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INIOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke Mporpammbl 1Mo OMOJOTMU TEOPEeTUUYECKYI0 OCHOBY [IIs
orpe/ie/ieHHs TOAXOJ0B K (POPMHUPOBAHUIO COZep)KaHUsl y4yeOHOro mpejgmeta
«buonorus» cocraBuIM: KOHUenTyaibHble TosiokeHus PI'OC COO o
B3aMMOOOYC/IOB/IEHHOCTH Lieflel, CO/lep)KaHWsl, pe3y/bTaToB O00y4YeHUs U
TpeOOBaHUI K YPOBHIO TOATOTOBKH BBITYCKHUKOB, TOJIOKeHUSI 00 0OImx
Le/X U NPUHLUIIAX, XapaKTepu3YIOLIUX COBpPeMEHHOe COCTOSSHUEe CHUCTeMbl
cpenHero obujero obpa3oBaHusi B Poccuiickoii ®epeparyu, a TaKxke
TI0JI0XKeHUsI O crielfuduke 610/0ruK, eé 3HaUeHUU B MIO3HAHUU YKUBOW TIPUPOZbBI
U obecrieyeHWH CyIeCTBOBaHUs —uesioBeueckoro obiectBa. CoriacHo
Ha3BaHHBIM TMOJIOXKEHUSIM, Orpejie/ieHbl OCHOBHbIe (DYHKIMW MNPOrpamMMbl TI0
Ouosioruu u eé CprKTyg)a.

[lporpamma 10 OuosiorMM [aéT TIpeACTaBieHWe O Iienisix, 00 oOieit
cTpateruu OOydYeHUsi, BOCIUTAHUS W DPa3BUTUs OOYUarOIIMXCS CpeACTBaMU
yueOHOro mpeameTa «buosorusi», orpegenser o0si3aTelbHOE TIpeAMETHOE
coZlep)kaHue, ero CTpPyKTypy, pacripefiejileHMe [0 pasjejaM W TeMaM,
peKOMeH/IyeMyl0 TI0C/Ie/IoBaTe/IbHOCTh HM3yueHWs yueOHOro marepuana C
YYETOM  MEXIIpeJMETHbIX W  BHYTPUIIPEAMETHBIX  CBSi3el,  JIOTHUKU
oOpa3oBaTesIbHOTO TIPOLiecca, BO3pacTHBIX 0COOEHHOCTel 00yUaroIuxcs.

B mporpaMMe TI0 OWONOTMM TaK)Ke YUUTHIBAIOTCS TpeOOBaHUs K
[JIAHUPYEMbIM JIMYHOCTHBIM, MeTaripeMeTHbIM U TpeJMEeTHbIM pe3yJ/bTaTaM
oOyueHuss B (ODMUDOBaHMM OCHOBHBIX BH/IOB yueOHO-I03HaBaTeTbHOMN
JesaTeTbHOCTH/yUeOHbIX ZIeCTBUI 00yuarouxcsi 10 OCBOEHUIO COJlepKaHUS
brosiornueckoro o6pa3oBaHusl.

B mnporpamme mo 6uosornu (10-11 kmaccel, 0a30BBIM  YPOBEHb)
peann30BaH TPUHLIMIT TPeeMCTBEHHOCTU B U3yueHWM Ouosioruu, Gnarogaps
yeMy B HeM TMpPOCMAaTpuUBaeTCs HaINpaB/Je€HHOCTb Ha pas3BUTHE 3HAHWUM,
CBSI3aHHBIX C (POPMUDOBAaHHWEM ECTECTBEHHO-HAYUHOTO MHUPOBO33pPEHUS,
LIEHHOCTHBIX ~ OpWeHTalMid  JIMYHOCTH,  SKOJIOTUUECKOrO0  MBbILIIeHHUS,
TIpeJCTaB/ieHnid O 370pPOBOM o0Opase >XM3HM U OepeXXHbIM OTHOIIeHWeM K
OKpyXaroljerd mnpuposHou cpefe. Ilostomy Hapsgy C  HU3ydeHHEM
00111e0M0IOTUYeCKUX TeOpui, a TakKe 3HAHHUN O CTPOEHUU >KUBBIX CHCTEM
pa3HOro paHra Y CYL[HOCTM OCHOBHBIX MPOTEKAoLWX B HUX IIPOLIECCOB B
rporpamMMe 1o OHOJIOTUM Y/le/IeHO BHHMaHHWe HCIOIb30BAHUIO TOJTYUeHHbIX
3HaHWU B MOBCeJHEBHOW JKU3HU [I/IS1 pelleHrs IPUKJIaJiHbIX 3a/ja4, B TOM YMCIIe:
NMpodWIaKTUKA  HACAeJCTBEeHHbIX  3abosieBaHUM ~ ue/ioBeKa,  MeJUKO-
reHeTUYeCKoro KOHCYJ/IbTUPOBaHUS, 000CHOBaHUs 9KOJIOTUYeCKU
1jesieco00pa3HOro TOBeZieHHsI B OKpYJKatollleld TPUPOJHOW cpefie, aHa/n3a
BJIMSIHUS XO35IMCTBEHHOM JiesiTe/IbHOCTUA YesloBeKa Ha COCTOSIHME TIPUPOJHBIX U
WCKYCCTBEHHBIX  9KOCHCTeM. YCWJeHHWe BHUMaHMSI K  [PUKIaJHOU
HarpaB/IeHHOCTH yebHOrO  TIpegMeTa  «bBHOMOTHS»  TIPOJMKTOBAHO
HE00X0IMMOCTEI0 0becrieueHUs YCIOBUM [I7Isl pellieHus] OHON U3 aKTyabHbIX
3aZlau LIKOJILHOTO OWOMoTHYeckoro oOpa3oBaHUsl, KOTOpasi TIpeAroJiaraer
¢dopmupoBaHre y 00yJaroluxcsi ClIOCOOHOCTU aflaliTUPOBAThCs K U3MeHeHHUsIM
JVHAMUYHO pa3BMBAlOLL[eroCcsi COBpeMEeHHOI0 MUpa.

Buosiorusi Ha ypoBHe cpe/iHero o01jero oOpa3oBaHUs 3aHHUMaeT BaXKHOE
mecto. OHa obecrieuriBaeT (hOpMHpOBaHKE y O0YUAIOLUXCs TIPe/[CTaB/IeHUM O
Hay4yHOU KapThHe MDA, pacliupsieT U 0000I1IaeT 3HaHUS O >)KUBOU MPUpPOJe, eé
OT/IMYMUTEJIbHBIX NPU3HAaKaX — YPOBHEBOW OpPraHMW3allid M 3BOMIOLMH, CO3JaéT
yCJIOBUA  [Isl:  TIO3HAHWSI 3aKOHOB JKWBOW TPUPOJBL,  (POPMUPOBaHUS



(YHKIMOHA/TbHOM TPAaMOTHOCTH, HABLIKOB 3/I0pOBOTO W 0Oe3omacHoro obpasa
JKW3HU, 3KOJIOTUYECKOTO MBIIIIEHUs, [IEHHOCTHOTO OTHOILIEHWS K >KUBOU
TIPUPO/IE U UEJIOBEKY.

Bosbilioe  3HaueHWe  OWONOTHMS  UMeeT TakKXKe i1 PelleHus
BOCITUTATE/IbHBIX W PA3BUBAIOIIMX 3aJau cpegHero o6ijero o6pa3oBaHus,
colManu3aluu obyuvaronmxcs. V3yueHwe Ouosoruu 00ecrieurBaeT YCIOBUS
s (GOpPMUDOBAHUSI ~ WHTE/UIEKTYalbHBIX,  KOMMYHHUKAI[MOHHBIX U
WH(QOPMAIIMOHHBIX ~ HABLIKOB, 3CTETMYECKOH  KY/JIbTYpbl, CIIOCOOCTBYeT
UHTerpanyy OUOJIOTMUYeCKUX 3HAHUM C TIPeZCTaB/IEHUSIMU U3 IPYTUX YUeOHBIX
NpeZIMETOB, B UYaCTHOCTH, QW3WKH, XUMUM U reorpaduu. Ha3BaHHbBIE
TIOJIOXKEHUSI O TpeJHa3HaueHUW yueOHOro mpeamera «BUOJIOTHs» COCTaBU/IH
OCHOBY [I/I1 OTpe/IeJIeHUs] TOAXO/I0B K OTOOPY W CTPYKTYPHUDOBAHUIO €ro
Co/iep>KaHus, MPe/ICTaB/IeHHOT0 B MPOrpamMMe 110 OHO0JIoTUH.

Ot60p cofepxkanus yueGHOro npejmeTa «Bronorus» Ha 6a30BOM ypOBHe
OCYIIIeCTB/IEH C TO3UIMK KyJIbTYPOCOOOPA3HOrO MOJX0/la, B COOTBETCTBUU C
KOTOPBIM O0YYaroIuecs: [JO/DKHbI OCBOWUThH 3HAHUS UM YMEHUs, 3HaUMMbIe JIJIs
(opMupoBaHusi O00IIel Ky/JbTYPbI, OIpEee/SIoNUe afeKBaTHOe TIOBe/IeHUe
yesIOBeKa B OKPY»Karolleli MpUpOoJHOM cpe/ie, BOCTpeOOBaHHbIE B TIOBCEIHEBHOM
JKW3HU M TIPaKTHUECKOH JestenbHOCTH. Ocoboe MecTo B 3TON CUCTeMe 3HaHWH
3aHMMAKOT  3JIEMEHTHI ~ COZIeP)KAHUS, KOTOpble C/Iy>KaT OCHOBOW I/
(OpMUDOBaHUSI TIPEJCTAaBJIEHUM O COBPEMEHHOW eCTeCTBEHHO-HayUYHOU
KapTUHe MHpa WM IIeHHOCTHBIX OpPHUEHTAlWsX JIMYHOCTH, CIOCOOCTBYIOIIMX
ryMaHHU3aliy OUOJIOTMUeCKOTro 00pa3oBaHusl.

CTpyKTypypOBaHue COZiep)KaHus yuebHOro marepuana B Mporpamme o
61OMOrMKM  OCYLeCTB/IEHO C YUYETOM TPHOPUTETHOrO 3HAUYeHHs 3HaHuH 00
OT/INUMTE/TBHBIX 0COOEHHOCTSX >KUBOU TIPUPO/IbI, O €€ YPOBHEBOUM OpraHU3al[iu
U SBOJIIOLMU. B COOTBETCTBMM C 3TUM B CTPYKType yueOHOro TIpeameTa
«BHosIoTHs» BbIZIeNIEHBI CJIEIYIOIIUE CO/lepKaTe/lbHbIe JTUHUK: «BUOIOTHST Kak
Hayka. MeTo/ibl HAyuHOTO TMO3HaHUsI», «KeTka Kak Ouoornyeckasi CUCTeMa»,
«Opranu3m Kak Ouosiornyeckast cucrema», «CucremMa u MHOroobpasue
OpPraHMYeCcKOr0 MHpa», «OBOJIOLUS >KUBOW MPUPOABLI», «DKOCUCTEMBI WU
TIPUCYIIi€ UM 3aKOHOMEPHOCTI».

Lless usyueHust yueOHOro mpeamera «buosorus» Ha 6a30BOM ypOBHE —
OBJaJieHe OOyuaroIUMHCA 3HAHUSIMM O  CTPYKTYPHO-(QYHKIMOHATHHOM
OpraHM3al[UM >KUBBIX CUCTEM pa3HOTO paHra W TPUOOpeTeHHe yMeHU
WCIIOJIb30BATh 3T 3HAHUS /i1 TPAMOTHBIX AEWCTBUN B OTHOILEHUU OOBEKTOB
YKVBOU TPUPOABI U PEIIeHUs PA3/IUUHBIX KU3HEHHBIX TTPOOIeM.

IocTixeHWe T1eIM U3yueHWss ydeOHOro mpeamera «Buomorusi» Ha
6a30BOM ypoBHe 00eCIieurBaeTCsl PeIlieHueM CJIeIyIOIIUX 3a/iay:

OCBOEHHe O0YYaroIMMHUCS CUCTEMBI 3HAHUM O OUOJIOTMUECKUX TEOPUSX,
YUeHHUsIX, 3aKOHAaX, 3aKOHOMEDHOCTSIX, TUIIOTe3aX, TMpaBU/IaxX, CIyXKaIIX
OCHOBOU [i711 (HOPMUPOBAHUS TIPE/ICTaB/IEHUI O eCTeCTBEHHO-HayUHOH KapTHHe
MHpa, O MeETOZAX HAyuyHOTro TI03HaHWs, CTPOEHWH, MHOroobpasuud W
0COOEHHOCTSIX >KUBBIX CHCTEM Pa3HOrO YPOBHSI OPraHM3al[uM, BBIZAAIOIIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCC/IE/IOBAHUSX B OUOJIOTHY;

(opMUpOBaHUE Y 00yUarOIUXCsl TI03HABATE/IbHBIX, UHTE/UIEKTYaIbHbIX U
TBOPYECKMX CMOCOGHOCTEW B MPOLIECCe aHa/IM3a JaHHBIX O MyTAX PasBUTHS B
OMO/IOTUM HAYUHBIX B3IVISZIOB, U/IEH M MOAXOA0B K U3YUEHHIO >KUBBIX CUCTEM
Pa3HOrO YPOBHS OpraHuU3aluy;

CTaHOBJ/IeHWe Y OO0ydYaromuxcs oO0ijell KyabTypbl, (QYHKI[MOHATbHOM
rPaMOTHOCTH, pPa3BUTHE YMeHUH OOBSICHATH U  OLeHUBaTh  SIBJIEHUS



OKDY’KaloI[ero Mupa >KABOW TIPUPOJbI HAa OCHOBaHWUW 3HAHUM U OIbITA,
TI0J/TyYeHHBIX TIPU U3yUeHUU OMOJIOTHH;

cdopmMupoBaHre y OOyuaroluXcs yMeHWW W/ITFOCTPUPOBATh 3HAaueHHe
OUoMOrMUeCKUX 3HAHWW B TPAKTHUECKOW JleATeTbHOCTH Ue0oBeKa, Pa3BUTUU
COBpPEMEHHBIX MeUI[MHCKUX TEXHOJIOTHH M arpoOMOTEeXHOIOTHA;

BOCTIMTaHUE YOEXXAEHHOCTA B BO3MOKHOCTH TTO3HAHHUS Ye/I0BEKOM >KMBOU
MIPUPO/IbI, HEOOXOAMMOCTH OepeXXHOro OTHOIIEHUS K HeM, coO/ojeHus
TUUECKHUX HOPM TP MPOBeIeHNH OMOIOrUUYeCKUX UCC/IeJOBaHUM;

OCO3HaHHe IIEHHOCTH OWOJIOTHYEeCKMX 3HAHWUUN [/l TOBBIIMIEHUS YPOBHS
5KOJIOTUUECKOU KY/bTYPbl, A/1s1 (GOPMUPOBaHUsI HAYUYHOTO MUPOBO33pEeHMUS;

TpyMeHeHre TTPUOOpPeTEHHBIX 3HAaHWN M YMEHU B TOBCEIHEBHOMN >XKM3HU
JIIS1 OL[@HKU TIOC/TIeICTBUM CBOEM JesITe/TbHOCTH MO OTHOIIEHUIO K OKPY Karolleun
cpefie, COOCTBEHHOMY 3/I0pOBbIO, O0O0OCHOBaHHWE U  COOJIIOJieHHEe Mep
NpoUIaKTHKY 3a00/1eBaHUH.

B cucteme cpegHero oOijero o6pa3oBaHusi «buosorusi», n3ydaemasi Ha
6a30BOM YpOBHe, SIBJISIETCS 00si3aTelbHBIM yUeOHbIM TPeMETOM, BXOZSAIIUM B
cocTaB TIpeiMeTHOU 06/1acTh «ECcTecTBeHHO-HayUHbIe TIPeZIMEThI».

s w3ydenuss Ouosiornd Ha 06a30BOM YpoBHe cpefiHero 0O0IIero
obpa3oBanust oTBogUTCS 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hefiesi0), B
11 knacce — 34 yaca (1 yac B HeJje/t0).



COJEPXAHUE OBYUEHUSA
10 K/TACC

Tema 1. buosiorusa Kak Hayka.

Buonorust kak Hayka. CBsi3b OMOJIOTUH C 001eCTBEHHBIMH, TEXHUUECKUMU
W JPYTMMM eCTeCTBEeHHbIMM HayKamu, (uiocodureid, 3TUKOM, ICTETUKOU U
npaBoM. Ponb OuWonoruu B (pOPMHUPOBAHHWY COBPEMEHHOW HayuHOM KapTHHBI
mupa. CucreMa OHO/IOTUUeCKUX HaYK.

MeToapl TIO3HAHUS JKMBOW TIpUpO/bLI  (HabsroZieHWe, JKCTIEPUMEHT,
OMuCaHve, WU3MepeHue, KaacCU(UKalus, MOZe/JHpOBaHUe, CTaTUCTHUYeCKast
00paboTKa /JaHHBIX).

JleMoHCTpanum:

[Toptpetsr: Y. HapsuH, I'. Mengens, H. K. Konbuos, /XK. YorcoH u O.
Kpuk.

TabsuIel U cxeMbl: «MeTo/bl TTI03HAHUS KUBOU TIPUPO/THI».

