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ITOSACHUTEJ/IbHASA 3AITNCKA

[Tpu pa3paboTke TporpaMMbl IO OHOJIOTUH TEOPEeTUUYECKYIO OCHOBY /IS
oripefieJieHUs] TIOAXOJ0B K (DOPMUPOBAHUIO COZIep>KaHUSI yueOHOro mpeameTa
«buosorusi»  cocraBuiv: KOHLenTyaabHble nosiokeHusas OI'OC COO o
B3aMMOOOYC/IOBJIEHHOCTH  IieJiel, CO/lep>KaHWsl, pe3y/JbTaToB OO0yueHUWs U
TpeOOBaHMM K YPOBHIO TTO/IFOTOBKU BBIITYCKHHUKOB, TI0JIO’KEHHUST 00 00IUX [e/IsX U
TIPUHILIATIAX, XapaKTepU3YIOI[UX COBPEeMeHHOe COCTOSTHMEe CHUCTEMbI CpPeJHETro
obmjero oOpa3zoBanust B Poccuiickoit depepaijii, a TakKe IIOJIOXKEHHS O
crietdyKe OHMOJOTUH, €€ 3HAUEHUH B TTO3HAHWU >KUBOUW TIPUPOABI U 00eCcrieueHu
CYII[eCTBOBAHUS uesioBeueckoro obirectBa. CorsiacHO Ha3BaHHBLIM TIOJIOKEHUSM,
orpeie/ieHbl OCHOBHBIE (PYHKIIMU TTPOrPaMMBbI 110 OUOIOTUM 1 €€ CTPYKTYypa.

[Tporpamma 10 Ouonoruu MAAéT MpeACcTaBAeHHe O Mendax, o0 oOmei
cTpaTeruvi 00yYeHHs, BOCIUTAaHWS W Ppa3BUTHS OOYUarOIIUXCS Cpe/ICTBAMH
yueOHOrO TIpeaMera «buosiorusi», ompefenser 00si3aTe/lbHOe TIpeMETHOe
coJilep)kaHue, ero CTPYKTYpy, paclpejiefieHde II0 pa3fejaM W TeMaw,
PEKOMEH/IyeMYIO TTOC/Ie0BaTe/IbHOCTh M3yUeHUs] yueOHOTro MaTepHasa C yU4éToM
MEXXITPeIMETHbIX W BHYTDUIIPEJAMETHBIX CBsi3el, JIOTUKK 00pa30BaTebHOTO
TIpoijecca, BO3pacTHBIX 0cobeHHOCTel 00yJaromuxcsl.

B mporpamMMe Ti0 OHOJIOTHM TaKXKe YUUTHIBAIOTCS TpeOOBaHUS K
TUIAHUPYEMBIM JINUHOCTHBIM, MeETArpeAMEeTHbIM M TPeJMETHBIM pe3yJ/bTaTaM
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BH/IOB yueOHO-TIO3HABaTeTbHOMN
JesITe/IbHOCTH/yueOHbIX  [IeHCTBHUH 00ydYaroluxcsi TI0 OCBOEHHMIO COJIePyKaHUs
6roiornueckoro o6pa3oBaHusl.

B mporpamme 110 6mosoruu (10—11 kmaccel, 6a30BBIid YPOBEHB) peaTn30BaH
TIPUHIUIT TIPEeMCTBEHHOCTH B M3y4yeHWH Ouosoruu, Osarozapsi yemy B Hel
IIPOCMAaTpUBAETCS  HAIpPaBJIEHHOCTh HA pa3BUTHe 3HAHWM, CBS3aHHBIX C
dbopMrpoBaHWEM  eCTeCTBEHHO-HAayYHOTO  MHPOBO33DeHHs,  I[eHHOCTHBIX
OpHWEeHTaIH JIMYHOCTH, SKOJIOTMUECKOT0 MBIILJIEHHs], Pe/ICTAaBI€HUI O 3[0POBOM
obpase XW3HM U Oepe>KHbIM OTHOIIIEHHWEM K OKpY’Karolled TpUPOAHOMN cpefe.
[TosTOMy Hapsiiy C u3yueHHeM OO0II[eOMOOrMueCKUX TeOpHi, a TakKe 3HAaHHWK O
CTPOEHUU >KMBBIX CHCTEM Pa3HOTO paHra W CYI[HOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLIECCOB B MIPOTrpaMMe Mo OMOIOTUM yZe/eHO BHUMaHHe HCIT0/Ib30BaHUIO
TIOJTyYeHHBIX 3HAHWI B TIOBCEHEBHOM >KU3HU [I/Is PeIlleHrs MPUKIaJHBIX 3a7iay, B
TOM uHC/Ie: MPOPWIAKTUKH Hac/IeZICTBEHHbIX 3a00/eBaHUM uesloBeKa, MeUKO-
reHeTHYeCcKoro KOHCYJIbTUPOBaHWUS, 000CHOBaHUS 9K0JIOTHUYECKH
11e/1ec000pa3HOr0 TIOBeZIEHHsT B OKPY)KAIOLeH TIpPUPOJHON cpefe, aHa/lM3a
B/IVSIHUSL XO3STUCTBEHHOM JlesiTe/TbHOCTU 4YesloBeKa Ha COCTOSIHHE TMPUPOJAHBIX U
HCKYCCTBEHHBIX 3KOCHCTEM. Y CUIeHHe BHUMaHHMS K TTPUK/Ia[HOM HallpaB/IeHHOCTH
yuebHOro mpeameta «buosorusi» MPOAMKTOBAHO HEOOXOAWMOCThIO 0becrieueHuUs



YCJIOBHM [jisI PellieHus] OHOW W3 aKTyasbHbBIX 3a/lau IIKOJILHOTO OHOJ/IOTHYeCcKoro
oOpa3oBaHUsl, KOTopasi mpeArnosaraeT ¢opMupoBaHHe Yy  00ydarouuxcs
CIIOCOOHOCTH  a[aNTHPOBAaThCS K W3MEHEHUSIM [UHAMUUYHO DPa3BUBAOIIETOCS
COBPEMEHHOT'0 MHpa.

Burosiorvss Ha ypoBHe cpefiHero o0OIiero oOpa3oBaHWs 3aHHMAaeT Ba)KHOE
Mecto. OHa obecrieyriBaeT (OpMHpPOBaHME Yy OOYYarOIIMXCS TIpe/CTaBIeHU O
HayyHOW KapTWHe MUpa, pacluupsieT U 00001jaeT 3HaHUS O YKUBOW TpUpoOje, eé
OT/IMUUTEIbHBIX TPU3HAKaX — yYPOBHEBOM OpraHM3al[id W 3BOJIIOLUM, CO3[aéT
YCJIOBUSL  [/Isi:  TIO3HAHWS  3aKOHOB  J>KMBOW  TIPUPOABI,  (hopMHpOBaHUS
GyHKIMOHAIBbHOM TPaMOTHOCTH, HAaBBIKOB 3/10pOBOTO U Oe3omacHOro obpasa
YKU3HH, 3KOJIOTMUECKOT0 MBIIIJIEHHs], [IEHHOCTHOT'O OTHOIIIEHUsI K )KUBOW MPUPO/ie
U UeJIOBEKY.

Bosbiiioe 3HaueHHe GUOMOTHS MUMeeT TakKe ZIJisl pellleHus] BOCTIUTAaTeTbHBIX U
pa3BUBAIOLMX 3afiau  cpeAHero obOmjero  o0Opa3oBaHWs,  COLMAIU3al[UU
oOyuatoliuxcs. M3yueHue 6uonoruu obecrieurBaeT yca0BUs [/si GOPMUPOBaHUS
WHTE/I/IEKTYa/IbHbIX, KOMMYHHKALIMOHHBIX ¥  WH(POPMAI[MOHHBIX  HABLIKOB,
3CTeTUUYECKOU KY/bTYpPbl, CIIOCOOCTBYeT WHTerpaijuy OHOJIOTHYeCKHUX 3HaHUN C
TIpe/ICTaB/IeHUsIMUA U3 APYTHUX yueOHBIX MpeAMeTOB, B YUaCTHOCTH, (DU3UKH, XUMUU
u reorpaduu. Ha3BaHHBIe TONOXKEHUSI O TMpeAHAa3HAUeHWH y4yeOHOTrO TpeaMeTa
«buosorusi» cocTtaBwIM OCHOBY [ijis OIpefie/ieHHsi TOAXO0J0B K OTOopy
CTPYKTYPHUDOBAaHHIO €ro COZIep>KaHUsl, TIpe/iCTaBIeHHOTO0 B TIporpaMMe TI0
OrosiorUu.

Otb6op copmepkaHusi yueOHOro TipeaMerta «buosiorusi» Ha 0a30BOM ypOBHe
OCYLL[eCTB/IEH C TO3WLUM KYJbTYpOCOOOpA3HOrO TMOAX0Zd, B COOTBETCTBUU C
KOTOpPBIM OOyuaroluecs: JO/DKHbI OCBOWTH 3HAaHHS W yMeHWs, 3HauuMble [Jis
dbopmupoBaHus 00iell KyabTyphl, ONpeJessollde aJeKBaTHOe TIOBe/leHue
yejioBeKa B OKpYy»Karolljeli TIpUpOHOM cpejie, BOCcTpebOBaHHbIE B TIOBCEIHEBHOM
JKU3HU U TIpaKTUUYecKon JestebHOCTU. Ocoboe MecTo B 3TOM cucTemMe 3HaHUMN
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
Guosioruueckoro o6pa3oBaHusl.

CTpyKTypUpOBaHHWe cofiep)KaHusi yueOHOTO Marepuaja B TIporpaMme II0
OUO/IOTUM  OCYLI[eCTBIEHO C YUéTOM TMPUOPUTETHOrO 3HAaueHusi 3HaHuh 00
OT/IMUUTETBHBIX 0COOEHHOCTSIX >KUBOM TIPUPO/ibl, O €€ YPOBHEBOW OpraHU3alvu 1
9BOJIIOL[MU. B COOTBETCTBUM C 3TUM B CTPYKType yuebHOTO TipeiMeTa «Bbuosorus»
BbI/le/IeHbl C/IeAYIOIIre CoepsKaTe/bHble TUHUM: «brosiorys Kak Hayka. MeToibl
HayyHOro TI03HaHUs», «KieTka Kak Ouosiornueckasi cucreMa», «OpraHu3m Kak



Obuvonoruueckass cucrema», «CucrtemMa M MHOroobpasue OpPraHMYeCcKOro MHpay»,
«DBOJTIOLUS XKUBOW TIPUPO/IBI», «DKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH».

Ilenb m3yueHusi yue6Horo mpeamera «buosorusi» Ha 0a30BOM ypoBHe —
oBjlajieHe  OOYyYalOL[UMHUCS  3HAHUSMHU O  CTPYKTYPHO-(MYHKLMOHAIHHON
OpraHM3allui >KMBBIX CHCTEM pa3HOrO0 paHra W mnpuobpeTeHWe yMeHHM
WCTI0/Tb30BaTh 3TU 3HAHUS [J/Is1 TPAMOTHBIX JeMCTBUM B OTHOILEHWU OOBEKTOB
YKUBOU TIPUPO/IBI M PEIIeHUsT Pa3/IMUHBIX XKU3HEHHBIX IMPO0IeM.

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

OCBOeHHe OO0yuarolMMHCS CHUCTeMbl 3HAaHUM O OHOIOTUYeCKUX TeopusiX,
yUueHUsiX, 3aKOHax, 3aKOHOMEePHOCTSIX, TMIOoTe3ax, MpaBu/ax, C/Ay>KaluX OCHOBOM
[ hOpMUPOBaHUsI TIPeZCTaB/IeHn O eCTeCTBeHHO-HayuHOW KapThHEe MUpa, O
MeTo/laX Hay4YHOTO TI03HAHUS], CTPOEHUH, MHOT000pa3uu M 0COOeHHOCTSX XKUBBIX
CUCTeM Pa3HOr0 YPOBHSI OpPraHM3alliy, BBIJAIOIIUXCS OTKPBITUSIX ¥ COBPEMEHHbIX
1CCJIeJOBaHUSIX B OMOJIOTHH;

dopmupoBaHre y 0O0y4arOIIMXCs T03HABATebHbIX, WHTE/JIEKTYalbHbIX U
TBOPYECKUX CIIOCOOHOCTell B TIpoljecce aHaiM3a JAHHBIX O TYTAX pPa3BUTUS B
OUO/IOTUM HAyUHBIX B3IJ/ISIOB, W€l W TMOAXOA0B K W3YUYEeHHIO >KUBBIX CHUCTEM
Pa3HOTr0 YPOBHS OPraHU3aLuy;

CTaHOB/ieHMe Yy oOyuaromuxcsi oOmiel KyJbTypbl, (QYHKI[MOHATbHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUM 0OBSCHSATh U OLIEHUBATh SIBJIEHUS] OKPY KaroII[ero
MUpa >XMBOW TIDUPOJbI HAa OCHOBAaHWUM 3HAHUW U OIbITA, TOAYYEHHBIX T[IPU
13yueHUH OUOOTHY;

dopmupoBaHre y O0O0yYalOILUXCs YMeHUW W/UTIOCTPUPOBaTh 3HaueHue
OuosioTUUeCKUX 3HAHUM B TIPAaKTUUECKOMW [IesTeIbHOCTH YesioBeKa, pPa3BUTHU
COBpeMeHHbBIX MeIULMHCKUX TeXHOJIOTHI U arpoOMOTeXHOIOTU;

BOCIUTaHWe YOEKIEHHOCTU B BO3MOXKHOCTU TIO3HAHUSI UeJIOBEKOM >KUBOU
TIPUPO/bl, HeOOXOAUMOCTH OepeXXHOT0 OTHOLIeHUs K Hel, COO/TI0IeH s ITUUeCKUX
HOPM TIpY TIPOBeIeHNH OH0/IOTHUUeCKUX UCC/Ie/I0BaHuUM;

OCO3HaHWe IIeHHOCTH OWOJIOTUYeCKUX 3HAHWM [IjIsi TIOBBIILIEHUS YPOBHS
9K0JIOTUYECKOU KY/IbTYPBI, /11 (hOPMHUPOBaHS HAyUHOTO MUPOBO33PEHMSI;

IIpUMeHeHre TTPUOOPeTEHHBIX 3HAaHWM Y YMEHUM B TTIOBCeIHEBHOM >XKU3HU /IS
OL|eHKH MOCJ/IeICTBUM CBOEM JieTe/IlbHOCTH MO OTHOIIEHWIO K OKPY Karolllel cpeje,
coOCTBEHHOMY 3/10pOBbIO, 00OCHOBaHHE U COO/OleHre Mep TPOMHUIAKTHKU
3abo/ieBaHMiA.

B cucreme cpennero obiero obpa3oBaHusi «buosnorus», u3lydaemasi Ha
6a30BOM ypOBHe, sIB/sieTCSl 00si3aTe/lbHBIM y4eOHBIM TIPeIMETOM, BXOZSIIUM B
cocTaB TipeiMeTHOU 06/1acTu «EcTecTBeHHO-Hay4YHble TIPeMeThI».



st m3yuenusi 6vosoruy Ha 6a30BOM YpOBHE CpeiHero o01rero ob6pa3oBaHus
otBoAUTCS 68 yacoB: B 10 kacce — 34 vaca (1 uac B Hezento), B 11 kiacce — 34
yaca (1 yac B Hefiefto).



COAEPXXAHUE OBYUEHUA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

Brosiorus kak Hayka. CBsi3b OMO/IOTUM C 0011[eCTBEHHBIMU, TEXHUUECKUMU U
JPYTMMHU eCTeCTBeHHbIMU HayKamu, (punocodueit, ITUKOM, 3CTETUKOM U MPaBOM.
Posis OGuonoruu B (OpPMUpPOBAHMM COBPEMEHHON HAay4yHOW KapTUHBI MMUpa.
Cuctema 6MOIOTHYECKUX HAYK.

