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ITOSICHUTEJIbHASA 3AIIMCKA

ITporpamMma 1o yuebHomy rpeamety "buonorus” (manee - 610/i0THs) Ha YPOBHE CpeZiHEro
obuero obpa3oBanus paspaboraHa Ha ocHoBe PesiepanbHOroO 3akoHa OT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoii ®@epeparun», ®I'OC COO, Konienmuu Mperno/aBaHus
yueOHOro mpeaMeTa «bHUOOrUsI» U OCHOBHBIX TIOJIOXKeHUH (heiepasbHON paboueid porpamMmmbl
BOCITUTaHMS.

Yuebnbiii mpeaMet «buosorus» yriay6néHHoro ypoeHs wu3ydenusi (10-11 ksacchr)
SIBJISIETCSL OJJHUM W3 KOMITIOHEHTOB TpeJMeTHOU o6macTu «EcTecTBeHHO-HayuyHble TpeMeTh».
CornacHo monoxkeHusMm PI'OC COO npodunbHble yueOHBbIE TIpeAMETHI, H3ydaemble Ha
yriy6/€HHOM YPOBHe, SIBASIIOTCs criocobom auddepentaiy o0ydyeHrsi Ha YpPOBHe Cpe/iHEro
ob1iero obpa3oBaHUsI U TIPU3BAHbI 00ECIIeUUTH TIPEEMCTBEHHOCTh MEXKIY OCHOBHBIM O0IIUM,
CcpefHUM OOIIMM, CpeJJHUM TPOQecCHOHATbHBIM M BBICIIMM OoOpa3oBaHueM. B To ke Bpemsi
Ka)X/JbIi M3 3TUX yueOHBIX MPeMeTOB /10/DKeH ObITh OPMEHTHPOBAH Ha IPUOPUTETHOE pelleHre
oOpa3oBaTesibHbIX, BOCIIMTATeNbHBIX M Pa3BUBAIOIIMX 3a/lay, CBS3aHHBIX C TMpodopueHTaleid
00yyJaromyxcss ¥ CTUMY/IMPOBaHHWEM WHTepeca K KOHKPETHOW 00/7acTv Hay4yHOrO 3HaHWf,
CBsI3aHHOTO C OWonorveld, MeJWULIMHOW, SKOJIOTHel, TCUXO0JIOTHel, CIOPTOM WA BOEHHBIM
JleJI0M.

[Mporpamma o yuebHomy ripegmeTy "buosiorust” AaéT rnpejcTaBieHue O Ly U 3a/jauax
u3yueHus: yaue6Horo nipeameTa «brosiorusi» Ha yriiy0/i€EHHOM ypOBHe, OrpejiesisieT 00si3aTeslbHOe
(MHBapMaHTHOE) TIpeJIMeTHOe COZiep>KaHue, ero CTPYKTypUpOBaHUe IO pa3jiesiaM U TeMaw,
pacnpe/iesieHre TI0 KaccaM, peKOMeH/[yeT 1T0C/Ie/[0BaTe/IbHOCTb M3y4yeHus1 yueOHOro MaTepuana
C YYéTOM MeXIpeJIMeTHbIX W BHYTPHUIPeJIMETHBIX CBsi3ei, JIOTMKM yueOHOro mpoliecca,
BO3pacTHBIX 0coOeHHOCTel oOyuaromuxcsi. B rporpamMme mo GHOMOTHH peasv30BaH MPUHLIMIL
TIPeeMCTBEHHOCTH C H3yueHHWeM OWONIOTMHM Ha YpPOBHe OCHOBHOro o0ijero o6pa3oBaHus,
Onarogaps uyeMy TpPOCMAaTpHBAaeTCsl  HAMpaB/ieHHOCTh Ha  TIOC/eAylollee  pa3BUTHE
Ouo/IOTHUeCKUX 3HAHWM, OpHEHTHPOBaHHbIX Ha (OpPMUpPOBaHWE eCTeCTBeHHO-HayYHOTO
MHPOBO33peHUs], SKOJIOTHUECKOT0 MBIIJIEHHs], TIPe/ICTaB/IeHni 0 37j0pOBOM oOpase >KU3HH, Ha
BOCTIMTaHWe Oepe)KHOTO OTHOIIEHWS K OKpY)Karolleid NpUpoJHOW cpefie. B mporpamme 1o
Ovosorny TakK)Ke TIOKa3aHbl BO3MOXKHOCTH yueOHOro mpegmera «buosorus» B peanvsanyu
tpeboBanuit ®PI'OC COO K MIaHHUPYeMbIM JIMUHOCTHBIM, MeTarpeJIMeTHbIM U TIpeJMeTHbIM
pe3ysibTataM oOyueHHWss W B (DOPMHPOBAaHMM OCHOBHBIX BHZOB Y4eOHO-TI03HaBaTeIbHOU
JiesiTeTbHOCTU 00YyYaroL[uXcsi 10 OCBOEHUIO COZep)KaHusi Ouosornyeckoro obpas3oBaHusi Ha
YPOBHe cpeJjHero o01jero o6pa3oBaHusl.

YuebHbili npegmer «brosorus» Ha ypoBHe cpejiHero o0iero obpasoBaHUsl 3aBeplliaeT
Ouosiornueckoe obpa3oBaHue B IIKOJIe M1 OPHEHTHPOBAH Ha paclIUpeHHe U yriayOsieHre 3HaHUM
o0yyarIUXcss O JKABOM TpPUpOJle, OCHOBaX MOJIEKY/ISIPHOM W K/IeTOYHOW Ouosioruy,
SMOpPHONOTHN U OUOJIOTMY Pa3BUTHS, TEHETHKH, CesIeKL[H, OMOTeXHOJIOTHH, BOJOLIMOHHOTO
yueHHs ¥ SKOJIOTUH.

W3yuenune yuebHoro rpeamera «buosiorusi» Ha yriayb1eHHOM ypOBHe OpPHEHTHPOBAHO Ha
TIOJTOTOBKY OOyYarIMXCs K TMOC/IeAyIoIieMy TMOoIydeHnut0 Ouosornyeckoro oOpa3oBaHUs B
By3ax M OpraHu3anusix cpefgHero npodeccroHanbHoro obpaszoBanusi. OCHOBY ero cofepskaHust
COCTaBJIsSIeT CUCTeMa OWONOTMYeCKUX 3HaHWM, TOMYy4YeHHBIX TPU W3y4eHUH OO0yuaroIyuMuCs
COOTBETCTBYIOIIUX CHCTEMAaTHUeCKMX pa3/esioB OHOOTWHM Ha ypPOBHE OCHOBHOTO 0O0IIiero
obpa3oBanus, B 10 Kjacce 3T 3HaHUS TMOydYarOT pa3BuTHe. Tak, paclivpeHbl U yrayOsieHbl
Ovonornyeckre 3HaHUS O PACTEeHUsX, JKUBOTHBIX, rpubax, OakTepusix, opraHu3Me uesioBeKa,
00IIMX 3aKOHOMEPHOCTSIX >KWU3HU, [OTIOJTHUTENbHO BK/IIOUeHbl OHO/IoTMUecKrde CBefleHUst
NIPUKJIAIHOTO W TIOWCKOBOTO XapaKTepa, KOTOpble MOXXHO MCI0/Ib30BaTh KaK OPUEHTHUPBI IS
nocnenyolero Beibopa npodeccur. Bo3Mo)kHa Takke MHTerparusi 6M0/IOTHUeCKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TIOJTy4eHHBIMUA 00YUaOMMUCS TIPU W3yUeHUH (HU3UKH, XUMUH,
reorpauy ¥ MaTeMaTHKU.



CTpykTypa Tmporpammbl Mo yuyeOHOMYy mpeameTy "bBuosiorusi" oOTpa’kaeT CHCTEMHO-
YPOBHEBbLIM M 3BOIOLMOHHBIN TOAXOAbl K M3yueHUI0 Ouonorud. CorsiacHO UM, W3yudaroTCst
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTepHble //Is1 )KUBbIX CUCTEM Pa3HOT0 YPOBHS OpraHM3alivy,
3BOJIIOLIMM OpraHUuUeckoro Mupa Ha 3emsie, COXpaHeHUsi OHOJOrMuUecKoro pasHoobOpa3sust
riaHetel. Tak, B 10 Kjacce M3ydarOTCS OCHOBBI MOJIEKYJ/ISIPHOM M KJIETOUHOW OHOIOTHH,
5MOpUOIOTHY U OUOIOTHUY Pa3BUTHSI, TEHETHUKU U CeJleKL[UH, OMOTeXHOOTUUA U CUHTeTHYeCKOM
Ovonoruy, aKTyaJM3UpPYyHOTCS 3HaHWS OOydYarommxcs 1o OOTaHMKe, 3007I0THH, aHAaTOMHH,
¢du3ronorun yenoBekxa.

YuebHbIi TIpegMeT «bBuosOTHSI» TIpU3BaH 00ECIeunTbh OCBOeHHWEe OO0yUaroIUMUCS
OUO0/IOTHUeCKUX TeOpud W 3aKOHOB, W/eW, TIPUHLMIIOB U TpaBW/, JIeXKall[uX B OCHOBe
COBPEMEHHOW eCTeCTBeHHO-HayUYHOW KapTUHBI MHUpA, 3HAHWW O CTPOEHWH, MHOT000pasvuu u
0Cc00eHHOCTSIX KJIeTKM, OpraHu3Ma, TOMyJIsuM, OHOLeHO3a, 3KOCHUCTeMbI, O BbIJAIOIIUXCS
HAayYHBIX JIOCTIDKEHUSIX, COBPEMEHHBIX HCC/Ie[OBaHUSX B OMOJIOTHMH, TPUK/IAJHBIX acleKTax
Ouosiornueckux 3HaHWM. [1yi pa3BUTHUS U TIOJ/iep)KaHUsi MHTepeca oOydJaroluxcsi K 6ruosiorum
Hapsi/ly CO 3HAUWTE/BHBIM 00bEMOM TEOPeTHUEeCKOT0 MaTeprasa B COZlepKaHUH TIPOrPaMMbI T10
O1o/IOTHK TpelyCMOTPEHO 3HAKOMCTBO C WCTOPUel CTAHOB/IEHUS U Pa3BUTHUS TOW WM WHOU
obsactu 6MOJIOTHY, BK/IAZIOM OTEUeCTBEHHBIX M 3apyOe)KHBIX YUEHBIX B pellleHre Ba)KHEUIINX
610/I0TUUeCKUX U IKOJIOTHUeCKUX TIpobsieMm.

Llesms u3yuenns yuebHoro npegmera «buosnorus» Ha yriyOnéHHOM YpOBHE — OBJafieHHe
00yyYarIUMHUCS 3HAaHUSIMM O CTPYKTYPHO-(YHKLIMOHAAbHOM OpraHu3allid >KUBBIX CHUCTEM
pa3HOro paHra ¥ puoOpeTeHre YMeHHI MCII0/Ib30BaTh 3TH 3HaHUS B (HOPMHPOBAHUY MHTepeca
K orpezie/iEHHONW 06/1acTy MpodeccoHaMbHOMN [1esTeTbHOCTH, CBSI3aHHOM C Ouosiorueid, UM K
BBIOODPY yueOHOro 3aBe/ieHHs /ISl TTPO/I0/DKeHHs OM0/IOrHueckoro o6pa3oBaHusl.

HocTtwkeHue Lienu u3ydeHusi yuebHoro rpegmeTa «buosorusi» Ha yryiyb1éHHOM ypOBHe
obecrieunBaeTCs pelieHueM CJle/IyIOLUX 3a/au:

OCBOeHHe OO0yYarlUMHUCS CUCTeMbl OMONOTMYeCKMX 3HaHW: 00  OCHOBHBIX
OMOIOTYeCKUX TeOpHsiX, KOHLIETLIMSX, THIOTe3ax, 3aKOHAaX, 3aKOHOMEPHOCTSIX M TpaBW/ax,
COCTABJISIFOLIMX COBPEMEHHYIO eCTeCTBEHHO-HayuHylH KapTMHY MHpPa; O CTPOEHUH,
MHOr000pa3nu U 0COOeHHOCTSX OHMOIOrHYecKuX crucTeM (K/IeTKa, OpraHu3M, TOMYJISLHS, BUJ,
buoreotieHo3, Ouocdepa); 0 BBIZAMOLUXCS OTKPBITHUSX W COBDPEMEHHBIX MCCIe[JOBaHUSIX B
OMOJIOTUH;

O3HaKOM/IeHWe  Oo0ydYalwL[uxXcs €  MeTOoJlaMd  TIO3HaHUsl  JKUBOM  TIPUPOJIBL:
WCCTIeJOBaTeTbCKUMHU MeTO/[aMU OMOJIOTHUeCKUX HayK (MOJIeKY/ISIPHOM M KIIeTOYHOUM OMomoruy,
5MOpUONOTUY U OUOIOTHUY Pa3BUTHSI, TEHETHUKU U CeJleKL[UH, OMOTeXHOOTUUA U CUHTeTHYeCKOMH
Ovonoruy,  TaseoHTONOTHH,  SKOJOTHMH); MeTOJaMHd  CaMOCTOSITEJIBHOTO  TIPOBeJeHHs
OuosioTHUeCKUX WCCe[oBaHUN B Jlabopatopuv U B Tipupofie (HabmrofeHue, H3MepeHHe,
5KCTIepUMEHT, MO/le/TUPOBaHue);

OBJIajleHHe OO0YYaloL[UMUCS YMEHUsIMU: CaMOCTOSITE/IbHO HAaXOAWTh, aHaJU3UpPOBAaThb U
WCII0/Tb30BaTh OMOJIOrMYeCKy 0 MH(OPMALIMIO; TIOb30BaThCsl OMOIOTMUeCKOl TePMUHOIOTHEN U
CUMBOJIMKOM;  yCTaHaB/IMBAaTh CBSi3b  MeX/Ay pa3BUTHeM OHOJMOTMM U COLMAIbHO-
SKOHOMHUECKMMH U 9SKOJOTMYeCKMMH TIpo0sieMaMy YeslOBeUeCTBa; OLIeHWBATh I10C/Ie[CTBUS
CBOel [lesiTeJIbHOCTH TI0 OTHOLIEHWIO K OKpY’Karollleld TPUPOAHOW cpefie, COOCTBEHHOMY
3[0POBBI0 ¥ 37I0POBBI0  OKDY)KAlOIUX JIFOZlel; OOOCHOBBIBATb W COOJMIOAATH  Mephl
npodu/IaKTUKK WHGEKIMOHHBIX 3abosieBaHui, MpaBu/ia TOBeJeHUs B TIPUPOZie U obecrieueHust
6e30macHOCT COOCTBEHHOM >KU3HEeSITeIbHOCTH B UPe3BbIUAMHBIX CHUTYalUsX MPUPOJHOTO U
TeXHOT@HHOTO XapaKTepa; XapaKTepu30BaTb COBDeMeHHble Hay4Hble OTKPBITHS B 00sacTu
OHOJIOTUH;

pa3BuUTHe y 0OyUaroMXCsi UHTe/IeKTYalbHbIX U TBOPUECKUX CMOCOOHOCTeN B Iporjecce
3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITUSIMA M COBPEMEHHBIMH HCC/IeZIOBAaHUSIMA B OHOIOTHH,
pelllaeMbIMU er0 TIpobjieMaMu, MeTOZosorvell GMONIOrMYecKoro HCCIe[OBaHus, TPOBeeHUs



SKCIIePUMEHTA/IbHBIX ~WCCIe[JOBaHWM, pelieHus OWOJIOTMUecknx 3a7ad, MOJeIUpOBaHuUs
OrosI0ruyecKux 0ObEKTOB U MPOLIECCOB;

BOCITUTaHHe y 00yYaroIyXCsl [eHHOCTHOTO OTHOIIEHUS K >KUBOW TPUpOJie B 1[eJIOM U K
OT/Ie/IbHbIM €€ O00beKTaM | SIBJI€HWsM; (OpPMHUpPOBAaHWE SKOJIOTHUECKOH, TeHeTHUeCKon
I'PaMOTHOCTH, OOILell Ky/JbTyphbl IOBeJeHHsl B TPUPOZe; WHTETrpalil eCTeCTBeHHO-HAayUHBIX
3HAHUIL;

nproOpeTeHre 00yUYarOIMMKICS KOMITETEHTHOCTH B PallOHATbHOM TTPHUPO/IOTI0/Ib30BaHUM
(cobmogeHre TIpaBU/I TIOBe/IEHWsST B TIPUPOJE, OXpaHbl BUOB, 3KOCUCTeM, Ouocdepsi),
COXpaHeHWH COOCTBEHHOTO 37I0POBbSI M 37I0POBbs OKDPY’KAarOIUX Jrofiel (cobmofeHusi mep
npodunakTuky  3abosieBaHuil, obecrieueHWe  0E30MACHOCTH  JKU3HEJEATEJIbLHOCTU B
Yype3BBIYANHBIX CUTYALMSIX MPUPOAHOTO U TEXHOTEHHOT'0 XapaKTepa) Ha OCHOBE MCIOIb30BaHMUs
OMOIOrMYeCKUX 3HAHUK W YMEHWI B IIOBCEHEBHOM >KU3HM;

CO3ZlaHMe YCJIOBUM /i1  OCO3HAaHHOTO BbIOOpa OOyYarOIIMMKCS WHIWUBH/YaTbHOU
oOpa3oBaTe/bHOM  TpaeKTOpDUHM, CIIOCOOCTByMOIIeH MocsieAytoiieMy TpodeccoHaTbHOMY
CaMooTIpe/ie/IeHNI0, B COOTBETCTBUH C WH/AWBU/yaJbHbIMHA HWHTEpecaMd M TOTPeOHOCTSIMU
pervoHa.

OO1riee yMC/I0O YacoB, OTBEJEHHbIX Ha HW3yueHWe OHOJOrTMU Ha Yray0/JeHHOM YPOBHE
cpegHero obiero obpa3oBaHus, cocraBisieT 204 uvaca: B 10 kmacce — 102 waca (3 waca B
HeJIeJ).

Otbop oOpraHu3alMOHHBIX (OPM, METOJ0OB U CPeACTB 00yueHHWs Ouosiorvu
OCYIIeCTBJISIETCSI C YUETOM CIeLUpUKA ero Cofep>KaHWs W HalpaBJIeHHOCTH Ha TPOJO/DKeHHe
Ouosornyeckoro oOpa3oBaHUWsI B OpPraHU3alMsiX CpeJHero MpoGecCHOHATLHOTO U BBICIIEro
obpa3oBaHwUsl.

OO6si3aTeNbHBIM YCIOBHEM TIPU 00YYeHUM OWOJIOTMM Ha YryOJEHHOM YDOBHE SIBJISIETCS
npoBeZieHre J1abOpaTOPHBIX U TpakTU4YecKWx pabor. Takke ydactre OoOyd4aroOmMXCs B
BBITIOJTHEHUM ~ TIPOEKTHBIX W yueOHO-UCC/Ie[oBaTe/IbCKUX — paboOT, TeMaTHKa KOTOPBIX
OTIpeZie/isieTCsl yulTelieM Ha OCHOBe WMEIOIIMXCS MaTepHabHO-TEXHUUYECKUX DPeCypcoB U
MECTHBIX TIPUPO/IHBIX YCIIOBHH.



COJEPXAHUE OBYYEHUSA
10 K/TACC

CopepxaHve TIpOrpaMMbl,  BbIle/IeHHOE  KypCU8OM, He BXOJWT B  IPOBEPKY
rocyZapCcTBeHHOU utoropou arrecrauuu (I'MA).

Tema 1. buosiorusi KaKk HayKa

CoBpemeHHasi Ouosorysi — KoMIyieKcHasi Hayka. Kpartkasi victopusi pa3Butusi OMOIOTHH.
buonornueckve Hayku M u3yuaemble WMHU 1poOsieMbl. DyHjameHTasbHble, TPUKIaJHbIE U
TIOMCKOBbIe HayUHbIe UCC/Ie/I0BAHUS B OMOJIOT M.

3HauyeHue Ouonorud B (OPMHUPOBAHWK COBPEMEHHOMN eCTeCTBeHHO-HayYHOW KapTHHBI
mupa. Ilpodeccuyn, cBs3aHHble C Ouosiorwell. 3HaueHWe OWOIOTMM B TMPAKTUYECKOU
JlesiITeIbHOCTU  YesioBeKa: MeJMLIMHe, CeJbCKOM XO3SIMCTBEe, TPOMBIIJIEHHOCTH, OXpaHe
TIPUPOJBI.