JlabopaTopHble 1 MpaKTUYeCKHe padoThI:

ITpakTrueckass pabota Ne 1. «Vcronmb3oBaHWe pa3/IMUHBIX METOJIOB TPH
M3y4eHUH OMOIOTHUYeCKUX 00BEKTOBY.

Tema 2. ’)KuBble cCTeMbI U UX OpraHu3aLys.

JKuBble cuctembl (OHMOCHCTEMBI) KakK TIpeJMET HW3y4YeHUs OHMOJIOTHH.
OTnuuMe >XUBBIX CUCTEM OT HEOPTraHUUeCKOU MPUPO/BI.

CpoiictBa OuocucteM U wuX pa3HooOpa3ve. YDOBHU OpraHW3auu
ObuocucTeM: MOJIEKY/ISIPDHBIM, K/I€TOUHBIM, TKaHEBBbIM, OpraHW3MeHHBIH,
MOMNY/ISLMOHHO-BU/JOBOM, KOCHUCTEMHBIU (broreorieHOTHUECKHH),
6uocdepHbIit.

JleMoHCTpanuu:

Tabmurer u  cxembl: «OCHOBHBIE TIpU3HAaKWA JKU3HHW», «YDPOBHHU
OpraHu3aluy KUBOW MPUPObI».

Ob6opynoBanue: Moziens Mosekysisl [JJTHK.

Tema 3. XuMHUeCKUH COCTaB M CTPOEHHE K/I1eTKH.

XVWMHUUECKHUW COCTaB KIETKU. XMMHUUECKHe 3JIEMEHThI: MaKpP03J/IeMeHThI,
MHUKpPO3/ieMeHThl. BoZla ¥ MUHepa/ibHbIe BelleCTBa.

@YyHKMKA BOAbI W MUHeEpajbHbIX BellecTB B KieTke. [loazepkaHue
oCcMOTHYecKoro banaHca.

Benku. CocTaB u cTpoeHue 6e1KoB. AMUHOKUCIOTBI — MOHOMEpHI Oe/TKOB.
He3amMeHrMble M 3aMeHHWMble AMHUHOKMUC/IOTBI. AMMWHOKWUC/IOTHBIM COCTaB.
YPpOBHU CTPYKTYpbI 6€/TKOBOM MOJIEKY/IbI (TIepBUUHAs, BTOPUUHAs], TPETUUHAs U
yeTBepTHYHAsE CTPYKTypa). XUMHUeckHe cCBoicTBa OeskoB. buosoruueckuve
byHKLMY OenKoB.

®depmeHThl — OuosorMUeckre KaTaau3aTopbl. CTpoeHue ¢epMeHTa:
aKTUBHBIM 11eHTp, cyOcTtpatHasi crmeruduuHocTh. KodepmeHThl. BuTaMHHBIL
OTnuuusi hepMeHTOB OT HEOPraHWYeCKUX KaTaru3aTOPOB.

YrneBoapl: MOHOcaxapufpbl (TJIFOKO3a, pubo3a U /1e30Kcuprb03a),
Jvcaxapupl (caxapo3a, JaKTo3a) W ToJvcaxapuzbl (Kpaxmas, IJIMKOTeH,
Lie/ITr0J103a). brosiornueckre GyHKUIUM YreBOZOB.

Jluriuger:  Tpurnuuepupl, Gdochomunuael, crepoufbl. ['MapodUIbHO-
rugpodoOHble cBoiicTBa. buosornyeckue (yHKIMM unmigoB. CpaBHEHHE
yT7IeBO/IOB, O€/TKOB U JTUTHM/IOB KaK UCTOUHHUKOB SHEPTHH.



Hykneunosele kucnotel: JHK u PHK. Hyxkneotwasl — MOHOMepEI
HYK/IEMHOBBIX KUCI0T. CtpoeHve u ¢yHkuuu [IHK. CTtpoeHune u (QyHKUMU
PHK. Buasi PHK. AT®: cTtpoeHue u pyHKLIUMN.

Lutonoruss — Hayka O Kietke. KierouHas Teopussi — IIpuMep
B3aUMO/ZIEUCTBUSL MZeU U (PAaKTOB B HAyUHOM TMO3HaHUU. MeTo[bl U3ydeHHUs
KJIeTKU.

Knetka Kkak 1iesiocTHasi >kuBasi cucteMa. OOIue TPU3HAKU KIIETOK:
3aMKHyTasi Hapy>kHasi MeMOpaHa, Mosiekysibl JIHK Kak reHeTHueckuii ammapar,
cucTemMa cuHTe3a berka.

Tumbl KIETOK: 3yKapuoThyeckKass W TIpokapuoTuueckas. OcobeHHOCTH
CTpPOEeHUsI TIPOKapUOTUUeCKOU KeTKU. KieTouHast cteHka 6akrepuii. CTpoeHue
5YKapUOTUYECKOM KieTKHM. OCHOBHbIE OT/IMUMS PaCTUTETbHOM, >XUBOTHOW W
rprOHOM KJIETKU.

IToBepXHOCTHBIE CTPYKTYPbI K/IETOK — K/leTOYHasi CTeHKa, IVIMKOKAaJIMKC,
ux ¢yHkuud. [lnasmathueckas MemOpaHa, e€ CBOWCTBA U (PYHKLUH.
[{uToria3ma u eé opraHouzbl. OmHOMeMOpaHHBIe OopraHoubl KieTku: IIIC,
arimapat ['onbaxu, Jm3ocomel. [loslyaBTOHOMHBIE  OpPraHOUAbI  KIIETKU:
MUTOXOHZPUH, TIacTU/BL. [IponcxoKaeHrne MUTOXOHJAPUM M TiacTuf. Bugpl
ractusl. HememOpaHHbIe OpraHOW/bI KJIeTKU: PUOOCOMBI, KJIeTOUHBIA IIeHTp,
LIEHTPUOJ/IN, PeCHUYKH, XI'YTUKUA. DYHKIIUU OPraHOM/ 0B KJIeTKU. BK/IroueHus.

Slnpo — perynsiTopHbIi LeHTp KieTKd. CTpoeHue sifipa: siiepHasi 000/10UKa,
KapuoruiasMa, XpOMaTuH, s/IpbILIKO. XpOMOCOMBI.

TpaHcropT BeleCcTB B KJIeTKe.

JleMoHCTpanuu:

[TopTpetsi: A. JleBenryk, P. I'yk, T. IlIBanH, M. IlnergeH, P. Bupxos,
K. YotcoH, ®. Kpuk, M. Yunkuuc, P. ®pankiul, K. M. bap.

Huarpammebl:  «PacripefieeHue XWUMHUECKMX 3/1EMEHTOB B HEXXUBOU
rpupoge», «PacripesiesieHrie XUMUYECKHX 3JIEMEHTOB B JKUBOM TIPUPOJE».

Tabmuupl u cxeMsbl: «Ilepruoguueckast Tabauila XUMUYECKUX /IEMEHTOBY,
«CTpoeHre MOJIEKYy/bl BOAbI», «buocuHres Genka», «CTpoeHHe MOEKYIbl
benka», «Ctpoenue depmeHTa», «HyknenHoBbie kuciotel. [JTHK», «CTpoeHue
Mosiekysibl  AT®», «CTpoeHHe >YKapUOTHYECKOM KieTKu», «CTpoeHue
JKUBOTHOW  KJIeTKW», «CTpoeHHe pacTUTe/NbHOM KieTku», «CTpoeHue
MPOKApUOTHUYECKOW KIeTKW», «CTpoeHue sijpa K/IETKW», «YTJIEBOJbI»,
«JIunuap».

ObopyioBaHMe: CBETOBOM MHUKPOCKOM, 000pyAOBaHUe AJisi TIPOBe/leHUs
Hab/roZIeHrH, U3MepeHu, SKCIIepUMEHTOB, MUKPOIIperiapaThl PacTUTe/TbHbIX,
JKUBOTHBIX U OaKTepHa/bHBIX K/I€TOK.

JIabopaTopHble 1 MPaKTUYeCKHe PadoThI:

JlaboparopHasi pabora Ne 1. «l/3yueHre KaTa/IATUHUECKOW aAKTHBHOCTU
(epMeHTOB (Ha NpuUMepe amMusIasbl UK KaTaaasbl)».

JIabopatopHasi pabota Ne 2. «V3yueHue CTpPOeHMs K/IETOK pacCTeHHH,
YKUBOTHBIX U OaKTepui MoJ, MUKPOCKOTIOM Ha FOTOBBIX MUKpOTIpernapaTax U ux
OIIUCaHUe».

Tema 4. ) Ku3zHeesATe/IbHOCTb K/1€TKH.

OOmMmeH Bell[eCTB, UK MeTab0/3M. ACCUMUAIMSA (TVIAaCTUUECKU 0OMeH)
U IVUCCUMUIAIUS (HEPreTHYeCKUi 0OMeH) — /IBe CTOPOHBI €ZJMHOTO Tpoljecca
meTabosm3ma. Posib 3aKOHOB COXpaHeHHsl BeIlleCTB M SHEPruu B MOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BellecTB: aBTOTPOGMHBIM U TeTepoTpodHBIA. Posb
(bepMeHTOB B 0OMeHe BellleCTB U MpeBpallleHu SHEPIUH B KJIeTKe.



d®orocuHTe3. CpetoBass M TeMHOBass (pa3bl (OTOCHHTe3a. Peakuuu
dboTocuHTe3a. OPGDeKTUBHOCTL (POTOCHMHTe3a. 3HaueHWe (HOTOCHMHTE3a [JIs1
KU3HU Ha 3emsie. BrusHue yc/ioBuii cpeiibl Ha (DOTOCHMHTE3 U CIOCOOBI
TOBBILLIEHNS ero NPOAYKTUBHOCTH Y KY/IbTYPHBIX PaCTEHUM.

XeMocuHTe3. XeMOCHHTe3upyoIie OakTepuu. 3HaueHHe XeMOCHHTe3a
JUUISL )KU3HU Ha 3emJie.

OHepreTuueckrii 0OMeH B KjeTKe. PaciierieHre BellecTB, Bbiie/ieHUe U
aKKyMy/IMpDOBaHWEe SHEPruM B KJeTKe. JTarbl 3HepPreTMueckoro obMeHa.
['nvkonus. bpoxxeHue U ero BUAbl. KHC/IoOpoJHOe OKWC/IeHWe, WU KIeTOUHOe
JbIXaHue. Okuc/MTesibHOE (dhochopunrpoBanue. (P bheKTUBHOCTD
JHepreTUUeCKOro ooMeHa.

Peakium matpuuHoro cuntesa. I'eHetnueckas wuHgpopmamms u [JHK.
Peanuzanysa reHetmyeckon MHGOpMAaLUM B KieTKe. ['eHeTHUeCKUd KOJ U €ro
cBoMcTBa. TpaHckpumiusi — wMaTpuuHbii cuHTe3 PHK. TpaHcmsaius -
buocuHTe3 Oesika. JTambl TpaHCAIUMK. KoaupoBaHWe aMUHOKHUC/IOT. Posib
pubocom B GrocuHTe3e Oesika.

HexkseTouHble ()OpMbI )XU3HU — BUPYChI. VIcTOpUs OTKPBITHS BUPYCOB (/1.
1. VBaHoBckuii). OcoOeHHOCTH CTPOEHUSI U >KW3HEHHOTO IMK/Ia BUPYCOB.
bakrteprogaru. bonesHu pacTeHMid, >KMBOTHBIX W YeJIOBEKA, BbI3bIBaeMbIe
BUpycamu. Bupyc nmmyHozeduimta yenoBeka (B1Y) — Bo36yaurens CITNda.
OOparHasi ~ TpaHCKpWILMS, peBepra3a MW  HWHTerpasza. IIpodwunakTuka
pacripocTpaHeHUst BUPYCHBIX 3a00/1eBaHU.

JleMoHCTpanuu:

[Moptpetsr: H. K. Konbuos, 1. . IBanoBckuy, K. A. Tumupsses.

Tabsuiiel U cxeMbl: « TUnbl TUTaHUs», «MeTabom3m», «MUTOXOHIPUS»,
«JHepreTUueckuii 0OMeH», «XaoporuiacT», «®otocunres», «Ctpoenue [JHK»,
«Ctpoenre ¥ (yHKIMOHMpPOBaHHWe reHa», «CuHTe3 Oenka», «I'eHeTHUeCKUi
KoZl», «Bupycel», «baktepuodarmu», «CTpoeHre W >KW3HEHHbIN LMK/ BUPYyCa
CIINOa, 6akTepuodara», «Permkarus JHK».

Ob6opyznoBaHue: MO/e/Ti-aTrInKauu «Y BOEHUe JHK U
TPAHCKPHITLUs», «brocuHTe3 benka», «CTpoeHHe KIeTKW», MOJIe/Tb CTPYKTYPhI

Tema 5. PasMHO)XKeHHe ¥ MH/MBU/lya/IbHOE Pa3BUTHE OPraHU3MOB.

KJieTouHbIM LUK/, WIK JKA3HEHHBbIW LUK/ KieTKu. VHTepdasa v MHUTOS.
[Tpoueccel, npoTekarolye B UHTepdasze. Permkanys — peaklyss MaTPUIHOIO
cunre3a [JHK. CrtpoeHue xpomMocoM. XpPOMOCOMHBI HabOp — KapUOTHIL
JUNIoOuAHbI ¥ TalyIOWAHBIM  XPOMOCOMHBbIE  HabOpbl.  XpOMaTH/BI.
LluTonornyeckre OCHOBBI pa3sMHOXKEHUST W HWHAVBUAYA/JbHOIO pa3sBUTHUSA
OpraHK3MOB.

Henenvie knetku — Muto3. Ctaguu murto3a. IIponjeccsl, mpoucxojsiye Ha
PasHbIX CTaJUsIX MUTO3a. BUOMOrMueckuii CMbIC/T MUTO3a.

[TporpammMupyemasi rubesb KJIeTKH — arlomnTo3.

®dopMbI  pa3MHOXKEHUsSI OpraHu3MOB: Oecriojioe ¥ 1O0Boe. Bubl
Oecriosioro  pa3MHOXKEHUs:  [leJleHWe  HaJBoe, TIOYKOBaHWE OJHO- U
MHOI'OK/IETOUHBIX, criopooOpa3oBaHue, BereraTUBHOe  pa3sMHOXKeHHe.
VIckycCTBeHHOe KJIOHUPOBaHUe OPraHrW3MOB, ero 3HaueHue /151 Ce/IeKLUU.

[TonoBoe pa3MHOKeHUe, ero OTJINUKMs 0T OeCro/Ioro.

Merio3. Craguu Melio3a. [Iporeccel, MpouCcxoAsie Ha CTaAuAX Meko3a.
[ToBenenne xpomocoMm B Mero3e. KpoccuHroBep. buosiornueckuii CMbICI U
3HaueHve Meno3a.



'ameToreHe3 — mporiecC 00Opa30BaHUs TIOJIOBBIX K/IETOK Y >KUBOTHBIX.
[TosioBBIE >Keje3bl: CEeMEeHHUKN U AMYHUKU. OOpa3oBaHue U pa3BUTHE TIOJIOBBIX
KJIETOK — raMmeT (CrepMaTo30u/], sIML[eK/JeTKa) — CliepMaTOreHe3 M OBOreHe3.
Oco06eHHOCTH CTPOEHHsI SIUIEKTIETOK W CrepMato30uzioB. Oriol0TBOpeHHe.
[TapTeHorenes.

VuauBuayanbHoe pa3Buthe (OHTOreHe3). OMOpPHOHA/LHOE pa3BUTHE
(3Mb6puoreHe3). DTarbl SMOPHUOHAILHOTO PAa3BUTHS ¥ TIO3BOHOUHBIX KUBOTHBIX:
npobsieHye, racTpy/isiys, opraHoreHe3. [ToctambproHanbHOe pa3BuTHe. THIIBI
HOCT9M6pI/IOHaJ'IbHOFO pa3BUTHS: OpsiMOe, HempsiMoe (TMUMHOUYHOe). BiusiHue
Cpe/ibl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CTTIOCOOHBIE BLI3LIBATh BPOXKAEHHBIE
YPOJACTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 1[BETKOBOTO PACTEHUSs: CTPOEHUE
CeMeHHU, CTa/Iuu Pa3BUTHS.

JleMoHCTpanuu:

Tabsurel ¥ cxeMbl: «POpPMBI Pa3MHOXKEHHsI OpPraHu3MoB», «/[IBoiiHOE
OIUIO/JOTBOPEHHE Y LIBETKOBBIX pacTeHHii», «BereratnBHOe pasMHOXXeHHe
pacteHuii», «/leneHne KieTKd OakTepuii», «CTpoeHHe TIOJIOBBIX K/IETOK»,
«CTpoeHune XpoMoCoMbI», «KneTounbii UKy, «Pemvkanys JHK», «Muto3»,
«Meio3», «IIpsimoe 1 HerpsiMoe pa3BUTHe», «['aMeToreHe3 y MIeKOMUTAOLAX
Y yejioBeKa», « OCHOBHbIE CTa[iUM OHTOTeHe3a».

Ob6opyznoBaHue:  MHUKPOCKON,  MHKporperiapaTel  «CriepMaTo30Hbl
MJ/IEKOMIUTAIOIero», «SWlleK/IeTka MJIeKONMUTaKIlero», «KapuokvHes B
KJIeTKaxX KOpellKa JlyKa», MarHUTHasi MO/eJ/ib-alryiMKalus «/lesieHue KaeTKu»,
mozens JJTHK, Mogens MeTadazHOM XPOMOCOMBI.