MeTozpbl TTO3HAHUS KUBOW MPHUPO/bI (Hab/MogeHre, IKCTIepUMEHT, OMCaHue,
n3MepeHue, KiaccuduKalys, MOJe/SUpOBaHNe, CTaTACTHYeckas o0OpaboTka
JTAaHHBIX).

JeMoHCcTpanum:

[Toptpetsr: Y. lapBuH, I'. Mengesns, H. K. KonbLos, . YorcoH u @. Kpuk.

Tab/muiIbl M cxeMbl: «MeTO/bI TT03HAHUS )KUBOU TTPHPO/IbI».

JIabopaTopHbIe U MPpaKTHYeCKHe PadoThbl:

ITpaktnueckass pabora Ne 1. «lcronbp3oBaHWe pa3/MUHBIX METOZOB IIPH
W3y4eHUH OMOIOrUUeCKUX 00BEKTOBY.

Tema 2. JKuBble cCTeMbI U X OpraHv3alusi.

JKuBbie cucteMbl (6UoCHCTeMbI) Kak TIpeiMeT u3ydeHus: 6uonorun. Otandne
JKUBBIX CUCTEM OT HEOPraHWYeCKOW MPUPO/BbI.

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

JeMoHCcTpanum:

Tabuipl U cxembl: «OCHOBHBIE TIPU3HAKW JKU3HW», «YPOBHU OpraHU3al[id
JKUBOM TIPUPOJBI».

O6opymoBanue: Mojenb MoJiekysbl [IHK.

Tema 3. XumMHnueckuid COCTaB U CTPOEHHE K/IeTKH.

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

@OyHKIMM BOZABI W MUHepaJbHBbIX BellecTB B KieTke. Iloanep»kanue
ocMoTHYecKoro banaHca.

Benku. CoctaB U cTpoeHHe 0e/IKOB. AMHUHOKHMC/IOTBI — MOHOMEDHI Oe/KOB.
He3ameHrMbIe ¥ 3aMeHHMMble aMUHOKHC/I0TbL. AMUHOKHC/IOTHBIM COCTaB. Y POBHU
CTPYKTypbl 0e/IkoBOW MoOseKy/bl (TiepBUYHAsi, BTOpDUYHAsi, TpeTUUHasi W
yeTBepTHYHAs CTPYKTypa). XWUMHUeCcKHe CBOMCTBa 0OeskoB. bBuosornueckue
dbyHKLMY OenKoB.



depmeHThl — OuWosoruyeckvie Karanu3aTopbl. CTpoeHue (epMeHTa:
aKTUBHBIM 11eHTp, cyOcTpatHas creuuduuHoctb. KodepmeHThbl. BuTtamuHbIL
Otnnuus pepMeHTOB OT HEOPraHUUECKUX KaTaln3aTOPOB.

YrneBoabl: MoHOcaxapuibl  (T/IOKO3a, pubo3a U Je30Kcuprb03a),
Jyucaxapuzibl (caxapo3a, JiakTo3a) M IojavMcaxapuzibl (Kpaxmas, TIJIMKOT€eH,
Lje/uTr0s103a). bruonoruyeckue GyHKLUU yI/1eBOJOB.

Jlumupapl:  Tpurmuuepuapl,  Gochomunuabl, crepouzbl. ['MapoduibHO-
rugpodoOHbie  cBoiicTBa. buonoruueckue ¢yHkimyd unugoB.  CpaBHeHUe
yT7IeBO/IOB, O€KOB U TUMU/IOB KaK NCTOUHUKOB SHEPTHH.

Hyknennosbie xkuciaorel: JHK wu PHK. Hykneotuasl — MOHOMepHI
HYK/1eMHOBBIX KUCIOT. Ctpoenune u ¢pyHkumu JHK. Ctpoenue v @yukuuu PHK.
Bunbl PHK. AT®: cTtpoeHre 1 PyHKLIUMN.

LuTonorus — HayKa o KjeTke. KjileTouHasi Teopusi — IpuMep B3auMO/ehCTBUS
yjier U (akToB B HAYYHOM IMO3HAHUU. MeTo/bl U3yUYeHUs KJIeTKU.

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

Tumnbl K/IETOK: JyKapuoThueckas W TpokapuoThueckas. (OcobeHHOCTH
CTpOeHUsI TIPOKapHUOTUUeCKOUW KieTKU. KieTouHasi creHKa OakTtepuii. CTpoeHue
5YKapUOTUYEeCKOM KiIeTKHM. OCHOBHbIE OT/IMYUSL paCTUTENbHOW, >XUBOTHOM W
rpruOHON KIeTKH.

[IoBepXHOCTHBIE CTPYKTYpPHI K/I€TOK — KJIeTOYHAas CTeHKa, [VIMKOKAIUKC, UX
¢dbyskiuu. [1na3mMatrnyeckas MembpaHa, eé cBOMCTBa U PyHKLMU. L{uTomniasma u eé
opraHoufpl. OgHomembpaHHble opraHoubl kieTku: OIIC, ammapat Iosibmky,
/m30CcoMbl. [lo/yaBTOHOMHBIE OpraHOM/bl K/IeTKU: MUTOXOHJPUM, ILIACTUBL.
[Tpoucxo)kaeHre MUTOXOHAPUM W TulacTvi. Bugel 1iactuz. HememOpaHHbIe
OpraHou/Ibl K/IeTKU: PUOOCOMBI, KJIE€TOUHBIM L[€HTpP, LeHTPHUOJIM, pPeCHUYKH,
JKIYTUKU. DYHKIIMU OpPraHoM/ 0B KileTKU. BKitoueHus.

Sfnpo — peryasTopHbIi 1ieHTp kKieTku. CTpoeHHe sipa: siiepHasi 000J10uKa,
Kapuoria3sma, XpOMaTHH, SPbILIKO. XPOMOCOMBI.

TpaHCIIopT BeLecTB B KJIeTKe.

JeMoHcTpanum:

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

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

Tabmuipl U cxembl: «lleproanueckasi Tabsvila XMMUUECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIeKy/bl BO/bI», «buocrHTe3 6esika», «CTpoeHre MOJIeKY bl Oesika»,
«Ctpoenue (epmeHTta», «HyknenHoBbie kucnotel. JJTHK», «CTpoeHre MoJeKybl



AT®», «CTpoeHUe 3yKapuOTHUYECKOM KeTKu», «CTpoeHue >KUBOTHOM KII€TKW»,
«CTpoeHUe pacTUTE/NbHOM KJeTKW», «CTpoeHue TPOKAapUOTHUYECKOM KJIeTKW»,
«CTpoeHue sijpa KJIeTKW», « YTJ1eBObl», «JIUMUIb».

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

JIaGopaTopHbIe U MPAaKTHYeCKHe PadoThI:

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

JlabopaTtopHasi pabora Ne 2. «V3yuyeHwe CTpPOeHUs] KI/IeTOK pPacCTeHHH,
JKUBOTHBIX Y OaKTepuii 1MoJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOTperapaTax M X
onucaHue».

Tema 4. JKusHeeaTe/TbHOCTb K/I€TKH.

OOmeH BeIrecTB, WM MeTab0/M3M. ACCUMUMIAIMS (TUVIAaCTUYECKU 00MeH) U
JUCCUMUISAIMSA (3HepreTuueckuii obMeH) — JiBe CTOpPOHBI €[WHOrO Tpoljecca
MeTabom3ma. Posib 3aKOHOB COXpaHEHHSI BEIeCTB W SHEPrdd B TOHUMaHUH
MeTabom3ma.

Tumnbel oOMeHa BelleCcTB: aBTOTPO(HBINA U reTepoTpodHbIi. Poimb GepMeHTOB
B 0OMeHe BelllecTB U TIpeBpalljeHUU SHePruu B KJleTKe.

@®otocuHTe3. CperoBass W TeMHOBasg (a3bl (¢oTocHHTe3a. Peakuuu
doTtocuHTe3a. IPPekTUBHOCTL PoTOCHMHTe3a. 3HaueHUe (OTOCHUHTEe3a AJisl KU3HU
Ha 3emsie. BrusiHve ycioBuid cpefibl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIIIIEHUSI €ro
MPOAYKTUBHOCTU Y KYJIbTYPHBIX paCTeHUM.

XemocuHTe3. XeMOCHHTe3upytolre OakTepru. 3HaueHWe XeMOCHHTe3a [iIs
JKU3HU Ha 3emiie.

OHepreTuueckuii 0OMeH B KieTKe. PaciieryieHve BeIecTB, Bbiie/ieHHUE U
aKKyMyJ/IMDOBaHWe »SHEpPruM B K/eTKe. OTafbl 3SHEPreTUueckoro obOMeHa.
I'mukomus. bpoxkenwe u ero Buzabl. KuciopogHoe okucieHWe, Wi K/IeTOYHOE
JbIXaHUe. OxkucnurenbHOe dbochopunvpoBanue. AddekTUBHOCTDL
9HEepreTUYeCcKoro ooMeHa.

Peakijui MaTpuyHOro cuHTe3a. ['‘eHeTnueckass uH(popmanuss u JIHK.
Peanuzaiuss reHeTUYeCKOW HH(OpMaluu B KjeTKe. ['eHeTHUeCKUM KOJ U €ero
cBoiicTBa. TpaHckpuniys — MaTpuuHbiii cuHTe3 PHK. TpaHcssiius — 6uocuHTes
Oesmka. Orarbl TpaHCasauu. KogupoaHwe amMuHOKHCIOT. Posbs pubocom B
buocuHTe3e Oerka.

HexksieTouHble opMbl )KHU3HU — BUPYChL. VicTOpusi OTKpbITHS BUPYCOB (/. 1.
BaHoBCcKuii). OCOOEHHOCTM CTPOEHHS U JKM3HEHHOrO I[MK/a BHPYCOB.
bakrtepruocdaru. bonesHn pacTeHud, >XUBOTHBIX W 4YeJIOBeKa, BbI3bIBaeMbIe
BUpycamMu. Bupyc ummyHozaeduiivta yesnoBeka (BUY) — Bo3byaurens CITU/a.



OOpatHasi ~ TpPaHCKpWILWs, peBeprasa W  uHTerpasa. lIpoduiakTuka
pacripocTpaHeHust BUPYCHBIX 3a00/1eBaHUM.

JleMoHCcTpanun:

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

Tabmuipbl U cxembl: «TUIBI nUTaHUS», «MeTaboaM3M», «MHUTOXOHAPHS»,
«DHepreTuueckuii obmeH», «Xsoporuiact», «®orocuHre3», «CtpoeHue [JHK»,
«CTpoenue U (DyHKIIMOHUPOBaHUe reHa», «CuHTe3 Oenka», «['eHeTUUeCKUM Ko/,
«Bupyce», «bakrepuodarn», «CTpoeHre W >xu3HeHHbIM Lyka Bupyca CIIW/a,
bakTepuodara», «Permukarms JTHK».

OO6opyoBaHue: Mojeu-anTuIMKalun «Yasoearne THK v TpaHCKpUMIHS»,
«buocunTes benka», «CTpoeHue KaeTKu», Mojienb CTpyKTypbl JTHK.

Tema 5. PasMHO)XeHHe ¥ MH/MBU/ya/IbHOE pa3sBUTHE OPraHU3MOB.

KneTouHblli LMK/, WIXM >KU3HEHHBIM LUK/ K/IeTKU. VIHTepdasa U MHUTO3.
[Tpoueccel, nporekawmye B MHTepdasze. PennMkanms — peakiusi MaTpUUHOTO
cudte3a [IHK. CtpoeHne XpoMocOM. XpPOMOCOMHbIM Habop — KapuOTHIIL.
OunaougHbli U TalVIOWAHBIM ~ XPOMOCOMHBIE  HaboOpbl.  XpOMaTH[bL.
[luTo/slornuecke OCHOBBI  pasMHOXKEHUSI W WHAWBUAYaIbHOTO  Pa3BUTHUS
OpraHu3MOB.

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

[TporpammMupyemasi rubesb KIeTKH — arionTos3.

®opMbl pa3MHOKEHUSI OpPraHW3MOB: Oecriosioe U mojoBoe. Buabl H6ecrionoro
pPasMHOXXeHMs: Jie/leHue HaJBoe, T[I0YKOBaHWe OJHO- W MHOIOKJ/IeTOYHBIX,
criopooOpa3oBaHue, BereTaTUBHOe pa3MHOKeHHe. VICKyCCTBeHHOe KJIOHUPOBaHUe
OpPraHM3MOB, ero 3HaueHue [/1s1 CeJIeKL1H.

[TonoBoe pa3sMHOKeHUe, ero OTJMUKs OT becrosoro.

Metio3. Crtaguu Meiio3a. [lporjecchl, MpoUCXOslyMe Ha CTaAusix Melo3a.
[ToBegenne xpomocoM B Mero3e. Kpoccunrosep. buonormyeckuii CMbICT H
3HaueHue Meno3a.

['ameToreHes — mporiecC 00pa3oBaHHsl TOJIOBBIX K/IETOK Y >KMBOTHBIX.
[TosioBbIe »Kese3bl: CEMEHHUKU U SIMUHUKU. OOpa3oBaHWe U pa3BUTHe TOJIOBbIX
KJIETOK — raMmeTr (CriepMaTo30M[, SULeK/IeTKa) — CIepMaToreHe3 KW OBOTeHe3.
OcobeHHOCTH CTpOeHHUsl SIMLEKIeTOK M criepmMaro3ouioB. OrIof0TBOPeHue.
[TapTeHorenes.

WupvBUyanbHOe pa3BuThe (OHTOreHe3). OMOpHOHANIbHOE  pa3BUTHE
(3mbOpuoreHe3). JDrarnbl SMOPHUOHATBLHOTO Pa3BUTHSL Y TTO3BOHOUHBIX >XMBOTHBIX:
npobneHve, racTpyssuusi, opraHoreHe3. I[ToctamOpuoHanbHOe pa3BuTHe. THITbI
MOoCTIMOPUOHA/ILHOTO pa3BUTHS: TIpPsIMOe, HempsiMoe (JIMUKMHOYHOe). BrwusHue



cpefbpl Ha Pa3BUTHE OPraHM3MOB, (DaKTODbI, CIIOCOOHBIE BBI3bIBATH BPOKAEHHBIE
YPO/CTBaA.

Poct u pa3Buthe pacTteHrMd. OHTOreHe3 LIBETKOBOIO DACTEHUS: CTPOEHHeE
CeMeHHU, CTa/Iuu Pa3BUTHS.

JdeMoHCcTpanuu:

Tabmibl ¥ cxembl: «POpPMBI pa3MHOKEHUS OPraHU3MOB», «J/IBoliHOe
OMUIOJJOTBOPEHHE Y 1IBETKOBBIX pacTeHWM», «BerertaTuBHOe pa3MHOXKEHUE
pacTeHuii», «/leneHue KkieTkd Oakrepuii», «CTpoeHUHe TIOJOBBIX KJIETOK»,
«CTpoeHne XpoMocOMbl», «KieTounbl Lukm», «Permmkanms JHK», «Mwuto3»,
«Metio3», «IIpsmoe u HenpsiMoe pa3BUTHE», «I'ameToreHe3 y M/IEKOMUTAIOIIUX U
yesi0BeKa», « OCHOBHbIE CTaIMM OHTOTr€HEe3a».

