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ITIOACHUTEJIbBHASA 3AIIMCKA

[Ipyu pa3paboTke TporpamMMbl IO OUOJIOTHM TeOPeTUUeCKyH) OCHOBY JIsi
oripefieJieHUs] TIOAXOJ0B K (POPMHpPOBaHUIO COZiep)KaHWs ydeOHOro TipegMeTa
«buonorusi» cocraBWId: KOHLeNTyajlbHble mosiokeHus Pr'oCc COO o
B3aMMOOOYC/IOBIEHHOCTH  1ie/iel, CO/iep>KaHUs, pe3y/JbTaToB o0yueHUs U
TpeOOBaHMM K YPOBHIO IMOATOTOBKH BBIMTYCKHHUKOB, TTOJIOXKEeHUsT 00 00X 1e/sX U
TIPUHLIAIIAX, XapaKTepU3YIOIUX COBpeMeHHOe COCTOsSIHHe CHCTeMbl CpeJHero
obmiero obpa3oBanmss B Poccuiickoit Pefepariuy, a TakkKe TIOJIOXKEHHS O
cnetiuike OMOJIOTHY, €8 3HAUeHWH B TI03HAHWM JKUBOM TIPUPO/IbI U obecrieueHun
CYIIIeCTBOBaHUsI uesioBeueckoro obirjectBa. CorsiacHO Ha3BaHHBLIM TI0JIOXKEHUSIM,
oripeie/ieHbl OCHOBHBIe (DYHKLIMM TIPOrPaMMBI 110 OHMOJIOTUY U €€ CTPYKTYpa.

[Tporpamma 10 Owonoruy JaéT TIpejcCTaB/ieHWe O IensX, 00 oOiei
cTpaTerud oOyuyeHMs, BOCIMUTaHHS U Ppa3BUTUS OOydarol[UXCs CpeJCcTBaMU
yueOHOro TmpeaMera «buosorus», oripeenseT o0si3aTeslbHOE ITPeIMEeTHOe
cofiep>kaHue, ero CTPYKTYpY, pacripefieJieHHe [0 pa3jeaM W TeMam,
pPEeKOMeH/IyeMyI0 T0C/IeZloBaTe/IbHOCTh U3yUeHHsl yueOHOro MaTeprana C YYETOM
MEXIPeZAMETHBIX W BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTMKH 00pa30BaTe/IbHOTO
TpoIiecca, BO3pacTHbIX 0COOeHHOCTel 00yJaroIuXCsl.

B rmporpamMe 10 OHOJIOTMM TakKe YUYHTBIBAIOTCS TpeOOBaHUS K
TIJITAHUPYEMbIM JIMYHOCTHBIM, MeTarpeIMeTHbIM U TIPeJIMETHBIM pe3ysbTaTaM
oOyueHHUsi B (OPMHUPOBAHWHM OCHOBHBIX BH/IOB yueOHO-TIO3HaBaTebHOMN
JesiTe/TbHOCTH/YUeOHBIX  IeHCTBUM 00yYarol[uXCsi T0 OCBOEHHIO COjlepKaHUS
brosioruueckoro o6pasoBaHusl.

B miporpamme 1o 6uonoruu (10—11 knaccel, 6a30BbIii YpOBeHb) peanrd30BaH
TIPUHLIAIT TIPeeMCTBEHHOCTA B HW3ydeHUM Ouonoruu, Onaromapsi uemy B Held
MIPOCMaTpUBAeTCs  HalpaB/eHHOCTh Ha pa3BUTHE 3HAHWMW, CBSI3aHHBIX C
dbopMHpOBaHWEM  €CTeCTBEHHO-HAyUYHOTO  MWPOBO33DeHUs],  L[€HHOCTHBIX
OpHeHTalUl JIMYHOCTH, SKOJIOTMUeCKOT0 MBIIIIeHNs, TIPe/iCTaB/IeHHi O 3710DOBOM
obpa3e >KU3HU U Oepe)KHbIM OTHOIIEHHWEM K OKpY’Karollled MpPUPOAHON cpefe.
[ToaTomy Hapsiy C u3ydyeHreM 00111e0HMO0IOTHUECKUX TEOPH, a TakKe 3HaHWW O
CTPOEHUU >KUBBIX CHCTEM Pa3HOTO paHra W CyI[HOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOL[ECCOB B MporpamMme IO OMOOTHM y/e/leHO BHUMaHHe HCI0/Ib30BaHHUIO
T0J/yYeHHBIX 3HAHUM B TIOBCEJHEBHOW >KU3HU il pellieHusT TIPUK/IaIHbIX 3a/iau, B
TOM uuc/e: TPOGUIaKTUKY Hac/e/[CTBeHHBIX 3a00/ieBaHWl uesioBeKa, MeJuKO-
reHeTUYeCcKoro KOHCYJIbTUPOBaHUS, 000CHOBaHUs 9K0JIOTHYECKH
1jeslecooOpa3HOro TOBefieHWss B OKpYy)Karollleid TIPUPOJHOM cpefle, aHaIu3a
BJTUSTHUSL XO3SIICTBEHHOM JIeSITe/IbHOCTU Ue/IOBEeKa Ha COCTOSIHHE TMPUPOAHBIX U
HCKYCCTBEHHBIX 9KOCUCTEM. Y CH/IeHHe BHUMaHUs K MPUK/IaJHON HaIlpaB/I€HHOCTH
yuebHOro mpegMerta «buosorvsi» MpOAUKTOBAaHO HEOOXOJUMOCTBIO obecrieueHust
yCJIOBUM /IS pellieHus] O[HOM U3 aKTya/IbHBIX 3a/]au IIKOJBHOTO OMOIOrMUecKoro
oOpa3oBaHMsi, KOTOpas TpeArnosaraeT (GoOpMHpOBaHHWE Y  OOYyYarOL[UXCS



CIoCOOHOCTU  a[]alTUPOBAThCSl K H3MEHEeHWsIM [JUHAMUUHO pa3BUBAIOIErocs
COBPEMEHHOI'0 MHpa.

Buonoruss Ha ypoBHe cpegHero o6imiero 0o0Opa30oBaHHSI 3aHUMAET Ba)KHOE
Mecto. OHa obecrieuriBaeT (GOpPMHpPOBaHHE Yy OOYUArOIMXCS TIPeACTaBIeHUH O
HayuyHOM KapTHHE MWpa, pacIivpsieT ¥ 0000IaeT 3HaHUSA O YKUBOW IIPHUpOJie, eé
OT/IMUMTEbHBIX TIpU3HAKaX — YPOBHEBOW OpraHW3al[dd W 3BOIOIUH, CO3[aéT
YCJIOBUSI  JIJIsi:  TIO3HAHWS ~ 3aKOHOB  JKUBOM  TMPHUPOABI, (OPMHUPOBaHUS
(GYHKI[MOHAILHOM TPaMOTHOCTH, HAaBLIKOB 37l0poBoro W 6e3omacHoro obpasa
’KHU3HH, 9KOJIOTUUYECKOT0 MBIIIUIeHHs, [IeHHOCTHOT'O OTHOIIIEHUS K KUBOU TPUPOJie
Y UeJIOBEKY.

Bosnbliioe 3HaueHre OMOIOTHSI UMEeT TakXKe [I7Is pellieHUs] BOCITATaTeTbHbIX U
pa3BUBAIOIIMX  33Jad  CpegHero  oOijero  oOpa3oBaHus,  COIMA/IM3ALAN
oOyuatoruxcs. M3yueHue O6wonoruu obecrieurBaeT yCIOBUS /it (POPMHUPOBaHUS
VMHTE/JIEKTya/IbHbIX, KOMMYHUKAI[MOHHBIX ¥  WH(MOPMAILMOHHBIX HABBIKOB,
3CTeTUYECKOW KYIbTYPhl, CIIOCOOCTBYeT WMHTerpaljiy OHOIOTUUeCKHUX 3HAHWM C
TIpe/ICTaB/eHUSIMHA 13 APYTUX yueOHBIX TIPeMEeTOB, B YaCTHOCTU, (U3UKU, XUMUN
u reorpaduu. Ha3BaHHBIe TIO/IO’K€HUSI O TIpeHa3HaueHWM y4eOHOrO TpeaMeTa
«buonorusi» cocrtaBUIM OCHOBY JJisi Ofpefe/ieHus1 TIOAXOZ0B K OTOopy
CTPYKTYPHUDOBAaHHIO €ro CO/iep>KaHus, TIpe/iCTaBIeHHOTO0 B TIporpaMMe TI0
Ouosoruu.

OTb6op copmepykaHusi yueOHOro TpeaMera «buosiorusi» Ha 0a30BOM YpOBHE
OCYILIeCTB/AEH C TO3ULMKA KyJbTypOCOOOpa3sHOTO TIOAX0a, B COOTBETCTBUM C
KOTOphIM oOOyuaroiyecsi [JO/DKHbI OCBOWTh 3HAHUS W YMeHUs, 3HAuuMble Jis
dbopmMrpoBaHus 00IIell KyJbTYphl, ONpeje/siolie ajieKBaTHOe TI0Be/leHre
yesjioBeKa B OKpYyKarolllell TIpUPOJHOM cpefie, BOoCTpeOOBaHHBIe B IOBCEJHEBHOM
JKU3HM UM TIPaKTHUUecKoln AesitenmbHOCTU. Ocoboe MecTo B 3TOM cHCTeMe 3HaHUM
3aHHMMAIOT 3JIEMEHTBI COZIep>KaHMsI, KOTOPbIe CTyKaT OCHOBOM 7iyisT (hOpMHUPOBaHKS
TIpe/ICTaB/IeHMd O COBPEMEHHOM eCTeCTBEeHHO-Hay4yHOU KapTHHe Mupa U
I[EHHOCTHBIX ~ OPUEHTAI[USIX  JIMUHOCTH, CIIOCOOCTBYIOIMX  T'yMaHH3alud
6uonorrueckoro obpa3oBaHusl.

CTpyKTypUpOBaHHe COZiep)KaHusl yueOHOro Marepwajiia B IpOrpaMMe TI0
OuvosoruKk  OCYI[eCTBJIEHO C YUYETOM TIPHOPUTETHOrO 3HAueHWs 3HaHWK 00
OT/IMUHTETbHBIX 0COOEHHOCTSIX KUBOU TTPUPO/IbI, O €€ YPOBHEBOW OpraHM3aliu U
9BOJIIOLIMK. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro rpeaMera «brosorvs»
BbIZIe/IeHbl C/IefyroLe cojepykaresbHble TUHUU: «buomorusa Kak Hayka. MeTtobl
HayuyHOTO TO3HaHUs», «KijeTka Kak Ouwonoruueckass cuctema», «OpraHu3M Kak
buonornueckass cucreMa», «CucremMa W MHOrooOpas3we OpPraHUUYECKOTO MHpay,
«3DBOJTIOLIYS )KUBOH MPUPO/IBI», «IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH».

Llenb u3yuenusi yuebHoro mpegmera «buojorusi» Ha 0a30BOM YpOBHe —
oB/laZieHe  OOyvaroIUMHCS  3HAHUSIMH O  CTPYKTYPHO-(YHKIIMOHATbHOMN
OpraHM3allid JKUBBIX CHCTEeM pa3HOrO0 paHra W mnpuobpeTeHWe yMeHUH
WCTI0/Ib30BaTh 3TH 3HAHUS [Ji TPaMOTHBIX [eWCTBUY B OTHOIIEHUM OOBEKTOB
YKUBOU TPUPOZbI U PellieHUs] pa3/TMUHbIX KU3HEeHHBIX TIpob/ieM.



HocTwxeHue 11eid U3yueHusi yuebHoro rnpeamera «buosnorusi» Ha 6a30BOM
ypOBHe obecrieurBaeTcs pellieHHueM CJieAyIoLUX 3a/1ayu:

OCBOeHUe O00yuarolMMUCS CUCTeMbl 3HaHUN O OHMONOrMYEeCcKUX TEeOpHsX,
yUeHUsIX, 3aKOHaX, 3aKOHOMEpPHOCTSIX, TUTI0Te3ax, MpaBWIax, CJAy>KallluX OCHOBOM
Jnst hopMUpOBaHUs TIpe/ICTaBIeHUM O eCcTeCTBeHHO-HAayYHOM KapTWUHe MUpa, O
MeTO/]aX Hay4YHOTO TI03HAHMSI, CTPOEHHH, MHOT000pa3ry U 0COOEHHOCTSIX JKUBBIX
CUCTeM pa3HOr0 YPOBHSI OpraHMW3allyiH, BBIJAIOIIMXCS OTKPBITUSIX U COBPEMEHHbBIX
HCCJIeJOBAHUSX B OMOJIOT1H;

dbopMrpoBaHUe y OOYYarOIMXCS TIO3HABATE/bHBIX, WHTE/UIEKTYalbHBIX U
TBOPUECKHX CIIOCOOHOCTeN B TIpollecce aHalW3a [JaHHBIX O IyTSX pa3BUTHSA B
OUWOMOTMM HAyUHBIX B3T/IS/IOB, Wel W TIOAXOAOB K W3YUEHHWIO >KUBBIX CHCTEM
Pa3HOT0 YPOBHSI OpraHu3aliuy;

CTaHOBJieHWe Yy oOyuaromuxcsi oO0Imiell KyabTyphl, (GYHKI[MOHATBHON
IPaMOTHOCTH, Pa3BUTHE YMeHUI OObSCHSATb W OL|eHUBATh SIBJIEHHsI OKPY>KAIOIIIero
MHUpa >XMBOW TIPUPOJIbI HAa OCHOBAaHWW 3HAHWM U OIbITa, TIOJyUYeHHBIX TIpU
M3yueHur OMOJIOTHY;

dbopMrpoBaHre y OOyYarOIUXCS yMeHWM WIIOCTPUPOBAaTh 3HaueHUe
OuvonornuecKUx 3HAHWUM B TIPAKTUUECKOW [leATelbHOCTH uesioBeKa, pPa3BUTHHU
COBpeMeHHBIX MeIUL[UHCKHUX TeXHOJIOTHI U arpoOMOTeXHOIOTU;

BOCTIMTaHUe yOeXAEHHOCTU B BO3MOXXHOCTH TI03HAHUSI UeI0BEKOM >KHUBOMU
TPUPO/bI, HEOOXOAMMOCTH OepeXXHOT0 OTHOIIEHHS K Hel, COO/TI0IeHUsT STUUeCKUX
HOPM TIpU TIPOBe/leHNH O1OoIorUuecKUx UCC/ie0BaHUM;

OCO3HaHWe IIeHHOCTH OWOIOTUUeCKUX 3HAHWM [/l TIOBBIIIEHUs] YPOBHS
9K0JIOTUYECKOU KYJIbTYPHI, AJis1 (HOPMHUPOBAHUS HAyUHOTO MUPOBO33pEeHMS;

rpUMeHeHre TPUOOPeTEHHBIX 3HAHUM U YMeHUH B MOBCeAHEeBHOM )KU3HU IS
OLIeHKH TIOC/Ie/ICTBUM CBOEM /iesiTe/IbHOCTH T10 OTHOIIIEHHUIO K OKPY»KatoIllei cpe/ie,
coOCTBEHHOMY 3[10pOBbIO, O0OCHOBaHMEe U COO/OfieHre Mep NPOPUIAKTUKI
3a00sieBaHUA.

B cucreme cpeaHero obiero obpa3oBaHusi «buosorusi», u3ydaemasi Ha
6a30BOM ypOBHe, sIB/IsieTCsl 00si3aTe/IbHbIM yueOHBIM IpeAMeTOM, BXOZSIIUM B
cocTaB TipeiMeTHOU 006/1acTh «ECcTecTBeHHO-HayUHbIe TIPeIMEThI».

st u3yuenusi buosioruu Ha 6a30BOM ypOBHe cpefiHero o0iero obpa3oBaHust
otBoAuTCS 68 uacoB: B 10 knacce — 34 uvaca (1 uac B Heziento), B 11 knacce — 34
yaca (1 yac B HeZiesto).



COJEPKAHUE OBYUEHUSA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

Buonorust Kak Hayka. CBsi3b OMOJIOTMH C 00IIleCTBEHHBIMH, TEXHUUECKUMH U
JPYTUMH eCTeCTBEHHbIMU HayKaMH, (uiocoguel, 3STUKOW, 3CTeTUKOW U MPABOM.
Poss Owonoruv B (OPMHPOBAHWM COBPEMEHHOM HAyYHOW KapTHUHBI MHpA.
CucteMa 6M0/IOTHYECKUX HAYK.

MeTopl 1T03HAHMST )KUBOUM TIPUPO/IbI (Hab/MIoieHre, SKCIIePUMEHT, OTTMCaHMe,
u3MepeHre, KiacCUpUKalus, Mo/eMMpoBaHue, CTaTUCTHYecKas 06paboTka
JJaHHBIX ).

JeMoHCcTpanuu:

[TopTpetsr: Y. HJapsuH, I'. Mengesns, H. K. Konb1os, /Ix. YorcoH u @. Kpuk.

Tabsu1iel ¥ cXeMbl: «MeTo bl TI03HAHUS XKUBOW TIPUPOIBI».

JIaGopaTopHbIe U MPAaKTHYECKHE PadOThI:

[Tpaktrueckass pabora Ne 1. «Vcmosb30BaHHe pa3/AYHBIX METOMOB IIPH
M3yueHUH OMOJIOTUUeCKNX 00BEKTOBY.

Tema 2. 7JKuBble cCTeMbI M UX OpraHU3aLis.

JKuBble cucTembl (6roCHCTeMBI) Kak MpeAMeT ulyueHusi 6uosoruu. Otanuue
JKUBBIX CUCTEM OT HEOPraHWYeCKOM NPUPO/bI.