JIaGopaTopHbIe ¥ IPAaKTHYEeCKHEe PadOTHI:

JlaboparopHasi pabota Ne 3. «HabmrozieHre MuTO3a B K/I€TKaX KOHUHKA
KOpellIKa JiyKa Ha TOTOBBIX MUKPOIperaparax».

JlaboparopHasi pabota Ne 4. «/3yueHWe CTpOeHMs TIOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIperaparax».

Tema 6. HacsiecTBeHHOCTh U U3MEHUMBOCTH OPraHMU3MoOB.

[Ipenmer ¥ 3ajgaud reHeTuku. Vcropusi pa3BUTUSL TeHETHMKU. Poiib
I[UTOJIOTUH ¥ IMOPHOJIOTHH B CTAaHOBJIEHWW TeHeTHKHW. BKas poCcCHUUCKUX U
3apy0eXXHBIX  YU€HBIX B  pa3BUTHe TEeHEeTUKU. MeToAbl  T'eHeTUKH
(THOpUZO/IOTUUECKUM,  IATOT€HETHUeCKUM,  MOJIEKY/ISIPHO-TeHEeTHUeCKU ).
OCHOBHbIe reHeTUUYeCKre NMOHATUS. ['eHeTUUeCKasi CUMBOJIMKA, UCTIOIb3yeMasi B
CXeMax CKpeLIMBaHWH.

3aKOHOMEPHOCTHM  HacCJieJOBaHUs  TPU3HAKOB, yCTaHOB/IeHHble ['.
Mengenem. MoHOruOpHIHOEe CKpelBaHWe. 3aKOH eIWHOO0Opasvs TMOpHUI0B
MepBoro ToKoJsieHusl. [IpaBui0 [JOMUHMPOBaHUS. 3aKOH pacliernieHus
MpU3HAKOB. ['urore3a yucToThl rameT. [1o/1HOe 1 HermoJIHOe JOMUHUPOBaHKe.

NurubprgHoe  CKpellfiBaHWe. 3aKOH HE3aBHCUMOIO  Hac/e[I0BaHUS
MpU3HAKOB. lIuTOreHeTWUeCcKWe OCHOBBI  AWTHOPUAHOTO  CKpPEI[UBaHUS.
AHanusupyolee CKpelLluBaHue. Wcnonb30BaHue aHa/IM3UPYIOLLero
CKpeILBaHus JIJis1 OTIpefie/ieHHsI TeHOTHIA 0CO0H.

CreryieHHOe Hac/ieZijoBaHWe TIpu3HakoB. Pabora T. MopraHa 110
CLeI[UVIEHHOMY Hac/lefjoBaHU0 TreHOB. HapyllleHue cLeryieHUsi TeHOB B
pe3y/bTaTe KpOCCUHIOBepa.

XPpOMOCOMHasi TeOpHUs HaC/IeJCTBEHHOCTU. ['eHeThUeCKre KapThl.

['eHeTrKa nosia. XpoOMOCOMHOE OrpejiesieHue 1oJia. AyTOCOMBI U T10JIOBbIe
XpoMoCcOoMbI. ['OoMOraMeTHble UM reTeporameTHble OpraHu3smbl. HacsiemoBaHue
TPHU3HAKOB, CLIETIJIEHHBIX C TTOJIOM.



N3MeHUMBOCTb. Bugel  U3MEHUYMBOCTH: HeHac/le[CTBeHHass U
HacnencTBeHHas. Ponb  cpeibl B HEHac/Ie[CTBEHHOW  HW3MEHUYMBOCTH.
XapakTepucTuka MOAU(MUKAlMOHHOM W3MEHUMBOCTH. BapualluOHHBIM psif U
BapuvaljMoHHas KpuBasd. Hopma peakiyuy 1ipu3Haka. KosuecTBeHHble U
KaueCTBeHHbIe MPU3HAKM M UX HOpMa peakiuu. CBOKCTBa MOAW(PUKALIOHHOU
V3MEHUYUBOCTH.

HacnefcTBeHHast, WM reHOTUITAYecKasl, U3MeHUnBOCTb. KoMOUHaTHUBHas
W3MEeHUMBOCTb. Mel03 U TI0JIOBOM TIPOIleCC — OCHOBa KOMOWHATHUBHOMU
VM3MEeHUYMBOCTA. MyTallMOHHasg W3MEeHYMBOCTb. Kraccupukanuss MyTaLyid:
reHHble, XPOMOCOMHbIE, TeHOMHble. YacToTa ¥ NPUUMHBI MYTaLUi.
MyTareHHble (akTOpbl. 3aKOH T'OMOJIOTUYECKHMX PSOB B Hac/IeJCTBEHHOU
nsMeHunBocty H. . BaBuiosa.

BHesiiepHasi Hac/1e,CTBeHHOCTb U U3MEHUUBOCTD.

I'enetuka uesioBeka. Kapuotun uesioBeka. OCHOBHble MeTO[bI I'€HETHUKU
yejioBeKa: reHeajioTUueCcKui, OJTU3HEL[OBBIH, LUTOTeHeTUYEeCKUM,
ObroxuMHUUeCKul, MOJIeKy/IspHO-reHeTHUeckuil. CoBpeMeHHOe orpefiesieHre
reHOTUIIa: [I0JIHOTeHOMHOe CeKBeHUpPOBaHUe, TeHOTUIIMPOBaHue, B TOM UucJie C
romotpio T11IP-ananu3a. HaciencTBeHHble 3a0o/ieBaHUsI uesiOBeKa: T'eHHbIe
6osie3Hu, 6o1€3HU C HAC/Ie[CTBEHHOM TpepacIio/ioyKeHHOCThI0, XDPOMOCOMHbBIe
Oosieznn. Comaruyeckue W TeHepaTWBHble MyTauyd. CTBOJIOBbIE KJIETKU.
[TpuHIMIIBI 34,0POBOTO 00pa3a KU3HU, JUArHOCTHUKH, MTPOPUIAKTUKH U JIeUeHUs
reHeTUUeCcKux OonesHer. MeMKo-reHeTUUECKOe KOHCY/IbTUPOBaHNe. 3HaUeHue
MEeJULIMHCKOM TeHeTUKHW B TIpeJOTBPAIlleHUd U JIeUeHUM TeHeTUUYeCKUX
3abo/eBaHui ueoBeKa.

JleMoHCTpanuu:

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

Tabmuiel W cxembl: «MOHOrHOpUZHOE  CKpell[iBaHHe W  €ro
LIMTOTeHeTHYeCKasi OCHOBa», «3aKOH pacllellyIeHUsI U ero LUTOreHeThuyecKas
OCHOBa», «3aKOH UHCTOTHI TaMeT», «/lurubpupHOe  CKpelrBaHUe»,
«luTonornueckrie  OCHOBBI ~ JUTMOPWAHOTO  CKpelUBaHUs», «Metlio3»,
«B3auMozielicTBre asiie/ibHbIX TeHOB», «['eHeTWUueCKWe KapThl pPaCTEeHUM,
JKABOTHBIX U UejioBeKa», «['eHeTHKa Iosia», «3aKOHOMEpPHOCTY Hac/ieJOBaHUs,
CLIETJIEHHOTO C TIONOM», «KapuUOTHIbI 4Ye/JioBeKa W >KUBOTHBIX», «Buabl
HM3MEeHUMBOCTU», «MoauduKaliMoHHasi U3MEeHUUBOCTh», «HacnenoBaHue pe3syc-
dakTopa», «I'eHeTHKa rpyIn KpPOBU», «MyTal[iOHHasi U3MEHUUBOCTbY.

Ob6opyznoBaHue: MOAeTH-aMITHKALA «MOHOTHOPUIHOe CKpeIBaHUe»,
«HemonmHoe pomMuHMpOBaHUe», «IurubpugHoe cKpeliyBaHue», «Ilepekpéct
XpPOMOCOM», MHUKDPOCKOIT M MUKponpenapatr «/po3oguna» (HopMa, MyTaljuu
(bopMbI KPbUILEB U OKPAcKH Teja), repbapuii «['opoxX ToCeBHOM».

JIabopaTopHbIe 1 MpaKTUYeCKHe PadoThI:

JlaboparopHasi pabota Ne 5. «/3yueHue pe3ysbTaTOB MOHOTHOPHUAHOTO U
JUTHOPUIHOTO CKpeIMBaHus Y AP030(H/Ibl Ha TOTOBBIX MUKDPOIIperapaTax».

JlaboparopHasi pabora Ne 6. «l3yueHrne MogUMDUKALIMOHHON
M3MEHUYMBOCTH, ITIOCTPOEHVE BapUaLMOHHOTO psiJila ¥ BapUaLMOHHOW KPUBOW».

JTaboparopHasi pabota Ne 7. « AHa/nmu3 MyTalyii y Ap030(HIbl Ha TOTOBBIX
MUKpOIIperiapaTax».

ITpakTnueckass pabora Ne 2. «CocTaBreHWe W aHaIW3 POJ[OCTIOBHBIX
yejioBeKa».

Tema 7. Cenekuus opranuzMoB. OCHOBbI OMOTEXHO/IOTHH.



CeJsiek1jusl KaK HayKa M IpoLecc. 3aposKJeHue CeleKLUU U JOMeCTUKaLUs.
Yuenve H. . BaBunoBa 0 TIjeHTpaX TIPOMCXOXKIEHHSI W MHOTroobpasus
KYJ/IbTYPHBIX pacTeHWH. LleHTpbl NpOMCXOKAeHUs JOMAIIHUX KUBOTHBIX. COpT,
I0poza, LITaMM.

CoBpeMeHHbIe MeTO/Ibl CeIeKLIMK. MacCOoBbIM U UHAWBUAYATbHBIN OTOOPHBI
B CeJIeKLIUM pacTeHHWW U >XUBOTHBIX. OLleHKa 3KCTepbepa. biM3KopoaCcTBeHHOe
ckperBaHve — WHOpUAWHT. Uucras nuHusi. CKpelMBaHWe YUCTBIX JIMHUMA.
[etepo3uc, nmu rubpuHast cuna. HepocTBeHHOe CKpellvBaHue — ayTOPU/IVHT.
OtpanénHas tUOpuAM3aLvs U eé ycrexu. VICKyCCTBeHHBIM MyTareHe3 U
MOJIyYeHUe TMOJIUIVION0B. [IOCTHKeHUsl Ce/leKLIMU pacTeHWH, >XUBOTHBIX M
MUKPOOPraHU3MOB.

buotexHonorys Kak oTpac/b NPOU3BOJACTBA. I'eHHass UH)KeHepus. DTarlbl
co3manuss pekomOuHaHTHOM [IHK u TpaHCreHHbIX OpraHusMoB. KierouHas
vHxKeHepus. KiietouHble Ky/abTyphl. MUKPOK/IOHA/IBHOE — pa3MHOXKeHUe
pacteHui. KJlOHMpOBaHMWe BBICOKOMPOAYKTUBHBIX Ce/IbCKOXO03MCTBEHHBIX
OpraHu3MoB. JKOJIOTHUeCKHWe W 3Thueckue mpobsembl. MO — reHeTHuecKu
MOJU(PULIMPOBaHHbIE OPraHU3MBI.

HemoHCcTpaLuu:

[Toprpetsr: H. 1. BaBunos, 1. B. Muuypun, I'. [I. Kaprieueuko, M. @.
VBaHOB.

Tabsuiel U cxembl: KapTa «LIeHTphI TIPOMCXOXKAEHUST M MHOT000pa3usi
KYy/JbTYPHbIX  pacTeHui», «llopoabl [JOMalIHUX JKUBOTHBIX», «CopTa
KYJIbTYPHBIX pacTeHui», «OtjanéHHas rubpuausanus», «PaboThl akazieMuKa
M. ®. VBaHoBa», «[Tomummonaus», «O0beKTbl OMOTEXHOIOTHN», «KIeTouHbIe
KYJbTYpbl W KJIOHUPOBaHUe», «KOHCTpyUpOBaHWE U TEPeHOC TeHOB,
XpOMOCOM».

O6opy0BaHMe: MYJISDKM TUIOJIOB M KODHEIUIONOB AWKUX (opM u
KYJIbTYPHBIX COPTOB pacTeHui, repbapuii «CenbCKOX03HMCTBEHHbIE pAaCTEHUS».

JlabopaTopHble 1 MpaKTUYeCKHe padoThI:

OKcKypcust «OCHOBHbIE METOJbl U JOCTWKEHHs CeJIeKLIMM pacTeHud |
JKUBOTHBIX (Ha  CeNeKLMOHHYIO CTaHLIUIO, IJIeMEeHHYO0 (bepmy,
COPTOMCITbITaTe/IbHBIM  yYacTOK, B TeIUIMUHOE XO3sMCTBO, JiabopaTopuio
arpOyHMBEPCUTETA U/IM HAYUHOTO LIEHTPA)».

11 KJTACC

Tema 1. OBo/IIOI{HOHHAA 0HOJIOTHA.

[TpeAnochUIKM BO3HUKHOBEHHSI 3BOJIFOLIMOHHOM TEOPUM. JBOJIFOLIMOHHAS
Teopust U eé MecTo B Orosiorun. BivsiHye 3BOJTIOL[MOHHON TeOPUH Ha Pa3BUTHE
O1o/IOruK U APYTUX HayK.

CBuzieTesnibCTBa 3BO/MIOLMU. [laseoHTO/IOrMUeCKe: 10C/Ie0BaTe/IbHOCTh
MOSIBJIEHUSI BUJOB B TAJIEOHTOJIOTMYECKOU JIETOMMCH, TepexofHble (POpPMBI.
broreorpadguueckye: cxoACTBO M pa3nuuve (GayH U (PIOp MaTepukoB W
OCTPOBOB.

OmOpuosoruyecke: CXOJCTBAa M pa3vuvsi SMOPUOHOB pa3HBIX BH/OB
1103BOHOYHBIX. CpaBHUTE/IbHO-aHaTOMUUeCKre: TOMOJIOTUUHbIe, aHa/IOTUYHbIe,
pyZAVMeHTapHbIe OpraHbl, aTaBU3Mbl. MoJIeKy/IIPHO-OMOXUMUYECKHe: CXO/[CTBO
MeXaHWU3MOB HaC/Ie[ICTBEHHOCTH M OCHOBHBIX MeTabOMuecKux TyTel y Bcex
OpraHu3MOB.

OBo/iroLiMoHHass Teopuss Y. [apBuHa. IIpeArnocblIKM BO3HUKHOBEHUS
JapBUHU3Ma. [IBIKYII[e CUIbI 3BOIOLIMKA BUOB 10 [apBuHy (U30bITOUHOE



pasMHOKeHue TipH OrPaHUYEHHOCTM  PecypCoB, Heonpe/ie/1éHHas
M3MeHUMBOCTb, 60pb0a 3a CyllleCTBOBaHUe, eCTeCTBEHHbBIN 0TOOD).

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

Mukpossosrorus. [lonynsius Kak eAMHALIA BUA U 3BOIOLIUU.

[BroKyiye cusbl ((paKkTopbl) SBOJIOLMUA BUAOB B pUpoze. MyTaljuOHHbIN
rporiecc U KOMOWHATHUBHAsT U3MEHUYMBOCTh. [10OMy/isSi[MOHHBIe BOHBI U Apetid
reHoB. V30118 U MUTpaLysl.

EcrecTBeHHBbIM 0TOODP — HampaBsOUMi (akTop 3BOJMOLUN. DOPMEI
ecTeCTBEHHOTO 0TOopa.

[Mprcrocob/1eHHOCTE OPraHWU3MOB KakK pe3y/bTaT 3BOJIOLUU. [Ipumepsl
nipucriocobieHuii y opraHu3MoB. ApoMoph03bl U UIM0a jarTalim.

Bug u  BuzgoobpaszoBanue. Kputepum Buzpa. OcHOBHble (POpMBI
BUZI000pa3oBaHusi: reorpaduueckoe, 3KOIOTMUECKOE.

MaxkposBosrorsi.  Popmel  3BOMIOLMA:  (DUSIeTUYECKasl, JUBepreHTHas,
KOHBepreHTHasi, rapasuiesibHast. HeoOpaTUMOCTDb BOJIFOL[UM.

IIpoucxoxxeHuve oT HeClleljua/IM31upOBaHHbIX Ipe/iKOB.
ITporpeccupyrolijas crieqaausanys. AanTUBHAs pajualys.
JleMoHCTpanum:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. [lapsusn, B. O. KoBaneBckui, K.
M. Bap, 3. I'ekkesnib, ®. Mrosiep, A. H. CeBepLoB.

Tabmuupbl U cxembl: «Pa3BUTHe OpraHMUeCKOr0 MHpa Ha 3emie»,
«3apO/IbIIIY TTO3BOHOUHBIX JKUBOTHBIX», «ApPXeonTeprukc», «PopMbl 60pPEOLI 3a
cyllecTBOBaHUe», «EcTecTBeHHBIM  0TOOp»,  «MHOroobpasue  COPTOB
pacTeHum», «MHoroobpa3ue IOpOJ,  JKUBOTHBIX», «ITomymAarmmn»,
«MyTaroHHast U3MeHUMBOCTb», « ApoMop(o3bi», «Varoagarnraimm», «O01jas
JlereHepauus», «[IBrKylue Ccuabl 3Bo/OLMU», «Kapra-cxema wapuipyTa
MyTeleCTBUs 4. HapBuHay, «bopbba 3a CyLL[eCTBOBaHUe»,
«[TpucrocobeHHOCTh OpraHu3MoB», «['eorpaduueckoe BHUJ000pa3oBaHUE,
«3JKooruyeckoe BIU1000pa3oBaHMe».