Ob6opynoBaHue: MUKPOCKOT, MUKpOIIperiaparhbl «CriepMarto3ou/ibl
MJIEKOTIUTAIOLLero», «SuleKneTka M/eKonuraroulero», «KapruokrHe3 B KieTKax
KOpelllka JiyKa», MarHUTHas MoJe/b-alruiukanus «/eneHue 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
¥ 3MOpHONIOTMM B CTAHOBJ/IEHWW TeHeTHKW. BKiajJ, pocCUiCKUX U 3apy0OeKHbIX
YUEHBIX B pa3BUTHE TEeHETHKHA. MeToAbl TeHeTUKH (TuOpua0IoruuecKu,
LIUTOT€HEeTUYECKUM, MOJIEKY/IIPHO-TeHeTUUeCKrii). (OCHOBHBIE TeHeThUYeCKue
TOHATHA. ['eHeTUUeCKass CUMBOJIMKA, UCII0/Ib3yeMasi B CXeMaX CKpellMBaHUM.

3aKOHOMEPHOCTH HacJie[JOBaHUs TPU3HAKOB, yCTaHOB/IeHHbIe ['. MeHgenem.
MonHorubpugHoe ckpeljuBaHWe. 3aKOH eAWHOOOpa3us TUOpUJOB IE€PBOTO
rnokosieHusi. IlpaBuio JOMUHUpOBaHUS. 3aKOH paclleryieHWs IIPU3HaKOB.
['unoresa yucrtoTsl ramert. [1osiHOe U HeroJ/IHOe JOMUHMPOBaHUe.

OurubpuaHoe  cKpelljiBaHWe. 3aKOH  He3aBUCHMOIO  HacC/ae[0BaHUS
NpU3HAKOB.  L[uToreHeTMUeCcKWe  OCHOBBI  JUTHOPHUAHOTO  CKpEIUBaHUS.
AHanu3upymolljee cKkpeluBaHue. Vcronbp30BaHue aHaIU3UPYIOLEro CKpeljuBaHus
JJ1sI OTIpe/iesieHusl TeHOTHIa 0CO0Hu.

CuervieHHOe HacjefioBaHWe Tipu3HakoB. PabGora T. MopraHa 1o
CL{e[IJIeHHOMY Hac/le[JOBaHWIO TeHOB. HapyllleHWe cLerieHusi FeHOB B pe3yJibTare
KPOCCUHIOBepa.

XPpOMOCOMHasi TeOpUs HacC/IeICTBeHHOCTH. ['eHeTUUYeCKUe KapThl.



['eHeTrika mosia. XpoOMOCOMHOe OripefiejieHue I10jia. AyTOCOMBI U TI0JIOBbIe
XpomMocoMmbl. ['omorameTHble U TreTeporameTHble opraHusmbl. HacenosaHue
TPU3HAKOB, CLIEIJIEeHHBIX C I10JIOM.

M3MeHUMBOCTb. Bu/ibl U3MEHUMBOCTU: HeHaC/1eCTBeHHAsA U Hac/leCTBeHHas.
Pone  cpegpl B HeHac/Ie[ACTBEHHOW  M3MEHUYMBOCTH.  XapaKTepPUCTHKA
MOJU(PUKALIMOHHOM M3MEeHUMBOCTH. BapuallMoHHbIN psii ¥ BapyalMOHHasi KpUBasl.
Hopma peakuyn npusHaka. KosmuecTBeHHble M KaueCTBEHHbIE TPU3HAKA U HX
HOpMa peakiyu. CBoKCTBa MOAU(MUKALIMOHHOW U3MEHUHUBOCTH.

HacsiegcTBeHHas, WM TeHOTUIIWYeCKas, W3MeHUMBOCTh. KoMOWHaTHBHas
W3MEHUMBOCTb. MeWo3 U TI0/IOBOM TIPOIjecC — OCHOBAa KOMOWHATHUBHOM
M3MEeHUYMBOCTU. MyTallMoHHasi U3MeHUMBOCTh. Kilaccudukaiys MyTaijuii: reHHbIe,
XPOMOCOMHBIe, TeHOMHbIe. HacToTa ¥ IpUUYMHbI MyTaluud. MyTareHHbie (haKTOPBI.
3aKOH rOMOJIOTUYEeCKUX PSiZIOB B Hacae[CcTBeHHOM uaMeHunMBocTy H. Y. BaBunoga.

BHesiiepHas Hac/e[CTBeHHOCTb U USMEHUYMBOCTb.

['eneTuka uesioBeka. Kapuotum uesoBeka. OCHOBHbIe MeTO[bl T'€HETHUKU
ye/I0BeKa: TeHeajlornueCKuii, OJIM3HeLIOBbIN, [IMTOreHeTUUYeCKUM, OMOXUMUUeCKIH,
MOJIEKY/ISIPHO-T€eHeTUYeCKUN. CoBpemeHHoOe onpeziesieHye reHOTHIIA:
TI0JTHOT€HOMHOe CeKBeHHMpOBaHUe, FeHOTUIIMPOBaHUe, B TOM UHKCJie C I[OMOLLbIO
[TlP-ananu3a. HacneacTBeHHble 3a0osieBaHMsI 4YesioBeKa: TeHHble 00Jie3HH,
Oosie3HM C Hac/IeZICTBEHHOMN IIpe/IpacrioyioyKeHHOCTBI0, XPOMOCOMHBIE OO/Ie3HH.
ComaTrueckve U reHepaTuBHble MyTauuu. CTBO/IOBble KieTKU. [IpUHLUIIBI
30pOBOr0 00pasa >KW3HU, [UaTHOCTUKH, TPOMUIAKTUKY U JleueHus] TeHeTUUeCKUX
bonesHeii. MeauKo-reHeTMUeCKOe KOHCY/JIbTUpOBaHHe. 3HaueHHe MeIUlMHCKOU
TeHeTHKHU B TPe/IOTBPALI[eHHH U JIeUeHUH TeHeTHUeCcKuX 3a00/ieBaHMi Ue/lOBeKa.

JdeMoHCcTpanuu:

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

Tabmurel ¥ cxeMbl:  «MOHOTHOpUHOEe — CKpeIllMBaHWMEe W €ro
LIUTOTeHeTUYeCKasi OCHOBa», «3aKOH pacllerieHusi U ero LMUTOreHeTHuecKas
OCHOBa», «3aKOH UWCTOTBI  rameT»,  «J/IUruOpUgHOE  CKpeIuBaHHe»,
«[QuTo/nornyeckue  OCHOBbI ~ AUTHOPUAHOTO  CKpeLUBaHUs», «Metio3»,
«B3aumopencTBre aniebHbIX TeHOB», «['eHeTWuUeCcKuMe KapThl paCcTeHUM,
JKUBOTHBIX U 4YejioBeKa», «['eHeTuka riona», «3aKOHOMEPHOCTU HaC/iel0BaHUs,
CLIEIUIEHHOI'O C MO0JIOM», «KapuoTurbl uYesoBeKa U JKUBOTHBIX», «Buabl
M3MEeHUYMBOCTW», «MoauduKaimoHHasi W3MeHUYMBOCTb», «HacnezoBaHue pe3yc-
(akTopa», «I'eHeTHKa rpynn KpoBW», «MyTallMOHHAsi U3MEHUYMBOCTbY.

OO6opyoBaHue: MOAe/NMU-aIIIMKAUA  «MOHOTUOPHAHOE CKpeIuBaHue»,
«HeronHoe gomuHUMpOBaHMEe», «/UrMOpUHOE CKpeluBaHue», «llepekpécT



XpOMOCOM», MHKDPOCKOI W MUKporipernapatr «/lpo3oduia» (HopMa, MyTaijuu
(hopMBbI KPBUILEB M1 OKPACKH Tejia), repbapuii «I'0pox MOCeBHOM».

JIaGopaTopHbIe U MpPAaKTHYeCKHe PadoThI:

JlabopartopHasi pabora Ne 5. «l/3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
OUTUOPUTHOTO CKpeIUBaHus ¥ AP030(H/Ibl Ha TOTOBBIX MUKpPOIIperiapaTax».

JlabopaTopHasi pabota Ne 6. «M3yueHre MoaMMHUKALIMOHHON U3MEHUHUBOCTH,
TOCTPOEHUe BapHUalIMOHHOTO Psifia U BapualliOHHON KPUBOW».

JlabopatopHasi pabota Ne 7. «AHanmu3 MyTauuil y Ap0o30dH/Ibl Ha TOTOBBIX
MHUKpOIIperaparax».

[TpakTrueckas pabora Ne 2. «CocTaB/eHWe ¥ aHa/lM3 POJIOCTIOBHBIX
yesioBeKa».

Tema 7. Cenekius opraHu3zMoB. OCHOBbI OHOTEXHO/IOTHH.

Cenek1isi Kak HayKa M TIpoLiecC. 3apoXK[eHue CeleKLUU U JOMeCTUKALUSI.
Yuyenne H. WM. BaBunoBa 0 I1eHTpax IIPOMCXOXKIE€HHS ¥ MHOroobpa3sus
KYJIbTYPHBIX pacTeHud. LleHTpbl MPOUCXOXKJeHUs AOMalllHUX >XMBOTHBIX. CoOpT,
10poJa, LITaMM.

CoBpeMeHHbIe MeTO/IbI CeNleKI[Mu. MacCoBbIi ¥ WHAWBHUAYa/IbHbBIN OTOODHI B
CeNeKLMM pacTeHud W JKMBOTHBIX. OLleHKa 3KcTepbepa. biam3KopojcTBeHHOe
cKperuBaHve — WHOpuAMHr. Yucras auHusA. CKpelliBaHWe UHWCTBHIX JTUHUM.
[etepo3uc, wiv rubpuaHas cuia. HepoicTBeHHOe CKpellvBaHWe — ayTOPUIUHT.
OtpanénHas rtuOpuu3alid U e€ ycrexu. VICKyCCTBEHHBIM MyTareHe3 W
TO/TyYeHre TIOJIUIUIONJO0B. [JOCTV)KeHHs CejleKLMM pacTeHWM, >XUBOTHBIX U
MHUKPOOPIraHM3MOB.

buorexHo/orMss Kak OTpac/b IPOM3BOACTBA. ['eHHass WH)KeHepus. ITarlbl
co3manusi pekombuHaHTHOM JIHK # TpaHCreHHBIX OpraHu3MoB. KieTtouHas
vHKeHepus. KieTouHble Ky/bTypbl. MUKDOK/IOHA/IBHOE pPa3sMHOKE€HHe PaCTeHUH.
K/oHvpoBaHuWe BBICOKONPOJYKTUBHBIX  Ce/IbCKOXO35IMCTBEHHBIX OpPraHW3MOB.

OKonornueckie W 3TMUeckre  mnpobnempl. I'MO  —  reHeTHYeCKH
MOAU(UIMPOBaHHbIE OPTaHU3MBl.
emoHCTpaLuu:

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

Tabuiel 1 cxembl: KapTa «L[eHTpbI TIPOMCXOXKAEHUS W MHOT000pa3us
KY/IbTYPHBIX pacTeHui», «[lopofsl fOMalIHUX )XUBOTHBIX», «CopTa KyJ/IbTYPHBIX
pacteHuii», «OTaanéHHas rubpuausanys», «PaboTel akaziemuka M. @. MiBaHOBa»,
«omummongusi», «OOBEKTHI OUOTexHONMOTUM», «KijeTouHble 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 PAadOThI:

OkcKypcusi «OCHOBHbIE MeTO[bI M [JOCTHDKEHUSI CeleK[IUM pacTeHUd u
YKUBOTHBIX (Ha CeJIEKIIMOHHYIO CTaHLIUIO, TIEMEHHYO bepmy,
COPTOUWCITBITaTeIbHBIA ~ yUaCTOK, B  TeIUIMYHOE XO35HCTBO, J1labOpaTOpHIO
arpoOyHUBEPCUTETA UM HAyUHOTO 1[eHTpa)».

11 K/IACC

Tema 1. DOBo/nroI{MOHHAA 0MO/IOTHA.

[IpearnochblIKM BO3HUKHOBEHHSI SBO/IIOLIMOHHOM TeOpHUU. IBOJIIOLMOHHAS
Teopusi U eé mMecto B Ouosioruu. BiusiHMe 3BOJIIOLIMOHHONW TEOPHHM Ha Pa3BUTHE
OuosIorUY U APYTUX HayK.

CBueTenbCcTBa ABOJOLMU. [laeoHTO/IOrMUeCKHe: TOC/Ae[0BaTeTbHOCThb
TOSIBJIEHUS BUJIOB B T1a/IeOHTOJIOTUYECKON JIeTOMUCH, TepexofHble (OpMBI.
buoreorpaguyeckue: cxoCTBO U pa3nuure (ayH U ¢hJiop MaTePUKOB U OCTPOBOB.

OMOpHo/ioTUYeCKre: CXO[CTBA U pa3iduusi SMOPHOHOB pa3HbIX BH/OB
M03BOHOUHBbIX. (CpaBHUTE/IbHO-aHATOMUYECKHe: TOMOJIOTUYHbIE, aHa/J0TUUHbIe,
pyJAWMeHTapHble OpTaHbl, aTaBU3MbL. MOEKY/ISIPHO-OMOXUMUUECKHe: CXO/ICTBO
MeXaHU3MOB HaC/e/[CTBEHHOCTH W OCHOBHBIX MeTabo/MUecKUX TyTed y BcCex
OpraHM3MOB.

OBomoLoHHas Teopus Y. [lapBuHa. IIpeArnocbuiKi BO3HUKHOBEHUS
JapBUHMU3Ma. [IBWKyIMe CU/Ibl 3BOMIONUMM BUAOB 10 JlapBuHY (M30BITOUHOE
pPa3MHOXXeHHe TP OrPAaHUYEHHOCTH pPeCcypCcoB, HeorpejenéHHasi W3MEeHUYUBOCTD,
6opnba 3a cyljecTBOBaHUe, eCTeCTBEHHbIN 0TOOD).

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

MukposBostonus. [Tonmynsius Kak eJUHALA BUJa U SBOJTFOLIUM.

[BrKyiye cusbl (hakTopbl) SBOMIOLMKA BUIOB B MpUpPOJe. MyTallMOHHBIM
rpoLecc ¥ KOMOWHATUBHasi W3MEHUYMBOCTb. [lOMy/isliMOHHbIE BOJHBI U JIpeud
reHoB. VI30/1111s1 U MUTpaLUs.

EctecTBeHHBI OTOOp — HampaB/sOMUNA  (GakTop 3BOIOIUH. DPOpPMBI
eCTeCTBEHHOTO 0TOOpa.

[Tpucrioco6/eHHOCTh OpPraHU3MOB Kak pe3yJbTaT 3BoOLMU. [Ipumepbl
TIPUCITOCOOIeHNH y OpraHu3MoB. ApomMopdh03bl U WAMOA AN TalIH.

Bug u  BumoobpasoBanwe. Kputepuu Buzga. OcHOBHble  (hOPMBI
BHj000pa3oBaHusi: Teorpadrueckoe, SKOJIOTUUECKOe.

MakposBosoriusi.  Dopmbl  3Bo/IOLMM:  (UIETUYECKasi, JUBepreHTHas,
KOHBepreHTHasi, mapaJsiiesibHast. HeoOpaTUMOCTh 9BOJIOIUH.

[IpoucxokgeHrve OT HecreLWaJId3upPOBaHHbIX TMpeAKoB. [Iporpeccupytomias
crielany3anus. AlanTUBHAsA paJyaLiys.

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 OpraHYecKoro Mupa Ha 3emsie», «3apo/bIIu
TO3BOHOUHBIX ~ JKUBOTHBIX»,  «ApxeonTepukc», «®opmbl  6Goppbbl  3a
CyILI[eCTBOBaHME», «ECTecTBeHHbIN 0TOOP», «MHOroobpasye COPTOB pacTeHMi»,
«MHoroobpa3ue II0poJ,  >KUBOTHBIX», «ITonynsun», «MyTaloHHas
M3MEHUYMBOCTb», «Apomopdo3bl», «MauoasanTtaimu», «OOlas AereHepaiys»,
«Bwxylpe cuibl 3BOMOLMN», «KapTa-cxema Mapuipyta mnyrtewiectBusi Y.
HapeuHa», «bopbba 3a cyiectBoBaHue», «IIprcriocobeHHOCTh OpraHH3MOBY,
«['eorpadurueckoe BH000pa3oBaHue», « IKOJIOTUUECKOe BUI000pa30BaHLe».