CaotiicTBa brocrcTeM U X pa3HoobOpasue. YPOBHU OpraHy3ariii OMOCUCTEM:
MOJIEKY/ISIDHBIM, K/IeTOUHbIM, TKaHeBbIM, OpraHW3MeHHbIM, TMOMYJISL[MOHHO-
BU/IOBOM, 3KOCUCTEeMHBIN (OMOreorieHOTUUeCKUii), OruochepHbIi.

JleMoHCTpanuu:

Tabsmuiel 1 cxeMbl: «OCHOBHBIE MPHU3HAKH >KU3HW», «YPOBHU OpraHU3aIiH
JKVBOU TIPUPOJBI».

O6opyaoBaHue: Mojiesib MoJiekysibl JTHK.

Tema 3. XumMHuecKui COCTaB U CTPOEHUE K/IeTKH.

XYUMUUECKUM COCTaB KJ/IeTKM. XUMHUYeCKUe 3/IeMEeHTbl: MaKpO3/eMeHThI,
MUKpO3/ieMeHThl. Bosja 1 MUHepasibHbIe BelllecTBa.

@OyHKI[MM BOAbl M MUHEpa/ibHbIX BellecTB B KjeTke. [lozagep)xaHue
ocMoTHYecKoro banaHca.

Benku. CoctaB u cTpoeHue 0eiKOB. AMHUHOKHUC/IOTBI — MOHOMeEPBI 0OesiKOB.
He3ameHuMbIe ¥ 3aMeHUMble aMUHOKUC/IOTbl. AMUHOKUC/IOTHBIA COCTaB. Y POBHU
CTPYKTYphl 0e/IKoBOW MoO/eKy/ibl (TiepBUUHAsi, BTOPWYHAs, TpPeTHUYHas U
yeTBepTHUYHAsl CTPYKTypa). XHUMH4YecKuhe cBoicTBa 0OenkoB. buonoruueckue
byHKI[MM OeKOB.

depmenTel — Ouosornyeckue Karanu3aTopbl. CTpoeHWe depMeHTa:
aKTUBHBIM 1[eHTp, cybOcTpaTHas crerupuuHOCTb. KodepMmeHTbl. BHTaMUHBL
OTnuuust pepMeHTOB OT HEOPraHUUeCKUX KaTaln3aTOPOB.



YrnieBoApl: MOHOcaxapuzbl  (T/IIOKO3a, pubo3a U je3okcupubo3a),
Jvcaxapugpl (caxapo3a, JiakTo3a) MW TonMcaxapuzibl  (Kpaxmas, TIJIMKOTEH,
Le/uTto103a). bruonornueckre pyHKMM yrieBo0B.

Jlunupapl:  TpUrauuepuabl, Qocoaunuapl, cTepougbl. ['MapoQuIbHO-
rupodoOHBIe  CBoMcTBa. buosornueckve GyHkimu unugoB.  CpaBHeHHe
yT7IeBOZIOB, Oe/KOB U JIUTTH/IOB KaK UCTOUHHUKOB SHEPTHUH.

Hykneunosele kucnotel: [JHK wu PHK. Hyxkneotwasl — MOHOMeEpEI
HYK/IeMHOBBIX KMCIOT. Ctpoenue u pyHkuuu HK. Ctpoenve u ¢pynkuun PHK.
Bunabl PHK. AT®: ctpoeHue u GyHKIUM.

LTuTosnorus — Hayka o KieTke. KineTouHast Teopusi — Mp¥Mep B3aUMO/IelCTBUS
uziei v ()akToB B HAYUHOM IM03HAaHWU. MeTo/Ibl U3yueHus KJIeTKH.

Knetka Kak wenocTHass »kuBasi cuctema. OOlue TpPU3HAKU K/IETOK:
3aMKHyTasi Hapy)kHasi MeMOpaHa, monekyabl JHK Kak reHeTwueckuil ammapar,
cucTemMa criHTe3a berka.

Tumbl K/IE€TOK: JyKapyhoTWUecKas U TpokapuoThueckas. OcobeHHOCTH
CTPOeHUsI TIPOKApUOTUUeCKOM KieTKU. KieTouHass creHKa Oakrtepuii. CTpoeHue
5YKapuOTHUYeCKOW KJIeTKU. OCHOBHbIE OT/IWYUS PACTUTEbHOM, >KAUBOTHOU U
rpUOHON KI/TeTKHU.

[ToBepXHOCTHBIE CTPYKTYPBI K/I€TOK — K/IeTOUHasl CTeHKa, TVIMKOKAaIUKC, UX
bynkiuu. [1na3matrueckasi MemOpaHa, eé cBoricTBa U ¢yHKIuM. LluTomnsia3ma u eé
opradHouipl. OgHOoMeMOpaHHble opraHoubl kKieTtku: IIIC, armmapat Iombmkwy,
mi3ocombl. [loslyaBTOHOMHBIE OpraHoWbl K/eTKU: MUTOXOHZJPUY, TIUI1aCTHU/BIL.
[Tpoucxo)kaeHrne MUTOXOHAPUM U TimacTui. Buabl mmactug. HememOpaHHbIe
OpPraHOM/Ibl K/JIeTKU: pPUOOCOMBI, K/I€TOUHBIA LI€HTpP, L€HTPUO/U, DPeCHUYKH,
JKI'YTUKU. DYHKLIUU OpraHoU/IoB KJIeTKU. BKiroueHus.

Slnpo — perynsiTopHbIid 11eHTp KieTku. CTpoeHue sifipa: siiepHasi 000/10UKa,
KapuoIuiasMa, XpOMaTUH, SPbILIKO. XPOMOCOMBI.

TpaHCIIOpT BeLeCTB B KJIeTKe.

JleMoHCcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IllBann, M. llnenzaen, P. Bupxos, [Ix.
YorcoH, ®@. Kpuk, M. YunkuHc, P. ®paukinvs, K. M. bap.

Huarpammsbl:  «PacripefjieneHne XMMHUYECKUX 3/IEMEHTOB B  HEKWBOU
rpupoge», «PacripeziesieHrie XUMUYECKUX 3JIEMEHTOB B JKUBOW TIPUPOJEY.

Tabmupbl 1 cxembl: «[lepropnueckass Tabnvija XUMUYECKUX SJIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOAbI», «brocuHTes 6eka», «CTpoeHre MOeKy/bl benkay,
«Ctpoenue (pepmeHTa», «HyknenHoBbie Kucinotbl. JTHK», «CTpoeHUe MOJIeKYJIbI
AT®», «CTpoeHre 5yKapuOTUYeCKOM KIeTKh», «CTpOeHHe >KUBOTHOM KJIeTKW»,
«CTpoeHUe pacTUTe/IbHOM KJeTKW», «CTpoeHHe TIPOKapUOTHUYeCKOW KIIeTKU»,
«CTpoeHue siipa KIeTKW», « YT/IeBObl», «JIUMUIb».

Ob6opyzoBaHue: CBETOBOM MMKDOCKOT, 00OpyZoBaHue /i1 TPOBe/leHHs
HaO/Iro/leHnH, W3MepeHul, SKCIIePUMEHTOB, MHKpOIIperiapaThl pPaCTUTE/IbHBIX,
JKUBOTHBIX U OaKTepUabHBIX KIeTOK.

JIaGopaTopHbIe ¥ MPaKTHYEeCKHEe PadoThI:



JlabopaTtopHass pabora Ne 1. «M3yueHue KaTaJUTHYECKONW aKTHBHOCTU
(hepMeHTOB (Ha MpyYMepe aMu/a3bl UK KaTasasbl)».

JlaboparopHast pab6ora Ne 2. «/3yueHWe CTPOEHHSI K/IeTOK PpaCTeHHH,
JKUBOTHBIX U OaKTepuid 110J] MUKPOCKOIIOM Ha T'OTOBBIX MHKpOIIperiapaTax u uX
OnUCcaHue».

Tema 4. ) Ku3zHejessTe/IbHOCTb K/I€TKH.

OOMeH Bell|eCTB, WK MeTab0/M3M. ACCUMUISALUS (TIIaCTUUeCKU 0OMeH) U
JUCCUMWIALIASA (SHEpreTUUYeCKM 0OMeH) — JIBe CTOPOHBI €JWHOr0 TIpoIjecca
mMeTabos3ma. Posib 3aKOHOB COXpaHeHHsI BeleCTB M SHEPruu B TIOHUMaHUU
MeTabo/m3ma.

Tumnel oOMeHa Bell[eCcTB: aBTOTPOMHLIN U reTepoTpodHbIi. Posib hepMeHTOB
B 0OMeHe BellleCTB U MpeBpallieHny SHePTyu B KJIeTKe.

®orocuHTe3. CBeToBasi U TeMHOBas (a3bl (GoOToCHHTe3a. Peakiuu
doTocuHTe3a. IPPeKTUBHOCTb (PoTOCHHTe3a. 3HaueHre (HOTOCUHTe3a [JIsl XKU3HU
Ha 3emsie. BiusiHue ycoBuii cpefibl Ha (DOTOCHHTE3 U CITOCOOBI TOBLIIIEHHUS €r0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUM.

XemocuHTe3. XeMOCHHTe3upyloliie OakTepuu. 3HaueHWe XeMOCHHTe3a AJis
JKU3HU Ha 3emJie.

OHepreTUueckuii obMeH B KieTKe. PaciijerieHre BeIlecTB, Bbifie/ieHHe U
aKKyMy/JIMpDOBaHWe SHepPrud B KJIeTKe. OTalbl 3SHepreTuyeckoro obMeHa.
['nukomus. bpoxxeHue M ero BUAbl. Kuc/iopogHoe OKuUC/IeHWe, WIU KJIeTOYHOe
JIbIXaHUe. OxkucnuTenbHOe dochopunupoBanue. O} bheKTUBHOCTH
SHEepreTUYecKoro obmeHa.

Peakium wmaTpuuHOoro cuHre3a. ['eHeTtnueckas wuH@popmauus u [JHK.
Peanuzauys reHeTM4yecKou HH(OpMaLMyd B KieTKe. ['eHeTMUYeCcKWd KOJ, U €ro
cBoiictBa. TpaHckpumnius — mMaTpuuHbiii cuHTe3 PHK. TpaHcisauus — 6uocuHTe3s
Oenka. Otambl TpaHcasuyu. KopupoBaHWe aMHHOKWCIOT. Ponb pubocom B
buocuHTe3e benka.

HekneTouHble (popMbl KHU3HU — BUPYChI. VicTopus OTKpeITHs BUpycoB (. W.
MBaHoBCKuii). OcoOEHHOCTM CTPOEHUs U JKA3HEHHOTO I[MK/Ia BUPYCOB.
bakreprodaryu. bonesHn pacreHud, >XUBOTHBIX W UeJlOBeKa, BbI3bIBaeMble
BUpycamu. Bupyc nmmyHozeduiiuta uenoBeka (BUY) — Bo3byaurens CITN/a.
OO6patHasi ~ TpPaHCKpUMIWs, peBepraza U  WHTerpasa. [IpodwuiakTrka
pacripocTpaHeHUst BUPYCHBIX 3a00/1eBaHUA.

JeMoHCcTpanuu:

[Toptpetsl: H. K. Konbuog, [I. Y. iBanoBckui, K. A. Tumupsses.

Tabmuupbl U cxembl: «TUIbI TUTaHUS», «MeTabom3m», «MHUTOXOHAPHUS»,
«JHepreTHyeckuii obmeH», «Xjoporuiact», «®ortocuHres», «CtpoeHne [THK»,
«CTpoenue n (HyHKIIMOHUPOBaHUe reHa», «CuHTe3 Oeka», «['eHeTHUeCKHui Koy,
«Bupycoi», «bakreprodarn», «CTpoeHue W >KW3HeHHbINM UK/ Bupyca CITW/a,
6akTeprodara», «Pervmkarus JTHK».

OO6opyaoBaHue: Mojenu-anmuIMKaud «Yasoenne [THK u TpaHCKpUTILHs»,
«buocunTe3 benka», «CTpoeHure KneTKu», Mofienb CTpyKTypbl JTHK.



Tema 5. PasmMHOXeHHe U MHAMBH/ya/IbHOEe Pa3BUTHE OPraHU3MOB.

K/eTouHbIM 1UK/, WM >KU3HEHHbIM LUK KiaeTku. VIHTepdasza U MUTO3.
[Tporieccel, mpoTekaroljie B WHTep(dasze. Peruivkaius — peakijds MaTPUYHOIO
cunre3a [IHK. CrpoeHue XpoMocoMmM. XpOMOCOMHBIM HabOp — KapUOTHIL
JunaougHbIA W TalyIOWJHBIME  XpOMOCOMHbIe  Habopbl.  XpOMaTH/bI.
LuTto/sioruuecke OCHOBbI pa3sMHOKEHUSI M  WHJWBU/JYalbHOIO  pPa3BUTHSA
OpraHu3MOB.

Henenne knetku — muto3. Ctaguu muto3a. [Ipoueccel, mpoucxopsiiye Ha
pa3HbIX CTaJusX MUTO3a. BUOIOruueckuii CMbIC/T MUTO3a.

[TporpammupyeMasi Tube/b KIeTKH — arloriTo3.

dopmbl pa3MHOKEHHUSI OpraHU3MoB: becriosioe U 1osoBoe. Buabl Gecrionoro
pasMHOKEeHUS: [leJileHMe Ha/Boe, II0YKOBaHWe OJHO- U MHOI'OKJIETOUHBIX,
criopoobpa3oBaHue, BereTaTHBHOe pa3MHOKeHHe. VICKycCcTBeHHOe KJIOHHUpOBaHHe
OpraHM3MOB, ero 3HaueHue /151 CeeKLUU.

[To/loBOe pa3MHO’KeHHe, ero OT/INYMs OT H6ecrioyioro.

Meno3. Craguu Mmeno3sa. [Iporiecchbl, NMpouCXosilUe Ha CTafusxX MeHno3a.
[ToBemenne xpomocoM B Meko3e. KpoccuHrosep. buosiormueckuii CMBICT U
3HaueHue Mero3a.

['ameToreHe3 — ripoliecC 00pa30BaHUsI TIOMIOBbIX K/IETOK Y JKUBOTHBIX.
[TosioBBIE >Keme3bl: CeMeHHUKU U sSIMYHUKU. OOpa3oBaHre W pa3BUTHE TOJIOBBIX
K/IeTOK — TameT (CrepMaro30u/[, SIMLEeK/IeTKa) — CrepmMaToreHe3 U OBOreHes.
Ocob6eHHOCTH CTpOeHUsT SIMLEeKJeTOK U crepMaTo3ouioB. OruiofoTBOpeHue.
[TapTeHorenes.

WuauBugyanbHoe pa3BuTHe (OHTOTreHe3). OMOpHOHa/IbHOE  pa3BUTHE
(ambpuorenes). JTarbl SMOPUOHAILHOTO Pa3BUTHSL Y TMO3BOHOUHBIX >XMBOTHBIX:
JipobneHue, racTpy/siusi, opraHoreHe3. IlocTaMOpuoHa/mbHOE pa3BUTHe. THIIBI
MOCTAMOPUOHA/ILHOTO Pa3BUTHS: TIpsMoe, HenpsiMoe (JTMUMHOUYHOe). BrwmsiHue
cpeZibl Ha Pa3BUTHE OPraHMU3MOB, (DaKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIE
YPOZCTBa.

Poct u pasButue pacteHui. OHTOreHe3 I[BETKOBOTO PACTEHUSs: CTPOEHUe
CeMeHHU, CTaIuu Pa3BUTHS.

JeMoHCcTpanuu:

Tabmuiel U cxembl: «@®OpPMBI Pa3MHOXKEHHUSI OpPraHU3MOB», «/IBoiiHOe
OIUIOJOTBOPEHME Y LIBETKOBBIX pacTeHuM», «BereraTBHOe pa3MHOXEHUE
pacTteHuii», «JlemeHue KneTku Oakrepuii», «CTpoeHHe TOMOBLIX KJ/IETOK»,
«CTpoeHure xpomMoCOMbI», «KneTouHwi LukI», «Pervkauus [JHK», «Mwutos»,
«Metio3», «[IpssMoe ¥ HenpsiMoe pa3BUTHE», «I'ameToreHe3 y M/I€KONUTAIOIIUX U
yenoBeKa», « OCHOBHbIE CTa/IUX OHTOT€He3a».

Ob6opyzaoBaHue: MUKPOCKOT, MUKpoOIIperiapaThl «CniepMaTo30u/ibl
MJIEKOTTUTAOLero», «fAnleKneTka MeKonuraroiero», «KapuokrHes B KieTKax
KOpeIllKa JiyKa», MarHiTHas MoOJeJb-aliuiiKauus «/leneHre KiIeTKW», Mofeslb
IOHK, mozenb MeTacda3HO XpOMOCOMBI.

JlabopaTopHbIe H MPpaKTHYeCKHe PaboThbI:



JlabopaTtopHass pabora Ne 3. «HaOmomeHne MWUTO3a B K/IeTKaX KOHUMKA
KOpellIKa JiyKa Ha TOTOBbIX MUKpOIIperapaTax».

JlaboparopHast pabora Ne 4. «M3yueHWe CTpPOEHHSI TIOJIOBBIX KJ/IETOK Ha
rOTOBBIX MUKpOMpernapaTax».

Tema 6. HacsiencTBeHHOCTh M U3MEHUMBOCTH OPraHU3MOB.

[Ipeamert u 3ajjauu reHeTUKU. VIcTOpUs pa3BUTUS TeHETHUKU. PO/b LIUTOIOTUU
1 5MOPHOJIOTHH B CTAHOBJIEHUM TeHeTHKW. BKiaJ, pOCCMMCKUX U 3apyOe>KHbIX
YUEHBIX B pa3BUTHE TEHEeTHKA. MeToAbl TeHeTHKH (TMOpHA0IoruueCcKul,
LIUTOTeHEeTUUeCKUY, MOJIeKYJ/IIPHO-TeHeTuYeCcKui). (OCHOBHble TeHeTUUeCKHe
MOHATUS. ['eHeTUUeCKass CUMBOJ/IMKA, UCTI0J/Ib3yeMast B CXeMax CKpel[MBaHUM.