O6opy/1oBaHMe: KOJIJIEKIUSI HACeKOMBIX C pa3/IMUHBbIMU TUIIAMHU OKPaCKH,
Habop TUI0/IOB U CeMsiH, KoJuteKLusi «[IpruMepbl 3al{UTHBIX TIpUCocobieHni y
JKUBOTHBIX», MOjle/Tb «OCHOBHBIE HarlpaB/ieHUs BOJTIOLMN», 00bEMHAsi MO/IeTb
«CTpoeHHe r0/I0BHOI'O MO3ra [03BOHOUYHbBIX».

broreorpajguueckass kapta Mupa, KoJulekuuss «PopMbl COXPaHHOCTH
WCKOIAaeMbIX JKMBOTHBIX M pacCTeHWW», MoJenb arrmkauus «Ilepekpéct
XPOMOCOM», BjaXKHble mpenapaTel «Pa3Butue Hacekomoro», «Pa3Burtue
JIATYIIKW», MUKpoIpenapar «/Ipo3o¢una» (Hopma, MyTaliu (pOpMbI KPbLIbLEB U
OKDAaCKH Tesa).

JIabopaTopHble  MpaKTUYeCKHe PadoThI:

JlaboparopHasi pabota Ne 1. «CpaBHeHHe BHOB 1O MOP(OJOrHYeCKOMY
KPUTEPUIO».

JlabopatopHasi pabora Ne 2. «OnucaHue TIpUCocob/IeHHOCTH OpraHu3Ma
Y eé OTHOCUTE/IBHOI'O Xapakrepar.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHe )XU3HU Ha 3emJie.

[loHayuHble MpejCTaBIeHUsl O 3apOXKAeHUM KW3HU. HayuHble ruroresbl
BO3HUKHOBEHHS >KM3HU Ha 3emsie: aOuoreHe3 U IaHcepmus. XyMUUYecKas
9BOJTIOIMSL. AOGMOTEeHHBIM CUHTE3 OPraHUYecKUX BelecTB U3 HeopraHUuecKuX.
OKCIlep¥MeHTa/IbHOe TMOJTBepKAeHre XWMHUUeCKOW 3BoMoLMy. HauvanbHble
yTanel Ouosnornyeckoit sBosmoumu. ['wrnoteza PHK-mupa. ®opmupoBaHue
MeMOpaHHBIX CTPYKTYP Y BO3HUKHOBEHHe TMPOTOK/IeTKHU. [lepBbie KIeTKU U UX
sBomoLys. PopMUpOBaHUE OCHOBHBIX PYIII )KUBBIX OPraHU3MOB.



Pa3BuTue xu3HM Ha 3emsie Mo 5paM U nepuozam. Karapxeit. Apxelnckas U
npoTepo3oickas 3pbl. Ilameosoiickass spa W €€ TepUOfbL: KeMOpUICKHi,
OpAOBUKCKUH, CUTyPUIACKUH, IeBOHCKUH, KAMEHHOYTO/IbHbIH, TePMCKHIL.

Me3o30iiCKast 5pa U e€ 1Iepruo/Ibl: TPUACOBBIH, FOPCKUH, MEIOBOL.

KaiiHo30lCKast 3pa YW €€ T[epuofbl: I1ajleOreHOBbIM, HEOreHOBBIU,
aHTPOIOT €HOBBIM.

XapakTepuCTHKa K/IMMaTta U reojIornuecKux rporeccoB. OCHOBHBIE 3Tambl
5BOJIFOLJMM PaCTUTENBHOIO Y >KUBOTHOTO MUpa. ApoMOp(o03bl y pacTeHUud U
JKUBOTHBIX. [TosiBNIeHMe, pacLiBeT ¥ BBIMApaHue TPy )XUBbIX OPraHU3MOB.

CucreMa OpraHMYeCcKOro Mupa KakK OTpakeHue 3BOMIOLMU. OCHOBHbIE
CUCTeMaTU4eCKue TPyNibl OpraHru3MOB.

OBOMIOL[MSL ~ YesioBeKa.  AHTpPOMNOJIOTMA  Kak  Hayka.  Pa3Butue
Mpe/iCTaBJIeHNd O  TIPOMCXOXKJEHWH  uejioBeKa. MeToApl  M3y4yeHUs
aHTporioreHe3a. CxoAcTBa M pa3nuuvs  4YejoBeKA U >KUBOTHBIX.
CucreMaTruecKoe T0JIOKEHHE UeloBeKa.

HOBwkympe  cunbl  (dakTtopel) — aHTponoreHe3a.  HacsiencrtBeHHas
W3MEHUMBOCTb U eCTeCcTBeHHbI 0TOop. OOIecTBeHHbIM 00pa3 JKU3HHU,
W3rOTOBJIEHHE OPYJUM TPY/Za, MbILLUIEHUEe, PeYb.

OCHOBHBIE CTaJuM W BETBM 5SBOJIIOLMM Ye/IOBEKA: aBCTPa/ONUTEKH,
YenoBek yMmesnbli, YenoBek mnpsaMoxogdammi, YenoBek HeaHJepTalbCKUM,
YenoBek pa3yMHbld. HaxoKu MCKOMaeMbIX OCTaTKOB, BPeMsl CyLL[eCTBOBaHUS,
o6s1acTh pacripocTpaHeHusi, 06EM roJIOBHOTO MO3ra, 00pa3 KU3HH, OpyAusi.

YenoBeueckre packl. OCHOBHble Oosiblliie pachl:  eBpOMEOUIHAs
(eBpa3uiicKasi), Herpo-aBCTpajioMJHas (SKBaTOpUajbHasi), MOHTOJIOMHAs
(a3uarcko-aMepuKaHCKasi). YepThl MPHUCIOCOOIEHHOCTH — TIpeZCcTaBUTesel
yesIoBeUeCKUX pac K yCJIOBUSIM CYILeCTBOBaHUS. EMHCTBO uesioBeueCcKux pac.
Kputuka pacusma.

JleMoHCTpanuu:

[Toptpetsl: ®. Penu, JI. Ilactep, A. 1. Onapun, C. Munnep, I'. FOpy, Y.
[apBuH.

Tabmumibl u cxembl: «Bo3HuKHOBeHHe COJIHEUHOM cucTeMbl», «Pa3Burue
OpraHvvyeckoro wmwupa», «PacturenbHasi KieTka», «’KWBOTHas KJeTKa»,
«[Tpokapuotnueckas kKnetka», «CoBpeMeHHass CUCTeMa OpPraHA4YecKOro Mypa»,
«CpaBHeHHe aHAaTOMHUECKUX UepT CTPOEHHsl yejioBeKa U UeioBeKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa TMaJeOHTOJIOTUUECKMX HAaXOJOK IpeJKOB
COBPEMEHHOI0 YesioBeKa», «/lpeBHelllve moau», «/IpeBHue moau», «IlepBbie
CcOBpeMeHHbIe o/iu», «HenoBeueckue pachi».

Ob6opyznoBanue: Mymspku — «IIporcxokgeHre  deyioBeka»  (OFOCTBI
aBCTpaJIONMTEeKa, NMATEKAaHTPOIla, HeaHJepTasblia, KPOMaHbOHLIA), C/IeNKU WU
n300pa’keHusi KaMeHHbIX OpYy[ui TepBOOLITHOTO uesloBeKa (KaMHHU-UOIIIepHI,
pyouna, ckpebma), TreoxpoHoJiorHUecKass Tabsuia, Koyekius «Popmbl
COXPaHHOCTH MCKOIaeMbIX )XUBOTHBIX U PACTEHUI.

JIabopaTopHble H MpaKTUYeCKHe PadoThI:

[Mpaktryeckast pabora Ne 1. «VI3yueHue MUCKOTIaeMbIX OCTaTKOB PacTeHUI
Y JKUBOTHBIX B KOJUIEKLIUSIX».

OKCKypCHsi «DBOJIIOLMS OPraHUuecKoro Myupa Ha 3emsie» (B eCTeCTBEHHO-
Hay4HbIM UM KpaeBeJueCKUu My3en).

Tema 3. OpraHusmMbl U OKpYy)Kawlas cpeja.

OKOJIOTUS KakK Hayka. 3ajaud W pasfesibl  3Kojoruv. MeTtoabl
5KOJIOTMYeCKUX UCC/IeJOBaHMK. DKOJIOTMUeCKOe MUPOBO33peHNe COBPEMEHHOIO
yesioBeKa.



Cpeapl 00MTaHUSI OPraHU3MOB: BO/IHAs, HA3eMHO-BO3/YIIIHAsI, IOUBEHHas,
BHYTpHUOpPraHU3MeHHasl.

OKonoruyeckre (paktopbl. Knaccupukanusi 3K0M0ruyeckux (akTopoB:
abuotnueckre, OMOTHMUECKHWEe U aHTPOIOTeHHbIe. JleHCTBUe 3KOIOrMUecKuxX
(akTOpOB Ha OpPraHU3MBI.

AbuoTnueckue (akTophI: CBeT, TeMIieparypa, BJI&)KHOCTb.
dotoneprogusM. IlpucrocobneHusi opraHM3MOB K JeMCTBHIO abUOTUUYECKUX
(akTopoB. buosiornueckue puTMBI.

buotnueckrie  ¢dakTtopel. Buabl  OMOTHYECKMX  B3aUMOJEUCTBUIL:
KOHKYpEHIIUsl, XWI[HUUeCTBo, CuMbuo3 u ero Qopmbl. Ilapa3uTtusm,
Kooriepalysi, MyTyaqu3M, KOMMeHCaniru3M (KBapTHPaHCTBO, HaxX/eOHUUECTBO).
AmeHcanu3M, HeWTpasu3M. 3HaueHHe OWOTHUECKUX B3aUMOJENCTBUN [yis
CyIIleCTBOBAaHUsI OPTaHKW3MOB B IMPUPOHBIX COOOIIIeCTBAX.

OKOJIOTUUeCKre XapaKTepUCTUKU nonyssaiuu. OCHOBHbIE T[10KasaTesd
TIONYJISALMU: YUC/I€HHOCTb, IJIOTHOCTb, POXKJAaeMOCTb, CMEepPTHOCTb, IPUPOCT,
mMurpanus. JIuHaMuKa YMC/1eHHOCTY TIONYJISALUN U e€ peryJIsLius.

JleMoHCTpanum:

[Moptpetsi: A. 'ymbonbaT, K. @. Pysnbe, D. 'eKkeb.

Tabnuiibl u cxembl: KapTa «IIpupoHbie 30HbI 3eMin», «Cpeibl 0OUTaHUs
OpraHu3MoB», «®PoTonepuogusm», «llomynsiuu», «3aKOHOMEPHOCTH pOCTa
YMCJIEHHOCTH TIONYJISILMA UH(Y30pUU-TYy(PenbKn», «IluieBsle menm».

JIabopaTopHble 1 MpaKTUYeCKHe PadoThI:

JlabopatopHasi pabota Ne 3. «Mopdosiornueckrie 0CO6eHHOCTH pacTeHUM
13 Pa3HbIX MeCT 0OUTaHUsD».

JlabopatopHasi pabota Ne 4. «ByusiHMe CBeTa Ha pPOCT U Ppa3BUTHE
YyepeHKOB KoJieycay.

[TpakTrueckass pabora Ne 2. «IlofCuéT MIOTHOCTH TIOMY/SIMA Pa3HBIX
BU/IOB paCTeHUIN».

Tema 4. Coo0111ecTBa M 3K0/I0rH4ecKre CHCTeMBI.

Coo01jecTBo opraHusMoB — OuorjeHo3. CTPyKTyphl OHolleHO03a: BUIOBas,
MPOCTPaHCTBeHHas, Tpoguueckass (ruvigeBas). Buabl-nomuHaHTbl. CBSI3U B
buorieHo3e.

OKoJIoTHUecKre CcucTeMbl (3Kocuctembl). [loHsiTie 006 3KocucteMe u
buoreorieHo3e. DyHKI[MOHATbHbIE KOMIIOHEHTBI 3KOCHCTEMbI: TPOAYLIEHTHI,
KOHCYMEeHTbl, peAyLeHTbl. KpyroBopor BeljectTB U II0TOK SHeEpruvd B
skocucTeme. Tpoduueckue (TMILeBble) YPOBHU 3KOCUCTeMBI. [TuirieBrie Ljenu u
cetd. OCHOBHble TIOKa3aTeld JKOCHUCTEMbI: Ouomacca, MPOJYKIIVSL
OKoJIoTHUeCKre TUpPaMU/IbL: TIPOAYKLIWM, UMC/IeHHOCTH, 6romacchl. CBoOMCTBa
5KOCUCTEM: YCTOMUYMBOCTh, CaMOperyJisilus, pa3sutre. CyKieccusl.

[IpvpogHble 3KOCUCTEMBbI. OKOCUCTEMbl 03D U peK. OIKOCHUCTeMaA
XBOMHOT'0 WM IIMPOKOIMCTBEHHOT O Jieca.

AHTpOTIOTeHHbIe  9KOCUCTEMBL. ATPO3KOCHUCTEMBI. Y POOIKOCUCTEMBI.
Burosioruueckoe 1 X03sHCTBEHHOe 3HaUeHKe arpOIKOCUCTEM U YPOOIKOCUCTEM.

BropasHoobOpa3ue Kak (akTop YCTOWUMBOCTH 3KocucTeM. CoxpaHeHHe
Buosornueckoro pazHoobpasusi Ha 3emiie.

Yuenue B. 1. BepHajgckoro o 6uocdepe. ['paHuiibl, COCTaB U CTPYKTypa
6uocheprl. KuBoe BeirjectBo U ero QyHKUuU. OcobeHHOCTH OUOChephl Kak
ryiobasbHOM 3KOCUCTeMbl. [JuHamMuueckoe paBHOBecrMe W oOpaTHasi CBsi3b B
buocdepe.

KpyroBopotbl BelllecTB U OHOreoXMMuueckue LMK/IbI  3/IEMEHTOB
(yrniepopa, a3ota). 30HanbHOCTH 6rochepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoBeuectB0 B Ouocthepe 3em. AHTPOTOreHHble W3MeHEHHs B
6uocdepe. I'mobanbHBIE IKO/TOrHUECKHE TIPOOTIEMBI.

CocyecTBoBaHue TIPUPOJBI 51 yes10BeyeCTBa. Coxpanenue
OuopasHooOpasusi Kak OCHOBa  ycToluuMBOCcTH  Ouocdepsl.  OcHoBa
palLlMOHA/IBHOIO YIIpaBjieHus MPUPOLHBIMU pecypcaMy UM UX UCIIOIb30BaHUe.
HocTkeHst OMOIOTUY U OXpaHa MPUPO/IBL.

JeMoHCTpanuu:

[Toptpetsi: A. [I)x. Tencnu, B. H. Cykaué, B. 1. BepHagckuii.

Tabsuiie! 1 cxeMbl: «IIuiieBble 1jenH», «BUOIIEHO3: COCTaB U CTPYKTYpa»,
«[Tpupognbie coobirectBa», «Llenmu mutaHusi», «OKOJOrHUecKas MAPaMUZA»,
«buocepa u  denmoBek», «IKOCHCTeMa IIMPOKOTMCTBEHHOTO  Jieca»,
«JKOCHCTeMa XBOMHOro Jjieca», «buorieHo3 BojgoémMa», «ArpoleHO03»,
«[IpuMepHBIe aHTPOIOreHHbIe BO3JEUCTBUSI HAa TIPUPOAY», «BakHelive
VCTOYHMKM 3arpsi3HeHHs BO3/lyXa WM I'PDYHTOBBIX BOJ», «[louBa — BakHeMIlas
cocrapsisitoitiasi  6uocdepbi», «@DakToOpbl Aerpajauyu TouB», «IlapHUKOBBIN
3pdexT», «DakTOphl paAUOAKTUBHOTO 3arpsi3HeHusi Ouocdepb», «OOImas
cTpykrypa buocdepsi», «PacnpoctpaHenue xusHu B 6uochepe», «O30HOBBIN
3KpaH buocdepni», «KpyroBoport yrieposa B buocdepe», «Kpyropopot a3ora B
TIpUpOJe».

ObopyznoBaHue: MOJie/b-aNTuIMKaus « TUTTHUHbIe OMOI[eHO3bI», Tepbapuii
«PactuTenbHble  coobrmiecTtBa», KO/UIeKIMM — «buolleHO3»,  «BpemuTtenu
BOKHEUIIINX CEeIbCKOXO3MCTBEHHBIX KYy/IbTyp», TrepbapuM U KOJIIEKI[UU
pacTeHUM W >KUBOTHBIX, TIPUHAJ/IEXKAIle K pa3HbIM 3KOJ0TMYeCKUM TpyMram
ogHoro Buja, KpacHasi kHura Poccuiickoii ®egeparuu, wu3o00pakeHus
OXpaHsIeMbIX BUJIOB PACTEHUU U JKUBOTHBIX.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEI 110
bNOJIOIMn HA BA30OBOM YPOBHE CPEJIHEI'O OBILIEI'O
OBPA30OBAHUA

Cornmacio ®I'OC COO, ycraHaBauBarOTCS TpeOOBaHHSI K pe3y/bTaTam
OCBOEHMsI O00yuaroIMMHCsS TporpaMM cpefiHero o6ijero obpa3oBaHUS:
JIMYHOCTHBIM, MeTaripeZiMeTHbIM U IIpeiMeTHBIM.