Ob6opyaoBaHue: KOJUIEKIUsSI HACEeKOMBIX C pa3/JMUYHbIMU TUIAMU OKpacCKH,
Habop TUIOZIOB M CeMsiH, KOJIIeKI[Usl «IIpyMephl 3alUTHBIX MPHUCTIOCOOeHUHN Y
JKUBOTHBIX», MOJZiesib «OCHOBHbBIE HarlpaBIeHUs IBOJIIOLMK», 00BEMHAs MOJesb
«CTpoeHMe rojI0BHOTO MO3ra MO3BOHOYHBIX».

buoreorpadguueckass kapta MHpa, KOJUIeKLUsA «POpMbI COXPAaHHOCTU
WCKOMAaeMbIX >KUBOTHBIX U pacTeHWM», Mojenb anrmkauus «llepekpéct
XpOMOCOM», BJ/I@KHbIe TIperiapatbl «Pa3BUTHE HACeKOMOIo», «Pa3BuTHe
NSTYIIKW», MUKporipernapaT «/Ipo3oduna» (Hopma, MyTaluyd (OpPMbI KpPbUIbEB U
OKDAaCKH Tesa).

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopatopHasi pabora Ne 1. «CpaBHeHHe BHIOB MO MOP(HOIOrHYeCKOMY
KPUTEPUIO».

JlabopatopHasi pabota Ne 2. «OnucaHue MPUCTIOCOO/EHHOCTH OpraHu3Ma U
eé OTHOCUTE/IbHOT'O XapaKTepa».

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )XU3HU Ha 3emiie.

[oHayuHble TIpeACTaB/le€HUS O 3apOKAeHWMU >KW3HU. HayuHble rurnoressl
BO3HWMKHOBEHUSl KM3HM Ha 3emse: abuoreHe3 W MaHCIepMus. XuUMHUUecKas
9BO/TIOLMSL. AOHOTeHHBbIM CHHTe3 OpraHUuecKuX BeIleCTB W3 HeOpraHUu4YecKuX.
OKCIepuMeHTa/IbHOe TIOATBEPXKAeHNe XMMUUeCKOM 3BoJioLuu. HauasibHbie STarbl
buonoruyeckont spoymonuu. ['unoresa PHK-mupa. @opmupoBaHre MeMOpaHHBIX
CTPYKTYD W BO3HMKHOBEHHE MPOTOK/IETKU. IlepBble KIeTKM M WX SBOJIIOLIUS.
®opMUpOBaHMEe OCHOBHBIX TPYMI KUBBIX OPraHW3MOB.

Pa3BuTHe XuU3HU Ha 3emsie 10 5paM U mepuoaam. Karapxei. Apxelckas u
TpoTepo30McKass 3pbl. Ilameo3oiickas 3pa W €€ TIepHoAbl: KeMOpHMCKHM,
Op/IOBUKCKWM, CUITYPUNUCKWH, IEBOHCKWH, KAMEHHOYTO/TbHbIN, TEPMCKUM.

Mes3o0301icKas 5pa ¥ eé nepuo/ibl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaiHo30MCKast 5%pa U €8 m[epuojbl: MaleOreHOBbIM, HEeOreHOBBIH,
aHTPOITOT€HOBbIU.



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

CucremMa OpraHMYecKOro Mupa Kak OTpakeHue 3BOMOLMA. OCHOBHbIE
CHUCTeMaTU4eCcKre rpynmbl OPraHu3MOB.

OBOJIIOLIUS YesIoBeKa. AHTPOIIOIOTUS KaK Hayka. Pa3BuTure TipeCTaB/IeHAN O
MPOUCXOXX/JEeHUH YesoBeKa. MeToabl H3yueHHsi aHTporioreHe3a. CxofcTBa H
pas3Muus yesoBeKa 1 KUBOTHBIX. CHCTeMaThyecKoe MoJIOKeHHe ueioBeKa.

Oewkyie  cunbl  (pakTopbl) — aHTpOMOreHesa. HacnencrBeHHast
W3MEHUMBOCTb M €eCTeCTBeHHbId o0TO0p. OOIecTBeHHbI 00pa3  >KU3HH,
W3rOTOBJIEHHE OPY/IUM TPYy/ia, MbIIILJIEHUE, peyub.

OCHOBHBIE CTay¥ ¥ BEeTBU 3BOJIIOL[MY YeJIOBEKA: aBCTPaJIONUTEKH, YenoBek
ymesibid, YenoBek npsmoxopsimmid, YenoBeK HeaHJepTaaibCKuM, YeyoBek
pa3yMHbIii. HaxoJkyd HMCKOMaeMbIX OCTAaTKOB, BpeMs CyIlleCTBOBaHUs, 00/1acTb
pacrnpocTpaHeHusi, 00BEM TO/I0BHOT'O M03ra, 00pa3 »KHU3HH, OPY/IUsl.

YenoBeueckre packl. OcHOBHble  OoJibIliie  pachl:  eBpOIeOUJHas
(eBpa3uicKasi),  Herpo-aBCTpajJioW/iHasi  (2KBaTOpHa/bHasl),  MOHIOJIOW/IHAs
(a3maTcKo-aMepHKaHCKasi).  UepTbl  TIPUCTIOCOOIEHHOCTH  TIpeZiCTaBUTEeH
yeJIoBeUeCKUX paC K YCJIOBHUSIM CyLeCcTBOBaHUsA. EAMHCTBO uenoBeuecKux pac.
Kpurtuka pacusma.

JdeMoHCcTpanuu:

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

Tabmuupl 1 cxembl: «Bo3HukHOBeHWe CoJHEUHOW cUCTeMbl», «Pa3Butue
OpraHdueckoro mwpa», «PactuTenbHasg KiieTka», <« KMBOTHas  KJeTKa»,
«[Tpokapuotuueckasi kietka», «CoBpeMeHHasi CUCTeMa OpPraHMYeCKOro MUpa»,
«CpaBHeHHe aHAaTOMUYECKHWX YepT CTPOeHHs Ye/ioBeKa U ueloBeKOOOpa3HbIX
o6e3bsii», «OCHOBHBIE MeCTa [aJIeOHTOJIOTUYECKUX  HAXO/OK  TPeJKOB
COBPEMEHHOI0 YejioBeKa», «/lpeBHeumme mogn», «peBHue mogn», «llepBbie
COBpeMeHHbIe JIto/In», «HemoBeuecKue pachl».

O6opymoBanue:  Myasbku  «IIpoucxoxkzeHue — 4yejoBeKa»  (OHOCTHI
aBCTPA/IONUTEKa, TMUTEKAaHTPOIa, HeaHJepTa/blla, KPOMaHbOHLIA), CJIENKA WU
n300pakeHWsT KaMeHHBIX OpYAWN TepPBOOBITHOTO uesioBeKa (KaMHU-YOIITIEPHI,
pybuna, ckpebma), reoxXpoHoJjiorhuuecKass Tabmuila, KouteKus «®PopMbl
COXPaHHOCTU UCKOTaeMbIX XKUBOTHBIX U PACTEHUI».

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

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



OKCKypCHUsi «DBOJIIOLUST OPraHUYecKoro Mvpa Ha 3emsie» (B eCTeCTBEHHO-
Hay4HbIM WIU KpaeBeJueCKuil My3ei).

Tema 3. OpraHusmbl U OKpPY)Karollas cpeja.

OKOJI0TMs KaK HayKa. 3a/ilauv U pasziesibl 3K0a0rui. MeTozbl 3KOJI0THYeCcKUX
WCCJIeJOBaHUU. DKOJIOTUUeCKOe MUPOBO33PeHre COBPEMEHHOI0 UeioBeKa.

Cpezabl 00WTaHUS OpPraHU3MOB: BOZHAsl, Ha3eMHO-BO3ZYIHasi, TOYBEHHas,
BHYTpPHUOPraHU3MeHHasl.

OKojornyeckde (¢akropel. Krnaccugukanuss 3KOJ0TMYeCcKUX (PaKTOpPOB:
abuoTnueckre, OWOTHYECKHMe U aHTPOIOreHHbIe. JleliCTBHe 3KOJIOTUYECKUX
(hakTOpOB Ha OpraHU3MBblI.

AbuoTnyeckre (akTOphI: CBET, TeMIlepaTypa, BAaXXHOCTb. DOTONepruogusm.
[lpucnocobneHrsi OpraHU3MOB K  JIeHCTBUIO  abWOTUUeCKuX  (haKTOPOB.
buonorunueckve puTMmel.

buotnueckve  ¢akTopBbL. Buapl  OMOTUUECKHMX  B3aUMOJENCTBUIA:
KOHKYpEeHLIMs, XUILHUYeCTBO, cuMOU103 U ero ¢opmel. [lapasuTusM, Koomeparusi,
MyTyasu3M, KOMMeHcamu3M (KBapTHPAHCTBO, Hax/ieOHUYeCTBO). AMEHCAJH3M,
HelTpanu3M. 3HaueHWe OHUOTUUECKHWX B3aWMOJEWCTBUN i CyIlleCTBOBaHUS
OpraHM3MOB B TIPUPOJHBIX CO0DIIIeCTBaX.

OKOJIOTUYECKHEe XapaKTepPUCTUKU momyasiguu. OCHOBHBIE —TOKa3aTesld
MOMNYJ/ISILMA: YUCJIEHHOCTh, IJIOTHOCTb, POXXJaeMOCTb, CMEpPTHOCTb, IPHUPOCT,
Murpauus. JJvHaMuKa 4riC/IeHHOCTH TMOMYJISILANA U e€ PeryJisiusl.

JdeMoHCcTpanuu:

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

Tabmuipl U cxeMmbl: KapTa «IIpuposHbie 30HBI 3eMan», «Cpeabl 0OUTaHUS
opraHu3sMoBy», «®dotonepuoausm», «llonynsauuu», «3aKOHOMEPHOCTH pOCTa
YMCJIEHHOCTHY MONyJ/IsILUK MH(DY30pUK-Ty(debKu», «l1ulleBble Lienm».

JIaGopaTopHbIe U MPAaKTHYeCKHe PadoThI:

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

JlabopatopHasi paborta Ne 4. «BiusiHre cBeTa Ha POCT Y pa3BUTHE UEPEHKOB
KOJieyca».

[TpakTrueckas pabota Ne 2. «IToACuéT TVIOTHOCTH TIOIYJISILIIA pa3HbIX BU/OB
pacTeHU».

Tema 4. Coo0111ecTBa ¥ 9K0/I0THUECKHEe CHCTEeMbI.

CoobiiectBo opraHusMoB — OuoreHo3. CTpPyKTypbl OuoOLleHO3a: BU/I0Bas,
MPOCTPAHCTBEHHasi, Tpoduueckas (muineBast). Bupbl-gomuHaHTbl. CBSI3U B
buoreHo3e.

OKonornuueckde CUCTeMbl (9KocucTembl). [loHsiTHe 00 3KocucTeMe W
buoreorieHo3e. @PyHKIMOHA/bHbIe KOMIIOHEHTbI 9KOCHCTEMbI: TPOJYLIeHThI,



KOHCYMEHTBI, pe/lylieHTbl. KpyroBOpOT BeIlecTB U MOTOK SHEPTHUH B IKOCHUCTEME.
Tpodurueckue (muIeBble) YPOBHM 5KOCHUCTeMbl. [lullieBble 1ileMM UM CeTH.
OcHOBHbIe TIOKa3aTeJyd SKOCUCTeMbl: OuoMacca, TPOAYKLUs. OKOJOTHYeCcKue
MUpaMU/Ibl:  TIPOAYKLMM, UWC/IeHHOCTH, Ouomaccel. CBOWMCTBAa 3KOCHUCTEM:
yCTOMYMBOCTh, CAMOPEry/isiiys, pa3BuTre. CyKileccusl.

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

AHTpOIIOTeHHbIE ~ 3KOCHUCTeMbI.  ATDO3KOCUCTEMBL.  YPOOIKOCHUCTEMBI.
Brosiornueckoe 1 X035MCTBeHHOE 3HaUeHKe arpO3KOCUCTeM M YPOOIKOCUCTEM.

Bropa3HooOpa3ue kKak (akTop yCTOMUMBOCTU 3KocucTeM. CoxpaHeHHe
6ronorunueckoro pa3HooOpasus Ha 3emie.

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

KpyroBopoThI Bell[eCTB U OMOTeoXUMUUeCKHe 1[UKIIbI 3/IeMeHTOB (yTriepo/a,
a30Ta). 30Ha/ILHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YesoBeuecTBO B Orocdepe 3eman. AHTPOIIOTeHHbIe U3MeHeHHUs B 6ruocdepe.
['nobanbHble 3K00TMUecKUe Mpo0ieMbl.

Cocy1iecTBoBaHHe TIPUPO/IbI u ye/l0BeUeCTBa. CoxpaHeHue
6ropa3Hoobpa3susi Kak OCHOBA yCTOMUMBOCTH Grocdepbl. OCHOBa paljiOHaIBLHOTO
yrpaBieHUs: TPUPOAHBIMH pecypcaMHM U UX UCIoJb30BaHue. [JoCTKeHUst
O1oJIorvy ¥ 0XpaHa MPUPO/IbI.

JeMoHcTpanum:

[Toptpetsl: A. [I)x. Tencu, B. H. Cykaués, B. . 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», «ArpoueHo3», «lIpumepHbie
aHTPOTIOTeHHble  BO3JEMCTBUS HAa TMpPUPOAY», «BakHeline MWCTOYHUKU
3arpsi3HEHUsT BO3/lyXa M IPYHTOBBIX BO/», «IlouBa — Ba)KHEMINasi COCTaBJISIOIIIAsT
6uocdepbi», «PaKTOphI Aerpajalyuy mous», «[lapHrkoBeii 3ddekT», «PaKTOpHI
PaIMOAKTUBHOTO 3arpsi3HeHus Ouocdepnl», «OOImjast cTpykrypa OHocheps»,
«PacripocTpanenne >xu3Hu B Omochepe», «O30HOBBIM 3KpaH Omocdepsi»,
«Kpyrosoport yriepoja B 6ruochepe», «kKpyroBopot a3oTa B IIPUPO/E».

ObGopyaoBaHue: Mo/ieb-armvKausa «TurnmiuHbie OUOIIeHO3bl», repbapuii
«PacruTenbHbie co0bIIIeCTBa», KOLIEKIUN «broIieH03», «BpeanuTeny BaXKHEUIITHUX
Ce/IbCKOXO3SIMCTBEHHbIX ~ KY/lbTyp», TrepOapyud UM KOJ/UIeKIIMM pacTeHud W
JKUBOTHBIX, TTPUHAJIJIE)KAIFe K pa3HbIM 5KOJIOTUUECKHMM TPyNIaM OZHOTO BH/a,



Kpacnasi kuura Poccmiickoit Pepepaiin, u300pakeHHSI OXpaHSeMbIX BHOB
pacTeHuH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUWA ITPOI'PAMMBLBI 11O
bnoJiIol'mn HA  BA30OBOM  YPOBHE CPEJHEI'O  OBILIEI'O
OBPA3OBAHNMSA

Cormacio ®I'OC COO, ycraHaBAMBalOTCSI TpeOOBaHUSA K pe3yabTaTam
OCBOeHMsS] OOydYaroIMMHCS  TIporpaMM  cpefiHero  oOiiero  oOpa3oBaHUS:
JTMYHOCTHBIM, MeTarpeIMeTHBIM U TIPeIMETHBIM.