3aKOHOMEPHOCTH HacCJie[JOBaHUS MPU3HAKOB, yCTaHOB/eHHbIe ['. MeHpeneMm.
MoHoruOpygHOe CKpelliBaHHe. 3aKOH eJUHO0-00pasus THOPHIOB I1€PBOTO
nokoJieHus. IlpaBWio [JOMUHMpDOBaHUS. 3aKOH paclleryieHUsi TPU3HAKOB.
['mnote3a uncToTel ramet. [1o/THOe ¥ HeroHOe JOMUHUPOBAHUE.

OurnbpugHoe  cKpelliBaHuWe. 3aKOH  HE3aBHUCHUMOIO  Hac/ie[JOBaHUS
MpU3HAKOB.  LldTOoreHeTHMUeCKWe  OCHOBBI ~ AWTMOPHUAHOTO  CKpPeIBaHUSI.
AHanusvpymolee CKpeluBaHue. VCroap30BaHre aHaIM3UPYIOLLIEro CKpelrBaHus
IS OTIpe/ie/ieHrst TeHOTHIIa 0COOu.

CuerieHHOe HacjefioBaHWe TIpu3HakoB. Pabora T. Moprada 110
CLIeIJIEHHOMY Hac/ie[JOBaHHI0 TeHOB. HapyllleHue clLeryieHrs reHOB B pe3ysbTaTe
KPOCCHUHTOBepa.

XpOMOCOMHasi TeOpUs HaCJIeJCTBeHHOCTH. |'eHeTuUeCcKre KapThl.

['eHeTrka mosia. XpoOMOCOMHOe Oripefie/ieHre 110Jia. AyTOCOMBI U TI0JIOBbIe
XpOMOCOMBI. ['oMOraMeTHble U TeTeporameTHble oOpraHu3Mbl. HacnezoBaHue
TMPH3HAKOB, CLIETNJIEHHBIX C MOJIOM.

W3meHurBOCTb. BH/Ib1 13MEHUMBOCTH: HeHac/IeICTBEHHAs U Hace[ICTBeHHasl.
Ponb  cpegpl B HeEHaC/Ae[CTBEHHOM  W3MEHUYMBOCTU.  XapaKTepUCTUKA
MoAU(UKALIMOHHOW U3MEHUUBOCTH. BapualjuoHHBIM psiJ U BapyuallMOHHAsi KpUBasl.
Hopma peakuyu mnpusHaka. KosivuecTBeHHble M KaueCTBEHHbIe MPU3HAKU U KX
HopMa peakiiuu. CBOMCTBa MOAU(DUKALIMOHHOW N3MEHUUBOCTH.

HacnencTBeHHasi, WM TeHOTUITAYECKas, W3MEHUMBOCTb. KomOWHaTHBHas
W3MEHUMBOCTb. Meli0o3 U TI0JIOBOM TMpoIiecC — OCHOBa KOMOWHATHBHOMU
M3MEHUYMBOCTU. MyTaljmoHHast u3MeHUUBOCTh. Knaccudukanys MyTaljui: reHHbIe,
XPOMOCOMHbIe, TeHOMHbIe. YacToTa U NMpUUUHbI MyTaluii. MyTareHHbie (aKTOPBI.
3aKOH rOMOJIOTUUECKHX PSIZIOB B Hac/ie[CTBeHHOM u3MmeHunBoctyd H. . BaBusoga.

BHesiepHasi Hac/ie[[CTBEHHOCTb ¥ U3MEHUYUBOCTb.

l'eneTnka uyenoBeka. Kapuortumn uenoBeka. OCHOBHbIE MeTOZbl T€HETUKU
yeI0BeKAa: TeHeaIorMueCKui, 0/IM3HeI0BbIM, IUTOreHeTHUeCKUH, OMOXUMUYECKUH,
MOJIEKY/ISIPHO-T€HeTUYeCKUU. CoBpeMeHHOe orpejiesieHHAe reHOTHIIA:
MOJTHOTEHOMHO€e CeKBEHHWPOBaHWe, TeHOTUIMUPOBAHWE, B TOM YUCJIe C TTOMOIBIO
[MLIP-ananu3a. HacnexnctBeHHble 3aboneBaHUsI uesloBeKa: TeHHble 00Jie3HH,
Gone3Hu C Hac/lIeJCTBEHHOW MpeApacIio/io)KeHHOCTbIO, XPOMOCOMHbIe 0O0JIe3HH.
CoMaTtnueckve W reHepaTvBHble MyTauud. CTBOJIOBble KJI€TKU. [IpuMHLMIIBI



3/10pOBOr0 06pasa >KU3HU, IUarHOCTUKHU, TPOUTAKTUKU U JIeUeHUs TeHeTHUeCKUX
6onesHeil. MeauKo-reHeTHUECKOe KOHCY/bTHUPOBaHUWe. 3HaueHHe MeAUIMHCKON
reHeTUKH B TIpeZIOTBpall|eHHH U JieueHWH TeHeTUUeCKrX 3a00/ieBaHri ueioBeKa.

JeMoHCcTpanuu:

[Toptpetsr: I'. Menpens, T. Mopras, I'. e ®pus, C. C. YerBepukos, H. B.
Tumodgees-PecoBckuii, H. V1. BaBusos.

Tabmuiet ©  cxembl:  «MoOHOTMOpPHAHOE  CKpell[iBaHWe H  €ro
LIUTOTeHeTUUYeCKass OCHOBa», «3aKOH pacuelVIeHUusi U ero LUTOreHeThuecKas
OCHOBa», «3aKOH UHWCTOTBI TaMeT»,  «[IuruOpugHOe  CKpeIMBaHHEe»,
«JuTo/ornueckue  OCHOBBI ~ AWTHOPUIHOTO  CKpeIUBaHUs»,  «Melo3»,
«B3auMogencTBue aijie/ibHbIX TeHOB», «['eHeTUYeckuMe KapTbl pacCTeHUH,
JKUBOTHBIX U 4esioBeKa», «['eHeTuka Iio/sa», «3aKOHOMEPHOCTU HacC/e[0BaHUs,
CLIEIUVIPHHOTO C T1O0JIOM», «KapuoTurbl uYejioBeKa U JKUBOTHBIX», «Bumpl
M3MEeHUUBOCTU», «MoauduKalluoHHass W3MeHUMBOCTb», «HacsemoBaHue pe3syc-
(dakTopa», «I'eHeTHKa rpymI KpoBu», «MyTal[uoOHHast U3MEeHUHUBOCTb».

OOopyoBaHue: MOAe/NMU-alTIMKAMU  «MOHOTHOpHHOEe CKpeI[UBaHue»,
«HeronHoe pgomuHMpOBaHMe», «uruOpugHOe CKpeluBaHHe», «llepekpécT
XpOMOCOM», MHUKDOCKOIl W MHUKporpenapaT «/lpo3oduna» (Hopma, MyTaluuu
(hOpMBI KPbUTHEB M OKPACKH TeJla), repOapuii «['opox TOCeBHOM».

JIabopaTopHbIe H MPpaKTHYeCKHe PaboThbI:

JlabopaTtopHasi pabora Ne 5. «/3yuyeHHWe pe3ynbTaTOB MOHOTUOPHAHOTO U
OUTUOPUIHOTO CKpeLMBaHus y Ap030(u/bl Ha TOTOBLIX MUKpOIIperapaTax».

JlabopaTopHasi pabota Ne 6. «M3yueHre MoaubHUKAIIMOHHON M3MEeHUHUBOCTH,
MOCTPOEeHHe BapHUALIMOHHOTO Psifia U BapUalldOHHOW KPUBOW».

JlabopaTtopHasi pabota Ne 7. «AHamu3 MyTaluii y Jpo30¢uibl Ha TOTOBBIX
MUKpOIIperiapaTax».

[TpakTrueckass pabora Ne 2. «CocTaBieHWe W aHA/M3 POZAOCIOBHBIX
yesioBeKa».

Tema 7. Cenekus opranu3MoB. OCHOBBI 0MOTeXHO/IOTHH.

CesieKLIUSI KaK HayKa M TIpoLieCcC. 3aposK[eHue CeJIeKLIUU U [JOMeCTUKAaLVs.
Yuenne H. U. BaBwioBa 0 IleHTpax IIPOMCXOXKAEHUS U MHOTroobpasus
KYJIbTYDHBIX pacTeHuW. LIeHTpbl MPOUCXOXXIEeHUs] [OMAllHUX >KUBOTHBIX. COpT,
1opoza, TaMM.

CoBpeMeHHbIe MeTO/IbI CeNeKI[iH. MacCOBBI M UHAWUBUAYATbHBINA OTOODHI B
ceqeKI[M pacTeHUWM W >KUBOTHBbIX. OlleHKa 3KcTepbepa. b/W3KOpojCcTBeHHOe
CKpell[iBaHrWe — WHOpuAMHTr. Uwuctasg nuaWs. CKpell[iBaHWEe YWCTBHIX JIMHUU.
[etepo3uc, wiu TubpuaHas cuia. HepoAcTBeHHOe CKpellfuBaHWe — ayTOPUUHT.
OtpanéHHass rtuOpuu3alisg U eé ycrexu. VICKYCCTBeHHBIM MyTareHe3d U
MOJTyYeHWe TIOMUIVIONZ0B. [lOCTW)KeHUs1 CeNleKLMA paCTeHWM, >KUBOTHBIX U
MHKDPOOPTaHU3MOB.

buoTrexHo/IOTUsI Kak OTpac/ib MPOM3BOACTBA. ['eHHass WH)XeHepus. JTaribl
co3manus pekombuHaHTHOM [IHK wu TpaHCcreHHBIX oOpraHu3MoB. KiertouHas
nHxeHepus. KietouHsle KynbTypbl. MUKPOK/IOHa/IbHOE Pa3MHOKEHUE paCTeHUM.



KiioHupoBaHWe BBICOKOMPOJYKTHMBHBIX Ce/IbCKOXO3WCTBEHHBIX OpPraHU3MOB.

OKojioruueckie W 3TUUeckue  mpobnembl. [I'MO  —  reHeTHYeCcKd
MOJU(PULMPOBAHHbIE OPraHU3MBl.
emoHCTpaLuu:

[Toptpetsl: H. 1. Basunos, 1. B. Muuypun, I'. /I. Kaprneyenko, M. .
VBaHOB.

Tabmuiel U cxembl: KapTta «lleHTpbl TPOMCXOXKIEHUST W MHOTr000pa3us
KYJIbTYPHBIX pacTeHui», «Ilopofbl JOMAaIIHUX >KUBOTHBIX», «COpTa KYJIbTYPHBIX
pacteHuii», «OTtaanéHHasi rubpuamn3saiusa», «Padotel akagemuka M. @. ViBaHOBa»,
«[Momunnougusi», «OObeKTbl OHOTeXHONMOTHN», «KjeTouHble KYJIbTYphl H
KJIOHUPOBaHUe», «KOHCTpyHpOBaHWe U MepeHOC FeHOB, XPOMOCOM».

Ob6opyzoBaHue: MyJIsKU TUIOOB Y KOPHETIZIO[0B JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repbapuii «Ce/lbCKOX03SIMCTBEeHHbIE PaCTEHUSI».

JIaGopaTopHbIe U MPAKTHYECKHE Pa0OThI:

OKCcKypcusi «OCHOBHbIE MeTOJbl M [OOCTWDKEHWSI CeeKMM pPacTeHud u
JKUBOTHBIX (Ha CeJIeKL[IOHHYI0 CTaHLU1IO, [JIEMEHHYO bepmy,
COPTOHMCITBITaTeIbHBIA ~ yUaCTOK, B  TeIUIMUHOE XO35WCTBO, JlabopaTopuio
arpOyHMBEPCUTETA WM HAYUHOTO LIEHTPA)».

11 K/IACC

Tema 1. Bo/TIOIMOHHAA 0MO/IOTHS.

[IpeAnoOCbUIKM BO3HWMKHOBEHMSI SBOJIIOLIMOHHOM TeOpUHU. OBOJIIOLMOHHAS
Teopusi U eé MecTo B OGuosoruu. BiusiHue 3BO/IOLMOHHON TeOpUM Ha pa3BUTHe
Ouosioruu U APyTUX HaykK.

CBuzeTenscTBa 3BOMOLUMU. [lajleoHTO/OTHYECKHe: TI0C/Iel0BaTeTbHOCTh
MOsIB/IEeHUS BUJIOB B Ma/JIeOHTOJOTUUECKOM JIeTOMMCH, IepexoAHble (OPMBI.
buoreorpadguueckue: cxo/ICTBO U pa3iuuve GayH U ¢hJ10p MaTEPUKOB U OCTPOBOB.

OMOpUooriuecKye: CXOJICTBA W pa3/iduvsi 3MOPHOHOB pa3HbIX BHJIOB
M03BOHOUHbIX. (CpaBHUTEbHO-aHATOMUYECKHe: TOMOJIOTUYHbIe, aHa/JIOTMUHbIe,
py/IMMeHTapHble OpraHbl, aTaBU3Mbl. MoJIeKY/ISPHO-O0MOXUMUUECKHE: CXOZCTBO
MeXaHU3MOB HaC/eZICTBEHHOCTM U OCHOBHBIX MeTabO/MuecKux IyTell y Bcex
OpPraHu3MOB.

OBo/moluoHHass Teopuss Y. [lapBuHa. IIpeArnocbuiKM BO3HUKHOBEHUS
JapBUHM3Ma. JIBWKyIMe CUIbI 3BOJIIOLUH BUJIOB 10 JlapBUHY (M30BITOUHOE
pa3MHOXXeHUe TMPU OTrPaHUYEeHHOCTH PeCypCOB, Heomnpeje/iéHHas W3MEHUHBOCTb,
6opb0Oa 3a cylijecTBOBaHHWe, CTECTBEeHHBIH 0TOOP).

CuHTeTnyeckas Teopus 3BoyiroLud (CT3) 1 eé 0CHOBHBIE TIOI0KEHUS.

MukposBosrorus. [Tonynsiiuys Kak eAUHULA BUIA U SBOJIFOLUN.

[Brkyinye cusbl ((pakTopbl) 3BOJIOLMU BUAOB B mpupoje. MyTallMOHHbIN
rpoijecc ¥ KOMOWHATHBHasi W3MEHUMBOCTh. [lOMy/SIiiMOHHBIE BOJIHBI W Apeid
reHoB. V30511151 1 MUATpaLys.



EcTecTBeHHBIM 0OTOOp — HampaB/AOMMK  (GakTop 3BoMOLUA. DPOpPMBI
ecTeCcTBeHHOTO oTbopa.

[Tpucrnioco6/eHHOCTh OpraHM3MOB Kak pe3yabTaT 3BOJIOLMU. [Iprmepbl
Tpucroco6eHui y opraHu3MoB. ApomMopd0o3bl U UANO-ajianTaluu.

Bug wu  BugooOpa3zoBanue. Kpurtepuu Buza. OcHOBHbIe — (OPMBI
BUZI000pa3oBaHusi: reorpaduueckoe, SKOI0TMUECKOe.

MakposBosirorusi.  dPopmbl  3BOJIOLMU:  (pUETUYECKasl, [MBEepreHTHas,
KOHBepreHTHasi, rapasuiesibHas. HeoOpaTUMOCTb 3BOJIIOLIUH.

[Ipoucxosx/ieHre OT HecCrelMaJu3UpPOBaHHbIX TpeAKoB. [Iporpeccupyroias
crielManv3alys. AlanTUBHAs paJyaLiys.

JeMoHCcTpanuu:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Japeun, B. O. KoBaneBckuy, K.
M. Bap, 3. I'ekkens, ®. Mromnnep, A. H. CeBepiios.

Tabsuiiel U cxembl: «Pa3BUTHe OpraHUYeCKOro MUpa Ha 3emiie», «3apOoAbIIiu

MMO3BOHOUHBIX  JKUBOTHBIX»,  «ApXeonTepukc», «®Popmbl  OoOppOBI  3a
CyIIleCTBOBaHUe», «EcTecTBeHHbI 0TOOP», «MHOroo0pasue COPTOB paCTeHHI»,
«MHoroobpa3ue II0pof,  KUBOTHBIX», «ITonynsun», «MyTaloHHas

W3MEHUMBOCTb», «Apomopdo3bl», «MauoamanTarumn», «OOIasi gereHeparys»,
«Bwxkylque cunbl 3BOMOLMM», «Kaprta-cxema wMapuipyra nyrtemectBus Y.
MapeuHa», «bopbba 3a cyiecTBoBaHue», «IIpUCIIOC06/I€HHOCTE OPraHW3MOBY,
«['eorpadurueckoe BH000pa3oBaHue», « IKOJOTUUECKOe BUI000pa30BaHUe».

Ob6opyzoBaHue: KOJUIEKIUSI HAaCeKOMbIX C pa3/MUHbIMU TUIAMU OKpacKH,
Habop TIJIOZIOB M ceMsiH, KosulieKiusi «[Ipumepbl 3all{UTHBIX TMPUCTIOCOOIeHUN Y
JKUBOTHBIX», MoJenb «OCHOBHBIE HarlpaB/ieHUsl IBOJIIOIUMK», 00BEMHAs MOZe/b
«CTpoeHHe roJI0BHOTO MO3ra IM03BOHOYHbBIX».

buoreorpajguueckass kKapra wmwupa, KoyiekKuus «®PopMbl COXPaHHOCTH
HCKOMaeMbIX >KMUBOTHBIX W pacTeHul», MoOJeab anmaukaius «llepekpéct
XpOMOCOM», BJaXHble Tiperapatbl «Pa3BuTue Hacekomoro», «Pa3BuTue
JSITYILIKW», MUKporipernapaTt «/lpo3oduna» (Hopma, MyTallud (POpPMbI KDPbLIbEB U
OKDAaCKH Tesa).