JeMoHCTpanuu

[ToptpeTtsl: Apuctorens, TeodpacT, K. Jlunneld, XK. b. Jlamapk, Y. JapsuH, Y. 'apsei, T'.
Mengens, B. U. Bepnagckuii, W. II. IlaBnoB, M. . MeunukoB, H. U. BaBunos, H. B.
Tumodees-PecoBckuii, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsi3b OMOJIOTHU C JPYTMMH HayKaMu», «CucteMa OGUO/IOTHYeCKUX
HayK».

Tema 2. JKuBble cUCTeMbI U UX U3yUeHHe

JKuBble crcTeMbl Kak rpeAMeT n3yueHus: 6ronorun. CBOMCTBA KUBBIX CUCTEM: €IWHCTBO
XMMHUUYECKOI0 COCTaBa, JUCKPETHOCTb M L|eJIOCTHOCTb, CJOKHOCTb M YIMOPSIZI0YEHHOCTh
CTPYKTYpbl,  OTKPBITOCTb, CaMOOpraHM3alys, CaMOBOCIIPOM3BeZleHWe,  pa3/paXKUMOCTb,
V3MEHUYMBOCTb, POCT U pa3BUTHE.

YpoBHM oOpraHu3anyy JKUBBIX CHUCTEM: MOJIEKYJISIPDHbIM, KJ/IETOUHBIM, TKaHeBbIH,
OpraHuU3MeHHBbIH, TOMYJISILIMOHHO-BU/JOBOM, 9KOCHUCTEeMHBbIN (6roTeOo1IeHOTHYECKUI),
6rocdepnsiii. [Tpoueccel, MPOUCXOAAIIE B KUBBIX crcTeMax. OCHOBHbIe TIPU3HAKU >KHUBOTO.
’Ku3nb Kak (opma cyijectBoBaHUsI Matepuu. Hayku, u3ydaroljye >KUBble CUCTEMbI Ha pa3HbIX
YPOBHSIX OpraHv3aLyu.

V3yueHue >KuBbIX cucTeM. MeTozbl Ouonoruueckod Hayku. HabGumrofieHue, vM3MepeHue,
SKCIIEPUMEHT, CUCTeMaTu3alusi, MeTaaHanu3. IloHATHe O 3aBUCMMOM ¥ He3aBUCUMOU
nepemeHHoM. [lnaHupoBaHue »3kKcrepumeHTa. I[locraHoBka M mpoBepka rumnorte3. Hyneas
rurnore3a. [IoHATHe BEIOOPKH U €€ 10cTOBepHOCTh. Pa3bpoc B 6uosornueckux faHHbIX. OLleHKa
JIOCTOBEDHOCTH TOJIyUeHHBIX pe3ynbTaToB. [IpUUMHbI MCKa)KeHUs] pe3y/bTaTOB SKCIIePUMEHTA.
[ToHsTHE CTAaTUCTUUECKOTO TeCTa.

JleMoOHCTpanuu

Tabmupr 1 cxembl: «OCHOBHBIE TIPU3HAKW >KU3HW», «BHUO/MOrMUecKre CHUCTEMBD»,
«CBOWCTBa )KMBOM MaTepun», «YPOBHU OpPraHU3aLiuU >KUBOMW MPUPOAbI», «CTpOeHNe )KHBOTHOU
K/IeTKW», «TKaHM JKUBOTHbIX», «CHCTeMbl OpPraHOB  UeJI0BeUECKOT0  OpraHv3Mar,
«buoreoreHos», «buocdepa», «MeTobl U3yueHUs )KUBOK TIPUPOJbI».

Ob6opyznoBanue: 1abopaTopHoe 060pyJ0BaHMe /i/1sl TPOBe/|eHUsT HaO/IIoeH i, 13MepeHuH,
9KCIIePUMEHTOB.

IlpakTnueckasi pabora «Vicronb3oBaHWe Pa3IMUHBIX METO/OB TPH M3YUYEHUH >KUBBIX
CuUcTem».

Tema 3. buosiorusi KjieTku

Krnetka — CcTpyKTypHO-(QYHKIJMOHabHAs eJVWHULA >)KUBOrO. VICTOpUSI OTKPBITHSL KJIETKH.
Paboter P. T'yka, A. JleBenryka. Knerounass teopus (T. IlIBanH, M. Illneiinen, P. Bupxos).
OcCHOBHBIE M0JI0)KEHUS] COBPEMEHHOMW KJIETOYHOW TEOPUH.

MeToapl MOMEKY/ISPHOW W K/I€TOYHOM OHMOJIOTMM: MHKPOCKOIHS, Xpomartorpadwusi,
neKTpodope3, MeTOJ, MeUeHbIX aTroMoB, JAu(depeHLManbHOe LIeHTPU(YTMpOBaHue,



Ky/JIbTUBUPOBaHUEe KJIETOK. V3yueHue (PuKCUPOBAHHBIX KAemoOK. DJIeKTPOHHasi MHKPOCKOMMSL.
KoHpokanbHas mukpockonus. BumanbHoe (npuscusHeHHOe) u3yyeHue Kaemok.

JleMOHCTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. I1IsanH, M. lllneiineH, P. Bupxos, K. M. bap.

Tabmuipl U cxembl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBI MHUKPOCKOM», «VIcTopus
PasBUTUS METOI0B MUKPOCKOITAN».

Ob6opyzoBaHye: CBETOBOM MHMKPOCKOIT, MUKPOTIperapaThl PaCTUTE/bHBIX, KUBOTHBIX M
HakTepuasbHbBIX KJIETOK.

IlpakTHueckasi pabora «lI3yueHue MeTOZOB K/eTOUHOW Owosoruu (xpomatorpadus,
anekTpodopes, AuddepeHanbHoe LeHTpudyrupoanue, ITLP)».

Tema 4. XuMHuecKkas opraHusanys KJ1eTKH

XHWMUUeCKUM COCTaB KeTKU. Makpo-, MUKpPO- U YJIbTPaMUKpO3/ieMeHThl. Bojia 1 eé posib
KaK pacTBOpUTe/Is, peareHra, yuyacTde B CTPYKTYPUPOBaHUU KJI€TKH, TeIUIOpery/IsaLyuu.
MuHepasbHbIe BelljeCTBa KJIeTKH, X Orosiornyeckast posib. Pojib KaTHOHOB M @aHUOHOB B KJIETKe.

Opranunueckue BelljecTBa KaeTKu. buosornveckue rnonuMepsl. benkyu. AMUHOKHUC/TOTHBIN
coctaB OenmkoB. CTpyKTyphl OenkoBoil MoJsiekysibl. [lepBuuHasi CTpyKTypa Oenka, TenTuzHas
CBsi3b. BTOpWuHas, TpeTHWuHasi, YeTBepTHUHas CTPYKTyphl. [leHartyparus. CBoiicTBa OeyiKOB.
Knaccudukarus 6enkos. Buonornueckue GpyHKimn 6enkoB. IIpuoHsbl.

YrneBogpl. MoHOCaxapuzpl, AMcCaxapyfbl, ONWTOCAaXapvibl W Tojucaxapyzbl. OOuii
M/7aH CTPOeHusi M (PU3MKO-XMMHUYEeCKHe CBOWMCTBA YIJeBOJOB. buosornueckue QyHKIUH
YIJIeBO/OB.

JIunuapl.  TuapodunbHO-TUApOopoOHbIe  cBoiicTBa.  Krnaccudukaius — JIMITA/IOB.
Tpurnuuepussl, Gochomummapl, BOCKH, creporsl. bromornyeckre ¢yHKumnM aunugos. Obime
CBOMCTBa OuoO/NOTHYeCKUX MeMOpaH — TeKyueCTb, CIIOCOOHOCTb K CaMO3aMbIKaHUIO,
TOJTYTIPOHULIAEMOCTb.

Hyxkneunossle kuciotel. [JTHK u PHK. CrpoeHune HykieMHOBbIX KUC/IOT. Hykneotusl.
[Mpunuun kommiementapHocTy. [IpaBuno Yapradda. Crpykrypa JHK — fBoiiHasi crivparib.
MecTtoHaxoxaeHue u 6uosorndeckre ¢pyHkuuu JHK. Buast PHK. ®ynkiuu PHK B kiieTke.

Ctpoenue mosiekyael AT®. Makpospruueckue CBs3u B Mosiekysie AT®. buonoruyeckue
¢yskuun  AT®. BoccraHoB/eHHble T€PeHOCUMKHM, WX (QYHKLOMU B KjaeTke. /[Ipyeue
Hykneo3uompugocgpambt  (HTD). CekBenupoBanne  THK.  Memodbl  2eHoMuKu,
MpPAHCKpUNMmMoOMUKU, NPOMeOMUKLU.

CrpykrypHast Ouosorusi: Ouoxumuueckre u Ovodu3nyeckre HCCAeJOBaHUS COCTaBa U
NIPOCTPAaHCTBEHHOM CTPYKTYpbl OvoMosiekyn. MooeaupogaHue cmpykmypbl U  QyHKYull
buomosnexyn u ux komnaekcos. KomnbtomepHbiil 0usaiiH u opeaHuyeckuil cuHme3 6uoMoneKyn u
UX HeNnpuUpOOHbIX AHA/10208.

JleMOHCTpaLuu

[Toptpertsr: JI. [Tonunr, XK. YorcoH, ®. Kpuk, M. Yunkuuc, P. ®pankinus, @. Canrep, C.
IIpy3uHep.

[uarpammel:  «PacrnipefjeieHde XUMHUUECKHUX S/IEMEHTOB B HEXMBOM TMPUPOJE»,
«PacripeieieHrie XMMHUYECKHX 3/IEMEHTOB B JKUBOU IPUPO/E».

Tabmupl u cxembl: «[leproanyeckass Tabsvija XUMHUUECKHUX 371eMeHTOB», «CTpoeHHe
MOJIeKy/Ibl BO/IbI», «BeljecTBa B cocTaBe OpraHu3MoB», «CTpoeHHe MOJIEKY/bl Oenka»,
«CTpyKTyphl OenKoBOM MoJieKy/bl», «CTpoeHHe MOJIeKYs YIJ/IeBOZoB», «CTpoeHHe MOJeKyJ
JINUA0B», « HykienHoBble KUC/IOTEI», «CTpoeHre MojieKyJibl AT®».

O6opyzoBaHye: XMMHAYecKasi 1ocyzia 1 o0opyioBaHue.

JIaGopaTopHas padora «O0Hapy>xeHre 6eKOB C TTOMOIIbIO KaueCTBeHHBIX PeaKI[Hii».

JIaGopaTopHas pabora «VIccieoBaHre HYKIEMHOBBIX KUCJIOT, BbIJ|e/IEHHBIX U3 KJI€TOK
Pas/IMYHbIX OPraHU3MOB».

Tema 5. CTpoeHue U GyHKIUHU KI1€TKHU



TuUnbl K/IeTOK: 3yKapuoTHuecKass U TpokapuoTthueckas. CTpPyKTYpPHO-(YHKLMOHa/bHbIE
oOpa3oBaHMs K/TeTKH.

CTpoeHHe TIpPOKApHOTUYECKOW KaeTkd. KietouHass cTeHka Oakrepuii U apxeil.
OcobeHHOCTH CTpOeHUs reTepoTpoHOM U aBTOTPOPHON MPOKAapUOTHUYECKUX K/IeTOK. MecTo u
POJIb TIPOKApUOT B OMOLjeHo3aX.

Crpoenuie U ¢GyHKLMOHUPOBaHUE 3yKapUOTUUeCcKoW KieTku. [1na3marrnyeckass MeMOpaHa
(mna3manemma). CTpyKTypa T1la3MaTHueckod MeMOpaHbl. TpaHCIIOPT BeIecTB uepe3
TJla3MaTUUecKyro MeMmOpaHy: maccuBHbIM (Juddysus, obneruénHas guddy3us), aKTUBHbBIN
(mepBUYHBIA ¥ BTOPUYHBIM aKTHUBHBIN TpaHcropt). Ilomynponuiiaemocts MemOpaHbl. Paborta
HaTPUI-Ka/JIMeBOro Hacoca. JHAOLMTO3: MMHOLMTO3, (paroyuTo3. JK30LuT03. KieTouHas creHka.
CtpyKTrypa 1 GYHKLMM KIIeTOYHON CTEeHKH pacTeHHid, rpruboB.

Huronnasma. Luro3ons. Lutockeser. [IBvkeHue puToIia3Mbl. OpraHouzbl KJIETKH.
OpHOMeMOpaHHbIE OPTaHOW/IBI KJIeTKU: 3HZOIIa3Matudeckas cetb (JI1C), anmapar Iosbmky,
JIM30COMBI, WX CTpoeHHe W (yHKIMMU. B3auMOCBsI3b OZHOMeMOpaHHBIX OPraHOM/IOB KJ/IETKH.
CTpoeHHe TpaHyJ/SPHOTO peTHKynyma. Mexanu3sm HanpaeneHusi beakoe 6 OIIC. Cunte3s
pactBopuMbix  OenkoB. CHHTe3  K/IeTOYHbIX MeMOpaH. ['yagkuii  (arpaHy/sipHBIN)
SHJIOTIIa3MaTHyecKuid peTUKy/ayM. CekpeTopHast ¢yHKuus anmnaparta ['onbmxu. Modugukayus
benxos 8 annapame I'onbodicu. Copmuposka benkos 6 annapame I'onbOdicu. TpaHCIIOPT BellleCTB
B KJIeTKe. Bakyosu pactuTenbHbIX K1eTok. Kietounsni cok. Typrop.

[TonnyaBTOHOMHBIE OpraHOW/bl K/IETKU: MUTOXOHJPWH, Tiactufpl. IIpoucxoscoeHue
mumoxoHoputi u naacmud. Cumbuoeene3z (K.C. Mepesckoeckuti, JI. Mapeynuc). CtpoeHue u
(GYHKLIMM MUTOXOHJpUW W 1minactyuf. IlepBuuHble, BTOpHUYHBIE U C/IOXKHbIE TIIACTH[BI
(OTOCHHTE3UPYIOIIMX 5yKapuoT. XJ/IOpOIUIaCThbl, XPOMOILIACTBI, JIEMKOIJIACThl  BBICIIUX
pacTeHuH.

HemembOpanHbie opraHousibl KieTku CTpoeHHe W QyHKIMM HeMeMOpaHHBIX OpPraHOH/OB
KneTku. Pubocombl. [TpomedcymouHble ¢urameHmbl. MukpopuiameHTbl. AKMUHOBble
MuKkpoguiameHmbl. MplllleuHble KJIETKU. AKMUHOBble KOMNOHEHMbl HEMblUWEUHbIX K/AemoK.
MukpoTpybouku. Kretounsnii 1eHTp. CTpoeHue U [JBW)KEeHUE J>KTYTUKOB W pecHUYeK.
MukpoTpybouku nuroriasmel. Lientpuosns. Beaku, accoyuuposaHHble ¢ MUKpoguiameHmamu u
Mukpompyboukamu. MomopHble b6eKu.

Snpo. Obonouka siipa, XpOMaTHH, KapHoIUla3Ma, SAPBIIIKA, UX CTPOeHre W (DyHKLIUH.
SnepHblii 6eKOBBIN MaTpUKC. IIpocTpaHCTBEHHOE pacrioioKeHHe XpPOMOCOM B MHTepda3HOM
sape. DyxpoMamuH U eemepoxpomamuH. benku XpomaTHHa — TUCTOHBL /JuHAMUKA si0epHOU
060/10uKU 8 Mumose. S10epHblil mpaHcnopm.

Knerounele  BkmoueHusi. CpaBHMUTe/IbHAasi  XapakTepUCTUKA  KJIETOK  3yKapuoT
(pacTuTesibHOM, )KUBOTHOM, TPUOHO).

JleMOHCTpaLuu

[Toptpetsi: K.C. MepexkoBckui, JI. Maprysuc.

Tabmunpr 1 cxembl: «CTpoeHHE >YKapUOTHYeCKOW KieTKn», «CTpoeHHe >KMBOTHOU
KJIeTKW», «CTpOeHue pacTUTe/bHOU KileTKW», «CTpoeHrne MUTOXOHAPUN», «Aapo», «CTpoeHue
MPOKapUOTUUECKOW KJIETKU».

Ob6opyioBaHMe: CBETOBOM MMKPOCKOI, MHKpOIpernapaTbl pPaCTUTeNbHbIX, >XUBOTHBIX
KJIeTOK, MUKPOIIperapaThbl 0akTepraibHbIX KIeTOK.

JIaGopaTopHas pa6oTa «l/3yueHue CTpOeHHs KJeTOK pPa3/TMUHbIX OPraHU3MOB».

IIpakTnueckas pabora «/I3yueHre CBOWCTB KJIETOUHON MeMOpaHbD».

JTabopaTropHas pabora «ViccnesoBaHue /asMosivsa U [eria3Mosii3a B PacTUTEe/NbHbIX
KJIeTKax».

IIpakTnueckas pabora «VI3yueHue [BWKeHUs LIUTOIIa3MbI B PACTUTE/IbHBIX K/IeTKaX».

Tema 6. O0OMeH Bell[eCTB U NpeBpaljeHHe SHEPTUH B K/IeTKe

AccuMusisiIs M JUCCUMUISILIUSL — ZIBeé CTOPOHBI MeTabosin3Ma. Turbl oOMeHa BellecTB:
aBTOTPOGHBII ¥  reTepoTpodHBIA. YuacTHe KHCAopoja B OOMEHHBIX —Tporjeccax.



OHepreTryeckoe obecrieueHre KieTkd: TmipeBpamieHe AT® B 00MeHHBIX Tporjeccax.
depMeHTaTUBHBIN XapakTep peakLWil KIeTouHoro mertabomu3ma. PepMeHTHI, UX CTpOeHHe,
CBOMCTBA M MexaHu3M jelctBus. KodepmeHTbl. OTnvumsi (epMeHTOB OT HeOpPraHWYeCcKHUx
Karasn3aTtopoB. benku-akthBaTOophl U 0eNKU-WUHTUOMTOPBLI.  3aBUCMMOCTH  CKOPOCTH
(hepMeHTaTHUBHBIX peakLuii OT pa3/IMyHbIX (aKTOPOB.

[TepBUYHBIN CHHTE3 OpraHUYeCKUX BelecTB B KieTKe. DOTOCUHTe3. AHOKCUREHHbIU U
OKcuz2eHHbIll ¢omocunme3 y 6bakmepuli. Ceemocobuparowjue nueMeHmMbl U NUSMeHMbl
peakyuoHHo2o yeHmpa. Ponb xyoporniactoB B rpouecce (orocrHTe3a. CBeTOBasi U TeMHOBas
¢asel. Pomoodbixaue, Cs., Cs. u CAM-munbt ¢pomocunme3sa. IIpofyKTUBHOCTb (DOTOCHHTE3A.
Bnusinve pa3nnuHbIX (PAaKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHre (POTOCUHTe3a.

XemocuHTe3.  PasHooOpaswe  OpraHM3MOB-XeMOCHHTETHKOB:  HUTPUHULMPYIOIUe
Hakrepuy, >kene3o0akTepun, cepobakTepru, BOAOPOAHbIe OakTepuy. 3HaueHHe XeMOCHHTe3a.

AmnaspobHbie opranu3mbl. Bugpl 6pokenusi. IIpoayKTel OpoKeHHsT M MX HCII0/Ib30BaHHUE
yesloBeKOM. AHa’poOHble MHUKPOOPraHU3Mbl KaK OOBEKTbl OMOTeXHOJIOTMA W BO30yauTeNn
BonesHei.

AspobHble opraHu3Mbl. JTarbl 3HepreTMueckoro obmeHa. IloAroTOBUTeNBHBIN 3Tarl.
'mkonn3 — 6eCcKUC/IOPOAHOe paciieryieHre TTF0KO3BI.

buonoruueckoe okucieHue, WM KIETOYHOe JbIxaHue. Pojib MUTOXOHZPUI B mpoLieccax
Ouonornyeckoro okucieHus. Llukmuueckne peakipn. OkucnurensHoe (ochopunmupoBaHue.
OHepeusi MembpaHHo20 epadueHma npomoHos. Cunme3z AT®: paboma npomouHoll ATD-
cuHmasbl. IlpenmyiiectBa a’pobHOro TyTH OOMeHa BeIeCTB Tiepej aHa’POOHBIM.
O deKTUBHOCTL IHEPreTUUECKOro oOMeHa.