JINMHHOCTHBIE PE3YJ/IbTATBI

B CTpyKType NMUHOCTHBIX pe3y/bTaTOB OCBOeHUs TipeameTta «buomorvs»
BbI/le/IeHbl  C/IeAYIOLe  COCTaBJ/ISIOL[ME:  OCO3HaHWe  OOyuaroIMMUCs
POCCHMCKON TPaXkK[IAHCKOH HIeHTMUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOSITEJILHOCTH M CaMOOIIPe/ie/IeHHI0, HaMuhie MOTHMBALIMK K O0yUeHHIO
O10/I0rHH, 1ie/IeHarpaB/IeHHOe Pa3BUTHE BHYTPEHHUX YOEXKIeHUM JTUUHOCTH Ha
OCHOBE K/HOUEBbIX I|eHHOCTeHd M HCTOPHUECKHUX TpaZMLMHA  pa3BUTHUS
OMOIOTMYECKOTO  3HAHWsI, TOTOBHOCTb M  CIOCOOHOCTb  OOYYarOIIMXCS
PYKOBO/JICTBOBAaTbCSI B CBOEW  [IeATEJIbHOCTH  I|eHHOCTHO-CMbIC/IOBBIMU
yCTaHOBKAMM, TPHUCYIIMMH CUCTeMe OMOJ0rMYeckoro oOpa3oBaHUs, HaIUUuHe
9KOJIOTMUECKOT0 TIPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh 1IeJIM M CTPOUTh
JKU3HEHHbIE TI/IaHBbI.

JINUHOCTHBIE pe3y/IbTaThl OCBOEHMS TIpeMeTa «BHOJIOrus» [MOCTUratoTCs
B eJUHCTBe yueOHOH M BOCIUTATebHOH [eSTeTbHOCTU B COOTBETCTBUHU C
TPAJMLIMOHHBIMK  POCCHMCKUMHU  COLIMOKY/IbTYPHBIMH, HMCTOPUUYECKUMH U
JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, TIPUHATBIMU B OOII[eCTBe TMpaBUIaMU U
HODMaMHU  TIOBeJleHWsT W CIOCOOCTBYHOT — TIpOLIeCCAaM — CAMOTIO3HAHUS,
CaMOBOCITUTaHMsI U CaMOPA3BUTHS, Pa3BUTUS BHYTPEHHEH MO3UL[UH JTMUHOCTH,
MaTPUOTH3Ma, YBa)XKEHHsI K 3aKOHY W IIPABOMOPSAKY, UYeJ0BeKy TpyJa U
CTapilieMy TIOKOJIEHHIO, B3aUMHOTO YBa)KeHHsl, OEepe>KHOT0 OTHOLIEHHUS K
Ky/JIbTYDHOMY HacJAeJui0 W TPaJULUsIM MHOTOHAIIMOHA/IBLHOTO Hapoja
Poccutickoii @efepaiiyu, pUpo/ie U OKPY>Karoliiei cpee.

JINYHOCTHBIE pe3y/bTaThl OCBOEHHUS yueOHOro mpezMeTa «BHOIOTHs»
AIO/DKHBl  OTP@XaThb  TOTOBHOCTb M CMOCODOHOCTH  oGyyarowmxcst
PYKOBO/ICTBOBATbCsl  C(POPMUPOBAHHON BHYTDEHHeH TMO3ULMeN JIMYHOCTH,
CHCTEMOH LIHHOCTHBIX ODHMEHTAalud, MO3UTHBHBIX BHYTPEHHUX y6e>K,quHH
COOTBETCTBYIOLIUX TPAAUI[MOHHBIM IIEHHOCTSIM POCCHMCKOrO 0O0IIecTBa,
pacilpeHre >KU3HEHHOTO OIbiTa M OMbITa [JeSITeJIbHOCTM B IPOLjecce
peanu3aliii OCHOBHBIX HarlpaB/IeHWM BOCIUTATebHON [esSTeIbHOCTH, B TOM
YKC/ie B YaCTH:

1) rpaXk/JaHCKOr0 BOCIIUTAHMA:

cOpMHUPOBAHHOCTb ~ TPaXKAAHCKOW  TIO3WIMM  OOydJaroimierocs  Kak
aKTUBHOTO Y OTBETCTBEHHOT'O UjIeHa POCCUICKOTO OOIIIeCTRa;

OCO3HAHMWE CBOMX KOHCTUTYLIMOHHBIX TpaB M 00s3aHHOCTEH, yBa)kKeHHe
3aKOHa Y TIPaBOMOPSI/IKa;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW [esTeIbHOCTH TIpYU CO3ZaHUHN
yueOHBIX TIPOEKTOB, PeIlleHHH YueOHbIX ¥ MT03HABATe/IbHBIX 3a/]au, BLITOJTHEHUN
0MO0/IOTHUeCKUX IKCITEPUMEHTOB;

CIIOCOOHOCTh OTIpefieIiTh COOCTBEHHYHO TO3ULIMI0 TI0 OTHOLIEHUI0 K
SIBJIEHUSIM COBPEMEHHOM JKU3HU U 0OBSICHATD €€;



yMeHHe YUUTHIBATh B CBOUX [IEMCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMO/IeNCTBUSI JIIOJiel C pa3HbIMU yOeXIeHUSIMU, KyIbTyPHBIMU L{EHHOCTSIMU
Y COLIMAJIbHBIM T0JI0KEHUEM;

TFOTOBHOCTb K COTPYZAHUYECTBY B IIpPOLIeCCe COBMECTHOTO BBITIOJIHEHHUS
yueOHbIX, TI03HABAaTeNbHBIX M UCC/IeA0BaTeNLCKUX 3aflau, YBa)KUTEJIbHOTO
OTHOIIIEHWsT K MHEHHIO OIMOHEeHTOB TIPU OOCY/IeHWHM CIIOPHBIX BOTPOCOB
O10/IOTUUECKOTO COZlep>KaHus;

TOTOBHOCTb K T'YMaHUTApHOM M BOJIOHTEPCKOU JleATe/IbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMSA:

c(hhOpMHUPOBaHHOCTh POCCUMNCKOU IPa’K/IaHCKOM WJIeHTUYHOCTH,
MaTpUOTH3Ma, YBaKEHUS] K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTHU Iepef
PopuHoWM, ropfoctd 3a CBOM KpaM, CBOK PoauHY, CBOM SI3bIK M KYJbTYpY,
TMPOLLIJIOe U HaCTOsIIIlee MHOIOHALIMOHAILHOT0 Hapoja Poccuy;

LIEHHOCTHOe OTHOLIeHWe K TPUPOJHOMY HacClAe[U0 W MaMSITHUKaM
MPUPOJBI, NOCTHXKeHUsM Poccruy B Hayke, MCKYCCTBe, CIIOPTE, TEXHOJIOTHSIX,
TpyAe;

CMIOCOOHOCTh OIleHMBATh BK/AJ POCCUMCKUX YUEHBIX B CTaHOBJeHUE U
pa3BuTHe OMOIOTHM, TIOHUMAaHHWSI 3HaueHHsi OMOJIOTHM B TIO3HAaHWM 3aKOHOB
TIPUPO/bI, B )KU3HU UeI0BeKa U COBPEMEHHOT0 00I11eCTBa;

uzeliHasi yOexx1EHHOCTh, TOTOBHOCTh K CIYy)KeHHI0 U 3aifuTe OTeuecTsa,
OTBETCTBEHHOCTb 3a ero Cy/60y;

3) AYXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHMA:

OCO3HaHMe [yXOBHBIX LIeHHOCTeH POCCUKCKOTO Hapo/a;

Cc()OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 MOBe/IeHNs;

CMOCOOHOCTH OL|eHMBATh CUTYAL[UI0 U MPUHUMATh OCO3HAHHbIE pellleHwUs,
OpPUEHTHPYSCh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTHY;

OCO3HaHHe JIMYHOTO BKJ/IaJja B IOCTPOEHHe YCTONUMBOTO Oy IyIIiero;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM DOJMTE/SIM, CO3[aHHIO CeMbU Ha
OCHOBe OCO3HAaHHOI'O MPUHATHS LEHHOCTEN CeMEeNMHOM KU3HU B COOTBETCTBUU C
TpaJULIMSIMM HapoZoB Poccuu;

4) 3cTeTUYeCKOro BOCIUTAHUA:

3CTeTHUeCKOe OTHOIIEeHHe K MUPY, BK/IFOUasi 3CTETUKY ObITa, HAYYHOTO U
TeXHUUECKOTO TBOPUECTBa, CTIOPTa, TPY/ia, OOII[eCTBEHHBIX OTHOIIIEHNUH;

MOHMMaHue >SMOLIMOHAIBHOTO BO3/|€MCTBUS JKUBOW TIPUPOJBI U eé
LIeHHOCTH;

TFOTOBHOCTh K CaMOBBIDa)KEHHUIO B pa3HbIX BHJaX UCKYCCTBa, CTPeMJIEHHE
TMPOSIB/ISITh KaYeCTBa TBOPUECKOW JTMYHOCTHY;

5) ¢pusnueckoro BocnuraHus, (POpMHUPOBAaHUA KYJbTYpPbI 3J0POBbA U
IMOLMOHA/ILHOTO 0/1arono/Tyuus:

TOHMMaHWe U peanu3alusi 3[0poBOr0 W Oe3omacHOro obpa3a >KWU3HU
(3mopoBoe mMTaHWe, COOMIO/leHUMe TUTHEeHWYeCKUX TIpaBUI U HODM,
cba/laHCUPOBAHHBIM DEXUM 3aHSATUM W OTAbIXa, peryJsipHas Qu3nueckas
aKTUBHOCTH), OepeXXHOT0, OTBETCTBEHHOTO W KOMITETEHTHOTO OTHOLIEHUs K
CcOOCTBEHHOMY (PU3UUECKOMY U TICUXUUECKOMY 3/]0POBbIO;

MOHMMaHve LIeHHOCTM TMpaBWI WHAWBUAYaIbHOTO U KOJIJIEKTUBHOIO
0e30macHOTO TIOBeZieHUsI B CUTYyallUsX, YTPOKAIOIIUX 370POBBI0 U JKU3HU
IO JIeH;

OCO3HaHWe  TIOC/IeJCTBUM W  HENpUATUS  BpeJHBIX  [PUBBIYEK
(ynoTpebsieHust aIKOT0J1sl, HAPKOTHUKOB, KYPeHHs);

6) TPy/10BOr0 BOCIMTAHUSA:

TOTOBHOCTB K TPYZY, OCO3HaHUe LIeHHOCTH MacTepCTBa, TPYJo/rooue;



TOTOBHOCTb K aKTMBHOH [1eITeJIbHOCTH TeXHOJIOTHUYEeCKOM U COIMaTbHOMN
HarpaB/IeHHOCTH, CIIOCOOHOCTD UHULIMAPOBATh, T/IaHUPOBATh u
CaMOCTOSITEJTbHO BBITTOJ/IHSATh TAKYIO J€ATebHOCTD;

UHTepeC K Ppa3IuuHbiM cdepaM TpodecCHOHATbHON  /1eATebHOCTH,
yMeHHe COBepIliaTb 0CO3HAaHHBIN BBIOOP Oyayliiel nmpodeccuu U peann30BbIBaTh
COOCTBEHHbIE )KU3HEHHbIE TI/IaHbl;

TOTOBHOCTh W CIIOCOOHOCTH K 00pa30BaHMI0O M CaMOOOpa30BaHMIO Ha
MIPOTSDKEHUM BCel >KU3HU;

7) 9KO/IOTMYECKOr0 BOCITUTAHHA:

9KOJIOTUYECKHU 11eiec000pa3Hoe OTHOIIEHWe K TPUPOZIe KaK HUCTOUYHUKY
YKW3HU Ha 3eMJie, OCHOBE eé CYIIleCTBOBaHUS;

TIOBBIIIIEHHE YPOBHSI 3KOJOTMUECKOW KyJ/IbTYpbl: TPUOOpPETEeHHe OIlbiTa
MIAHUPOBAHUST TIOCTYMKOB M OIIEHKM HX BO3MOXKHBIX TOCJAEACTBUU [Jis
OKDY>Karolllen cpefbl;

OCO3HaHWe TJI00aTbHOTO XapaKTepa KOJ0OrMYecKUx MpobseM U MmyTel ux
pelleHHs;

CMOCOOHOCTh HCIO/IB30BaTh MPUOOpeTaeMble TMPU H3yUeHWH OHOJIOTHU
3HAHUSIT W YMEHHUS TIpU pelleHUuH mpo0seM, CBA3aHHBIX C PaLMOHAIbHBIM
NIPUPO/IONOJIb30BaHHEM  (COOJIOZIeHHe TIpaBU  TOBeJieHUss B TIPUPO/IE,
HampaB/eHHbIX Ha COXpPaHEHWe PABHOBECHS B JKOCHUCTEMax, OXpaHy BH/IOB,
9KOCHCTeM, brocdepsl);

AaKTUBHOE HETpUATHEe [eMCTBUM, TMPUHOCSIIUX BpeJ OKPY)KaloleH
TIPUPO/HON Cpejie, yMeHHe TPOTrHO3MPOBATh HeO/IAaronpUsATHBIE SKOJIOTHUYECKHe
TIOC/IeICTBUS MPeANPUHUMAEMbIX JeMCTBUI U Mpej0TBpallaTh UX;

Ha/JlMule Pa3BUTOTO  SKOJOTMUYECKOTO  MBIIUIEHUS, SKOJIOTHYeCKOM
KY/bTYpbl, OIbITA JeSTeJIbHOCTH S5KOJIOTMUECKOH HAarpaB/IeHHOCTH, YMEHUs
PYKOBO/ICTBOBATLCSI MU B MT03HABATe/IbHON, KOMMYHHKATUBHOM U COL[HA/IbHOM
MPAaKTHKe, TOTOBHOCTM K YyuyaCTUIO B TIPaKTUUYECKOH  JlesITe/IbHOCTU
9KO0JIOTMUECKOM HaTpaB/IeHHOCTH;

8) L[eHHOCTH HAyYHOT0 MO3HAHMA:

Cc(OPMHUPOBAHHOCTbL MUPOBO33PEHMSI, COOTBETCTBYIOIL[ETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH U OOIIeCTBEHHOM MPAaKTHUKH, OCHOBAHHOIO Ha AMajiore
KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHWIO CBOEr0 MeCTa B TOJUKY/IBTYPHOM
MHpE;

COBEpIIIEHCTBOBAaHHE SI3bIKOBOM M UMTATeNIbCKOH Ky/IbTYphbl KaK CpeZCTBa
B3aMMO/IEHICTBHSI MEXY JIFOZABMU U TIO3HAHUS MUPA;

MOHMMaHWe crelydUKA OWO/MIOTMM KaK HayKHW, OCO3HAHUS €€ DO/ B
(bopMHpOBaHNH paIJMOHA/ILHOTO HAYYHOTO MBILIIEHHUs, CO3aHUH 1[eJI0OCTHOTO
rpeJcTaB/ieHst 00 OKpY»KarollieM MHUpe Kak O e[MHCTBe MPHUPO/IbI, UejoBeKa 1
00I1[eCTBa, B TMO3HAHWK TPUPOJHBIX 3aKOHOMEPHOCTEH M peIlleHHud Mpob/iem
COXpaHeHHs TIPUPOHOT0 paBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH /11 COBPEMEHHOM I[UBH/IM3AL[1H:
obecrieueHrs1 HOBOTO YPOBHSI Pa3BUTHSI MeAULIMHbBI, CO3/JaHUe MEePCIEeKTUBHbIX
OMOTEeXHO/OTUM, CIOCOOHBIX pellaTh pecypcHble TMpo0/ieMbl  pa3BUTHS
yeJ/I0BeUeCTBa, MTOMCKA MyTeH BBIXO/A U3 IJI00a/TbHBIX 9KOJOTMUECKHX MPoOIeM
u obecrieueHust Tepexoja K YCTOMUMBOMY Pa3BHUTHIO, palOHAIbHOMY
WCTIO/Ib30BaHUIO TIPUPOJAHBIX PeCcypcoB U (POPMHUPOBAHHIO HOBBIX CTaHAApPTOB
JKU3HU;

3aUHTEPECOBAHHOCTh B TIOJIyU€HUM OMOJOTMUYECKMX 3HAHMM B I[eJIsX
TOBBIIIIEHUsT OOIIel Ky/bTyphbl, €CTeCTBEHHO-HAayYHOH TPaMOTHOCTH, Kak



COCTaBHOM  yacTd  (YHKUMOHAIBHONW  IPaMOTHOCTH  OOYYaroIIuXCs,
dbopmMHpyeMoii 1pu U3yueHu OHOIoTUY;