JINMHHOCTHBIE PE3YJ/IbTATHBI

B CTpyKType J/IMUYHOCTHBIX pe3yJ/IbTaTOB OCBOeHUsi npeameTta «buonorusi»
BbIZIeJIEHbI CJIeIYIOIIMe COCTABJISIIOIIME: 0CO3HAaHHWe O0yYaroIMMMCS POCCUMCKOMN
IPaK/IAHCKOM UJIEHTUYHOCTU — TOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOSITE/TbHOCTH
W caMoolpefie/ieHUI0, HaJluuhe MOTHBAIMM K  o0yueHWIo  OHoJioruwy,
1je/leHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeX[eHWi JIMYHOCTH Ha OCHOBE
K/TFOUEBBIX I1eHHOCTeM YW WCTOPUYECKUX TpaAUIMi pa3BUTHA OHOIOrMYecKoro
3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCSI PYKOBO/JCTBOBATHCS B CBOEM
JleATeJIbHOCTU LIeHHOCTHO-CMBIC/IOBBIMA ~ yCTaHOBKAMH, TIPUCYLIIUMU CUCTEME
Ouosiornueckoro o0Opa3oBaHMs, Ha/JWuyMe JKOJIOTUYECKOr0 TIPaBOCO3HAHMS,
CTIOCOOHOCTU CTaBUTh 1€/ U CTPOUTD JKHU3HEHHbIE TI/IaHBbl.

JInuHOCTHBIE pe3y/ibTaThl OCBOEHUs MpeaMeta «buosiorusi» AOCTUrarOTCs B
eIUHCTBe yueOHOM ¥ BOCTMUTATENHbHOU [eATeTbHOCTH B COOTBETCTBUM C
TPAJULIMOHHBIMU POCCUMCKHUMHU COLIMOKY/IbTYPHBIMU, UCTOPUYECKUMU U yXOBHO-
HPaBCTBEHHLIMU 11€HHOCTSIMU, TIPUHSATBLIMH B OOIIeCTBe TIpaBWIaMHd W HOpPMaMH
TIOBe/IEHHsI W CIIOCOOCTBYIOT IIpolleccaM CaMOTIO3HaHUs, CaMOBOCITUTAHHUSI U
CaMOpa3BUTHS, pPa3BUTUS BHYTPEHHEM TO3WLUMU JIMUHOCTH, TaTPUOTHU3Ma,
yBa)keHUs1 K 3aKOHY U TPaBOMOPS/JKY, YeJOBEeKY TPyZa U CTaplieMy TOKOJIEHHUIO,
B3aMMHOTO YBa)KeHHUsl, Oepe)KHOTO OTHOIIEeHUs K KY/JbTYPHOMY HaC/Aeui0 U
TpaZULMsM MHOTOHAl[MOHAILHOrO Hapoga Poccuiickont ®denepauyu, mipuposie U
OKpY>KaroLleun cpefe.

JINUHOCTHBIE pe3y/ibTaThl OCBOeHUs yuyeOHOro mpeameTa «buosiorys»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh M CTTIOCOOHOCTh 00yUYarIINXCsl pyKOBOACTBOBAThCS
c(hOpMHUpDOBaHHOW BHYTPE€HHEW TMO3UL[Med JIMYHOCTH, CUCTEMOW I1[€HHOCTHBIX
OpHEeHTALWi, TIO3UTHUBHBIX BHYTPEHHUX  YOeXAeHWH, COOTBETCTBYIOIUX
TPaJUI[MOHHBIM I1IeHHOCTSIM DPOCCHMCKOTO OOIIlecTBa, paciliipeHuhe >KU3HEHHOTO
OMbITa Y OMbITA JesiTeTbHOCTH B MPOLiecce peaav3aljid OCHOBHBIX HarlpaB/lIeHUM
BOCITUTATE/IbHOU /1eSITeIbHOCTH, B TOM YUCJIEe B YaCTH:

1) rpa)K/JaHCKOr0 BOCIMTAHUSA:

cchopMHUPOBAHHOCTb IPAXKAAHCKON MO3ULIMK 00y4Jaroiierocsi Kak akTHBHOTO U

OTBETCTBEHHOTO U/IeHa POCCUMCKOTO OO0ITeCTRBa;



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

TOTOBHOCTh K COBMECTHOM TBOPUECKOW [IesiTe/lbHOCTH TIpU CO3JaHUHU
yueOHBIX TPOEKTOB, PellleHUH y4eOHBIX W TTO3HaBaTebHBIX 3a/lay, BHITIOJHEHUH
OHOIOTUUECKUX IKCTIEPUMEHTOB;

CMIOCOOHOCThL ~ OmpefieNIsiTh  COOCTBEHHYIO TIO3UI[MI0 TI0 OTHOIIEHUID K
SIBJIEHUSIM COBPEMEHHOM KU3HU 1 0OBSCHSTD eé;

yMeHUe YUUTHIBaTh B CBOMX JEMCTBUSX HEOOXOJUMOCTb KOHCTPYKTHBHOI'O
B3aUMOJIENCTBUS JIFOZIEN C pa3HbIMU YOEXKIeHUSIMU, KYJIbTYPHBIMU 1[eHHOCTSIMU U
COLIMAJ/IbHBIM T0JIOKEHUEM;

TOTOBHOCTh K COTPYJHWYECTBY B TIPOLleCC€ COBMECTHOI'O BbIIOTHEHHS
yueOHBIX, TI03HaBAaTeIbHBIX U HCCIeOBAaTe/IbCKAX 3a/lady, YBaKUTEILHOTO
OTHOIIIEHHSI K MHEHWIO OINMOHEHTOB TP OOCY)X/IeHHWH CIIOPHBIX BOIIPOCOB
OMOIOrUYEeCKOTO CO/lep KaHuS;

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

2) IaTPUOTHUYECKOT'0 BOCTIMTAHMSI:

chopMHPOBaHHOCTb POCCHUICKOU rpaXkKAaHCKOMN WJIeHTUYHOCTH,
NaTpuoTH3Ma, YBa)KeHHs K CBOeMY HapOJy, UyBCTBa OTBETCTBEHHOCTU Iiepe[
PonvHOW, ropJocTv 3a CBOM Kpad, CBOWO PoauHy, CBOUM 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;

CIOCOOHOCTh OILleHMBAaTh BK/aJi POCCHUMCKHUX YUY€HBIX B CTAaHOBJEHHE W
pa3BuTHe OWONIOTMM, TIOHWMMAaHHWs 3HaueHWs OWONOTMM B TI03HAHWW 3aKOHOB
TIPUPO/IbI, B JKU3HU UesiIoBeKa ¥ COBPeMeHHOT0 00I11eCcTBa;

uzieiiHas yOe)KJEHHOCTb, TOTOBHOCTb K CJy)KeHHI0 U 3amure OTedecTBa,
OTBETCTBEHHOCTH 3a ero Cyib0y;

3) AyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHMSA:

OCO3HaHMe JIyXOBHBIX LIeHHOCTe POCCUMCKOTO Hapo/a;

c(hOpMUPOBAHHOCTh HDABCTBEHHOT'O CO3HAHUSI, STUYECKOr0 MOBe/IeHMUS;

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

0CO3HaHUe JIMYHOTO BKJ/IaJja B IIOCTPOeHHe YCTOMUMBOTO OyAyImero;

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

4) 3cTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUYeCKOe OTHOIIIeHHWe K MUpPY, BK/OUasi 3CTeTHKY ObiTa, HAyYHOTO U
TeXHUUeCKOr0 TBOPUECTBa, CIIOPTa, TPYy/ia, 00111eCTBeHHBIX OTHOIIIEHUH;



TIOHVMaHYe YMOLIMOHA/ILHOTO BO3/IeHCTBYS KUBOU TIPUPO/ILI U €€ 1[eHHOCTH;

TOTOBHOCTb K CaMOBBID@KEHHIO B pa3HbIX BHJAaX HCKYCCTBa, CTpeMJIeHHe
TIPOSIBJISITH KAUeCTBAa 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  TUTMEHWYeCKUX TpaBUI W HOPM,
cOba/aHCUpPOBaHHBIA PEXUM 3aHATHUM W OTAbIXa, Ppery/spHas (u3nueckas
aKTUBHOCTb), 0Oepe)KHOTO0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEeHUS K
coOcTBeHHOMY (DM3UUECKOMY U TICUXUUYeCKOMY 3/]0POBbIO;

MOHMMaHWe I[eHHOCTH TpaBUl HMHIUBUAYaJbHOTO W  KOJJIEKTHBHOTO
Ge30macHOro MoBeZIeHUsI B CUTYaLUsIX, YTPOXKAIOIINX 370POBbIO 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/J0/I00ue;

TOTOBHOCTh K AaKTHMBHOW [eATeJIbHOCTH TEeXHOJIOTUYeCKOM W COLMa/IbHOU
HaTpaB/IeHHOCTH, CMIOCOOHOCTb WHUI[MMPOBATh, MJIAHUPOBaTh U CaMOCTOSITE/IbHO
BBITIOJTHATE TaKYIO [1eSITeIbHOCTD;

WHTepeC K pa3/inuyHbiM cdepaM TpodheCcCHOHATBHOU esTe/TbHOCTHA, YMeHHe
coBepIllaTb OCO3HAHHBIA BBIOOD OyAyledt TipodeccMd W peayM30BLIBAThH
coOCTBeHHbIe YKU3HEHHbIe TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTH K 00Opa3oBaHMI0O W caMOoOpa30BaHHIO Ha
TIPOTSDKEHUH BCel JKU3HU;

7) 3K0/IOTHYeCKOT'0 BOCITUTAHUS:

9KO0JIOTUYEeCKH I1iejiecooOpa3Hoe OTHOIlIeHHe K TIpUpoJie KakK HCTOUHUKY
JKU3HU Ha 3eMJie, OCHOBe eé CYII[eCTBOBAHUS;

TIOBBIIIIEHHEe YPOBHSI 3KOJIOTMUECKON KYJIbTYphl: IIPHOOpeTeHHe OIlbiTa
TJIAHUPOBAHUSI TIOCTYTIKOB M OIIeHKM WX BO3MOJKHBIX TIOCTECTBUN /IS
OKpY>Karoller Cpe/ibl;

OCO3HaHWe T00a/bHOTO XapakKTepa 3KOJIOTMYECKHX IPoO/IeM W IMyTer HX
pelleHus;

CIIOCOOHOCTh  HCIIO/Ib30BaTh IpHOOpeTaeMble TP H3YUYEHWH OHOJIOTUH
3HAHUSI W YMeHUs TIpu pellleHUH MpobseM, CBSI3aHHBIX C PpaLMOHA/IBHBIM
IIPUPO/IOTIOIb30BaHUEM  (COOJTIO/leHHe  MpaBWU/  TIOBEJeHWS B TIPUPO/IE,
HalpaB/IeHHBIX HAa COXpaHeHWe paBHOBECHUsS B SKOCHUCTEMAX, OXpaHy BW/IOB,
9KOCHCTeM, brocdepnl);



aKTMBHOE HerpusTHe [eWCTBUM, MNPUHOCAIIMX BpeJ, OKpyKarolleu
TIPUPOJIHOM CpeZie, yMeHHe MPOTHO3MPOBaTh HeO/aronpusiTHbie KO0JIOTHYeCcKHe
NoC/eICTBYS MpeNPUHUMaeMbIX 1elCTBUHN U MpejOTBpalaTh UX;

Ha/IMuve pa3BUTOr0 SKOJIOTMYECKOTO MBIIIEHUS, S5KOJOTUYECKOU KYJIbTYPBbI,
ombITa nesiTeNIbHOCTH 9K0JIOTMUeCKOou HaripaB/IeHHOCTH, yMeHust
PYKOBO/ICTBOBAaTbCSI UMW B MO3HaBaTe/lTbHOW, KOMMYHUKAaTUBHOU W COLIAAJbHOM
MpaKkTUKe, TOTOBHOCTU K YYaCTUIO B MIPAKTUUECKOW [leATe/IbHOCTU 3KOJIOTMUeCKON
HarpaBJ/IeHHOCTY;

8) neHHOCTH HAyYHOT0 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 $I3bIKOBOM M UMTaTeJbCKOW KYJIbTYpPbl KakK CpeJCTBa
B3aUMO/IEICTBUSI MEX/Y JIFOABMU U MIO3HAHUSI MUDa;

TOHMMaHue CcrelupuKy OUOIOTHYM KaK HayKd, OCO3HaHUs e€ poJid B
(OpMUpOBaHMU PAL[MOHA/IBHOTO HAYUYHOrO0 MBbIIUIEHUS], CO3[aHUU LeJI0CTHOrO
TIpe/iCTaB/eHuss 00 OKpy’KarollleM MHpe KaK O eAMHCTBe TPHPO/bl, UeloBeKa U
oO1iecTBa, B TI03HAHWUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHHH Mpobsem
COXpaHeHUsI TIPUPO/ITHOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUU [I/I1 COBPEMEHHOM IMBU/IM3al[HH:
obecTieueHrsi HOBOTO YPOBHSI pa3BUTHS Me[WLIMHBI, CO3/jaHWE TIePCITIeKTUBHBIX
OMOTeXHOJIOTHM, CIOCOOHBIX  pelllaTh  PeCcypCHble  TIPOOJeMbI  Pa3BUTHS
ye/IoBeUeCTBa, TIOMCKA TyTel BbIXo/la 13 r00anbHBIX IKOJIOTMUECKUX MpobseM u
obecrieueHrs1  Tepexofla K  YCTOMUMBOMY  pa3sBUTHIO,  paljMOHATbHOMY
WICTI0J/Ib30BaHUIO TIPUPO/IHBIX pPeCypCcOB U (POPMHPOBAHUIO HOBBIX CTaH/IapTOB
JKU3HU;

3aMHTePeCOBAaHHOCTh B TIOyUYeHWHW OHONIOTMUeCKUX 3HAaHUW B I[e/sX
TIOBBIIIIEHUsT  00IIeld Ky/JbTypbl, €CTeCTBEHHO-HayYHOH TPaMOTHOCTH, KakK
COCTaBHOM YacTH (PYHKIJMOHA/ILHOM I'PAMOTHOCTH OOYy4YaroImuxcs, (OpMUPyEeMOM
TIpU M3y4yeHUu 61osIoruy;

TOHMMaHWe CYIHOCTHU METO/IOB TT03HaHUSI, UCMOJIb3yeMbIX B eCTeCTBEHHBIX
HayKax, CIIOCOOHOCTU WCII0/Ib30BaTh T[I0JlyyaeMble 3HaHUS [JI1 aHaiu3a U
00BSICHEHUSI SIBJIEHWM OKDPY>KAOIIlero MUpa U MPOMCXOASAIIUX B HEM M3MeHEeHHH,
yMeHUe [enaTb OOOCHOBaHHBIE 3aK/IFOUEHUSI Ha OCHOBe HAayuHBIX (DAaKTOB U
VMEOIIUXCS JAHHBIX C 1Ie/IbI0 TI0/TyUeHUs! J0CTOBEPHbIX BbIBO/IOB;

CIOCOOHOCTh CaMOCTOSTEIbHO MCIIO/Ib30BaTh OMONOTHYecKre 3HaHUS [iIs
peliieHusI IP06JieM B peanbHBIX KU3HEHHbIX CUTYalUsX;

OCO3HaHWe LIEHHOCTHM HAy4YHOW JesiTe/lbHOCTH, TOTOBHOCTh OCYILeCTBJISATh
MPOEKTHYIO0 U UCC/IeI0BaTeNbCKYIO AesiTeTbHOCTb UHIWBUAYA/IbHO U B TPYTIIIE;



TOTOBHOCTH M  CIIOCOOHOCTb K  HeNpephiBHOMY 00pa3oBaHUIO M
camMo00pa30BaHui0, K AaKTHBHOMY IIOJyYeHUIO HOBBIX 3HAaHWK 10 OHOJOTMU B
COOTBETCTBHHM C KU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MertaripeiMeTHbIe pe3y/abTaThl OCBOeHHUs yueOHOTO mipeaMeTa «bBHoJOTHS»
BK/IFOUAIOT: 3HAauWMble [Jisi (OPMUpDOBaHWS MHPOBO33peHUsI 00yYaroIIUXCs
MeXIUCITUTUIMHApHBIE (MeXXIIpeZMeTHbIe) oOlljeHayuHble TIOHSTHS, OTpaKaroIljue
1[eJIOCTHOCTh Hay4YHOM KapTUHbI MHpa W CHeuuuKy MeTOJOB TI03HaHUS,
WCIIO/Ib3YEeMbIX B €CTeCTBEHHBIX HayKaXx (BeleCTBO, SHeprus, siBJieHUe, TIPOLIecc,
cucTeMa, HayuHbli (akT, MPUHLUII, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOopus,
vccnefoBaHve,  Hab/ojleHWe,  U3MepeHHe,  JKCIIepUMEHT W ApYIruXx),
yHUBepcarbHble yueOHbIe JecTBUS (TI03HaBaTe/bHbIe, KOMMYHHKATHBHBIE,

PETyJIITUBHBIE), obecmieurBaroIIie dbopmupoBaHue GbyHKLMOHATBHOM
IPaMOTHOCTM M COLMaZIbHOW  KOMIIETeHLIMA OO0ydYaroIuxcsi, CIoCOOHOCTh
o0yuaroLuxcs VICII0J/Ib30BaTh OCBOEHHbIe MeXIUCLIUTIMHAPHBbIe,

MHUDOBO33peHUeCKWe 3HaHWsS W  yHUBepcajibHble yueOHble [IeWCTBUS B
T03HaBaTe/bHOW U COL[MA/IbHOMW MPaKTUKe.

