IbI».

JIabopaTopHbIe U MPpaKTUYeCKHe PaboThbl:

[Tpaktnueckas pabora Ne 1. «Vcmosb30BaHHe pa3/MUHBIX METO/IOB TIPH
W3y4eHUH OMOIOrUUYeCKUX 00BEKTOBY.

Tema 2. JKuBble cCCTeMbI U X OpraHv3alusi.

JKuBbie cuctembl (GUOCHCTeMbI) Kak TIpeiMeT u3yuyeHus: 6uonoruu. OTindne
JKUBBIX CUCTEM OT HEOPraHWYeCKOW MPUPO/BbI.

CaoticTBa OMOCHCTEM M X pa3HOOOpa3ue. Y POBHU OpraHU3al[iy OMOCHCTEM:
MOJIEKY/ISIDHBbIM, K/€TOUYHbIM, TKAHEeBbIM, OpraHW3MeHHbIM, MOMY/ISLUOHHO-
BU/IOBOM, 3KOCUCTEeMHBIH (OMOTreolieHOTHUeCKHii), OrnochepHbIi.

JleMoHCcTpanun:

Tabuipl U cxembl: «OCHOBHBIE TIPU3HAKW JKHU3HW», «YPOBHU OpraHU3al[id
JKUBOM TIPUPOJBI».

O6opyaoBanue: Mojienb MoJiekysbl [IHK.

Tema 3. XumMHueckuid COCTaB U CTPOeHHE K/IeTKH.

XUMUYECKUN COCTaB K/IETKA. XHWMHUUYEeCKHe 3/1eMEeHThl: MaKpO3/1eMEeHTHI,
MHUKDPO3JieMeHThl. Bosla 1 MUHepasibHbIe BellecTBa.

@OYyHKIMM BOZABI W MHUHepaJbHbIX BellecTB B KieTke. Iloanepykanue
ocMoTHYecKoro banaHca.

Benku. CoctaB U cTpoeHHe 0e/iKOoB. AMHUHOKHMC/IOTBI — MOHOMEDHI Oe/KOB.
He3ameHrMbIe ¥ 3aMeHHMMble aMUHOKUC/IO0TbL. AMUHOKHC/IOTHBIM COCTaB. Y POBHU
CTPYKTYphl 0e/IkoBOW MoOseKky/bl (TiepBUYHAasi, BTODUYHAsi, TpeTUUHasi W
yeTBepTHYHAs CTPYKTypa). XWUMHUeCKHe CBOMCTBa 0OeskoB. bBuosornueckue
dbyHKLMY OenKoB.



depmeHThl — OuWosorudyeckrie Karanu3aTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIMN 11eHTp, cyOcTpatHas creuuduuHocTb. KodepMeHTh. BuTamuHbI.
Otnnuus pepMeHTOB OT HEOPraHUUECKUX KaTaln3aTOPOB.

YrneBoabl: MoHOcaxapuibl  (T/iOKO3a, pubo3a U Je30Kcuprb03a),
Jyicaxapuzibl (caxapo3a, JiakTo3a) M IojavMcaxapyuzibl (Kpaxmas, TIJIMKOT€eH,
Lje/uTr0s103a). bruonoruyeckue yHKLWU yI/1eBOJOB.

Jlumpapl:  Tpurnuuepuapl,  Gochomunuapl, crepouzbl. ['MapoduibHO-
rugpodoOHbie  CBoicTBa. buonoruueckue ¢yHkimyd unugoB.  CpaBHeHHe
yT7IeBO/IOB, O€TKOB U TUMH/IOB KaK NCTOUHUKOB SHEPTHH.

Hyknennosbie xkuciaotel: JIHK wu PHK. Hykneotuaslr — MOHOMepHI
HYK/1eMHOBBIX KUCIOT. Ctpoenne u ¢pyHkumu JHK. Ctpoenue v @yukuuu PHK.
Bunsl PHK. AT®: cTtpoeHre v QPyHKLIUMN.

Lutonorus — HayKa o KjeTke. KjileTouHasi Teopusi — IpuMep B3auMO/elCTBUS
ujier U (pakToB B HAYYHOM IMO3HAaHUU. MeTo/bl U3yUYeHUs KJIeTKU.

Knetka Kak LefoCTHasi >kuBasi cuctema. OOlye TIpU3HAKU KJIETOK:
3aMKHyTasi HapykHass MembpaHa, mosiekynbl [THK Kak reHeTHueckuil arirapar,
cucTeMa CHHTe3a Oesika.

Tumnbl K/IETOK: JyKapuoThueckas W TpokapuoThueckas. (OcobeHHOCTU
CTpOeHUsI TIPOKapHOTUUeCKOUW KieTKU. KieTouHasi creHKa OakTtepuid. CTpoeHue
5YKapUOTUYEeCKOM KiIeTKHM. (OCHOBHbIE OT/IMYUSL PaCTUTEbHOW, >XUBOTHOM U
rpyuOHOM KIeTKH.

[ToBepXHOCTHBIE CTPYKTYpPHI K/I€TOK — KJIeTOYHAs CTeHKa, [VIMKOKAJIUKC, UX
¢dbyskiuu. [1nasmMatrnyeckas MembpaHa, eé cBOMCTBa U PyHKLMU. L{uTomniasma u eé
opraHoufpl. OgHomembpaHHble opraHoubl kieTku: OIIC, ammapat Iosbmky,
/m30CcoMbl. [loyaBTOHOMHBIE OpraHOM/bl K/I€TKU: MUTOXOHJPUM, ILIACTUBL.
[Tpoucxo)kaeHre MUTOXOHAPUM W TulacTvi. Bugel 1iactuz. HemembOpaHHbIe
OpPraHou/Ibl K/IeTKU: PUOOCOMBI, KJIETOUHBIM L€HTP, LeHTPHUOJIM, pPeCHUYKH,
JKTYTUKU. DYHKIIMU OpPraHoM/ 0B KileTKU. BKitoueHus.

Sfnpo — perynasTopHbIi 1ieHTp kKieTku. CTpoeHHe sipa: siiepHasi 000J10UKa,
Kapuoria3sma, XpOMaTHH, SPbILIKO. XPOMOCOMBI.

TpaHCIIOpT BeLecTB B KJIeTKe.

JeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Lllneligen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknuH, K. M. bap.

HOuarpammsbl:  «PacnpejeneHre XUMWYECKHMX 3/1€EMEHTOB B  HEXUBOMU
npupozie», «PacripesiesieHe XUMHUYECKUX 3/IEMEHTOB B JKUBOM MIPUPOJIE».

Tabmuipel U cxembl: «lleproanueckass Tabsvila XMMHUUECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIeKy/bl BO/bI», «brocrHTe3 6esika», «CTpoeHre MOJIeKY bl Oesika»,
«Ctpoenue (epmeHTa», «HyknenHoBbie kucnotel. JJTHK», «CTpoeHre MoJeKybl



AT®», «CTpoeHHe 3yKapuOTHUYECKOM KeTKu», «CTpoeHue >KUBOTHOM KIIE€TKW»,
«CTpoeHUe pacTUTE/NbHOM KJeTKW», «CTpoeHue TPOKapUOTHUYECKOW KJIeTKW»,
«CTpoeHue sijpa KJIeTKW», « YT1eBObl», «JIUMUIb».

Ob6opyoBaHMe: CBETOBOW MMUKPOCKOI, 00Opy/0BaHWe [jisi TPOBeJeHUS
HaO/I0/IeHuH, W3MepeHHM, SKCIIePUMEHTOB, MUKpOIIperiapaThl pPaCTUTe/bHBIX,
JKUBOTHBIX U OaKTeprabHbIX K/IEeTOK.

JIaGopaTopHbIe U MpPAaKTHYeCKHe PadoThI:

JlaboparopHasi pabora Ne 1. «/3yueHHe KaTa/JIMTHUYECKOW aKTUBHOCTU
(hepmMeHTOB (Ha rprUMepe amuia3bl UK KaTaaasbl)».

JlabopaTtopHasi pa6ora Ne 2. «V3yuyeHwe CTpPOeHUs] KI/IeTOK pPacTeHHH,
JKUBOTHBIX Y OaKTepuii 1MoJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOTMperapaTax M UX
onucaHue».

Tema 4. JKusHeeATe/TbHOCTb K/I€TKH.

OOmeH BeIecTB, WM MeTab0/M3M. ACCUMUIALMS (TUIAaCTUYECKU 00MeH) U
JUCCUMUISAIMSA (SHepreTuueckuii obMeH) — JiBe CTOpPOHBI e[IWHOrO Tpoljecca
MeTabom3ma. Posib 3aKOHOB COXpaHEHHSI BEIIeCTB W SHEPrUd B TOHUMaHUH
MeTabom3ma.

Tumnbl oOMeHa BelljeCcTB: aBTOTPO(HBINA U reTepoTpodHbIi. Poimb ¢epMeHTOB
B 0OMeHe BelllecTB U TIpeBpalljeHUU SHePruu B KJleTKe.

®otocuHTes. CpeToBass W TeMHOBasg (a3bl (oTocHHTe3a. Peakuuu
doTocuHTe3a. PPekTUBHOCTL PoTOCHMHTEe3a. 3HaueHUe (OTOCHUHTEe3a AJisl KHU3HU
Ha 3emsie. BrusiHue ycioBuid cpefibl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIIIIEHUSI €ro
MPOAYKTUBHOCTU Y KYJIbTYPHBIX paCTeHUM.

XemocuHTe3. XeMOCHHTe3upytole OakTepru. 3HaueHWe XeMOCHHTe3a [iIs
JKU3HU Ha 3emJie.

OHepreTuueckuii 06MeH B KieTKe. PaciieryieHve BeIecTB, BbiiesieHHE U
aKKyMyJ/IMDOBaHWEe SHEPruM B K/eTKe. OTafbl 3SHEPreTUueckoro obMeHa.
I'mukommus. bpoxkenwe u ero Buzabl. KuciopogHoe okucieHWe, WM K/IeTOYHOE
JIbIXaHUe. OxkucnuTenbHOe dbochopunvpoBanue. AddekTUBHOCTD
9HEepreTUUYeCKOro ooMeHa.

Peakijui MaTpuyHOro cuHTe3a. ['‘eHeTnueckass uH(popmanusi u JJHK.
Peanuzaiiusi reHeTUYeCKOW HH(OpMaluu B KjeTKe. ['eHeTHUeCKUM KOJ U €ero
cBoiicTBa. TpaHckpunius — MaTpuuHbiii cuHTe3 PHK. TpaHcsius — 6uocuHTe3
Oesmka. Orarbl TpaHCasAuu. KogupoBaHwe aMuHOKHCIOT. Poss pubocom B
buocuHTe3e Oerka.

HexksieTouHble GopMbl )KU3HU — BUPYChL. MicTOopusi OTKpbITHS BUPYCOB (/. 1.
BaHoBCcKuii). OCOOEHHOCTM CTPOEHHSI U JKM3HEHHOrO I[MK/a BHPYCOB.
bakTtepruocdaru. bonesHn pacTeHud, >XUBOTHBIX W 4YeJIOBeKa, BbI3bIBaeMbIe
BUpycamMu. Bupyc ummyHozaeduiivta yesnoBeka (BUY) — Bo3byaurens CITU/a.



OO6patHasi ~ TpPaHCKpWILMs, peBeprasa W  uHTerpasa. llpoduiakTuka
pacripocTpaHeHust BUPYCHBIX 3a00/1eBaHUMA.

JemMoHcTpanun:

[Toptpetsr: H. K. Kosbuos, 1. . IBanoBckuy, K. A. Tumupsses.

Tabmuipbl U cxembl: «Tumbel nuTaHus», «MeTaboau3M», «MHUTOXOHAPHS»,
«DHepreTuueckuii obmeHn», «Xsoporuiact», «®orocuHres», «CtpoeHue [JHK»,
«CTpoenue U (HyHKIIMOHUPOBaHUe reHa», «CuHTe3 Oenka», «['eHeTUUeCKU KOy,
«Bupyce», «bakrepuodarn», «CTpoeHre W Xu3HeHHbIM LWka Bupyca CIIW/a,
bakTepuodara», «Permukarms JTHK».

OO6opyoBaHue: Mojenu-anTuIMKaluu «Yasoearne THK v TpaHCKpUMIHS»,
«buocunTes benka», «CTpoeHure KaeTKu», Mojiesb CTpyKTypbl JTHK.

Tema 5. PasMHO)XeHHe ¥ MHMBU/ya/IbHOEe pa3BUTHE OPraHU3MOB.

KneTouHblli LMK/, WIXM >KU3HEHHBbIM LUK K/IeTKU. VIHTepdasza U MHUTO3.
[Tpoueccel, nporekawmye B MHTepdasze. PennMkanus — peakiusi MaTpUUHOTO
cunte3a [IHK. CtpoeHne XpoMOoCcOM. XpPOMOCOMHBIM Habop — KapuOTHIIL.
OurnaougHbli U TalVIOWAHBIM ~ XPOMOCOMHBIE  HaboOpbl.  XpOMaTH[BL.
[luTo/slornuecke OCHOBBI  pasMHOXKEHUSI W WHAWBUAYaIbHOTO  Pa3BUTHUSA
OpraHu3MOB.

Henenvie knetkn — muto3. Craguu muto3a. [Iporjeccel, mpoucxojsiiyie Ha
pasHbIX CTaJUsAX MUTO3a. bruosornueckuii CMbIC/T MUTO3a.

[TporpammMupyemasi rubesb KIeTKH — arionTos3.

®opMbl pa3MHOKEHUSI OpPraHW3MOB: Oecriosioe U mojoBoe. Buapl H6ecrionoro
pPasMHOXXeHUs: JieJleHue HaJBoe, T[I0YKOBaHWe OJHO- W MHOIOKJ/IeTOYHBIX,
criopooOpa3oBaHue, BereTaTUBHOE pa3MHOKeHHe. VICKyCCTBeHHOe KJIOHUPOBaHUe
OpPraHM3MOB, ero 3HaueHue [J/1s1 CeJIeKL1U.

[TonoBoe pa3MHOKeHUe, ero OTJIMUMs OT becrosoro.

Metio3. Crtaguu Meiio3a. [lporjecchl, MpoUCXOslyMe Ha CTafusX Melo3a.
[ToBepnenne xpomocoM B Mero3e. Kpoccunrosep. buonormyeckuii CMbICT H
3HaueHue Mero3a.

[ameToreHes — mporiecc 00pa3oBaHHSl TOJIOBBIX K/IETOK Y >KMBOTHBIX.
[TosioBbIe »Kese3bl: CEMEHHUKU U SMUHUKU. OOpa3oBaHWe U pa3BUTHeE TOJIOBbIX
KJIETOK — raMmeTr (CriepMaTo30M[, SULeK/IeTKa) — ClepMaToreHe3 KW OBOTeHe3.
OcobeHHOCTH CTpOeHHUsl SIMLEKIeTOK M criepmMaro3ouioB. Orof0TBOpeHue.
[TapTeHorenes.

