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Pabouast mporpamma yue6Horo nipegmerta «brosnorus» Ha ypoBHe COO cocTaBieHa Ha OCHOBe

TpeboBaHuii K pesynsraram ocBoeHust @OIT COO, npeacraBneHHbix B PI'OC COO, a Takxke
(denepanbHOl paboueli mporpaMMbl Bocniutanus, @eepaabHON pabouei MporpaMmbl CpeIHEro
obi1riero obpa3oBanus 1o 6uooruu (6a3oBbiit ypoBeHb) (/151 10-11 KaccoB 06pa3oBaTe/TbHBIX
opranu3sauuii), Mocksa, 2025, OOIT COO MBY «Jlutei Ne 76» ot 27.08.2025 1. [Insi cocTaBneHust
TIporpaMMmbI Ucrosb3oBascs KoHncrpykrop pabounx nporpamm ECOO (Pabouasi mporpamma 1o
yue6HOMY mipeamety «buonorusi» ans 10-11 knaccor (ID8828890).

[TporpamMma opyeHTHPOBaHa Ha UCIO/Ib30BaHUe YUeOHUKOB: Peau3aliysi mporpamMmmal
OCYIL[eCTBJISIETCS C UCTIO/Ib30BaHUeM yueOHUKOB:

= Buosorus. 10 kmacc. Ba3oBeiii yposens / [B.B. TTaceunnk, Kamenckuit A.A., Py6ijora A.M.]; oz
pea. B.B. ITaceunuka. - Mocksa: I1pocselenue, 2024;

= Buonorus. 11 knacc. ba3oBbiii ypoBens / [B.B. [Taceunuk, Kamenckuit A.A., PybijoBa A.M.]; rof,
pex. B.B. Ilaceunuka. - Mockga: IIpocBeienue, 2024. Peanu3anus nporpammel - 2025-26 yu.rog.
B YuebHoM rimane MBY «JIuiieii No76» Ha n3ydenue npegmeta «buonorus» B 10-11 kmaccax
otBozuTCs 110 34 yaca (1 yac B Heziento). Pabouasi mporpamma 1o yue6HoMy ripeamety «buomorusi»
oTipeJiesisieT Co/iepKaHue JIeATeTbHOCTU C Y4eToM 0COOeHHOCTel oOpa3oBaTe/ibHOM MOMUTHKE MBY
«JIuwieti Ne 76», 06pa30oBaTe/IbHBIX MOTPEOHOCTEN U 3aPOCOB 00y YAIOIIXCS.

[Tpupa3paboTKe MporpamMmmbl Mo GUOIOTHH TEOPETUUYECKY0 OCHOBY /IJIs OTIpeZie/ieHUst TIOAX0/I0B K
(hopMHPOBaHUIO COZIepP>KaHUsS yueOHOTO rpemMeTa « BUoIorHs» COCTaBUIN: KOHIIENTYaIbHbIe
nonoxkenust PI'OC COO o B3auM000yC/I0BIEHHOCTH Tiefield, COZiep>KaHusl, pe3y/IbTaToB 00yueHus u
TpeboBaHMi K YPOBHIO TIOATOTOBKH BBIITY CKHUKOB, TTOJIO’KEHUsT 00 0OIIMX 1[e/IsiX ¥ MTPUHIIUTIAX,
XapaKTepHU3YIOIIUX COBPEMEeHHOe COCTOSTHHE CHCTeMbI CpefiHero o01iero o6pa3oBaHus B
Poccwuiickoit @efepariyu, a TakKe MOJIOKeHHUsI O crielrdrke OMOMIOTHH, e€ 3HauUeHUH B TIO3HAHUN
JKMBOM MPUPO/IbI ¥ 00ecrieueHnH CyIieCTBOBaHMS uesioBeyeckoro obimectBa. CormacHO Ha3BaHHBIM
TIOJIO}KEHUSIM, OTIpeZie/ieHbl OCHOBHBIE (DYHKIIUHM TMPOTPaMMBI TI0 OHUOJIOTHY U e€ CTPYKTYpa.
[Tporpamma o 6uonoruy JAa€T Mpe/cTaBieHue o 1efsx, 00 ob1eil cTparerun o0yyeHus,
BOCITUTAHUS U Pa3BUTHsI 00yUaroIUXCs CPeACTBaMU yueOHOTo TipemeTta «brosorus», onpezenser
o0Osi3aTesibHOe TIpeJMeTHOe CojiepKaHue, ero CTPYKTYPY, pacripe/ie/ieHure 10 pasziesiaM 1 TeMaw,
peKOMeH/IyeMYIo TI0C/Ie/[0BaTe/IbHOCTb M3yueHUst yueOHOro Marepuasa C y4éTOM MeXXITpeJMeTHbIX
Y BHYTPUIIPeMETHBIX CBsI3el, IOTUKKA 00pa30BaTe/IbHOTO MpoLiecca, BO3PaCTHBIX
ocobeHHOCTe0OyuaroIuxcs. B mporpamMMe mo 61M0JI0TUM TakKKe YUUTHIBAtOTCS TpeboBaHUs K



TU/IaHUPYEMbIM JITMYHOCTHBIM, METAIPeIMETHLIM U MPeJMEeTHBIM pe3y/ibTaraM 00yueHus B
(hopMHpPOBAaHUH OCHOBHBIX BH/IOB YueOHO-TI03HaBaTeTbHOM /1esITe/TbHOCTH/yueOHBIX 1eHCTBUN
00y4aroIXCsl 10 OCBOEHHUIO COZIEP>KaHUs OMOIOrMUecKoro o6pa3oBaHusl.

B niporpamme o 6uosiorun (10-11 kmaccel, 6a30BbIH YPOBEHb) peasru30BaH MPUHIIUTT
TIPeeMCTBEHHOCTHU B U3y4eHUH OUOJIOruH, O6/1aroziaps uemMy B Heli IpOCMaTPUBAeTCs
Harpap/IeHHOCTh Ha Pa3BUTHE 3HAHWH, CBSI3aHHBIX C OPMUPOBaHUEM eCTeCTBEHHO-HAyUHOTO
MHUPOBO33P€EHUS], LIEHHOCTHBIX OPUEHTALUN JIMYHOCTH, IKOJIOTUUECKOTO MBIIIIEHHS,
TIpeZiCTaB/IeHHH O 37I0pOBOM 00pa3se >XU3HU U OepeXXHbIM OTHOILIEHUEM K OKpY>Karolllel pUpOJHOM
cpene. ITo3ToMy Hapsifly C U3yueHHeM 00IIeOMOIOTHUeCKUX TEOPUH, a TAKXKe 3HaHUHM O CTPOEHUH
JKHUBBIX CHCTEM Pa3HOT'O paHra M CYIIJHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOLIECCOB B
TporpaMMe 10 OMOJIOTHH y/ie/IeHO BHUMaHHe MCI0/Ib30BaHUIO TIOTyUeHHbBIX 3HAHUH B
TIOBCEZIHEBHOM YKU3HM [I/Is PellleHUsT TIPUK/IaIHBIX 3a/lau, B TOM UKCIe: TPOMUIaKTHKH
HaC/Ie/ICTBEHHBbIX 3a00/1eBaHUM Ue/I0BEKa, MeJUKO-TeHETUUECKOTO KOHCY/IbTUPOBAHUS,
000CHOBaHMs 3KOJIOTUYECKH 11e/1IecO00pa3HOTro TOBe/IeHHs B OKPY>Karolllel MpUPOJHOH cpefie,
aHa/IM3a BIUSHUS XO3SIMCTBEHHOM /1esITe/TbHOCTH Ue/IOBeKa Ha COCTOSIHME TTPUPOHBIX U
WCKYCCTBEHHBIX KOCHUCTEM. YCUIeHHe BHUMaHUs K TIPUKJIAIHOW HAIPaBJIe€HHOCTH yueOHOTo
npeaMeTa «bUosorys» MPOJUKTOBAaHO HEOOXOAUMOCTRIO 00eCTieUeH sl YCIOBUH 1S pelleHust
O/IHOM M3 aKTya/IbHBIX 3a/iau IIKOJbHOTO OHOIOrHueCcKoro 06pa3oBaHusl, KOTOpasi MpeAro/iaraet
(hopMUpOBaHUe y 00yJaroIIMXCsi CIOCOOHOCTH aZlanTUPOBATLCS K U3MEHEHHSIM IMHAMHUYHO
Pa3BUBAIOILETOCS COBPEMEHHOTO MUPA.