JleMOHCTpaLuu

[MToprpetsr: [Ix. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpazckuii, B. A. Ourensrapar, I1.
Murtuesn, I'. A. 3aBap3uH.

Tabsuipl U cxembl: «POTOCUHTE3», «DHepPreTUueckuii oOMeH», «broCHHTe3 Oeska»,
«Crtpoenue (epMeHTa», « XeMOCHUHTE3».

Ob6opyioBaHMe: CBETOBOM MUKPOCKOII, 000pyZ0BaHUe [i/is [IPUTOTOB/IEHUS TIOCTOSIHHBIX U
BpPEeMEeHHbIX MUKPOIIpernaparos.

JlaGopaTopHasa pabora «/3yuyeHue KaTaJUTUYECKONW aKTUBHOCTU (epmMeHTOB (Ha
TpYMepe aMu/Ia3bl WK KaTasasbl)».

JlaGopaTtopHasa pa6ora «l3yueHre (¢epMeHTAaTHBHOIO pacIieryieHdss TepoKcH/a
BO/IOPO/ia B PaCTUTE/IbHBIX U KUBOTHBIX KJ/IETKaX».

JTabopaTropHas pabora «CpaBHeHue 1porjeccoB (POTOCUHTE3a U XeMOCHHTE3a».

JIaGoparTopHas padota «CpaBHeHHe MPOLIeCCOB OPOKEHUS U IbIXaHUSI».

Tema 7. HacnepcTrBeHHass nH(opManys U peaju3anis eé B KieTKe

Peakijun matpuuHoro cuHTte3a. [IpMHLMI KOMIIJIEMEHTapHOCTH B peakLUsiX MaTpUUHOIrO
cuHTe3a. Peanu3auys Hac/ie[CTBeHHOM HWH(popMauuy. ['eHeTHuyecKuil KOJ, ero CBOWCTBA.
TpaHnckpunuus — MaTpuuHbld cuHTe3 PHK. TIpyvHIMIIBI TPaHCKPUIILIMU: KOMIUIEMEHTapHOCTb,
aHTHUIIApasyIeIbHOCTh, aCUMMETPUUHOCTb. Co3pesaHue mampuuHbix PHK & sykapuomuueckotl
kn1emke. Hekooupytouwjue PHK.

TpaHcnsius v eé 3tarnbl. Yuactue TpaHcropTHeiIx PHK B GuocuHTe3e Genka. YcioBus
6rocuHTe3a besika. KogrpoBanve aMuHoKuc/oT. Posie pubocom B GrocuHTe3e Geska.

CosepemeHHble npeocmasneHuss 0 cmpoeHuu 2eHog. OpraHusanys reHoma y IpOKapuoT U
SYKapuoT. Perysnsmys akTHBHOCTU TeHOB y TpokapuoT. ['mmore3a orepona (@. »Kakob, XK.
MaHo). MonekyasipHble MexaHu3mbl 3Kcnpeccuu 2eHogé y 3sykapuom. Poab xpomamuHna 6
pezyasyuu pabomnl 2eHO8. Peryisitiist 0OMeHHBIX TIPOL{eCCOB B KieTKe. KyieTouHblil romeocTas.

Bupycel — HeksieTouHble (DOPMBI KU3HU U 0b/MraTHbIe rmapa3uTbl. CTpoeHue MPOCThIX U
CJIOXKHBIX BHPYCOB, DPeTPOBUPYCOB, OakrepuodaroB. JKusHeHHbill yukn JJHK-codepocauwjux
supycos, PHK-codepacawjux supycos, bakmepuogazos. ObpamHas mpaHckpunyus, peeepmasd,
UHMezpasa.



BupycHele 3aboneBaHuWst uenoBeKa, JKMBOTHbIX, pactenuit. CIINZ, COVID-19,
coLua/ibHble U MeJULIMHCKHE TTPO0JIeMbl.

Buoungopmamuka: uHmeepayus u aHaau3 boapwiux maccusos («bigdata») cmpykmypHbIx
buonozuueckux OaHHblx. HaHomexHosnoeuu 6 6uonoeuu u meduyuHe. IIpoepammupyemble
¢yHkyuu 6eaxkos. Cnocobbl 0ocmasku 1eKapcms.

JleMoOHCTpanuu

[Toprpetsr: H. K. Konbnios, 1. 1. iBaHOBCKUMA.

Tabmuiel u  cxembl: «buocuHTes Oenka», «['eHeTHUeCKUd KOA», «BHUPYCHI»,
«bakTrepuodaru».

IIpakTnueckas padora «Co3/aHue Moie/li BUpycCa».

Tema 8. JKu3HeHHBIN LUKJI K/I€TKH

KnetouHslii 1K1, ero mepuofbsl U perynsius. VHTepdasza u muro3. OcobeHHOCTH
NIPOLIeCcCOB, MpoTeKarwIMx B UHTep¢ase. [ToAroToBKa K/eTKU K JiesieHuto. [IpecuHTeTHUeCKuit
(MOCTMUTOTHUYECKMIT), CHHTETUUECKUA W TOCTCUHTETUYECKUM (TMPeMUTOTUYECKHI) Mepuo/ibl
VHTepdasbl.

Matpuuneli  cuHTes  [HK — permmkauus. I[lpunuounel  pervmmkauyuu — JTHK:
KOMIIZIEMEHTapHOCTb,  ITOJIyKOHCEPBATWBHBIM  CHHTe3, aHTUIApa//IeIbHOCTh.  MexaHu3m
pervmikayuyu  JTHK. Xpomocombl. CtpoeHuve xpomMocoMm. Tenomepbl U Tejiomepasa.
XPpOMOCOMHBIN HabOp KIeTKHM — KapuoTuIl. WTUIONHBIM M TaryIongHbII HabOphl XPOMOCOM.
I'omonoruynele xpoMocomel. [10/10BbIe XpOMOCOMBL.

Henenvie knetkn — Muto3. CTauy MUTO3a U NPOUCXOJMALLME B HUX IPOLEeCChl. TUIIbI
muto3a. KaprokuHes u jutTokuHes. bruosiornueckoe 3HaueHre MUTO3a.

Perynsitiiss MUTOTHYECKOTO I[MK/IA KiIeTKU. IIporpamMmupyemasi KieTouHas rubenb —
aromnTo3.

KnetouHoe siipo, XpoMOCOMBI, (DyHKLIMOHa/IbHAs FfeHOMUKa. MexaHusmbl npoaugepayuu,
ougpepenyupogku, cmapeHus u 2ubeau kaemok. «L{ugposas knemka» — buouHgpopmamuueckue
Mmooenu (pyHKYUOHUPOBAHUS KAeMKU.

JleMOHCTpanuu

Tabmunpl 1 cxembl: «KU3HEHHBIN LUK KIeTKW», «Mwutos», «CTpoeHHe XpOMOCOM»,
«Permukanusa [JHK».

O6opyzoBaHre: CBeTOBOM MHKPOCKOI, MUKpOMpernaparel: « MUTO3 B K/eTKax KOpeIlKa
JIyKa».

JTaboparopHas pabora «l/I3yueHre XpOMOCOM Ha TOTOBBIX MUKPOTIperapaTax».

JIaGopaTopHasa pabora «HabGsrozeHre muTo3a B K/ieTKax KOHUMKA KOpeIlKa Jiyka (Ha
rOTOBBIX MUKpOIIperiapaTax)».

Tema 9. CTpoeHue u pyHKIMU OPraHU3MOB

Buonornyeckoe  pasHooOpa3ue  opraHusMoB. OJHOK/IeTOYHbIe,  KOJOHUA/IbHbBIE,
MHOI'OKJ/IeTOYHble OpPraHHU3MBbl.

OcobeHHOCTH CTPOEHHS M JKU3HeJessTeTbHOCTH OJHOK/IeTOUHBIX OpraHu3MoB. bakrepuw,
apxeu, O/THOKJ/IETOYHbIe TPUOBI, OHOK/IETOUHbIe BOJOPOC/IH, APYTHUe MPOTUCTHI. KosloHHanbHbIe
OpraHu3MBbl.

B3anmocBs3b yacTeil MHOTOK/IETOYHOTO OpraHv3ma. TKaHu, opraHbl U CUCTEMbl OPraHOB.
Opranusm Kak efjHoe Lesioe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTeNbHBIX TKaHeW: oOpa3oBaTenbHasl, TTOKPOBHas,
TIPOBOZAIIIAsl, OCHOBHasl, MexaHnJeckasi. Oco0eHHOCTH CTpoeHUs], QYHKUMI U PACIIONIOKEHUS
TKaHel B OpraHax pacTeHuH.

TKaHM JKMBOTHBIX W  4YeyiOBeKa. [WIbl JKUBOTHBIX TKaHeW: SMUTe/IHa/bHaf,
coeZIMHUTe/IbHAsA, MblllleyHasi, HepBHass. OcobeHHOCTH CTpoeHusi, QYHKIMI U PacCIioioxKeHust
TKaHel B OpraHax >KMBOTHBIX U UesIOBeKa.

Opranbl. BeretaTuBHBIe U reHepaTHBHbIE OpraHbl pacTeHW. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U yesioBeka. @yHKIMK OPraHoB U CUCTEM OPraHOB.



Onopa Tema opranusMoB. Kapkac pacreHun. CkeseTbl OJHOK/JIETOYHBIX U
MHOTOKJ/IETOYHBIX )KUBOTHbIX. Hapy)kHbIM 1 BHyTpeHHMI cKesieT. CTpOeHue U TUTIbI COeIMHEHHS
KOCTeu.

[BwkeHue opraHu3moB. [IBiKeHWe OJIHOK/IETOUHBIX OpPraHW3MOB: aMéBouHOe,
JKTYTUKOBOe, DeCHWYHOe. /[IBW)KeHVWe MHOIOK/IETOUHBIX pacTeHWuM: TpPONM3Mbl U HACTHU.
[IBr>KeHre MHOTOK/IETOUYHBIX )KMBOTHBIX U UesIoBeKa: MblllleyHasi cucteMa. Peduiekc. CkeneTHble
MBIIILBI U UX paboTa.

[Turanue opranusmos. IlorsomeHre BoOzpbl, YIJIEKHMCIOIO ra3a U MUHepasbHbIX BelecTB
pacteHusiMd. IluTtaHue >KMBOTHBIX. BHYTpUIIO/IOCTHOE W BHYTPUKJ/IETOUHOE IHIleBapeHue.
[IuraHre MO3BOHOUHBIX >XUBOTHBIX. OTZesbl MNUIeBapUTe/IbHOIO TpakTa. [IuieBapuresbHbIe
kese3bl. [IuieBapuTenbHas cucTemMa yesoBeKa.

[pixanue opraHvM3moB. [IpixaHue pacTeHu. [lpixaHue XUBOTHbIX. [Inddy3us ra3oB yepes
TIOBEPXHOCTh KiIeTKH. KokHoe fpixaHue. [[pixaresnibHast TOBepXHOCTh. JKabepHoe W 1éroyHoe
JpIxaHue. [lpIxaHWe II03BOHOYHBIX >XUBOTHBIX U YeJIOBeKa. OBOJIOLIMOHHOE YC/I0)KHeHVe
CTPOEeHMs JIETKUX I103BOHOUHBIX JKUBOTHBIX. [lpIXaTesbHas CUCTeMa 4esjoBeka. MexaHu3m
BEeHTWISILIUU JIETKUX Y TITUL] U MJIEKOTIUTAIOLIUX. Perysitus ApixaHusi. [IpixatenbHble 00BEMBI.

TpaHCIIOpT BewecTB y OpraHM3MOB. TpaHCHOpPTHBIE CUCTEMBbl pacTeHWW. TpaHCropT
BellleCTB Yy JKMBOTHBIX. KpoBeHOCHasi cucreMa U eé opraHbl. KpoBeHOCHass cucTeMa
TO3BOHOYHBIX JKMBOTHBIX U uesioBeka. Cepjle, KPOBEHOCHble COCyJbl U KpOBb. Kpyru
KpoBooOpallleHusi.  OBOJIIOL[MOHHBIE  YCJO)KHEHHsI  CTPOeHHsI  KPOBEHOCHOM  CHCTeMbI
TI03BOHOYHBIX JKMBOTHBIX. PaboTa cep/iia u eé peryisiusl.

Boigennenne y opraHusMoB. BebijeneHve y pacteHuil. BeljeneHwe y KMBOTHBIX.
CokpartuTenbHble Bakyond. Opradbl BbiieneHus. @unbTpaius, cekperus U obOpaTHoe
BCachbiBaHWe KaK MeXaHW3Mbl Pab0Thl OpraHoB BbifiesieHUst. CBsi3b M0JIOCTH Tejla C KPOBEHOCHOM
Y BbIJIeJIUTEIbHOM CUCTeMaMM. BriflesieHNe y ITO3BOHOYHBIX JKUBOTHBIX M 4esioBeKa. [Ioukwm.
Crpoenue u pyHKIMOHUPOBaHUe HepoHa. OOpa3oBaHMe MOUH Y YeslOBeKa.

3amyTa y OpraHu3MoB. 3aldTa y O/HOKJIETOUHBIX OpraHu3moB. Criopel Oakrepuii u
L[MCThI NPOCTeNIIMX. 3alliTa Y MHOTOK/IeTOUHBIX pacTeHUid. KyTrkysa. CpeicTBa macCMBHOW U
XUMHWYECKOU 3alUThl. DUTOHLIU/BI.

3alyra y MHOTOK/IETOUHBIX )KUBOTHBIX. [IOKpOBBI U UX NTPOU3BO/HbBIe. 3alljUTa OpraHusMa
oT OosesHeil. VIMMyHHasi cucrema uesnoBeKa. K/eTOUHbIA W T'yMODajbHBIA HMMYHHTET.
Bpox/éHHBIE W TNPUOOpeTEéHHBINM  crieupuuecKuii UMMyHUTeT. Teopus K/IOHaJIbHO-
cenektuBHOro uMmMyHuteta (I1. Dpnux, ®. M. bepnert, C. ToHeraBa). BocnanuTesibHble OTBETEI
opraHusMoB. PoJib BpO>KJEHHOTO UIMMYHHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00/1eBaHUM.

Pa3gpaxuMOCTb M peryssuus y OpraHusmoB. Pa3fpaXvMMOCTb y OZJHOKJ/IETOUHBIX
opranu3moB. Takcucel. Pa3pa)XUMOCTb U perynsuys y pacTeHuil. PocToBble BellecTBa M MX
3HaueHue.

HepBHas cuctema u pedieKTOpHasi peryssitusi y >KUBOTHbIX. HepBHasi cuctemMa u eé
OTZenbl. DBOJIIOLMOHHOE YC/I0KHeHWe CTPOeHMs] HePBHOW CHUCTeMbl Y JKMBOTHBIX. OTzesibl
rOJIOBHOTO MO3ra I03BOHOUHBIX >KUBOTHBIX. Peduiekc u pedekTopHas Ayra. be3ycnoBHble U
YCJIOBHBIE pedieKChl.

I'ymopanbHas perynsnuss ¥ SHAOKPUHHAs CUCTeMa JXUBOTHBIX U 4YesioBeka. JKesesbl
SHJOKPUHHOM CHCTeMbl M MX TOPMOHBI. /[leliCTBMe TOPMOHOB. B3avMOCBSI3b HepBHOU WU
SH/IOKPUHHOM cucTeM. ['MnoTtanamo-runodusapHas cucrema.

JleMOHCTpaLuu

IToptpet: N. I1. I1aBnoB.

Tabmunpr 1 cxembl: «OfHOKIETOUHBIE BOJOPOC/N», «MHOTOK/IETOYHbIE BOZOPOC/IH»,
«bakTtepun», «[Ipocreiimme», «OpraHbl I1|BeTKOBbIX pacTeHUi», «CHUCTeMbl OpraHoOB
TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHVMe HaceKOMbIX», «TKaHM pacTeHUN»,
«KopHeBbie cucteMbl», «CTpoeHue crebsisi», «CTpoeHHe JIMCTOBOW TIaCTUHKW», «TKaHU
JKUBOTHBIX», «CKesieT yenoBeka», «lluiljeBaputenbcHas cucrema», «KpoBeHOCHasi cucTemay,



«/pixaTenpHasg  cucrema», «HepBHag cucrema», «Koxa», «MblllleyHag cuUcTeMar,
«BpigenuTenbHas cucrteMa», «OHJOKPUHHAs cucreMa», «CTpoeHHe MBIy, «VIMMyHUTET»,
«KuieynononoctHele», «CxeMa nMUTaHusl pacTeHui», «KpoBeHOCHbIe CHUCTeMBbl MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rufipbl», «CTpoeHHe IulaHapyun», « BHyTpeHHee CTpOeHUe [0K[eBOro
yepBsi», «HepBHas cuctema pbiO», «HepBHas cuctema msrymikn», «HepBHasi cucTemMa
rpecMbIKarOIIUXcsi», «HepBHas cucrtemMa nTul», «HepBHasi cucTeMa MJIEKOMUTAIOIIUX»,
«HepBHas cucrema yenoBeka», «Pediekc».

Ob6opyioBaHMe: CBETOBOM MHUKPOCKOI, MHKPOIIperaparbl OJHOK/IETOUHBbIX OpPraHK3MOB,
MUKpOIIpernaparbl TKaHeld, paKOBUHBI MOJUIFOCKOB, KOJUIEKIINA HACEKOMBIX, UITIOKOXKUX, KUBbIE
9K3eMIUISIpbl KOMHATHBIX pacTeHU, repbapuu pacTeHUi pa3HbIX OT/e/IOB, BJlaKHbIE Iperaparhl
JKUBOTHBIX, CKeJIeThbl TI03BOHOYHBIX, KOJUIEKIMY 0eCrI03BOHOYHBIX )KUBOTHBIX, CKeJIeT YeoBeKa,
obopyZoBaHue /il [JeMOHCTpaliM TIOYBEHHOTO U BO3AYIIHOTO TUTaHWs pacTeHuH,
paciieryieHdsi Kpaxmana U 0enkoB 107 JeiicTBeM (epMeHTOB, 000py/oOBaHHe IS
JIEMOHCTpPALUU OIBbITOB 110 U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKHUX, MeXaHHW3Ma [ibIXaTe/IbHbIX
JBYDKEHUU, MOJIe/IU TOJIOBHOI'O MO3ra pa3/IMYHbIX )KUBOTHBIX.

JIaGopaTopHas pa6oTa «l/3yueHue TKaHel pacTeHUil».

JIaGoparTopHas padoTa «l/3yueHre TKaHel KUBOTHBIX».

JIaGopaTopHas pabora «l/3yueHre OpraHoB LIBETKOBOI'O PACTEHUSI».

Tema 10. Pa3MHoOXXeHHe U pa3BUTHe OPraHU3MOB

@dopmbl pa3MHOKeHHsT OpraHU3MOB: Oecriosioe (BK/TFOUasi BeTreTaTUBHOE) U 110JI0Boe. Buibl
Oecroioro pa3MHOKeHUsI: TOYKOBaHHe, CIIOpPYJ/IsiLys, (hparMeHTaLs], KTIOHUPOBaHHe.

[TonoBoe pa3smHOXeHue. [lonoBble KieTKW, WM rameTtel. Meiio3. Craguu Melosa.
[ToBenenne xpomocoMm B meno3e. KpoccuHrosep. bronoruuecknii CMbICI Melo03a U ITOJIOBOTO
niporjecca. Melio3 ¥ ero MecTo B )KU3HEHHOM LIMKJ/Ie OPTraHU3MOB.

IIpepsapoppiieBoe  pasButuve. ['ameTroreHes y JKUBOTHBIX. [losioBble  >Kejie3sbl.
O6pa3oBaHue U pa3BUTHe TIOJOBLIX KieToK. CriepmaroreHe3 u ooreHe3. CTpoeHMe T0JIOBBIX
KJIETOK.

OmiofjoTBOpeHre U 3MOpUOHA/IbHOe pa3BUTHe >KUBOTHBIX. CriocoObl OI/I0Z0TBOPEHMUS:
Hapy>kHoe, BHyTpeHHee. [TapTeHOreHes.