JIaGopaTopHbIe M MPpaKTHYeCKHe PadoThI:

JlaboparopHasi pabora Ne 1. «CpaBHeHHe BWJOB IO MOP(HOIOTUUECKOMY
KPUTEPHUIO».

JlabopaTopHast pabota Ne 2. «OmnucaHue NpUCIIOCO0/I€HHOCTH OpraHu3Ma U
eé OTHOCUTE/IbHOI'O XapakTepa.

TemMa 2. Bo3HUKHOBeHUe U pa3sBUTHe )XM3HH Ha 3emiie.

[oHayuHble TIpeACTaB/IE€HUS O 3apOXKAEHUM >KW3HU. HayuHble TUMoTe3bl
BO3HHMKHOBEHHSI JKA3HM Ha 3emsie: abuoreHe3 W TlaHCTIepMHUs. XUMUUeCKast
9BOJIIOLIMSA. AOHOTeHHBIM CHUHTEe3 OpraHWYecKuX BeIeCTB M3 HeopraHuyecKuX.
OKCIepuMeHTa/IbHOe TIOATBePXKAEeHNe XMMUUeCKOM 3BOJIOLMK. HavanbHble 3Tarbl
buonoruueckoit sposroruu. ['unore3a PHK-mupa. @opmupoBaHre MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHME TIPOTOK/IETKU. [lepBble K/IeTKM W KX 3SBOJIIOLUAL.
DopMHUpPOBaHNE OCHOBHBIX IPYTII JKUBBIX OPraHHU3MOB.



Pa3BuTHe Xu3HU Ha 3emsie 10 3paM U TepuojaM. Karapxei. Apxeiickas U
rpoTepo3oiickast 3pbl. Ilaneo3oiickasi 3pa U €€ Mepuojbl: KeMOpHUHCKUM,
Op/JIOBUKCKWM, CUTYPUHUCKUH, IEBOHCKWH, KAMEHHOYTO/TbHbIN, TTEPMCKUM.

Me3030¥1cKast 3pa ¥ eé mepuo/bl: TPUaCOBBIM, FOPCKUM, MEIOBOM.

KaliHo3oiickasi 3pa ¥ €& Tiepuofbl: TajeOreHOBbI, HeOTreHOBBIM,
aHTPOTIOT €HOBBIM.

XapakTepucTuKa KaumaTa U TeoJjiorhueckux rpoiieccoB. OCHOBHbIE 3Tarlbl
3BOJIIOI[MM PACTUTENILHOTO M >KMBOTHOIO Mupa. ApomMopdo3bl y pacTeHUd u
JKUBOTHBIX. [TosiB/ieHWe, pacliBeT U BbIMUpaHKe TPYIIT XKUBbIX OpPraHW3MOB.

Cucrema OpraHMYeCKOro MHpa KaK OTpakeHHe 3BO/OLuU. OCHOBHbIE
cucTeMaTHUUeCcKue TPYyTIbl OPraHu3MOB.

OBOJTIOLMSA Ue/loBeKa. AHTPOMOJIOTUs Kak HayKa. Pa3BuTre mpeACcTaBaeHUAN O
MIPOMCXOXEHN uYesioBeKa. MeTofbl M3yueHusi aHTporioreHesa. CxojcTBa U
pa3uuus uesioBeKa U KMBOTHBIX. CHCTeMaThuecKoe TMoJjioyKeHue yeyioBeKa.

HOBwxyiive  cunbl  (akTopbl) — aHTpomoreHe3a.  HacnencTBeHHast
W3MEHUMBOCTb U ecTeCcTBeHHbIi 0TOop. OOIecTBeHHbIE 00pa3  >KWU3HW,
W3rOTOBJIEHUe OPY/Ui TPY/a, MbIlJIeHUe, peUb.

OCHOBHbIe CTa[¥ U BeTBU 3BOJIIOLIMM YesiOBeKa: aBCTpasonuTeku, YenoBek
yMesnbid, YesmoBek mnpsMoxopasaudd, YesnoBek HeaHJepTaibCKuk, YenoBek
pa3yMHbIii. HaxogKu HCKOTaeMbIX OCTaTKOB, BpeMsi CYI[eCTBOBaHUs, 00/acTb
pacripocTpaHeHusi, 00BEM TOJIOBHOTO MO3ra, 00pa3 »KHU3HH, OPY/IUs.

YenoBeueckre pacbkl. OcHOBHble  OofbIlie  pachkl:  eBpOIeOHHAasT
(eBpa3uiicKasi), = Herpo-aBCTpajioMjHasi  (9KBaTOpHa/bHas), = MOHTOJIOMHAs
(asuatcko-amepukaHckasi).  UepTbl  MpUCOCOOA€HHOCTH  TpeAcTaBUTe el
ye/ioBeYeCKMX pac K YCJOBUSIM CYyIleCTBOBaHHMs. EMHCTBO uesioBeYeCKUX pac.
Kputuka pacusma.

JleMoHCcTpanum:

[Toptpetsr: ®. Penu, JI. Ilactep, A. . Onapun, C. Musnep, I'. FOpu, Y.
[JapBuH.

Tabmuubl U cxembl: «Bo3HukHOBeHHe COJIHEUHOUM cucTeMbl», «Pa3Butue
OpraHuyeckoro mupa», «PacturenbHas Knetka», <« JKMBOTHas  KJIeTKa»,
«[Tpokapuotuueckass Kjietka», «CoBpeMeHHasi CHCTeMa OpraHU4YecKOro MUpa»,
«CpaBHeHHE aHAaTOMUUECKHWX UYepT CTPOEHHUs uelioBeKa M UYe/I0BeKOOOpa3HBIX
00e3bsii», «OCHOBHbIE MeCTa I[1a/leOHTOJIOTUYECKUX  HAxXOAOK  IpeJKOB
COBPEMEHHOI'0 4eJjioBeKa», «JlpeBHeuiume moau», «lpeBHue monn», «llepBbie
COBpeMeHHbIe JTIoAn», «HesmoBeyeckue pachbi».

Ob6opyznoBanue:  Mynsoku  «[IpoucxokzeHre — desoBeka»  (OFOCTBI
aBCTpaJsioNuTeKa, TUTeKAHTpOIa, HeaHJlepTajiblia, KPOMaHbOHIIA), CJIeNKW WU
1300pakeHWs] KaMeHHBIX ODYAUWM I1epBOOLITHOTO desioBeKa (KaMHHU-UOMIIephI,
pybuna, ckpebma), TreoxXpoHo/ioTMUeCKass Tabnuija, KoJutekius «PopMbl
COXPaHHOCTU MCKOTIaeMbIX )KUBOTHBIX U PaCTEHUI».

JIaGopaTopHbIe U MPaKTHYeCKHEe PadoThI:



[TpakTrueckast pabota Ne 1. «/3yueHHe HMCKOIaeMbIX OCTaTKOB PacTeHWM U
JKABOTHBIX B KOJUJIEKLIUSX.

OKCKypCHUsi «DBOJIIOLMSI OPraHM4Yeckoro Mupa Ha 3emse» (B eCTeCTBeHHO-
Hay4HbIM UM KpaeBeJueCKUr My3en).

Tema 3. Opranu3msl U OKpy’KarLas cpeja.

OKOJIOTUS KakK HayKa. 3a/laui U paszesibl 5K0JI0ruy. MeTobl 3K0/I0rMYeCcKux
WCCIeJ0OBaHUU. DKOIOrMYecKoe MUPOBO33peHre COBPEMEHHOI'0 YesIOBeKa.

Cpenpl obuTaHWsI OpPraHW3MOB: BO/[Hasi, Ha3eMHO-BO3/yllIHasi, IMOUBEHHas,
BHYTPUOPIraHU3MeHHas.

Okonoruueckie (axkrtopel. Kiaccudukauys 5K0m0ruyeckux  (pakTOpOB:
abuotvueckue, OUOTUUECKHME U aHTpOIIOTeHHble. [leliCTBHe 3KOJIOTMUYecKuX
(haKTOpOB Ha OpraHHU3MBbI.

AbuoTtuueckue ¢GakTopbl: CBET, TeMIlepaTypa, BJAa)KHOCTb. DOTONepUOIN3M.
[TpucriocobneHust  OpraHU3MOB K  JIeWiCTBHUI0O  abWoTHyeckuxX  (DaKTOpPOB.
buonornueckue puTMsl.

buotnueckue  QakTopel.  Buabl = OMOTHYECKHMX  B3aWMOJENCTBUM:
KOHKYDEeHLIYsI, XUIIIHAYeCTBO, CiM0Omo3 u ero dopmbl. [lapa3utusm, Koorepaius,
MyTyaiu3M, KOMMeHCaiu3M (KBapTHUPAaHCTBO, HaxX/ieOHUUeCTBO). AMeHCasu3M,
HeliTpamu3M. 3HaueHWe OWOTHUYECKHUX B3aMMOJEWCTBUM I CYII[eCTBOBaHUS
OpraHM3MOB B TIPUPO/IHBIX CO0DIIIeCTBaX.

OKOJIOTUYeCKHWe XapaKTepUCTUKU mnonyaauud. OCHOBHBIE —TIOKas3aTesiv
TONYJISIANA: YUCIEHHOCTb, TUIOTHOCTb, POXXJAaeMOCTb, CMEpPTHOCTb, IIPUPOCT,
Murpauus. [JvHaMuKa YrMC/IeHHOCTH TOMYJISILANA U e€ peryJisiusl.

JleMoHCTpanuu:

[Moptpetsi: A. 'ymb6ombaT, K. @. Pynbe, 3. 'ekkerb.

Tabnmuubl u cxeMbl: KapTa «[IpupogHble 30HBI 3emin», «Cpefbl 0OUTaHUS
opraHu3mMoB», «®doronepuoausm», «llonmynsiuu», «3aKOHOMEPHOCTH pOCTa
YMC/IEHHOCTH TIONYJISILUKA UHPY30pUU-TYPenbKu», «[ulljeBbie Lienm».

JIaGopaTopHbIe M MPpaKTHYeCKHe PadoThI:

JIabopatopHasi pabota Ne 3. «Mopdosoruueckrie 0coO€HHOCTU PacTeHUM U3
pa3HbIX MeCT OOUTaHUSI».

JIabopatopHasi paborta Ne 4. «BusiHMe cBeTa Ha POCT U Pa3BUTHE UePEHKOB
KoJieyca».

[TpakTrueckast pabora Ne 2. «ITogCUET MIOTHOCTHU TTOMYJISI[AN Pa3HBIX BUZOB
pacTeHU».

Tema 4. Coob1iecTBa M YK0/I0rHUYeCKHEe CHCTeMbI.

CoobmiectBo opraHu3sMoB — OwuorjeHo3. CTpPyKTyphl OHOLIeHO3a: BHI0Bas,
MpPOCTPaHCTBeHHasi, Tpoduueckass (muileBasi). Bugabl-gomuHanTel. CBsi3u B
buolieHo3e.

OKo/ioTuuecKie CUCTeMbl (9KocucTembl). [loHsATHe 00 3KocUCcTeMe U
buoreorjeHo3e. DyHKI[MOHA/TbHbIE KOMIIOHEHTHI 3YKOCUCTEMbI: TIPOAYLIEHTHI,
KOHCYMEHTHI, peflyLieHTbl. KpyroBOopOT BelleCTB Y MOTOK 3HEPruy B SKOCUCTEMe.
Tpodurueckue (TuijeBbie) YPOBHU 3SKOCUCTeMbl. [luiljeBble 1ieMd U CeTHU.



OcHOBHbIe TIOKa3aTe/Jd SKOCUCTeMbl: OuoMacca, TPOAYKLMs. DKOJOTHYecKue
MUpPaMU/IbI:  TIPOAYKIMM, YMC/IeHHOCTH, Ouomacchl. CBOWMCTBA 3KOCUCTEM:
YCTOWUMBOCTb, CAMOPEryJisiLius, pa3BuTtre. CyKLecCHs.

[TpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03€D M peK. JKOCUCTEMa XBOMHOIO
WJIY IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTMOTeHHbIe  JKOCHUCTEMBI.  ATPO3KOCUCTEMBI. Y POOIKOCUCTEMBI.
Brosioruueckoe 1 X031iCTBEHHOE 3HaUeHUe arpO3KOCUCTeM U YPOOIKOCUCTEM.

BropasHoobOpasue Kak (¢akTop ycToMuMBOCTA 3KocucTeM. CoxpaHeHue
Oro/iornueckKoro pazHoobpasus Ha 3emiie.

Yuennie B. U. BepHagckoro o 6uocdepe. I'paHuIlbl, COCTaB M CTPYKTypa
buocdepsl. JKuBoe BeirjecTBO U ero ¢yHkuH. OcobeHHOCTH OHOChephl Kak
riobanbHOM 3KOocucTeMbl. [IuHaMuueckoe paBHOBecMe UM oOpaTHasi CBsi3b B
ouocdepe.

KpyroBopoThI BelecTB ¥ OMOreoXUMHUUeCKHe LUKIIbI 3/1eMeHTOB (yT/iepoja,
a3oTa). 30HabHOCTEL 6rocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Orocdepe 3emm. AHTpPOIIOTeHHbIe W3MeHeHus1 B Orocdepe.
['mobanbHbIe 3K0/I0THYeCcKHe Pob/IeMBbl.

CocyujectBoBaHue TIPUPO/IBI 15 yeJjioBeyecTsa. CoxpaHeHue
bropa3Hoobpa3sus Kak OCHOBa yCTOWUMBOCTH 6uocdepbl. OCHOBA paliOHA/IbHOTO
yIpaB/eHrus TNPUPOJAHBIMU pecypcamMyM W HX HCIOJb30BaHue. [locTmkeHus
Ouonoruu ¥ oXpaHa MpPUPO/BI.

JleMoHCTpauum:

[Toptpetsi: A. [I)x. Tencnu, B. H. Cykaués, B. 1. BepHackuii.

Tabmuibl U cxembl: «[luieBbie 1enn», «bUOIIEHO3: cOCTaB U CTPYKTypa»,
«[Ipupoanbie coobijecTBa», «llenmu mnuTaHUsI», «IKOJOTMUECKass MHUPaMUAA»,
«buocdepa u uenoBek», «IKocUCTEMA MUPOKOIUCTBEHHOTO Jleca», « JKOCUCTeMaA
XBOMHOro Jjeca», «buoneHo3s Bogoéma», «ArpoueHo3», «l[IpumepHbie
aHTPOTIOTeHHbIe  BO3JEUCTBUS HAa TIpUpoAy», «BakHeullMe UCTOUHUKHU
3arpsi3HeHHs BO3/yXa W FPYHTOBBIX BOZ», «IlouBa — BakHeHIllasg COCTaBJISIOIIAs
ouochepbl», «PaKToOpbl Aerpafaliui MouB», «[IapHUKOBBIA 3ddeKT», «PaKkTopbl
Pa/IMOAKTUBHOTO 3arpsisHeHus1 Ouocdepbi», «O6Immass cTpykTypa Ouocdepbi»,
«PacrnipocTpaHeHue >KU3HM B Ouocdepe», «O30HOBBIM 3KpaH OHOCGhEpLI»,
«KpyroBopor yriiepoza B 6uochepe», «KpyroBopoT a3oTa B IIPUPOJIE».

O6opyjoBaHMe: MOZe/b-alIIMKalusA « THUMUUHbIe OHOIeHO3bI», repOapuit
«PacturenbHbIe coobIrjecTBa», KOIeKIUN «brolieHo3», « Bpeaureny BaKHEHUIITIX
Ce/IbCKOXO3SMCTBEHHBIX ~ KY/IbTyp», TrepbapuMi W KOJIJIEeKI[MM pacTeHud |
JKABOTHBIX, TPUHAJJIeXal[Me K pa3HbIM 3KOJ0THYeCKUMM CpynrnaM OJHOTO BH/A,
KpacHas kuura Poccuiickoii ®egepanyu, n300pakeHHsT OXpaHsSIEeMbIX BUJIOB
pacTeHHUU U )KUBOTHBIX.



I[INTAHAPYEMBIE PE3YJIBTATBI OCBOEHMA IIPOI'PAMMEI 11O
bnoJ1Iormm HA  BA3OBOM  YPOBHE  CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Corymacio ®I'OC COO, ycTaHaBAMBAlOTCSI TpeOOBaHUS K pe3yabTaTaM
OoCcBoeHHs OOyuarol[UMHUCS TIpOrpaMM  CpefiHero  oOijero  obpa3oBaHUS:
JTMYHOCTHBIM, MeTarpeIMeTHBIM U TIPe/]METHBIM.

JIMHHOCTHBIE PE3YJ/IbTATDI

B cTpyKType J/JIMUHOCTHBIX pe3y/JbTaTOB OCBOeHUs mpeaMera «buonorus»
BbIZleJieHbl C/IeAyIOle COCTABJISOIIMe: 0CO3HaHHe 00YJaroIMMKUC POCCUMCKOM
rPaKJaHCKOW UIEHTUYHOCTU — TOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
W caMoollpefieJieHWI0, Hajauude MOTHBaluM K oOyueHuiro  Guomoruw,
1je/leHaripaB/ieHHOe pa3BUTHe BHYTPeHHUX yOeXXJAeHW /JIUUYHOCTU Ha OCHOBe
K/TIOUeBbIX 1[eHHOCTeH M WMCTOPUUeCKUX TpaAWLIMA pa3BUTHS OMOJOTHUYeCcKOro
3HaHUs, TOTOBHOCTh U CMOCOOHOCTh OOyYaroIMXCcsi PYKOBO/CTBOBATLCSI B CBOeM
JleITe/TbHOCTU  LIeHHOCTHO-CMBIC/IOBBIMA ~ YCTAHOBKaMH, MPHUCYIIIUMH CHUCTEMeE
O6uonoryueckoro o0Opa3oBaHUs, Ha/JIWuKWe 3KOJIOTUUeCKOro IIPaBOCO3HAHMS,
CIIOCOOHOCTU CTaBUTH 11€JIM U CTPOUTD YKU3HEHHbIe TIIaHBbl.