MertanpeMeTHble pe3y/bTaThbl OCBOEHUs IIPOTpaMMbl CpeJHero 001ero
o0Opa3oBaHUsl [JOJKHBI OTpaXkaTh:

OBJiafieHue yHUBepCa/IbHBIMU y4eOHbIMH M03HaBaTe/IbHBIMU
NeMCTBUAMU:

1) 6a30BbIe T0orMUeCKHe JeHCTBHA:

camoCTosiTe/ibHO  (OpMy/IMpOBaTb W aKTyaJU3upoBaTh  Mpobiemy,
paccMaTpuBaTh e€é BCECTOPOHHE;

VICTIO/Ib30BaTh TPU OCBOEHWM 3HAHWUM TIPUEMBI JIOTMUECKOrO MBbIIIeHUS
(aHanuv3a, cCMHTe3a, CpaBHeHUs], KnaccrurKaum, 060011eHNsT), paCKpbIBaTh CMBIC
OUoIOrUUeCKUX TIOHSATUM (BBIJENSATh UX XapaKTepHble MPU3HaKW, YCTaHaB/IUBATb
CBSI3U C APYTUMH TIOHSTUSIMU);

orpefiesisiTh LMW [eATebHOCTH, 3a/ilaBas MapaMeTpbl U KpPUTEpUU UX
JOCTYDKEHUSs], COOTHOCUTD pe3yJbTaThl JesiITe/IbHOCTU C NTOCTaB/I€HHBIMU L{e/ISIMU;

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

CTPOUTH JIOTUYECKHe pacCyXJeHusi (MHAYKTUBHbIE, [eJyKTUBHbIE, IIO
aHaJ/IOTWH), BBISIB/ISATH 3aKOHOMEPHOCTM M MPOTHMBOpeuUusi B pacCMaTpUBaeMbIX
sIBJIeHUSX, (QOPMY/IMPOBATh BHIBO/bI U 3aK/TFOUEHHUSI;

MPUMEHATb ~ CXeMHO-MOJleJibHble ~ Cpe/icTBa  [JjIsi  TIpeJCTaB/ieHus
CYILIIeCTBEHHBIX CBsi3ell UM OTHOLLIEHWM B M3yuaeMbIX OHO/IOTMUeCKHUX 00beKTax, a



TaKKe  TPOTHBOPEUHl  pa3HOrO0  pOJA, BBIABJAEHHBIX B  pa3/IMUHBIX
MHGOPMAaI[MOHHBIX UCTOUYHHKAX;

pa3pabartbiBaTh TUIaH pellleHHs Mpo0/ieMbl C YUETOM aHaIM3a UMEROIUXCS
MaTrepua/ibHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCHUTb KOPPEKTHUBHI B JIeSITE/IbHOCTD, OLIEHMBATh COOTBETCTBHE Pe3Y/IbTaTOB
1[e/15IM, OLIeHWBaTh PUCKU TMOC/IeZICTBUHN JesTeIbHOCTH;

KOOp/IMHUPOBaTh W  BBHIMIOJIHATb paboTy B  yCJAOBUSIX  peabHOTO,
BHUPTYa/bHOTO ¥ KOMOWMHUPOBAHHOTO B3aUMO/IECTBYS;

pa3BUBaTh KPEATUBHOE MbIIIJIEHHE TIPY PEIIeHNH KU3HEHHBIX TTPOOIeM.

2) 0a3oBbIe HCC/IEA0BATETbCKHE IeHCTBHS:

BJIa/IeTh HaBbIKaMM yueOHO-KCC/Ie/IoBaTe/IbCKOM U TIPOEKTHOM JlesITe/IbHOCTH,
HaBbIKaMH  pa3pellieHUs npobseM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSATE/TbHOMY TTOHMCKY METOZIOB peIleHHs ITPAKTUUeCKUX 3a/jau, [IPUMEHEeHUIO
Pa3/IMYHbBIX METO/JOB TIO3HAHUS;

WCIIO/Ib30BaTh pa3/iiuHble BU/bI JIeITe/IbHOCTH T10 TIOyYeHHI0 HOBOIO
3HAHUS, €ro WHTepIpeTaldy, TpeoOpa30BaHUI0 W TIPUMEHEHWI0 B YyueOHBIX
CUTYyaLUsIX, B TOM YKCJIe TIPH CO3/IaHUK YUeOHBIX U COI[MATbHBIX ITPOEKTOB;

(dhopMHpOBaTh HayUHBIN THIT MBILIJIEHHUS, Ba/IeTb HAYYHOU TePMHUHOJIOTHEH,
K/IFOUEBBIMU TTOHATUSIMUA U METO/IAMU;

CTaBUTh W (OPMy/IMpOBaTh COOCTBEHHBIE 3a/lau B 00pa3oBaTebHOMN
JesITelTIbHOCTU U JKU3HEHHBIX CUTYaLIUsX;

BLISIBJIITb  TIPUUMHHO-C/IEZICTBEHHBIE CBSI3M M aKTya/IM3UpPOBaTh 3aziauy,
BLIZIBUTATh THUIOTe3y eé pellleHus], HaXOAUTh apryMeHTbl [/ /I0Ka3aTeJbCTBa
CBOUX YTBEp)K/I€HUH, 3a/laBaTh MapaMeTphbl U KPUTEPHH PelleHNs;

aHa/IM3UPOBAaTh TIOJIydeHHBbIe B XOZle peIlIeHds 3a7jaud  pe3yJ/IbTaThbl,
KPUTHUYECKH OI|eHWBATh MX JJOCTOBEPHOCTh, POTHO3UPOBATh W3MEHEHHEe B HOBBIX
yCJIOBUSX;

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

OCYIIeCTB/IATE 1Lle/IeHaIIpaB/AeHHbIA TOMCK ITIepeHoca CpeACTB U CIIoCcO0OB
JercTBYA B MpodeCcCHOHANTBHYIO CPefy;

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

yMeTh UHTETPHPOBATh 3HAHHUS U3 Pa3HBIX MPeIMETHBLIX 00/1acTel;

BLIZIBUTATh HOBBIE WJeH, TpejjlaraTb OPUTMHA/IbHBIE TIOJXO/bI U peIleHwus,
CTaBUTh TTPOOIEMbI U 3a/lauH, J0IyCKarollye aJbTepPHAaTUBHbIE pellleHusl.

3) pabota c uadopmanuei:

OpPHEHTHPOBATHCS B PA3/IMUHBIX UCTOUHHUKAX WHGOPMALUH (TEKCTe yueOHOro
1mocoOusi, HAy4YHO-TIONYJ/IAPHOW JMTepaTtype, OWOJOTHYECKUX C/IOBapsiX |
CTIPABOYHMKAX, KOMIMbIOTEPHBIX 0a3ax [JaHHbIX, B VIHTepHeTe), aHa/IU3WPOBATh



MHGOPMAI[HIO Pa3IMUHbBIX BUJOB U (hOPM IIpPe/ICTaB/IeHNs], KpUTHUECKH OL[€HHUBATh
eé T0CTOBEPHOCTb U HETIPOTUBOPEUNBOCTH;

dbopMy/IMpoBaTh 3arpochl U TIPUMEHATh Pa3/InYHbIe METOZbl TIPU TIOMCKe U
orbope Guosiornyeckoil WHbOpPMaIUK, He0OXOJUMOM /i BBITOTHEHUsT YueOHbIX
3a/1au;

rpuoOpeTaTh OIMBIT MCIO/b30BaHUS HWHGOPMALIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOT WA, COBEPIIIEHCTBOBATb KYJIbTYPy aKTUBHOT'O WCIIOIB30BaHUS Pa3/IMUHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSATeJIbHO ~ BbIOMpaTh  ONTHUMANbHYIO  (OpMy  ITpe/CTaB/IeHUS
buonoruueckor uHboOpMauK (CxeMbl, rpadHKH, JUarpaMMbl, TaO/IULIbI, PUCYHKH
1 fipyroe);

WCTIO/Tb30BaTh HAyuHBIM sA3BIK B KauyecTBe CpeAcTBa mpu pabore c
Ouvonornueckort wuH(poOpMaleil: TIPUMEHATb XUMUUeCKHe, (U3HNUecKue M
MareMaTH4YecKhe 3HaKW W CHUMBOJIBI, (OpMYyJibl, abOpeBHaTypy, HOMEHK/IATYpY,
WCTIO/Ib30BaTh M TIpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHWE  Cpe/ICTBa
HarISIHOCTH;

B/IaZIeTh ~ HABBIKAMM  PACMO3HaBaHUSA M 3al[UThl  WHGOOPMAIHUH,
MHGMOPMAaI[MOHHONW 6€30T1TaCHOCTH JIMUYHOCTH.

OBJ/1afieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH e CTBUAMU:

1) oGmieHue:

OCYIIeCTB/IATE KOMMYHHKALIMK BO BCeX cepax >KU3HHU, aKTUBHO yUaCTBOBATh
B IMA/IOTe WM JUCKYCCHU TI0 CyIIecTBY oOCy)kmaeMoi Tembl (YMeHHe 3a/laBaTh
BOTIPOCHI, BBICKA3bIBaTh CY)KAEHUS OTHOCHUTE/bHO BBITOTHEHUsS IIpejjlaraeMou
3a/lau, YUMTHIBaTh MHTEPEChl U COTJIAaCOBAHHOCTH TO3UI[UH PYTMX YUaCTHUKOB
JTMajiora Wik JUCKYCCHN);

pacrio3HaBaThb HeBepOasbHBIE CpefcTBa OOIeHUs, TTOHMMAaTb 3HaUeHHe
COLIMANBbHBIX 3HAKOB, TIPEATIOCHUIOK BO3HUKHOBEHHS KOH(M/IMKTHBIX CHUTYal[UH,
yMeTb CMATYaTh KOH(MIMKTHI ¥ BECTH TePETOBOPHI;

BJIaZIETh Pa3/IMUYHBIMU CIT0CO0aMH OOIIeHUsT W B3aMMO/IeHCTBYSI, TIOHUMATh
HaMepeHUsI IPYTUX JIto/lei, MPOSIB/ISITh YBAXKUTE/ILHOE OTHOIIIeHHEe K COOeCeIHUKY
Y B KOPPeKTHOU popMe (hopMy/IMpOBaTh CBOU BO3PayKeHHS;

Pa3BEPHYTO U JIOTUYHO H3/laraTh CBOIO TOUKY 3pEHHSI C HCIOJIb30BaHUEM
SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHasi AeATe/TbHOCTD:

MOHMMAaTh W WCITO/Ib30BaTh IPEMMYIIleCTBa KOMaHAHONW M WHAWBHAYaTbHOMN
paboThI TIpU perieHny OMO0JI0rHYecKoi MPo6ieMbl, 000CHOBLIBAaTh HEOOXOAUMOCTE
MIPUMEHEHHS TPYIIIOBBIX (DOPM B3aMMOJEHCTBYS TIPH pellleHnH yueOHOM 3a/jauu;

BLIOMpAaTh TEMAaTHKy WM METO/bl COBMECTHBIX JIeCTBUM C YUYETOM OOIIMX
MHTEPeCOB M BO3MOKHOCTEeH KaXk/I0T0 ujieHa KOJIJIEKTHBA;



TpUHUMAaTh 1€  COBMECTHOW  JiesiTe/lbHOCTH, OpraHU30BbIBaTb WU
KOOD/JMHUPOBAaThb [JEMCTBUSI MO €€ [OCTW)KEHUIO: COCTaB/ATh IIaH [EeMCTBUH,
pacnpejiefiiTh POMX C Y4YETOM MHEHHWM YuaCTHUKOB, OOCY»XJaTb pe3y/bTaThbl
COBMECTHOM paboTh;

OlleHMBaTh KaueCcTBO CBOEr0 BK/aJla WM KaKJOr0 YyuaCTHHMKA KOMaH/bl B
o011Tuii pe3ysbTaT 10 pa3pab0TaHHBIM KPUTEPHSIM;

rpejjlaraTh HOBbIE TIPOEKThI, OlLIEHWBaTh WJled C TIO3WILMA HOBU3HBI,
OpUTMHAIbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTH;

OCYLIECTB/ISITh TO3UTUBHOE CTpaTeruyeckoe TIOBeJieHMe B Pa3/IMUHbIX
CUTYyaL[UsIX, TIPOSIBJISITH TBOPUECTBO M BOOOpakeHUe, ObITh MHUIIMATUBHBIM.

OBj1ajieHrie YHUBEPCA/IbHBIMHU Pery/JIATHBHBIMHU JJeHCTBUAMM:

1) camoopranmu3anus:

WCTI0/Tb30BaTh OMOJIOTHYECKWe 3HaHWS i BbIAB/IEHUS TIPOOIEeM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsIX;

BLIOMpaTb Ha OCHOBe OMOJIOTMUECKUX 3HAHWMW I1ieJieBble U CMbBIC/IOBBIE
YCTAaHOBKHU B CBOMX JIEMCTBUSIX U MOCTYMKAax IO OTHOIIEHHIO K >XUBOU TIPUPOJIe,
CBOEMY 37I0POBbBIO U 3/10POBbI0 OKPY KalOILIUX;

CaMOCTOSITeJTbHO OCYILLeCTBJISATh TO3HaBaTebHYI0 [1eATe/bHOCTh, BbISIB/ISITH
1ipo0iemMbl, CTaBUTh M (HOPMY/IMpPOBaTh COOCTBeHHbIe 3alaurd B 0Opa3oBaTebHOM
J1esiTeNTbHOCTU U YKU3HEHHbIX CUTYalUsIX;

CaMOCTOSITeJTLHO ~ COCTaB/ISATh TUIaH pellleHus TIpo0/ieMbl C  YUYETOM
MMEIOIIUXCSl PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTeN U MPeATIouTeHU;

JlaBaTh OI[eHKY HOBBIM CUTYaI[UsIM;

PACIIUPSATh PaMKH yueOHOTo TTpeiMeTa Ha OCHOBe JTMUHBIX TTPe/[ITOUTeHHH;

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

OLleHMBaTh TIPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh (POPMHPOBAHUIO U TIPOSIBJIEHWIO IITMPOKOM JpPYAUIIN B
pasHbIX 00/1aCTSX 3HAHWM, TOCTOSIHHO TMIOBBIIIATH CBOM 00pa3oBaTe/bHBIA U
KY/IbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OL|€eHKY HOBbIM CHTYal[usiM, BHOCHUTb KODPEKTHBbI B [IeSITe/IbHOCTh,
OLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LIe/IsSIM;

BJaZileTh ~ HaBbIKAMM  TI03HaBaTeJbHOW  pedieKCMM KakK  OCO3HaHUS
COBepIlIaeMbIX JIeICTBUM U MBICUTENbHBIX TPOIECCOB, WX pe3yJbTaTOB M
OCHOBaAHHM, WCIOIL30BaTh MPUEMBbI pedieKCHM /i1 OIleHKH CHUTYyalldd, BbIOOpa
BEPHOTO pellleHus;

yMeTb OLIeHMBaTh PHUCKU M CBOEBPEMEHHO IPUHUMATh pelleHusl M0 HUX
CHWKEHMIO;



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

3) npuHsTHE Cebs U APyrux:

TIPUHUMATD Cebsi, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

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

TIpU3HaBaTh CBOE TMPABO U MPaBO APYTHX Ha OLIKOKY;

pa3BUBATh CIIOCOOHOCTH TIOHUMATh MUP C TIO3UL[UH JIPYTOTO UeioBeKa.