VuavBryanbHOe pa3BUTHE OPraHM3MOB (OHTOreHe3). DMOPUOJIOTHSI — HayKa O pa3BUTHU
oprann3MoB. MopcgoeeHe3 — o0Ha u3 2nasHbix npobaem smbpuonozuu. KoHyenyus mopgozeros
u modenu mopgoeeHeza. Ctasiuu sMOproreHe3a >KUBOTHBIX (Ha TipUMepe Jryiiku). Ipobiexue.
Turer 1pobnenusi. JJemepmuHupogaHHoe U HedepMuHUposaHHoe OpobneHue. Baacmyna, munbl
6aacmyn. OcobeHHOCTH ApOO/IeHUsT MJIEKONUTAIOIIUX. 3apoAblilieBble JIMCTKU (TacTPYJIsLys).
3ak/jajka OpraHoB M TKaHed W3 3apOoJbllleBbIX JIMCTKOB. B3aumHOe BiusiHMe uyacTel
pa3BUBAIOILETOCS  3apofblilia (3MOpHOHanbHas WHAYKLMS). 3ak/iajKa TulaHa CTPOeHUst
JKUBOTHOTO KakK pe3y/lbTaT HepapXUuYeCKWX B3auMOJEMCTBUM TeHOB. BiuisHue Ha
5MOpUOHA/bHOE Pa3BUTHE Pa3/IMUHbIX (DAaKTOPOB OKPY>KAIOLL[el Cpe/ibl.

Poct u pasButve XMBOTHBbIX. [locTaMOpHoOHanmbHBIA Tiepuof. IIpsmMoe W HempsiMoe
pa3Butue. PasButue ¢ MeTamopdo3oM Yy 0eCrio3BOHOYHBIX U TI03BOHOYHBIX JKUBOTHBIX.
bronornueckoe 3HaueHue NpsIMOrO M HEMNPSIMOIO Pa3sBUTHS, UX PACIpPOCTPaHeHHe B NPUPOZeE.
Tunel pocta >XMBOTHBIX. PakKTOpPbl perysiUd pocTa >KUBOTHBIX M uenoBeka. Cragum
MOCTOMOPHOHAIBHOTO PA3BUTHS Y JKMBOTHBIX M 4YesjioBeKa. [lepuofbl OHTOreHe3a 4YesoBeKa.
CrapeHue U CMepTb Kak OMOIOruecKue rmpoLecchl.

PasMHOXeHMe U pa3Butue pacteHuil. ['ametodut u cropodut. Melio3 B KU3HEHHOM
1ukie pacreHuid. OOpa3soBaHue crop B TIpoljecce Meiio3a. ['ameroreHes y pacTeHHil.
OmiofoTBOpEeHre U pasBUTHE PACTUTEIbHBIX OpPraHU3MOB. [IBOMHOe OIUIOZOTBOPEHHE Y
L[BETKOBBbIX pacTeHuil. OOpa3oBaHue 1 pa3BUTHE CEMeHHU.

MexaHW3MBbI peryJisiLiy OHTOTeHe3a y paCTeHUU U KUBOTHBIX.

JleMoOHCTpanuu

IToptpertsr: C. I'. HaBaiux



Tabmurpl U cxembl: «BereraTiBHOe pa3sMHOXKeHHe», « THUITbI 0ecrionioro pa3sMHOKEHUs»,
«PasMHOXeHMe XjnamMuZOMOHaAbl», «PasMHOXeHHe 3Br/eHbl», «Pa3MHOXeHHe TI'HApBI»,
«Melio3», «XpomMocoMbl», «l'ametoreHes», «CTpoeHue SMLEKIETKM W CIepMaTo30ujia»,
«OCHOBHBIE CTafuu OHTOreHe3a», «lIpsMoe W HempsiMoe pasBUTHE», «Pa3BHUTHE MalCKOro
)KyKa», «Pa3BuTue capaHumn», «PasBuTuHe JAryLIKW», «/IBOMHOE OIJIOOTBOPEHHE Y LIBETKOBBIX
pacreHuii», «CTpoeHre ceMsIH OJHOJOJIbHBIX U JBY/OJbHBIX pacTeHWi», «’KW3HEeHHbIN LUK
MODCKOM  KamycCTbl», <« KW3HEHHbIM LMKI MXa», <«JKU3HEeHHbIM LMK/ MalnoOpPOTHUKA»,
«?KVi3HEeHHBIN LMK/ COCHBI».

Ob6opyzoBaHye: CBETOBOM MUKPOCKOII, MHKPOIIperapaThl sIMLIeK/IeTOK U CIIepMaTo30H/I0B,
Mozienb «LIUKII pa3sBUTUS JIATYILIKW».

JlaboparopHasi pabora «/I3yueHWe CTpPOEHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIperiaparax».

IlpakTHueckasi pa6ora «BbissBjieHre NMPHU3HAKOB CXO/CTBA 3apOAbIIIEH TO3BOHOUHBIX
JKABOTHBIX».

JIaGopaTopHas padoTa «CTpoeHHe OPraHOB Pa3MHOYKEHHST BBICIIIMX PaCTeHU».

Tema 11. I'eHeTHKa — HayKa 0 HaC/IeACTBEHHOCTH U MI3MEHUYMBOCTH OPraHu3MoB

Vcropusi cTaHOBNEHUs] M Pa3BUTHsS TeHETWKH Kak Hayku. Pabotel I'. Menpgens, I'. ge
®pusza, T. MopraHa. Posib OTeuecTBeHHBIX YUYEHbIX B pa3BUTHMM TeHeTWKH. Paboter H. K.
Konbnosa, H. 1. BaBunosa, A. H. Benosepckoro, I'. [I. Kapnieuenko, FO. A. ®unmvnuenko, H. B.
TumodeeBa-PecoBckoro.

OcHOBHBIE TeHeTHYeCKHe TMOHATUS U CUMBOJIBL. 1'OMOJIOTMYHBIE XPOMOCOMBI, aJljle/IbHbIe
reHbl, ajJbTepHAaTHMBHbIE IPU3HAKW, JOMHHAHTHBIM W PpeLIeCCUBHBIM TPU3HAK, T'OMO3UIOTAa,
reTepo3uroTa, YWCTas JIMHUS, TUOpUAbI, reHoTwr, ¢geHOTUT. OCHOBHBbIE METO/bl T€HETHKU:
rUOpU0I0TMUeCKUM, LIUTONOTMYeCKUiA, MOJIEKY/ISIPHO-TeHe TUUeCKHiA.

JleMoHCTpanuu

[Toptpetsr: I'. Menpens, I'. e ®@pus, T. Mopran, H. K. Konbsuos, H. Y. Basunos, A. H.
benosepckuii, I'. . Kapnieuenko, FO. A. ®ununuenko, H. B. Tumocgees-PecoBckuii.

Tabmuiipl ¥ cxeMbl: «MeTo/bl TeHeTUKU», «CXeMbl CKpelLBaHUsI».

JIaGopaTopHas pabota «/Ipo3oduna Kak 00BeKT reHeTUUeCKUX UCCIeJOBaHU».

Tema 12. 3aKOHOMEpPHOCTH HAC/IeJCTBEHHOCTH

MonorubpusHoe ckpemBaHue. I[lepBblii 3akoH MeHJensi — 3aKOH eJUHO0Opasus
rubpy/ioB TepBoro TokoseHusi. [IpaBwio goMuHMpOBaHUs. BTopoil 3akoH MeHenss — 3aKOH
paciernyieHys IprU3HaKoB. LIuToornueckrie 0CHOBBI MOHOTMOPHUJHOTO CKpeIjMBaHus. ['umnoresa
YUCTOTHI raMer.

AHamusupyroljee  ckpemyBaHuhe.  [IpoMeXyTOuHBIM ~ XapakTep — Hac/le[OBaHUS.
PaciijeriieHre npu3HakoB [Py HEIIOJIHOM JJOMUHUPOBaHUM.
[OurnbpupHoe ckpemyBaHue. TpeTwidi 3akoH MeHzens — 3aKOH He3aBUCHUMOTO

Hac/ie/IoBaHUs MPU3HAKOB. LlUTo/iornueckre 0OCHOBBI JUTHOPUAHOTO CKpeILBaHUs.

CuerieHHOe Hac/ieloBaHUe TTpu3HakoB. PaboTel T. Moprana. CrjeryieHHOe Hac/ie/loBaHHe
reHOB, HapyllleHue CLielIeHUs MeXXly reHaMU. XpOMOCOMHas TeOpusl Hac/1eICTBEHHOCTH.

'enetyka mosna. XpoOMOCOMHBIM MeXaHU3M OIpefie/ieHHUs 1oJia. AyTOCOMBI Y ITOJIOBbIE
XpOMOCOMBI. ['OMOrameTHbIM M reTeporaMmeTHbIM TmoJ. ['eHeTHMyeckasi CTPYKTypa ITOJIOBBIX
xpoMmocoM. HaciemoBaHve npr3HaKOB, CLIEIITIEHHBIX C TIOJIOM.

leHotTun Kak 1LesiocTHas cuctema. [lneroTporvss — MHOXXeCTBEHHOE [eliCTBHE TeHa.
MHosxecTBeHHBIM aj/ute/iu3M. B3aumogencTBue Hease/bHbIX T'eHOB. KoMriiemMeHTapHOCTS.
Onvcras. [lonumepus.

'eHeTMyeCcKuM KOHTPO/b pasBUTHS paCTeHWM, >KUBOTHBIX M UYeJIOBeKa, a Takke
¢u3MoN0oruuecKUx TMpOLIeCCOB, TIOBEleHUSI W KOTHUTUBHBIX (QYHKUMH. ['eHeTHMueckue
MeXaHHU3Mbl CUMOHOTreHe3a, MeXaHU3Mbl B3aUMOJIENCTBUSI «XO3iWH — TapasuT» U «XO03iUH —
MUKpOOUOM». ['eHeTHUeCKHe acrieKThl KOHTPOJISI ¥ U3MeHeHUs Hac/le/ICTBeHHOM WHpopMaliy B
TIOKOJIEHUSIX KJIETOK ¥ OPraHU3MOB.



JleMoHCTpanuu

IToptpetsr: I'. Menpens, T. Mopras.

Tabmumiel v cxembl: «I1epBbIii ¥ BTOPOU 3aKOHBI MeHzens», «TpeTuii 3akoH MeHpesnsi»,
«AHanv3upyolllee CKpeluBaHve», «HemosHoe foMuHypoBaHue», «CLerjieHHOe Hac/lel0BaHue
TIPU3HAKOB Y Ap030¢usbl», «'eHeTHKa 1mosa», «KapuoTun uenoBeka», «KapuoTtumn po30dubi»,
«Kapuotun ntuib», «MHOXeCTBeHHbIHN a/uien3m», «B3anMoecTBre TeHOB».

O6opyoBaHMe: MOZe/b /il AeMOHCTPALMK 3aKOHOB eAMHO00pa3usi THOPUIOB MEPBOTO
TOKOJIEHUSI Y pacllerjieHUs] NPU3HAKOB, MOJeNb /sl JeMOHCTpalyd 3aKOHa He3aBHCHMMOTO
Hac/ae0BaHUs MPU3HAKOB, MOJeb [J1 JeMOHCTPaLU CLeTNJIeHHOTO Hac/e0BaHUs NPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpOIipenaparT: «/lpo3oguna».

IIpakTnueckass pabora «VI3yueHue pe3yJbTaTOB MOHOTHOPHIHOTO CKpEIUBAHUS Y
Zp030(UIbI».

IIpakTnueckass pabora «VI3yueHue pe3y/JbTaTOB AWUTHOPUAHOTO CKPEIUBAHUS Y
Zp030(UIbI».

Tema 13. 3aK0HOMepPHOCTH U3MEHYHBOCTH

BsaumogeiicTBue reHoTtvdra M cpefibl Npyd (OpMUPOBaHMHK (eHoTHra. VI3MeHUYHBOCThb
NMpU3HAKOB. KauecTBeHHble Y KOJMYECTBEHHble MpPU3HAaKU. Buapl  HW3MEHUMBOCTH:
HeHac/le/ICTBeHHasl U Hac/leICTBeHHas!.

MoauduvkaliioHHasi U3MeHUMBOCTb. Posib cpesibl B ()OPMUPOBAaHWK MOAU(PUKAL[MOHHOMN
y3MeHuUMBOCTU. HopMma peakuy npu3Haka. BapualvoHHbIN psify U BapualuoHHasi KpuBas (B.
NoranHcen). CoticTBa MOAHM(UKALIMOHHOW U3MEHUNMBOCTHU.

l'eHoTunuueckass u3MeHUMBOCTb. (CBOMCTBA TeHOTUIIMYECKOW W3MEHUYMBOCTH. Bubl
TeHOTUITNYEeCKON U3MEHUMBOCTH: KOMOMHATUBHASL, MyTal[HOHHAsI.

KomburHaTiBHasi ©13MeHUMBOCTb. Meli03 U T0JI0BOM TPOL[eCC — OCHOBa KOMOWHATUBHOM
W3MEHUMBOCTU. PoJTb KOMOMHATHBHOM U3MEHUMBOCTH B CO3/JaHUM T€eHETHUECKOTO pa3Hoo0Opa3ust
B Ipe/iesiax OJHOI'0 BHUJA.

MyTaluoHHasi W3MEeHUYMBOCTb. BHbl MyTalui: TeHHble, XPOMOCOMHbIe, T€HOMHBIE.
CrioHTaHHble W WHJAYLMPOBaHHble MyTalMW. SlfepHble M LMTOIIa3MaTHUeCKWe MyTaLuH.
Comarvueckve W TOJOBble MyTalMd. [IpuunrHBI BO3HUKHOBEHUs MyTaluud. MyTareHbl U UX
B/IMSIHME HAa OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAlLIMOHHOIO Mpoliecca. 3aKOH IOMOJIOTMUeCKHX
ps7oB B HacseAcTtBeHHOM wusMeHurBocTH (H.W. BaBusoB). BHesiiepHas W3MeHUYMBOCTb M
HacC/1e/ICTBEHHOCTb.

OnuzeHemuka U 35NU2EHOMUKA, pO/b 3NU2eHemuueckux (pakmopos 8 HacnedosaHuu Uu
U3MEHYUBOCMU (peHOMUNUYECKUX NPU3HAKO8 Y OP2aHU3MO8.

JleMOHCTpaLuu

IToptpetsr: I'. e ®pus, B. MoranHcen, H. 1. BaBunos.

Tabmuibl U cXeMbl: «BUABI M3MEHUMBOCTH», «MogudUKaMOHHAsT W3MEeHUUBOCTbHY,
«KombuHaTBHasi ~ U3MEeHUYMBOCTb»,  «Melio3»,  «OrmuiofoTBOpeHue»,  «['eHeTHUYeCcKHe
3abo/eBaHUs Ue/loBeKa», « BUIbI MyTaluii».

Ob6opyoBaHue: >KuUBble U TepbapHble 5K3eMIUISPbl KOMHATHBIX pacTeHWM, PUCYHKU
(pororpadum) )KUBOTHBIX C Pa3TMUHBIMUA BUJJaMU U3MEHUUBOCTH.

JlabopaTopHasi pabora «VccnemoBaHue — 3aKOHOMEPHOCTeM  MoOJUGbUKALIMOHHOMN
13MeHYUBOCTH. [TocTpoeHre BapUaliMOHHOTO PsiZia U BapUALMOHHOW KPUBOW».

IIpakTHueckas padora «MyTauyu y Apo30¢usbl (Ha TOTOBBIX MUKPOIIperaparax)».

Tema 14. I'eHeTHKa 4esi0BeKa

Kapuorun uvenoBeka. MexxnyHapojHasi MporpaMMa MCC/eloBaHHUs T'eHOMa 4eJsioBeKa.
Meto/bl U3yueHUs] TEHETHKHU Ye/loBeKa: reHeaJloruuecKui, OJIM3HeIOBbIN, [UTOreHeTHUeCKUH,
MOMY/ISILJUOHHO-CTaTUCTUUECKWW, MOJIeKy/IsipHO-TeHeTHYecKuii. CoBpeMeHHOe OrpefiesieHue
reHOTUIA: TOJHOTeHOMHOe CeKBeHUMPOBAaHHWe, T'eHOTUIIMPOBaHHWE, B TOM UHC/Ie C TOMOLLbIO
[MLIP-ananmu3a. HacneznctBeHHble 3abosieBaHUs uesioBeKa. ['eHHble ¥ XPOMOCOMHBIe 00J€3HU
yesioBeKa. bosiesHM € Hawie[CTBEHHOW TMpeZpaciooyKeHHOCTbI. 3HaueHue MeAULMHCKON



TeHeTHKH B TIPeJOTBPAIleHNH U JIeueHWHd TeHeTU4YeCKHWxX 3abosieBaHuil uenoBeka. Meguko-
reHeTM4YeCKoe KOHCYJ/bTHpoBaHWe. CTBOJIOBble KJeTKU. [loHATHe «TreHeTH4Yeckoro rpysar.
OTHYecKre acTieKThl CC/IeJOBaHUH B 00/1aCTH peJaKTUPOBaHKs TeéHOMA U CTBOJIOBBIX KJIETOK.

'eHeTryeckue (hakTOpbI MOBBILLIEHHOW UyBCTBUTEJBHOCTU 4YesioBeKa K (PHM3UUeCKOMY U
XMMHUYECKOMY 3arps3HEHMIO OKpYJKarollen cpefpl. ['eHeTHMueckas TIpefpacrioNoXeHHOCTh
yesIoBeKa K IaTo/IOrUsIM.

JleMOHCTpaLuu

Tabsuipl 1 cxembl: «KapuoTtun uenoBeka», «MeTozbl W3yueHUs] TEHETHKU uelOBeKa»,
«[eHeTHueckue 3a00/ieBaHNS UeIOBEKa».

IIpakTnueckas pabora «CocraBieHue U aHa/U3 PO/IOC/IOBHOM».

Tema 15. Cestekuysi OpraHu3MoB

HomMecTukalmsi ¥ ceyieKUvs. 3apoXJeHue CeJieKUMU U AoMecTUKaluu. YueHue H. U.
BaBusioBa o LleHTpax mpoucXoskAeHus: 1 MHOT0o0pasusi KyJIbTypHBIX pacTeHuil. Posb cenekryun
B CO3Jl@aHUM COPTOB pacTeHWd U TIOpoJ, >XMBOTHbIX. CopT, Mopoja, IITaMM. 3aKOH
rOMOJIOTUYECKUX PSLOB B Hac/eAiCTBeHHOM usMeHunBocTy H. V1. BaBuioBa, ero 3HaueHue s
CeJIeKL[MOHHOW paboThlI.

MeTozp! CeeKIMOHHOUW paboThl. VICKyCCTBeHHBIN 0TOOP: MacCOBBIN ¥ MHAVBUYA/IbHBIN.
OTarbl KOMOMHALMOHHOW ceneKlMW. McrbiTaHue mpousBoguTtesnei 1o noroMcTBy. OTbop 1o
TeHOTHITY C TIOMOIIIbIO OLIEHKH (PeHOTHITa TOTOMCTBA M OTOOP I10 TEeHOTHUITY C ITOMOII[BI0 aHa/IN3a
JHK.

VcKycCcTBeHHBIN MyTareHe3 KakK MeTOZ CeJIeKI[MOHHOW paboTel. PaguallMOHHBIA U
XUMHUUECKU MyTareHe3 KaK MCTOYHUK MyTalMd Yy KyJbTypHbIX (OPM OpraHuM3MOB.
Vcnonb3oBaHWe TE€HOMHOTO peJaKTUPOBAaHWS W METOZOB pekoMOWHaHTHbIX [THK mans
TI0JIyYeHUs] UCXOHOTO MaTepuasa [jisl CeleKL1u.

[Tonyuennie monMIIoN0B. BHyTpuBHZOBas rubpugmsauus. bBimskopojcTBeHHOe
CKpellMBaHWe, UM UHOpuAMHT. HeposcTBeHHOe CKpellvBaHue, WM ayTOpuauHr. ['eTeposuc u
ero mnpuunHbl. Vcrosnb3oBaHue TeTepo3uca B ceneknud. OthanéHHas TUOpHAM3aIVSL
[Mpeosonienne OGecriyiogusi MeXBHUAOBBIX T'HOpPUAOB. [IOCTW)KeHUsS] CeleKLMd pacTeHud u
JKUBOTHBIX. «3€/1€Hasi pegontoyusi».