WuavBUyanbHOe pa3BuThe (OHTOreHe3). OMOpHOHANIbHOE pa3BUTHE
(3mbOpuoreHe3). JDrarnbl SMOPHUOHATBLHOTO Pa3BUTHSL Y TIO3BOHOUHBIX >XMBOTHBIX:
AnpobneHve, racTpyssuusi, opraHoreHe3. I[ToctambOpuoHanbHOe pa3BuTHe. THITBI
MOoCTIMOPUOHA/ILHOTO pa3BUTHS: TPsIMOe, HempsiMoe (JIMUKMHOYHOe). BrwusHue



cpeJbl HAa Pa3BUTHE OPraHM3MOB, (DaKTODbI, CIIOCOOHBIE BBI3LIBATH BPOKAEHHBIE
YPOZCTBaA.

Poct u pa3Butue pacreHrMd. OHTOreHe3 LIBETKOBOIO DPACTEHUS: CTPOEHHeE
CeMeHHU, CTa/Iuu Pa3BUTHS.

JdeMoHCcTpanuu:

Tabmuipl ¥ cxembl: «POpPMBI pa3sMHOKEHUS OPraHU3MOB», «J[BoliHOe
OIUIOJJOTBOPEHHE Y 1IBETKOBBIX pacTeHWM», «BerertaTuBHOe pa3MHOXeHUE
pacTeHuii», «/leneHue KkieTkd Oakrepuil», «CTpoeHUe TIOJOBBIX KJIETOK»,
«CTpoeHne XpoMoCOMbI», «KieTounbl Lukm», «Permmkanms JHK», «Mwuto3»,
«Metio3», «IIpsmoe u HenpsiMoe pa3BUTHE», «I'ameToreHe3 y M/IEKOMUTAIOIIUX U
yesi0BeKa», « OCHOBHbIE CTaIMM OHTOTr€He3a».

Ob6opynoBaHue: MUKPOCKOT, MUKpOIIperiaparhbl «Criepmarto3ou/ibl
MJIEKOTIUTAIOLLero», «SHleKneTka M/eKonuraroljero», «KapruokrHe3 B KieTKax
KOpelllka JiyKa», MarHUTHas MoJe/b-alruimkanus «/emeHue KjieTkh», MOJesb
OHK, Mmozenb MmeTtadasHOM XpOMOCOMBI.

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopatopHasi pabora Ne 3. «HabmrofeHue MuTO3a B K/IeTKaX KOHUHKA
KOpelllKa JiyKa Ha TOTOBBIX MUKpOIIperaparax».

JlabopatopHasi pabora Ne 4. «l3yueHue CTpOEHHs IIOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIperiaparax».

Tema 6. HacsieCTBeHHOCTH ¥ K3MEHUMBOCTh OPraHU3MOB.

[Ipeamet v 3ajauu reHeTUKU. VICTOpUS pa3BUTUS TeHeTUKU. PoJib LIUTOI0TUM
1 5MOpHONIOTUM B CTAHOBJ/IEHWW TeHeTHKW. BKiaJ, pocCUiCKUX U 3apy0OeKHbIX
YUEHBIX B pa3BUTHE TeHETHKHW. MeToAbl TeHeTUKH (TMOpHua0IoruuecKui,
LIUTOT€HEeTUYECKUM, MOJIEKY/IIPHO-TeHeTUUeCKni). (OCHOBHbBIE TeHeTUUYeCKue
MOHATHSA. ['eHeTUUeCKass CUMBOJ/IMKA, UCII0JIb3yeMasi B CXeMaxX CKPellMBaHUM.

3aKOHOMEPHOCTH HacJie[JOBaHUs TPU3HAKOB, YCTaHOB/IeHHbIe ['. MeHgenem.
MoHorubpugHoe ckpeljuBaHWe. 3aKOH eAWHOOOpa3us TUOpUJOB TE€PBOTO
rnokosieHusi. IlpaBuio JOMUHUpOBaHUS. 3aKOH paclleryieHWs [IPU3HaKOB.
['unoresa yucrToTsl ramert. [1osiHOe U HeroJiIHOe JOMUHMPOBaHUe.

OurubpuaHoe  cKpelljiBaHWe. 3aKOH  He3aBUCHMOIO  HacC/ae[0BaHMS
NpU3HAKOB.  L[uTOoreHeTMUeCKWe  OCHOBBI  JUTHOPHUAHOTO  CKpEI[MBaHUS.
AHanusupymolljee cKkpeluBaHue. Vcronbp30BaHue aHaIU3UPYIOLEro CKpeljuBaHus
JJ1sI OTIpe/iesieHHsl TeHOTHIa 0CO0Hu.

CuervieHHOe Hac/jefioBaHWe Tipu3HakoB. Pab6ora T. MopraHa 1o
CLIe[IJIeHHOMY Hac/le[JOBaHWIO TeHOB. HapyllleHWe clLerieHusi FeHOB B pe3yJibTare
KPOCCUHIOBepa.

XPpOMOCOMHasi TeOpUs HaC/IeICTBeHHOCTH. ['eHeTUUYeCKUe KapThl.



['eHeTrka mosia. XpoOMOCOMHOe OripefiejieHue I10jila. AyTOCOMBI U TI0JIOBbIe
XpomMocoMmbl. ['omorameTHble U TreTeporameTHble opraHusmbl. HacenoBaHue
TPU3HAKOB, CLIEIJIEeHHBIX C I10JIOM.

V3MeHUMBOCTb. Bu/ibl U3MEHUMBOCTU: HeHac/1eCTBeHHAsA U Hac/leCTBeHHas.
Pone  cpegpl B HeHac/Ie[ACTBEHHOW  M3MEHUYMBOCTH.  XapaKTepPUCTHKA
MOAU(PUKALIMOHHOM M3MEeHUMBOCTH. BapUallMoHHbIN psifi M BapyalMOHHAasi KpUBasl.
Hopma peakuyn npusHaka. KosmuecTBeHHble M KaueCTBEHHbIE TPU3HAKA U HX
HOpMa peakuyu. CBoKCTBa MOAU(MDUKALIMOHHOW U3MEHUHUBOCTH.

HacsiegcTBeHHas, WM TeHOTUIWYeCKas, W3MeHUMBOCTh. KoMOWHaTHBHas
W3MEHUMBOCTb. MeWo3 U TI0O/IOBOM TMIPOIjecC — OCHOBAa KOMOWHATHUBHOM
M3MEeHUYMBOCTU. MyTallMOHHasi U3MeHUMBOCTh. Kylaccudukaiys MyTaijuii: reHHbIe,
XPOMOCOMHBIe, rTeHOMHbIe. HacToTa ¥ IpUUYMHbLI MyTaluud. MyTareHHbie (DaKTOPBI.
3aKOH rOMOJIOTUYEeCKUX PSiZIOB B HacaeACTBeHHOM uaMeHunMBocTy H. Y. BaBunoga.

BHesiiepHas Hac/ie[CTBeHHOCTb U USMEHUYMBOCTb.

['eneTuka uesioBeka. Kapuotum uesoBeka. OCHOBHbIe MeTO[bl T'€HETHUKU
ye/I0BeKa: TeHeajlornueCcKuii, O/IM3HeLI0OBbIN, [IMTOTeHeTUUYeCKUM, OMOXUMUUeCKIH,
MOJIEKY/ISIPHO-T€HeTUUeCKUN. CoBpemeHHoOe ornpezieseHye reHOTHIIA:
TI0JTHOT€HOMHOe CeKBeHUpOBaHUe, FeHOTUIIMPOBaHUe, B TOM UHWCJie C I[OMOLLbIO
[MlP-ananu3a. HacneacTBeHHble 3a0osieBaHMsSI 4YesioBeKa: TeHHble 00Jie3HH,
Oo/ie3HM C Hac/IeZICTBEHHOMN IIpe/IpacrioyioyKeHHOCTbI0, XPOMOCOMHBIE OO0/Ie3HHM.
ComaTrueckve U reHepaTuBHble MyTauuu. CTBOOBble KieTKU. [IpUHLUIIBI
30pOBOr0 00pasa >KW3HU, JUAaTHOCTUKH, IPOMUIAKTUKY U JleueHusl TeHeTUUeCKUX
bonesHeil. MeauKo-reHeTMUECKOe KOHCY/JIbTUPOBaHHe. 3HaueHHe MeIUlMHCKOU
TeHeTHKHU B TPe/IOTBPAII[eHUH U JIeUeHUH TeHeTHUecKuX 3a00/ieBaHMi ye/loBeKa.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Menpens, T. Mopran, I'. ge ®pus, C. C. YerBepukos, H. B.
Tumodgees-Pecosckuii, H. V1. BaBunos.

Tabmurel ¥ cxeMbl:  «MOHOTHOpUHOE  CKpeIllMBaHWMe W €ro
LIUTOTeHeTUYeCKasi OCHOBa», «3aKOH pacllerieHusi W ero LMUTOreHeTHuecKas
OCHOBa», «3aKOH UWCTOTbI  rameT»,  «J/IUruOpugHOE  CKpeIuBaHHe»,
«[QuTo/nornyeckue  OCHOBBbI ~ AUTHOPUAHOTO  CKpeLIUBaHUs», «Merio3»,
«B3aumopencTBre aniebHbIX TeHOB», «['eHeTWueCcKuMe KapThl paCcTeHUM,
JKUBOTHBIX U 4YejloBeKa», «['eHeTuka riona», «3aKOHOMEPHOCTU HaCJiel0BaHUs,
CLIEIUIEHHOI'O C MO0JIOM», «KapuoTurbl yYesoBeKa U JKUBOTHBIX», «Buabl
M3MEHUYMBOCTW», «MoaudukalimoHHas W3MeHUYMBOCTb», «HacnezoBaHue pe3yc-
(dakTopa», «I'eHeTHKa rpynn KpoBWU», «MyTallMOHHAsi U3MEHUYMBOCTbY.

OOopyoBaHue: MOAe/NMU-aIIMKAUA  «MOHOTUOPHAHOE CKpeIuBaHue»,
«HeronHoe gomuHUMpOBaHMe», «/WrMOpUHOE CKpeluBaHue», «llepekpéct



XpPOMOCOM», MHKDPOCKOIl W MUKporipernapatr «/lpo3oduia» (HopMa, MyTaiuu
(hopMBI KPBUILEB M1 OKPACKH TeJia), repbapuii «I'0pox MOCeBHOM».

JIaGopaTopHbIe U MpaKTHYeCKHe PadoThI:

JlabopartopHasi pabora Ne 5. «l/3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTUOPUTHOTO CKpeIUBaHus ¥ AP030¢H/Ibl Ha TOTOBBIX MUKPOIIPeriapaTax».

JlabopatopHast pabota Ne 6. «M3yueHre MoAMMHUKALIMOHHON U3MEHUHUBOCTH,
TOCTPOEeHUe BapHALIMOHHOIO Psifia U BapUallMOHHOW KPUBOW».

JlabopatopHasi pabota Ne 7. «AHanmu3 MyTauuil y Ap0o30(dH/Ibl Ha FOTOBBIX
MHUKpOIIpernaparax».

[TpakTrueckass pabora Ne 2. «CocTaB/eHWe ¥ aHa/lW3 POJIOCTIOBHBIX
yesioBeKa».

Tema 7. Cenekius opraHnu3zMoB. OCHOBbI OHOTEXHO/IOTHH.

Cenekijisi Kak HayKa M TIpoLiecc. 3apoK[eHue CeleKLUU U JOMeCTUKALUI.
Yuyenne H. WM. BaBunoBa 0 1eHTpax IIPOMCXOXKIEHHS ¥ MHOroobpa3sus
KYJIbTYPHBIX pacTeHud. LleHTpbl MPOUCXOXKJeHUs AOMalllHUX >XMBOTHBIX. CoOpT,
1opoJa, 1ITaMM.

CoBpeMeHHbIe MeTO/IbI CeleKI[MH. MacCoBbIi ¥ WHAWBHUAYa/IbHbIN OTOODHI B
CeNeKLMM pacTeHud W JKMBOTHBIX. OLleHKa 3KcTepbepa. biam3kKopojcTBeHHOe
cKperuBaHve — WHOpuAMHr. Yucras mauHusA. CKpelliBaHWe UHWCTBIX JTUHUM.
[etepo3uc, wiv rubpuaHas cuia. HepoacTBeHHOe CKpelllvBaHWe — ayTOPUUHT.
OtpanénHas rtuOpugu3ald U e€ ycrexu. VICKyCCTBEHHBIM MyTareHe3 W
TO/TyUYeHre TIOJIUIUIONJO0B. [JOCTV)KeHUs CejleKLUM pacCTeHWM, >XUBOTHBIX U
MHUKPOOPIraHM3MOB.

buoTtexHo/sorvs Kak OTpac/b IPOM3BOACTBA. ['eHHass WH)KeHepus. ITarlbl
co3manusi pekoMmbuHaHTHOM JIHK ¥ TpaHCreHHBIX OpraHu3MoB. KreTtouHas
vHKeHepus. KieTouHble KyJ/bTypbl. MUKDOK/IOHA/IBHOE pa3MHO)KeHHe PacTeHUH.
KioHvpoBaHue BBICOKONPOJYKTUBHBIX  Ce/IbCKOXO35IMCTBEHHBIX OpPraHM3MOB.

OKonornueckie W 3TMUeckue  mpobnempl. I'MO  —  reHeTHYeCKH
MOAU(UIMPOBaHHbIE OPTraHU3MBbl.
[emMoHCTpaLuu:

IToprpetsr: H. M. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. @.
VBaHOB.

Tabnuiel 1 cxembl: KapTa «L[eHTpbI TIPOMCXOXKAEHWS W MHOT000pa3us
KY/IbTYPHBIX pacTeHui», «[lopojsl fOMaIIHUX )XUBOTHBIX», «CopTa KyJ/JIbTYPHBIX
pacteHmii», «OTaanéHHas rubpuausanys», «PaboTel akaziemuka M. @. MiBaHOBa»,
«omumnongusi», «OOBEKTHI OUOTexHOMOTUM», «KileTouHble KyJabTYpbl U
KJIOHUPOBaHue», « KOHCTpyrpoBaHue U IepeHoC TeHOB, XPOMOCOMY.

O6opyioBaHMe: MYJISDKU TIJI0/I0B U KOPHEIIOZI0B AUKUX (OPM U KYJIbTYPHBIX
COPTOB pacTeHul, repbapuii «Ce/lbCKOX03SIICTBEHHbIE PaCTeHUSI».



JIaGopaTopHbIe U MPAKTHYECKHEe PadOThI:

OKcKypcusi «OCHOBHbIE MeTOAbI W [JOCTH)KEHUSI CeJeK[IMA pacTeHud u
JKUBOTHBIX (Ha CeJIEKIIMOHHYIO CTaHLIUIO, TIEMEHHYO bepmy,
COPTOUWCITBITaTeIbHBIA ~ yUaCTOK, B TeIUIMYHOE XO35HCTBO, JIabOpaTOpHIO
arpoyHUBEPCUTETA UM HAyUHOT'O 1[eHTpa)».