Buosorusi Ha ypoBHe cpeziHero obiriero o6pa3oBaHusl 3aHUMaeT BakHOe MecTo. OHa obecrieunriBaeT
(opMrpoBaHue y 00yJaroIuXCsi MPeJCTaBIeHU 0 HAYYHOM KapTHHE MUPA, pPacilMpsieT U
000011]aeT 3HaHUS O KMBOU MPUPO/ie, €€ OTINUNTE/TbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3aliy U
9BOJTIOLIMHU, CO3ZIAET YCIOBUS JI/Isl: TIO3HAHUST 3aKOHOB >KUBOU TTPUPO/IbI, (HOPMHUPOBAHUS
(YHKIMOHAIbHOM IPAaMOTHOCTH, HAaBBIKOB 3/[0pPOBOT0 M 6€30MacHOro 06pasa >KHU3HH,
9KOJIOTUYECKOTO MBIIIIEHHS], I[eHHOCTHOTO OTHOILIEHUS K KUBOW TIPUPO/IE U UeJIOBEKY.

BosbImioe 3HaueHre OHOIOTHSI UMEET TaKyKe ZIJisl PeIlleHHs] BOCITUTAaTe/IbHbIX ¥ pa3BUBAIOIINX 3a/1au
cpeziHero ob1ero o6pa3oBaHusl, COl[UaIM3aliu 00yuaromuxcs. M3yuenue 6uosoruu obecreurBaet
yCJ10BUS 11 DOPMHUPOBAHUSI MHTE/JIEKTYa/IbHBIX, KOMMYHHUKAI[AOHHBIX U UHPOPMAI[UOHHBIX
HaBBIKOB, 9CTETHUECKON KY/BTYPbI, CIOCOOCTBYET MHTETpaIiu OMO/IOTHYe CKUX 3HAHUM C
TIpe/ICTaB/IeHUSIMU U3 IPYTUX yUeOHbIX NPeJIMETOB, B UaCTHOCTH, (DU3UKH, XUMHHU U reorpaduu.
Ha3zBaHHbIe 110/I0)KEeHHsT O TIpeZiHa3HaueHUH yueOHOro rpeamera « BHoIorys» COCTaBUIM OCHOBY
JUISL OTIPe/IeJIEHUS TTOIX0/I0B K 0TOOPY M CTPYKTYPUPOBAHHIO €r0 COZIeP>KaHUsl, TIPe/ICTaB/IEHHOTO B
nporpaMMme 1o 6HUO0JIOTHH.

OT6op cozmepkaHust yueOHOro ripeameta «brosorusi» Ha 6a30BOM YPOBHE OCYIIECTBJIEH C TIO3ULIAN
Ky/IbTYPOCOOOpa3HOro TO/X0/ia, B COOTBETCTBHUHU C KOTOPBIM 00yYaroIrecs J0/KHbI OCBOUTD
3HAHUS U YMEHUs, 3HauUnMble /151 popMUpOBaHHMs 001l KY/IbTYPbI, OTpe/IeIsIol1e a/[eKBaTHOe
TIOBe/IeHKE Ue/I0OBeKa B OKPY’Karollel IPUPOJHOM Ccpefie, BOCTpeOOBaHHbBIE B TIOBCETHEBHOM XKU3HU
Y TIPAaKTHUECKOU JesTeibHOCTH. Ocob0e MecTo B 3TOM CUCTEME 3HAHUM 3aHUMAIOT 3/1I€EMEHThI
CoJiep>KaHUsl, KOTOphIe C/Ty>KaT 0CHOBOM /17151 hOPMUPOBaHUsI Tpe/iCTaB/IeHU 0 COBpeMeHHOM
eCTeCTBeHHO-HayYHOU KapTHHE MUPA U LeHHOCTHBIX OPUEHTALUSAX JITMYHOCTH, CIIOCOOCTBYHOLIMX
ryMaHHU3al[iH 61o/iornueckoro o6pa3oBaHus.

CTpyKTypUpOBaHHe CoJiep>KaHKst yueOHOTro MaTepuasa B porpaMmme 1o GUOJIOrMH OCYIIeCTBIEHO C
yUETOM TIPUOPUTETHOTO 3HAUEHMsI 3HAHUH 00 OT/IMUUTETbHBIX 0COOEHHOCTSIX )KUBOH MPUPO/BI, O e€
YPOBHEBOI OpraHU3alvy ¥ SBO/TIOLUM. B COOTBETCTBHMY C TUM B CTPYKType yueOHOro rpeaMeTa
«buosorusi» BeIZleNIeHbI CIeAYIOIINE COiep)KaTe/TbHble TUHUN: «Bromorys Kak Hayka. MeTozibl



HAy4YHOTO TI03HaHUs», «KieTka Kak 6rosornueckas cucremMa», «OpraHnsm Kak 6uosiornyeckast
cucreMa», «Crucrema U MHOTOOOpasue OpraHIueCcKOro MUPa», «DBOJTIOLHS YKUBOU TIPUPOJBI»,
«3JKOCHCTEMBI U TIPUCYIIVIe UM 3aKOHOMEPHOCTH».

Lens u3yuenus yuebHoro nipeziMera «buosorusi» Ha 6a30BOM ypOBHe — OBJIaJieHHe 00yJaroIMMUCs
3HaHUSIMH O CTPYKTYPHO-(DYHKLIMOHA/ILHOM OpraHU3aluy >KUBBIX CUCTEM Pa3HOTO paHra u
npruoOpeTeHre YMeHU UCIOMb30BaTh 3TH 3HAHUS /I/Isi TPaMOTHBIX [IeMCTBHUIA B OTHOLLIEHUH
00BEKTOB YKMBOU MPUPO/IBI M PeLIeHusT Pa3/IMUHbIX KU3HEHHBIX TIPOO/IEM.

HocTwkeHue Ljesiu U3yueHus: yaeOHoro nipegmera «brosnorus» Ha 6a30BoM ypoBHe
obecrieunBaeTCs perieHrueM CJle[yIOIIUX 3aau:

0CBOeHHe 00yYaroIMMHUCS CUCTeMbI 3HaHUI 0 OMO/IOrMYeCKUX TeOPUsIX, YUeHHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUJIax, CIYXKAIUX 0CHOBOH [ ()OPMHUPOBAHUSI TTPe/CTaB/IeHUH
0 ecTeCTBeHHO-HAyYHOU KapTHHEe MUPa, 0 MEeTO/laX HAYYHOTO TI03HaHMSsI, CTPOEHHH, MHOT000pa3un
Y 0COOEHHOCTSIX KUBBIX CICTEM PAa3HOTO YPOBHSI OPTaHW3aLliH, BbIJAIOIIMXCS OTKPBITUSIX U
COBPeMEeHHBIX HCC/Ie/0BaHUSX B 61o/I0ruy;

(opmrpoBaHue y 00yyJaroiiyxcsi Mo3HaBaTeIbHbIX, MHTe/IIeKTyalbHbIX U TBOPUECKUX
Cr1IocoOHOCTeH B Ipoliecce aHa/iu3a JaHHBIX O MYTSIX pa3BUTHs B OMOIOTHMM HayuHbIX B3IVIS/IOB,
u/ieil ¥ MOJX0Z0B K M3yUeHHIO JKUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3aliiy;

CTaHOB/IeHHe y 00yyaroiyxcst obieit Ky/nbTypbl, (YHKI[MOHA/IBHOM IPaMOTHOCTH, Pa3BUTHE
yMeHMIi 0OBSICHATH U OL|eHMBATh SIB/IEHUs] OKPY>KaroIllero MUpa »KUBOM MPHUPO/ibl HA OCHOBAaHUU
3HAHWM U OTIBbITA, TIOTYUYeHHBIX PU U3y4YeHUH O1O0JIOTHY;

(opmrpoBaHue y 00yJaroIuxcsi yMeHHI WITFOCTPUPOBATh 3HaUeHHe O1O0I0rnyeCcKUX 3HaHUN B
TIpaKTUYeCKOM /lesiTe/TbHOCTY UeioBeKa, pa3BUTHH COBPEMEHHBIX MeULIMHCKUX TeXHOTIOTHH 1
arpoOMOTeXHOIOTU;

BOCITUTaHUe YOeKAEHHOCTH B BO3MOXHOCTH ITO3HAHUS Ue/I0BEKOM YKUBOU TIPHUPOJBI,
HeoOXoAUMOCTH Gepe;KHOTO OTHOIIIEHHS K Held, COO/MIofieHHst THYeCKUX HOPM TIPH TTPOBe|eHNH
OroI0rMyecKrxX UCCIe0BaHUN; 0CO3HaHHe 1[eHHOCTH OMOIOrHUeCKUX 3HAHUH 715 TIOBBILIIEHUS
YPOBHSI 9KOJIOTUY€eCKOM KYJIBTYPBI, AJ1s1 OpMUPOBaHUST HAYYHOTO MUPOBO33DEHHS;

TpUMeHeHNe TIPUOOPeTEHHBIX 3HAHUM U YMEHUH B TIOBCeJHEBHOU JKU3HU [|/IsI OL|€HKH TI0C/Ie[ICTBUIM
CBOEM ZieATeIbHOCTH 10 OTHOIIEHHIO K OKpY»Katollel cpefie, COOCTBEHHOMY 37I0POBbIO,
obocHOBaHMe U cOOIOAeHNe Mep POGUIAKTUKK 3a00/1eBaHUM.