CoxpaHeHMe M W3y4yeHHe TeHeTMUeCKUX PecypCoB Ky/JbTYPHBIX PacTeHUM U UX JUKUX
pojiyueii A71si CO3Z,aHusI HOBBIX COPTOB M TMOPH/IOB CeTbCKOXO3SIMCTBEHHBIX KY/bTYp. V3yueHue,
COXpaHeHUe U ynpae/neHue 2eHemuueckKuMuU pecypcamu CeabCKOXO035LUCMBEHHbIX U NPOMbICA08bIX
JHCUBOMHBIX 8 YesiX YAyHWeHUsl Cyujecmayroujux U CO30aHUsl HOBbIX NOPOO, AUHULL U KPOCCO8, 8
MOM yucne ¢ npuMeHeHUeM CO8peMEeHHbIX Memo008 HAYUHbIX UCCAe008aHuUll, nepedosblx udel u
nepcneKMmMueHbIX MexHOA02ULl.

JleMoOHCTpanuu

IToptpetsr: H. 1. Basunos, 1. B. Muuypus, I'. [I. Kapneuenko, II. I1. JIykeanenko, b. JI.
Acraypos, H. Bopnoyr, /1. K. besnsies.

Tabmurpl 1 cxembl: «LeHTPBI MPOMCXOXKEHNSI 1 MHOTO00pasusi Ky/IbTYPHBIX PaCTeHHI»,
«3aKOH TOMOJIOTUYECKUX PSiIOB B HAaC/AeCTBEHHOU W3MEHUYMBOCTW», «MeTo/bl CeneKLun»,
«OTtpanéHHas rubpuan3aus», «MyTareHes».

JIaGopaTopHas pabora «lI3yueHre COPTOB KYyJIbTYPHBIX pacTeHUI U TOPOJ, AOMAaIIHUX
JKUBOTHBIX».

JIaGopaTopHas paboTa «l/i3yueHre MeTO/IOB CesieKLUU pacTeHU».

IIpakTnueckas padora «IIpUBHUBKa pacTeHU».

IKcKypcusa «OCHOBHbIE METO/Ibl U [IOCT)KEHMS Ce/leKLIMA pacTeHWH U >KUBOTHBIX (Ha
CeJIeKL[MOHHYIO0 CTaHL[MI0, IJIeMeHHYI (epMy, COPTOUCIIBITAaTe/NbHbIA y4aCTOK, B TEIJIMYHOE
XO035CTBO, B J1abOpPAaTOPHIO arpOyHHWBEPCUTETA WA HAYYHOTO LIEHTPa)».

Tema 16. BuoTexHo/10THs M CHHTeTHUYeCKasi 0M0J10rus

OOmbexThl, WCMONb3yeMble B OMOTEXHOJIOTMM, — KJIeTOUHble W TKaHEeBble KYJIbTYDBI,
MHUKDOOPTraHU3Mbl, WX XapaKTepUCTHKA. TpajurvoHHas OuoTexHOMOrusi: xseboreyeHue,



TIO/Ty4eHre KMC/IOMOJIOYHBIX TTPOAYKTOB, BUHOZeMe. Mukpobronornyeckuii cuare3. OObeKThI
MUKPOOUO/IOTHYeCKUX TexHosiorui. [Ipon3BoCTBO Gesika, aMUHOKHUC/IOT ¥ BUTAMUHOB.

Co3fanue TeXHOJIOTMA W MHCTPYMEHTOB  le/leHallpaB/IeHHOTO  W3MeHeHUs W
KOHCTPYMPOBaHUs1 TeHOMOB C 1{e/Ibl0 M10/Iy4YeHHsI OPraHW3MOB M X KOMITIOHEHTOB, CO/lepKall{uX
He BCTPevaroIyecs B MPUpo/ie OMOCHHTEeTHUECKHE Ty TH.

Krnerounasi vHxeHepusi. MeTo/ibl Ky/JbTypbl KJI€TOK UM TKaHeW pacTeHUM W >KUBOTHBIX.
Kpuobankn. Comarnueckasi TMOpuan3anviss U COMaTHUeCKWid sMOpuoreHe3. lcriosmbp3oBaHue
raryiouZioB B CeNeKLUM pacTeHUl. IlonyyeHue MOHOKAOHANbHbIX aHmumen. Mcnonb3oeaHue
MOHOK/IOHA/IbHBIX U NOAUKAOHAABbHbIX aHmumesn 8 mMeouyuHe. VICKyCCTBEHHOe OIUIO/I0TBOPEHUe.
PekoOHCTpyKLMSI AWLIEK/IETOK M K/IOHHPDOBAaHWE >KUMBOTHBIX. MeTo[ TpaHCIUIaHTaLUU sep
KJIeTOK. TexHosno2uu 0300p06aeHus, Ky/AbMmueUpOB8aHUsI U MUKPOKAOHAAbHO20 DPA3MHONCEHUS
CeNbCKOX03ALCMBEHHbIX KyAbmyp.

XpOMOCOMHas1 U TeHHasl NHKeHepys. VICKyCCTBeHHBIM CHHTe3 I'eHa U KOHCTpPyMpPOBaHUe
pekomOuHaHTHbIX [JHK. Co30aHue mpaHczeHHbix Op2aHu3mos. [JOCTV>KeHUs U TepCIeKTHBBI
XPOMOCOMHOW Y TeHHOW WH)XeHepUH. OKOJIOTHUeCKHe U STHUeckre IpobeMbl TeHHOU
VIH)XKeHepUH.

MepuiHckre 6uotexHosioruu. IloctreHoMHast rrdpoBast MegurvHa. [11IP-quarHocTrka.
MeTab010MHBIN aHaM3, TeHOLIeHTPUUEeCKU aHa/li3 TIPOTeoMa yesioBeKa [ijist OLIeHKH COCTOSTHUS
ero 340poBbs. lcriosb3oBaHWe CTBOJIOBBIX K/eTOK. TaprerHasg Tepanus paka. 3D-
OuvouHXeHepusi [/s1  pa3paboTKu (yHJaMeHTalbHbIX OCHOB MeJULIMHCKUX TeXHOJIOTHH,
CO3JaHUST KOMIUIEKCHBIX TKaHEM COUeTaHHWeM TeXHOJIOTUHA TPEXMEepHOro OHOMpPUHTHHTa |
ckaddonavHra [y pelieHuys 3a/ja4 epCcoHaIM3MPOBaHHON MeJULIHBI.

Co3paHre BEKTOPHBIX BAKLMH C Lienblo obecriedeHUss KOMOWHMPOBAHHOM 3allfUTHI OT
B030yzauteneii OPBU, ycraHOB/ieHHe MOJIEKYJISIPHBIX MeXaHu3MoB (yHKIMoHupoBaHuss PHK-
COZiep’KalljX BUPYCOB, BBI3BIBAIOIINX 0CO00 OracHble 3a00ieBaHMs UeioBeKa M )KUBOTHBIX.

JleMOHCTpanuu

Tabmunpr u  cxembl: «lcronb30BaHMe  MUKDPOOPTaHW3MOB B MIPOMBILUIEHHOM
TIPOM3BO/CTBE», «KieTouHast MHXeHepus», «I'eHHasi H)KeHepUsi».

JIaGopaTopHas padota «l/3yueHre 06HEKTOB OMOTEXHOIOTUM».

IIpakTnueckas pabora «IlonyueHre MOJIOUHOKUC/IBIX TIPOAYKTOBY.

IKCKypcHs «bruoTexXHOI0rus — BaKHeHIasi IPOM3BOUTe/IbHAs CHla COBDEMEHHOCTH (Ha
61oTexXHOIOrnYeCcKoe MPOX3BO/ICTBO)».



IVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 B1OJIOI'IA
HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JINUHOCTHBIE PE3YJIbTATDBI

@®I'OC COO ycraHaBnuBaeT TpebOBaHUs K pe3ysibTaTaM OCBOEHHsS O0YyYaroL[UMUCS
Tporpamm cpeiHero obiiero o6pa3oBaHUsL: TUYHOCTHBIE, MeTarlpeIMeTHbIE U TIPeIMETHBIE.

B cTpyKType /JIMUHOCTHBIX pe3y/bTaTOB OCBOEHUs MPOrpamMMbl 10 OMOIOTHH Bbifie/ieHb
CJIefiyIOIIe  COCTABJISIIOIIME:  OCO3HaHWe  OOYyYaroIMMHUCS  POCCHUMCKOW  TpaXKAaHCKOM
WJIeHTUYHOCTA — TFOTOBHOCTA K CaMOPa3BUTHUIO, CaMOCTOSITe/IbHOCTH U CaMOOIIpe/ie/IeHUIO,
Haauyue momueayuu K oOyueHWIO OWO/IOTHMH, Ye/neHAanpasneHHoe pasgumue BHYTPEHHHX
ybexx/1eHi JIMUHOCTH Ha OCHOBE K/TFOUEBBIX 1[eHHOCTel M MCTOPUUECKUX TPAJULIMKA pa3BUTHS
OMO/IOrYeCKOro 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYyUaroIMXCsl PYKOBO/ICTBOBATHCS B
CBOE  /IeITeIbHOCTA  L|eHHOCTHO-CMBICJIOBbIMM ~ YCTaHOBKaMH, TIPUCYLIUMHU  CUCTEMe
Ouonornyeckoro  00pa3oBaHMWs, HaAAUYUe NPABOCO3HAHUS  SKOJOTUYECKOW  KYJBTYPBI,
cnocobHocmu cmasumb LiefI ¥ CTPOUTh KU3HEHHbIe T1/IaHbI.

JINYHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTPAMMBI 10 OMOJIOTHM JOCTUTAIOTCS B €/JUHCTBE
yueOHOM ¥ BOCTMTATENIbHOW JleATeNbHOCTA B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKY/IbTYPHBIMH, UCTOPUYECKUMH U JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, NMPUHATHIMU B
of1lecTBe MpaBWIaMM M HOpPMaMH TIOBeZleHHsI UM CIIOCOOCTBYIOT TIpolieccaM CaMOTIO3HaHUs,
CaMOBOCITMTAHUSI U CaMOpPa3BUTHS, Pa3BUTHUs BHYTPeHHel MO3ULMU JIMUHOCTH, MaTPUOTU3Ma U
yBa)KeHHUsI K 3aKOHY W IPaBOIOPSAJKY, Uel0oBeKy TpyZa M CTaplleMy MOKOJEeHWI0, B3aMMHOTO
yBaKeHHsi, Oepe)XHOTO  OTHOIIeHWS K  KY/JbTYPHOMY  Hacjlefui0 W TPaAULUsIM
MHOT'OHAaLMOHaMbHOro Hapoza Poccuiickoit Pefiepaiiyuu, NpUpoze U OKpy»Karollieil cpejie.

JIMYHOCTHBIE pe3y/bTaTbl OCBOEHHs yuebHOro mnpegmera «BHOMOTHs» O/DKHBI OTPaXKaTh
TOTOBHOCTb M CIOCOOHOCTH 0OYyUaroIMXCcsi PyKOBOACTBOBAThCS CHOPMHUPOBAHHON BHYTpeHHel
MO3ULIMeH JIMYHOCTH, CHUCTeMOM LIeHHOCTHBIX OpHUEeHTallul, TMO3UTHUBHBIX BHYTPEHHUX
yOexxjeHid, COOTBETCTBYIOL[UX TPaJULIMOHHBIM LIEHHOCTSIM  POCCHHCKOro  0OIIecTBa,
pacipeHye >XMU3HEHHOTO OMbITa M OMbITA ZeATeNbHOCTH B Mpoliecce peanr3aliii OCHOBHBIX
HarpaB/ieHU} BOCIIUTATebHOM /leATe/IbHOCTH, B TOM YKCJ/IE B UaCTH:

1) rpaxaaHCKOro BOCIIUTAHUS:

cOPMUPOBAHHOCTh  TPaXKJAHCKOW TMO3WLMM  oOyuaromierocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O UjleHa POCCUHCKOTO 0011[eCTBa;

OCO3HaHWEe CBOMX KOHCTUTYLIMOHHBIX TpaB W 00s3aHHOCTel, yBa)keHWe 3aKOoHa U
TIPaBOMNOPSI/IKA;

TOTOBHOCTb K COBMECTHOUW TBOPUECKOW JlessTe/IbHOCTH TPHU CO3/IaHUM yueOHbIX MPOEKTOB,
perieHNM yueOHBIX ¥ MT03HaBaTe/bHBIX 33/jau, BHIMOJHEHUH OMOIOTHUeCKUX SKCIIePUMEHTOB;

CIOCOOHOCThL ~ OTIpeJie/iiTh  COOCTBEHHYHO TIO3WL[MI0 TI0 OTHOIIEHUIO K SIBJIEHUSIM
COBPEMEHHOM >KU3HH 1 O0BSICHATE eé;

yMeHHe yuuThbiBaTb B CBOMX [JIeMCTBUSIX HEOOXOJUMOCTb  KOHCTPYKTHBHOIO
B3aUMO/IeNCTBYS JIFOZIel C pa3HbIMU YOeXeHUsSMH, KYIbTYPHBIMU [JeHHOCTSIMH U COLMATbHBIM
T10JI0’KEHHEM;

TOTOBHOCTb K COTPY/IHUUECTBY B TIPOLjeCCeé COBMECTHOTO BBIMTOJHEHUSI Y4eOHBIX,
MO3HaBaTe/NbHbIX M MCC/Ie[0BATeNbCKUX 3a/jay, YBa)KUTEJbHOTO OTHOLIEHWS K MHEHHUIO
OTITIOHEHTOB TIPX 00CY K/I€HUH CITOPHBIX BOITPOCOB OHO/IOTMYEeCKOT0 COZepKaHMST;

TOTOBHOCTb K T'YMaHHUTapHOM U BOJIOHTEPCKOM J1esITe/IbHOCTH;

2) NaTPpUOTHUYECKOI'0 BOCIIUTAHUSA:

c(hOpMHPOBaHHOCTh POCCUMCKOM TPaXk/laHCKON MIeHTUYHOCTH, MaTPUOTH3Ma, YBaXKEHHUs K
CBOEMY HAapOZy, YyBCTBa OTBETCTBEHHOCTU Mepef, PoguHOM, rOpJOCTH 3a CBOM KpaW, CBOIO
PopvHy, CBOM S13bIK M KYJ/IbTYPY, MPOLLJIOe U HACTOSIIIlee MHOTOHALIMOHAIBHOT0 Hapoza Poccuy;



LleHHOCTHOEe OTHOLIeHWe K TIIpUPOJHOMY HacAeJul0 W MaMATHUKaM TpUpPOJBI,
JOCTKeHUsIM Poccru B HayKe, HCKYCCTBe, CIIOPTe, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIeHMBATh BKJ/AJ, POCCUHMCKMX YU€HBIX B CTAHOBJIEHWE M Da3BUTHe
6uosiorMH, TIOHUMaHUS 3HaueHUs OMOJIOTHH B MIO3HAHUU 3aKOHOB TTPUPO/bl, B )KU3HU UesioBeKa U
COBpPeMeHHOr0 00I1IecTBa;

uzieliHasi yOe)XI€HHOCTb, TOTOBHOCTb K C/Ty’KeHH!0 U 3aiuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cys0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHMe YXOBHbBIX L[EHHOCTEN POCCUKCKOr0 HapO/a;

c(hOpMHPOBaHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 MTOBeJeHUS;

CITOCOOHOCTH OL|eHMBAaTh CHUTYAlWIO0 Y MIPUHUMAaTh OCO3HAHHBIE PelleHus, OPUeHTUPYSICh
Ha MOpaJIbHO-HPaBCTBEHHbIE HOPMBbI U LIEHHOCTH;

OCO3HaHMe JIMYHOTO BK/a/ja B TIOCTPOEHHe YCTOHUMBOTO Oy yIriero;

OTBETCTBEHHOE OTHOLLEHWe K CBOUM pOJWTENSM, CO3[JaHUI0 CeMbd Ha OCHOBE
OCO3HAHHOTO MPUHSATHS LeHHOCTel CeMeHOM >KHM3HM B COOTBETCTBUM C TPaAULIMSIMU HApO/OB
Poccuy;

4) 3cTeTHYeCKOro BOCIUTAHMA:

3CTeTUUeCKOe OTHOIIeHHWe K MUpY, BKJ/IFOUasi 3CTeTUKY ObiTa, HAYYHOTO M TEXHUUeCKOTO
TBOPUECTBA, CIIOPTa, TPY/1a, OOIeCTBEHHBIX OTHOLIEHU;

MOHWMaHKe 5MOLIMOHA/IbHOTO BO3/eCTBUS KUBOU MPUPO/bI U €€ LIeHHOCTH;

TOTOBHOCTb K CAMOBBID&)KEHWIO B pasHbIX BUJAX MCKYCCTBA, CTpeMJieHHe IpOsBJISATh
KauecTBa TBOPUECKOM JIMYHOCTH;

5) (¢wusuyeckoro BocnuTaHHA, (OPMHMPOBAHUS KY/JAbTYpbl 30POBbS H
3MOLIMOHA/IBLHOr0 0/1arono/Iy4us:

TIOHMMaHHe M peann3alysi 30poBoro u H6e3omacHoro obpasa >Xu3Hu (340pOBOe MUTAHUe,
cobsirofileHre TUTMeHNUecKrX TMpaBUI U HOPM, cOanaHCUPOBAHHBIM PeXXUM 3aHATHN U OT[bIXa,
perynsipHasi (¢u3uuUecKass AaKTHBHOCTb), Oepe)XKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOLIIeHUsI K COOCTBEHHOMY (pM3UUeCKOMY U NCUXUYeCKOMY 3/]J0POBBIO;

MOHMMaHWe TIIeHHOCTU TIpaBWI WH/AWBHYaTbHOTO W KOJ/UIEKTMBHOTO 0e301acHOro
TMOBE/IeHHsI B CUTYaLIMsIX, YTPOXKAIOLLMX 3J0POBbI0 U )KU3HU JTHO/IEeN;

OCO3HaHWe TIOC/IeICTBU M HETPUSTHS BPEeJHBIX TPUBBIUEK (yroTpeOsieHUs alKOTroJs,
HapKOTHKOB, KypeHHs);

6) TPyA0BOro BOCIIMTAHHUSA:

TOTOBHOCTB K TPY/ly, OCO3HaHUe 1|eHHOCTH MacTepCTBa, TPyJo/tobue;

TOTOBHOCTb K aKTUBHOM /1eITe/IbHOCTH TeXHOJIOTMYeCKOM U COLMaTbHOW HarpaB/eHHOCTH,
CMOCOOHOCTh ~ WHUIMMPOBATh, IUIAHUPOBAaTh M CaMOCTOSITE/IbHO — BBITIOJHATH — TaKyHo
JlesiTe/TIbHOCTb;

VHTepeC K pa3/ihyHbIM cepam IpodecCHOHATBLHOU [leATeNTbHOCTH, YMEHHe COBepLIaTh
OCO3HaHHBIM BEIOOD OyAyIei mpodeccry 1 pean30BbIBaTh COOCTBEHHBIE XKU3HEHHBIE TUIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUI0 M CaMO0OOpa30BaHMIO Ha TPOTsHKEHUW BCeid
YKU3HU;

7) 3K0/1I0TMYeCKOr0 BOCIIUTAHUSA:

5KOJIOTUUECKH 1je/iecoo0pa3Hoe OTHOILIeHHe K TPUpo/ie KaK MCTOYHUKY JKM3HU Ha 3emiie,
OCHOBe e€ CyILleCTBOBaHUA,

TIOBBIIIIEHHE YPOBHS SKOJIOTHUECKOW KYJIbTYPbI: TPHOOpeTeHHe OrbITa TIaHUPOBaHUS
MOCTYIIKOB M OL[€EHKH UX BO3MOXXHBIX [TOC/IeCTBUH [I/Is1 OKPY>Kalolllel cpefbl;

OCO3HaHMe T7100a/IbHOT0 XapaKTepa KOJIOTHUeCKHX Mpo0/ieM U MyTel UX pelleHwus;

CIIOCOOHOCTH MCIO/B30BaTh TIpHoOpeTaemMbie MPU U3ydeHWH OHOJIOTUM 3HAaHUSI U YMeHUsI
TPy pellieHuH TIpo0JieM, CBSI3aHHBIX C PALMOHA/BHBIM TIPUPO/IOTIO/IB30BaHNeM (Cob/roieHIe
MIpaBW/I TIOBeJleHUs1 B TPHUPOJe, HarpaB/ieHHbIX Ha COXpaHEeHWEe PaBHOBECHUSI B 5KOCUCTEMax,
OXpaHy BUJIOB, 3KOCHCTeM, Orocdepsl);



aKTHBHOE HeNpUsTHe [eNCTBUW, NPUHOCALMX BpeJ OKpY>Karollel TMPUPOJHOM cpefe,
yMeHHe TPOrHO3UpOBaTh HeO/arornpusTHbIe 3KOJOTMUecKre MOC/eCTBUS TIpeArpUHUMAaeMbIxX
JIeMiCTBUM U MpeJ0TBpaLaTh UX;