11 KJIACC

Tema 1. DBo/nroI{OHHAA 0MO/IOTIHA.

[IpearnochlIKM BO3HUKHOBEHHSI SBO/IFOLIMOHHOM TeOpHUU. IBOJIIOLMOHHAS
Teopusi U eé mMecto B Ouosiornu. BiusiHMe 3BOJIIOLIMOHHOW TEOPHHM Ha Pa3BUTHE
Ouosioruy U APYTUX HayK.

CBueTenbCTBa HSBOJIOLMU. [lameoHTO/IOrMUeCKHe: TOC/ae[0BaTeTbHOCThb
TOSIBJIEHUS BUJIOB B I1a/IeOHTOJIOTUYECKON JIeTOMUCH, TepexojHble (OpMBI.
buoreorpaguyeckue: Cxo/CTBO U pa3nuure (ayH 1 ¢h1op MaTePUKOB U OCTPOBOB.

OMOpHo/iIoTUYeCKre: CXO[CTBA U pa3iduusi SMOPHOHOB pa3HbIX BH/OB
M03BOHOUHbIX. (CpaBHUTE/IbHO-aHATOMUYECKHe: TOMOJIOTUUYHbIE, aHa/J0TUUHbIE,
pyJAWMeHTapHble OpTaHbl, aTaBU3MbL. MOEKY/ISIPHO-OMOXUMHUUECKHe: CXO/ICTBO
MeXaHU3MOB HaC/e/[CTBEHHOCTH W OCHOBHBIX MeTabo/MUecKUX TyTed y BcCex
OpraHM3MOB.

OBomoLvoHHas Teopus Y. [lapBuHa. [IpeArnocbuiKM BO3HUKHOBEHUSA
JapBUHMU3Ma. [IBWKyIMe CU/Ibl 3BOMIONUMM BUAOB 10 JlapBuHY (M30BITOUHOE
pPa3MHOXXeHHe TP OrPAaHUYEHHOCTH PeCcypCcoB, HeorpejenéHHasi W3MEeHUYUBOCTD,
6opnba 3a cyljecTBOBaHUe, eCTeCTBEHHbIN 0TOOD).

CunteTtnueckas Teopus 3Bomoluu (CT3) 1 eé 0CHOBHBIE TIO/IOKEHUS.

MukposBostonus. [Tonmynsiius Kak eJUHALA BUJA U SBOJTFOLIUM.

[BrKyiye cusbl (hakTopbl) SBOMIOLMUA BUOB B MpUpPOJe. MyTallMOHHBIN
rpoLecc ¥ KOMOWHATUBHasi W3MEHUYMBOCTb. [lOMy/islMOHHbIE BOJHBI WU JIpeud
reHoB. VI30/111Us1 U MUTPaLUs.

EctecTBeHHBIM O0TOOp — HampaB/sAOMUK  (GakTop 3BOIOIUH. DPOpPMBI
eCTeCTBEHHOTO 0TOOpa.

[Tpucrioco6/ieHHOCTh OpPraHU3MOB Kak pe3y/bTaT 3BoiOLMU. [Ipumepbl
TIPUCITOCOOIeHNH y OpraHu3MoB. ApomMopdh03bl U WAMOa AN TalIH.

Bug u  Bumoobpasoanwe. Kputepuu Buga. OcHOBHble  (hOPMBI
BHj000pa3oBaHusi: Teorpadrueckoe, SKOJIOTUUECKOe.

MakposBosrorisi. Dopmbl  3Bo/IOLMM:  (UIETUYECKasi, JUBepreHTHas,
KOHBepreHTHasi, mapaJsiiesibHast. HeoOpaTUMOCTh 9BOIOIUH.

[TpoucxokgeHrve OT HecreLUaJId3upOBaHHbIX TpeAKoB. [Iporpeccupytromias
crielany3anys. AlanTUBHAsA paJyAaLys.

JdeMoHCcTpanuu:



[Toptpetsl: K. JTunuen, XK. b. Jlamapk, Y. dapsuH, B. O. KoaneBckuy, K.
M. Bbap, 3. I'ekkenb, @. Mrosuiep, A. H. CeBep1joB.

Tabuibl U cxeMbl: «Pa3BUTHE OpraHAYecKoro Mupa Ha 3emsie», «3apOo/bIIu
TO3BOHOUHBIX ~ JKUBOTHBIX»,  «ApxeonTepukc», «®opmbl  6Goppbbl  3a
CYILIIeCTBOBaHME», «ECTecTBeHHbI 0TOOP», «MHOroobpasye COpPTOB pacTeHMi»,
«MHoroobpa3ue II0poJ,  >KUBOTHBIX», «ITonynsun», «MyTaluoHHas
M3MEHUYMBOCTb», «Apomopdo3bl», «MauoasanTtaimm», «OOlasi JereHepaiiys»,
«Bwxylipe cuibl 3BOMOLMN», «KapTa-cxema Mapiipyta mnyrtewiectBusi Y.
HapeuHa», «bopbba 3a cyiectBoBaHue», «IIpHcriocobeHHOCTh OpraHH3MOBY,
«['eorpadurueckoe BH000pa3oBaHue», « IKOJOTUUECKOe BUI000pa30BaHMe».

Ob6opyaoBaHue: KOJUIEKIUSI HAaCEeKOMbBIX C pa3/MUHbIMU TUIAMU OKpacCKH,
HaboOp TUIOZIOB M CeMsiH, KOJIIeKI[Usl «IIprMephl 3alUTHBIX MMPHUCTIOCOOEHUHN Y
JKUBOTHBIX», Mojiesib «OCHOBHbBIE HarlpaBeHUs IBOJIIOLMK», 00BEMHAs MOJesh
«CTpoeHue rojI0BHOTO MO3ra MO3BOHOYHBIX».

buoreorpadguueckass kapta MHpa, KOJUIeKLUsA «POpMbI COXPAaHHOCTU
WCKOMAaeMbIX >KUBOTHBIX U pacTeHWM», Mojenb anrumkauus «llepekpéct
XpOMOCOM», BJ/I&)KHbIe TIperapatbl «Pa3BuUTHE HACeKOMOro», «Pa3BuTHe
NSTYIIKW», MUKporipernapaT «/Ipo3oduna» (Hopma, MyTaluyd (OpMbI KpPbUIbEB U
OKDAaCKH Tesa).

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopatopHasi pabora Ne 1. «CpaBHeHHe BH0B MO MOP(HOIOrHYeCKOMY
KPUTEPHUIO».

JlabopatopHasi pabota Ne 2. «OmnucaHue TPUCTIOCOO/IEHHOCTH OpraHu3Ma U
eé OTHOCUTE/IbHOT'O XapaKTepay».

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )XU3HU Ha 3emiie.

[oHayuHble TIpeACTaB/e€HUS O 3apOKAeHWMU >KW3HU. HayuHble rurnoressl
BO3HWKHOBEHUSI KM3HM Ha 3emse: abuoreHe3 W TMaHCIepMus. XuUMHUUecKas
3BO/IOLMSL. AOHOTeHHBbIM CHHTe3 OpraHUuecKuX BeIleCTB W3 HeOpraHUu4YecKux.
OKCIepuMeHTa/IbHOe TIOATBEPXKAeHNe XMMUUeCKOM 3BoJioLuu. HauasbHbie STarbl
buonoruyeckont spoymonuu. ['unoresa PHK-mupa. @opmupoBaHre MeMOpaHHBIX
CTPYKTYDP W BO3HMKHOBEHHE MPOTOK/IETKU. IlepBble KIeTKM M WX SBOJIIOLIUS.
®opMUpOBaHNEe OCHOBHBIX TPYMI KUBBIX OPraHW3MOB.

Pa3BuTHe Xu3HU Ha 3emsie 10 5paM U mepuoaam. Kartapxei. Apxelckas v
TpoTepo30McKass 3pbl. Ilameo3oiickas 3pa W €€ TIepHUoAbl: KeMOpHUMCKHM,
Op/IOBUKCKWM, CUITYPUNCKWH, IEBOHCKWH, KAMEHHOYTO/TbHBIM, TEPMCKUM.

Mes3o0301icKas 5pa U eé nepuo/ibl: TPUaCOBBIN, FOPCKUM, MEJIOBOM.

KaiHo30MCKast 2pa ¥W €8 m[epuojbl: MaJeOreHOBbIM, HEOreHOBBIH,
AQHTPOITOT€HOBBIMU.



XapakTepucTHKa K/IMMaTa Y reooruyeckux mpoueccoB. OCHOBHbIE 3Tarlbl
3BOJIIOLIUM PACTUTE/IbHOTO U KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd WU
JKUBOTHBIX. [TosiB/IeHMe, pacliBeT U BbIMUpaHWe IPYM >KUBbIX OPraHU3MOB.

CucrtemMa OpraHMYeckKOro Mupa Kak OTpakeHWe 3BOMOLMA. OCHOBHBbIE
CUCTeMaTU4eCcKre rpynmbl OPraHu3MOB.

OBOJIIOLIUS YesioBeKa. AHTPOIIOIOTUS KaK Hayka. Pa3BuTure 1ipeCcTaB/ieHAN O
MPOUCXOXX/IEeHUH uYesioBeKa. MeToabl H3yueHHsi aHTpornioreHe3a. CxofcTBa H
pas3Muus yeoBeKa 1 KUBOTHBIX. CHCTeMaThyecKoe MOoJIOKEeHUe ueioBeKa.

Oewkyime  cunbl  (akTopbl) — aHTpOMOreHe3a. HacnencrBeHHast
W3MEHUMBOCTb M eCTeCTBeHHbI o0TOO0p. OOIecTBeHHbI 00pa3  >KWU3HH,
W3rOTOBJIEHHE OPY/IUM TPYy/ia, MbIIIL/IEHUE, peyb.

OCHOBHBIE CTay¥ ¥ BEeTBU 3BOJIIOL[MY YeJIOBeKA: aBCTPaIONUTEKH, YenoBek
ymesibid, YenoBek npsmoxopsimid, YenoBeK HeaHJepTaaibCKuM, YeyoBek
pa3yMmHbIii. Haxofky HMCKOMaeMbIX OCTAaTKOB, BpeMs CyllleCTBOBaHMs, 00/1acTb
pacrnpocTpaHeHusi, 00BEM TO/I0BHOTO M03ra, 006pa3 »KHU3HH, OPY/IUsl.

YenoBeueckre packl. OcHOBHble  OoJibIlide  pachkl:  eBpOIeOUHas
(eBpa3uicKasi),  Herpo-aBCTpa/JioWHasi  (2KBaTOpWa/bHasl),  MOHIOJIOW/IHAs
(a3maTcKo-aMepHKaHCKasi).  UepTbl  TIPUCTIOCOONIEHHOCTH  TIpeZCTaBUTEseH
yeJIOBeUeCKUX pAC K YCJIOBHUSIM CyLeCcTBOBaHUsA. EAMHCTBO uenoBeuecKux pac.
Kpurtuka pacusma.

JdeMoHCcTpanuu:

[Toptpeter: ®@. Penu, JI. Ilactep, A. 1. Omnapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuupl 1 cxembl: «Bo3HukHOBeHre CoJHEUHOW cUCTeMbl», «Pa3Butue
OpraHdueckoro mwpa», «PactuTenbHasg KieTka», <« KMBOTHas  KJeTKa»,
«[Tpokapuotuueckasi kietka», «CoBpeMeHHasi CUCTeMa OpPraHMYecKOro MUpa»,
«CpaBHeHHe aHAaTOMUYECKHWX YepT CTPOeHHs Ye/ioBeKa W uel0BeKOOOpa3HbIX
06e3bsii», «OCHOBHBIE MeCTa [aJIeOHTOJIOTUYECKUX  HAXOJOK  TPeJKOB
COBPEMEHHOI'0 YejioBeKa», «/lpeBHeumme mogu», «peBHue mogm», «llepBbie
COBpeMeHHbIe It/In», «HemoBeueckue pachl».

O6opymoBanue:  Myasbku  «IIpoucxoxkzeHue — dejoBeKa»  (OHOCTHI
aBCTPA/IONUTEKa, TMUTEKAaHTPOIa, HeaHJepTa/blla, KPOMaHbOHLA), CJIENKA WU
n300pakeHWs] KaMeHHBIX OpYAWN TepPBOOBITHOTO uesoBeKa (KaMHU-YOIITIEPHI,
pybuna, ckpebma), reoxXpoHoJjiorhuuecKass Tabmuila, Ko/uteKiusi «®PopMbl
COXPaHHOCTU UCKOTaeMbIX XKUBOTHBIX U PACTEHUI».

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

[TpakTrueckas pabora Ne 1. «/3yueHHe HMCKOIAaeMbIX OCTAaTKOB PaCTeHUN U
JKABOTHBIX B KOJIJIEKLIUSIX).



OKCKypCHUsi «DBOJIOLUS OPraHUYeckKoro Mvpa Ha 3emsie» (B eCTeCTBEHHO-
Hay4HbIM WU KpaeBeueCKuil My3ei).

Tema 3. OpraHusmbl U OKpPY)Karollas cpeja.

OKOJI0TMsl KaK HayKa. 3a/ilauv U paszesibl 3K0Ja0rui. MeTozbl 3KOJI0rHYeCcKUX
WCCJIeJOBaHUU. DKOJIOTUUeCKOe MUPOBO33peHre COBPEMEHHOI0 UeioBeKa.

Cpezbl 00WTaHUS OpPraHU3MOB: BOZHAsl, Ha3eMHO-BO3ZYIIHasi, TOYBEHHas,
BHYTpPHOPraHU3MeHHasl.

OKosornyeckde (akrtopel. Krnaccugukanms 3KOJ0TMYeCKUX (PaKTOpPOB:
abuoTnueckre, OWOTHYECKHMe U aHTPOIOreHHble. JleliCTBHE 3KOJIOTUYECKUX
(akTOpOB Ha OpraHU3MBblI.

AbuoTnyeckue (akTOphI: CBET, TeMIlepaTypa, BAaXXHOCTb. DOTorepruogusm.
[lpucnocobneHrsi OpraHU3MOB K  [IeHCTBUIO  abWOTUUeCKuX  (haKTOPOB.
buonorunyeckve puTMmel.

buotnueckve  (akTopBbL. Buael  OMOTUUECKHMX  B3aUMOJENCTBUIA:
KOHKYpEeHLIYsl, XUILHUYeCTBO, cuMOU103 U ero ¢opmel. [lapasuTusM, Koomeparus,
MyTyajsu3M, KOMMeHCa/u3M (KBapTHPAHCTBO, Hax/ieOHUUYeCTBO). AMEHCaJH3M,
HelTpanu3M. 3HaueHWe OWOTUUECKHWX B3aWMOJENCTBUN i CyIlleCTBOBaHUS
OpraHM3MOB B TIPUPOJHBIX CO0DIIIeCTBaX.