B cucreme cpegHero obirero obpa3oBanus «buomnorusi», u3yuaemasi Ha 6a30BOM ypOBHe, SIBJISIETCS
00s13aTesTbHbIM yueOHBIM MTPeAMEeTOM, BXOASIIMM B COCTaB MpeaMeTHOMH o6macT «EcTecTBeHHO-
Hay4HbIe TIPeIMEThI».

Copepskanue o0yueHus 1o 6uosioruu B 10 Kacce
Tema 1. bruosorus Kak Hayka.
Buonorus kak Hayka. CBsi3b OMOJIOTHM € 00I1IeCTBEHHBIMY, TEXHUYECKUMH U JAPYTUMH

eCTeCTBeHHBIMHU HayKaMH, (punocodueli, 3STUKOH, 3CTETUKOM U MpaBoM. Posib Guosoruu B
(hopMrpoBaHHY COBpeMeHHOM HayyHOU KapTUHBI Mupa. CucTeMa OMOIOruueckux Hayk.
MeTo/ibl TO3HaHKs YKUBOU TIPUPO/IbI (HabrojeHre, SKCIIePUMEHT, OMCaHue, U3MepeHue,
K/laccudUKal[ysi, MOZieJTMPOBaHKe, CTaTUCTUUeCKast 06paboTKa IaHHBIX).

JeMoHCTpaLuu:
IToprpetsr:Y.lapsuH, I"Menzens, H. K.KonbLos, [Ix.Yorcon u ®@.Kpuk.

Tabnuiipl U cxeMbl: « MeTobI T03HAHUSI KUBOU TIPUPO/IBI».

JIabopaTopHbie 1 TpaKTUUYeCcKKe paboThI:

IMpakTrueckast pabotaNel. «/Icronb30BaHKe Pa3/THUHBIX METO/OB MPU U3yUeHHUH OHOIOrMueCKUX
00BLEeKTOB».



Tema 2. JKuBble CUCTeMBbI U UX OpraHU3aLys.

JKuBble cuctembl (6MOCHCTEMBI) KakK MpeaMeT u3yueHus: 6ruooruu. OTanure )KUBBIX CUCTEM OT
HeopraHuueckoi rpupozsl. CBolicTBa OuocucTeM 1 UX pasHooOpasve. YPOBHHU OpraHH3alin
OuocucTeM: MOJIEKY/ISIPHBIN, KII€TOUHBIN, TKAHEBbIM, OpraHU3MeHHBIH, TIOTY/ISIIIMOHHO-BHU/[0BOH,
9KOCHCTeMHBIN (OroreoreHOTHYeCKuii), OrochepHBIi.

JeMoHCTpaLuu:

Tabnuiiel ¥ cxembl: «OCHOBHBIE TIPU3HAKY JKU3HW», « YDOBHM OPraHU3alvy )KUBOW TIPUPOALI».
O6opynoBanue:mozens Mosekynsl JTHK.

Tema 3. XvMHueCKUi COCTaB U CTPOEHUEe KIIeTKHU.

XVMUYeCKUi COCTaB KJIeTKU. XUMUYeCKUe 3/1eMeHThl: MaKpO3/IeMeHThbI, MUKpPO3/ieMeHThl. Boga u

MUYHepa/bHble BellleCTBa.
®OyHKIMM BOJbI U MUHEPAJIbHBIX BellleCcTB B KieTke. [lofep>xaHre ocMOTHUeCKoro HaaHca.
Benku. CocraB u cTpoeHue 6e/KOB. AMUHOKHUC/IOTEI — MOHOMepbI 6enkoB. He3aMeHUMBbIe U
3aMeHHMble aMUHOKHUC/I0Tbl. AMUHOKUC/IOTHBIM COCTaB. YPOBHU CTPYKTYphl O€/IKOBOW MOJIEKY/IbI
(mepBrYHasi, BTOpPHUYHAsi, TPeTUYHAsl U YeTBEPTUYHAsI CTPYKTYpa). XMMHUUeCcKre CBOMCTBA Oe/KoB.
Buonornueckre gyHKIuM 6e1KOB.

depmeHTHI — OUOIOrUYeCcKHe Katanru3aTopbl. CTpoeHMe epMeHTa: akTUBHBIN LIeHTp, cyOcTpaTHast
criepuyHOCTh. KodepmeHTsl. Buramunbl. OTinums (pepMeHTOB OT HeOpraHUuecKux
KaTan3aTopoB.

YrneBozpl: MOHOCaxapuzbl (I/F0K03a, prubo3a u je30kcuprbo3a), fucaxapy/sl (caxaposa, J1akTo3a)
Y rosiMcaxapuzpl (Kpaxmas, IJIMKOTeH, 1ie//to103a). buonornueckue QyHKIMY yIieBOZOB.
Jlvunuzer: Tpurmunepupl, hochonunmgel, creporabl. [ugpodunbHO-rHAPoOoOHbIe CBOMCTBA.
Buonornueckve ¢yHkuun munuioB. CpaBHeHMe YIIeBOZOB, O/IKOB U IMTIH/0B KaK NCTOUHHKOB
SHepruu.

Hyxkneunossle kuciaotel: JIHK v PHK. Hykneotyel — MOHOMepBI HYK/IEMHOBBIX KUC/IOT. CTpoeHue
u gynkuuu [THK. Ctpoenue u ¢pyHkuuu PHK. Bugsl PHK. AT®: cTpoeHMe U QyHKLMH.
LluTonorus — Hayka o KieTke. KieTouHas Teopusi — IpUMep B3aUMO/eMCTBUS Hfiel U (DakToB B
Hay4YHOM I103HaHUU. MeTo/bl U3yueHUs KIIeTKU.

KreTka Kak 1je/iocTHast )kvBasi cucrema. OO1ye MpU3HaKy K/I€TOK: 3aMKHYTasi Hapy’KHast
mMeMOpaHa, Mosiekysiel [JJHK Kak reHeTHueCcKHi arirapar, CcTeMa CHHTe3a Oesika.

Tumbl KJIETOK: 9yKaproTHYecKasi U IpoKapruoThdeckasi. OcCoOOeHHOCTH CTPOeHHUS
TIPOKApUOTHYeCKOH KyieTKH. KieTouHast cTeHka OakTepuii. CTpoeHMe 3yKapruoTUYeCKOW KITeTKH.
OCHOBHBIE OT/IMUHS PACTUTETbHOM, )KWBOTHOU ¥ I'PUOHOMN K/T€TKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIIETOK — K/IeTOYHAs CTeHKA, IVIMKOKAIUKC, UX (PyHKLMH.
[Tna3maTtrueckass MeMOpaHa, eé cBoiicTBa U GyHKIMHU. LluTornnasma u eé opraHoupbl.
OpHomembpaHHble opraHou bl Kiaetku: DI1C, anmapar [obaKu, mi3ocoMbl. [ToyaBTOHOMHbBIE
OpraHou/ibl KJeTK!: MUTOXOH/JPUH, TU1acTUAbL. [IponcxoxieHne MUTOXOHPUN 1 TU1acTuz. Buael
ractyzi. HememOpaHHble OpraHou/ibl KJIeTKW: pub0COMBI, K/IeTOUYHBIN LIeHTP, LIeHTPUOIIY,
PeCHUYKHY, KI'YyTUKUA. DYHKLIUKA OPraHOU/0B KJIeTKU. BKiroueHus.

S1npo — perynsiTopHbIi LieHTp KieTkU. CTpoeHUe sifipa: sifiepHasi 060/104Ka, Kaprorsiasma,
XPOMaTHH, s/IpbIIIKO. XpOMOCOMBL. TPaHCIIOPT BelecTB B K/IeTKe.

JeMoHCTpaLuu:

[optpeTts:A.JleBenryk, P.I'yk, T.IlIsanH, M.I11neiinen, P.Bupxos, [Ix.YorcoH, ®.Kpuk,

M. ¥Yunkuunc, P.®pauknuH, K. M.B3p.

[lnarpaMmel: «PacripesiesieHe XUMUUECKHX 3/IEMEHTOB B He)XUBOM NPUpo/e», «PacrpesenenHue
XUMHUYECKUX IEMEHTOB B JKUBOU IPUPOZE».