HaJvuve pa3BUTOrO 5KOJIOTUYECKOTO MBbIIIEHUS, SKOJOTMUeCKOM KyJ/bTypbl, OMNbITa
[lesITe/IbHOCTU  9KOJIOTUYECKOM  HarpaB/eHHOCTH, YMEHUsl PYKOBOJCTBOBaTbCS KMH B
T03HaBaTe/bHOW, KOMMYHUKAaTUBHOW W COLIMa/JIbHOM TMpaKTHKe, TOTOBHOCTM K YyuyaCTHUIO B
NIPaKTUYeCKOH [iesiTe/IbHOCTU 5K0JIOTMYeCKOM HarpaB/ieHHOCTY;

8) neHHOCTH HAyYHOI0 MO3HAHUA:

C()OPMHPOBAHHOCTb MMPOBO33p€HMs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHsT HAayKd U OOIeCTBEHHOW TMPAaKTUKW, OCHOBAHHOTO Ha Juajore KyJbTyp,
CITOCOOCTBYIOIIET0 OCO3HAHMIO CBOETO MECTa B MOJIMKY/IbTYPHOM MHPE;

COBepILLIeHCTBOBaHUeE S13bIKOBOM M UMTATebCKOMN KYJIbTYPbI KaK CPe/iCTBa B3aUMO/1eHCTBUS
MeXJY JH0IbMU U NTO3HAHUS MUPa;

NoHMMaHue crieliiyKU OMONOTHM KaK HayKW, OCO3HaHWsI €€ poju B (POpPMHUPOBaHUU
PaL[OHAIBHOTO HAYYHOTO MBIIIJIEHHS], CO3ZIaHUH 11eJIOCTHOTO TIPeJiCTaBIeHust 00 OKpy»KaroieM
MUpe KaK O e[WHCTBe TIPUPOAbLI, uelioBeKa U 00IlecTBa, B TO3HAHUM TPUPOJHBIX
3aKOHOMEPHOCTeH 1 peleHnH MpobsieM COXpaHeHHs TIPUPOJHOTO PaBHOBECHS;

yOexXJEHHOCTh B 3HAYMMOCTU OWMOJIOTHM AJIsi COBPeMeHHOM LMBW/IM3aLuK: obecrieueHUs
HOBOTO YPOBHSI Pa3BUTHsI MeJWLMHBI, CO3/laHHe TIepPCIIeKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOsieMbl Pa3BUTHSI YesIOBeUeCTBa, MOMCKA IMyTel BbIXOZA U3 TJ100abHBIX
5K0JIOTMUeCKUX TpobsieM 1 obecrieueHust repexo/ja K yCTOWYMBOMY Pa3BUTHIO, PAL{HOHAIBHOMY
WCTIO/Tb30BaHUIO TIPUPO/IHBIX PeCYPCOB U (POPMHPOBaHUIO HOBBIX CTaH/IapTOB >KH3HHU;

3aMHTePeCOBAaHHOCTh B TIOMyUYeHUH OMOJIOTMUECKUX 3HAaHUM B LeJISIX TOBBILIEHUsT 001Leit
KYJIbTYpbl, €CTeCTBEeHHO-HayYHOM TIpPaMOTHOCTH, KaK COCTaBHOW uacTh (YHKLHMOHAILHON
rPaMOTHOCTH 00yuaroumxcs, GopMHUPyeMOU NPy U3y4eHrH O1O0JIoTHY;

TOHMMaHWe CYIIHOCTU MeTO/IOB T03HAHMs, MCII0/Ib3yeMbIX B eCTeCTBEHHBIX HayKax,
CITOCOOHOCTH WCIIO/Ib30BaTh I0/lyyaeMble 3HaHWS [is aHaiM3a W OOBSICHEHWS SIB/IEHUMN
OKpY’Karolllero MHpa U TPOUCXOASIIMX B HEM W3MeHeHWM, yMmMeHUe [ieslaTb 00OCHOBAHHBIE
3aK/IFOYEHHSI Ha OCHOBe HayYHbIX (PAaKTOB M HMEHOIIMXCS [JaHHBIX C LieJbH0 I10/yuyeHUst
JIOCTOBEPHBIX BbIBO/IOB;

CITIOCOOHOCTH  CaMOCTOSITE/IBHO HCIIO/Ib30BaTh OWOSOTUYeCKHe 3HAHUS [Jis  PelleHHs
nipo6sieM B peasibHbIX XKU3HEHHBIX CUTYaLUsIX;

OCO3HaHUE LIeHHOCTH Hay4yHOH [1esiTeJIbHOCTH, TOTOBHOCTb OCYIIeCTB/ISTh MPOEKTHYIO U
VICC/Ie[J0BATe/IbCKYIO [IesiTe/IbHOCTb MHAMBUAYaIbHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTH K HeNpepbIBHOMY 00pa30BaHMI0O M CaM00Opa30BaHUIO, K
aKTMBHOMY TIOJIyUeHUI0 HOBBIX 3HaHUW 110 OWOJIOTUM B COOTBETCTBUM C >KU3HEHHBIMU
MOTPeOHOCTSIMH.

METAIIPEJMETHBIE PE3YJ/IbTATBI

MertanpeMeTHbIe pe3y/IbTaThl OCBOEHHs y4eOHOro mpegmera «BHOIOrHs» BKJFOUAIOT:
3HauuMble i (OPMHPOBaHUSI MHUDOBO33DeHHs O0YYaroL[UXCsi  MeXAWUCLUIUTMHAPHbIe
(Me>xTipeiMeTHBIe) 001eHayUHble TTOHSATHSI, OTPa)KaloIye 11eJIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crieu(prKy MeTO/I0B [T03HaHUsl, UCII0/Ib3yeMbIX B €CTECTBEHHBIX HayKax (BelecTBO, SHEPrus,
siBJIeHWe, TIpOLiecC, CUCTeMa, HayuHblid (DakT, MPUHLUI, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCC/iefloBaHUe, HaOMo/eHre, U3MepeHue, SKCTIepUMEeHT W JpyTrve); yHUBepcasbHble
yueOHbIe [eiicTBUs (TI03HaBaTe/lbHbIe, KOMMYHUKATHBHbIE, PETY/ISITUBHBIE), 00ecreunBaroLie
¢dopmupoBaHre (YHKLMOHATBHONW I'PaMOTHOCTH U COLIMAIbHON KOMITeTeHIIMHA 00yuaroImxcs;
CITIOCOOHOCTH o0yyJaromxcs WCTI0/Ib30BaTh OCBOEHHbIe MeXXJUCLIUTITMHAPHBIE,
MHUPOBO33peHUeCKre 3HaHWs W YHHUBepca/bHble yueOHble [eHCTBUS B TI03HaBaTeJIbHOW U
COLMa/IbHOY TIPAKTHKe.



B pe3synbTare u3yueHuss OWOJIOTMM HAa YpOBHe cpeiHero o6imero obpa3oBaHusi y
oOyuatotierocsi 6yayT chopMHpOBaHbI TO3HaBaTe/bHbIe YHUBepCa/bHble yueOHble AelCTBUS,
KOMMYHHKATUBHbIe YHHUBepCajbHble yueOHble [JelCTBHs, PpeTy/STUBHbIE YHUBepCaIbHbIE
yuebOHbIe ZIeliCTBUS, COBMECTHas /1esiTe/IbHOCTb.

MertanpemMeTHbIe Pe3y/bTaThl OCBOEHHSI TIPOrpaMMbl cpefgHero o0iiero obpa3oBaHUS
JIOJDKHBI OTPa’kaTh:

OB/1ajieHNe YHUBePCA/IbHBIMH Y4e0HBIMH IT03HABAaTe/IbHBIMH AeHCTBUSIMH:

1) 6a30BbIe JIOrHUECKHE JeHCTBUA:

CaMOCTOsATe/IbHO (OPMY/IMPOBAaTh W aKTyalW3WpoOBaTh MpobjeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

WCII0/Ib30BaTh TIPM OCBOEHWM 3HAHWM TIPUEMBI JIOTUYECKOTO MBIIIeHHsT (aHaiu3a,
CUHTe3a, CpaBHeHHs, Kiaccudukauyy, o0000IeHrs1), pacKpbiBaTh CMBIC/ OHOIOrHUeCKUX
TIOHSITUH (BBIJE/ISITh UX XapaKTepHble PU3HAKH, YCTaHAB/IMBATE CBSI3U C JPYTUMU TIOHITHSIMHA);

OTIpeJiesiATh 11eJIN JlesITe/IbHOCTH, 3a/laBasi TlapamMeTpbl M KPUTePUH UX [JOCTHXKeHUS,
COOTHOCHTH Pe3yJIbTaThl 1eSITe/TIbHOCTH C TIOCTAaB/IeHHBIMH L{eJISIMHU;

WCTIO0/b30BaTh OHoorMueckue TOHATUSL [/si 00BbsicHeHUs (PAaKTOB U SIBJIEHWN >KUBOU
TIPUPO/IBI;

CTPOUTH JIOTMUECKWe pacCyxjeHus (MHIYKTUBHble, [AeJyKTHBHbIe, TI0 aHAaJO0TUM),
BBISIB/IATH 3aKOHOMEPHOCTA W TIPOTHBOPEUMsSI B PaCCMaTPUBAeMBIX SIBJIEHUSX, (POPMYJ/IHMPOBATh
BBIBO/IbI M 3aK/TFOUEHHNS];

NIPUMEHSITh CXeMHO-MO/[e/IbHbIe CPeZCTBA [Jisi TIPeJCTaBIeHHs CYIIeCTBeHHBIX CBSI3eld U
OTHOLIIEHWM B M3ydaeMbIx OHMO/IOTMUeCKHWX OObeKTaxX, a TakKe TMPOTHUBOPEUHil pa3HOro po/a,
BBISIBJIEHHBIX B Pa3/TMYHBIX MH(OPMAL[MOHHBIX ICTOYHHKAX;

pa3pabarbiBaTh I/1aH pellieHust pobieMbl ¢ YU8TOM aHaIM3a UMEIOIUXCST MaTepHaIbHbIX
Y HeMaTepraibHbIX PeCypCoB;

BHOCHUTb KOPPEKTUBBI B JleTelbHOCTb, OLIeHWBaThb COOTBETCTBHUE pe3yJIbTaTOB LIeJisiM,
OL|eHMBaTh PUCKH TTOC/Ie/ICTBUN [IeSITeTbHOCTH;

KOOD/IMHUPOBAaTb U BBITIOJHATL pPabOTy B YCIOBUSIX pealbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOT'O B3aMO/I€CTBUS;

pa3BUBaTh KpeaTHBHOe MbIIIJIEHHE TIPU PellieHUH )KU3HEeHHbBIX 1pobsieM.

2) 0a3oBbIe HCCIeJ0BaTe/IbCKHE JeHCTBUS:

B/Ia/leTh HaBbIKaMU yueOHO-UCC/Ie[J0BaTeIbCKOM U TPOEKTHOW [JiesiTe/TbHOCTH, HaBbIKaMU
paspeiieHusi mpobeM, CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CAMOCTOSITE/TEHOMY TIOWCKY MeTO/IOB
pellieHYsl IPaKTUYeCKUX 3a/lad, IPUMeHeHHI0 Pa3/IMUHbIX MeTO/[0B IT03HAHMSI;

WCTIO/Ib30BaTh Ppa3ldyHble BU/BI JeATeJIbHOCTA TI0 TIOMyYeHWI0 HOBOTO 3HAHWs, ero
VHTeprpeTalyy, npeodpa3oBaHUI0 U MPUMEHEeHUI0 B yueOHBIX CUTyalUsiX, B TOM uucjie Tpu
CO37,aHUH yueOHBIX ¥ COLMA/bHBIX TIPOEKTOB;

¢dbopmMHpOBaTh HaYUHBIN TUIT MBILLJIEHNS], B/IafleTh HAyUHOW TePMUHOJIOTHEH, KITH0UeBbIMU
TIOHSITHSIMHA U METO/IAMU;

CTaBUTb U (OPMY/IMPOBaTH COOCTBEHHBbIe 3a/lauM B 0Opa3oBaTelbHOM [/lesTeNIbHOCTU U
JKU3HEHHBIX CUTYaLVsX;

BBISIB/IAT  IPUUMHHO-CJ/IEICTBEHHbIE CBSI3M W aKTyaJW3UpOBaTh 3a/lauy, BbIJABUraTh
TATIOTe3y €€ pelleHus, HaXOAWTh apryMeHThI JJs [0Ka3aTeJbCTBA CBOMX YTBEPIKAEHHH,
3a/laBaTh TlapaMeTphl U KPUTEPUU pelleHus;

aHalM3VpOBaTh TIOJlyueHHbIe B XO/le pelIeHrsl 3aJaud pe3y/bTaTbl, KPUTUUYECKU
OLIeHUBATb WX JIOCTOBEPHOCTb, TIPOTHO3UPOBATh M3MeHeHHe B HOBBIX YCIOBUSIX;

[laBaTh OLIeHKY HOBBIM CHUTYaLUsIM, OLeHUBATh MPUOOPETEHHBIN OIbIT;

OCYILL[eCTBJISITh Lie/leHarpaB/ieHHbIM TOUCK TepeHoca CPefCTB U CrocoO0B /1eHCTBUS B
npodecCcroHaNbHYIO0 Cpeay;

yMeTb TIepeHOCUTb 3HaHMSI B TIO3HaBaTeJIbLHYd) U TpaKTU4Yeckyro  obsactu
KU3HeesATeTbHOCTH;



yMeTh UHTeTPUPOBATh 3HAHUS M3 Pa3HBIX MPeAMEeTHBIX 00/1acTel;

BBIJBUraTb HOBbIE WJIEM, TIpe/jiaraTh OPWUTHMHA/IbHBIE TOJAXOJbl W DeIIeHUs, CTaBUTh
npo6JieMbl ¥ 3a/1auM, [IOITyCKAOII1e albTePHAaTUBHBIE PelleHMsl.

3) pabota c uadopmanueii:

OPUEHTHPOBATbCSl B Pa3/IMUHbIX MCTOYHMKAX HMH(popManuu (Tekcte yueOHOro rocobwus,
Hay4HO-TIOMYJ/ISIPHOM JIUTepaType, OMOIOrMYeCcKUX CJI0OBApsiX M CIIPaBOYHUKAX, KOMITBIOTEPHBIX
0a3ax [aHHBIX, B VIHTepHeTe), aHaIM3UPOBaTh WMHGOPMALMIO Pa3MWYHBIX BHAOB U (opm
Tpe/ICTaB/IeHNs, KPDUTUUECKH OLIeHHUBATh €€ I0CTOBEPHOCTb U HETIPOTUBOPEUUBOCTE;

(opMy/TpOBaTH 3arpockl W TIPUMEHSITh Pa3/MuHble MEeTOAbI TpU TIOMCKe U oTOope
Ouosoruyeckoi MHGoOpMaryy, HeoOX0 MO /IJIs BBIMOJIHEHHST YUeOHBIX 3a/1ay;

NprUoOpeTaTh OIBIT MCIOIb30BaHUsI WH(GOPMAIL[MOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpIIIEHCTBOBATE KY/IbTYPY aKTUBHOT'O MCITIO/Tb30BaHUSI PA3/TMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITE/IBHO BBIOMpPATh ONTHUMalbHYIO (OPMYy TIpeACTaBiIeHUs OHOIOrMUYeCcKOM
uH(popMaLyu (CXeMbl, rpapyKu, JUarpaMmbl, TabIULbI, PUCYHKU U JPYTOE);

WCII0/Tb30BaTh HAYUHBIA $SI3bIK B KauecTBe Cpe/CTBa MpH pabore ¢ OHOIOrMYecKout
uH(OpMaIvel: NMPUMEHSTh XUMHUUECKHe, (U3MUecKre U MaTeMaTHuecKhe 3HaKW W CHUMBOJIBI,
dopmynbl, abbpeBwaTypy, HOMEHK/IATypy, WCII0/Ib30BaTh W TMpeoOpa30BbIBaTh 3HAKOBO-
CUMBOJTMUECKHE CPe/ICTBA HATJIZAHOCTH;

BaZieTh HaBbIKAMHM DacCriO3HaBaHUS W 3alUThl  WHGOpPMaLuH, HWH(POPMALIOHHOM
6e30macHOCTH JTMYHOCTH.

OB/1ajieHNe YHNBePCA/IbHBIMA KOMMYHHKAaTHBHBIMH AeHCTBHSIMM:

1) obmenmue:

OCYIIIeCTB/IATh KOMMYHUKAL[MA BO BCeX cdepax KU3HU, aKTHBHO y4aCTBOBATh B ZMasore
WIH JUCKYCCHU TI0 CYILeCTBY 00Cy>KJaeMol Tembl (YyMeHME 3a[jaBaTh BOMPOCHI, BBICKA3bIBATh
CY)K[eHHSI OTHOCHTE/IbHO BBITIOJTHEHUs] TIpeJjlaraeMoil 3a/laud, YYWTHIBATb WHTEpechl U
COTJIACOBAHHOCTb TO3UL[UH APYTHX YUACTHUKOB ZMAIoTa UK AUCKYCCUH);

pacrmo3HaBaTh HeBepOajbHbIE CpeJCTBAa OOIeHHs, TIOHMMaTh 3HaueHWe COLMAa/IbHBIX
3HAKOB, TIPE/INOCHI/IOK BO3HUKHOBEHUSI KOH(GJIMKTHBIX CUTYal[Ui, YMETh CMSITYaTh KOHMIUKTBI U
BEeCTH TIepPeroBOpkI;

B/IaJIeTh PA3/UUHBIMKM Criocobamu OOIIeHUs] U B3aUMOZEHCTBUS, TIOHUMAaTh HaMEepPEeHHUs
JPYTHX JIIOZieH, TIPOSIB/ISATh YBa)KUTETbHOE OTHOILIeHHe K cobeceIHUKY U B KOPPEKTHOW (opme
(opMy/TUpOBATh CBOM BO3PAXKEHMST;

Pa3BEéPHYTO W JIOTUYHO M3/1araTh CBOK TOYKY 3PEHUs] C HCIOIb30BAaHUEM SI3bIKOBBIX
CPeJCTB.

2) coBMecTHas JesiTe/IbHOCTb:

TIOHUMATh ¥ KMCIO/Ib30BaTh MPEUMYIIeCTBa KOMaHJHON ¥ MHAUBUAYATBHON pabOThI MpH
pellieHny OUOJIOTUUeCKOU TPo0/ieMbl, 000CHOBBIBATE HEOOXOUMOCTE PUMEHEHUS TPYTIITOBBIX
¢dbopm B3aMOAeNCTBYS TPU pellieHNH yuebHOM 3ajjauu;

BBIOMpATh TEMAaTHKy M MeTOJbl COBMECTHBIX JEeWCTBHHA C Yy4éTOM OOIIMX WHTEpPecoB U
BO3MOYKHOCTeM KaXK/I0T0 usieHa KOJI/IeKTHBa;

NPUHUMATh eI COBMECTHOM [eTeJIbHOCTH, OPTraHW30BbIBAaTH W KOOPAWHHUPOBAThH
JeUCTBHSL TI0 €& AOCTV)KEHWIO: COCTaBJIATh TUIAH [JEeWCTBHUM, pacrpefiesiiTh POIM C yUETOM
MHEHUH y4aCTHUKOB, 00CY’K/IaTh pe3y/IbTaTbl COBMECTHOW paboThI;

OLIeHMBaTh KaueCTBO CBOETO BK/Ia/Jja M Ka)KJOr0 yuaCTHHKA KOMaH/[bl B OOI[WI pe3y/bTaT
110 pa3pabOTaHHBIM KPUTEPHSIM;

Tpe/ijlaraTb HOBbLIE TIPOEKTHI, OLEHWBaTh W/EW C TO3WIMKM HOBWU3HBI, OPUTHHAIBHOCTH,
MpaKTAYeCKOW 3HAUMMOCTH;

OCYIIECTBJ/IATh TIO3UTUBHOE CTpaTerMueckoe TIOBe/leHe B PAa3/IMUHBIX CHUTYalUsX,
TIPOSIBJISITH TBOPUYECTBO ¥ BOOOpa)keHHe, ObITh MHULIMATUBHBIM.