OKOJIOTUYECKHEe XapaKTepPUCTUKU nomyasiguu. OCHOBHBIE —TOKa3aTesd
MOMYJ/ISILMW: YUCJIEHHOCTh, IJIOTHOCTh, POXXJaeMOCTb, CMEpPTHOCTb, IPUPOCT,
Murpauus. JJvHaMuKa 4iC/IeHHOCTH TMOMYJISILANA U €€ peryJisiusl.

JdeMoHCcTpanuu:

[Toptpetsl: A. l'ym6onbaT, K. @. Pynbe, 3. ['ekkenb.

Tabmuipl U cxeMbl: KapTa «IIpupozaHbie 30HBI 3eMan», «Cpeibl 0OUTaHUS
opraHu3sMoB», «®dotonepuoausm», «llonynsauuu», «3aKOHOMEPHOCTH pOCTa
YMCJIEHHOCTHY NONYJ/IsIUK MH(DY30pUK-Ty(deTbKu», «llulleBble Lienm».

JIaGopaTopHbIe U MPaKTHYeCKHe PadoThI:

JlabopartopHasi pabota Ne 3. «Mopdosoruueckue ocoOeHHOCTH pacTeHUN U3
Pa3HbIX MEeCT OOUTaHMUSI».

JlabopatopHasi pabora Ne 4. «BiusHure cBeTa Ha POCT ¥ pa3BUTHE UEPEHKOB
KOJieyca».

[TpakTrueckas pabota Ne 2. «ITofCuéT TVIOTHOCTH TIOIYJISILIUIA pa3HbIX BU/OB
pacTeHUu».

Tema 4. Coo0111ecTBa ¥ 9K0/I0THUeCKHe CHCTEeMbI.

CoobiiectBo opraHusMoB — OuoreHo3. CTpPyKTypbl OuOLleHO3a: BU/IOBas,
MPOCTPAHCTBEHHasi, Tpoduueckas (muileBast). Buabl-gomuHaHThl. CBSI3U B
buoreHo3e.

OKonornuueckie CuUCTeMbl (9KocucTembl). [loHsiTHe 00 3SKocucTeMe W
buoreorieHo3e. @PyHKIMOHANbHbIE KOMIIOHEHTbI 3KOCHCTEMbI: TPOJYLIeHThI,



KOHCYMEHTBI, pe/lylieHTbl. KpyroBOpOT BeIlecTB U TOTOK SHEPTHUH B 9KOCHUCTEME.
Tpodurueckue (muIeBble) YPOBHM 5KOCHUCTeMbl. [lulleBble 1leMM U CeTH.
OcHOBHbIe TIOKa3aTeJyd SKOCUCTeMbl: OuoMacca, TPOAYKLUs. OKOJIOTHYeCcKue
MUpaMU/Ibl:  TIPOAYKL[MM, UWC/IeHHOCTH, Ouomaccel. CBOWMCTBAa 3KOCHUCTEM:
yCTOMYMBOCTh, CAMOPEry/isiiys, pa3BuTre. CyKileccusl.

[IprpogHbIe 5KOCUCTEMBbIL. DKOCHUCTEMBI 036D M peK. JKOCHUCTEMA XBOWHOTO
WA IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTeHHbIE ~ 3KOCHUCTeMbI.  ATDO3KOCUCTEMBL.  YPOOIKOCHUCTEMBI.
Brosiornueckoe U X035MICTBeHHOE 3HaUeHKe arpO3KOCHUCTeM M YPOOIKOCUCTEM.

Bbropa3HooOpa3ue kKak (akTop yCTOMUMBOCTU 3KocucTeM. CoxpaHeHHe
6ronornueckoro pa3HooOpasus Ha 3emie.

Yuenve B. U. BepHazsckoro o 6uocdepe. I'paHuIlbl, COCTaB U CTPYKTypa
6uocdepnl. JKuBoe BemectBo W ero (yHkumud. OcobeHHOCTH OuOChepbl Kak
riiobanbHOM 3KOocHCTeMbl. [IMHaMWuecKoe paBHOBece M oOpaTHasi CBsi3b B
buocdepe.

KpyroBopoThI Bell[eCTB U OMOTeoXUMUUeCKre IUKIbI 3/1eMeHTOB (yTriepoja,
a30Ta). 30Ha/ILHOCTh 6rocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YesoBeuecTBO B Orocdepe 3eman. AHTPOIIOTeHHbIe U3MeHeHus B Gruocdepe.
['noGanbHble 3K00TMUecKUe Mpo0ieMbl.

Cocy1iecTBoBaHHe MIPUPO/IbI u ye/l0BeUeCTBa. CoxpaHeHue
6ropa3Hoobpa3usi Kak 0CHOBA yCTOMUYMBOCTH Orocdepbl. OCHOBa paljiOHAIBLHOTO
yrpaB/ieHUs: TIPUPOAHBIMH pecypcaMHM U UX UCIoJb30BaHue. [JoCTKeHUst
O1osIorvy ¥ 0XpaHa MPUPO/IbI.

JeMoHcTpanuu:

[Toptpetsl: A. [I)x. Tencu, B. H. Cykaués, B. 1. BepHagckuii.

Tabmuipl U cxeMbl: «[luireBble 1ienu», «BHUOIIEHO3: COCTAaB M CTPYKTYpa»,
«[Ipupopnbie coobijectBa», «Llenmu mnUTaHUs», «IKOJIOrMUeCKas MUpPaMUAA»,
«buocdepa u uenoBek», «IKOCHCTEMA IUPOKOIUCTBEHHOTO Jieca», « DKOCUCTEMA
XBOMHOro neca», «buouenos Bomoéma», «ArpoueHos3», «lIpumMepHbie
aHTPOTIOTeHHble  BO3JEMCTBUS HAa TMpPUPOAY», «BakHeline MCTOYHUKU
3arpsi3HEHUsT BO3/lyXa M IPYHTOBBIX BO/», «IlouBa — Ba)KHEMINasi COCTaBJISIOIIIAsT
6uocdepbi», «PaKTOphI Aerpajalyuy mous», «I[lapHrKoBeii 3dekT», «PaKTOpHI
PaIMOAKTUBHOTO 3arpsi3HeHus Ouocdepnl», «OOImjast cTpykrypa Onocdeps»,
«PacripocTpanenne >xu3Hu B Omochepe», «O30HOBBIM 3KpaH Ouocdepsi»,
«Kpyrosoport yriepoja B 6ruochepe», «kKpyroBopot a3oTa B IIPUPO/E».

Ob6opyaoBaHue: Mo/ieb-arvKaus «TurnmiuHble OUOIIeHO3bl», repbapwuii
«PactuTenbHbie co0b1IeCTBa», KOIEKIUN «broIieH03», «BpeauTenu BaXKHEUIITHUX
Ce/IbCKOXO3SIMCTBEHHbIX ~ KY/bTyp», TrepOapyuv W KOJ/UIeKLIUM pacTeHud W
JKUBOTHBIX, TTPUHA/IJIe)KaIFe K pa3HbIM 5KOJIOTMUECKHMM TPyNIaM OZHOTO BH/Ia,



KpacHasi kuura Poccmiickoit Pepepain, u300pakeHHSI OXpaHSIeMbIX BHOB
pacTeHuH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUWA ITPOI'PAMMBLBI 11O
bnoJiIol'mn HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHNMA

Cormacio ®I'OC COO, ycraHaBAMBalOTCSI TpeOOBaHUSA K pe3yabTaTaM
OCBOeHMsSI OOydYaroIMMHCS  TIporpaMM  cpefiHero  oOiiero  oOpa3oBaHUS:
JTMUHOCTHBIM, MeTarpeIMeTHBIM U TIPeIMETHBIM.

JIMHHOCTHBIE PE3YJ/IbTATDI

B CTpyKType J/IMUHOCTHBIX pe3yJ/IbTaTOB OCBOEeHUsi npeameTta «buonorusi»
BbIZIeJIEHbI CJIeZIYIOIIe COCTABJISIIOIIME: 0CO3HAaHHWEe O0yYaroIMMMCS POCCUMCKOMN
IPaK/IAHCKOM UJIEHTUYHOCTU — TOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOSITE/TbHOCTH
W caMoolpefie/ieHUI0, Haluuhe MOTHBAIMM K  o0yueHWIo  OHoJOoruwy,
1[e/leHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeX[eHWi JIMYHOCTH Ha OCHOBE
K/TFOUEBBIX I11eHHOCTeM YW WCTOPUYECKUX TpaJUIMii pa3BUTHsA OHOIOrMUecKoro
3HaHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCSI PYKOBOJCTBOBATHCS B CBOEM
JleATeJIbHOCTU LIeHHOCTHO-CMBICJIOBBIMUA ~ yCTaHOBKaMH, TIPUCYIIIUMU CUCTEME
buosiornueckoro o0Opa3oBaHMs, Ha/JWuyMe JKOJIOTUYECKOro TIPaBOCO3HAHMS,
CMIOCOOHOCTU CTaBUTh 1€/ U CTPOUTD JKHU3HEHHbIE TI/IaHBbl.

JInuHOCTHBIE pe3y/ibTaThl OCBOEHUs MpeaMeta «buosiorusi» AOCTUrarOTCS B
eIUHCTBe yueOHOM ¥ BOCTUTATENBbHOU [eATeTbHOCTH B COOTBETCTBUM C
TPAJIULIMOHHBIMU POCCUMCKHUMHU COLIMOKY/TbTYPHBIMU, UCTOPUYECKUMU U yXOBHO-
HPaABCTBEHHLIMU 11€HHOCTSIMU, TIPUHSATHIMH B OOIIIeCTBe TIpaBUIaMHd W HOPMaMH
TIOBe/IEHHsI W CIIOCOOCTBYIOT IIpolleccaM CaMOTIO3HaHUs, CaMOBOCITUTAHHUSI U
CaMOpa3BUTHS, pPa3BUTUS BHYTPEHHEM TO3WLUM JIMUHOCTH, TaTPUOTHU3Ma,
yBa)keHUs1 K 3aKOHY U TPaBOMOPS/KY, YeJOBeKY TPyZa U CTaplieMy TOKOJIEHHUIO,
B3aMMHOTO YBa)KeHHUsl, Oepe)KHOTO OTHOIIEeHUs K KY/JbTYpHOMY HaC/AeAui0 U
TpaAULMsSM MHOTOHAl[MOHAILHOrO Hapoga Poccuiickont ®denepauyu, mipuposie U
OKpY>Karolleun cpefe.

JINUHOCTHBIE pe3y/ibTaThl OCBOeHUs yuyeOHOro mpeameTa «buosiorys»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh M CTTIOCOOHOCTh 00YUYaroOINXCsl pyKOBOICTBOBAThCS
c(hOpMHUPDOBaHHOM BHYTPEHHEW TMO3UL[Med JIMYHOCTH, CUCTEMOW I1[€HHOCTHBIX
OpHEeHTALWi, TIO3UTHUBHBIX BHYTPEHHUX  YOeXJeHWH, COOTBETCTBYIOIUAX
TPaJUI[MOHHBIM I1IeHHOCTSIM DPOCCHMCKOTO OOIIlecTBa, paclliipeHue >KU3HEHHOTO
OMbITa U OMbITA JesiTeTbHOCTH B MPOLiecce peasav3aljid OCHOBHBIX HarlpaB/lIeHUM
BOCITUTATE/IbHOU /1eSITeIbHOCTH, B TOM YUCJIe B YaCTH:

1) rpaX/jJaHCKOr0 BOCIMTAHUSA:

cchopMHUPOBAHHOCTb IPA’KAAHCKON MO3ULIMK 00y4Jaroiierocsi Kak akTHBHOTO U

OTBETCTBEHHOTO U/leHa POCCUMCKOTO OO0ITeCTRBa;



OCO3HaHWEe CBOUX KOHCTUTYIIMOHHBIX TIpPaB U O0OsI3aHHOCTEH, yBaKeHHe
3aKOHa Y NpaBOMNOPSIJKaA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOW [JesiTe/lbHOCTH TIpU CO3JaHUHU
yueOHBIX TMPOEKTOB, PellleHUH y4eOHBIX W TTO3HaBaTeIbHBIX 3a/lay, BHITIOJHEHUH
O1OIOTUUECKUX IKCTIEPUMEHTOB;

CrIOCOOHOCThL ~ OTpefieNIiTh COOCTBEHHYIO TIO3WI[MI0 TI0 OTHOIIEHWID K
SIBJIEHUSIM COBPEMEHHOM KU3HU U 0OBSCHSTD €é;

yMeHUe YUWUTHIBaTh B CBOMX JEMCTBUSX HEOOXOJUMOCTb KOHCTPYKTUBHOI'O
B3aMMOJIENCTBUS JIFOZIEN C pa3HbIMU YOEXKIeHUSIMU, KYJIbTYPHBIMU 1[eHHOCTSIMU U
COLIMAJ/IbHBIM T0JIOKEHUEM;

TOTOBHOCTh K COTPYJHWYECTBY B TIPOLIeCC€ COBMECTHOI'O BbIIOTHEHHS
yueOHBIX, TI03HaBAaTeIbHBIX U HCCIeOBAaTeIbCKAX 3a/lady, YBaKUTEILHOTO
OTHOIIIEHHSI K MHEHWIO OINMOHEHTOB TIPU OOCY)K/IeHHWU CIIOPHBIX BOIIPOCOB
OMOIOrUYeCKOT0 Co/lep KaHuS;

TOTOBHOCTh K T'YMaHUTAPHOMN U BOJIOHTEPCKOM /1eATe/TbHOCTH;

2) IaTPUOTHUYECKOT'0 BOCTIMTAHMS:

chopMHPOBaHHOCTh POCCHUICKOU rpaXkJaHCKOMN WJIeHTUYHOCTH,
NaTpUoTH3Ma, YBa)KeHHsI K CBOEMY HapOJy, UyBCTBa OTBETCTBEHHOCTU Iiepef
PonvHOW, ropAocTv 3a CBOM Kpad, CBOWO PoauHy, CBOW SI3BIK M KYJBTYPY,
TMPOIIJIOe Y HaCTosilee MHOTOHAL[MOHAILHOTO HapoZa Poccuy;

L[eHHOCTHO€e OTHOIIIeHUe K TIPUPOAHOMY Hac/Ieut0 U TTaMATHUKaM MPUPO/IbI,
JOCTWKeHUsIM Poccun B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/E;

CrOCOOHOCTh OILleHMBATh BK/aJi POCCHUMCKHUX YU€HBIX B CTaHOBJIEHHE W
pa3BuTHe OWONIOTMM, TIOHWMMAaHHWs 3HaueHWs OWONOTMM B TI03HAHWW 3aKOHOB
TIPUPO/IbI, B JKU3HHU YesiIoBeKa ¥ COBPeMeHHOT0 00I11ecTBa;

uzieiiHas yOe)KJEHHOCTb, TOTOBHOCTb K CJ/Iy>KeHHIO U 3amure OTeuecTBa,
OTBETCTBEHHOCTH 3a ero Cyib0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