Tabmumiiel u cxembl: «[Teproaryeckast Tabaniia XUMAYECKUX 3/1eMEeHTOB», « CTpOeHHe MOJIeKY/IbI
BOJIbI», «brocuHTe3 Gesika», « CTpoeHre MOeKy/bl Oenka», «CTpoeHHe hepMeHTa»,
«Hyxnennossle kucnotel. JJHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3yKapruoTH4eCKON
K/1eTKW», « CTpOeHHue >KUBOTHOM K/1eTKW», «CTpOeHHe paCcTUTeIbHOU K/1eTKW», «CTpoeHue
IIPOKapHUOTUYECKOM KIeTKn», «CTpoeHue s/ipa KIeTKW», « YITIeBOZAbD», «JIunuasl».
O6opyoBaHKe: CBETOBOM MUKPOCKOII, 000pyZioBaHUe /Jisi IPOBe/IeHKsT Hab/ioieHNH, U3MepeHuH,
9KCIIePUMEHTOB, MUKPOTIPEriapaThl paCTUTE/bHBIX, YKUBOTHBIX U OaKTepUabHBIX KJIETOK.
JlabopaTopHbie U TIpaKTUYeCKre paboThI:

JlaboparopHasi pabota Nel. «/3yueHue KaTaJUTUUeCKOM aKTUBHOCTH (hepMeHTOB (Ha TIpuMepe
amusiasbl UM Karasasbl)».

JlabopatopHasi paboTa Ne2. «/3yueHue CTpOeHHUsT KII€TOK PaCTeHHM, )KUBOTHBIX M OaKTepHii Mof

MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIperaparax U UX OlMCaHUe».
Tema 4. JKv3HeesiTe TbHOCTb K/T€TKH.

OO6MeH Bel1leCTB, WA MeTab0M3M. ACCUMUIISALIUSA (TI/IaCTUUeCKUd 00MeH) U TUCCUMUTISILIUS
(sHepreTrnyeckuii 0OMeH) — ZiBe CTOPOHBI IMHOTO Tpoliecca MeTabom3ma. Posib 3aKOHOB
COXpaHEeHUs Bell[eCTB U SHepruy B MIOHUMaHWU MeTabosr3Ma.

Turbl oOMeHa Bell[eCTB: aBTOTPO(dHLIN U reTepoTpodHbIi. Posib hepMeHTOB B 0OMeHe BelljeCTB 1
TipeBpallleHUH SHepruu B KJIeTKe.

dorocuHTe3. CBeTOBasi U TeMHOBas ¢a3bl (hoTocuHTe3a. Peakiuu dhoTocuHTe3a. SPPeKTHBHOCTD
(hotocuHTe3a. 3HaueHre GOTOCHMHTe3a /15 )KU3HU Ha 3emsie. BiusiHve yciioBuUl cpefibl Ha
(hoTocuHTe3 U CII0COOBI TIOBBILIEHUS €T0 MPOAYKTUBHOCTH Y KY/IBTYPHBIX paCTeHHUH.
XemocuHTe3. XeMOCHHTe3Upyole 6akTepun. 3HaUeHHe XeMOCHHTe3a /7Sl KU3HU Ha 3emiie.
OHepreTuyeckuii 0OMeH B K/ieTKe. PaciijeryieHrie BellleCTB, BbiZie/IeHHe U aKKYMY/TMPOBaHHe
SHEPruM B KJIeTKe. Tarlbl SHepreTHueckoro oomMeHa. [ikonm3. bposkeHre 1 ero BU/BL
KucnopogHoe okucieHue, Wid KjieTouHoe AbixaHue. OkucnurensHoe dhochopuupoBaHue.
SddeKTHBHOCTE SHEpreTUYeCcKoro ooMeHa.

Peaxijun MaTpuuHoOro cuHTe3a. 'enHetnueckas nagopmarys u JJHK. Peanu3sanus reHeTuueckon
MH(pOopMaLuK B KieTKe. ['eHeTUUeCKWI KO U ero cBoCTBa. TpaHCKPUIILIMS — MaTPUUHBIN CUHTE3
PHK. Tpancnsius — 6rnocunTe3 Gesika. Dtarbl TpPaHCIALUA. KogupoBaHe aMUHOKUCIIOT. Postb
pubocom B 6rocuHTe3e Gesika. HekeTouHble (hOpMbI KU3HU — BUPYCHI. VICTOPHST OTKPBITHS
BupycoB (/. M.ViBaHoBcKuit). OCOOEHHOCTH CTPOEHHs M )KU3HEeHHOT'O LIMKJ/Ia BUPYCOB.
bakrepuodgaru. bone3nu pacteHui, )KUBOTHBIX U YesIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc
umMMyHozeduimTta uenoBeka (BUY) — Bo30yautens CITM/Ja. O6paTHast TPaHCKPHILIMSI, peBepTasa v
uHTerpasa. [IpodunakTika pacripocTpaHeHusi BUPYCHBIX 3a00/1eBaHHUM.

JeMoHCTpaLuu:

[Moptpetsl:H. K.KonblioB, 1. M.MBaHoBckui, K. A.Tumupsizes.

Tabsuibl ¥ cxeMbl: « TUTIBI TUTaHUS», «MeTabom3m», « MUTOXOHAPUSI», « DHEpreTHyeCKU
obmeH», «Xjoporiact», «dotocuHTe3», «Ctpoenne [THK», «CTpoeHre U GyHKIIMOHUPOBaHHE
reHa», «CuHre3 6esika», «[eHeTUUeCKUM Kof», «Bupychel», «bakreprodaru», «CTpoeHue u
»KU3HeHHbIM UK/ Bupyca CITWIa, 6akTeprodara», «Permikarmumst [JJTHK».

OO6opyoBaHKe: MOIeTH-aAIMITMKAIK « YaBoeHre [JTHK v TpaHCKpurius», «brocuaTe3 6emka»,
«CTpoeHue KneTku», Mogenb cTpykTypbl JIHK.

Tema 5. PasaMHOXKeHUe ¥ UHAUBUAYaIbHOE Pa3BUTHE OPraHU3MOB.

KseTouHblIi LMK/, WK KU3HEHHBIA LUK/ KieTku. IHTepdasza u muto3s. [Iporieccel, mpoTekaroliiye B
vuHTepdase. Pervivkaius — peakiys MmarpuuHoro cuHTe3a IHK. CTpoeHre XpoMOCOM.




XpOoMOCOMHBIN HabOp — KapyOTHIIL. [JUM/IONIHBIN U Tal/IOWHBIA XPOMOCOMHbIE HabOPBHI.
Xpomaruel. Llutonornyeckrie 0CHOBBI pa3MHOXKEHUSI Y UHAMBUYa/IbHOTO Pa3BUTUSI OPraHU3MOB.
Henenue knetku — muto3. Ctaguu mutosa. IIporieccsl, nporcxopdiiyie Ha pasHbIX CTaJAUAX MUATO3a.
buonornueckuii CMbIC/T MUTO3a.

[Tporpammupyemasi ribesb KI€TKH — ariorTo3.

dopmbI pa3MHOKEeHHs] OPraHU3MOB: Oecriosioe ¥ 1ooBoe. Bupl 6ecronoro pa3MHOKeHUS:
JieJieHre HaZIBoe, TIOUKOBaHKe O/IHO- U MHOTOKJIETOYHBIX, CTOPOOOpa30BaHKe, BereTaTUBHOe
pasMHOXeHHe. VICKyCcCTBeHHOe K/IOHWpOBaHVe OpraHu3MOB, ero 3HaueHue /1Jisl CeJIeKLUU.

[TonoBoe pa3sMHOXKeHHe, ero OTIUYMS OT Oecriosoro.

Meiio3. Ctaguu Melio3a. ITporeccel, mpoucxojsiye Ha CcTafusx Meio3a. [ToBeseHre XxpoMocoM B
Metiose. KpoccuHrosep. bronornueckuii CMbIC U 3HaUeHUe Melo3a.

FameTtoreHe3 — npotiecc 00pa30BaHUsI MOJIOBLIX K/IETOK Y )KUBOTHBIX. [10/10BBIe »KeJie3bl:
CeMeHHUKH U snyHUKU. OBpa3oBaHue 1 pa3BUTHe MOJIOBBIX K/IETOK — raMeT (CriepMaTo30u/,
sWL[eK/IeTKa) — criepMaToreHe3 U oBoreHe3. Oco0eHHOCTU CTPOeHUs SHLIEKIeTOK U
criepMmaro3ouzioB. OriofoTBopeHue. [lapTeHoreHes.