OBJ/1ajieHHe YHUBEPCA/TbHBIMU Pery/JIATHBHBIMH JeiCTBUAMM:

1) camoopranu3anms:



WCII0/Tb30BaTh OWOJIOTMUeCKWe 3HAaHUWsS [Js BbIABJeHUs Tpo0OieM W WX pelieHus B
YKU3HEHHBIX U yueOHbIX CUTYalUsX;

BBIOMpATh HAa OCHOBe OMOIOTMYECKUX 3HAaHWH 1ieieBble U CMBIC/IOBbIE YCTAHOBKH B CBOWX
JeMCTBUSIX U TOCTYIKAaX IO OTHOLLUEHWIO K >KMBOM NPUPOJie, CBOEMY 3[JOPOBBIO U 3/10POBbIO
OKpY’KaroLIUX;

CaMOCTOSITe/IbHO OCYIL[eCTBJISITh TMO3HABaTeNbHYIO JesTelbHOCTb, BBISB/SATH TMPOOJEMBI,
CTaBuUTb M (OPMy/nMpOBaTh COOCTBEHHbIE 33/auu B 00pa3oBaTe/IbHON [IeSTeNbHOCTH U
JKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITE/TBHO COCTAB/ISATh T/IaH PeIIeHHs TPo0JieMbl C YUETOM UMEIOLIUXCS PeCypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH U TIpeJTIouTeHu;

[laBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIIMPsSITh paMKH yueOHOTo rpe/iMeTa Ha OCHOBe JIMYHBIX MpPeJTIoUTeHu;

JieslaTb OCO3HAHHBIA BBIOOD, apryMeHTUPOBAThb ero, OpaTh OTBETCTBEHHOCTH 3a PellleHHe;

OLIeHUBATb NIPUOOPeTEHHBIN OIIBIT;

criocobcTBOBaTh (POPMHUPOBAHUIO U TIPOSIBIIEHHUIO IIUPOKOM 3PYAULIMM B Pa3HbIX 00/1aCTsIX
3HAHUM, TIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTe/bHbIN U KY/IbTYpPHbIN YPOBEHb.

2) CaMOKOHTPO/Ib:

[laBaTb OL|€HKY HOBBIM CUTYalLMsIM, BHOCHUTb KOPDEKTHBBI B JleATe/bHOCTb, OL[€HWUBATh
COOTBETCTBHE pPe3y/IbTaTOB Lie/IsM;

B/Ia/leTh HaBblKaMU IT03HABaTe/IbHOM pedieKCMM KaK 0CO3HaHUS COBEpLIAeMbIX [eMCTBUM
Y MBIC/IUTE/IbHBIX NIPOLIECCOB, UX Pe3y/IbTaTOB U OCHOBaHWM, MCMO/b30BaTh NPUEMBI peduieKCruu
JUIsl OLIeHKW CUTYalli, BbIOOpa BEPHOTO pellieHuNs;

yMeTb OLleHMBaTh PUCKU M CBOEBPEMEHHO NIPUHUMATh PeLleHHUs TI0 UX CHIKEHUIO;

MIPUHUMAaTh MOTHBbI M @pI'YMEHThI PYTUX NPY aHa/ln3e pe3y/ibTaToB JlesTebHOCTH;

3) npuHATHE Ceds U APYTrUX:

NIpUHUMATh Cebsi, TOHMUMast CBOU He/IOCTaTKX U JOCTOUHCTBA;

NIPYHUMAaTh MOTHBBI M apI'yMEHThI JPYTYX [PYU aHa/lu3e pe3y/bTaToB /lesATebHOCTH;

TIpY3HAaBaTh CBOE MPaBO U MPaBO APYruX Ha OLINOKY;

pa3BUBaTh CMIOCOOHOCTH TIOHUMATh MHP C TIO3WLMX IPYTOTO YesioBeKa.

INIPEIMETHBIE PE3YJ/IbTATBI

[TpeameTHbIe pe3y/bTaThl OCBOEHUSI COZlep)KaHUsS yueOHOro mipegmera «buosorusi» Ha
yriy6/€HHOM YPOBHE OpHMEeHTHPOBaHbl Ha obecrieueHue MpodUILHOTO 00yUYeH s 00yUaromxcst
Oouosioruu. OHU BKJTIOYAIOT: crierduueckre st OWOOTMM HayuHble 3HAHWS, YMeHUs U
crocoObl  ZIeMCTBUI 10 OCBOEHWIO, WHTeprnpeTalid W TpeoOpa30BaHUIO 3HAHWM, BU/bI
JesTeTbHOCTH TI0 TIOJyUeHWI0 HOBBIX 3HAHUW W WX TIPUMEHEHUI0 B Pa3/MuHBbIX yueOHBIX, a
TakKe B peaslbHbIX KU3HEHHbIX CUTyalusaX. IIpegMeTHble pe3y/bTarhl IIpe/CTaB/eHbl 110 rojam
W3y4YeHUsl.

[IpeameTHble pe3ysbTaThl OCBOeHHWsi yueOHoro mipeamera «buonorus» B 10 Kaacce
[IO/DKHBI OTpakaTh:

c(opMHUPOBAHHOCTh 3HAHWI O MecTe U POJik OMOIOTUY B CUCTEMe eCTeCTBeHHBIX Hayk, B
dbopMrpOBaHNY eCTeCTBEHHO-HAayYHOM KapTUHbI MUpa, B T[I03HAHWU 3aKOHOB TPUPOALI U
peliieHny po6ieM paLMOHATBHOTO MPUPO/I0TI0/Ib30BaHUsl, O BKJIaZle POCCUMCKUX U 3apy0esKHBIX
YUEHBIX B pa3BUTHe OMO/IOTHY;

B/a/leHre CUCTeMOoW OWO/IOTMUeCKHWX 3HaHWM, KOTOopas BK/IHOUaeT: OCHOBOIIOJIATarolue
OuosioTHUeCKre TePMUHBI W TIOHSITHS (PKW3Hb, K/I€TKa, OpPraHu3M, MeTabo/mM3M, TOMeocTas,
CcamoperyJisLys, CaMOBOCIIPOW3Be/leHre, Hac/1e[,CTBEHHOCTb, U3MEHUYUBOCTb, POCT U pa3BUTHE),
Ouonornyeckue Teopuu (knerouyHass Teopus T. IlIBanHa, M. IlneiimeHa, P. Bupxosa,
XPOMOCOMHasi Teopusi HacieAcTBeHHOCTU T. MopraHa), yuenus (H. Y. BaBuioBa — 0 1jeHTpax
MHOT000pa3usi ¥ MPOUCXOXK/IEHUS Ky/JbTyPHBIX PACTE€HHH), 3aKOHBI (eIMHOO0Opa3usi TIOTOMKOB



TIepBOTO TIOKOJIEHUs], PACIleTyieH!s, YMCTOTHI TaMeT, He3aBUCUMOT0 HaciezoBanus ['. MeHzens,
rOMOJIOTUUECKUX PpsZIOB B Hac/ie[CcTBeHHOW wu3MeHumBoctd H. . BaBusioBa), TNpUHLUIIBI
(KOMIIJIEMEHTapHOCTH);

B/Ia/leHre OCHOBHBIMU MeTO/laMU Hay4HOTO TO3HaHUsl, UCTIONb3yeMbIX B OHMOJIOrMuecKux
VCCTIeJOBAHMSIX JKUBBIX 00BEKTOB (OrMcaHue, n3MepeHne, Hab/roieHre, SKCIIepUMEeHT);

yMeHUe BbIZIe/ISiTh Cyll[eCTBeHHble TIPHU3HAKW: BUPYCOB, K/I€TOK MPOKAPHOT U 3YKAapHOT,
OZJHOKJIETOYHBIX ¥ MHOTOK/IETOUHBIX OPraHHM3MOB, B TOM uuc/ie OakTepuii, rpubOB, pacTeHUH,
JKUBOTHBIX U UeJIoBeKa, CTPOeHHsI OPraHOB M CHUCTeM OPraHOB PAaCTeHWM, )KUBOTHBIX, UesloBeKa,
TIPOLIECCOB  >KU3HE/|eSITe/IbHOCTH, TPOTeKAlIIMX B OpraHW3Max pacTeHWH, J>XUBOTHBIX W
yesioBeKa, OMOIOrMUecKux IMpoLeccoB: obMeHa BellecTB (MeTabo/M3M), TIpeBpallieHUs] SHePruHy,
OpoykeHUsI, aBTOTPOGHOTO U TeTepoTPOGHOr0 THUIOB MUTaHUsA, (HOTOCHHTE3a U XeMOCHUHTE3a,
MUTO3a, Meli03a, rameToreHe3a, sMOproreHesa, MoCTIMOPUOHALHOTO Pa3BUTHSI, PA3MHOXKEHUS,
VH/IMBHU/[yallbHOTO PAa3BUTHSI OpraHW3Ma (OHTOTeHe3a), B3aWMO/JENCTBHsS TeHOB, TeTepo3Hca,
WCKYCCTBEHHOT0 0TOODa;

yMeHHe YCTaHaB/IMBaTb B3aMMOCBSI3M MeX/y OPraHOMJaMU KJIeTKH U WX (QYHKLUSIMH,
CTPOeHHEM KJIeTOK pa3HbIX TKaHel U uX (PyHKLUSIMU, MeX/y OpraHaMu U CCTeMaMU OPTaHOB Y
pacTeHui, >XMBOTHBIX W ue/lioBeKa W WX (QYHKUUSIMU, MeXAy CHCTeMaMH OpPraHOB U UX
GyHKUMAMY, MeXy 3TariaMd obMeHa BellecTB, 3TallaMUd K/IeTOUHOrO I[MK/Ia M KU3HEHHBIX
I[MK/IOB OPraHW3MOB, 3TarlaMd SMODHUOHANBbHOTO pa3BUTHS, TEHOTUNIOM U  (DeHOTHIIOM,
deHoTUrom u akTopamu cpeJibl 0OUTaHKS;

yMeHHe BbISIB/IITh OT/IMUMTE/bHbIE MPU3HAKK JKUBBIX CHCTEM, B TOM UHC/Ee PacTeHHH,
JKUBOTHBIX U YeJIOBEKa;

yMeHHe HCI0/Ib30BaTh COOTBETCTBYIOIIE apryMeHThI, OMOIOTHUeCKY0 TePMHUHOJIOTHIO
CUMBOJIUKY /151 J0Ka3aTe/IbCTBa POZCTBA OPraHM3MOB Pa3HbIX CUCTeMaTUUeCKuX TPYIIIT;

yMeHHe pellaTh OWOJIOTHUecKre 3a/laud, BbISB/STb TPUUMHHO-CIEACTBEHHbIE CBSI3U
MeXJy HCCielyeMbiIMU OHUO/IOTMUeCKMMHU TIpOLlecCaMM U SIBJIEHUsIMH, [leflaTh BBbIBOABI U
TIPOTHO3bI HA OCHOBAHUH TIOTyUYeHHBIX pe3y/IbTaToB,;

yMeHHue BBITOJHATh JlabopaTOpHble U TpakThUueckue paboTbl, cob/roaTh MpaBuia Mpu
pabore c yueOHBIM 1 TabOpPaTOPHBIM 00OPY/JOBaHUEM;

yMeHUe BbIIBUTaTh THUIIOTe3bl, TPOBEPSATb WX SKCIIepUMEeHTa/bHBIMU Cpe/CTBaMH,
(bopMy TPy 1ie/Tb UCC/IeIOBAHMS, aHATM3UPOBATh TIOTyUYeHHbIe Pe3y/IbTaThl U [ie/laTh BBIBO/BI;

yMeHHe yuyacTBOBaTh B yueOHO-MCC/Ie[ioBaTe/IbCKOM paboTe 1Mo OGMONIOTHUH, KOJIOTHUU U
MeJULIHe, TTPOBOAMMOM Ha 0a3e IMIKOJBbHBIX HAyUHBIX OOIIeCTB, W MyOJMYHO TpefCTaBsATh
TI0JTyYeHHbIe pe3y/IbTaThl Ha YUeHUUeCKUX KOH(epeHIUsIX;

yMeHHe OIleHMBAaTh JTUYECKHe aCIMeKTbl COBPEeMEHHBIX HCC/IeIoBaHuN B 00/acTh
Ouosioruu W MeJULMHBI (KJIOHUPOBaHWEe, WCKYCCTBEHHOE OIIOZO0TBOPEHHe, HarpaB/ieHHOoe
M3MeHeHHe TeHOMa 1 CO37laHue TPaHCTeHHBIX OPraHNU3MOB);

yMeHMe OCYIIeCTB/IATh OCO3HAHHBIM BBIOOp OyaAyIIe nmpodeccroHanbHOM 1eaTeTlbHOCTH B
obsactu 6rosI0TYMHM, MeULIMHBI, OMOTEXHOJIOTHH, BeTePUHAPHH, CeTbCKOTO XO035IHCTBA, MUIIeBON
TIPOMBIIIJIEHHOCTH, YIJIyO/MATh TI03HaBaTe/bHBIA WHTEpeC, HarpaB/ieHHbI Ha OCO3HaHHbIN
BbIOOD COOTBETCTBYIOIIEH Tmpodeccnn W TIPOJO/DKeHHEe OHOI0ruyeckoro o0Opa3oBaHHS B
OpraHu3alUsix cpeiHero MpodecCcHoHaIbHOTO U BhICIIero 00pa3oBaHusl.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
KosimuecTBo yacoB J/1IeKTpPOHHBbIE
. HaumeHoBaHMe pa3je/ioB U TeM (mudpossbie)
i} NMpPOrpaMMblI Bcero KO;TPOJ"’HME Hpag’mqecxn oOpa3oBare/bHBIE
padoThI e padoTbI
pecypchbl
bubmoreka LJOK
! bronorus Kax Hayxa ! 0 0 https://m.eds00.ru/7f413368
bubmmoreka IIOK
2 JKviBble cCTeMbl M UX U3yueHre 2 0 0 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
bubmmoreka IIOK
3 Buonorust KneTku 2 0 0.5 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
bubmoreka IIOK
4 XuMHUeckasi OpraHu3aiys KJIeTKd 10 1 1 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
bubnuoreka IIOK
5 CTpoeHre U QyHKLUU K/I€TKA 8 0 2 https://m.edsoo.ru/7f413368
http:/www.ege.edu.ru
OOMeH BelleCTB U TIpeBpalljeHre SHepru B Bubmmorexa LJOK
6 . pespatly P 9 0 1 https://m.edsoo.ru/7f413368
K/IeTKe
http:/ www.ege.edu.ru
HacnezncreenHast uHbopMariys U Bubmmorexa LIOK
7 ACTEEHE pMan 9 1 0.5 https://m.edsoo.ru/7f413368
PEATH3ALHA €€ B RIeTRe http.//www.ege.edu.ru
bubnuoreka IIOK
8 JKy3HEHHBIN LUK/ KIeTKH 6 0 1 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
9 Ctpoenue u GyHKLIUA OPraHHW3MOB 17 0 1.5 bubnuoreka IIOK

https://m.edsoo.ru/7f413368




http://www.ege.edu.ru

bubmoreka LJOK

10 Pa3mMHO)XeHHe 1 pa3BUTHE OPraHU3MOB 9 1.5 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
['eHeTHKa — HayKa O HAC/IeJCTBEHHOCTH U bubmorexa [JOK
11 y A 1 0.5 https://m.eds00.ru/7f413368
M3MEHYUBOCTHA OPTaHHU3MOB -
http://www.ege.edu.ru
bubmoreka LJOK
12 3aKOHOMEpPHOCTH HaC/e/JCTBEHHOCTH 10 1 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
bubmoreka LJOK
13 3aKOHOMEepPHOCTH U3MEHUMBOCTH 6 1 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
bubmoTeka [IOK
14 Perteriika wenosexa 3 05 https://m.edsoo.ru/7£413368
bubnuoreka IIOK
15 CeJieK1usi OpraHM3MOB 4 1 https://m.edsoo.ru/7f413368
http.//www.ege.edu.ru
bubnuoreka IIOK
16 BroTexHOIOTHsI M CUHTeTHYeCKast OMoJIoTHst 4 0 https://m.edsoo.ru/7f413368
http.//www.ege.edu.ru
bubnuoreka IIOK
17 Pesepetoe Bpems 1 0 https://m.eds00.ru/7f413368
OBIIEE KOJIMYECTBO YACOB T10 102 13

[TPO'PAMME




IIOYPOUYHOE IVIAHUPOBAHUE

10 KJIACC
Ne Ko/imyecTBo 4yacos Jdata J/1eKTpoHHbIe U poBbIe
l'[/_l'l Tema YPOKa B KOHTPO JILHBIE HpaKT“quK“e HU3y4YeHH 06pa3OBaTEJIbeIe
Cero | pa6orsr pa6oTsI A pecypcei
1 buonorys kak KOMIIeKCHas HaykKa U 1 0 0 bubmoteka LIOK
KaK 4aCTh COBPEMEHHOr0 00II[eCTBa https://m.edsoo.ru/7f413368
2 JKuBBIE CUCTEeMbI U UX CBOWMCTBA 1 0 0 http://www.ege.edu.ru
3 YpoBHeBasi OpraHu3aliusi >KUBbIX 1 0 0 hitp:/ ege.eduru
CUCTEM
4 VcTopHst OTKPBITHS 1 M3y eHus 1 0 0 http://www.ege.edu.ru
K/eTKd. KneTouHas Teopust
MeTo/bl MOJIEKY/ISIPHOM U
Iﬂnejf;:d%{lyéf;onggg?é «/3yueHue Bnb/morexa OK
5 P pabo Y 1 0 0.5 https://m.edsoo.ru/7f413368
METOZIOB KJIeTOUHOU OHoIorun
http://www.ege.edu.ru
(xpomaTtorpadusi, snekTpodopes,
teHTpudyruposanue, [TLP)»
6 XVMHYeCKUM COCTaB KJIETKU 1 0 0 http://www.ege.edu.ru
7 MuHepanbHbIe BelllecTBa KJIeTKU, UX 1 0 0 httn://www.ege.eduru
OuosioruyeckKast poJib
Opranocone e wen— b i
8 «06He; melfne 62]11(015 C TIOMOILIBIO 1 0 0-5 Bubmmorexa LIOK
Py y . https://m.eds00.ru/7f413368
KaueCTBEHHbBIX peakLiii»
9 CBOMCTBA, KnacCHpUKaIpst 1 1 0 0 http://www.ege.edu.ru
byHKIMM 6eNKOB
10 OpraHMieckHe BeIjecTsa KeTkit — 1 0 0 htp:/www.ege.edu.ru
yTJI€BO/IbI
11 OpraHunueckue BellleCcTBa KJIeTKA — 1 0 0 bubmoreka LJOK




JIMTIN 1BI

https://m.edsoo.ru/7f413368

Hyknernnoselie kuciotel. JHK u
PHK. JlabopaTtopHast pabota

12 «MccnenoBaHrie HYK/I€MHOBBIX 0.5 http://www.ege.edu.ru
KUCJIOT, BbI/Ie/IeHHbIX U3 KJIeTOK
pa3/InYHbIX OPraHU3MOB»
Crpoenue u ¢pyHkuyuu ATO. rue

13 P ymKny Apy 0 http://www.ege.edu.ru
Hykneo3uaTpudocdarel (HTD)
CexBenuvpoBanue [THK. Metozbl bubmoreka IIOK

14 reHOMHKH, TPAHCKPUTITOMUKH, 0 https://m.edsoo.ru/7f413368
TIPOTeOMUKHU http://www.ege.edu.ru
KonTposbHas Ta Nel

15 OHTPOJILHAsA paGo ra e 0 http://www.ege.edu.ru
MeTo/ibI CTPYKTYPHOM 6H0JIOTHM
Turnbl KneTok. I[IpokaproTHyeckas

16 pokap 0 http://www.ege.edu.ru
KJ/IeTKa
CtpoeHue 5yKapuoTHYeCKOH
kieTkd. [IpakTryeckast pabora

17 pakTi P N 0.5 http://www.ege.edu.ru
«/3yueHne CBONCTB KI€TOUHOM
MeMOpaHbI»

18 [ToBepXHOCTHBIN anmnapar KJIeTK! http://www.ege.edu.ru
OpHOMeMOpaHHBIe OpPraHOU/IbI