JInuHOCTHBIE pe3y/bTaThl OCBOEHUS MpeaMeTa «buomorus» AOCTUTarOTCs B
eIMHCTBe Yy4yeOHOM ¥ BOCIMTATEHLHOU [IeATEeTbHOCTH B COOTBETCTBHHM C
TPaJULMOHHBIMHA POCCUMCKUMU COLIMOKYJIbTYPHBIMU, UCTOPUUYECKUMU U [yXOBHO-
HPABCTBEHHBIMU I1[€HHOCTSIMU, TIPUHATHIMH B 00Il[eCcTBe TpPaBWIaMHd W HOpPMaMu
TIOBEe/IEHWsT U CIIOCOOCTBYIOT TIpOIjeccaM CaMOIO3HAHMS, CaMOBOCIIMTAHUS U
CaMOpa3BUTHS, pPa3BUTUS BHYTPEHHEM TIO3WULUM JIMYHOCTH, MaTPUOTHU3MA,
YBa)KEHUSI K 3aKOHY U TPaBOIMOPS/KY, Ue/JOBEeKY TPy/la U CTapilemMy IMOKOJIEHUIO,
B3aMIMHOTO YBa)Ke€HHS, Oepe)KHOr0 OTHOIIEeHUs K KYJIbTYDHOMY Hac/leAuio u
TpaAuLMsM MHOTOHalMOHA/JLHOrO Hapozaa Poccuiickor Pepepanuv, nNpupoje U
OKpY>Karollen cpefie.

JInuHOCTHBIE pe3ynbTaThl OCBOEHHUS yueOHoro ripeaMera «buosorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00yUaroIuXcsi pyKOBOJCTBOBAThCS
chopMHUpOBaHHOM BHYTPeHHeM TMO3WLMel JIMUHOCTH, CHUCTEMOW I11eHHOCTHBIX
OpWeHTallui, TIO3UTHUBHBIX BHYTPEHHHX  yOeX/AeHH!, COOTBETCTBYIOIIUX
TPAIUL[MOHHBIM I1[€HHOCTSIM POCCHMCKOTO O0OII[eCcTBa, pacIIvpeHue >XU3HEHHOTO
OMbITa U OMbITA JIeITe/IbHOCTH B TpOLiecce peasun3aliid OCHOBHBIX HaripaBjeHUM
BOCIMTaTeIbHOU [1eATe/IbHOCTH, B TOM UMCJIe B UaCTH:

1) rpa)kaHCKOT0 BOCTIMTAHUSA:

c(OopMHUPOBAHHOCTb TPA’KJAHCKOM MO3ULIMK 00yYarolierocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UjleHa POCCUICKOT0 00I11eCcTBa;

OCO3HaHWE CBOUX KOHCTUTYL[MOHHBIX TIpaB M 00s13aHHOCTel, YyBa)KeHHe
3aKOHa Y TIpaBOIOPS/Ka;



FOTOBHOCTb K COBMECTHOM TBODYECKOM [eSTeJIbHOCTA TIPU CO3[jJaHur
yueOHBIX TPOEKTOB, pellleHWH yueOHBIX U TI03HABaTe/bHbIX 3a/iau, BBITIOJTHEHUN
O6roI0rNYeCcKUX IKCIIePUMEHTOB,;

CrIoCOOHOCTh ~ OTpejieNIiTh COOCTBEHHYIO TIO3WI[UI0 110 OTHOIIEHHIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OObSICHATD €€;

yMeHHe YUWTLIBaTh B CBOMX JEHCTBUSX HEOOXOAWMOCTh KOHCTPYKTHBHOI'O
B3aMIMO/IENCTBUS JIIO/IeH C pa3HbIMU yOeXIeHUsIMU, Ky/IbTYPHBIMH 1IEHHOCTSIMHA U
COLIMA/IbHBIM T0JIOYKEHHEM;

FOTOBHOCTb K COTPYJHWUYECTBY B TIpOLleCC€ COBMECTHOI'O BBIMIOJHEHUS
yueOHBIX, TIO3HABATe/NbHBIX W WCCAeI0OBaTeNbCKUX 3afiau, yBa)KUTeTHHOTO
OTHOIIIEHUSI K MHEHUIO OINIMOHEHTOB TP OOCY)X/AEeHHWH CIIOPHBIX BOIIPOCOB
OUOIOTMUeCKOTO CO/IePyKaHUS;

TOTOBHOCTh K T'yMaHWTApHOM Y BOJIOHTEPCKOM JeATe/IbHOCTY;

2) NaTpMOTHYECKOro BOCNIUTAHUSA:

chopMHPOBaHHOCTb POCCHUUCKOU rpakJjaHCKOH WJIeHTUYHOCTH,
MaTpuoTHU3Ma, YBa)KeHUsS K CBOEMY Hapoj/ly, UyBCTBa OTBETCTBEHHOCTH Tiepe[
PogvHOM, ropAoCTM 3a CBOM KpaW, CBOWO PoauHy, CBOM S$I3bIK M KYJIbTYpY,
TPOLLIJIOe Y HaCTosiliee MHOTOHALIMOHAILHOTO Hapoja Poccuy;

LIEHHOCTHOe OTHOLIEHWE K MPUPOJHOMY Hac/le[Ii0 Y MaMsITHUKaM MPUPO/BbI,
IOCTWKeHUsiM Poccum B HayKe, UCKYCCTBe, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CrIoCcOOHOCTh OILleHWBaTh BK/a[, POCCHUMCKUX YUEHBIX B CTaHOBJeHUe U
pa3BuTHe OUOMOrUM, TIOHUMaHUS 3HaueHHsi OMOJOrMM B TIO3HAHUM 3aKOHOB
TIPUPO/IbI, B )KU3HU Ue/IoBeKa U COBpeMEeHHOI0 0011[eCTBa;

ujeiiHasi yOeXXIEéHHOCTb, TOTOBHOCTh K C/Iy)KeHHI0 M 3aifuTe OTeuecTBa,
OTBETCTBEHHOCTH 3a ero Cyb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHe [yXOBHBIX LIEHHOCTEeW POCCUUCKOTO Hapo/a;

c(hOpMHUPOBaHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 NOBe/IeHUS;

CrIocOOHOCTh OlIeHHMBATh CUTYallMI0 W TIPUHMMATh OCO3HAHHBIE peIleHus,
OpHUEHTUPYSICh Ha MOPa/IbHO-HPAaBCTBEHHbIE HOPMbI U [IEHHOCTH;

0CO3HaHHe JIMYHOT'O BKJ/IaJja B TIOCTPOEHHE YCTOMUHUBOTO OyayIiiero;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM DOJIUTEJISIM, CO3[JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TIDUHATUS LIEHHOCTEM CEeMEeWHOM JKU3HU B COOTBETCTBUU C
TpaAguLMsAMU HaposioB Poccuy;

4) 3CcTeTU4YeCKOro BOCIIUTAHUSA:

JCTeTUYeCKOe OTHOIIIeHWe K MHPY, BK/IOUas 3CTeTUKY ObITa, HAyuyHOTO U
TeXHUYECKOTO TBOPUECTBA, CTIOPTa, TPYZa, 001[eCTBeHHBIX OTHOIIIEHH;

MOHMMaHKe SMOLIMOHAILHOTO BO3/IeliCTBUS )KUBOW TPUPO/bI U €8 1|eHHOCTY;

TFOTOBHOCTb K CaMOBBIDaXXEHWIO B pa3HbIX BUJAX WCKYCCTBa, CTpeMJieHHe
TMPOSIB/ISITh KaueCTBa TBOPUECKOU JIMYHOCTH;

5) ¢u3uyeckoro BocmUTaHUA, (POPMUPOBAHUSA KYJbTYPbl 3/10POBbSl U
IMOIMOHA/ILHOTO 0/1aromo/Tyuns:



NMOHUMaHWe W peanu3alus 370poBoro u 0Oe3omacHoro o6bpasza >KU3HU
(3mopoBoe  mMTaHWe, COOJIOJeHUMEe TUTMEHUUYeCKWX TpaBWI U HOPM,
cOanaHCUpPOBaHHbIA pEXUM 3aHSITUM W OTAbIXa, PperyJjspHas Qusnyeckas
aKTUBHOCTh), Oepe)KHOro, OTBETCTBEHHOIO U KOMITETEHTHOTO OTHOILIEHUS K
coOCTBEHHOMY (PM3UUYECKOMY U TICUXUYECKOMY 3/J0POBbIO;

NMOHUMaHWe L[eHHOCTH TIpaBWI MHAWBUYa/JIbHOTO U  KOJIJIEKTUBHOTO
6e30macHOTO MOBe/IeHNS] B CUTYALIMSX, YTPOXKAIOIUX 3/[0POBbIO U XKU3HU JTHO/IeH;

OCO3HaHUe TIOCTeJCTBUA U HETPUSITUS BPeJHBIX TNPUBbIYEK (yrOTpeb/ieHus
aJIKOroJisl, HAPKOTUKOB, KypeHusi);

6) TPyAOBOro BOCIIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HaHUe LIeHHOCTH MacTepCTBa, TPyAo/obue;

TOTOBHOCTb K AaKTUBHOH [leATe/TbHOCTH TEeXHOJIOTUUeCKOM U COLMA/IbHOU
HarpaB/eHHOCTH, CIIOCOOHOCTb WHULIMKMPOBATh, TMJIAHUPOBaTh U CAMOCTOSITE/IEHO
BBITIOJIHSATh TaKyl0 JesiTeIbHOCTD;

VMHTepeC K pa3nuuHbiM cdepam npodecCuoHanbHOU [lesTeTbHOCTH, yMeHue
coBepIlaTh OCO3HAHHBIA BBIOOD Oyayiedt Tipodeccd U peasv30BLIBAThH
coOCTBeHHBIE XKMU3HEHHbIe TI/IaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHHI0O M CaMOOOpa30BaHHWIO Ha
MPOTSDKEHUH BCeU »KU3HU;

7) 3K0/I0THYeCKOro BOCIIUTAHUSA:

9KO0JIOTUYEeCKH 1iesieco00pa3Hoe OTHOIleHWe K TIpUpo/ie KAk WMCTOUYHUKY
JKW3HU Ha 3emJie, OCHOBe eé Cyll|eCTBOBaHUS;

TOBBIIIIEHUE YPOBHSI 9KOJIOTWUYECKOW Ky/JbTypbl: TMpuoOpeTeHUe OIbITa
TJIAHUPOBAHUSI TIOCTYNKOB M OLeHKM MX BO3MOXKHBIX TIOC/eACTBUNA AJist
OKpY>Karolliel cpeibl;

OCO3HaHUe T00a/bHOr0 XapakTepa 3KOJIOTUYeCKUX IMpoOsieM W TyTed ux
pellieHus;

CMOCOOHOCTh  MCIIOJ/Ib30BaTh TMpuoOpeTaemMble TIpM W3yueHUW OuoJioruu
3HaHWUST U yMeHHWs1 TIpU pellleHWd TIpobsieM, CBs3aHHBIX C palOHa/bHBIM
TIPUPO/IOTIO/Ib30BaHUeM  (COO/IoZileHre  TIpaBW/  TIOBeJleHUsi B TIPUPO/IE,
HalpaB/IeHHbIX Ha COXpaHeHWe paBHOBECHUSI B S5KOCHCTeMaX, OXPaHy BU/OB,
9KOCHCTeM, brocdepsl);

aKTUBHOE HeMNpusiThe [eWCTBUM, NPUHOCSIIMX Bpel  OKpYyXKarolleu
TIPUPOJHON CpeZie, yMeHHe TMPOTrHO3UPOBATh HebarornpusiTHble SKOJI0THYecKue
MOC/IeZICTBUS MpeANPUHUMAaEMbIX 1eHCTBUI U MpeJ0TBpallaTh UX;

HajMuye pa3BUTOr0 3KOJ0TMYECKOr0 MBILLIEHHUs], SKOJIOTUYEeCKOW KY/IbTYPHI,
OTbITa JlesiTeTbHOCTU 9K0JIOTMYeCKOu HarpaB/eHHOCTH, yMeHust
PYKOBO/ICTBOBATbCSI MU B TI03HABATe/bHOM, KOMMYHUKAaTUBHOM U COLIMAJbHOM
MpaKTHKe, TOTOBHOCTH K YYaCTUIO B MPaKTUUECKOM /IesITe/IbHOCTH 9KOJIOTUUeCKOU
HarpaB/IeHHOCTY;

8) HeHHOCTH HAyUHOT0 NMO3HAHMA:



c(hOpMUPOBAHHOCTb MHPOBO33PEHHs], COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HayKW M OOIIeCTBEHHOM IMPaKTUK{, OCHOBAHHOTO Ha JMajiore
KyJbTYp, CIIOCOOCTBYIOLL[€T0 OCO3HAHHIO CBOET0 MeCTa B MOJIMKY/IbTYPHOM MUDE;

COBEpIIIeHCTBOBaHME SI3bIKOBOM U UMTaTeTbCKOW KYJbTYPbl KakK Cpe/CTBa
B3aUMO/IEUCTBUSI MeXY JFObMHU Y TI03HAHUSI MUPa;

MOHWMaHue creliduky OWONOTMM KakK HayKH, OCO3HaHUSI eé poJid B
(hopMHpOBaHUM pal[MOHALHOIO HAy4YHOTO MBbIILIEHUS, CO3/IaHUM 11eJIOCTHOTO
ripeficTaB/ieHUsT 00 OKpYy’Kaloll[eM MUpe KakK O eJUHCTBEe TPHUPO/bI, Ye/loBeKa U
o0ImecTBa, B TI03HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTeH U pelleHnd mpobiiem
COXpaHeHUs TPUPOJHOTO PaBHOBECHSI;

yOeXIEHHOCTh B 3HAUMMOCTH OHOJIOTUM [IJI1 COBPEeMeHHOU LMBW/IM3ALUM:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTUsS MeAULIMHBI, CO3/laHUE T1ePCIIeKTUBHBIX
OUOTEXHOJIOTUM, CIIOCOOHBIX  peliaTb pecypCHble  TIpo0/ieMbl  Pa3BUTHS
ye/ioBeYeCTBa, TIOMCKA IMyTel BbIXOZa U3 II00a/bHBIX 9KOJIOTUUECKUX MPpobeM U
obecrieueHrsi Tepexofla K  YCTOMUMBOMY  pa3BUTUIO,  pal[MOHATBLHOMY
WCIO/Ib30BaHUI0 TPUPOJHBIX pecypcoB W (OPMUPOBAaHWIO HOBBIX CTaHJApTOB
JKW3HY;

3aMHTEPeCOBAHHOCTb B TOAyYeHUH OWONOTUUECKUX 3HAaHUK B Le/saX
TOBBIIIIEHUsT  OOIleid  Ky/JAbTYphbl, €CTeCTBeHHO-HayyHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIJMOHA/ILHON TPaMOTHOCTH OOydJarommxcs, hopMupyeMoit
1IpU U3y4ueHUH OM0JIOTHY;

MOHMMaHKe CYLIHOCTU MEeTO/IOB MO3HaHUsl, UCMO/b3yeMbIX B €CTeCTBEHHBIX
HayKaX, CIIOCOOHOCTM WCII0/Ib30BaTh TOy4yaemble 3HaHUS JJi aHaau3a u
00BsICHEHUSI SIBJIEHUM OKDY)KaroIllero MuUpa M TMPOUCXOASIIUX B HEM H3MeHeHHH,
yMeHHe [efiaTh 0OOCHOBaHHbIE 3aK/IFOUEHUWs] Ha OCHOBe HayuHbIX (DakKTOB U
HMMEOIMXCS JaHHBIX C 11e/1bI0 MOTyUYeHUs J0CTOBEPHBIX BbIBO/IOB;

CIoCOOHOCTh CaMOCTOSITE/IbHO KCII0/Ib30BaTh OHO/IOTHYecKre 3HaHUS /IS
peliieHus Ipo0/ieM B peaibHbIX )KU3HEHHBIX CHUTYaLUsX;

OCO3HaHHEe LIEHHOCTU HAay4YHOM [esiTe/lbHOCTH, TOTOBHOCTb OCYILECTB/ISITh
MPOEKTHYIO U UCCe[0BaTeTbCKYHO AesiTe/IbHOCTh UHAUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HeNpephiBHOMY  00pa3oBaHUIO |
camMoobpa3oBaHUIO, K aKTUBHOMY TIOYYeHWIO HOBBIX 3HAaHWM 1o Ouosioruyd B
COOTBETCTBHH C YKU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeameTHbie pe3y/bTaThl OCBOeHUs yueOHoro npeamera «buomorusi»
BK/IIOUAIOT: 3HauMMble i1 (OPMHUPOBAHUSI MHPOBO33peHHs 00yuarouxcs
MeX/IUCLUTIIMHAPDHBIe (MeXKIIpeJMeTHbIe) oOllleHayuyHble TIOHATHS, OTpaKarollyie
L[eJIOCTHOCTb HAyUHOM KapTUHbI MHpa M CHelU(pUKYy MeTOJ0B II03HaHUs,
WCIIO/Ib3yEeMbIX B €CTeCTBEHHbIX HayKax (BelecTBO, SHEprus, siBJieHUe, TpoLecc,
CUCTeMa, HayuHbIM (paKT, MPUHLMII, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpus,
ucciejoBaHve,  HaOmofieHWe,  W3MepeHWe,  SKCIIepUMEHT U JApPYTHUXx),



yHUBepcarbHble yueOHble [JeicTBUsi (TI03HaBaTe/bHble, KOMMYHHWKATHUBHbIE,

PEry/siTUBHBIE), obecneurBarolLyie dbopMHUpoBaHue (yHKLMOHATBHOU
rPaMOTHOCTM W  COI[MATbHOM KOMIIeTeHIIMM OOy4YaroIuxcs, CIoCOOHOCTb
00yJarIUXCs WCI0JTb30BaTh OCBOEHHbIe MeX/IUCLUTIIMHAPHBbIE,

MHDOBO33pe€HUeCKHe 3HAaHWS W yHUBepCca/libHble yueOHbIe [IeWCTBUA B
M03HaBaTe/bHOW U COLMA/IbHOW MPaKTUKe.