VuauBuayanbHoe pa3BuTHe (OHTOTeHe3). IMOpHOHa/IbHOE pa3BuTHe (3MOpHroreHes). DTaribl
3MOPUOHA/ILHOTO Pa3BUTHS Y TIO3BOHOUHBIX >KUBOTHBIX: IpO0/ieHNe, raCTpY/IsLKs, OpraHoTeHes.
[TocTaMOproHanbHOe pa3BuTHe. TUITbI TOCT3MOPHOHATBHOTO PAa3BUTHS: TIPSIMOe, HerpsiMoe
(yTmurHOYHOE). BiMisiHUe cpe/ibl Ha pa3BUTHe OPTaHW3MOB, (DaKTOPBI, CIIOCOOHBIE BBI3LIBATh
BPOXKJEHHBIE YPOJCTBA.

Poct u pa3BuTHe pacteHuil. OHTOreHe3 1[BETKOBOT'O paCTeHUsl: CTPOeHHe CeMeHH, CTa/IUy Pa3BUTHSI.
[JeMoHcTpanuu:

Tabsuipl ¥ cxeMbl: «@OpMbI Pa3MHOKEHUs OPTaHU3MOBY, «/IBOMHOE OTIOI0TBOPEHHE Y IBETKOBBIX
pacTeHMii», «BereTaTHBHOE Pa3MHOKeHUEe pacTeHUi», «[eneHue kieTku bakrepuii», «CTpoeHue
TIOJIOBBIX K/1eTOK», «CTpOeHre XpOMOCOMbI», «KneTounbiv 1uki», «Pervkarus JJTHK», «Muto3s»,
«Melio3», «IIpsgmoe 1 HerpsiMoe pa3BUTHE», «I'aMeToreHe3 y MIEKOMUTAKOIIUX U YeI0BeKay,
«OCHOBHBIe CTaZIUM OHTOTeHe3a».

OO6opy0BaHKe:MUKPOCKOTI, MUKpOTperaparsl « CriepMaTo301bl MIeKOITUTAIOIIero», «irekneTka
MJIEKOIIUTAOLL|ero», «KapruokrHes B K/IeTKaxX KOpellKa JIyKa», MarHUTHasd MO/ie/Ib-alIuIuKaLus
«Jenenue knetku», Mmogens [JHK, Mmogenb MeTada3Holi XpOMOCOMBI.

JlabopaTopHbie U TIpaKTUYeCKKre paboThI:

JTabopatopHas pabota Ne3. «HabsmoseHre MUTO3a B KJIeTKaX KOHUMKA KOPeIlKa JTyKa Ha TOTOBBIX
MUKpOIIperiaparax».

JlabopatopHas pabota Ned. «/3yueHre CTPOEHHsI TIOMIOBBIX K/I€TOK Ha FOTOBBIX
MUKpOIIperiaparax».

Tema 6. HacnencTBeHHOCTh Y U3MEHUMBOCTh OPraHU3MOB.

[TpenMeT U 3a/iauv TeHeTUKU. VicTopus pa3BUTHS TeHeTUKU. Posib IIUTOIOTUY 1 SMOPHO/IOT UM B
CTaHOBJIEHUM TeHeTHKU. BKiazi poccuiickux 1 3apy0eKHbIX YUEHBIX B pa3BUTHe reHeTUKU. MeTo/bl
reHeTUKH (TUOpU0NI0ornyeCKU, IUTOreHeTHYe CKUM, MOJIeKy/IiPHO-TeHeTHue CKuii). OCHOBHBIe
reHeTHYeCKre MOHATHS. [ eHeTHUeCKasi CUMBOJ/IMKA, UCII0/Ib3yeMasi B CXeMaX CKpell{BaHuM.
3aKOHOMEPHOCTH Hac/ieZloBaHUs TIPU3HAKOB, YCTaHOB/IeHHBIe [.MeHzeneM. MoHorubpuaHoe
CKpelliBaHue. 3aKOH eZIMHO00pasusi TMOPHIOB TIepBOTO TIOKOJIeHUst. [IpaBrIo JOMUHUPOBAHUSI.
3aKOH paclierieHys PU3HaKoB. ['nrore3a uncTotsl ramert. [lonHOe 1 HeMmoMHOe JOMUHUPOBaHUeE.
OurnbpuaHoe CKpeljiBaHUe. 3aKOH He3aBUCUMOTO Hac/leJOBaHKs TIPHU3HAKOB. LluToreHeTHyeckue
OCHOBBI IMTMOPUTHOTO CKpeIyBaHus. AHa/lIM3Upylolliee CKpelrBaHue. Vcronbp3oBaHue
aHA/TM3MPYIOIIEro CKPeIUBaHus /ISl OTIpe/ie/IeHHsI TeHOTHIAa 0COOM.



CueryieHHOe Hac/ejoBaHue MpU3HAKOB. PaboTta T.MopraHa 1o CIernjieHHOMY Hac/IeZ0BaHHIO
reHoB. Hapy1lieHue cliernyieHyst FeHOB B pe3y/ibTaTe KPOCCHHIOBepa.

XpOMOCOMHas Teopys HaC/IeICTBEHHOCTU. ['eHeTHUeCKue KapThl.

I'eneTtuka rosia. XpoMOCOMHOeE OIlpe/iesieHre Iosia. AyTOCOMBI U TT0JIOBbIe XPOMOCOMBI.
T'omorameTHble U reTeporaMeTHble Opranu3Mbl. HacsiegoBaHue TIpU3HAKOB, CL{ETIJIEHHBIX C TIOJIOM.
N3meHurBOCTh. BUibl K3MEHUMBOCTU: HeHaC/IeICTBEHHAs U Hac/e[icCTBeHHas. Posib cpesibl B
HeHacJieZICTBeHHON U3MeHUMBOCTH. XapaKTepUCTHKA MOIU(HKALIMOHHON U3MEeHUUBOCTH.
BapualvoHHbIM psifi ¥ BapualMoHHasi KprBast. Hopma peakijuu npusHaka. KoivuecTBeHHbie U
KaueCTBeHHbIe MPU3HAKU U WX HOpMa peakijuu. CBoiicTBa MoAUGHKAI[MOHHON N3MEeHUHUBOCTH.
HacnezncTBeHHast, WM reHOTHITAYECKasl, U3BMEHUHMBOCTb. KoMOWHaTHBHAs W3MEHUMBOCTh. Meio3 1
TI0JIOBOM TTPOIECC — 0CHOBA KOMOWHATHBHOW M3MEHUHMBOCTHA. MyTal[MOHHAsi W3MEHUMBOCTh.
Knaccudukanys MyTaluyii: reHHbIe, XxpOMOCOMHbIe, TeHOMHbIe. YacToTa ¥ IpUYUHBI My Tal[UH.
MyTareHHble ()aKTOpbl. 3aKOH TOMOJIOTHUYeCKUX PsIJOB B HaC/1eICTBeHHOW 3MeHUUBOCTU H.
N.Basuiosa.

BHesiepHas Hac/ieZICTBEHHOCTb M U3MEHUMBOCTb.

lenetuka yenoBeka. Kaprorun yesnioBeka. OCHOBHbBIE METO/jbl FTeHETUKU YeslOBeKa:
reHeajlorHueCKyi, 6/IM3HEI0BLIN, LIUTOreHeTHUe CKMM, OMOXUMUYe CKUMA, MOJIEKY/ISIPHO-
reHeTnyeckuii. CoBpeMeHHOe Orpe/ie/ieHre TeHOTUIIA: TTI0JTHOTeHOMHOe CeKBeHUPOBaHUe,
reHOTHITMPOBaHKe, B TOM UucJie ¢ roMolnibio [T1IP-ananmm3a. HaciencteeHHbIe 3a001eBaHUS
yeJsioBeKa: TeHHbIe 60sie3HH, 00/1e3HU C Hac/IeICTBEHHOM TpepacIiosioyKeHHOCTBI0, XPOMOCOMHBIE
6osie3nn. CoMaThyeckue U reHepaTiBHbIe MyTal[ui. CTBOJIOBbIe K/IeTKHU. [IpUHIIUTIBI 30POBOTO
oOpa3a >XKU3HU, IUarHOCTUKH, TIPODUIAKTHKHU U JIedeHHsI TeHeTUUeCKuX 0osie3Held. Meinko-
reHeTUUeCKoe KOHCY/IbTUPOBaHue. 3HaueHre MeIULIMHCKOM TeHeTUKY B NpeOTBpallieHuH U
JleyeHUY TeHeTUYeCKUX 3a00/IeBaHUM UesioBeKa.

[JeMoHcTpanuu:

[oprpetsr:I"MeHnenb, T.Moprah, I.qed®pus, C. C.YUetBepukos, H. B.Tumodees-PecoBckuii, H.
N.BaBusnos.