OCO3HaHKe JIyXOBHBIX LIEHHOCTe POCCUMCKOTO Hapo/a;

c(hOpMUPOBAHHOCTh HDABCTBEHHOT'O CO3HAHUSI, STUYECKOT0 TIOBE/IeHMUS;

CrOCOOHOCTh OIleHMBAaTh CUTYal[dI0 W TIPUHUMAaThb OCO3HAHHbIE peIleHwUs,
OpHEHTHPYSICh Ha MOpa/lbHO-HPaBCTBEHHbIE HOPMbI U 1JeHHOCTU;

OCO3HaHUe JIMYHOTO BKJ/IaJja B IIOCTPOEHHe YCTOWMUMBOTO OyAyIero;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJIUTE/ISIM, CO3[jaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TIPUHATUS 1IEHHOCTEM CeMeWHOM >KU3HU B COOTBETCTBUU C
TpaAuLIUsIMU HapozioB Poccuu;

4) 3cTeTUYeCcKOro BOCIIUTAHUSA:

3CTeTHYeCcKOe OTHOIlIeHHWe K MUpPY, BK/IOUasi 3CTeTHKY ObiTa, HAyYHOTO U
TeXHUUEeCKOr0 TBOPUECTBa, CIIOpPTa, TPYy/ia, 00111eCTBeHHBIX OTHOIIIEHUH;



TTOHVMaH1e YMOLIMOHA/IEHOTO BO3/IeHCTBYS YKUBOU TIPUPO/IbI U €€ 1[eHHOCTH;

TOTOBHOCTb K CaMOBBID@KEHHIO B pa3HbIX BHJAaX HCKYCCTBa, CTpeMJIeHHe
TIPOSIBJISITH KAUeCTBa TBOPUECKOM JINUHOCTH;

5) ¢usnueckoro BocnUTaHUsA, (GOPMHUPOBAHHUA KYJLTYPHI 3J0POBbSI H
IMOLMOHA/ILHOTO 0/1aromo/Tyunsi:

MOHVMaHWe W peajiv3alys 370poBoro U 0Oe3omacHoro obpasa >KU3HU
(3mopoBoe  TMTaHWe, COOIOZIeHWMEe  TUTWEHWYECKUX TpaBUI W HOPM,
cOba/laHCUPOBaHHBIA PEXUM 3aHATUM W OTAbIXa, Ppery/spHas (u3nueckas
aKTUBHOCTb), 0Oepe)KHOTO0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K
coOcTBeHHOMY (PM3UUYECKOMY U TICUXUUYeCKOMY 3/]0POBbIO;

MOHMMaHUe I[eHHOCTH TpaBUl HMHIUBHUAYaJbHOTO W  KOJJIEKTHBHOTO
Ge30macHOro MoBeZIeHUsI B CUTYaLUsIX, YTPOXKAIOIIMX 37I0POBbIO W KU3HU JTIOZIEH;

OCO3HaHUWe TIOC/e/ICTBUM W HENpUSATHS BPeJHBIX TPUBbIUEK (yroTpebsieHus
aJIKOT0J1s, HADKOTUKOB, KYpeHHUs]);

6) TpyAOBOro BOCIUTAHMS:

TOTOBHOCTH K TPYZY, OCO3HaHHe [IeHHOCTH MacTePCTBa, TPY/0/IF00ue;

TOTOBHOCTh K AaKTHMBHOU [eATeJIbHOCTH TEeXHOJIOTUYeCKOM W COLMa/IbHOU
HaTpaB/IeHHOCTH, CMIOCOOHOCTb WHUI[MMPOBATh, MJIAHUPOBaTh U CaMOCTOSITE/IbHO
BBITIOJTHATE TaKYIO [IeSITeIbHOCTD;

WHTepeC K pa3/inuHbiM cdepaM TpodheCcCHOHATBLHOU esSTe/TbHOCTA, YMeHHe
coBepIllaTb OCO3HAHHBIA BBIOOD OyAyledt TipodecCMd W peayu30BLIBATh
coOCTBeHHbIe YKU3HEHHbIE TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTH K 00pa3oBaHMI0O W caM0oOpa30BaHHIO Ha
TIPOTSDKEHUH BCel JKU3HU;

7) 3K0/IOTHYeCKOT'0 BOCITUTAHUS:

9KO0JIOTUYEeCKH I1iejiecooOpa3Hoe OTHOIeHHe K TIpUpoJie KaK HCTOUHHUKY
JKU3HU Ha 3eMJie, OCHOBe eé CYII|eCTBOBAHUSI;

TIOBBIIIIEHWEe YPOBHSI 3KOJIOTMUECKOW KYJIbTYphbl: IIPHOOpeTeHHe OIlbiTa
TJIAHUPOBAHUSI TIOCTYTIKOB M OIIeHKM WX BO3MOJKHBIX TIOCTECTBUN /s
OKpY>Karollen Ccpe/ibl;

OCO3HaHWe T00a/bHOTO XapakKTepa 3KOJIOTMYECKHX ITPo0/ieM W IMyTer HX
pelleHus;

CIIOCOOHOCTh  HCIIO/Ib30BaTh IpHOOpeTaemMble ITIPH H3YUYEHWUH OHOJIOTUH
3HAHUSI W YMeHUs TIpu pellleHUH MpobseM, CBSI3aHHBIX C PpaLMOHA/IBHBIM
IIPUPO/IOTIO/Ib30BaHUEM  (COOJTIO/leHHe  TMpaBU  TIOBEJEHWUS B TIPUPO/IE,
HalpaB/IeHHBIX HAa COXpaHeHWe paBHOBECHsS B SKOCHUCTEMAaX, OXpaHy BW/IOB,
9KOCHCTeM, brocdepnl);



aKTMBHOE HerpusTHe [eWCTBUM, MNPUHOCAIIMX BpeJ, OKpyKarolleu
TIPUPOJIHOM CpeZie, yMeHHe MPOTHO3MPOBaTh HeO/aronpusiTHbie 3KO0JIOTHYeCcKHe
1oC/eICTBYS MpeINPUHUMaeMbIX 1eCTBUN U MpeOTBpalaTh UX;

Ha/IMuMe pa3BUTOr0 PKOJIOTMYECKOTO MBIIIEHUS, SKOJIOTUYECKOU KYJIbTYPBbI,
ombITa nesiTeNlbHOCTH 9K0JIOTMUeCKOou HaripaB/IeHHOCTH, yMeHUst
PYKOBO/ICTBOBAaTbCSI UMW B MO3HaBaTe/lbHOW, KOMMYHUKAaTUBHOU W COLIAAIbHOM
MpaKkTUKe, TOTOBHOCTU K YYaCTUIO B MPAKTUUECKOU [IeATe/IbHOCTU 3KOJIOTMUeCKOn
HarpaBJ/IeHHOCTY;

8) neHHOCTH HAyUYHOT0 NMO3HAHMSA:

c(hOpMUPOBAaHHOCTL MHPOBO33DEHHs], COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HayKu U 00I1leCTBEHHOW ITPAKTHWKHW, OCHOBAHHOTO Ha Juajore
KYJIbTYP, CII0COOCTBYIOIIIEr0 OCO3HAHUIO CBOET'0 MeCTa B MOJIMKY/IbTYPHOM MUPE;

COBEpILIEHCTBOBAHUE $3bIKOBOM M UMTaTeJbCKOW KYJIbTYpPbl KaK CpeJCTBa
B3aUMO/IECTBUSI MEX/Y JIFOABMU U MIO3HAHUSI MUDa;

TOHMMaHue CcrelupuK OUOIOTUYM KaK HayKd, OCO3HaHUs €€ pojid B
(hOpMUpOBaHMU PAL[MOHA/IBHOTO HAYUYHOrO0 MBbIIUIEHUS], CO3[aHUU LeJI0CTHOrO
Tipe/iCTaBieHdss 00 OKpy)KarollleM MHpe KaK O e[MHCTBe TPUPO/bl, UeloBeKa U
oO1iecTBa, B TI03HAHWUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHHd TMpobsem
COXpaHeHUsI TIPUPO/THOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUU [I/I1 COBPEMEHHOM IMBUIM3al[HH:
obecmieueHrsi HOBOTO YPOBHSI pa3BUTHS Me[HWIIMHBI, CO3/jaHWE TIePCIIeKTUBHBIX
OMOTeXHOJIOTHUM, CIOCOOHBIX  pelllaTh  pPecypCcHble  TPOOJeMbI  Pa3BUTHS
ye/ioBeUeCTBa, TTOUCKA TMyTel BbIX0/la M3 I100ambHBIX IKOJIOTMUECKUX MpobseM 1
obecrieueHrs1  Tepexofla K  YCTOMUMBOMY  pa3sBUTHIO,  paljMOHATbHOMY
WICI0J/Ib30BaHUIO TIPUPO/IHBIX pPeCypcoB U (POPMHPOBAHUIO HOBBIX CTaH/IapTOB
JKU3HU;

3aMHTePeCOBAaHHOCTh B TIOAyUeHWHM OWOJIOTMUeCKUX 3HAaHUW B I[e/saX
TIOBBIIIIEHUsT  00IIeld Ky/JbTypbl, €CTeCTBEHHO-HayYHOH TPaMOTHOCTH, KakK
COCTaBHOM YaCcTH (PYHKIJMOHA/ILHOM T'PAMOTHOCTH O0OYy4YarImuXxcs, (hOpMUPYEMOM
TIpU M3y4yeHUu 61osoruy;

TOHMMaHWe CYI[HOCTHU METO/IOB TT03HaHUSI, UCMOJIb3yeMbIX B eCTeCTBEHHBIX
HayKax, CIIOCOOHOCTU WCII0/Ib30BaTh T[I0JlyyaeMble 3HaHUSI [JI1 aHaiuM3a U
00BSICHEHUSI SIBJIEHUM OKDY>KAOIIIero MUpa U MPOUCXOASAIIUX B HEM M3MeHEHHH,
yMeHue [fenaTb OOOCHOBaHHbIE 3aK/IFOUEHUSI Ha OCHOBe HayuHbIX (DAaKTOB U
VMEIOIIUXCS JAaHHBIX C LIe/IbI0 TI0/TyUeHUs! JOCTOBEPHbIX BbIBO/IOB;

CIOCOOHOCTh CaMOCTOSITEIbHO MCIIO/Ib30BaTh OMOMOTHYecKre 3HaHUS [iIs
peliieHuUsI IP00JieM B peanbHBIX KM3HEHHbIX CUTYalUsX;

OCO3HaHWe LIEHHOCTHM HAy4YHOW JesiTe/lbHOCTH, TOTOBHOCTb OCYILeCTBJISATh
MPOEKTHYIO U UCC/IeI0BaTeNbCKYIO AesiTeTbHOCTb UHIWBUYA/IbHO U B TPYTIIIE;



TOTOBHOCTH M  CIIOCOOHOCTH K  HeNpephiBHOMY 00pa3oBaHUIO M
camMo00pa30BaHUi0, K AaKTHBHOMY IIOJYYeHUIO HOBBIX 3HaHWK 10 OHOIOTMU B
COOTBETCTBUHM C KU3HEHHBIMU ITOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MertaripeiMeTHbIe pe3y/abTaThl OCBOeHHUs yueOHOTO TipeaMeTa «broJOrHs»
BK/IFOUAIOT: 3HAauMMble i1 (hOPMUPOBAHUS MHPOBO33PEHHS 00yUarol[UXxCs
MeXIUCITUTUIMHApHBIE (MeXXIIpeZMeTHbIe) oOlljeHayuHble TIOHSTHS, OTpaKaroIljue
1[eJIOCTHOCTh Hay4YHOM KapTHUHbI MHpa W CHeuu(uKy MeTOJO0B TI03HaHUS,
WCIIO/Ib3YEeMBbIX B €CTeCTBEHHBIX HayKax (BelleCTBO, SHEeprus, siBJieHUe, TpPoLiecc,
CHCTeMa, HayuHbIl (pakT, TPUHLIUM, TUMOTe3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
vccnefoBaHve,  Hab/ojleHWe,  U3MepeHHe,  JKCIIepUMEHT W ApYIruXx),
yHUBepcarbHble yueOHbIe [JecTBUS (TI03HaBaTe/bHble, KOMMYHHKAaTHBHBIE,

PETyJIITUBHBIE), obecmieurBaroIIie dbopmupoBaHue byHKLMOHATBHON
TPaMOTHOCTM M COLMaZIbHOW  KOMIIETeHLIMA OO0ydYaroIuxcsi, CIoCOOHOCTh
oOyuaroimxcs VICII0J/Ib30BaTh OCBOEHHbIe Me>XIUCLIUTIIMHAPHBbIe,

MHUDOBO33peHUeCKWe 3HaHWsS W yHUBepcajibHble yueOHble [IeWCTBUS B
T03HaBaTe/bHOW U COLMA/IbHOM TMPaKTUKe.

MertanpemMeTHble pe3y/bTaThl OCBOEHUs IIPOrPpaMMbl CpeJHero o001ero
o0Opa30BaHUsl [JOJKHBI OTpaXkaTh:

OBJjiafieHue YHUBepCa/IbHBIMU y4eOHbIMH M03HaBaTe/IbHbIMU
NelCTBUAMU:

1) 6a30BbIe T0rUYeCcKue el CTBHA:

camMoCTosiTe/IbHO  (OpMy/MpOBaTb W aKTyaJU3upoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

VICTIO/Ib30BaTh TPU OCBOEHWM 3HAHUM TIPUEMBI JIOTMUECKOrO MBbIIIeHUS
(aHanu3a, cCMHTe3a, CpaBHeHUs], KnaccrurKarum, 06001eHNsT), paCKpbIBaTh CMBIC
OuoIorUUeCcKUX TIOHSATUM (BBIJENATh UX XapaKTepHble MPU3HaKW, YCTaHaB/IUBATb
CBSI3U C APYTUMU TIOHSTUSIMU);

orpefiesisiTh LeNI [leATe/IbHOCTH, 3aj/ilaBas MapaMeTpbl U KpPUTEpUU UX
JOCTVDKEHUS], COOTHOCUTD pe3yJbTaThl JesiITeIbHOCTU C NTOCTaB/IeHHBIMU L{e/ISIMU;

WCII0JTb30BaTh OUOMOrUuecKre TIOHATUS A1t 00bsicHeHus1 ()aKTOB U SIBJIeHUM
JKUBOM TIPUPO/IBI;

CTPOUTH JIOTUYECKHe pacCyXJeHusi (MHAYKTUBHbIE, [eJyKTUBHbIE, IIO
aHaJ/IOTWH), BBISIBJSATH 3aKOHOMEPHOCTM M MPOTHMBOpeuUusi B pacCMaTpUBaeMbIX
sIB/IEHUSX, (DOPMY/IMPOBATh BHIBO/bI U 3aK/TFOUEHHUSI;

TIPUMEHSITh CXeMHO-MO/IeJibHble ~ CpeAcTBa /sl TpefCTaB/eHUs
CYILIIeCTBEHHBIX CBsi3ell U OTHOLLIEHUM B M3yuaeMbIX OHO/IOrMUecKHUX 00beKTax, a



TaK’Ke  TPOTHBOPEUHl  pa3HOTO0  pOJA,  BBIABJAEHHBIX B  pa3/IMUHBIX
MHGOPMAaI[MOHHBIX UCTOYHHKAX;

pa3pabatbiBaTh TUIaH pellleHHs Mpo0/ieMbl C YUETOM aHaM3a UMEROIUXCS
MaTrepua/bHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCHUTb KOPPEKTHUBHI B JIeSITE/IbHOCTD, OLIEeHMBAaTh COOTBETCTBHE Pe3Y/IbTaTOB
1[e/15IM, OLIeHWBAaTh PUCKU TOC/IeZICTBUN JesTe/IbHOCTH;

KOOD/IMHUPOBaTh W  BBLIMIOJIHATL paboTy B  yCJAOBUSIX  peabHOTO,
BHUPTYa/bHOT'O ¥ KOMOWMHUPOBAHHOTO B3aUMO/IECTBYS;

pa3BUBaTh KPEATUBHOE MbIIIJIEHHE IPY PEeIIeHNH KU3HEHHBIX TTPOOIeM.