MertanpeaMeTHble pe3yibTaThl OCBOEHHS TPOTPAMMBI CpPeJHEro 00IIero
oOpa30BaHus JO/DKHBI OTPaXKaTh:

OBnajeHue YHHBepCaTbHBIMH y4eO0HBIMH Nno3HaBaTe/IbHbIMH
NeHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE JeHCTBHS:

camMocTosiTelbHO  (OpPMy/MpOBaTb M aKTyaJM3upoBaTh  Ipobiemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

HCII0/Ib30BaTh TIPM OCBOEHMM 3HAHWM TPUEMBI JIOTUUECKOTO MBIIILIEHUS
(aHa/mM3a, CMHTE3a, CpaBHEHMs], KlacCUbUKari, 0060011eHMs ), paCKpbIBaTb CMBIC/I
OMOIOrMUeCKUX TOHATUM (BBIAEISATh WX XapaKTepHble MPU3HAKW, YCTaHAB/IUBATh
CBSI3U C PYTMMU TTOHSTUSIMU );

orpefie/iATh 1ieJid JesiTeTbHOCTH, 3ajJiaBasi MapamMeTpbl W KPUTEPUU UX
JIOCTH)KEHHsI, COOTHOCUTD pe3yJ/IbTaThl [iesiTeJIbHOCTHU C I0CTaB/IeHHbIMU 1Ie/ISIMU;

HCTIO/Tb30BaTh OMOJIOTUUeCKHe TMOHATUS /151 00bsiCHeHUsI (aKTOB U SIBJIEHUMN
>KWUBOW NIPUPO/bI;

CTPOUThL JIOTUUECKHe pacCyXaeHUsi (UHAYKTUBHbIe, [eJyKTUBHbIe, T[O
aHaJ/IOTUM), BBISIB/ISATb 3aKOHOMEPHOCTW U TPOTHMBOpEUHsi B pacCMaTpPUBaeMbIX
sIBJIeHUsIX, (DOPMYJ/IMPOBATh BLIBO/bI U 3aK/IFOUEHMUS;

MPUMEHSTh CXeMHO-MO/Ie/IbHbIe Cpe/CTBa TS Tripe/iCTaB/IeHUsI
CYII[eCTBEHHBIX CBsi3eli U OTHOIIIEHUH B M3yuyaeMbIX OMOIOTHYeCKUX OO0BeKTax, a
TaKXe  TPOTUBOPEUYMM  pa3HOr0  poJa,  BbIABJAEHHBIX B  Pa3/IMUHbIX
MH(OPMAaI[MOHHBIX UCTOYHHKAX;

pa3pabaThiBaTh TUIaH pelieHds MpobjemMbl C YUETOM aHaIM3a WMEIOL[UXCS
MaTepHaJbHbIX U HeEMaTepUa/ibHbIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B J1eSITe/TIbHOCTh, OLIEHUBATh COOTBETCTBUE Pe3yJ/IbTaTOB
LieJisiM, OLIEHUBAaTb PUCKU TTOC/IeICTBUMN [eATe/IbHOCTH;

KOODAWHUPOBaTh M  BBIMIOJIHATE PAab0OTy B  YCJIOBUSX  peasibHOTO,
BUPTYaIbHOTO0 1 KOMOMHUPOBAHHOT'O B3aMMO/IeNCTBYS;

pa3BHUBaTh KPEATUBHOE MBIIIJIEHHE TIPYU PEeIIeHUH KU3HEHHBIX ITPo0IeMm.

2) 6a3oBBIe HCC/Ie0BaTe/IbCKUE AelCTBUA:

BJIaJIeTh HaBBIKAMH yueOHO-MCC/Ie[JOBaTeTbCKOM 1 TTPOEKTHOM esITeTbHOCTH,
HaBBIKAMHM  paspellieHusi TpoOieM,  CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITeTbHOMY TIOMCKY METO/IOB pellleHHs] MPaKTUYeCKUX 3aJay, MpUMeHeHUI0
pa3/IMuHbIX METO/I0B MO3HAHUS;

WCII0/Ib30BaTh pa3/MyHble BU/bl [eSTebHOCTH [0 TIOJIyYeHHIO HOBOIO
3HaHUS, €ro HHTepIpeTalyy, MpeoOpa30BaHUI0 W TIPUMEHEHWI0 B yueOHBIX
CUTYaLUsIX, B TOM UKCJIe TIPU CO3/IaHUU YUeOHBIX U COI[MabHBIX TTPOEKTOB;



(bopMHpOBaTh HayUHbIN THUIT MbIIIJIEHUS, B/Ia/leTb HAYUHOM TePMUHOJIOTUEM,
K/TFOUEBBIMU TIOHSITUSIMU U METOZIAMU;

cTaBUTb UM (OpMy/IMpoBaTh COOCTBeHHbIe 3afauud B obOpa3oBaTenbHOMU
JlesITeTbHOCTH U JKU3HEHHBIX CUTYalUsIX;

BLISIB/ISITh TIPUUYMHHO-C/Ie[ICTBEHHbIE CBSI3M U aKTyaJu3upoBaTh 3ajauy,
BbIIBUTATh TUIOTe3y €€ pelleHusi, HaXOAUTb aprymMeHTbl [Jisl J0Ka3aTe/bCTBa
CBOMX yTBePXK/IeHUM, 3a/laBaTh MapaMeTphbl U KDUTEPUH PellleHus;

aHa/IM3UpOBaTh TOJyuYeHHble B XOJle pelLleHus 3aJaud pe3yJ/bTarThbl,
KPUTHUECKU OLIeHUBaTh UX [JOCTOBEPHOCTb, MPOTHO3MPOBATh M3MeHeHHe B HOBBIX
yCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAal[{sIM, OLIeHUBATh TIPUOOPeTEHHBIM OTTbIT;

OCYILLeCTB/ISATh 1leJieHarpaB/eHHbI TIOUCK TepeHoca CpPeiCTB U CrocoboB
JlerCcTBUS B NPOQeCCUOHANMBHYIO Cpefly;

yMeTb TepeHOCHTh 3HaHWsI B TI03HABaTe/bHYI0 U TIPAKTHUeCKy 0bsacTu
JKU3HeesiTe/IbHOCTH;

yMeTb UHTeTPHUPOBATh 3HaHHWS U3 Pa3HBIX TIPeMETHBIX 00/1acTel;

BLIIBUTATh HOBbIE WU, TIpejjlaraTh OPUTHMHAbHBIE TIOJXOAbl U DelleHwUs,
CTaBUTH MPOOIEMBI U 3a/IauH, JOMYCKAOIIIYe abTepHAaTUBHbBIE PellleHus.

3) pabora c uadopmanuei:

OPUEHTUPOBAThCS B Pa3/MUYHbIX UICTOYHUKAX UHPOpMaIUK (TeKCTe yueOHOTo
rnocobusi, Hay4yHO-TIOMY/ISIPHOM JUTepaTtype, OWO/JIOTUYECKUX CJIOBapsiX U
CTpaBOYHMKAX, KOMITbIOTEPHBIX 0a3ax [aHHBIX, B VIHTepHeTe), aHa/JIW3UPOBaTh
vH(bOpMaLMI0 pPa3/IMYHBIX BUJIOB U (OPM Tpe/icTaB/eHus, KpUTUUEeCKU OLleHUBAThb
eé JOCTOBePHOCTh U HEeIPOTHBOPEUNBOCTb;

¢bopMyMpoBaTh 3arpochl U MIPUMEHSTb Pa3vyHble METOJbl TIPU TIOUCKe U
otbope Ouosiornueckoii MHMOPMaIK, HeOOXOAMMOM [I/Is1 BBIMOTHEHUST YueOHBIX
3ajay;

nproOpeTaTh OIBIT HCI0/Ib30BaHUsA WHGMOPMAI[IOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTUiA, COBEPILEeHCTBOBAaTh Ky/JbTyPy aKTHBHOI'O MCIT0/Ib30BaHHs Pa3/TMUHbIX
TTOUCKOBBIX CHUCTEM;

CaMOCTOSITE/ILHO ~ BBIOMpaTh  ONTHManbHyl  (opMy  Tipe[CTaB/ieHUS
buonornueckor MHGopMaIu (Cxembl, TpadUKy, AUArpaMMbl, TaOIHIIbI, pUCYHKH
¥ Jipyroe);

WCTIOMb30BaTh HAY4HbIM SI3bIK B KauecTBe CpejCcTBa Ipu paboTe C
Ouosiornueckoit UMHQOpMaLMeil: TIPUMeHSITh XUMUUeckude, ¢GuU3NUecKre U
MaTeMaTHuecKrde 3HaKu U CUMBOJbI, (opmysibl, abOpeBUaTypy, HOMEHK/IATYypy,
WCTO/Ib30BaTh W TIpeoOpa3oBbiBaTh  3HAKOBO-CHMBOJIMUECKWE  Cpe/iCTBa
HarJIsigHOCTHY;

BjafieTb ~ HaBbIKAMUA  pacrio3HaBaHWS W 3alUThl  WHGOpPMAIUH,
vH(bOpMalMOHHOM 6e301aCHOCTU TMUHOCTH.

OB/lafieHHe YHHUBEPCA/IbHBIMA KOMMYHHKATHUBHBIMH JeHCTBHUSMM:

1) o0mieHue:



OCYILIeCTB/ISITh KOMMYHHKALIUY BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B /Iajiore WK JUCKYCCHH TI0 CYIeCTBY 00Cy>KJ1aeMOM TeMbl (YyMeHHe 3a/laBaThb
BOTIPOCHI, BBICKA3bIBaThb CY)KJEHHS OTHOCHUTEBHO BBHITIOJHEHHS TIpe/jiaraeMoin
3a[]aud, YUYUTBIBaTh WHTEPEChI U COTJIACOBAHHOCTH IMO3ULIAN APYTHUX yYaCTHHUKOB
[lajiora Win JUCKyCCHUK);

pacrio3HaBaTb HeBepOa/ibHble CpeACTBa OOIeHHs, TMOHUMAaTh 3HaueHHe
COLIMATbHBIX 3HAKOB, TPEATIOCHUIOK BO3HWKHOBEHHS KOH(MIMKTHBIX CHTYalWH,
yMeTb CMATYaTh KOH(M/IMKTHI ¥ BECTH TePeTrOBOPHI;

B/IafleTb pa3/MUHbIMH CIIOCOOaMM OOIIeHHsT U B3aUMO/IeHCTBHS, TTIOHUMATh
HaMepeHUs IPYTUX JI0field, MPOSIB/STh YBaKUTeTbHOe OTHOIIIeHHe K cobeceTHUKY
1 B KOPPEKTHOM (popMe (hopmMy/IMpOBaTh CBOU BO3Pa’KeHUS;

Pa3BEPHYTO U JIOTUUHO HW3/laraTb CBOIO TOUKY 3PEHHs C WCIIOIb30BaHUEM
SI3BIKOBBIX CPE/ICTB.

2) coBMecTHasl ieiTe/IbHOCTh:

MOHUMAaTb ¥ WCIIO/B30BaTh MPEUMYI[eCTBa KOMaHJHOW Y WHAWBU/Ya/TbHOM
pabOThI TIPU peltieHruH OHO0J/IOrMUecKoi mpob/ieMbl, 000CHOBBIBATh HEOOXOAMMOCTD
TIpUMeHeHHsI TPYTIOBbIX (POPM B3auMO/1eHiCTBUS TIPU pellieHrH yuebHOM 3aziau;

BLIOWpaTh TeMAaTUKy U MeTO/bl COBMECTHBIX [eHCTBUM C YUETOM OOL[UX
WHTEPeCOB U BO3MOKHOCTe Ka)KA0ro ujieHa KOJI/IeKTHBa;

MPUHUMAThb 1leJli  COBMECTHOW  [leATe/lbHOCTH, OpraHU30BbIBAaTH U
KOODJIMHUPOBATh JEWUCTBUS TI0 €€ NOCTHM)KeHWIO: COCTaB/SAThb TJlaH [JIeMCTBUM,
pacrpefiesiiTb poJidi C Y4YETOM MHEHUM Y4YaCTHUKOB, OOCY>KJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLIEHMBaTh KaueCcTBO CBOETO BK/IaZla U KaXKJOr0 y4YaCTHHKA KOMaHZbl B
001111l pe3y/ibTaT 10 pa3pab0TaHHBIM KPUTEPUSIM;

rpejjiaraTb HOBBbIE TIPOEKTBbI, OL[€EHHWBAaThb HWJEW C TIO3WI[Ud HOBH3HBI,
OPUTMHABHOCTH, MPAaKTUUYECKOW 3HAUMMOCTH;

OCYIIIeCTB/ISATh TIO3UTHBHOE CTpaTeruyeckoe TIIOBeJieHHME B  Pa3/MUHBIX
CHUTYAI[UX, TIPOSIBJISITE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

OB/1ajieHHe YHHUBEPCA/IbHBIMHU Pery/IATHBHBIMH JeHCTBUSIMU:

1) camoopranu3anus:

WCTI0/Ib30BaTh OHOJIOTHUECKHe 3HaHWS [ BBISBIAeHUs MpobseM U UX
pellieHus B )KU3HEHHBIX U yUeOHBIX CUTYaI[UsX;

BbIOMpaTh Ha OCHOBe OHOJIOTUUECKUX 3HAHWM I[eieBble W CMBIC/IOBBIE
YCTaHOBKU B CBOMX JIEUCTBUSAX U TOCTYIIKAaX 0 OTHOIIIEHUIO K >KUBOU TIPUPOJE,
CBOEMY 3/I0POBBIO M 3ZI0POBBI0 OKPY>KAIOIIINX;

CAaMOCTOSITeJTEHO OCYIIeCTBJISATh TT03HABATeNbHYIO MAesTebHOCTb, BBISB/ISATH
1po06jieMbl, CTaBUTh U (POPMY/IMPOBAThL COOCTBEHHBIE 33aJauv B 00pa30BaTe/IbHOM
JesiTeIbHOCTH U YKU3HEHHBIX CUTYal[UsX;

CAaMOCTOSITeJTLHO ~ COCTaB/ISATh TIUJIaH pellleHus TIpobsieMbl C  YUYéTOM
HMMEIOIUXCSI PeCypCcoB, COOCTBEHHBIX BO3MOYKHOCTeU U TIpe/IIIOUTeHNH;

JlaBaTh OLIEHKY HOBBIM CUTYalL[UsIM;

pacLIMpsSTh paMKX yueOHOro rpeiMeTa Ha OCHOBe JIMUHBIX TIPe/IIOUTeHuH;



JlenaTb 0CO3HaHHBIM BbBIOOP, apryMeHTHPOBAThb ero, OpaTh OTBETCTBEHHOCTh
3a pelleHue;

OlleHUBaTh MPUOOPETEHHBIN OTIbIT;

criocobcTBOBaTh  (POPMHPOBAHUIO W TIPOSIBJIEHHWIO IITUPOKOW SPYAMINKA B
pasHbIX 00J/IaCTSX 3HAHWM, TOCTOSIHHO TIOBBIIaTh CBOM 00pa3oBaTe/bHBIM U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OL[€EHKY HOBBIM CUTYallUsiM, BHOCUTb KOPPDEKTUBBI B [IeSITE€/IbHOCT,
OLIeHMBaTh COOTBETCTBHE Pe3YJIbTATOB LIEJISIM;

B/IaZileTh  HaBbIKaMM  TI03HaBaTe/JibHON  pedieKCMM  Kak  OCO3HaHUs
COBEpIIAeMbIX [JeUCTBUA W MBICJIUTENBHBIX MPOLIECCOB, WX pe3y/JbTaTOB U
OCHOBaHWM, WCIOIb30BaTh MPUEMBbI pedIeKCHH MJisi OL[eHKH CUTYaIuH, BbIOOpa
BEPHOI0 pPelLleHuUS;

yMeTh OLleHWBaTb PUCKUM W CBOEBPEMEHHO MpPHWHUMATh pelleHus M0 UX
CHW)XeHUIO;

MPUHUMAaTb MOTUBbI W apryMeHThl [JIPYyIrUMX TIpW aHaju3e pe3yJ/bTaTOB
JlesiTeTbHOCTY;

3) npuHsTHE Cels U APYyrux:

MIPUHUMATh Cebsi, IOHMMasi CBOM HeIOCTaTKH U JJOCTOMHCTBA;

MPUHUMaTb MOTUBBI W apryMeHThl [PYyTMX [IpU aHaju3e pe3yJbTaTOB
JlesiTeTbHOCTH;

TIpU3HaBaTh CBOE TMPABO U MPaBO APYTHX Ha OLIMOKY;

pa3BHBaTh CIIOCOOHOCTH TOHKUMATh MUP C TIO3ULIUU APYTOro YyesioBekKa.

INPEAMETHBIE PE3YJ/IbTATHI

[TpemMeTHBIe pe3ysbTaThl OocBoeHusi TporpamMMbl COO mo OuonoruM Ha
6a30BOM ypOBHEe BK/IFOUAIOT crieliduueckue A yaeOHOTo npeamera «brosiorvs»
HayuHble 3HAHUs, YMEeHUs U CTIOCOOBI AeMCTBUM TI0 OCBOEHUIO, WHTEPIIPETAN U
rpeoOpa30BaHUIO0 3HAHUWH, BUBI [IeSTETBHOCTH TI0 TIOYUYeHUI0 HOBOTO 3HAHUS U
TIPUMEHEeHNI0 3HAaHWM B pa3/IMUHbIX y4eOHBIX CHUTyalldsX, a TakKe B peasibHbIX
JKU3HEHHBIX CHUTYyallUsX, CBSA3aHHBIX C Ouosnorveil. B mporpamme rpeiMeTHbIe
pe3y/ibTaThl TIPe/[CTaB/IeHbI 110 TOZaM 00yueHwUs.