Tabsuipl ¥ cxeMbl: « MOHOTUOPHIHOE CKPEIMBAaHUE U er0 IUTOTeHeTUUeCKasi 0CHOBa», «3aKOH
pacIIeryIeH!sI ¥ ero [IUTOreHeTHUeCKasi 0CHOBa», «3aKOH UMCTOThI TaMeT», «IurubpugHoe
CKpellrBaHue», « L [uTonornyeckre 0CHOBBI JUTHOPUIHOTO CKPEIUBAHUS», «Meto3»,
«B3aumogeiicTBYe ajie/ibHbIX TeHOB», «[ eHeTuUeCcKre KapThl paCTeHUH, J)KMBOTHBIX U Ue/IOBeKa»,
«l'eHeTHKa MoJjia», «3aKOHOMEpPHOCTU Hac/IeJ0BaHUs, CLIEIVIEHHOTO C TI0JIOM», « KapuOTHUIIbI
ye/ioBeKa U )KUBOTHBIX», « BUIbI NU3MEeHUHMBOCTHY», «MoauduKal[MoHHas N3MEeHUUBOCThY,
«HacnenoBanue pesyc-hakropa», «['eHeTHKa rpynn KpoBu», «MyTaljuOHHasi U3MEHUUBOCTDY.
O6opyaoBaHKe: MOieTU-aITIIMKaIuU « MOHOTHOpHHOe CKpellBaHue», «HemomHoe
JIOMUHUpOBaHue», « IurubpuHoe cKpeljBaHue», «I[1epeKpécT XpoMoCoM», MUKPOCKOIT U
MUKporiperiapat «/Ipo3oduna» (HopMa, MyTal[ii (hopMbl KPbLTLEB 1 OKPAaCKU Tea), repbapuii
«['opox moceBHOM».

JlabopaTopHbie U MpakThyeckre paboThI:

JlaboparopHasi pabora Ne5. «/3ydeHue pe3ysbTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpellrBaHus y Ap030(u/bl Ha TOTOBBIX MUKPOIIperaparax».

JlaboparopHasi pabora Ne6. «/3yueHre MogubHUKaLIOHHON U3MEHUUBOCTH, TIOCTPOEHME

BapUaLIMOHHOTO Psifia ¥ BApUaLMOHHON KPUBO».

JlaboparopHasi pabota Ne7. « AHa/M3 MyTalyii y Apo30(usibl Ha TOTOBBIX MUKPOIIPeraparax».
[TpakTrueckast pabota Ne2. «CocTaB/ieHHe W aHa/IU3 POZOC/IOBHBIX UeIOBEKa».

Tema 7. Cenexijpist opraHu3MoB. OCHOBBI OMOTEXHO/IOTHU.



CesiekLIMs KaK HayKa U IpoLecc. 3apoKJeHue CeleKLMM U foMecTrkalys. Yuenue H. V.Basusiosa
0 I[eHTpaxX MPOUCXOXKAEHUSI 1 MHOT000pa3usi Ky/IbTYPHBIX pacTeHUH. LIeHTphI IPOUCXOXKAeHHS
JIOMallHUX XUBOTHBIX. COPT, IIOpoza, IITaMM.

CoBpeMeHHbIe METO/IbI CeneKLMU. MaccoBbIi ¥ MHAWBH/YaIbHBINA OTOOPHI B CEeKL[UA PaCTeHU 1
JKMBOTHBIX. OTleHKa 9KCTepbepa. BM3KopocTBeHHOe CKpelBaHue — MHOPUAWHT. YncTast TUHYS.
CkpelMBaHHe YHCTBIX JTUHUH. [eTepo3uc, umm rubpuaHas cuia. HepoacTBeHHOe CKpelvBaHMe —
ayTopuauHr. OTanéHHas ruopuau3anys v eé ycrexu. VICKyCcCTBeHHbIM MyTareHe3 U MoTyueHue
MOJIMTUIONA0B. JlOoCTV)KeHUs CeNeKL[UM paCTeHUH, )KUBOTHBIX 1 MMKPOOPraHU3MOB.
buorexHosorys Kak oTpac/b Ipor3BOo/CTBa. ['eHHas UHKeHepys. DTalbl CO3JaHUs
pekombuHanTHOM [JHK v TpaHcreHHbIx opraHusmoB. KnetouHast uH>keHepusi. KieTouHble
KyJIbTypbl. MUKPOK/IOHa/IbHOE pPa3MHOXKeHHe pacTeHWH. KiioHMpoBaHre BbICOKOIIPOAYKTUBHBIX
CeJIbCKOXO03SIMCTBEHHBIX OPraHKW3MOB. JKOJIOTMUeCKre U dTuueckre npobsembl. MO —
reHeTUYeCcKy MOAU(ULIMPOBaHHbIE OPTaHU3MBbI.

JeMoHCcTpanuu:

IMoprpetsi:H. .Basunos, . B.Muuypums, I'. [.Kapreuenko, M. @./BaHOB.

Tabsuibl ¥ cxembl:KapTa «LleHTpbI MPOUCXOXK/IeHUS ¥ MHOT000pa3susi Ky/IbTYPHBIX pacTeHU»,
«[Topofpl AOMAIITHUX KUBOTHBIX», «COpTa Ky/IbTyPHBIX pacTeHui», «OTaanéHHas rubpuan3anus»,

«PabotnI akasiemuka M. @.VBaHoBa», «ITomurionaus», «O0beKThEI OMOTEXHOIOTUN», «KieTouHble
KY/IBTYPbI U KTOHUPOBaHUe», « KOHCTPYUPOBaHUE U MTEPEHOC FeHOB, XPOMOCOMY.
O6opynoBaHUe:MY/ISKU TJIOA0B U KOPHETIOZ0B AUKUX (POPM U KY/IBTYPHBIX COPTOB PacTeHHM,
repOapuii «CelbCKOX03SIMCTBEHHbIE PAaCTEHHSI».

JlabopaTopHbie U IpaKTUYeCcKre paboThI:

OKCKypcHsi«OCHOBHBIE METO/bI U JOCTHXKEHUSI CeIeKL[MM PACTeHUM U )KUBOTHBIX (Ha

CeJIeKLIMOHHYI0 CTaHLIYIO, TIJIeMeHHY0 (hepMy, COPTOUCTIbITAaTe/TbHbIA yUacCTOK, B TeTJIMUHOE
XO035THCTBO, J1TaOOPaTOPHIO arpOyYHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Copeprkanue obyuenus 1o 6uosioruu B 11 Kmacce

Tema 1. DBoMOIMOHHAS OUOJOTHSI.

[TpeAnoChIIKA BO3HUKHOBEHHS 3BOTIOLMOHHON TeOpUM. DBOIIOLMOHHAS TEOpUs U €€ MeCTO B
Ouonoruu. BiusiHue 3BOMIOLMOHHOM TEOPUHM Ha pa3BUTHe OMOIOTHH U IPYTUX HayK.
CBugieTenbCTBa 3BosOLMH. [1aneoHTO/IOrMUeCKYe: TI0C/IeJ0BaTe/IbHOCTD TOSIB/IEHUS BU/IOB B
TaJIeOHTO/IOTMUeCKOM JIeTOMUCH, TiepexofiHble (hopmbl. broreorpadguueckue: cxo4CTBO U pa3nduue
(ayH 1 ¢10p MaTepUKOB 1 OCTPOBOB.

OMmbpuosoruyeckre: CX0ACTBA U Pa3/IMUKsi IMOPHUOHOB Pa3HBIX BUZIOB MIO3BOHOYHBIX.
CpaBHHUTe/IbHO-aHAaTOMUYeCKKe: TOMOJIOTHUHbIe, aHa/IOTUUHbIe, py/IUMeHTapHble OpraHbl,
araBu3Mbl. MoJieKysIpHO-OMOXUMUUeCKHe: CXO/ICTBO MeXaHU3MOB HaC/1e/[CTBEHHOCTA U OCHOBHBIX
MeTabo/IMueCKUX MyTel y BCeX OpraHu3MOoB.

OBosmoroHHas Teopusi U. [lapeuHa. [1peAnocsiiki BOSHUKHOBEHHS lapBUHM3MA. [IBIOKyILIVe
CWJIBI BOJTIOLIMY BUOB 110 JJapBuHy (M30bITOYHOE pa3MHOXKeHHe TTPU OrPAaHUYeHHOCTH PeCypCoB,
Heoripe/ie/iEHHast U3MeHUMBOCTh, 60pb0a 3a CyIieCcTBOBaHUe, eCTeCTBeHHbIN 0TOO0p).
CuHTeTHueckasi Teopus 3BomoLuu (CTD) 1 eé 0CHOBHBIE MOI0XKEHUSI.

MukposBomtonus. [Tonynsuys Kak eJuHULA BU/a U SBOIIOLUH.