INPEJIMETHBIE PE3YJ/IbTATBI

[TpeameTHble pe3ynbTaThl OocBoeHWs mporpaMvmbl COO mo OHosorMM Ha
6a30BOM ypOBHe BK/IIOUAIOT crieliuduyeckyre Ajs yuebHoro rnpeameta «buosiorusi»
HayuHble 3HaHUs, YMEHUs U CIIOCOObI 1efiCTBUI TI0 OCBOEHHIO, UHTEpIIpeTalud 1
1peoOpa30BaHi0 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
pe3y/IbTaThl TIPe/[CTaB/IeHbI 110 TOAAM 00yUeHHs.

[TpegmMeTHBIE pe3ynbTaThl OCBOeHUWsS yueOHOTO rpeamera «buosorusi» 6 10
Ks/1acce JOJDKHBI OTPaXKaTh:

chOpMHPOBAaHHOCThL 3HAaHWM O MecTe U PO OHMOIOTMM B CUCTEMe Hay4YHOIo
3HaHUSI eCTeCTBeHHbIX HayK, B (OpPMHUDOBaHUM COBPEMEHHON eCTeCTBEeHHO-
HayuyHOM KapTWUHbI MMpa U HAyUYHOTO MUPOBO33DEHHs], O BKJaZile POCCUMCKUX U
3apy0OeKHBIX  YUEHBIX-OMOJIOTOB B  pa3BUTHE OHOMOTHH, (YHKIIMOHATBHOU
I'PaMOTHOCTH UejioBeKa Jijisl pellieHus >KM3HeHHbIX 3a/lau;

yMeHUe pacKpbIBaTh Cojlep)KaHre OHO/IOTHYeCKUX TEPMUHOB U TIOHSTHH:
JKU3Hb, KJI€TKa, OpraHu3M, MeTabomm3M (0OMeH BelecTB M TIpeBpalljeHue
SHEpPrur), roMeocTas (caMoperyssilys), YpOBHeBasi OpraHu3alysi KUBBIX CHUCTEM,
CaMOBOCTIpOM3Be/ieHHe (Perpo/yKIis), HacleCTBeHHOCTb, U3MEeHUUBOCTb, POCT U
pa3BUTHE;

yMeHWe u3/aratb Owuosiorndeckue TeopuM (K/IeTOUYHasi, XPOMOCOMHas,
MyTallMOHHasi, IeHTpa/JbHas [OrTMa MOJIeKY/IsipHON Ouosnoruu), 3akoHbl (I
Mengens, T. Moprana, H. . BaBusioBa) u ydeHus (0 LieHTpax MHOroobpasusi u
TIPOUCXOXK/IeHUsI KyNbTYpHbIX pactenuid H. V. BaBuioBa), omnpeienisiTb TpaHUI[bI
VX IPUMEHUMOCTH K >KUBbIM CHCTEeMaM;

yMeHUe B/IaJieTh MeTo/laM{d HaydHOT'O M03HaHUs B OMoorun: HabsojeHre 1
OMMCaHWe >XUBLIX CHCTeM, MPOI[eCCOB W sIBJIEHWM, OpraHW3allvs U TIpOBe/leHHe
OMO/IOTUUECKOTO  JKCTIEPUMEHTa,  BBIIBWKEHHWE  TUIIOTe3bl,  BbISBJIEHHUE
3aBUCHMOCTU MEXAY WCCAelyeMbIMA BeTMUWHaMH, OOBbsSCHEHHe TI0Ty4YeHHbIX



pe3y/IbTaTOB, MCIOMb30BAaHHBIX HAyUHBIX TTOHSATHM, TEOPUM W 3aKOHOB, YMeHHe
Jle/1aTh BBIBO/IbI HA OCHOBAHUM TOTyUeHHBIX pe3y/bTaToB,;

yMeHUe BbIJe/IATh CYIIeCTBEHHbIE TIPU3HAKH BUPYCOB, KJIE€TOK IPOKAPHOT U
9YKApHOT, OJHOK/JETOUHbIX W MHOTOK/JIETOUHBIX OpraHHW3MOB, OCOOEHHOCTH
TpoijeccoB: oOMeHa BellleCTB U TIpeBpallieHUs] SHepPruy B KieTKe, (hOTOCHHTe3a,
TJIaCTUYeCKOT0 W JHepreTnyeckoro obOMeHa, XeMOCHHTe3a, MHTO3a, Mel03a,
OIJIO/IOTBOPEHMS], Pa3sMHOXKEHUs, WHAWBHIyaJbHOTO Pa3BUTHS  OpraHM3Ma
(oHTOT€EHe3);

yMeHUe TPUMEHSITh ToJyueHHble 3HaHUS /i1 00BbsSCHeHUS OMOOrHYeCcKuX
TPOLIECCOB U SIBJIEHWH, /1Sl TIPUHSTHS MPAKTUUYECKUX pelleHur B MOBCeJHEBHOMU
JKM3HU C 1enblo obecrieueHusi 0e30MacHOCTH CBOEro 3[0POBbSi U 3/10POBbS
OKPY>KaIOIIUX JTI0field, COO/TI0jeHrsT HOPM I'PaMOTHOT'O TTOBeZIeHUs B OKPY KaroIliei
TIPUPOJTHOM Cpejfie, TIOHMMaHWe He0OXOJUMOCTH WCIOIb30BaHUS [[OCTYKEHUM
coBpeMeHHOW  Ouosiornd W OWOTeXHOMOTWA  [JiIS  paldOHA/IbHOTO
TIPUPO/IOTIONTH30BaHKS;

yMeHHe pelllaThb 3J/ieMeHTapHble TeHeTHUueCKue 3aZlaud Ha MOHO- W
JUTHOpUIHOe CKpellliBaHWe, CLeTiJIeHHOe Hacje/JoBaHWe, COCTaB/ISATh CXeMbl
MOHOTMOPU/IHOTO CKpeIlWBaHUs [/Is1 TIpeJCKa3aHus HacjleloBaHUsl TPU3HAKOB y
OpraHu3MOB;

yMeHUe BBINTOIHATL JIabopaTOpHBbIE W TIpAaKTUUeCKHe paboThl, COOJII0/aTh
TIpaBu/ia Mpy paboTe ¢ yueOHBIM U 1a00PaTOPHLIM 000pPYAOBAHHUEM;

yMeHWe KDUTUYeCKH OIleHMBaTb U HWHTEpIIPeTUpPOBaTh MH(POPMALUIO
OMONOTrMYeCKOTO COZIep)KaHWsl, BK/IIOUAIOIIYI0 TICeBJOHAyuYHble 3HAaHUS U3
Pa3MUHBIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM MH(OPMAIMH, HayUHO-TIOMY/ISIPHbIE
MaTepuasbl), 3THYeCKHe acCIleKTbl COBPeMEeHHBIX HWCCe/loBaHu B OHOJIOTHH,
MeAULINHe, OMOTeXHOIOTUH;

yMeHHe CO03/jaBaTb COOCTBeHHbIe TIMCbMEHHble W YCTHBbIe COOOIIeHMs,
0006111as1 610/I0THUECKYI0 MH(POPMAIMIO U3 HEeCKOTBKUX HWCTOUHHUKOB, TPAMOTHO
WCTI0/Th30BaTh TIOHATHUWHBIN arirapat OMOIOTUH.

[TpeaMeTHbIe pe3y/bTaThbl OCBOeHHs ydyeOHOro mpeamera «buomnorus» e 11
K/1acce [10JDKHbI OTPaXkaTh:

cchopMHUPOBAHHOCTh 3HAHUM O MeCTe W POX OMOJIOTHUM B CUCTEMe Hay4HOTO
3HAHUS eCTeCTBeHHBIX HayK, B (OPMHUDOBAHHK COBPEMEHHOW eCTeCTBEHHO-
HayYyHOW KapTWHBI MHPAa U HAayYHOTO MUPOBO33DeHHUs], O BK/aJile POCCUUCKUX U
3apy0Oe)KHbIX YUuEHBIX-OMOJIOTOB B pa3BuTHe OuosoruM, GYHKIMOHATBHOU
I'PaMOTHOCTHU uejioBeKa /ijisl pellieHus XKM3HeHHbIX 3a/iau;

yMeHUe pacKpbIBaTh CoOjlep)KaHre OHO0/IOTHYeCKUX TepPMUHOB U TIOHSATHM:
BU/I, TIOMYJISALIUS, TeHOOH/, IBOIOLIUS, ABWKYIME CUJIbI (haKTOpbl) 3BOJIOLIUM,
MIPUCIIOCO0/IEHHOCTh OpPraHM3MOB, BUI000pa30BaHUe, SKOOrvuueckve (hakTopsbl,



9KOCUCTeMa, TIPOAYLIEHTbI, KOHCYMEHTBI, peAyleHTbl, 1eMd  [HUTaHuS,
9KO0JIOrMYeckKasi Tupamuza, oruoreoreHo3, brocdepa;

yMeHuWe u3/iaraTb Ouosoruueckde Teopud (3BOJIIOLIMOHHas Teopusi Y.
[apBuHa, CUHTeTHYeCKasi TeOpHsi SBOJIIOLMHK), 3aKOHbl U 3aKOHOMEPHOCTU
(3apoapiieBoro cxoactBa K. M. Bspa, uepefjoBaHvs T/1aBHBIX HarlpaB/IeHUU U
nyTedt ssomoruu A. H. CeBeprjoBa, yuenus o 6uocdhepe B. . BepHazckoro),
OTIpe/ie/ITh TPAHUIIbl UX TIPUMEHUMOCTH K >KUBBIM CHCTEMaM;

yMeHue B/a/ieTh MeTOAaM{ HayuHOro MOo3HaHUs B Ouosioruu: HabumojeHre 1
OTMCaHWe >KUBBIX CHCTEM, MPOILIeCCOB W SIBJIEHWM, OpraHU3alus U TpOBeZieHue
OUMO/IOTUUECKOTO ~ JKCIIePUMEHTa,  BBIBW)KEHWE  TUIIOTe3bl,  BbIsIBJEHHE
3aBUCUMOCTH MEX]y HCC/IelyeMbIMU BeMUMHAMU, OOBSCHEHWEe TIOTyYeHHBIX
pe3y/bTaToB, WCII0/Ib30BaHHBIX HAyUHBIX TOHSATHM, TeOpUM U 3aKOHOB, YMeHUe
Jles1aTh BBIBO/IbI HA OCHOBAHWH TIOTyUeHHBIX pe3y/IbTaToB,;

yMeHUe BbIIeNsITh CyIlleCTBeHHble TIPU3HAKKW CTPOeHUst OMOI0oruuecKux
00BEKTOB: BHWIOB, TIOMYJIAL[MM, TPOAYLIEHTOB, KOHCYMEHTOB, peAyLeHTOB,
OuoreoreHO30B U  3KOCUCTeM, OCOOEHHOCTH TIPOLIECCOB: HAC/e/CTBEeHHOU
W3MEHUMBOCTH, eCTEeCTBEHHOTO0 0TOOopa, BHU000pa30BaHus, ITPHUCIIOCOOIEHHOCTH
OpPraHM3MOB, [IeHCTBUSI SKOJOTMUeCKWX (HaKTOPOB HA OpraHu3Mbl, TepeHoca
BEIleCTB U TIOTOKA JHEPTMU B JKOCHUCTEMAaX, aHTPOIOTE€HHBIX HW3MeHeHWW B
9KOCHCTEMax CBO€H MeCTHOCTH, KPYrOBOPOTa BeIeCTB U OHOreoXuMHYeCKUX
I[UK/IOB B OHocdepe;

yMeHUe TMPUMEHSITh TOoJyueHHble 3HaHUS /i 00bsCHeHUs 6MOoornyecKux
TIPOLIECCOB Y SIBJIEHWM, /ISl IPUHATHS MPaKTUUECKUX peLleHHWH B MOBCEIHEBHOU
KU3HU C T1iesiblo  o0ecrieueHusi 0e30MacHOCTU CBOEro 3/0pPOBbsi U 3/I0POBbSI
OKDY>KaIOIIUX JTI0fiel, COb/Tr0jeHrsT HOpM TPaMOTHOTO TTOBeZIeHUs B OKPY KaroIljei
TIPUPOJIHOM Cpejle, TOHMMaHWe He0oOXOJUMOCTH WCIOIb30BaHUS [JOCTHIKEHUM
CcOoBpeMeHHOW 610JI0THH /17151 paliOHA/ILHOTO MPUPO/0TI0J/Ib30BaHUS;

yMeHUe pellaTh 3/ieMeHTapHble OMOJIOTHYeCKUe 3a/lauM, COCTABJISATh CXeMbI
TiepeHoca BellleCTB ¥ SHePTUX B S9KOCHCTeMax (LIeTy TTUTaHuUs);

yMeHHe BBITIOIHATE JlabopaTOpHbIe YW TpPaKTHYeCcKHe paboThl, COOMOAATH
TipaBu/ia npy paboTe ¢ yueOHBIM 1 1abOpaTOPHLIM 000pYy0BaHUEM;

yMeHWe KDUTUYECKH OIleHWBaThb U HWHTEPIIPEeTUPOBaTh HWHGMOPMAI[HIO
OMOIOTUUECKOTO CO/IeP)KaHHs, BK/IIOUAIOIyI0 TICeBJOHAyUHble 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM MH(OPMALMU, HayUHO-TIOMY/IsIPHbIE
MaTepuasnbl),  paccMaTpuBaTb  TrJjoOalbHble  SKOJOTUUecKHWe  TpoOseMbl
COBPEMEHHOCTH, JOPMUPOBATH TI0 OTHOLIEHUI0 K HUM COOCTBEHHYIO TTO3ULIUIO;

yMeHUe CO03[jaBaTh COOCTBEHHbIe ITMCbMEHHbIe U YCTHBIE COOOIIeHus,
060011ass 6ro/TornuecKyr0 MHGOPMaIUI0 U3 HECKOIbKHUX MCTOYHHKOB, TPaMOTHO
WCTI0JTb30BaTh MOHATHUNHBIN armapat OMoI0run.



TEMATNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KoimnuyecTrBo yacoB JJ/IeKTPOHHBbIE
HaumMeHoBaHMe pa3/e/ioB U TeM (uppoBbie)
Ne n/m KoutposbHbie | [IpakTHuecKd
NMporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
paboTbI e paboTbI
pecypchl
bubmoreka IIOK
1 brosorns kak Hayka 2 0 0-5 https://m.edsoo.ru/7f41c292
bubmioreka LIOK
2 X 1 0 0
MBbIE CHCTEMDI M MX OpTaHi3atyta https://m.edsoo.ru/7f41c292
. b K
3 XUMUYEeCKUM COCTaB U CTPOeHUe K/IeTKU 8 0 1 ubmmotexa LO
https://m.edsoo.ru/7f41c292
bubmoTeka LIOK
4 X
HBHEISATEEHOCTE KIETIH 6 0 0 https://m.edsoo.ru/7f41¢292
5 PasMHOKeHHe U MHVBUya/IbHOE pa3BUTHe 5 0 1 bubmoteka LIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacecTBeHHOCTb U USMEHUUBOCTD 3 0 15 bubmioreka LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cesekjust opraHmu3MoB. OCHOBBI 3 0 0 bubnuoreka LIOK
OUOTeXHOIOTUN https://m.edsoo.ru/7f41c292
bubmioreka LIOK
P 1 1
8 €3EPBHOE BpEMA 0 https://m.edsoo.ru/7f41c292
OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 34 1 4




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/nm KoHTpo/1bHBI IIpakTHUeckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
e paboTbI padoThI
pecypchl
bubmoreka IIOK
1 1 1
IBOMOLyONHHas bronorus J https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBeHMe U pa3BUTHUE )KU3HU Ha 9 0 0.5 bubmioreka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka IIOK
3 Opranu3mbl ¥ OKpy’KaroLas cpezia 5 0 1 https://m.edsoo.ru/7f41cc74
bubmiorteka LJOK
4 Coo0111ecTBa ¥ 3K0JIOTHYECKHE CUCTEMBI 9 0 0 https://m.edsoo.rw/7f41ecT4
5 PesepBHOe Bpems 2 1 0 Bubmorexa [JOK
https://m.edsoo.ru/7f41cc74
OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 34 2 2.5







ITIOYPOYHOE IVNIAHNPOBAHUE

10 KJIACC
KoimuyecTrBo yacoB JJ/IeKTPOHHBIE
Hara
Ne uudpoBbie
Tema ypoka KonTposibHbie | IlpakTnueckue | H3y4YeHH
n/n Bcero oOpa3oBaTe/IbHbIE
padoThI paboTsI !
pecypchbl
bubmoreka IIOK
1 Buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/ibl 1103HaHUST )KUBOW TIPUPO/IbI.
[TpakTrueckast pabora Ne 1
2 «/crnonb3oBaHue pas/InuHbIX 1 0.5 Bubmiorexa [JOK
P ' https://m.edso0.ru/863e6122
MeTO/IOB I1pY U3YUYeHUH
O10JIOTHYeCKHUX 00BEKTOB»
3 buonoruueckre cucTeMsl, IpoLeCChI 1 bubmoteka LIOK
Y UX U3yueHue https://m.edsoo.ru/863e6564
4 XHWMHUUeCKUM COCTaB KieTku. Boga u 1 bubmoreka IIOK
MHHepaJ/ibHbIe COJIU https://m.edsoo.ru/863e674e
bubnuoreka IIOK
5 Benku. CoctaB u cTpoeHue 6e1KoB 1
P https://m.edso0.ru/863e6b72
depMeHTbI — OUMOJ/IOTHYECKHEe
Kartanu3aropbl. JlabopaTopHas
5 pabora Ne 1 «M3yueHue 1 0.5 bubmoreka [IOK
KaTa/IMTUYeCKOW aKTUBHOCTU ' https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMu/ia3bl
WU KaTajiasbl)»
7 Yrnesoppl. JIunuabl 1 bubmoreka IIOK




https://m.edso00.1u/863e6870

bubmoreka LJOK
8 HyxknenHoBsle KucioTel. ATO
YRICHHOBBIE KUCIOTR! https://m.edso0.ru/863e6d5c
9 VcTopusi u MeTOIbl U3yUYeHHUsT bubnuoreka LIOK
KJIeTKU. KiieTouHas Teopus https://m.edsoo.ru/863e6e88
10 Krnetka Kaxk LiesiocTHast KuBast
cucTema
CTpoeHue 5yKapruOTUUYEeCKOM KJIeTKHU.
JTaboparopHasi pabota Ne 2
«/3yueHure CTpoeHUs KI€TOK bubmoteka LIOK
11 pacTeHui, >)KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuii T10J; MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
rOTOBBIX MUKpOIIperiapaTax v ux
ornucaHue»
bubnmoreka IIOK
12 OO6wmeH Bel1jeC eTabosu3
MEH BELECTE WM META00/HM https://m.edso0.ru/863e766¢
bubnuoreka IIOK
13 ®oTocuHTe3. XeMOCHHTe3
TOCHHT MOCHHT https://m.edso0.ru/863e7c98
. bubmuoreka LIOK
14 OHepreTuueckuii 0OMeH 4
https://m.edsoo.ru/863e7aae
JKU3HeHHbIM UK/ K/IeTKU. [leneHue
KeTkd. Muro3. JlabopaTopHast Bub OK
oTeKa
15 pabota Ne 3 «HabrozeHrie MUTO3a B 0.5 nonmorexa L
https://m.edsoo.ru/863e7dc4
KJ/IeTKaX KOHUMKA KOpelllKa JiyKa Ha
rOTOBBIX MUKpOIIperiapaTax»
16 BuocunTe3 Genka. Peakius bubnuoreka LIOK
MaTpUYHOI'O CUHTe3a https://m.edsoo.ru/863e796e
17 Tpancnsus — 6uocuHTe3 6enka bubmoTeka LIOK




https://m.edsoo.ru/863e796e

HexksneTouHsle (hOpMbI )KU3HU —

bubnuoreka IIOK

18
BUPYCBI https://m.edsoo.ru/863e7540
bubmoreka LJOK
19 ®opmbl pa3MHOKEHUS] OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmoteka LIOK
2 Meti
0 euo3 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE TIOJIOBBIX
K/1eTOK. OIj1o[0TBOpeHue.
91 JlaboparopHasi pabota Ne 4 0.5 Bubmioreka IJOK
«/3yueHre CTpoeHUs M0JIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha FOTOBBIX
MUKpOIperapaTax»
2 VupvuBuyanbHOe pasBUTUe bubmoreka LJOK
OpraHu3mMoB https://m.edsoo.ru/863e8436
73 I'eneTrika — Hayka o bubmoreka LJOK
Hac/1eICTBEHHOCTU YU U3MEHUMBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEpHOCTH HacJleJ0BaHuUs
24 MpU3HaKOB. MoOHOTHOpHAHOE Bubmmorexa IOK
P ) puA https://m.eds00.ru/863e8878
CKpelL1BaHue
UrubpugHoe cKpelljuBaHue. 3aKOH
25 ’SGBaBHI)CHiOFO HaI::JILeu OBaHUSs Bubmorexa [OK
A https://m.edsoo.ru/863e89a4
TIPM3HAKOB
26 CuerieHHOe Hac/ieJoBaHUe 0.5 bubnuoreka IIOK

nipu3HaKoB. JlTabopaTopHas paborta
Ne 5 «M3yueHue pe3y/ibTaToB
MOHOTHOPH/IHOTO Y AUTHOPUHOTO

https://m.edsoo.ru/863e8c60




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

57 ['enetuka nona. HacnegoBanue 1 bubnmoreka IIOK
[IPU3HAKOB, CL{eIIJIEHHBIX C I10JIOM https://m.edso0.ru/863e8c60
W3meHunBoCTb. HeHacnecTBeHHast
M3MEeHUMBOCTh. JTabopaTopHast

)8 pabota Ne 6. M3yueHue 1 0.5 bubmoreka LIOK
MOAU(UKAITMOHHONW U3MEeHUHUBOCTH, ' https://m.edsoo.ru/863e8efe
MOCTPOEHre BapUaLlMOHHOTO psifia U
BapHaLMOHHOU KPHUBOI»

HacnencrBeHHast U3MEHUUBOCTb.

79 JTaboparopHasi pabota Ne 7. 1 0.5 bubmmoTeka IJOK
«AHanu3 MyTaluii y po30Qpuiibl Ha ' https://m.edsoo.ru/863e8efe
rOTOBBIX MUKpOIIperiapaTax»

30 ['eHeTrka yenoBeka 1 Bubmmorexa [JOK

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

31 TeMme «HaciencTBeHHOCTh U 1
HM3MEeHUYUBOCTb OPTaHU3MOB»

32 Cesiek1Usa Kak HayKa U IpoLjecc 1 bubmorexa OK

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

33 MeTobl ¥ JOCTUXKEHUS CeJIeKLIUU 1 bubmmoTeka IJOK
pacTeHn! U )KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTtexHos10rus Kak oTpacib 1 Bubmioreka IJOK
IIPOU3BOACTBA https://m.edsoo.ru/863e9336

OBLIEE KOJIMYECTBO YACOB I10 34 4

I[TPOI'PAMME




11 K/TACC

KosmmuecTBO yacoB J/IeKTPOHHbIE
Hara
Ne uudpoBbie
Tema ypoka KonTposibHbie | IlpakTnueckue | H3y4Ye€HH
n/n Bcero oOpa3oBarTe/IbHbIE
padoThI paboTsI !
pecypchbl
1 OBOJIIOLMS U METO/IbI €€ U3yUYeHUsI 1 bubmiorexa OK
H a y https://m.edsoo.ru/863ea20e
) Vcropus pa3BuTUs NpefCcTaB/ieHui 1 bubmoteka LIOK
00 3BoMIOLIN https://m.eds00.ru/863e9570
bubnmoreka IIOK
3 MUKpO3BOMIOLIUS 1
P H https://m.edsoo.ru/863eScle
[TonynsALus Kak 3/1eMeHTapHast
eZIMHULIA BH/A U SBOJTIOLIUM.
4 H'£2160 I;To Ifasl abora ;o 1 1 0.5 Bubmaorexa [JOK
batoprad b ) ' https://m.eds00.ru/863e99¢6
«CpaBHeHue BH/IOB T10
MOP(}OIOrUUeCKOMY KPHUTEPHIO»
5 [BroKylye cusbl (371eMeHTapHbIe 1 Bubmioreka IJOK
(hakTOpbI) IBOTIOLIUU https://m.edsoo.ru/863e9da4
bubmmoreka LIOK
E % 1
6 CTECTBEHHLIF 0T6OP 1 €ro opmt https://m.edsoo.ru/863e9ed0
Pe3yibTaThl 3BOIOLIUA:
MpUCIOCco0/IeHHOCTh OPTaHKM3MOB U
. BUziooOpa3oBanue. JlabopaTopHasi 1 0.5 bubmmoreka IIOK
pabota Ne 2 «Ormicanue ' https://m.edsoo.ru/863e9fde
NIPUCTIIOCOO/IEHHOCTH OpraHu3Ma U eé
OTHOCHTEeTbHOTO XapaKTepa»
8 Hanpasnenuvs u nyti 1 bubnuoreka IIOK




>KU3HU Ha 3eMiie»

MakpO3BOJIFOL[UU https://m.edsoo.ru/863e9cle
9 HeobpaTrMoCTh 3BOJTIOLIUN
10 Ncropus »xu3Hu Ha 3emiie U MeTO/bI
eé U3yuyeHus
1 I'aroTesbl MPOUCXOXKAEHHUS KU3HA Bbubmoreka [JOK
Ha 3emsie https://m.edsoo.ru/863ea5a6
1> PasButue xu3HU Ha 3eMJie 110 3pam U bubmoteka LIOK
repuojam https://m.edsoo.ru/863ea6be
OcHOBHBIe 3Tarbl 3BOTIOLUU
PacTUTE/ILHOT'O U JKUBOTHOT'O MUpa.
13 Ipaktryeckast pabora Ne 1 0.5 bubmoteka LIOK
«/3yuyeHyve UCKOIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHui U )KUBOTHBIX B
KOJUTeKL[USIX»
14 CoBpeMeHHas1 cucTeMa bubmmoreka IIOK
OpraHuuecKkoro Mupa https://m.edsoo.ru/863ea48e
15 OBo/IOLIMS YesioBeKa (aHTPOIOreHe3) bubmiorexa [IOK
H P https://m.edsoo.ru/863eac2c
16 [Bwky1iue cumbl (HakTopsl) bubmoteka LIOK
aHTpoIIoreHesa https://m.edsoo.ru/863ead44
17 OcCHOBHBIe CTaIU 3BOJIIOLIUU
yesioBeKa
18 UYesioBeyeckue pacskl U MPUPOHBIE Bubmioreka IJOK
aJiarnTaru yejoBeKa https://m.edsoo.ru/863eaea?
Pe3epBHbIil ypok. Ob0061meHne 1o
19 Teme «BO3HUKHOBeHME U pa3BUTHE




20

OKoJiorus Kak Hayka

Cpe,[[bl 00UTaHUS U KOJIOTUUECKUE

bubmoreka IIOK

21
hakTopbI https://m.edsoo.ru/863eafec
AbGuoTtrueckrie (HakTOPBI.
JTaboparopHasi pabota Ne 3.
«Moponornyeckre 0ocobeHHOCTH
22 aCTeHUM U3 pa3HbIX MeCT 0.5 bubmorexa OK
P b ' https://m.edsoo.ru/863eb10e
obutanusi». JlaboparopHasi paboTa
Ne 4. «Bnusinve cBeTa Ha poCT U
pa3BUTHeE UepeHKOB KoJieyca»
bubmmoreka IIOK
23 buotnueckue pakTophl
¢ P https://m.edsoo.ru/863eb348
JKOJIOTUYeCKUe XapaKTepUCTUKU
nonysiuu. [IpakTuueckasi pabora
24 Ne 2 «IToacuéT MIOTHOCTH 0.5
MOMY/ISILUM pa3HbIX BUJOB
pacTeHuI»
o Coo011ecTBa OpraHu3MoB — bubmmoreka IIOK
Ouol1IeHO3 https://m.edsoo.ru/863eb46a
26 OKO0JIOrMYecKue CUCTeMbI Bbubumoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHbIe TIOKa3aTesu 5KOCUCTEMBI.
27 JKOJIOTUYEeCKHEe MMPaMU/IbI Bubmorexa [JOK
~ PAMUZBL. https://m.edsoo.ru/863eb5fa
CaoricTBa 3k0cucTeM. Cykueccus
28 [TprpopgHbIe 5KOCUCTEMBI
29 AHTpOIOreHHbIe SKOCUCTEMBI
30 buocdepa — rinobanbHas bubmoteka LIOK

3KocHUCcTeMa 3eM/IN

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




31 3aKOHOMEpPHOCTH CyI1LleCTBOBaHUS 1 bubnuoreka IIOK
ourocdepsl https://m.edsoo.ru/863ebd16

32 YenoBeuecTBO B brocdepe 3emiu 1

33 Cocyl1ecTBoBaHre PUPOABI U 1 bubmoreka [IOK
yejioBeyeCTna https://m.edsoo.ru/863ebale
Pe3epBHbIil ypok. Ob00IeHre TeMbI

34 «Coo00111eCTBa M KOJIOTHUECKHe 1
CUCTEMbI»

OBLIEE KOJIMYECTBO YACOB I10 34 5

I[TPOI'PAMME







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

* buonorus, 10 knacc/ Iaceunuk B.B., Kamenckuit A.A., Py6rjoB A.M.

npyrue /Tlox pen. [Taceunvika B.B., AkiioHepHoe 00111ecTBO «V3/1aTe@bCTBO
«IIpocserenue»

* buonorus, 11 knacc/ ITaceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u gpyrue
/Tlop pen. ITaceunnka B.B., AkijnoHepHoe o011iecTBO «/31aTe/ibCTBO

«ITpocserijeHue»

METOJNYECKHUE MATEPUAJIbI VIS YUUTEJIA

ION®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETHU

NMHTEPHET
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