MOHMMaHWe  CYL[HOCTM MeTOJOB TO3HaHWS, WCMO/b3yeMbIX B
ecTeCTBeHHbIX HayKax, CIIOCOOHOCTH WCTIO/b30BaTh MOy4yaeMble 3HaHUS [IJist
aHasM3a U OOBSICHEHUS SIB/IEHUM OKPY>KaloI[ero MUpa M MpOUCXOSAIINX B HEM
V3MeHeHU, yMeHue [ielaTh 000CHOBaHHbBIE 3aK/IFOUEHUsT Ha OCHOBe Hay4HBIX
(haKTOB Y MMEIOLINXCS JAHHBIX C LeJIbI0 M0JyYeHUs JOCTOBEPHBIX BbIBO/OB;

CIMOCOOHOCTH CaMOCTOSITe/TbHO UCII0/Ib30BaTh OMOIOTUUYecKre 3HaHUS IS
peltieHUst TPO06JIeM B peasibHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HaHMe LIeHHOCTH Hay4YHOH JiesiTe/IbHOCTH, TOTOBHOCTb OCYLL|EeCTBJ/ISITh
MPOEKTHYI0 M UCCJIe[|0BaTeNbCKYIO JesTeTlbHOCTb UHAWBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U  CIIOCOOHOCTb K HeTNpephiIBHOMY 00pa30BaHUI0 U
camMo00pa30oBaHUI0, K aKTUBHOMY TI0JIyUeHUIO HOBBIX 3HAaHUU 10 OMOIOTUU B
COOTBETCTBUM C )KU3HEHHBIMU TIOTPeOHOCTSIMH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertarnpeaMeTHble  pe3y/sbTaThl  OCBOEHUs ~ yueOHOTO  TpeiMeTa
«buosnorus» BK/IIOUAIOT: 3HauMMble [y (POPMHPOBAHUSI MHPOBO33PEHUS
00yuaromxcs  MeXIUCHUIUIMHAPHbIe  (MeXXIIpeJMeTHble)  OOllleHayuHbIe
MOHSITUSI, OTPa’KaloIlhe 1eJI0OCTHOCTh HayYHOW KapTWHbI MUpA U CIelU(UuKy
METO/IOB TI03HAHWs, WCIO/Mb3yeMbIX B eCTeCTBEHHbIX HayKax (BeIecTBO,
SHeprusi, siBjieHue, MPOLECC, CUCTeMa, Hay4HbId (aKT, TIPUHLUII, TUIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, Teopus, WCCae/loBaHWe, HabsrofeHWe, U3MepeHue,
JKCTIepUMEeHT W JpYyIuX),  yHHWBepcajdbHble  yueOHble  [IeHCTBUS
(mmo3HaBaTenlbHble, KOMMYHHUKATHBHbIE, DeTy/ISATHBHbIE), 0becreunBaroIye
(opMUpoBaHre (PYHKIIMOHA/IBHOM T'PaMOTHOCTU W COLIMA/IbHOM KOMITeTeHLIUU
00y4JarImMxcs, CIIOCOOHOCT, OO0YYaroOl[UXCS  HCIIO/Ib30BaTh  OCBOEHHbBIE
MeXIUCLIUIUVIMHADHbIE, MHPOBO33peHUYeCKHMe 3HaHWs UM  yHUBepcajbHble
yueOHbIe eCTBUS B ITO3HABaTeIbHOM M COL[MAIbHOMN MPAaKTHKe.

MertarpeiMeTHbIe pe3y/IbTaThl OCBOEHHWsI MPOTPaMMbl CpefiHero 00Iijero
o0Opa3oBaHus JO/DKHBI OTPaXKaTh:

OB/lafileHHe yHUBEpPCA/bHBIMH  Y4eOHBIMH  IO3HABaTeIbHBIMH
e CTBUAMU:

1) 6a30BbIe JIOTHUECKHE AeHCTBUA:

CaMOCTOSITeJTbHO  (JOPMYJIUPOBAaTh W aKTyaJM3UpOBaTh  IpobsieMy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

WCIO/Ib30BaTh MPU OCBOEHWHW 3HaHUM TMPUEMBI JIOTUYECKOTO MBbIIIEHUS
(aHanu3a, CWHTe3a, CpaBHeHHs, Kiaccubukaiyy, 00001eHus), pacKpbiBaTh
CMBICTT OHMOJIOTHYECKMX TIOHATHN (BBIAENATh WX XapaKTepHble TIPH3HAKH,
yCTaHaB/MBATh CBS3U C APYTUMU MOHSATHSMU);

orpeJieNiaTh LieU [esATeTlbHOCTU, 3ajlaBasi MapamMeTpbl U KDUTEPUM UX
JNIOCTWDKeHUs, COOTHOCUThL pe3yJ/ibTaTbl [esiTelbHOCTA C T0CTaB/IeHHbIMU
Le/sIMU;

WCTI0/Tb30BaTh OWOMOTUUeCKHe TIOHATHS MAJii O0BbsicHeHus (akToB U
SIBJIEHUU >KUBOW MMPUPO/IbI;

CTPOUThL JIOTUUECKWe pacCyXAeHus (MHAYKTUBHbIE, [eNyKTHUBHbIE, 0
aHajIoruK), BbISIBJIATb 3aKOHOMEDHOCTH U TPOTUBOpPEUMsi B pacCMaTpHBaeMbIX
sIBJIeHUsIX, (POPMY/TMPOBATh BbIBO/JbI U 3aK/THOUEHUS;



MPUMEHATb ~ CXEMHO-MOJie/ibHble  CPEACTBA /I MpPe/CTaB/eHust
CYILIECTBEHHBIX CBSI3€M U OTHOIIEHWN B M3y4aeMbIX OUOJIOTMUECKUX OOBEKTax,
a TaKKe TMPOTHBOPEUM pa3HOTO pOJia, BBISBJIEHHBIX B  Pa3/IMUHBIX
WH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabatkIBaTh MJIaH pelleHus MPoOsieMbl C YUETOM aHa/M3a UMEHOIIUXCS
MaTepuaIbHBIX Y HeMaTepUaabHbIX PeCypCOB;

BHOCUTb KODDEKTHBBI B [I€ITE€/IbHOCTb, OIIEHUBAaTb COOTBETCTBUE
pe3y/bTaToB LieJIsiM, OLIEHUBATh PUCKU TTOC/Ie/ICTBUH [1esiTe/IbHOCTH;

KOODJJUHUPOBaTb W BBITIONHATH Pab0OTy B YCJIOBUAX PpeabHOTO,
BUPTYa/IbHOTO U KOMOWHUPOBAHHOTO B3aMMO/I€HCTBUS;

6pa3131/113a"r1; KpPeaTUBHOE MBIIIIEHUE TIPH PELeHUH )KU3HEHHBIX MTPO0JIeM.

2) 0a3oBbIe HCC/IeJ0BaTe/IbCKHE AeHCTBUS:

BMQ/IeTh ~ HaBbIKaMU  yueOHO-UCC/IeOBaTe/IbCKOM U TIPOEKTHOM
JeaTeTbHOCTY, HaBbIKAMU  paspellleHdsi MpoOsieM, CMOCOOHOCTBIO |
TOTOBHOCTBIO K CAMOCTOSITeJTbHOMY TIOMCKY METOZIOB peIlleHHs] MPaKTUUeCKuX
3afiau, MPUMEHEHUI0 Pa3/IMUHbIX MeTO/IOB IMO3HAHMUS;

WCTIOb30BaTh Pa3/iMuHble BUJbI JeSITeTbHOCTU TI0 TOYUYeHUI0 HOBOTO
3HAHUS, €ro WHTepIrpeTaluy, NpeoOpa30BaHUI0 U MPUMEHEHUI0 B yueOHBIX
CUTYaI[UsIX, B TOM YHCJIe TP CO3/JaHUM YUeOHBIX U COLMA/IbHBIX TTPOEKTOB;

(GopMUpOBaTL  HAyuUHBId  THUI  MBIIUIEHUS,  B/IaZieTh  HAYYHOU
TEPMUHOJIOTHEH, K/TFOUEBBIMU TIOHATHUSIMU U METO/IaMU;

CTaBUTh M (OPMy/IMPOBaTh COOCTBEHHBbIE 3a/aud B 0Opa3oBaTebHOM
JeSITeIbHOCTH Y )KU3HEHHBIX CUTYaIUsX;

BBISIB/IITh TIPUUMHHO-CJ/IE/ICTBEHHBIE CBSI3W W aKTya/IM3UPOBATh 3aziauy,
BBIJBUTaTh TUTIOTE3y €€ peIleHUs], HaXO/[UTh apryMeHThI J/Is J0Ka3aTe/bCTBa
CBOMX YTBEP)K/[€HUI, 3a/]aBaTh TTapaMeTpPhl U KPUTEPUH PeIlIeHuS;

aHa/IM3UpOBaTh TIO/iyueHHbIe B XOZe pelleHus 3aZlaud pe3yJbTaThl,
KPUTHUYECKU OIIeHWBaTh WX [OCTOBEPHOCThb, IMPOTHO3UPOBaTh W3MEHEHUE B
HOBBIX YC/IOBUSIX;

JIaBaTh OL[eHKY HOBBIM CUTYAI[VsIM, OL[eHUBaTh MPUOOPETEHHBIN OITBIT;

OCYILeCTBJISITh 1Lie/ieHaripaB/ieHHbIN TOMCK TiepeHoca CPefiCTB U Croco00B
JercTBYs B IPOeCCHOHATBHYIO CPeay;

yMeThb TIepeHOCUTh 3HaHUs B TO03HABATe/IbHYIO U MPaKTUUeCKyr 00/1acTH
JKU3He1esTeTbHOCTH;

YMeTh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX TIPEIMETHBIX 00/1acTel;

BBIJIBUTATh HOBbIE WJIeH, Mpe/|jlaraTh OPUrMHAbHBIE TIOAXO/Ibl U PelleHus],
CTaBUTh MPOOIEMBI U 3aZlauM, JOMYyCKAaloIlYe a/ibTepHAaTUBHbIEe pelleHus..

3) pabora c uHdopmaluei:

ODUEHTUPOBAThCA B Ppa3/MUHbIX MCTOYHMKAX WHQOpMaImu (TeKCTe
yueOHOTO MOCOOMs, HAyuHO-TIOMYJIIPHOM  JidTepaType, OHOIOTMUYECKUX
C/IOBapsiX W CIPABOYHHKAX, KOMITLIOTEPHBIX 0a3axX [aHHBIX, B VHTepHeTe),
aHa/IM3UpOBaTh MH(OPMALIMIO pa3MuUHBIX BUAOB U (OPM TIpeZCTaB/eHusl,
KPUTHUYECKU OIIeHHUBaTh €€ J0CTOBEPHOCTh W HEMPOTUBOPEUNBOCTS;

(OpMy/TUPOBATh 3aPOCHI ¥ TIPUMEHSITh Pa3/IMUHbIE METO/IbI TIPU TIOUCKE U
oTtbope Ouonornyeckodi uH(OpPMaLMK, HEOOXOAUMOUM [Jisi  BBITIOJHEHUS
yueOHBIX 3a71ay;

NpUOOpeTaTh OMBIT UCIO/Ib30BaHUs MH(HOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHM, COBEpIIeHCTBOBATb KY/JAbTYDY aKTHUBHOTO  KCIOJb30BaHUS
Pa3/IMUHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSITeJTbHO ~ BbIOMpaTh ONTUMAIBHYIO (OpPMY  IpezCTaB/IeHUsS
ouonornueckor wH(popMaruK (cxembl, TrpauKH, [AAarpaMMbl, TaOJHULIBI,
PUCYHKH U JIpyTOe);

WCTI0/Tb30BaTh HAyUHbIM $SI3bIK B KauecTBe Cpe/CcTBa MpH paboTe C
Ouonornueckor wuH(OpMaIMell: TIPUMEHSATb XUMHUeCKde, GHU3NUECKHe W
MaTeMaTUueCcKre 3HaKd U CUMBOJIBI, (popmyJibl, abOpeBUaTypy, HOMEHK/IATYPY,
WCIO/Ib30BaTh M Tpeo0pa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  Cpe/ICTBa
HarasiTHOCTH;

B/IaJleTb ~ HAaBbIKAMM  pACO3HAaBaHUsI W 3alluThl  UHGOPMAaLUU,
“HGbOpPMaI[MOHHOM 6e3011aCHOCTH JTMUHOCTH.

OB/afieHNe yHHMBepCa/TbHBIMM KOMMYHUKATUBHBIMU JeUCTBUSIMMH:

1) o0menue:

OCYLLeCTB/ISATH KOMMYHMKAllUM BO Bcex cdepax >KU3HM, aKTHBHO
yuacTBOBaTh B JHWa/ioTe WM AWCKYCCHU TI0 CYIIIeCTBY OOCY>KIaeMOM TeMbl
(ymMeHue 3ajjaBaThb BOINpPOCHL, BbICKA3biBaThb CYXKIEHUSI OTHOCUTEJIbHO
BBITIO/THEHUS Tpe/j/laraeMOM 3a/laud, YUUThIBaTh MHTEPEChl U COr/IaCOBAHHOCTD
MO3ULIMHM APYTUX YUaCTHUKOB [IUA/Iora WK JUCKYCCUN);

pacrio3HaBaTh HeBepOanbHBIE CpeficTBa OOIeHMs], TIOHMMAaTh 3HaueHHe
COLIMAIbHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS] KOH(DJIMKTHBIX CUTYal[uH,
yMeTb CMSITUaTh KOH(MJIUKTHI U BECTH NePeroBOpbI;

BJIaZIeTh Pa3/IMUHLIMU CITOco0aMH OOITIeHHUs] U B3aUMO/IeHiCTBHS, TTIOHUMAThb
HaMepeHUs1 [JPYTUMX JIIOJled, TPOSIB/IATh YyBaKUTeTbHOE OTHOIIeHUe K
cobeceTHUKY U B KOPPEKTHOU (hopme (HhOpMyIMpPOBaTh CBOM BO3PayKEeHHS;

Pa3BEPHYTO U JIOTUYHO M3/laraTh CBOK TOUKY 3pEHUSsI C UCMO0J/Ib30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHas JesiTe/IbHOCTh:

MOHMMAaTh W MCIOJb30BaThb  TIPEMMYILeCTBA  KOMaHAHOU U
VHAVBUAYa/bHOH paboTbl TpH  pelleHWH OHUOIOTUUecKOW MpobJ/ieMsbl,
000CHOBBIBATh Heo0X0JUMOCTh MpUMeHeHUsT IPYTITIOBBIX dbopm
B3aMIMO/IENCTBUS MPU PellieHnH yueOHOM 3a/1aum;

BLIOMpATh TEMATUKy W MeTO/bl COBMECTHBIX AEMCTBUM C yUETOM OOIIMX
MHTEpPeCOB YU BO3MOKHOCTEH KaXKI0r0 U/jieHa KOJIJIEKTUBA;

MpPUHUAMAaTh 1leJld COBMECTHOM [eITeJIbHOCTH, OpraHu30BbIBaTb U
KOODAVHUPOBATh [EUCTBUS MO €€ NOCTWKEHWIO: COCTaB/ISATh MUIaH JEeUCTBUU,
pacrpeziesisitb pojid C YU6TOM MHEHHH y4aCTHUKOB, 0OCYXZaTb pe3y/bTaThbl
COBMECTHOM paboThI;

OLIeHMBaTh KaueCTBO CBOEro BK/aZila M KaKJOTO y4yaCTHHKA KOMaH/bl B
OOIIMiA pe3y/ibTaT 10 pa3pab0TaHHBIM KPUTEPUSIM;

rpejjaraTb HOBbIe TPOEKTHI, OLIEHWBAaTh HJled C TIO3WULIMM HOBU3HBI,
OpPWUTMHAJ/ILHOCTHU, NMPaKTUYeCKOW 3HAUMMOCTH;

OCYLL[eCTB/ISITh TIO3UTUBHOE CTpaTernueckoe MOBeJeHWe B Ppa3/IUUHbIX
CUTYaI[UsX, TIPOSIB/ISITH TBOPUECTBO U BOOOpa)keHHe, ObITh MHUITMATHBHBIM.