[BrKy1rue cuibl (pakToOpbl) 3BOMOLIMKA BUIOB B MPHpPoJe. MyTallMOHHBIN MpoLjecc 1
KOMOWHATUBHAsl U3MeHUMBOCTh. [1onysisi[MOHHbIe BOHBI U Aipetid reHOB. V30/s1Ms U MUATpaLiys.
EcTecTBeHHBIN 0TOOP — HapaB/SIOMIMK (pakTop 3BOsMOLMUA. DOPMBI eCTeCTBEHHOT0 0TOOpa.
[Tpucrocob1eHHOCTh OPraHKM3MOB KaK pe3y/bTaT 3Bo/MoLyu. [IpuMeps! prcnocobnenuit y
opranu3moB. Apomop¢03bl U UANOAANTALIUN.



Bupz u BugoobpasoBanme. Kputepuu Buza. OcHOBHbIe (hOPMBI BUZ00Opa30BaHMs: Treorpaduueckoe,
3KOJIOTMYeCKoe.

MakposBomtouysi. @opMbl 3BoMOLMK: GUIeTUUeCKasi, [JUBEPreHTHasi, KOHBepreHTHasl,
niapasienbHasi. HeoOpaTiMoCThb 3BOJTIOLN.

[TporcxokzieHre OT HeclleLMaau3upoBaHHbIX NpeAKoB. IIporpeccupyrolijas creryanusanysl.
AjanTvBHas pajualys.

HeMoHCTpaLuu:

[Moprpetsr:K.JIunuel, XK. b.Jlamapk, U./lapsun, B. O.KoBanesckuii, K. M.bsp, 3.'ekkerp,
@®.Mrosinep, A. H.CeBepLOB.

Tabsuibl ¥ cxeMbl: «Pa3BUTHe OpraHUYecKoro Mupa Ha 3eMJie», «3apo/IbILLY MTO3BOHOUHBIX

JKUBOTHBIX», « ApXeornTepukc», «Popmbl 60pb0ObI 3a cylllecTBoBaHUe», «EcTecTBeHHBIN 0TOOP»,
«MHoroob6pa3ue cCOpToB pacTeHHi», « MHOroobpasue 1opo/| >KUBOTHBIX», «[1OMy/sSium»,
«MyTaloHHas ©U3MeHUHMBOCTb», « ApoMopd0o3bl», «Vguoaganraium», «O01as ereHepariyis»,
«[IBWKy11Me cubl 3Bo/MOLUN», «KapTa-cxema MapiupyTa myreliectsusi U./lapBuHa», «bopnba 3a
Cyl{ecTBOBaHue», «IIpucriocobneHHOCTh OpraHu3MoB», «I'eorpaduueckoe Bui000pa3oBaHue»,
«3JKororuyeckoe B1j000pa3oBaHue».

OO6opy/10BaHKe:KO/IIeKLMsT HACEKOMBIX C Pa3/IMYHbIMK TUIIAMK OKPAaCKW, HabOop TIJIO0B U CeMsIH,
KosieKuysi «[Ipyumepsl 3alUTHBIX IPUCTIOCO6/IeHUH Y )KUBOTHBIX», Mofie/ib « OCHOBHbIE
HarpaB/IeHHsT SBOTIOINM», 00bEMHast Mojie/b « CTpoeHHe TOJIOBHOTO MO3Ta TTO3BOHOUHBIX».
buoreorpacguyeckas kapta Mupa, Ko/uteKius «@opMbl COXPaHHOCTH UCKOTIaeMBbIX )KUBOTHBIX U
pacTeHUi», MOJie/ib anruKaiys «[lepekpécT XpoMocoM», Bla)KHbIe TIperiapaTthl «Pa3BuTre
HacekoMOro», «Pa3BuTHe JSTyLIKWA», MUKponpernapar «/lpo3oduia» (HopMa, MyTaly (GOpMbl
KPbUIbEB U OKPaCKHU Tesa).

JlabopaTopHbie U paKTUYeCcKre paboThI:

JlaboparopHas pabota Nel. «CpaBHeHHe BU/IOB 110 MOP(HOJIOTHUeCKOMY KPUTEPHIO».
JlaboparopHast pabora Ne2. «OmnucaHue MprUcroco6/eHHOCTH OPraHru3Ma U eé OTHOCHUTETEHOTO
Xapakrepa».

Tema 2. Bo3HUKHOBeHUe U pa3BUTHe KU3HU Ha 3eMJe.

[oHayuHble TIpe/iCTaB/IeHUs O 3apOKJeHNH XKU3HU. HayuHble rurnoTe3sl BOSHUKHOBEHUS XKU3HU Ha
3emsie: abuoreHe3 v MaHCIIePMUsL. XUMHUUecKast 3BOJTEOIMSL. AGHMOTeHHbBIN CUHTe3 OpraHuyeCKUX
Bell[eCTB U3 HEOPraHWYeCKUX. JKCIepUMeHTa/lbHOe MOATBEePKAeHNe XUMUUeCKOW 3BOJTIOLMH.
HauasibHbie 3Tarbl Orosiorudeckoi spomoruu. I'urore3a PHK-mupa. @opmupoBaHre MeMOpaHHbBIX
CTPYKTYP U BO3HUKHOBEHUe MPOTOK/IeTKU. [IepBbie K/IeTKU U UX 3BoJOLMs. DopmMupoBaHUe
OCHOBHBIX TPYTIIT )KUBBIX OPTaHU3MOB.

PasBuTHe K13HU Ha 3emJie 10 3pam U nepuogam. Karapxeii. Apxelickasi U mpOTepO30iCKasi SphI.
[Taneo3otickasi 3pa U eé repuoAbl: KeMOPUHCKUM, OPOBUKCKUM, CUTYPUMCKUM, IeBOHCKUM,
KaMeHHOYTOJIbHbIM, MepMCKUi. Me3030icKast 3pa U eé repro/ibl: TPUACOBbIN, FOPCKUM, MeJIOBOM.
KaiiHo3olicKast pa 1 eé Tiepuo/bl: MajleoreHOBbIN, HeOTeHOBBIM, aHTPOIOTeHOBBIM.
XapakTepyCTHKa KMMara U reojioruyeckux rnpoieccoB. OCHOBHBIE 3Tarlbl 3BOJIIOLIAN
PacTUTEIbHOTO Y )KUBOTHOTO MUpa. ApomMop¢03bl y pacTeHUH U XKUBOTHBIX. [1osiB/IeHUe, pacLBeT 1
BbIMHPaHKe TPYIII XKUBbIX OPraHK3MOB.

CurcTemMa opraHn4ecKoro Mupa Kak oTpakeHue 3Bo/toLMHA. OCHOBHBIE CCTeMaThueCKUe rpPymibl
OpraHM3MOB. DBOJIIOLIUS Ue/loBeKa. AHTPOIIO/IOTHs KaK HayKa. Pa3BuTHe Tipe/icTaBlIeHUN O
TIPOMCXOXKAEHUU yesioBeKa. MeTo/ibl M3yueHus: aHTpororeHe3a. Cxo/CTBa U pa3inMuus yesioBeka u
)KUBOTHBIX. CHCTeMaThuecKoe ToJioyKeHre ueioBekKa.



OBwxyiue cusbl (dhakTopsl) aHTpororeHe3a. HacieicTBeHHas K3ME@HUMBOCTD U €CTeCTBEeHHbBIN
oTbop. OO1ecTBeHHBIN 00pa3 >KU3HH, U3TOTOBIEHNEe OPYAU TPYy/ja, MBIIIJIEHHEe, DeUb.

OcCHOBHBIE CTa/J¥ U BEeTBU 3BOJIIOLIMY YeJIOBeKa: aBCTPaJonuTeky, Yenosek ymersbii, Uenosek
NpAMOXOJAIIMN, YennoBek HeaHjepTaabCcKul, YenoBek pasyMHbIM. Haxonku MCKoMmaeMbIX OCTAaTKOB,
BpeMs CyLI[eCTBOBaHUs, 00/1aCTh pacrpocTpaHeHusi, 00bEM roJIOBHOTO MO3ra, 00pa3 KU3HH,
OpYZUSI.

Yenoseueckue pacbl. OCHOBHBIE OOJIBINIME pachl: eBPOTIeOrIHas (eBpa3uiicKast), Herpo-
aBCTpasionziHas (3KBaTopuasbHasi), MOHI0JIOUHas (a3MaTCKO-aMepuKaHcKas). UepTsl
TIPUCITOCOOIEHHOCTH TIPe/ICTaBHUTE el Ue/loBeUeCKUX pac K yCJIOBUSM CyIleCTBOBaHUs. EAMHCTBO
yesioBeueCKUx pac. Kputuka pacusma.