2) 0a3oBbIe HCC/IEA0BATETbCKHE IeHCTBUS:

BJIa/IeTh HaBbIKaMM yueOHO-KCC/Ie/IoBaTe/IbCKOM U TIPOEKTHOM JlesITe/IbHOCTH,
HaBbIKaMH  pa3pellieHUsi npobseM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSATE/TbHOMY TTOHMCKY METOZIOB PeIleHHs ITPAKTUUeCKUX 3a/jau, [IPUMEHEeHUIO
Pa3/IMYHbBIX METO/IOB TI03HAHUS;

WCIIO/Ib30BaTh pa3/iiuHble BU/bI JIeITeIbHOCTH T10 TIOYyYeHHI0 HOBOTO
3HAHUS, €ro WHTepIpeTaldy, TpeoOpa30BaHUI0 W TIPUMEHEHWI0 B YyueOHBIX
CUTYyaLMsIX, B TOM YKCJIe TIPH CO3/IaHUU YUeOHBIX U COI[MaTbHBIX ITPOEKTOB;

dhopMHpOBaTh HayUHBIN THIT MBILIJIEHHUS, BIa/IeTb HAYYHOW TePMHUHOJIOTHEH,
K/IFOUeBBIMU TTOHATUSIMUA U METOZIAMU;

CTaBUTh W (HOPMy/IMpOBaTh COOCTBEHHBIE 3a/lau B 00pa3oBaTebHOMN
JesITelIbHOCTU U JKU3HEHHBIX CUTYaLUsX;

BBLISIBJIITb  TIPUUMHHO-C/IEZICTBEHHBIE CBSI3M M aKTya/IM3UpPOBaTh 3aziauy,
BLIZIBUTATh THUIOTe3y €& pellleHus], HaXOAUTh apryMeHTbl [/ [0Ka3aTeJbCTBa
CBOUX YTBEp)K/I€HUH, 3a/laBaTh MapaMeTpbl U KPUTEPHH PeIleHNs;

aHa/IM3UPOBATh TIOJIydeHHbIe B XOZle peIleHds 3a7jaud  pe3yJ/IbTaThbl,
KPHUTHUYECKH OIIeHWBATh MX JJOCTOBEPHOCTh, POTHO3UPOBATh W3MEHEHHEe B HOBBIX
yCJIOBUSX;

JlaBaTh OL[€HKY HOBLIM CUTYAI[UsM, Ol[eHUBaTh MPHOOPETEHHDIH OIIBIT;

OCYIIeCTB/IATE 1Lle/IeHaIlpaB/AeHHBIA TOMCK ITIepeHoca CpeACTB U CIIoCO0OB
JercTBYA B MpodeCcCHOHANTBHYIO Cpeay;

yMeTh TIePeHOCHTh 3HaHWSI B TI03HABATe/NbHYI0 U TPaKTUUECKYH 00/acTu
JKU3HEesITe/IbHOCTH;

yMeTh UHTETPHPOBATh 3HAHMUS U3 Pa3HbBIX MPeIMETHBIX 00/1acTel;

BLIZIBUTATh HOBBIE WJEH, Tpe/jlaraTb OPUTMHAJIbHBIE TIOJX0/bI U peIleHwus,
CTaBUTh TTPOO/IEMbI U 3a/lauH, J0IyCKarolllye aJbTePHAaTUBHbIE pellleHusl.

3) pabota c uadpopmaruei:

OpPHEHTHPOBATHCS B PA3/IMUHBIX UCTOUHHUKAX MHGOPMAaLUK (TEeKCTe yueOHOro
1mocoOusi, HAy4YHO-TIONYJ/IAPHOW JMTepaTtype, OWOJOTHYECKUX C/IOBapsX |
CTIPABOYHMKAX, KOMIMBIOTEPHBIX 0a3ax [JaHHbIX, B VIHTepHeTe), aHa/IU3MPOBATh



MHGOPMAIHIO Pa3INUHbIX BUJOB U (DOPM IIpPe/ICTaB/IeHNs], KpUTHUECKH OL[€HHUBATh
eé T0CTOBEPHOCTb U HETIPOTUBOPEUNBOCT;

dbopMy/IMpoBaTh 3arpochl ¥ TIPUMEHATh Pa3/IMYHbIe METOZbl TIPU TIOMCKe U
orbope Guosiornyeckoil MHbOpPMAI[UH, He0OXOJUMOU AIJi BBITOTHEHUsT YUeOHbIX
3a/1au;

rpuoOpeTaTh OIMBIT MCIO/b30BaHUS HWHGOPMALIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOT Wi, COBEPIIIEHCTBOBATb KYJ/IbTYPy aKTUBHOT'O WCIIOIb30BaHUS Pa3/IMUHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSATeJIbHO  BbIOMpaTh  ONTHUMAaNbHYIO  (OpMy  IIPe/CTaB/IEHUS
buronoruyeckor uHboOpMauK (cxeMbl, rpadHKH, JUarpaMMbl, TaO/IULIbI, PUCYHKH
1 fipyroe);

WCTIO/Tb30BaTh HAyUHBIM sA3BIK B KauecTBe CpeACTBa mnpu pabote c
Ouvonornueckort wuH(poOpMaleil: TIPUMEHATb XUMUUeCKHe, (U3NUecKue M
MareMaTH4YecKhe 3HaKW W CHUMBOJIBI, (hOpPMYJibl, abOpeBHaTypy, HOMEHK/IATYpY,
WCIIO/Ib30BaTh M TIpeo0pa3oBbIBaTh  3HAKOBO-CHMBO/IMUECKHWE  Cpe/ICTBa
HarISIHOCTH;

BJIZIeTh ~ HABBIKAMM  pPACMO3HaBaHUSA M 3alUThl  WHOOPMAIUH,
MH(MOPMAaI[MOHHONW 6€30T1TaCHOCTH JIMUYHOCTH.

OBJ/1afieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH A€ CTBUAMU:

1) o0menue:

OCYIIeCTB/IATH KOMMYHHKALIMK BO BCeX cepax >KU3HHU, aKTUBHO yUaCTBOBAThb
B IMAJIOTe WM JUCKYCCHU TI0 CyIIecTBY obCy)kmaemoil Tembl (YMeHHe 3a/laBaTh
BOTIPOCHI, BBICKA3bIBaTh CY)KAEHUsS OTHOCHUTE/ILHO BBITOTHEHUS IIpejjlaraeMou
3a/lau, YUMTBIBaTh MHTEPEChl W COTJIACOBAHHOCTH TO3WI[UH JPYTMX YUaCTHUKOB
JIMajiora Wiu JUCKYCCHN);

pacrio3HaBaThb HeBepOasbHBIE CpejacTBa OOIeHUs, TTOHMMAaTb 3HAaUEHHE
COLIMANBHBIX 3HAKOB, TIPEATIOCHUIOK BO3HUKHOBEHHS KOH(M/IUKTHBIX CHUTYal[WH,
yMeTb CMATYaTh KOH(MIMKTHI ¥ BECTH TePETOBOPHI;

BJIaZIETh Pa3/IMUYHBIMU CIT0COO0aMH OOIIeHUsT W B3aMMO/IeHCTBYSI, TTOHUMATh
HaMepeHUsI IPYTUX JIo/Iei, MPOSIB/ISIT YBAXKUTE/ILHOE OTHOIIIeHHEe K COOeCeIHUKY
Y B KOPPeKTHOU popMe (hopMy/IMpOBaTh CBOU BO3PayKeHHS;

Pa3BEPHYTO U JIOTUYHO H3/laraTh CBOIO TOUKY 3pPEHHUSI C HCIOJb30BaHUEM
SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHasi iefTe/TbHOCTD:

MOHMMAaTh W WCITO/Ib30BaTh ITPEMMYIIleCTBa KOMaHAHONW M WHIAWBHAYaTbHOMN
paboThI TIpU perieHny OMOoJI0rHYecKoi MPo6ieMbl, 000CHOBLIBAaTh HEOOXOAUMOCTE
MIPUMEHEHHS TPYIIIOBBIX (DOPM B3aMMOJEHCTBYS TIPH pellleHuH yueOHOM 3a/jauu;

BLIOMpAaTh TEMAaTHKy M METO/bl COBMECTHBIX JIeCTBUM C YUYETOM OOIIMX
MHTEPeCOB M BO3MOYKHOCTEH KaXk/I0T0 ujieHa KOJIJIEKTHBaA;



TpUHUMaTh  1ieJiId  COBMECTHOW  JiesiTe/lbHOCTH, OpPraHU30BbIBaTb WU
KOODJMHUPOBAaThb [EMCTBUSI MO €€ [OCTW)KEHUIO: COCTaB/AThH IIaH [EeMCTBUH,
pacrpeiesisiTh POMM C Y4YETOM MHEHHUM YUYaCTHUKOB, OOCY»XAaTb pe3y/bTaThbl
COBMECTHOU paboTh;

OlleHMBaTh KaueCcTBO CBOEr0 BK/3Jla M KaKJOr0 YyuaCTHHMKA KOMaHZbl B
o0r11Tuii pe3ysbTaT 10 pa3pab0TaHHBIM KPUTEPUSIM;

rpejijlaraTh HOBbIE TIPOEKThI, OlLIeHWBaTh WJled C TIO3WLMA HOBU3HBI,
OpUTMHAIbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTH;

OCYLIECTB/ISITh TO3UTUBHOE CTpaTreruyeckoe TIOBeJileHMe B Pa3/IMUHbIX
CUTYyaL[UsIX, TIPOSIBJISITE TBOPUECTBO M BOOOpakeHUe, ObITh MHUIIMATUBHBIM.

OBjajieHlie YHUBEPCA/IbHBIMHU Pery/JIATHBHBIMHU JJeMCTBUAMM:

1) camoopraHu3anus:

WCTI0/Tb30BaTh OWOJIOTHYeCKWe 3HaHWS [Jid BbIAB/IEHUS TIPOO/eM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsIX;

BLIOMpaTh Ha OCHOBe OMOJIOTUUECKUX 3HAHWM I1ie/ieBble U CMbBIC/IOBBIE
YCTAaHOBKU B CBOUX JIEMCTBUSIX U MOCTYMKAax IO OTHOILIEHHIO K >XUBOU TIPUPOJIe,
CBOEMY 37I0POBBIO U 3/10POBbI0 OKPY KaIOIIIUX;

CaMOCTOSITeJTbHO OCYILeCTBJISATh MO3HABaTelbHYI0 [1eATe/bHOCTh, BbISIB/ISITH
1ipo0/iemMbl, CTaBUTh M (HOPMY/IMpPOBaTh COOCTBeHHbIe 3alaud B 0Opa3oBaTebHOM
J1esiTeNTbHOCTU U YKU3HEHHbIX CUTYallUsX;

CaMOCTOSITEJTLHO ~ COCTaB/ISATH TIUIaH pellleHus TIpo0/ieMbl C  YUYETOM
MMEIOIIUXCSl PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPeATIouTeHU;

JlaBaTh OI[eHKY HOBBIM CUTYaI[UsIM;

PaCIIUPSATh paMKH yueOHOTo TTpeiMeTa Ha OCHOBE JIMUHBIX TTPe/IITOUTeHHH;

JlelaTh OCO3HAHHBIN BBIOOD, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTH
3a pellleHue;

OLIeHMBaTh TIPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh (POPMHPOBAHUIO U TIPOSIBJIEHWIO IITMPOKOM JpPYAUIINA B
pasHbIX 00/1aCTSAX 3HAHWM, TOCTOSIHHO TMIOBBIIIATH CBOM 00pa3oBaTe/bHBIA U
KY/IbTYDPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OL|€eHKY HOBbIM CHTYal[usiM, BHOCHUTb KODPEKTHBBI B [IeSITe/IbHOCTh,
OLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJIsSIM;

BJaZileTh  HaBbIKAMM  TI03HaBaTeJbHOW  pedieKCMM KakK  OCO3HaHUS
COBepIlIaeMbIX JIeCTBUM U MBICUTENbHBIX TPOIECCOB, WX pe3yJbTaTOB M
OCHOBAHHM, WCIOIL30BaTh MPUEMBbI pedieKCHM [IJIs1 OIleHKH CHUTYyalldd, BbIOOpa
BEPHOTO pellleHus;

yMeTb OLIeHMBaTh PHUCKU M CBOEBPEMEHHO IPUHUMATh pelleHusl M0 HUX
CHWKEHMIO;



MPUHMMAaTb MOTMBBI M apryMeHTbl [ADYTMX TIPU aHaJu3e pe3y/bTaTOB
JleATe/IbHOCTY;

3) npuHsTHE Cebs U APyrux:

TIPUHUMATD Cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

MPUHMMAaTb MOTMBBI M apryMeHTbl JADYTMX TIPU aHaJu3e pe3y/bTaTOB
JleATe/IbHOCTY;

TIpU3HaBaTh CBOE TMPABO Y MPaBO APYTYX Ha OLIKOKY;

pa3BUBATh CIIOCOOHOCTH TIOHUMATh MUP C TIO3UL[UH JIPYTOTO UeioBeKa.