OB/afieHrie yHHBepPCa/TbHBIMH Pery/JIATUBHBIMU JeUCTBUSIMH:

1) camoopranu3zanus:

WCTI0/Tb30BaTh OHOJIOTWUEeCKWe 3HaHHWS [/ BbISBIEHUs TIpo0/ieM U UX
pellleHus B )KU3HEHHBIX U yUeOHBIX CUTYyaIHsIX;

BLIOMpaTh Ha OCHOBe OWMONIOTMUECKWX 3HAaHUW I1ie/ieBble WM CMBIC/IOBBIE
YCTaHOBKHU B CBOMX JEMCTBUSIX U MOCTYMKAX M0 OTHOLIIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3[J0POBbIO OKPY KaIOIIUX;



CaMOCTOSITeJTbHO ~ OCYILECTB/IATb ~ I103HABATe/IbHYI0  JesiTellbHOCTb,
BBISIBJIATH  TIPO0OJIEMBI, CTaBUTb U (OPMyIUpPOBaTh COOCTBEHHbIe 3aflauvl B
oOpa3oBaTe/bHOM /IeATeTbHOCTH U )KU3HEHHBIX CUTYaL[UsIX;

CAMOCTOSITE/ILHO COCTaB/IATh TUIAH peIleHus MpoOseMbl €  YUYETOM
HUMEIOIINXCS PeCypCoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPeATIOUTeHH;

JlaBaTh OL|EHKY HOBBIM CUTYaL[UsIM;

pacIvpsiTh ~ paMKU  yueOHOTO TipefMeTa Ha OCHOBE  JIMUHBIX
NpeArnoYTeHN;

JefiaTb ~ OCO3HaHHBIM  BbIOOpD,  aprymMeHTUpOBaTh  ero,  Opatb
OTBETCTBEHHOCTH 3a pelleHue;

OL|eHUBATb NTPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO U TIPOSIBJIEHUIO IIUPOKOW 3pYAULIU B
pa3HbIX 00/1aCTsIX 3HAHWM, TIOCTOSIHHO TIOBBIIIATh CBOW 0OOpa3oBaTeNbHBIN U
KYJ/IbTYPHBIN YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYaLMsIM, BHOCUTb KODPEKTUBBI B [1eITe/IbHOCTb,
OLIeHMBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJIsIM;

BJIaZIeTh HaBbIKaMU [O3HaBaTe/bHOU peQieKCMA KaK OCO3HaHUs
COBepLIaeMbIX [eWCTBUM W MBICIUTENBHBIX IIPOLIECCOB, WX pe3y/bTaTOB U
OCHOBAHHH, MCIO/b30BaTh MPUEMBI pedIeKCUU /IJIsi OLIeHKU CUTYallu, BbIbopa
BEPHOT0 PeLLeHNs;

YMEThb OLIeHWBAaTb DUCKA M CBOEBPEMEHHO MPUHHUMAaTh DEIleHUs M0 UX
CHWKEHMIO;

MPUHUMaTb MOTHUBBI U apryMeHThbl [DYIMX TMpPU aHajau3e pe3yJ/bTaToB
JlesITeNTbHOCTY;

3) npuHsATHE CedA U [Pyrux:

TIPUHUMATD Cebsl, TTOHUMasi CBOM HeJJOCTaTKU U JIOCTOWHCTBA;

MPUHUMaTb MOTHUBBI U apryMeHTbl [DYIMX TMPU aHajau3e pe3yJ/bTaToB
JlesITeNTbHOCTY;

TIpU3HaBaTh CBOE MPaBO Y TIPaBO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3ULIMU IPYTOT0 UeoBeKa.

INPEAMETHBIE PE3YJ/IBTATHI

[TpenmeTHble pe3ynbTaThl 0ocBOeHHs TporpamMmbl COO 10 OWosoruyd Ha
6a30BOM ypOBHe BK/IHOYAIOT crieljududeckre [y yueOHOTO TMpeaMeTa
«buonorusi» HayuHble 3HaHUWS, YMEHHWsS W CIOCOOBI /eHCTBUI T0 OCBOEHHUIO,
VMHTepIpeTalii YW Tpeobpa3oBaHUIO 3HAHWM, BUJbI JeSTeJIbHOCTA TI0
TMOJ/IyUYeHHI0 HOBOTO 3HaHWS U TIPMMEHEHHWIO 3HaHWM B DPa3/IMUHBIX y4eOHBIX
CUTyalUsIX, a TakKKe B peajbHbIX >XU3HEHHbIX CUTyalUsiX, CBA3aHHBIX C
buonorueii. B mporpamme mpegMeTHbIe pe3y/bTaThl MpeZACTaB/IeHbI TI0 TOAAM
o0yueHwusl.

[TpenmeTHBIE pe3ynbTaThl OCBOEHHS yueOHOro npeamMera «buonorus» 6 10
K/1acce I0/KHBI OTPaXkaTh:

cOpMUPOBAHHOCTb 3HAaHUM O MecTe U POAU OUONMOTMM B CHUCTeMe
Hay4yHOrO0 3HaHUS eCTeCTBEHHbIX HayK, B (DOPMUDOBAaHUM COBPEMEHHOMU
eCTeCTBeHHO-HAaYUHOM KapTUHbI MMpPAa U HAay4YHOrO MHDOBO33DeHMs, O BKJaJe
POCCMMCKHUX U 3apyOe)KHbIX YUEHBIX-OMOMOrOB B  pa3BuTHE OHOIOTHH,
(yHKLMOHaIbHOW IPAMOTHOCTH UeJioBeKa [I/isl pellieHusl )KU3HeHHbIX 3a/ay;



yMeHHe pacKpbIBaThb COJepKaHue OMOIOrMUeCKUX TEPMHHOB U TIOHSITHIA:
JKU3Hb, KJ/IeTKa, OpraHu3M, MeTabomm3m (o0OMeH BeIecTB W TpeBpaileHre
SHEPruM), romeocTta3 (CcaMOpery/isilus), YpPOBHeBasi OpraHu3alys >KUBBIX
CUCTEM, CaMOBOCIIpOM3Be/ieHre (penpoayKuus), HaCJ/1eJCTBEHHOCTb,
HW3MEeHUYMBOCTb, POCT U Pa3BUTHE;

yMeHWe WH37araTh OWOJIOTHYecKre TeopuH (KIeToYHas, XPOMOCOMHas,
MYTallOHHasl, IIeHTpa/ibHasi ZorMa MOJIeKy/IsspHOU Ouosioruu), 3akoHbl (T
Mengens, T. Mopraxa, H. . BaBuioBa) u yuenus (0 rieHTpaX MHOT00Opa3usi U
MPOUCXOXXJeHUs] Ky/JAbTypHbIX pacteHurd H. W. BaBusoa), onpejensiTb
IPaHULIbl UX IPUMEHUMOCTH K KMBbIM CHUCTeMaM;

yMeHUe BjlafieTb MeTO/laM{ HayuHOT0 TTO3HaHUs B Oroioruu: HabmoneHre
Y OTMCaHUe )XUBBIX CUCTEM, TIPOLIECCOB U SIBJIEHUM, OpraHu3al[ysl U MPOBe/IeHUe
OUMOIOTUUECKOTO ~ SKCTIepUMEHTa,  BBIZIBIDKEHWE  TUIIOTE3bl,  BbISBIEHUE
3aBUCHMOCTH MEXXJy WCCAelyeMbIMA BeJTMUMHAMU, OOBSCHEHHE TIOMyUeHHBIX
pe3y/bTaToB, UCIO/Ib30BaHHBIX HAYUYHBIX TIOHSATUM, TEOPUM U 3aKOHOB, YMEHHE
JlesiaTh BBIBO/IbI HA OCHOBAHUM TI0/TyUYeHHBIX Pe3y/IbTaToB,;

yMeHUe BblJle/IATh CyL|eCTBEHHbIE TPU3HAKKA BUPYCOB, KJIETOK IPOKAapUOT
¥ 3yKapuOT, OJHOK/IETOUHBIX ¥ MHOTOK/JIETOUHBIX OPraHHW3MOB, OCOOEHHOCTH
niporieccoB: obMeHa BeIlleCTB U TpeBpallleHusi SHeprur B KieTKe, (hOTOCHHTE3a,
TJIaCTUUECKOTO U JHEepreTHYeCcKoro oOMeHa, XeMOCHHTe3a, MUTO03a, Melo3a,
OIUIOIOTBOPEHUS], Pa3MHOXXEHHWs, WHAWBU/JYa/lTbHOIO pPa3BUTUSI OpraHyM3Ma
(oHTOTr€EHe3);

yMeHUe TIPUMEHSITh MOTyUeHHbIe 3HaHUS i1 00bsCHEeHUST OMOIOTHYeCKUX
TMPOLeCCOB U SIBJIEHUH, J/1s1 IPUHSATUS TIPAKTUUECKUX PellleHul B MOBCeJHEeBHOU
KU3HU C 1enbio obecrieueHust 6e30MacHOCTA CBOEro 37I0POBbSI U 3/[0POBbSI
OKDY>KaIOII[UX JIIOJlel, CoO/Mo/leHrdsT HOpM TPaMOTHOTO TIOBe/IeHHS B
OKpY>Karolller MPUPOJHOU cpejie, MOHUMaHVWe HeoOXOAUMOCTU MCIO/b30BaHUS
JOCTYKEHWM COBpPEMEeHHOW OMOIoruM M OMOTeXHOJIOTHH i parjioHaIbHOTO
TIPUPO/OTI0/Tb30BaHUS;

yMeHHe pellaTh 3JIeMeHTapHble TeHeTUUeCKWe 3a7aud Ha MOHO- U
JUTUOPUIHOE CKpeIlMBaHHe, CIeTUIEHHOe HacjelloBaHHe, COCTAB/IATbH CXeMbl
MOHOTMOPH/IHOTO CKPeIMBaHus JJis TTpe/icKa3aHus Hac/ieZJOBaHUsI IPU3HAKOB y
OpraHu3MOoB;

yMeHMe BBITTO/IHATE JTabopaTOpHbIe U MPaKTHUYeCcKre paboThl, coOMoAaTh
rpaBwWIa Tipu paboTe ¢ yueOHBIM U TabopaTOPHBIM 060pyOBaHKEM;

yMeHWe KPUTHMYEeCKU OLIeHWBaTb U WHTEPNpPeTUPOBaTh WH(MOPMALUI0
OUMOIOTUUECKOTO COZIep)KaHMs], BKJIIOUAIOIIYI0 TICEeBJOHAyUHble 3HAHUS U3
pa3/iMuHbIX MWCTOYHUKOB (CpeJCTBa MacCCOBOM WH(OpMAal[MH, Hay4YHO-
TONYyJ/ISIPHbIE MaTepuasbl), STUUECKUE acreKThbl COBPEMEHHbIX UCCIe[0BaHUl B
ouonoruu, MeNLIHe, OUOTEXHOJIOTHY;

yMeHHe CO3/laBaTh COOCTBeHHbIE TTMChbMEHHBbIE W YCTHBbIE COOOIIEeHMS,
0000111ass  OMO/IOTHYECKYI0 HWH(OPMAIMI0 M3 HECKOJbKUX HWCTOUHMKOB,
IPaMOTHO MCTIO/Tb30BaTh MOHATHHHBIN aTiliapaT OMOIOTHH.

[TpeMeTHBIE pe3y/IbTaThl OCBOEHUS yueOHOro TipegMeTa «bronorus» 6 11
K/1acce 10/KHBI OTpaXkaTh:

c(hOpMHUPOBAHHOCTb 3HAHMM O MecTe U PO OWONOTMM B CHUCTEME
HAayyHOTO 3HAaHUS eCTeCTBEHHbIX HayK, B ()OPMUDOBaHUU COBPEMEHHOU
eCTeCTBeHHO-HAayUHOM KapTUHbI MMpa U Hay4yHOrO MHDOBO33pEHMs, O BKJajle
POCCUHCKAX U 3apyOeXKHBIX YUEHBIX-OHMO/IOTOB B pa3BUTHE OHOJIOTHH,
(YHKIMOHA/IbHOW TPaMOTHOCTH YeJIOBeKa [IJisl pellleHrs )KU3HEeHHbIX 3a/1ayu;



yMeHHe PacKphIBaTh Coflep)KaHue OHOJIOrHUeCcKUX TePMUHOB U TIOHSITHI:
BU/Z, TONYJsALMS, TeHOMOH[, SBOJIOLMS, [JBWKYyL[Me Cuibl ((PaKTOphbI)
3BOJIIOLIUY, TIPUCIIOCOB/IEHHOCTD OpraHM3MOB, BUZI000pa3oBaHue,
3Ko0JiIoThYecKue (haKTopbl, SKOCHCTeMa, MPOAYLIeHTbl, KOHCYMEHTbI, pe1yLieHThI,
1[eTTH TIUTaHusA, 9KOJIOTHUeCcKasi TMpaMi/ia, OrnoreoiieHo3, buocdepa;

yMeHHe Wu3/1aratb OWosornyeckre TeopuM (3BOJOL[MOHHas Teopusi Y.
HlapBrHa, CHUHTeTMYeCKasi TeOpHsl SBOJIIOLMH), 3aKOHbI U 3aKOHOMEPHOCTHU
(3apoppiiieBoro cxogctBa K. M. Bapa, uepefioBaHus I71aBHbIX HarpaBieHUN U
nyteit 3Bomony A. H. CeBepiioBa, yueHus: o 6uocdepe B. V. BepHazckoro),
orpe/ieNiSiTh TPaHUI[bl UX TTPUMEHUMOCTHU K >KUBBIM CUCTEMaM;

yMeHUe B/laZieTb MeTOAaM1 HayYHOT O M03HaHUsI B Oroioruu: HaboieHue
Y OTMCaHue XUBbIX CUCTeM, MPOLIeCCOB U SIBJIEHUI, OpraHu3aliusi U MpoBe/ieHre
OUMOIOTUUECKOTO ~ SKCTIepUMEHTa,  BBIZIBIDKEHWE  TUIIOTE3bl,  BbISBIEHUE
3aBUCUMOCTH MeXXAY HCC/elyeMbIMU BeJMUMHaMH, OOBbsICHEHHe TIOyUYeHHbIX
pe3y/ibTaToOB, UCI0J/Ib30BAaHHBIX HAaYUHBIX TIOHSITUM, TeOpU 1 3aKOHOB, YMeHUe
JleniaTh BbIBO/IbI HA OCHOBAHWH TOJTyUeHHbBIX pe3y/bTaToB;

yMeHHe BBIIEJIATh CYI[eCTBeHHbIe TPU3HAKU CTPOEHUS OMOIOrHUeCcKuX
O0ObEKTOB: BW/IOB, TIOMYJISIL[MM, TIPOAYLIEHTOB, KOHCYMEHTOB, De[yLIeHTOB,
OUOreoLleHO30B U 3KOCUCTEM, OCOOEHHOCTHM TIPOLIECCOB: Hac/eICTBEHHOMN
W3MEeHUMBOCTH, eCTeCTBEeHHOTO oTOopa, BUZI000pa30BaHus,
TIPUCTIOCOO/IEHHOCTY OpPraHW3MOB, [I€MCTBUS IKOJIOTHUECKHX (PAKTOpOB Ha
OpraHv3Mbl, TlepeHoca BelL[eCTB W T[0TOKa SHEPruuM B JKOCHUCTEMax,
aHTPOMOTeHHbIX M3MEeHeHWW B 5KOCHCTeMaxX CBOell MeCTHOCTH, KPyroBOpOTa
BelIleCcTB U OMOreoXMHUUYeCKUX LIUKJIOB B Ouocdepe;

yMeHMe TIPUMEHSITh MoTyUeHHbIe 3HaHUS i1 00bsCHEeHUST OMOIOrHYeCKUX
TIPOLIECCOB U SIBJIEHUM, /ISl TIPDUHSATHS TIPAKTUUECKUX PellleHU B TTOBCeIHEBHOM
JKU3HU C 1enbio obecrieueHust Ge30macHOCTU CBoero 3[J0POBbSI U 3[I0POBbBSI

OKDYXKAIOLIMX  JIH0fled, COOMIOfeHUs  HOPM aMOTHOTO TIOBeJleHUs] B
OKDY’KaroLL|el MPUPOJHOW Cpe/ie, TIOHUMaHHe Heo XOJUMOCTH HCIT0/Ib30BaHUsI
JOCTYKEHUM COBpeMeHHOM buosiorum bt PaLMOHA/ILHOTO
MIPUPO/IOMNO/Ib30BaHUS;

yMeHHe pelllaTh 3/7eMeHTapHble OHOJOrMUecKHe 3a/jaud, COCTaBJISATh
CXeMbI TIepeHOCa BeILeCTB ¥ SHePrur B 9KOCHUCTeMax (L[erH MUTaHus);

yMeHHe BBIMO/HATh 1abopaTopHbIe M MPaKTHUeCKHe paboThl, COO/II0ATh
rpaBwWIa Tipu paboTe ¢ yueOHBIM U TabopaTOPHBIM 060pyOBaHKEM;

yMeHHe KDUTHUECKH OIleHWBaTh W HHTEPIPETUPOBaTh HH(MOPMAIUIO
6HOIOrNYeCKOTO  COZIePXKaHMs, BK/IHOUAIOIIYI0 TICEB/IOHAYYHbIE 3HAHWS W3
pa3IMUHbIX MCTOUHUKOB (CpeficTBa MAacCOBOM MH(MOpPMAI[UM, HAay4HO-
TOMy/IIPHbIE  MaTepHuasibl), pacCMaTpuBaTh TJioOa/lbHbIE  JKOJTOTMUYECKHE
1po0JIeMbl COBPEMEHHOCTH, (POPMHPOBATH T10 OTHOILIEHUIO K HUM COOCTBEHHYIO
TIO3UIIHIO;

yMeHHe CO3/laBaTb COOCTBEHHbIE MMHUChbMEHHbIE U YCTHbIE COOOIIEeHus,
0600wiasi  GMOMOrMYecKyr0 MH(QOPMALIMIO U3  HECKOJIbKUX — HMCTOUHMKOB,
IPaMOTHO MCIO/Ib30BaTh MOHATHUMHBIM armapaT OHO/IOTHH.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJ/IACC
No HaumeHnoBaHue KosinyecTBo yacoB
OneKTpoHHbIe (H(POBEHIE)
n/ pa3/jie/ioB U TeM KoHTpo/1bHBIE I[IpakTUueckue
Bcero o0pa3oBaTe/IbHBIE PeCypChl
n NporpamMMsbI padoThI padoThI
1 Buosiorus kak Hayka 2 0.5 Brb/morexa [IOK
https://m.edsoo.ru/7f41c292
9 JKviBbIE CUCTEMBI U UX 1 bubmmoreka LIOK
OpraHusaLus https://m.edsoo.ru/7f41¢292
3 XHWMHUUeCKUM COCTaB U 8 1 bubmoteka LIOK
CTpOEHHe KJIeTKU https://m.edsoo.ru/7f41c292
4 JKusHeiesaTeIbHOCTD 6 Bbubmoteka LIOK
KJIeTKU https://m.edsoo.ru/7f41c292
PasmMHOXeHUne u
5 WHAWBUAYyaIbHOE 5 1 Bubmorexa [JOK
AHBIAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTh U
bubmoreka LJOK
6 W3MEHUMBOCTh 8 1.5
https://m.edsoo.ru/7f41¢292
OpraH1U3MOB
7 CeJiek1just OpraHu3MoOB. 3 bubnuoreka LIOK
OCHOBBI OUOTEXHOIOTUN https://m.edsoo.ru/7f41c292
b K
8 PesepBHoe Bpems 1 0.25 nbnmorexa [10
https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO
- 34 0.25 4