[TpenmeTHBIe pe3ynbTaThl OCBOeHUs yueOHoro rpeameta «buosorus» e 10
K/1acce JIOJDKHBI OTPaXkaTh:

c(opMHUPOBAHHOCTb 3HAaHUN O MeCTe W POU OMOJIOTHUH B CHCTeMe Hay4HOTO
3HaHUSI eCTeCTBeHHbIX Hayk, B (DODMUPOBAaHUM COBPEMEHHOUN eCTeCTBeHHO-
HayuyHOW KapTUHbI MUPA M HAyYHOI'O MMPOBO33peHMs, O BK/a/le POCCUMCKUX U
3apy0Oe)KHbIX YUEHBIX-OMO/JIOTOB B  pa3BUTHe OWOOTHH, (QYHKI[MOHATbHOU
IPaMOTHOCTH uUesioBeKa JI/isl pellleHUsl )KU3HeHHBIX 3a/ay;

yMeHUe pacKpbiBaTh CO/lep>KaHue OHOIOrMuecKWx TePMUHOB U TIOHSITUM:
)KW3Hb, KJ€TKa, OpraHu3M, MeTabosu3M (oOMeH BelllecTB | IIpeBpailleHue
9HEepPruM), roMeocTa3 (CaMOperysiiys), YpPOBHeBasi OpPraHM3aliysl >KUBBIX CHCTEM,



CaMOBOCIPOM3Be/ieHHe (PerpoyKLKs), HacaeICTBEHHOCTb, U3MEHUMBOCTh, POCT U
pasBUTHE;

yMeHUe u3iaraTb Ouosiornueckrde Teopuu (K/1eTOuHas, XpOMOCOMHasi,
MyTallMOHHasl, LleHTpa/bHas JOrMa MOJIeKyJ/sipHON Ouosoruu), 3akoHsl (I
Mengensi, T. Moprana, H. 1. BaBunoBa) u yuenust (0 mieHTpax MHOToobpasus u
MPOUCXOXK/EeHUs Ky/IbTypHbIX pacteHuii H. V. BaBunosa), onpefenste rpaHULibI
HX TIPUMEHUMOCTH K YKUBBIM CUCTEMaM;

yMeHHe Bja/IeTh MeTOZaMU HayuHOTro TI03HaHus B OGuosiorun: HabmoeHye 1
OIMKCaHWe >XKUBBIX CHCTeM, MPOLIeCCOB M SBJEHWM, OpraHv3alysi U TpOoBeJieHHue
OUO0/IOTUUeCKOTO  SKCIIePUMEHTa,  BbIIBIKEHWe  TUIOTe3bl,  BbIsIBJIeHHE
3aBUCUMOCTH MeXy HCC/IelyeMbIMU BeJMUMHaMH, OObSICHeHUE T10/TyueHHbIX
pe3y/bTaToB, MCI0J/Ib30BAHHBIX HAYUYHBIX TOHATUM, TEOPUW U 3aKOHOB, YMEHHe
JleniaTb BbIBO/ZIbI HA OCHOBaHWU ITOJTyYEHHBIX Pe3yJ/bTaToB;

yMeHHe BbIJIe/ISITh CYLeCTBEHHbIE MPU3HAKU BUPYCOB, KJIE€TOK MPOKApPUOT U
9YKapHOT, OJHOK/JIETOUHBIX M MHOTOK/IETOUHBIX OpPraHU3MOB, OCOOEHHOCTH
TpoIL[eccoB: oOMeHa BeIecTB U TIpeBpallleHus] YHepruu B KieTke, (JOTOCHHTe3a,
TJIACTUYECKOTO W JHepreTMueckoro obmeHa, XeMOCHHTe3a, MHKTO3a, Melo3a,
OIUIOJOTBOPEHUS], Pa3sMHOXEHHs, WHAWBUAYAJbHOIO DPa3BUTHUS OpraHM3Ma
(oHTOr€EHE3);

yMeHUe TPUMEHSITh TI0/yueHHble 3HaHUS fJig O0O0bsCHeHHs OHO0J/IOTHYeCKUX
MPOLIECCOB Y SIBJIEHWUU, [JI1 TPUHSATUSI MPAKTUUYECKUX PEIleHWU B MOBCEAHEBHOMU
JKU3HA C 1iesibl0  oOecrieueHusi 6e30MacHOCTA CBOETO 3/I0POBbsi U 30POBbSI
OKPY>KaIOILMX JTo/ield, COOJI0jeHNs HOpM IPaMOTHOTO TIOBeJieHUsT B OKpY Karoliei
TIPUPO/IHOM Cpefie, TIOHMMaHWe HeOoOXOAWMOCTHU WCII0/Ib30BaHHUsl AOCTHXKeHUMN
COBpEMEHHOU buonoruu 17} OUoTexXHO/MIOTUM  Jyis  paljMOHAIbHOTO
MPUPOJ0NO/Ib30BaHMUS;

yMEeHUe pellaTb 3JIeMeHTapHble TeHeTUYeCcKWe 3a/laud Ha MOHO- U
OuruOpuHOe CKpelllvBaHUe, ClielJIeHHOe HacjeloBaHHWe, COCTaB/SATh CXeMbI
MOHOTHOPHU/IHOTO CKpeIVBaHUs [jisl TIpe/iCKa3aHusl Hac/iefloBaHUsI TIPU3HAKOB Y
OpPraHU3MOB;

yMeHHe BBITMOMHATL JjabopaTopHble W TpaKTU4Yeckue paboThl, COO/HOAATH
TripaBu/Ia rpu pabote ¢ yueOHbIM U 1TabopaTOPHBIM 000PYZOBaHUEM;

yMeHWe KDUTHUYEeCKA OL|eHHMBaTb W WHTEPNpPeTUPOBATh UH(MOPMAL[UIO
OMO0/IOTUUeCKOTO  COZiepXKaHWsl, BKJIFOUAIOL[YH) TICeB/OHAyuHble 3HAaHUS U3
pa3MUUHBIX UCTOYHUKOB (Cpe/icTBa MacCOBOW MH(pOpMaLMy, HayYHO-TOMY /IspHbIe
MaTepuasbl), STUUECKHe acCreKTbl COBPEMEHHBbIX WCCIe/JoBaHul B OuoJoruu,
Me/WLHe, OOTeXHOJIOTUH;

yMeHHe cCoO3/laBaTb COOCTBeHHble THMCbMEHHbIe U YCTHbIe COOOIIeHUs,
0000111as 610/TIOrMUecKy0 MHGOPMAIIUI0 M3 HECKOIBKUX HCTOUYHHUKOB, I'PaMOTHO
WCTI0/Tb30BaTh TIOHSATUMHBIN arrapat OHoJIoTHH.

[TpenMeTHBIe pe3y/lbTaThl OCBOEHUs yueOHoro rpeamera «buosorus» e 11
K/1acce 10/DKHBI OTPaXkaTh:



c(OpMUPOBAHHOCTb 3HAHWUW O MeCTe U POU OMOJIOTHUU B CHCTeMe Hay4HOI'o
3HAaHUSI eCTeCTBEHHbIX HaykK, B (DOPMUPOBAHMM COBPEMEHHON €eCTeCTBEHHO-
HayuyHOM KapTWHbI MHPA M HAYYHOIO MHPOBO33DEHMS, O BK/a/le POCCUMCKHX U
3apyOeXXHBIX YU€HBIX-OMO/IOTOB B  pa3BUTHE OWOOTUM, (GYHKI[MOHATBHOM
I'PaMOTHOCTH UejioBeKa JI/isl pellieHHsl )KU3HEeHHBIX 3a/]au;

yMeHHe pacKpbIBaTh CO/lep>KaHWe OWOIOTMUeCKWX TEePMUHOB M TIOHSITUM:
BU/I, TIOITYJISILUSL, TeHO(OH/, SBOJIFOIUS, ABMKYIIME CUIbI ((PaKTOPBI) IBOJIOLNY,
MIpPUCITIOCO0/IeHHOCTh OpPraHW3MOB, BHA000pa3oBaHHe, 3KOJOTHUYecKHe (aKTOphI,
9KOCHCTEMA, TIPOJYLIEHTbI, KOHCYMEHTBbI, peAyLeHTbl, I1Ield [UTaHW,
9K0JIOTAYeCKasi TupaMu/ia, broreorieHo3, brocdepa;

yMeHWe W3/araTh OWOJOruYeckre TeopuM (SBOMIOIMOHHAs Teopus Y.
IlapBuHa, CHHTeTHYeCKasi TeOpWsl SBO/IOIMM), 3aKOHbI U 3aKOHOMEpPHOCTHU
(3apogpimieBoro cxoxactBa K. M. bspa, uepejjoBaHMsI TI'/laBHBIX HallpaB/ieHUN WU
nyteir 3Bomoruu A. H. CeBepijoBa, yueHust o 6uocepe B. M. BepHagckoro),
OTpe/ie/IsiTh TPAHULIbl X TIPUMEHUMOCTH K >KUBBIM CUCTEMaM;

yMeHUe B/Ia/leTh MeTO/laMUi HayYHOTO TI03HaHUs B OMO0JIOTHHU: HaOMoieHe 1
OTMCaHWe >KUBBIX CHCTeM, TIPOIIeCCOB W sIBJIEHWM, OpraHW3al[yisi W TIpOBejleHue
OUOMOTUUeCKOTO  JKCIIePUMEHTa,  BBbIIB)KEHHWE  TUIOTe3bl,  BbIsB/IEHHUE
3aBUCHMOCTH MeXKAY UCC/IelyeMbIMU Be/JMUMHAMU, OOBsICHEHWe T10/TyYeHHbIX
pe3y/IbTaTOB, MCIO/Ib30BaHHBIX HAyUHBbIX TIOHSATHMN, TEOpHUN U 3aKOHOB, yMeHUe
JlenaTh BBIBO/IbI HA OCHOBAHWH TI0JTyUeHHBIX pPe3y/bTaToB,;

yMeHUe BbIJIeISITh CYIleCTBeHHble TIPU3HAKU CTPOeHUs OHO0/IOTHYecKuX
00BEeKTOB: BHW/OB, TMOMYJALMNA, TPOAYLIEHTOB, KOHCYMEHTOB, peJyLIeHTOB,
OUOreol|eHO30B U  9KOCHCTeM, OCOOeHHOCTM TIpOLIeCCOB: Hac/eACTBEeHHOMN
M3MEeHUYMBOCTH, eCTeCTBeHHOTo oTbopa, BHj000pa30oBaHus, TIPUCTIOCOOIEHHOCTH
OpPraHM3MOB, [IeHCTBUSI SKOJOTMUeCKUX (DaKTOPOB Ha OpraHM3Mbl, Ie€peHoca
BEI[eCTB UM TI0OTOKA JHEPTMM B JKOCHCTEMAax, aHTPOIIOT€HHBIX W3MEHEHWH B
9KOCHCTEMax CBOeM MeCTHOCTH, KPYroBOpPOTa BEIeCTB U OHOreoXMMHUeCKHX
I[UKJIOB B Orocdepe;

yMeHHe MPUMEHSITh T0/ydYeHHble 3HaHUS i 00bsCHeHUs OHOJIOTHUeCKUX
TIPOLIECCOB U SIBJIEHWH, /IJIs1 TIPUHSTHS TIPAaKTUUECKHX peIlleHri B IMOBCeHEBHOU
JKU3HA C Tie/ibl0  oOecrieueHUs1 6e301aCHOCTA CBOETO 37I0POBbSi M 37I0POBbSI
OKPY>KaIOIIUX JTI0/iel, COO/TI0JeHrsT HOPM I'PaMOTHOT'O TIOBEJIeHUSI B OKpY Karoliei
TIPUPOJIHOM cpefie, TIOHMMaHHWe HeOoOXOAWMOCTH WCII0/Ib30BaHUs AOCTHKEHUM
COBpeMeHHOW OMO/IOTUH /IS pal[MOHAILHOTO TTPHUPOZ0II0/Ib30BaHNS;

yMeHMe pelllaTh 37ieMeHTapHble OHOo/IoTUYeCKre 3a/lau, COCTABJIATH CXEMBI
repeHoCa BellleCTB U SHePIUH B 3KOCHCTeMax (Lienu MATaHus);

yMeHHe BBITIOMHATh jab0opaTopHble W TIpaKTHUeckKWe paboThi, CcobOrOAaTh
TpaBH/Ia Ipy paboTe ¢ yueOHBIM U JTabopaTOPHLIM 000PYJ0BaHHEM;

yMeHWe KPUTUUYeCKHd OlleHWBaTh W HWHTEPIPeTHUPOBaTh HH(MOPMALHIO
OUOMOTUUeCKOTO CO/Iep)KaHWs, BK/IIOUAIOIYH0 TICeBJOHAay4YHble 3HaHUS U3
Pa3/IMUHBIX UCTOYHUKOB (Cpe/icTBa MacCOBOW WH(GOpPMalMK, HayYHO-TIOMY IsIpHbIe



MaTepuasnbl),  paccMaTpuBaTb  TJioOanbHbIe  JKOJOTMUecKhe  Mpobsembl
COBpeMeHHOCTH, (POPMHUPOBATh MO OTHOLIEHUIO K HUM COOCTBEHHYIO TTO3ULIUIO;

yMeHUe cO3/laBaTb COOCTBEHHble THMCbMEHHble U YCTHble COO0OIeHUs,
00006111asi 6ro/ornueckyr0 MHGOPMAI[UI0 U3 HEeCKOJIBKUX WCTOYHWKOB, TPAMOTHO
WCTI0/Ih30BaTh TIOHSATUHMHBIN armapat 61o/Iorun.



TEMATHUYECKOE IVNTAHUPOBAHHWE

10 K/TIACC
Ne Tema ypoka Konunuectso yacoB [Jara DneKkTpoHHble UucpoBble obpasoBaTesibHbIe
n/n n3yyeHus pecypchbl
Bcero KOHTpO/bHbIE lMpakTnyeckue
paboTbl paboThl
1 ] [[Buonorus B cucteme Hayk]] 1 BBeAuTe 3HayeHue || BBeauTe 3HaueHue BBeauTe |[[Bnbnmoteka LLOK
nary https://m.eds00.ru/863e6122

] https://m.edso0.ru/863e632a]]
2 ([[MeToabl NO3HAHWS XMBOIA 1 BBeAUTE 3Ha4eHne 0.5 BBegute |[[Bubnnoteka LLIOK

npupogbl. MNMpakTnyeckas nary https://m.eds00.ru/863e6122]]

pa6oTa Ne 1

«/cnonb3oBaHune

pasIMyHbLIX MeToA0B npu

N3yyeHnm 61oNornyeckmx
| ||o6bekToB»]]
3 |[[Buonorunyeckune cucTemsi, 1  ||BBEANTE 3HA4eHVe || BBEANTE 3HadeHve | BBeauTe  |[[Bnbnmoteka LIOK

Npouecchl U Nx nsyyeHune]] hary https://m.eds00.ru/863e6564]]
4 | [[Xmmmqecmﬁ COCTaB 1 BBeAMTe 3HaYeHne || BBeauTe 3HaueHue BBeauTe [[5|/|6n|/|0Te|(a LIOK

KneTkn. Boga n aaty https://m.edso00.ru/863e674e]]
| |MrHepanbHble conu]
5 |[[Benkn. CocTaB 1 cTpoeHue 1 BBeAMTe 3HaYeHue || BBeauTe 3HadeHune BBeauTe [[5|/|6n|/|o1-e|(a LOK

6enkos|] aary https://m.edso00.ru/863e6b72]]
6 | [[PepmeHTbl — 1 BBeAuNTe 3HadeHue 0.5 BeeanTe |[[Bnbnumoteka LLOK

6uonorunyeckne nary https://m.eds00.ru/863e6b72]]

KaTasmsaTopsbl.