INPEJIMETHBIE PE3YJ/IbTATBI

[TpeameTHBle pe3ynbTaThl OocBoeHHMs mporpaMMmbl COO mo OHosorMM Ha
6a30BOM ypOBHe BK/IIOUAIOT crieliuduyeckure s yuebHoro rnpeameta «buosiorusi»
HayuHble 3HaHUs, YMEHUs U CIIOCOObI IefiCTBUI TI0 OCBOEHHIO, UHTEpIIpeTalud U
1IpeoOpa30BaHi0 3HAHWM, BU/IbI JeSTeTbHOCTU T10 TIO/TyUYeHHI0 HOBOTO 3HAHUS U
TIPUMEHEHHI0 3HAaHUM B Pa3/IMUHBIX yueOHBIX CUTYyal[usiX, a TakKe B peaslbHbIX
JKU3HEHHBIX CUTYyalusiX, CBSI3aHHBIX C Ouosiorueil. B mporpamMme mnpegMeTHbIE
pe3yJIbTaThl TIPe/[CTaB/IeHbI TI0 TOZAM 00yUeHHs.

[TpegmMeTHBIE pe3ynbTaThl OCBOeHUWsS yueOHOTO rpeamera «buosorusi» ¢ 10
K/1acce 1OJKHBI OTPaXkaTh:

chOpMHPOBAaHHOCThL 3HAaHWM O MeCcTe U PO OHMOJIOTMM B CUCTEMe Hay4HOIo
3HaHUSI eCTeCTBeHHbIX HayK, B (OPMUDOBaHUM COBPEMEHHON eCcTeCcTBEeHHO-
HayuyHOU KapTWUHbI MUpa U HAyUYHOTO MUPOBO33DEHHs, O BKJaZile POCCUMCKUX U
3apy0Oe)KHBIX  YUEHBIX-OMOJIOTOB B  pa3BuUTHe OHoOMOTHH, (YHKIIMOHATBHOU
I'PaMOTHOCTH UejioBeKa Jijisl pellieHus >KM3HeHHbIX 3a/1au;

yMeHUe PpacKpbIBaTh Cojlep)KaHre OHO/IOTHYeCKUX TEePMUHOB U TIOHSATHH:
JKU3Hb, KJI€TKa, OpraHu3M, MeTabomm3M (0OMeH BelecTB M TpeBpalljeHue
SHepPrur), roMeocTas (caMoperyssilys), YpOBHeBasi OpraHu3alys KUBBIX CHCTEM,
CaMOBOCTIpOHM3Be/ieHHe (Perpo/yKIivs), HacleICTBeHHOCTb, U3MEeHUUBOCTb, POCT U
pa3BUTHE;

yMeHWe u3/aratb OHosiorhdeckue TeopuM (K/IeTOYHasi, XPOMOCOMHas,
MyTallMOHHasi, IeHTpa/JbHas [OrMa MOJIeKYy/sipHON Ouosoruu), 3akoHbl (T
Mengens, T. Moprana, H. . BaBusioBa) u yueHus (0 LieHTpax MHOroobpasusi u
TIPOUCXOXK/IeHUsI KyNbTYpHbIX pactenuid H. V. BaBuioBa), ompeienisiTb TpaHUL[bI
WX TIPUMEHUMOCTH K >KUBBIM CUCTEMaM;

yMeHUe B/IaJileTh MeTOlaM{d HayYHOT'O M03HaHUsI B OMoorun: HabsojeHre 1
OMMCaHWe >KUBLIX CHCTeM, MPOI[eCCOB W sIBJIEHUM, OpraHW3allvs U TIpOBe/leHHe
OMO/IOTUUECKOTO  JIKCIIEPUMEHTa,  BBIIBWKEHHWE  TUIIOTe3bl,  BbISBJIEHHE
3aBUCHMOCTU MEXAY WCCAelyeMbIMA BeIMUWHaMH, OOBbsSCHEHHE TIO0TyUYeHHbIX



pe3y/IbTaTOB, MCIOMb30BAaHHBIX HAyUHBIX TTOHSATHM, TEOPUM U 3aKOHOB, YMeHHe
Jles1aTh BBIBO/IbI HA OCHOBAHUM TIOTyUeHHbBIX pe3y/bTaToB,;

yMeHUe BbIJE/IATh CYIleCTBEHHbIE TIPU3HAKH BUPYCOB, KJIE€TOK IPOKAPHOT U
9YKApHOT, OJHOK/JETOUHbIX W MHOTOK/JIETOUHBIX OpraHHW3MOB, OCOOEHHOCTH
TpoijeccoB: oOMeHa BellleCTB W TIpeBpallleHUs] HepPruy B KieTKe, (hOTOCHHTe3a,
TJIaCTUYECKOT0 W JHepreTnuyeckoro obMeHa, XeMOCHHTe3a, MHTO3a, Mel03a,
OIJIO/IOTBOPEHMS], Pa3MHOXKEHUs, WHAWBHAyaJlbHOTO PAa3BUTHS  OpraHM3Ma
(oHTOT€EHe3);

yMeHUe TPUMEHSITh ToJyueHHble 3HaHUS /i 00BbsSCHEHUS OMOOrHYeCcKuX
TPOLIECCOB U SIBJIEHWH, /1Sl TIPUHSTHS MPAKTUUYECKUX pelleHur B MOBCeJHEBHOU
JKM3HU C 1enblo obecrieueHusi 0e30MacHOCTH CBOEro 37[0POBbSi U 3/I0POBbS
OKPY>KaIOIIUX JTI0fiel, COO/TI0jeHrsT HOPM T'PaMOTHOT'O TTOBeZIEHUs B OKPY KaroIIiei
TIPUPOJTHOM Cpejfie, TIOHMMaHWe He0OXOJUMOCTH WCIOIb30BaHUS [[OCTYKEHUM
coBpeMeHHOW  Ouosiornd W OWOTEXHOMOTWA IS paldOHA/IbHOTO
TIPUPO/IOTIONIH30BaHKS;

yMeHUe pelllaThb 3J/ieMeHTapHble TeHeTHUueCKue 3aZlaud Ha MOHO- W
OUTUOpUIHOe CKpellliBaHWe, CLeTiJIeHHOe Hac/eJoBaHue, COCTaB/ISATh CXeMbl
MOHOTMOPU/IHOTO CKpellVBaHUs [/s1 TIpeJCKa3aHus HacjleloBaHUsl TPU3HAKOB y
OpraHU3MOB;

yMeHUe BBITOIHATL JIabDopaTOpHBbIE W TpaKTUUYeCKHe paboThl, COO0/II0/aTh
TIpaBu/ia Mpy paboTe ¢ yueOHBIM U 1a00pPaTOPHLIM 000pPYZAOBAHHUEM;

yMeHWe KDUTUYeCKH OlleHWBaTb U HWHTEpIIPeTUpPOBaTh MH(POPMALUIO
OMONOTrMYeCKOTO COZIep)KaHWsl, BK/IIOUAIOIIYI0 TICeBJOHAyuYHble 3HAHUS U3
Pa3MUHBIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM MH(OPMAIUH, HayUHO-TIOMY/ISIPHbIE
MaTepuasbl), 3THYeCKHe acCleKTbl COBPeMEeHHBIX HWCCe/loBaHUM B OHOJIOTHH,
MeAULINHe, OMOTeXHOIOTUH;

yMeHHe CO03/jaBaTb COOCTBeHHbIe TIMCbMEHHble W YCTHBbIe COOOIIeHUs,
0006111051 610/I0OTHYECKYI0 MH(POPMAIMIO U3 HEeCKOIBKUX HWCTOUHHUKOB, TPAMOTHO
WCTI0/Th30BaTh TIOHATHUWHBIN arirapat OMOIOTUH.

[TpeameTHbIe pe3y/bTaTbl OCBOeHUs ydyeOHOro mpeamera «buomnorus» e 11
K/1acce [10JDKHbI OTPaXkaTh:

cchopMHUPOBAHHOCTh 3HAHUM O MeCTe W PO OMOJIOTHUM B CUCTEMe Hay4HOTO
3HAHUS eCTeCTBeHHBIX HayK, B (OPMHUDOBAHHWK COBPEMEHHOW eCTeCTBEHHO-
HayYHOW KapTWHBI MHPAa U HAayYyHOTO MUPOBO33DeHMUs], O BK/aJile POCCUUCKUX U
3apy0Oe)KHBbIX YUuéHBIX-OMOJIOTOB B pa3BuUTHe OuosioruM, GyHKIMOHATBHOU
I'PaMOTHOCTHU UejioBeKa /ijisl pellieHus X)KM3HeHHbIX 3a/iau;

yMeHUe pacKpbIBaTh COjlep)KaHre OHO0/IOTUYeCKUX TepMUHOB U TIOHSATHH:
BU/I, TIOMYJISALIUS, TeHO(OH/, IBOIOLYS, ABMKYIMe CUJIbI (haKTOpbl) 3BOJIIOLIUM,
MIPUCIIOCO0/IEHHOCTh OpPraHM3MOB, BUI000pa30BaHUe, SKOOrvuueckrde (hakTopsbl,



9KOCHCTeMa, TIPOAYLIEHTbI, KOHCYMEHTBI, peAyleHTbl, 1eMd  [HUTaHuS,
9KO0JIOrMYecKasi Tupamuza, 6ruoreoreHo3, brocdepa;

yMeHUWe u3iaraTb Ouosoruueckde Teopud (3BOJIIOLIMOHHas Teopusi Y.
[apBuHa, CUHTeTHUYeCKasi TeOpHsi SBOJIIOLMHK), 3aKOHbl U 3aKOHOMEPHOCTU
(3apoapiieBoro cxogctBa K. M. Bspa, uepefjoBaHvs T/1aBHBIX HarlpaB/IeHUU U
nyTert ssomoruu A. H. CeBeprjoBa, yuenuss o 6uocdhepe B. . BepHazckoro),
OTIpe/ie/ITh TPAHUIIbl X TIPUMEHUMOCTH K >KUBBIM CHCTEMaM;

yMeHUe B/a/leTh MeTOAaM1 HayuHOro M03HaHUs B Ouosoruu: HabumojeHre 1
OTMCaHWe KUBBIX CHCTEM, MPOILIeCCOB W SIBJIEHWM, OpraHU3alus U TpOBefieHue
OMO/IOTUUECKOTO  IKCIIePUMEHTa,  BBIIBJKEHHWEe  TUIIOTe3bl,  BbIsBJIEHUE
3aBUCUMOCTH MEX]y HCC/IelyeMbIMU BeIMUMHAMU, OOBSCHEHWEe TIOTyYeHHBIX
pe3y/bTaToB, WCII0/Ib30BaHHBIX HAyUHBIX TOHSATHM, TEOpUM U 3aKOHOB, YMeHUe
Jles1aTh BBIBO/IbI HA OCHOBAHWH TIOTyUeHHBIX pe3y/IbTaToB,;

yMeHUe BbIIeNISiTh CyIlleCTBeHHble TIPU3HAKKW CTPOeHUsT OMOI0ruuecKux
00BEKTOB: BHWIOB, TIOMYJIAL[MM, TPOAYLIEHTOB, KOHCYMEHTOB, peAyLeHTOB,
OuoreoleHO30B U 3KOCUCTEM, OCOOEHHOCTH TIPOLIECCOB: HAC/eCTBEeHHOU
W3MEHUMBOCTH, eCTEeCTBEHHOTo 0TOOopa, BH000pa30BaHus, ITPHUCIIOCOOIEHHOCTH
OpPraHM3MOB, [1eHCTBUSI SKOJOTMUeCKWX (HaKTOPOB HA OpraHu3Mbl, TepeHoca
BEIleCTB U TIOTOKA JHEPTMU B JIKOCHUCTEMAaX, aHTPOIOTEeHHBIX HW3MEeHeHWW B
9KOCHCTEMax CBOEH MeCTHOCTH, KDYrOBOPOTa BeILeCTB U OHOreoXuMHYeCKUX
I[UKJ/IOB B Orocdepe;

yMeHUe TPUMEHSTh TOoJyueHHble 3HaHUS /i 00bsCHeHUs 6MOOrnyecKux
TIPOLIECCOB Y SIBJIEHWM, /ISl IPUHATHS MPaKTUUECKUX peLleHHWH B MOBCEIHEBHOU
KU3HU C T1ie/iblo  o0ecrieueHusi 0e30MacHOCTU CBOEro 3/0pPOBbsi U 3[I0POBbS
OKDY>KaIOIIUX JTI0fiel, COb/I0jeHrsT HOpM TPaMOTHOTO TTIOBeZIeHUs B OKPY KaroIljei
TIPUPOJIHOM Cpejie, TOHMMaHWe HeO0OXOJUMOCTH UCIOIb30BaHUS [JOCTYIKEHUM
CcoBpeMeHHOU 610JI0THH /17151 paliiOHA/ILHOTO MPUPO/0TI0J/Ib30BaAHUS;

yMeHUe pellaTh /leMeHTapHble OMOJIOTHYeCKUe 3a/lauM, COCTABJISAThH CXEeMbI
TiepeHoca BellleCTB ¥ SHePTUX B S9KOCHCTeMax (LIeTy TTUTaHus);

yMeHHe BBITIOIHATE JlabopaTOpHblIe UM TPaKTHYecKHe paboThl, COOMOAATH
TipaBu/ia npy paboTe ¢ yueOHBIM U 1abOpaTOPHLIM 000pYyZ0BaHUEM;

yMeHWe KDUTUYeCKH OIleHWBaThb U HWHTEPIIPeTUPOBaTh HWHGMOPMAI[HIO
OMOIOTUUECKOTO CO/IeP)KaHHs, BK/IIOUAIOIyI0 TICeBJOHAayuHble 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM MH(OPMAIMU, HayUHO-TIOMY/IsIPHbIE
MaTepuasnbl),  pacCcMaTpuBaTh  TrJjoOanbHble  SKOJOTUUecKWe  TpoOseMbl
COBPEMEHHOCTH, JOPMUPOBATH TI0 OTHOLIEHUIO K HUM COOCTBEHHYIO TTO3ULIUIO;

yMeHUe CO03[jaBaTh COOCTBeHHBbIe ITMCbMEHHbIe U YCTHBIE COOOIIeHus,
060011ass 6ro/TornuecKy0 MHGOPMaIUi0 U3 HECKOIbKHUX MCTOYHHKOB, TPAMOTHO
WCTI0JTb30BaTh MOHATHUMHBIN arnmapat OuoI0run.



TEMATNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KoinuyecTrBo yacoB JJ/IeKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (uppoBbie)
Ne n/n KoutposbHsbie | [IpakTHuecKd
NMporpamMMsbI Bcero oOpa3oBaTe/bHbIE
paboTbI e paboTbI
pecypchl
bubmoreka IIOK
1 brosorns kak Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHusanus 1 bubmorexa LIOK
P H https://m.edsoo.ru/7f41c292
N bubnuoreka LIOK
3 XUMUYeCKUM COCTaB U CTPOeHUEe KJIeTKU 8 1
https://m.edsoo.ru/7f41c292
bubmoTeka LIOK
4 X
HBHEISATETEHOCTE KIIETIH 6 https://m.edsoo.ru/7f41c292
5 PasMHOKeHHe ¥ MHVBUya/lbHOE pa3sBUTHe 5 1 bubmoteka LIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
5 HaceicTBeHHOCTb YU USMEHUUBOCTD 3 1 15 bubmioreka LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cesekijust opranu3moB. OCHOBBI 3 bubnuoreka LIOK
OHOTeXHOJIOTUHI https://m.edsoo.ru/7f41c292
bubmioreka LIOK
P 1
8 €3EPBHOE BPEMA https://m.edsoo.ru/7f41c292
OBUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 34 1 4




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne i/ KoHTpo/1bHBI IIpakTHUeckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
e paboTbI padoThI
pecypchl
bubmoreka IIOK
1 1
IBOMOLOKHas bronorus J https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBeHMe U pa3BUTHUE )KU3HU Ha 9 1 0.5 bubmoreka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3mbl ¥ OKpYy’KaroLas cpezia 5 1 Bubmorexa OK
P by Hast cped https://m.edsoo.ru/7f41cc74
bubmioreka LJOK
4
Coo0I11ecTBa 1 3K0JIOTHYECKHE CUCTEMBI 9 https://m.edsoo.cu/7f41ecT4
5 Pe3epBHOoe Bpemst 2 bubmorexa [JOK
https://m.edsoo.ru/7f41cc74
OBHIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 34 1 2.5




ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KoimuyecTBo yacoB JJ/IeKTPOHHBIE
Hara
Ne uudpoBbIe
Tema ypoka KoHTpo/ibHBI IIpakTHyeckue | H3Yy4YeHH
n/n Bcero oOpa3oBaTe/IbHbIE
e paboThbI paboTsI !
pecypchbl
bubmoreka IIOK
1 Bbuonorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/ibl 1103HaHUS! )KUBOW TIPUPO/IbI.
IMTpakTuueckast pabora Ne 1
bubmoTeka [IOK
2 «/cronb30BaHye pas/iMuHbIX 1 0.5
https://m.edsoo0.ru/863e6122
MEeTOZ0B MPH U3yUeHUU
O10/IOTHYeCKHUX 00BEKTOB»
3 Buonornyeckue cucTemsl, MPOL[ECCHI 1 bubnuoreka LIOK
U UX U3yueHue https://m.edsoo.ru/863e6564
4 XUMHUUeCKui cocTaB KeTKU. Boza u 1 bubmoteka LIOK
MUHHepaJ/ibHbIe COIU https://m.edsoo.ru/863e674e
bubnuoreka IIOK
5 Benku. CoctaB u cTpoeHHe Oesiko 1
eH TaB 1 CTPOCHA /OB https://m.edso00.ru/863e6b72
depMeHThbI — OHOIOTHYeCKHe
Karasin3aropsl. JlabopaTopHasi
5 pabora Ne 1 «M3yueHue 1 0.5 bubnuoreka IIOK
KaTaMTUUeCKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMu/ia3bl
WM KaTasasbl)»
7 YraeBoapl. JIMMUb1 1 bubmoreka LJOK




https://m.edso00.ru/863e6870

bubmioreka LJOK
8 Hyxknennossle KucioTsl. ATO
YRTEHHOBBIE KUCIOTRL https://m.edso0.ru/863e6d5c
9 WcTopusi U MeTObl U3yUYeHUst bubnuoreka LIOK
K/IeTKU. KnieTouHas Teopus https://m.edsoo.ru/863e6e88
10 Krnetka Kak 1iesi0cTHast KuBast
cucTtema
CTpoeHue 5yKapruOTUUYECKOM KJIeTKHU.
JTaboparopHasi pabota Ne 2
«/3yueHne cTpoeHuUs K/1€TOK Bbubmroreka LIOK
11 pacTeHHi, >)KUBOTHBIX, TPUOOB 1 0.5 https://m.edso0.ru/863e6ff0
6akTepuii 1oJ, MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
rOTOBBIX MUKpOIIperiapaTax " ux
ornucaHue»
bubnuoreka IIOK
12 OO6meH BelljeC eTabom3
MEH BELECTD I METIhoIsM https://m.edsoo.ru/863e766¢
bubnuoreka IIOK
13 ®oTocuHTe3. XeMOCHHTe3
TOCHRT MOCHHT https://m.edso0.ru/863e7c98
o bubnuoreka LIOK
14 OHepreTuyeckuii o0OMeH 4
https://m.edsoo.ru/863e7aae
JKU3HeHHbIN UK/ KJIeTKU. [leneHue
KeTku. Muro3. JlabopatopHast Bub OK
oTeKa
15 pabota Ne 3 «HabrozieHrie MUTO3a B 0.5 nomorexa L
https://m.edsoo.ru/863e7dc4
KJ/IeTKaX KOHUMKA KOpellKa JiyKa Ha
rOTOBBIX MUKpOIIperiapaTax»
16 BuocuHTe3 Genka. Peakius bubnuoreka LIOK
MaTpUYHOI'0 CUHTe3a https://m.edsoo.ru/863e796e
17 Tpancnsus — 6uocuHTe3 6enka bubmoTeka LIOK




https://m.edso0.1u/863e796e

HexksneTouHsle (hOpMBbI )KU3HU —

bubnuoreka IIOK

18
BUPYChI https://m.edsoo.ru/863e7540
bubmoreka LJOK
19 @OopMBbI pa3sMHOXXEeHUs1 OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmioreka LIOK
20 Metios
https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHeE TIOIOBBIX
K/1eTOK. OIyI0[0TBOpeHue.
91 JTaboparopHasi pabota Ne 4 0.5 Bbubmmoteka [JOK
«/3yyeHne CTpOeHUs MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha FOTOBBIX
MUKpOIpernaparax»
oy VupvuBuyanbHOe pa3BUTHe bubmoteka LIOK
OpraHu3MoB https://m.edsoo.ru/863e8436
93 I'eHeTnKa — Hayka 0O bubnuoreka LIOK
Hac/1eICTBeHHOCTU U U3MEHUHBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEpHOCTH Hac/leloBaHUs
24 TIPU3HAKOB. MOHOTUOpHUAHOE Bubmiorexa [JOK
P ) pua https://m.eds00.ru/863e8878
CKpelLBaHue
UrubpuHoe CKpeljiBaHue. 3aKOH
25 fe3a3nin§40ro HapanJ OBaHUSA Bubmiorexa [JOK
A https://m.edsoo.ru/863e89a4
TIPM3HAKOB
26 CuerieHHOe Hac/ieJoBaHUe 0.5 bubnuoreka IIOK

npu3HakKoB. JlabopaTopHas pabora
Ne 5 «/3yueHue pe3ysbTaToB
MOHOTHOPHUIHOTO ¥ IUTUOPUIHOTO

https://m.edso0.1u/863e8c60




CKpellMBaHus y 1p030(du/bl Ha
rOTOBBIX MUKpOIIperapaTax»

57 ['eneturka nona. HacnegoBanue 1 bubnuoreka IIOK
[IPU3HAKOB, CL{eIIJIEHHBIX C I10JIOM https://m.edso0.ru/863e8c60
W3meHunBocTb. HeHacne cTBeHHast
M3MEeHUMBOCTb. JTabopaTopHast

)8 pabota Ne 6. i3yueHue 1 0.5 bubmoreka LIOK
MOAU(UKAITMOHHOW U3MEeHUHUBOCTH, ) https://m.edsoo.ru/863e8efe
IIOCTPOeHYe BapUallMOHHOIO psifia U
BapUaLMOHHOU KpPHUBOW»

HacnexncreenHast U3ME@HUMBOCTb.

79 JTaboparopHasi pabota Ne 7. 1 0.5 Bbubmmoteka [JOK
«AHanu3 MyTali y po30Quiisl Ha ' https://m.edsoo.ru/863e8efe
rOTOBBIX MMKpOIIperiapaTax»

30 I'eneTuka uesioBeka 1 Bubmorexa [JOK

https://m.edsoo.ru/863e8d78
Pe3epBHbIN ypok. O60011IeHHE 110

31 TeMe «HacnencTBeHHOCTh U 1
HM3MEeHUYUBOCTb OPTaHU3MOB»

32 CesiekLIs KaK HayKa U mpoLiecc 1 Bubmorexa [JOK

https://m.edsoo.ru/863e9214

33 Metobl ¥ JOCTUKEHHUS CeTeKLIUU 1 Bbubmmoteka [JOK
pacTeHrH U )KUBOTHBIX https://m.edsoo.ru/863e9214

34 buotexHo/10rus Kak 0Tpacib 1 Bubmioreka IJOK
IIPOU3BOACTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOI'PAMME




11 K/TACC

KosinuecTBo uacoB J/IeKTPOHHbIE
Hara
No uudpoBbie
Tema ypoka KoHTpo/1bHBI IIpakTHyeckue | H3y4YeHH
n/n Bcero oOpa3oBarTe/IbHbIE
e paboTbI paboThI !
pecypchbl
1 OBOJIFOLMSA U METO/IbI €€ U3yUYeHust 1 bubmiorexa OK
u A y https://m.edsoo.ru/863ea20e
) VicTopust pa3BuTHS NpefCTaB/lIeHu 1 bubmoteka LIOK
00 3BOMIOLIN https://m.eds00.ru/863e9570
bubnuoreka IIOK
3 MUKpO3BOIOLIUS 1
P H https://m.edsoo.ru/863e9cle
[TomyiALMs Kak 3/1eMeHTapHast
eZIMHULIA BH/]a U SBOJIFOLIUM.
4 JI/:;60 ];To H’Eim abora So 1 1 0.5 Bubmaorexa [JOK
batopras b ) ' https://m.eds00.ru/863e99c6
«CpaBHeHue BH/JIOB TI0
MOpP(}OIOrUUeCcKOMY KpHUTEPUIO»
5 [BwKyiye crmbl (3/1eMeHTapHble 1 Bubmioreka IJOK
(hakTOpbI) IBOMIOLIUU https://m.edsoo.ru/863e9da4
bubmoreka LIOK
6 E i1 0TO 1
CTECTBEHHRIH OTOOP 1 €ro (opmt https://m.edsoo.ru/863e9ed0
PesybTaThl 3BOIOLIUA:
MIPUCIIOCOOIEHHOCTb OPTaHU3MOB U
. BUZ00Opa3oBanue. JlabopaTopHas 1 0.5 bubmmoreka IIOK
pabota Ne 2 «OrncaHue ' https://m.edsoo.ru/863e9fde
MPUCIIOCO0/IEHHOCTH OpraHu3Ma U egé
OTHOCHUTE/JIbHOTO XapaKTepa»
8 Hanpasnenus u nytu 1 bubnuoreka IIOK




JKW3HU Ha 3eMyie»

MaKpO3BOJTIOLIUU https://m.edsoo.ru/863e9cle
9 Heo6OpaTUMOCTh 3BOIOI[UN
10 Wctopust )Ku3HU Ha 3emiie U MeTO/ bl
eé U3yuyeHus
1 ['urioressl MPOUCXOXKAEHNS KU3HA Ha Bbubmmoreka [JOK
3emsie https://m.edsoo.ru/863ea5a6
1> Pa3Butue )xu3HU Ha 3emJie 10 3pam U bubmoteka LIOK
repuoziam https://m.edsoo.ru/863ea6be
OcHOBHBIe 3Taribl 3BOTIOLUU
PacTUTEIBHOTO U JKUBOTHOT'O MUpa.
13 [MpakTuyeckasi pabora Ne 1 0.5 bubmoteka LIOK
«/I3yyeHrie UCKOTIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHHH U )KUBOTHBIX B
KOJITEKL[USIX»
14 CoBpeMeHHas cucTemMa bubmoreka IIOK
OpraHuuecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIIOLIMS UesioBeKa (aHTpOIoreHes) bubmotexa [IOK
u P https://m.edsoo.ru/863eac2c
16 ABwxy1iue cumbl (pakTopsl) bubmoteka LIOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIH 3BOJIIOLIUU
yejioBeKa
18 UYesioBeyeckue pacel U IPUPOJHBIE Bubmioreka IJOK
aJianTanyu yejoBeKa https://m.edsoo.ru/863eaea2
PesepBHblit ypok. O600111€HEe TI0
19 Teme «BO3HUKHOBeHVE U pa3BUTHE




20

JKOJIOTUSI KaK HayKa

Cpe,[[hl 00UTaHUSA U SKOJIOTUUECKUe

bubmoreka IIOK

21
(hakTopbI https://m.edsoo.ru/863eafec
AbuoTtrueckue GakTopHI.
JIabopartopHas pabota Ne 3.
«Mopdonornueckre ocobeHHOCTH
22 aCTeHMM U3 pa3HbIX MeCT 0.5 bubmorexa OK
P P ) https://m.edsoo.ru/863eb10e
obutaHusi». JlaboparopHasi paboTa Ne
4. «BnvsiHue cBeTa Ha POCT U
pa3BUTHeE UePEeHKOB KoJieyca»
bubmoreka IIOK
23 buotnueckue ¢hakTopbI
¢ P https://m.edsoo.ru/863eb348
JKOJIOTUYeCKUe XapaKTePUCTUKU
nonysuu. [IpakTrudeckast pabora
24 Ne 2 «ITofCUéT TJIOTHOCTH 0.5
MOMY/ISILUMA pa3HbIX BHU/OB
pacTeHU»
o Coo0riecTBa OpraHM3MOB — bubmioreka LIOK
OuoIIeHO3 https://m.edsoo.ru/863eb46a
26 JKosoruueckye CUCTeMbl Bbubuoreka [JOK
(3KOCHCTEeMBI) https://m.edsoo.ru/863eb46a
OcHOBHbIe TIOKa3aTe/lu 3KOCUCTEMBI.
27 JKOJIOTUYeCKHe MUPaMU/IbI Bubmorexa [JOK
_ PaAMHZBL. https://m.edsoo.ru/863eb5fa
CaorictBa 3K0ocucTeM. Cykreccus
28 [IprpoaHbIe 5KOCHUCTEMBI
29 AHTpOIOreHHbIe 3KOCUCTEMBI
30 Buocdepa — rnobanbHast bubmoteka LIOK

3KOoCUCTeMa 3eM/IU

https://m.edsoo.ru/863ebb5e




3aKOHOMEpHOCTH CyI11]eCTBOBaHUSI

bubnmoreka IIOK

31 6uochepbl 1 https://m.edso0.ru/863ebd16
32 YenoBeuecTBO B Orocdepe 3emiu 1
33 Cocy1ecTBoBaHue IPUPOJbI U 1 bubmoreka IIOK
YyeJjioBeyeCTBa https://m.edsoo.ru/863ebale
34 Pe3epBHoe Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 34 5t

[TPO'PAMME







YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

Bbuosnorus, 10 knacc/ ITaceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue /Tlox pen. [Taceunvka B.B., AkiioHepHoe 00111ecTBO «l3/1aTe@bCTBO
«IIpocserieHue»

METOANYECKHWUE MATEPHUAJIbI VI YUUTEIA

O ®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET
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