YACOB IIO ITPOI'PAMME




11 K/TACC

HaumeHnoBaHmue Ko/mmuecTBo yacoB
Ne OnekTpoHHbIe (1{u¢poBbHIe)
pa3jesioB U TeM KoHTpo/1bHBIE ITpakTHUeckue
n/n Bcero oOpa3oBaTe/IbHbIE PeCypChI
NporpamMMsbI padoThbI padoThI
1 OBOJIIOLIMOHHAS 9 1 bubmmoteka IIOK
oronorus https://m.edsoo.ru/7f41cc74
BosHukHOBeHMe 1
bubmioTeka [IOK
2 pasBUTHE XKU3HU 9 0.5
https://m.edsoo.ru/7f41cc74
Ha 3emsie
OpraHusmesl U
3 OKDVSKAIOLLAS 5 1 bubmmoreka IIOK
by H https://m.edsoo.ru/7f41cc74
cpejia
CoobiectBa 1
bubmoTeka [IOK
4 9KOJIOTUYecKue 9
https://m.edsoo.ru/7f41cc74
CUCTEMbI
bubmoTeka [IOK
P 2 0.5
> CICPBHOE Bpemt https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOB IO 34 0.5 2.5

I[TPOI'PAMME




IIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
No KosmyecTBO yacoB
JJIeKTPOHHBIe
ara U(ppoBbIe
n | Tema ypoka KoHTpo/ibHBIE IIpakTHUyeckue A P
Bcero U3y4eHust oOpa3oBaTe/IbHbIE
/ paboTbI paboThI
pecypchl
n
bubmoteka 11OK hittps:/
buosiorus B cucreme 1 m.edso00.ru/863e6122
HaykK https://m.edsoo0.ru/863e632
a
MeTo/b! 1103HaHMS
JKUBOU MPUPO/BI.
[TpakTuueckasi pabora No
1 «Mcnons30BaHue 1 05 bubmioteka LIOK https:/
pa3/IMuHLIX METO/IOB IIpU ) m.edso0.ru/863e6122
W3yueHuun
O1oIOrUUeCcKUX
00BEKTOB»
buonoruueckre cucTeMmsl, 1 bubmioteka LIOK https:/
TIPOLIECCHI U UX U3yUeHHe m.edso0.ru/863e6564
XHMHYeCcKHuil CoCcTaB Bub OK httos:/
KieTkd. Boga u 1 nomotexa LIOK hitps://
m.edsoo.ru/863e674e
MUHepasbHble COIN
benku. Cocras u 1 bubmioTeka 1IOK https:/
cTpoeHue 6enKoB m.edsoo.ru/863e6b72




depMeHTbl —

Ouonoruueckue
KaTa/im3aTopBbl.
Jlaboparopuast pagora Ne Bbubmoteka LIOK https://
6 1 Hsyenne . 0-5 m.edsoo.ru/863e6b72_p_
KaTa/IuTUYeCcKon
aKTUBHOCTU (PepMEHTOB
(Ha mpumepe amuiasbl
WM KaTasasbl)»
bubmioteka LIOK https:/
7 Y TeBozpl. JInmH et m.eds00.ru/863e6870
3 Hyxk/1erHOBbIe KUC/IOTHI. bubmoteka LIOK https://
ATO m.edsoo.1u/863e6d5¢
VcTopusi U MeTO/IbI
9 W3yuyeHUs K/IeTKU. Butaorena LOK ups:
m.edsoo.ru/863e6e88
KnerouHas Teopust
10 KneTka Kak 1je/1ocTHast
JKUBasl CUCTEMaA
Ctpoenue
3yKapuOTHUYeCKOn
KeTku. JlabopaTopHasi
pabota Ne 2 «3yueHue Bubmorexa LIOK https:/
1 CTPOEeHUsI KJIeTOK 05 m.edsoo.1u/863e6ff0

pacTeHUH, >)KUBOTHBIX,
rprubOB U OaKTepuUii 1o
MHUKPOCKOIIOM Ha
FOTOBBIX
MUKpOTIperiapaTax u ux

https://m.eds00.1u/863e716
C




OITMCaHH1e»

12 OOMeH BellecTB UK bubmmoreka I1OK https:/
MeTabom3m m.eds00.ru/863e766¢
13 doTtocuHTe3. bubmoteka LIOK https:/
XeMOCHHTe3 m.edsoo.ru/863e7c98
14 OHepreTuyeckuii oOMeH Brivmorera LIOK acp:
m.edsoo.ru/863e7aae
JKU3HEHHBIN LUK/
K/IeTKU. [lefieHue K/IeTKU.
Mwrto3. JlTabopaTopHas
pabora Ne 3 bubmmoreka [IOK https:/
15 «HabsrozieHre muTo3a B 0.5 m.edsoo.rw/863e7 dc4_p_
KJ/IeTKaX KOHUMKa
KOpelllKa JyKa Ha
TOTOBBIX
MUKpOTIperapaTax»
Buocunres Gerka. bubmoreka 1IOK https:/
16 Peakiytst MaTpHHHOTO m.edsoo.ru/863e796e_p_
CUHTe3a
17 Tpancasus — bubmmoreka IIOK https:/
OorocuHTe3 beska m.edso0.ru/863e796e
18 HekneTouHble ¢hopMbI bubmmoreka 11OK https:/
JKU3HU — BUPYChHI m.edso0.ru/863e7540
bubmoteka LOK https:/
19 @OpMBI pa3MHOXXEeHUs m.eds00.1ru/863e81b6
OpraHu3MoB https://m.edsoo.ru/863e831
€
20 Metios bubsmoreka 11OK https:/




m.edsoo.ru/863e7f4a

OOpa3oBaHue U pa3BUTHE
TIOJIOBBIX KJIETOK.

OnnopoTBOpeHuUe.

71 JlaboparopHast pabota Ne 0.5 bubmmoreka LIOK https:/
4 «M3yyeHue CTpOeHUsA m.eds00.ru/863e81b6
TOJIOBBIX K/IETOK Ha
TOTOBBIX
MUKpOIIperapaTax»

99 WuauBuayanbHOe bubmmoreka LIOK https:/
pasBUTHe OpraHyu3MOB m.eds00.ru/863e8436
['eHeTHKa — HayKa 0

23 Hac/e/ICTBEHHOCTHU U Bubmuorexa [IOK hitps://

m.edso0.1u/863e86f2

HM3MEeHUYUBOCTU

3aKOHOMEepHOCTU

Hac/eZloBaHUs

24 | npussaxos. bubmioteka LIOK https://

m.edso00.ru/863e8878

MoHorubpugHoe

CKpelIMBaHue

OurubpugHoe

75 CKpellBaHue. 3aKOH bubmmoreka 11OK https:/
He3aBUCUMOI'0 m.edsoo.ruw/863e89a4
Hac/eZi0BaHUs TIPU3HAKOB

26 CuerieHHOe 0.5 bubmioteka LIOK https:/
Hac/iejoBaHUue m.edso00.1u/863e8c60
TPU3HAKOB.

JlaboparopHast pabota Ne




5 «M3yuenue
pe3yJIbTaToB
MOHOTMOPHAHOTO U
IUrUOpUZHOTO
CKpeLUBaHusl y
ZIp030(u/Ibl Ha TOTOBBIX
MUKpOIperaparax»

27

I'eneTHKa nona.
HacnenoBaHue
TPH3HAKOB, CLIETJIEHHbIX
C TI0JIOM

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

28

V3MeHuMBOCTb.
HenacnencrBenHas
V3MeHUUBOCTb.
JlaboparopHasi paboTa Ne
6. NI3yuenue
MOAU(UKAITMOHHOM
W3MEeHUYMBOCTH,
MOCTpPOeHHe
BapUaLMOHHOTO psifia ©
BapUaLMOHHOW KPHUBOM»

0.5

bubmoteka 1IOK hittps:/
m.edsoo.ru/863e8efe

29

HacnepcteeHHast
H3MEHUHBOCTb.
JlaboparopHasi paboTa Ne
7. «AHanu3 myTaLum y
JIpo30(u/bl Ha TOTOBBIX
MUKDOTIperapaTax»

0.5

bubmioteka LIOK https://
m.edsoo.ru/863e8efe

30

I'eHeTuka uesioBeka

bubmoteka 1IOK https:/




m.edsoo.ru/863e8d78

O06o006111eHme 110 TeMe
«HacnencTBeHHOCTD U

31 1 0.25
HM3MEHUYUBOCTh
OpPraHU3MOB»

19 CeslekLiis Kak HayKa U 1 bubmioteka LOK https:/
nporiecc m.edsoo.ru/863e9214
MeTonbl ¥ OCTHKEHUS

N bubmoreka LIOK https:/

33 CeIeKIUM paCTeHU U 1

m.edsoo0.1u/863e9214
JKABOTHBIX

34 BuoTexHomorus Kak 1 bubmoteka 1IOK hittps:/

0Tpac/b NPOM3BO/CTBA m.edso0.1ru/863e9336
OBIIEE KOJIMYECTBO
- 34 0.25

YACOB IIO ITPOI'PAMME




11 K/TACC

Ne KosmmuecTBO yacoB
JJ/IeKTPOHHBIE
Jara nu¢poBbIie
n Tema ypoka KoHTpo/ibHBIE IIpakTHUecKue
Bcero U3ydeHus oOpa3oBaTe/IbHbIE
/ padoThI padoThI
pecypchbl
n
1 OBOJIIOLIMS U METO/bI €€ 1 bubmioTeka 1IOK hittps:/
W3yUYeHUsT m.edsoo.ru/863ea20e
Ncropus pasButus Bu6 LIOK https://
o nboTeka https:/
2 0 1
MPEACTAB/IEHIH O m.edso00.1u/863e9570
3BOJIFOLIUU
bubmmoreka IIOK https:/
3 MUuKpo3BOIIIO 1
MKPOIBOIONHA m.edso0.ru/863e9cle
[TonyiAuuys Kak
3/IeMeHTapHasl eJUHULIA
BU/Ia Y SBOJTIOLMH. Bu6 LIOK hitps://
nbmoreka ps:
4 JlaboparopHast pabota Ne 1 0.5
patopHas pabota e m.edso00.1u/863e99c6
1 «CpaBHeHue BU/IOB TI0
MOpP$0/I0rMuecKoMy
KDUTEPUIO»
BIDKYIL[1€ CUJIBI
Apikyiy bubmioTeka 1IOK hittps:/
5 (a/1eMeHTapHbIe 1
m.edsoo.ru/863e9dad
(hakTOpbI) SBOTIOLIUU
5 EcTecTBeHHBIHM 0TOOD U 1 bubmioTeka 1IOK hittps:/
ero hopMbl m.edso00.1ru/863e9ed0
7 Pe3ysibTaThl 5BOJIIOLINN: 1 0.5 bubmoreka 1[OK https:/




MPUCITOCOOIEHHOCTh
OpraHuU3MOB U
BUZI000pa3oBaHue.
JTaboparopHasi pabota Ne
2 «OnucaHue
MpUCIIoCco6/1eHHOCTH
opraHusma u eé
OTHOCHUTEJILHOTO
XdpaKTepa»

m.edsoo.ru/863e9fde

HarpaBnenus u niytu
MaKpO3BO/FOLIA

bubmoTeka 1IOK hittps:/
m.edsoo.ru/863e9cle

HeobpatuMocThb
9BOJTIOLIUH

10

NcTopus xu3Hu Ha 3emiie
Y METO/IbI e€ M3yueHust

11

I'unoreswl
TPOMCXOXKAEeHUS KU3HU
Ha 3emJie

bubmoreka 11OK hittps:/
m.edsoo.ru/863ea5a6

12

Pa3Burtye >xu3Hu Ha
3emJie IO 3paM U
repuo/iam

bubmioteka LIOK https:/
m.edsoo.ru/863eabbe

13

OCHOBHBI€ 3Tambl
9BOJTIOLIUM
PacTUTENBHOIO U
JKAUBOTHOT'O MHpa.
[MpakTuueckast pabora Ne
1 «3yuenue

0.5

bubmioreka LIOK https://
m.edsoo.ru/863ea8bc




HNCKOITId€éMbIX OCTATKOB
paCTEHI/Iﬁ M )KUBOTHBIX B
KOJIJIEKLTAAX

CoBpemeHHas cucTeMa

bubmoreka LIOK https:/

14 OPraHuyYeCcKoro Mupa m.edsoo.ru/863ea48e
15 OBOJIOLIYS YeIoBeKa bubmioteka LIOK https:/
(aHTpOMIOTEHE3) m.edsoo.ru/863eac2c
o | e curs BuSmorera 110K hps:/
m.edsoo.ru/863ead44
aHTpPOIIOreHe3a
17 OcCHOBHBIE CTaIuu
5BOJIFOLIMU YesI0BeKa
UYesioBeyeckue pachl U Bu6miorexa LIOK hitps:/
18 MPYPOAHPIC aJiaTTatiH m.edsoo.ru/863eaea?
yesioBeKa
O06o006111eHe 110 TeMe
19 «B03HUKHOBEHME U 0.25
pasBUTHE XKU3HU Ha
3emiie»
20 JKO0J10rvsl KaK HayKa
71 Cpenbl 00uTaHUS U bubmoreka LIOK https:/
5K0JIOTMUecKre (aKTophl m.edsoo.ru/863eafec
AbuoTrueckue hakTopsl.
JlaboparopHasi paboTa Ne BuGmorexa LIOK hitps./
22 3. «Mop@donoruueckue 0.5 m.edsoo.r/863eb10e

0Cc00EHHOCTH pacTeHnH
U3 Pa3HbIX MECT




00UTaHUA».
JTaboparopHasi paboTa Ne
4. «BnusHue cBeTa Ha
POCT U Pa3BUTHE
yepeHKOB KoJieyca»

bubmioteka 1IOK https:/
23 broruteckue (akTops! m.edsoo.ru/863eb348
JKO0JIOrMYecKue
XapaKTePUCTUKU
TOMYJISILIUM.
24 | TlpakTtuyeckasi pabora No 0.5
2 «IloAcuéT MIOTHOCTH
MOMYJISILUM pa3HbIX
BU/IOB paCTeHUII»
75 Coo011jecTBa OpraHU3MoB bubmoreka IIOK https:/
— OMo1eH03 m.edsoo0.ru/863eb46a
%6 OKOJIOTUYeCKUe CUCTeMBbI Bbubmoteka LIOK https://
(2KOCUCTEMBI) m.edso0.ru/863eb46a
OcHoBHBbIe TIOKa3aTenr
KOCUCTEMBI.
27 JKO0JIOTUYeCKUe Brivmorera LIOK acp:
. m.edsoo.ru/863eb5fa
nupamMubl. CBOMCTBA
sKocucTeM. CyK1eccust
28 [TprpoHbIe S5KOCHCTEMBI
79 AHTpOTIOTeHHbIe
9KOCUCTEMBI
30 buocdepa — ryobanpHast bubmoreka 1[OK https:/




3KOCUCTeMa 3eMJIU

m.edsoo.ru/863ebb5e

31

3aKOHOMEepHOCTH
CyLL|eCTBOBaHHUS
6uocdepsl

bubmioreka LIOK https://
m.edsoo.ru/863ebd16

32

YenoBeuecTBO B
6urochepe 3emu

33

Cocyl1ecTBoBaHue
IIPUPO/IbI U YesIoBeyeCcTBa

bubmmoreka I1OK https:/
m.edsoo.ru/863ebale

34

O06o006111eH1Ee TEMBI
«Coob1ijecTBa u
9KOJIOTUUECKHE CUCTEMbI»

0.25

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

0.5

2.5




YUYEBHO-METOJUYECKOE OBECIIEUEHUVE OBPA30OBATEJ/IBHOI'O ITPOINECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* buonorus, 10 knacc/ ITaceunuk B.B., Kamenckmii A.A., Py6rioB A.M. u apyrue /Ilox pen. [Taceunvka B.B.,
AxuroHepHoe o61jecTBo «M3maTenbcTBo «IIpocBeliieHye»

* buonorwus, 11 knacc/ IMaceunuk B.B., Kamenckuit A.A., Py6ijos A.M. u apyrue /Ilog pex. [Taceunnka B.B.,

AxioHepHoe o61iectBo «M3marenbcTBo «IIpocBerieHye»

METO/JMUYECKUE MATEPHUAJIbI V151 YUUTEJIA
https://rosuchebnik.ru/

https://catalog.prosv.ru/

https://edsoo.ru/

ININUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETU UHTEPHET
rosuchebnik.ru
http://school-collection.edu.ru

https://content.edsoo.ru/l