19 k1eTky. [Ipaktuueckasi pabora 0.5
«/3yueHue IBUKEHUS LIUTOI/Ia3Mbl ' http://www.ege.edu.ru
B PACTUTE/IHHBIX KJIETKAX»
[ToyaBTOHOMHBIE OPTaHOU/IBI
K/IETKWA: MUTOXOH/IPUH, TI/IACTH/BL.
JlabopatopHasi a%l())Ta : Bubmmorexa [JOK

20 PaTOpHas b 0.5 https://m.eds00.ru/7f413368
«VccnemoBanue mia3mMou3a u

http://www.ege.edu.ru

JIeT/Ia3MOJTH3a B PaCTUTETbHBIX
KJIETKaX»

21 HememOpaHHbBIe OpraHOW/IbI KJIETKA 0 http:/www.ege.edu.ru




22 CrpoeHue U QyHKLMU s/]pa 0 http:/www.ege.edu.ru
Commrenn e e
23 abora «}I:I3 plIEHI/'Ie cT OPEHI/IS]; KJIETOK 0-5 Bubmorexa OK
P y P https://m.edsoo.ru/7413368
pa3/InYHbIX OPraHU3MOB»
AccuMUNSLNS U IACCUMUTISILIVS —
JIB€ CTOPOHBI MeTabos3Ma. THhITb
24 obmeHa Beuiects. JlabopatopHas Ny 0 http://www.ege.edu.ru
pabota «/3yueHre KaTaTUTUUECKOH
aKTUBHOCTU (pepMeHTOB (Ha
TIpUMepe aMisIa3bl UM KaTasasbl)»
depMeHTaTUBHBIN XapaKTep
e e o BuSmores 10K
25 PETOPHE y 0.5 https://m.edsoo.ru/7f413368
(hepMeHTaTUBHOIO paCIIeryieHust
http://www.ege.edu.ru
H,O, B paCcTUTENbHBIX U )KUBOTHBIX
KJIeTKaXx»
2% BenKy-akKTHBATOPBI U OeJTKH- 0 bubmoTeka [IOK
WHTUOUTODBI https://m.edsoo.ru/7f413368
bubnuoreka IIOK
27 ABToTpodHBIN TUIT 0OMeHa BelleCcTB 0 https://m.edsoo.ru/7f413368
http:/ www.ege.edu.ru
bubnuoreka IIOK
28 doTocuHTe3 0 https://m.edsoo.ru/7f413368
http.//www.ege.edu.ru
XemocuHTe3. JlabopaTopHasi pabora Bbubmoteka LIOK
29 «CpaBHeHHe Npo1ecCcoB 0.5 https://m.edsoo.ru/7f413368
(OTOCHHTE3a U XeMOCHHTEe3a» http://www.ege.edu.ru
s o Bt Bu6mones 10K
30 D - »1300paTopHaz p 0 https://m.eds00.ru/7f413368

«CpaBHeHWMe TIpoLecCOB OpOKeHUs 1
JIbIXaHUSI»

http://www.ege.edu.ru




A3po6HbIe OPraHU3Mbl. JTallbI

bubmoreka LJOK

31 0 https://m.edsoo.ru/7f413368
JHepreTHUeCKOro obMeHa http://www.ege.eduLru
OHeprusi MeMOpaHHOT'0 TpajueHTa bubmoreka LJOK
32 npoToHoB. CuHTe3 AT®: paboTta 0 https://m.edsoo.ru/7f413368
npoToHHON AT®-cuHTa3bI http://www.ege.edu.ru
bubmoreka LJOK
33 Peakijuu MaTpUUHOrO CHHTe3a 0 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
TpaHCKPUTILIUSI — MaTPUUHBIN Bubmiorexa LIOK
34 . PII)HTeg ngé p 0 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
bubmoreka LJOK
35 TpaHcsALus U e€ 3Tarbl 0 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
KonupoBaHve aMUHOKUCIOT. Pomb Bubmiorexa HOK
36 AP ' 0 https:/m.edsoo.ru/7f413368
pubocom B brocuHTe3e Oeska http://www.ege.eduLru
Opraxusaiys reHoMa y rIpoKapuoT Brbmiorexa LIOK
37 HE a HOL; y MpoKap 0 https://m.edsoo.ru/7f413368
yKap http://www.ege.edu.ru
MoekyasipHble MeXaHU3MbI Brbmiorexa LIOK
38 y7Ap 0 https:/m.edsoo.ru/7f413368
9KCTIPECCUU TEHOB Y 3YKapuoT http://www.ege.eduLru
Bupychl — BHeK/IeTOUHbIE (DOPMBI
bubmoreka LJOK
39 XKU3HH 1 00/MraTHbIe MapasuTL. 0.5 https://m.edsoo.ru/7f413368
[TpakTueckast pabora «Co3znanue )
http://www.ege.edu.ru
MO/ BUPYCa»
BupycHble 3a60/1eBaHHsI Ue/IOBEKa, Bu6morexa [IOK
40 JKUBOTHBIX, PACTEHHH 0 https://m.edsoo.ru/7f413368

HaHOTexXHO/I0THM B OMOJIOTHU U
MeJULIHE

http://www.ege.edu.ru




KonTposbHas padora Ne2

bubmoreka LJOK

4l «CTpoeHue 1 HYHKIMU KIeTKU» 0 https://m.edsoo.ru/7f413368
bubmoreka IIOK
42 JK13HeHHBIHN 1[UKI KIeTKU 0 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
bubmmoreka IIOK
43 MaTtpuunsbiii cunTe3 [JJHK 0 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
Xpomocomsl. JlabopaTopHasi paboTa bubmoreka IIOK
44 «/3yueHre XpOMOCOM Ha FOTOBBIX 0.5 https://m.edsoo.ru/7f413368
MUKpOIpernapaTax» http://www.ege.edu.ru
bubmmoreka IIOK
45 HeneHvie K1eTKU — MUTO3 0 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
Turnbl kneTok. KaprokuHes u
UTOKMHe3. JTabopaTopHas paboTa bubmoTeka [IOK
46 «HabmoeHre MUTO3a B K/IeTKax 0.5 https://m.edsoo.ru/7f413368
KOHYMKAa KOpellKa JiyKa (Ha FOTOBBIX http://www.ege.edu.ru
MUKpoIpernaparax)»
Perynisius >ku3HeHHOTO IMK/Ia Bubmmorexa LIOK
47 YA 1 0 https://m.edsoo.ru/7f413368
KJIETOK
http.//www.ege.edu.ru
bubnuoreka IIOK
48 OpraHusM Kak eZiuHoe 1iejioe 0 https://m.edsoo.ru/7f413368
http.//www.ege.edu.ru
Tkanu pactenuii. JlabopaTtopHast Bbubmoteka LIOK
49 pabora «/3yueHue TKaHel 0.5 https://m.edsoo.ru/7f413368
pacTeHui» http://www.ege.edu.ru
TKaH1 KMBOTHBIX U UeJiOBeKa. bubnuoreka IIOK
50 JlabopatopHasi pabota «/3yueHne 0.5 https://m.edsoo.ru/7f413368
TKaHeU >KUBOTHBIX» http://www.ege.edu.ru
51 Opransbl. CHucTeMbl OpraHoB. 0.5 bubnuoreka LIOK




JlabopatopHasi pabota «/3yueHue
OPraHOB IIBETKOBOT'O PACTEHMUsD»

https://m.edsoo.ru/7f413368
http://www.ege.edu.ru

bubmoreka IIOK

52 Ornopa Tesia opraHU3MoB https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
bubmmoreka IIOK

53 [IBY>KeHe OpraHu3MOB https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
bubmoreka IIOK

54 [TuTaHWe opraHU3MOB https://m.edsoo.ru/7f413368
http://www.ege.edu.ru

[TuTaHue TTI03BOHOYHBIX KUBOTHBIX. bubmmoreka IIOK
55 [MuieBapuTe/ibHAs CUCTEMA https://m.edsoo.ru/7f413368
yesioBeKa http://www.ege.edu.ru
bubnuoreka IIOK

56 IIpIxaHye OpraHrW3MOB https://m.edsoo.ru/7f413368

http:/www.ege.edu.ru
[bixaHue MO3BOHOUHBIX XKUBOTHBIX Bubmmorexa LJOK
57 https://m.edsoo.ru/7f413368
Y YesioBeKa
http.//www.ege.edu.ru
bubnuoreka IIOK

58 TpaHCIopT BelecTB y OpraHrM3MOB https://m.edsoo.ru/7f413368

http.//www.ege.edu.ru
KpoBeHocHas cucreMa Bbubmoteka LIOK
59 M03BOHOYHBIX )KUBOTHBIX U https://m.edsoo.ru/7f413368
yesioBeKa http://www.ege.edu.ru
bubnuoreka IIOK

60 BhiziesieHre y opraHu3moB https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
bubmioreka LJOK

61 3aimra y opraHru3MoB https://m.edsoo.ru/7f413368

http://www.ege.edu.ru




bubmoreka LJOK

62 VMIMMyHHas crcTeMa uenoBeka 0 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
oo, Lymapamin BuGmiorexa LIOK
63 pgrymum > 9H3/:’EOKEHHH3H crena 0 https://m.edsoo.ru/7f413368
KUBOTHAIX 1 46T0BEKA http://www.ege.edu.ru
bubmmoreka IIOK
64 ffé’fT(f’e‘:;"e“;’(‘b p::}f°;;‘ l(jgfaHmMOB» 0 https:/m.edsoo.ru/7f413368
p YHKI p http://www.ege.edu.ru
bubmmoreka IIOK
65 @®opMbI pa3MHOKEHHST OPTaHU3MOB 0 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
bubmmoreka IIOK
66 [To/loBOE pa3MHOKeHHE 0 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
bubnuoreka IIOK
67 Metios 0 https://m.edsoo.ru/7f413368
http.//www.ege.edu.ru
'ameTorenes. Obpa3oBaHue u
pa3BUTHE T0JIOBBIX KJIETOK. bubnmmoreka LJOK
68 JIabopatopHasi pabota «/3yueHue 0.5 https://m.edsoo.ru/7f413368
CTpPOEeHM T0JIOBBIX K/IeTOK Ha http://www.ege.edu.ru
TOTOBBIX MHUKDPOIMpeIiapaTax»
NuauBuayanbHOe pa3BUTHE Bubmiorexa LIOK
69 AHBHZY P 0 https://m.edsoo.ru/7f413368
OpPraHU3MOB — OHTOT'eHe3 http://www.ege.eduru
3aKJIaKa OpraHoB U TKaHeH 13 Bubmiorexa LOK
70 fiKa op 0 https://m.edsoo.ru/7f413368
3apO/IbIIIEBBIX JTUCTKOB hito://www ege eduru
D: .ege.edu.
71 Pocr 1 pa3Butre )XUBOTHBIX. 0.5 bubmoteka LIOK

JlabopaTopHasi pabota «BrisiBiieHue

https://m.edsoo.ru/7f413368




IMMPHU3HAKOB CXOACTBa 3apo,abm_1e1>'1
ITO03BOHOYHBIX >)KMBOTHBIX»

http://www.ege.edu.ru

bubmoreka IIOK
72 Pa3mMHO)KeHUe 1 pa3BUTHe paCTeHUM. 0 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
bubmmoreka IIOK
73 Konrpomuan pabora Ned 0 https://m.edsoo.ru/7f413368
«Pa3MHOXeHue OpraHu3MOB» httn-// ege.edu.ru
VicTropus CTaHOBJ/IEHUS U pa3BUTHUSA bubmoteka LIOK
74 reHeTUKH Kak Hayku OCHOBHBIE 0.5 https://m.edsoo.ru/7f413368
TIOHATHSI U CUMBOJIbI TeHETHKHU. http://www.ege.edu.ru
3aKOHOMEpPHOCTH HacJiel0BaHus bubmmoreka IIOK
75 MPU3HAaKOB. MOHOTHOpUIHOE 0 https://m.edsoo.ru/7f413368
CKpelllBaHue. http://www.ege.edu.ru
LluTo/oruueckrie OCHOBBI Bubmmorexa [JOK
76 MOHOIMBDHAHOI CKDOLLMBAMIS 0 https://m.edsoo.ru/7f413368
PrA e http:/www.ege.edu.ru
AHamm3upyloiiee CKpeniuBaHue Bubmiorexa LHOK
77 PYIOIEe CKpeLl ' 0 https://m.edsoo.ru/7f413368
HemnosiHOe IOMUHKPOBaHKE
http.//www.ege.edu.ru
JIurubpuiHOe CKpeluBaHue. Bummoreka [OK
78 IpaxTireckast pabora «Msyuerne 0.5 https://m.edsoo.ru/7f413368
pe3y/IbTaTOB JUTUOPUAHOTO hith://www.ege.eduru
CKpeIlMBaHUs Y IPO30(UIbI» * B
LlnTonoruyeckre 0CHOBBI Bnbmorexa LOK
79 0 https://m.edsoo.ru/7f413368
JUTHOPUIHOTO CKPEIIMBaHUs hitn:/ ege.eduru
CuernieHHOe Hac/ieJoBaHUe Bnb/morexa LOK
80 H A 0 https://m.edsoo.ru/7f413368
TIPU3HAKOB )
http:/www.ege.edu.ru
81 XpoMOCOMHasi Teopust 0 bubmoreka [IOK

HaC/1e JCTBEHHOCTHU

https://m.edsoo.ru/7f413368




http://www.ege.edu.ru

bubmoreka LJOK

82 ['eneTuka mosia 0 https://m.edsoo.ru/7f413368
http://www.ege.edu.ru
83 ['eHOTUMIT KaK LieJIOCTHAs CUCTeMa 0 bubmorexa [JOK
i https://m.eds00.ru/7f413368
['eHeTUUYECKUI KOHTPOJIb Pa3BUTHS Bubmmorexa [IOK
84 ; PO p 0 https://m.eds00.ru/7f413368
pacTeHui, >KUBOTHBIX U UeI0BeKa http://www. ege.edu.ru
V13MeHUMBOCTb TIPU3HAKOB. Br/bl Bubmmorexa [JOK
85 P +PHA 0 https://m.eds00.ru/7f413368
HM3MEeHUHUBOCTH
http://www.ege.edu.ru
bubnuoreka IIOK
86 MoauduKalioHHas U3MeHUMBOCTh 0 https://m.edsoo.ru/7f413368
http.//www.ege.edu.ru
BapualMoHHbIi psj v
BapUalL[MOHHAs! KPUBasl.
JlabopatopHasi paboTa bubnuoreka IIOK
87 «HccnegoBaHre 3aKOHOMEpPHOCTeM 0.5 https://m.edsoo.ru/7f413368
MOAU(PUKAITMOHHOW U3MEHUHUBOCTH. http://www.ege.edu.ru
[TocTpoeHre BapyUallMOHHOTO psifia U
BapHaIIMOHHOUW KPHUBO»
'eHOoTUNMUECKAst N3MEHUNBOCTD Bubmmorexa LIOK
88 ' 0 https://m.edsoo.ru/7f413368
KombuHaTHBHas U3MEHUMBOCTh
http.//www.ege.edu.ru
Mpakrisockan patora Myrasy BuGmorera LIOK
89 PO3O P (HaPmTOBHX yrafu y 0.5 https://m.edsoo.ru/7f413368
AP http://www.ege.edu.ru
MUKpOTIperaparax)»
3aKOHOMEpPHOCTH MYTaLMOHHOT' O bubmmoreka [IOK
90 rporiecca. JNIMreHeTUKa 1 0 https://m.edsoo.ru/7f413368

SIIUTI'€éHOMUKaA

http.//www.ege.edu.ru




['eHeTHKa yesioBeKa. HpaKTH‘-IECKaH

bubmoreka LJOK

91 pabota «CocTaB/ieHre U aHa/Iu3 0.5 https://m.edsoo.ru/7f413368
PO/IOCTIOBHOW» http://www.ege.edu.ru
MeTo/bl MeULIMHCKOW TeHeTHUKH.
3HaueHHe MeIULIUHCKOU TeHeTUKU B bubmoreka IIOK
92 rpeJoTBpalleHUH U JIeUeHU! 0 https://m.edsoo.ru/7f413368
reHeTHUeCKuX 3aboieBaHU http://www.ege.edu.ru
yesioBeKa
Koo e S B LOK
93 Y 0 https://m.edsoo.ru/7f413368
HacJ/1e/JCTBEHHOCTH U U3MEHUUBOCTH
http://www.ege.edu.ru
OpraHU3MOB»
o o Bumoess LOK
94 o et 0.5 https://m.eds00.ru/7f413368
P Y/IBTYP P http://www.ege.edu.ru
TOPO/I, IOMAIIHUX YKUBOTHBIX»
MeTo/pl CeNeKITMOHHOM PaboThI. bubmoreka LJOK
95 JlabopatopHasi pabota «/3yueHne 0.5 https://m.edsoo.ru/7f413368
MEeTOZIOB CeJIEKI[MU PaCTeHU» http://www.ege.edu.ru
IToCT>KeHUs CesleKIIUM PacTeHU! U bubmoTeka [IOK
96 »UBOTHBIX. [TpakTHueckast paboTa 0 https://m.edsoo.ru/7f413368
«[IpuBHBKa pacTeHUi» http://www.ege.edu.ru
CoxpaHeHue, UsyyeHve u bubnmoreka LJOK
97 WCII0/Ib30BaHHe FreHeTUYeCKUX 0 https://m.edsoo.ru/7f413368
pecypcoB http://www.ege.edu.ru
BbroTexHo/0rMs Kak HayKa 1 Bubmorexa [JOK
98 o oY 0 https://m.edsoo.ru/7f413368
P P A ) http://www.ege.edu.ru
OcCHOBHBIe HanpaB/IeHNUs Bubmorexa [JOK
99 P 0 https://m.edsoo.ru/7f413368
CUHTETHUUECKOW OMOIOTHr
http.//www.ege.edu.ru
100 XPpOMOCOMHas U FeHHasi UHKeHepusl. 0 bubmoteka LIOK




MeauiuHcKre 6MOTeXHOIOTUN

https://m.edsoo.ru/7f413368
http://www.ege.edu.ru

HToroBasi KOHTpo/IbHasi padoTa Ne6

bubmoreka IIOK

101 o 1 0 https://m.edsoo.ru/7f413368
paMKax MPOMEeXXYTOUHOH aTTecTaluu hitp:/ ege.eduru
PesepeHbiii ypok. [loBTOpeHue, bubmmoreka IIOK
102 0600111eHMe, cCCTeMaTU3aIus 1 0 https://m.edsoo.ru/7f413368
3HaHUU http://www.ege.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 102 12

I[TPOTPAMME




YYEBHO-METO/JUYECKOE OBECIIEYHEHUE OBPA30BATEJ/IBHOI'O
ITPOOECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /151 YYHEHUKA

Yuebnuk «O6ijas 6uonorusi» 10 knace, .K. BensieB, bopoaun I1.M., Oevitur .M.,
CabsmmHa O.B.; nmop pegakiueit [llymuoro B.K., Aemvinura .M., AkijnoHepHOe 00111eCTBO
«3patenbcTBO «IIpocBelieHver»

OJIeKTPOHHbIe U3 aHUs

HayuHo-cripaBoyHas jiurepaTypa AJis y4aluxcsl.

METOJUYECKUWUE MATEPHUAJIBI /IS YUUTEJIA

«O6mtas 6uonorus» 11 knacc, [].K. bensieB, Mocksa «IIpocBerrieHue»
MeTtoauueckoe rnocobue st yunTess;

InpakTueckre MaTepuyassbl;

OJIeKTPOHHbIe U3/IaHUS;

HayuHo-cripaBouHas ireparypa;

KoHTpo/bHbIe U TeCTOBbIE pabOTHI.

IIN®POBBIE OBPA3OBATEJ/IBHBIE PECYPCHI 1 PECYPCbBI CET1 UHTEPHET
www.bio.nature.ru — HayuHble HOBOCTU OMOIOTUU

www.edios.ru — O¥10C — LIEHTP AUCTAHLIMOHHOTO 00pa30BaHus

www.km.ru/education - yuebHble MaTepuasbl U C/I0Bapy Ha caiite «Kupusn u Medouii»
http://www.ege.edu.ru - OdurmanbHbIi HHGOpMaLMOHHbIN nopTtan EI'D.

bubnuoreka LIOK  https://m.edsoo.ru/7f413368
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