NabopartopHasn pa6oTa Ne 1
«/13yyeHne kaTannTnyecko
aKTMBHOCTU (pepMeHTOoB (Ha



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

-

il

npunmMmepe amunniasbl i1

| |kaTanasbi)»]]

[[YrneBogpbl. Jinnnabi]] BBeANTe 3HaYeHue || BBeauTe 3HadeHue BBeauTe [[5|/|6n|/|oTe|(a LIOK

aaty https://m.eds00.ru/863e6870]]
[[HyknenHoBbIe KUCMOThI. BBEANTE 3HAueHVe | BBeANTe 3HaueHve | BeeanTe |[[BubnmoTeka LLOK
ATO]] Aaty https://m.edso00.ru/863e6d5c]]
[[McTopusa n metoapl BBeAuTe 3HayeHue || BBeauTe 3HaueHue Beeaute |[[Bnbnmoteka LLOK
n3yyeHus KneTkn. KnetoyHas pary https://m.edso00.ru/863e6e88]]
Teopws]]
[[KneTka kak uenocTtHas BBeAuTe 3HayeHue || BBeauUTe 3HayeHne sBeeaute |[[]]
Xusasi cuctemal] pary
[[CTpoeHve BBEAUTE 3HAYEHNe 0.5 BeeguTe |[[Bnbnumoteka LLJOK
3YyKapUOTNYECKOM KIETKMN. nary https://m.edso0.ru/863e6ff0
NabopaTtopHas pabota Ne 2 https://m.edso00.ru/863e716c]]|
«3yyeHne CTPOEeHNA KIeToK
pacTeHWUi, XXUBOTHbIX,
rpnéoB 1 6akTepuin nog,
MWKPOCKOIMOM Ha roToBbIX
MUKponpenaparax n nx
onucaHne»||
[[O6|v|eH BeLwecTs un BBeAMTe 3HaYeHue || BBeauTe 3HaueHune BBeauTe [[5|/|611|/|0Te|<a LIOK
MeTab0sM3M]] haty https://m.eds00.ru/863e766¢]]
[[®oTOCKMHTES. XemocnHTEs]] BBEANTE 3HaueHVe | BBeANTe 3HaueHve | BeeanTe  |[[BubnmoTeka LLOK

aary https://m.edso00.ru/863e7c98]]|
[[QHepreTnyeckunin oomeH]] BBeAMTe 3HayeHue || BBeauTe 3HaueHue BeeanTe |[[Bnbnmoteka LLOK

pary https://m.edsoo.ru/863e7aae]]
[[PKN3HEHHbIN UMK KNeTKK. BBEAUTE 3HaYeHne 0.5 BBegute |[[Bubnunoteka LJOK
JeneHve knetkn. MnTos. nary https://m.edso00.ru/863e7dc4]]|

NabopaTtopHas pabota Ne 3



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

«Hab6nogeHme mutosa B
KneTkax KOHUMKa KopeLluka
NyKa Ha rOTOBbIX
MuKponpenapaTtax»]]

[[BrocuHTes 6eska. Peakuus BBEANTE 3HaueHVe | BBeANTE 3HaueHve | BeeanTe |[[BubnmoTeka LLOK
MaTpUYHOro CUHTEe3a]] aary https://m.edso00.ru/863e796e]]
[[TpaHcnsiumss — 6uocnHTEe3 1 BBeAuTe 3HayeHne || BeeguTe |[[BnbsmoTeka LIOK
6enkal] fary https://m.edso00.ru/863e796¢]]
[[HekneTouHble chopmbl BBeAuTe 3HayeHue || BBeauTe 3HaueHue Beeante |[[Bnbnmoteka LLOK
XU3HU — BUPYCHI |] fary https://m.edso00.ru/863e7540]]
[[cpopMH pasMHOXeHUs BBeJUTE 3HayeHue || BBeguTe 3HavyeHne BBEOMTE [[BI/I6J1V|OTeKa LIOK
opraHn3mos]| fary https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e]]

[[l\/le|‘/'|o3]] BBeJUTE 3HayeHue || BBeguTe 3HayeHne BBEOMTE [[5|/|6n|/|0TeKa LIOK

fary https://m.edso0.ru/863e7f4a]]
[[O6pa3oBaHue 1 pa3sutne BBeAuTE 3Ha4YeHne 0.5 BBeaute |[[Bubnnorteka LLIOK
NOJIOBbIX K/TETOK. hary https://m.edso00.ru/863e81b6]]
OnnopoTteopeHue.
NabopaTtopHas paboTa Ne 4
«l3yyeHne cTpoeHus
NMOMOBbIX K/IETOK HA rOTOBbIX
MUKponpenaparax»|]
[[MHamBMAayanbHoOe pa3BuTme BBeguTe 3HayeHue || BBeanTe 3HavyeHue BBeanTe |[[Bnbnmoteka LLOK
opraHu3mos]| aary https://m.edso00.ru/863e8436]]
[[TeHeTuka — Hayka o BBeAMTe 3HayeHue || BBeauTe 3HaueHue BeeanTe |[[Bnbnmoteka LLOK
HacnenCTBEHHOCTU U nary https://m.edso00.ru/863e86f2]]
n3mMeH4mBocCTH]]
[[3akoHOMepHOCTH BBeAuTe 3HayeHue || BBeauTe 3HaueHue Beeante |[[Bnbnmoteka LLOK
HacnefoBaHMA NPU3HaKOB. nary https://m.edso00.ru/863e8878]]



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

MoHornépuaHoe
ckpeLmBaHue]]

[[AnrmépuaHoe
cKpelymBaHve. 3aKoH
He3aB1CUMOro
Hac/iejoBaHNA NPU3HaKoB]]

BBEOUTE 3HA4YEHNE

BBEAUNTE 3HA4YEHNEe

BBeauTe
naty

[[Bubnuoteka LLOK

https://m.edsoo.ru/863e89a4]]

[[CuenneHHoe
HacriejoBaHue Npu3HaKkoB.
NabopaTtopHas pabota Ne 5
«/13yyeHne pesynbLTatos
MOHOrMOpPUAHOIO U
ANrMbpuaHOTo CKpeLLmBaHuA
Y 4PO30(hnsIbl HA TOTOBbIX
MUKponpenapartax»]]

BBEOUTE 3HA4YEHNE

0.5

BBEANTE
Aaty

[[Bubnmnoteka LIOK
https://m.edso00.ru/863e8c60]]|

[[FeHeTuka nona.
HacneposaHve npu3Hakos,
CLLeMN/IEHHbIX C NMOI0M]]

BBEAUTE 3HA4YeHne

BBEOUTE 3HA4YeHne

BBEANTE
Aaty

[[Bubnnoteka LIOK
https://m.edso00.ru/863e8c60]]

[[N3meHunBOCTb.
HeHacnepncteeHHas
N3MEHUNBOCTb.
NlabopaTtopHas pabota Ne 6.
3yueHue
MOoANMKaLNOHHOW
N3MEHYMBOCTU, MOCTPOEHME
BaprauMoHHOro psga u
BapunayMoHHOW KprBOI»]]

BBEOUTE 3HA4YEHNE

0.5

BBEANTE
fary

[[Bubnmnoteka LIOK

https://m.edsoo.ru/863e8efe]]

[[HacnencTBeHHas
N3MEHUNBOCTb.
NabopaTtopHas pabota Ne 7.
«AHanIM3 MyTaunin y
Ap030hnsIbl HA TOTOBbIX
MUKponpenapaTax»]]

BBeAUTE 3HayeHune

0.5

BBEANTE
nary

[[Bubnmnoteka LIOK
https://m.edsoo.ru/863e8efe]]

[[FeHeTuKa yenoseka ]|

BBEAUTE 3HAYEHNE

BBEAUNTE 3HA4YEHNE

BBeguTe

[[Bubnuoteka LLOK

https://m.edso00.ru/863e8d78]]



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

nary

YACOB MO NMPOIrPAMME

31 ([[Pe3epBHbIit ypOK. 1 BBeAUTE 3HauyeHue || BBeguTe 3HauyeHne Beeaute |[[]]

O606LeHMe no Teme aary

«HacnencTBeHHOCTb U

N3MEHUNBOCTb
| |lopraHnamoB»]]
32 [[CeneKu,vm Kak Hayka u 1 BBeUTE 3Ha4YeHue || BBegMTe 3HayeHne BBEMTE [[5|/|6n|/|0TeKa LIOK

npouecc |] nary https://m.edso00.ru/863e9214]]
? [[MeTO,EI,bI N AOCTKEHUS 1 BBeJUTEe 3HayeHue || BBeguTe 3HavyeHue BBEgMTE [[5l/l6r||/|0TeKa LOK

cenekunmn pacteHnn n hary https://m.edso00.ru/863e9214]]
| |PKMBOTHbIX]]
34 ([[BnoTexHonorns Kaxk 1 1 BBeAuTe 3HayeHne || BeeguTe |[[BnbsmoTeka LIOK

oTpacnb nponssoacTea || hary https://m.edso00.ru/863e9336]]
ﬂ,_OGaBVITb CTPOKY
OBWEE KOJIMYECTBO 34 2 4



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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Tema ypoka KonnyecTtso Yacos Jata ONEeKTPOHHbIE LMIIPOBbIE
n3yyeHusi|| obpasoBaTesibHbIe pecypchbl
Bcer || KoHTponbHbIe || MpakTnyeckne
o] paboTbl paboTbl
[[@BOnOLMA N MeTOAbl €€ n3yyeHus]] 1 BBEAUTE BBEAMTE BBeguTe ([[Bubnuoteka LLOK
3HaueHue 3HaueHue Aaaty  ||https://m.edsoo.ru/863ea
20e]]
[[McTopus passutns npeactaBneHnii 06 aponounn]] 1 BBEAMTE BBEAUTE BBeauTe ([[Bubnuoteka LLOK
3HaueHne 3HaveHue aary |https://m.edsoo.ru/863e9
570]]
[[MukpoasontoLms]] 1 BBEAMTE BBeguTe || BBeauTe |[[Bnonunorteka LIOK
3HayeHue 3Ha4eHne aaty  |https://m.edsoo.ru/863e9c
le]]
[[Monynsaums kak anemeHTapHas egmHuLa suga un 1 BBEAMTE 05 BBeauTe ([[Bubnuoteka LLOK
aBonwoumun. NlabopatopHas pabota Ne 1 «CpaBHeHMe 3Ha4eHue aaty | https://m.edsoo.ru/863e9
| |[BMA0B N0 MOP0/1I0rMYECKOMY KpUTEpUio»]] 9c6]]
[[ABmxyLine cunbl (3neMeHTapHble hakTopbl) 1 BBEAUTE BBegute || BBeauTe |[[BnbmoTeka LIOK
asonounn]] 3HaueHue 3HaueHve Aaty  ||https://m.edso0.ru/863e9
da4]]
[[EcTecTBeHHbI 0T6OpP 1 ero hopmbl]] 1 BBEAMTE BBEAMTE BBeauTe |[[Bubnmorteka LLOK
3HaueHue 3HaueHne Aaty  ||https://m.edso0.ru/863e9
edo]]
[[Pe3ynbTarbl 3BONHOUUN: MPUCNOCOBNEHHOCTb 1 BBEAMUTE 05 BBeauTe |[[Bubnnoteka LLOK
opraHM3moB 1 BngoobpasoBaHue. JlabopartopHasa paboTa 3HayeHve Aaty  ||https://m.edsoo.ru/863e9f
Ne 2 «OnucaHne NpuUcnocob6/1eHHOCTY OpraHm3mMa u eé del]]
OTHOCUTEJIbHOIO Xapakrepa|]
[[HanpaBneHnus n nytn makpoasonounm]] 1 BBEAMTE BBeguTe || BBeauTe |[[Bnbnunorteka LIOK
3HayeHue 3Ha4eHne faty | https://m.edsoo.ru/863e9c
le]]
[[HeobpaTmmocTb aBonoumm]] 1 BBEAUTE BBEAUTE seeauTe ([[]]

“l



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

Tema ypoka KonnyecTtso Yacos Jata ONEeKTPOHHbIE LM(IPOBbIe
n3yyeHusi|| obpasoBaTesibHbIe pecypchbl
Bcer || KoHTponbHbIe || MpakTnyeckne
o] paboTbl paboTbl
3HayeHue 3HayeHue party
[[cTopusa xu3Hn Ha 3emne n meTopl eé n3yyeHus)] 1 BBEANTE BeeguTe | BBeAuTe ||[[]]
3HayeHue 3HauyeHue party
[[TMNoTe3bl NPOUCXOXAEHNS XN3HN Ha 3emne]] 1 BBEAUTE BBEAUTE BBeguTe ([[Bubnuoteka LLOK
3HaueHue 3HaueHne Aaaty  ||https://m.edsoo.ru/863ea
5ab]]
[[PasBuTme XM3HM Ha 3emne no apam 1 nepuogam]] 1 BBEAUTE BBEAUTE BBeauTe ([[Bubnuoteka LLOK
3HayeHue 3Ha4eHne faty | https://m.edsoo.ru/863ea
6bel]]
[[OCcHOBHbIE aTanbl 3BOMOLMM PACTUTENIBHOIO U 1 BBEUTE 0.5 BBeauTe |[[Bubnmnorteka LIOK
XMBOTHOro mupa. Mpaktnyeckasi pabota Ne 1 «/3yueHne 3Ha4yeHue faty | https://m.edsoo.ru/863ea
MCKOMaeMbIX OCTATKOB PacTEHMUI M XXMBOTHbIX B 8bcl]
KONNEKUMAX»]]
[[CoBpemeHHas cuctema opraHmyeckoro mmpal] 1 BBEAUTE BBEAUTE BBeguTe ([[Bubnuoteka LLOK
3HaveHve 3HaueHne Aaty  ||https://m.edsoo.ru/863ea
48e]]
[[@BOntOLMA YenoBeka (aHTpornoreHes)]] 1 BBEAUTE BBEAMTE BBeauTe ([[Bubnuoteka LLOK
3HaueHue 3HaueHne Aaaty  ||https://m.edsoo.ru/863eac
2¢]]
[[ABvxkywme cunbl (hakTopbl) aHTponoreHesal] 1 BBEAUTE BBEAUTE BBeauTe |[[Bubnnoteka LLOK
3HaueHue 3HaueHne Aaaty  ||https://m.edsoo.ru/863ea
d44]]
[[OcHOBHbIE CTaAMM 3BOMOLMN YenoBeka]] 1 BBEAUTE Beegute | BBeAuTE ([[]]
3HayeHue 3HauyeHue party
[[UenoBeueckue pacbl U NPUPOLHbIE afanTaLmm 1 BBEUTE BBegute || BBeauTe |[[BnbimoTeka LIOK

| |uenoBeka]]

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Tema ypoka KonnyecTtso Yacos Jata ONEeKTPOHHbIE LM(IPOBbIe
n3yyeHusi|| obpasoBaTesibHbIe pecypchbl
Bcer || KoHTponbHbIe || MpakTnyeckne
o] paboTbl paboTbl
3HaueHue 3HaueHue aaty  |lea2]]
[[Pe3epBHbIit ypok. O606LIeHV e NO Teme 1 1 BeeauTe || BBeaguTe |([]]
«BO3HMKHOBEHME 1 pa3BUTUE XN3HU Ha 3emie»]] 3HaueHne nary
[[@konorua kak Hayka]] 1 BBEAUTE BBEAUTE BeeauTe ([[]]
3HayeHue 3HauyeHue party
[[Cpenpbl 06uTaHNS 1 akonornyeckne goaktTopbl]] 1 BBEMUTE BBegute || BBeauTe |[[BubimoTeka LIOK
3HayeHue 3HaveHne faty | https://m.edsoo.ru/863eaf
ec]]
[[ABroTuyeckune haktopsl. JlabopaTopHas pabota Ne 3. 1 BBEUTE 05 BBeauTe |[[Bubnnoteka LLOK
«Mopdhonornyeckme oCoO6eHHOCTN pacTeEHU N3 pasHbIX 3HaveHne Aaty  ||https://m.edso0.ru/863eb
MecCT obuTaHusa». JlTabopaTopHas pabota Ne 4. «BnvsHue 10e]]
CBeTa Ha poCT U pa3BuUTHE YePeHKOB Koseyca»]]
[[BuoTnueckue daktopbl]] 1 BBEAUTE BBEAUTE BBeguTe ([[Bubnuoteka LLOK
3HaueHue 3HaveHue aaty  ||https://m.edsoo.ru/863eb
348]]
[[3konornuyeckune xapakTepucTuKu NONyNALMUN. 1 BBEANTE 0.5 seeauTe |[[]]
MpakTnyeckas padéota Ne 2 «MoACYET NIOTHOCTU 3Ha4eHue fary
nonynsAunin pasHbiX BUAOB PacTEHNN»]]
[[CoobuiecTBa opraHn3amoB — 61oLEHO3]] 1 BBEAUTE BBEAUTE BBeauTe ([[Bubnuoteka LLOK
3HaueHue 3HaveHue Aaaty  ||https://m.edsoo.ru/863eb
464
[[@konornyeckne cuctemsl (akocmctTemsl)]] 1 BBEAUTE BBEAUTE BBeauTe ([[Bubnuoteka LLOK
3HayeHue 3Ha4eHne aary |https://m.edsoo.ru/863eb
46a]]
[[OcHOBHbIE NokasaTenn aKOCUCTEMbI. DKOSIOTMYecKne 1 BBEUTE BBegute || BBeauTe |[[BnbmoTeka LIOK

_|nmpamugel. CeoiicTea akocucTem. Cykueccus]]

https://m.eds00.ru/863eb



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

n/ Tema ypoka KonnyecTtso Yacos Jata ONEeKTPOHHbIE LM(IPOBbIe
n n3yyeHusi|| obpasoBaTesibHbIe pecypchbl
Bcer || KoHTponbHbIe || MpakTnyeckne
o] paboTbl paboTbl
| 3HayeHue 3HayeHue farty |5fa]]
28][[[MpupoaHble akocucTeMbI]] 1 BBEANTE BeeguTe | BBeAuTe ||[[]]
3HayeHue 3HauyeHue party
29] [[AHTpONOreHHble aKocucTeMbI]] 1 BBEAUTE BBEANTE seegute ([]]
3HayeHue 3HauyeHue party
30|[[Buocthepa — rnobasnbHas skocuctema 3emu]] 1 BBEMUTE BBegute || BBeauTe |[[BubimoTeka LIOK
3HayeHue 3HaveHne aaty |https://m.edsoo.ru/863eb
] b5e]]
31|[[[3akoHOMepHOCTU cyLecTBOBaHNS 6uocdepsl]] 1 BBEUTE BBegute || BBeauTe |[[BnbmoTeka LIOK
3HaueHue 3HaueHne Aaty  ||https://m.edso0.ru/863eb
|| d16]]
32|[[HenoBeuecTBO B 6roctepe 3emnu]] 1 BBEAMTE Beeaute || BBeauTe |([[]]
3HayeHune 3HayeHune narty
33|[[[CocyLiecTBOBaHVE NPUPOABI 1 YenoBeYECTBA]] 1 BBEAMTE BBEAUTE BBeauTe |[[Bubnnoteka LLOK
3HaueHue 3HaueHne Aaty  ||https://m.edsoo0.ru/863eb
| ale]]
34|[[Pe3epBHbIii ypok. O606LLeHNE TeMbl «Co06LLECTBA U 1 1 Beeante | BeeauTe |[[]]
3KOJI0rMyecKue cUcTembl»]] 3HaueHve naty
EGaBMTb CTPOKY
OBLEE KOMMYECTBO YACOB MO NMPOIrPAMME 34 2 2.5
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