JeMoHCTpaLuu:

[oprpeter:®.Peau, JI.I1actep, A. N.Onapun, C.Mumniep, [FOpu, Y.[dapBuH.

Tabsuibl ¥ cxembl: «Bo3HUKHOBeHHe COJIHEUHOM CUCTeMbl», «Pa3BuTHe OpraHuuecKoro Mupa,

«PacturesibHas KieTKa», «KUBOTHas KieTKa», «[IpokaproTrnueckas KieTtka», «CoBpeMeHHast
cucTeMa OpraHM4eckoro Mupa», «CpaBHeHHe aHaTOMUYeCKUX YepT CTPOEeHUs YyesioBeKa U
yesi0BeK0OOpa3HbIXx 06e3bsiH», « OCHOBHBIE MeCTa MaleOHTOIOTHYeCKIUX HaX0/I0K TPe/IKOB
COBPEMEeHHOTr0 uejioBeKa», «JIpeBHelilMe /tofu», «/peBHue /tofu», «I1lepBble COBpeMeHHbIe
JIroan», «HemoBeueckue pachi».

O6opynoBanue:Mymsku «[IporcxoxkeHre uenoBeKka» (6r0CThI aBCTpasIONUTeKa, MUTEKaHTPOIIa,

HeaH/|epTaJblia, KPOMaHbOHLIA), C/IeTIKY WK U300paXkeHHs] KAMEHHBIX OPYAUM TTepBOOBITHOTO
yesioBeKa (KaMHU-YOTIEPhI, pyOusia, ckpebia), reoXpoHooruuecKasi Tabuia, KomieKius «@opMel
COXPaHHOCTH UCKOIAaeMbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble 1 paKTUYeCcKre paboThI:

[Mpaktuyeckast pabora Nel. «/3ydyeHre UCKOTIaeMbIX OCTAaTKOB PACTEHHI U )KUBOTHBIX B
KOJIJIEKLIAAX» . DKCKYPCHUSI « IBOIOLIMSI OPraHAueCKOro Mupa Ha 3emse» (B eCTeCTBeHHO-HayUHbIN
WIA KpaeBeZlueCKUU My3eH).

Tema 3. OpraHusMsbl ¥ OKpysKarolllas cpefa.

OKOJIOTUS KakK HayKa. 3a/jaud 1 pa3ziesibl 5KOJ0TMr. MeTozbl 5KOJI0OThue CKUX UCC/IeJ0OBaHUM.
OKOJIOTMYeCKOe MUPOBO33peHre COBPEMEHHOI0 YeloBeKa.

Cpezbl 00MTaHUS] OPraHU3MOB: BO/[HAasl, HA3eMHO-BO3/yIIIHasl, TIOUBEHHAs!, BHYTPUOPTraHU3MeHHasl.
Oxkonoruueckue (akropel. Knaccubukariys 3K010ruueckux GakTopoB: abUOTHYECKHUE,
OMOTHUeCKWe U aHTPOTIOTeHHbIe. [leiicTBHe IKO/IOruyeCcKrx (PakTOpOB Ha OPraHH3MBbI.
AbuoTtrueckue GakTOpbI: CBET, TeMIlepaTypa, BIaxHocTb. dotoneproausm. [pucrnocobnenus
OpraHU3MOB K /IeliCTBUIO abroTHueckux akTopoB. brosiornyeckre puTMBI.

buotnyeckue dakTopbl. Buibl 6M0THUECKHX B3aUMO/IeMCTBUN: KOHKYPEHLIYsI, XUIIIHUYeCTBO,
cuM6u03 1 ero ¢opmbl. [TapasuTrsm, Koorepawusi, MyTyain3M, KOMMeHCalru3M (KBapTUPaHCTBO,
Hax/IeOHMUeCTBO). AMeHCan3M, HelTpainu3M. 3HaueHre OMOTHUYeCKUX B3aUMOZIeMCTBUM 1S
CyILleCTBOBAHMSI OPraHU3MOB B TIPUPO/IHBIX COO0IIeCTBax.

OKOJIOrMYeCcKre XapakKTepuCTUKKU Nomyissiui. OCHOBHbIe TTOKa3aTe/y MOMYJISLUU: YUC/IeHHOCTb,
IIJIOTHOCTh, POXK/aeMOCTb, CMEPTHOCTb, TIPUPOCT, MUrpaLus. JJMHaMUKa YMC/IeHHOCTH TOMY/ISALUN
Y eé peryiaLus.

JeMoHCTpaLuu:

Hoptpetb: A.T'ymbonbat, K. @.Pynbe, O.I'ekkerb.

Tabsuipl v cxembi:kapTa «I1pupogHbie 30HbBI 3eMH», «Cpebl 00MTaHKsT OPraHU3MOBY,

«DoTonepuoau3m», «Ilomymsium», «3aKOHOMePHOCTH POCTa YNC/IEHHOCTH TOMY/ISILIAN
uHOy30puu-TyhenbKn», «[TuieBble 1erm».



JlabopaTtopHbie 1 IpaKTUYeCcKre paboThI:

JlaboparopHasi pabota Ne3. «Mopdosorrnueckrie 0cCo6€HHOCTH pacTeHHiA U3 pa3HbIX MeCT
oOUTaHUs».

JlaboparopHasi pabota Ned. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEyCay.
[MTpakTrueckast pabota Ne2. «[ToAcCUET MIOTHOCTH MOMY/SLMI pa3HbIX BUOB PAaCTeHUI».

Tema 4. Coo0i11iecTBa ¥ 3KOJIOTUUECKHE CUCTEMBI.

Coob1iecTBo opraHu3MoB — 6uoteHo3. CTPYKTypbl OMOIieHO03a: BH/I0Basi, POCTPaHCTBEHHas,
Tpoduueckas (nuieBasi). Bugpi-qomuHaHThl. CBs3U B OHOLIEHO3e.

OKosioruueckre cucTeMbl (3kocucTeMsl). [ToHsiTHE 00 SKOcucTeMe U GHoOreoLieHo3e.
DyHKLMOHATbHBIE KOMITOHEHTBI 9KOCUCTEMBI: TIPOAYLIEHThI, KOHCYMEHTBI, pe/lyLieHTbl. KpyroBopot
BEIL[eCTB U IMOTOK YHEPruM B 3KocucTeMe. Tpoduueckue (UIeBbIe) YDOBHU 3KOCUCTEMBI.
[MuieBble 1eny ¥ ceT. OCHOBHBIE MTOKA3aTe/Tl KOCUCTEMBI: OMoMacca, TIPOAYKIHSL.
OKosioruuecKre MMpaMU/Ibl: POAYKLIMH, YACTEHHOCTH, Ouomacchl. CBOMCTBA SKOCUCTEM:
yCTOMYMBOCTb, CaMOpery/siliysi, pasButre. Cykiieccus..

[TpupoaHble 5KOCUCTEMbL. JKOCUCTEMbI 03Ep M peK. JKOCHUCTeMa XBOMHOTO WK
IIMPOKOJIMCTBEHHOTO Jleca. AHTPOIIOTeHHbIE KOCUCTeMbI. ATPOIKOCUCTEMBI. YPOO3KOCUCTEMBI.
Buonorrnyeckoe 1 X03s1iiCTBEHHOe 3HaYeHUe arpo3KOCUCTEM U YPOOIKOCHCTEM.

Bropa3sHoobpasue Kak GakTop ycToWurBOCTH 3KocucTeM. CoxpaHeHHe 610/I0rMUecKoro
pa3HooOpa3us Ha 3emiie.

Yuenue B. .BepHazickoro o 6uocdepe. I'paHulibl, cocTaB U CTPyKTypa 6uocdepsl. JKuBoe
BeIL[eCTBO U ero ¢pyHKIMU. OcobeHHOCTH 6roChepbl Kak r1106anbHON 3KOCHCTeMB. [JuHaMuuecKoe
paBHOBecHe 1 oOparHas CBsi3b B Orocdepe.

KpyroBopoTs! BeltjecTB ¥ OHoreoXxuMuuecKre LUK/l 371eMeHTOB (YI1epoza, a3oTa). 30HalbHOCTh
6rocdepsr. OCHOBHbIE OHOMBI CYIIIH.

YenoBeuecTBo B brocdepe 3emsu. AHTporioreHHble H3MeHeHHs B brocdepe. I'mobanbHbie
9KOJIOTHYeCKHe TIPO0/IeMBbI.

Cocy1iecTBoBaHHe TIPUPO/BI U YesioBeuecTBa. CoxpaHeHre 61opa3Ho00pa3ust Kak 0CHOBa
ycrorunBocTy 6rocgepsl. OCHOBa parjOHAIbHOTO YIPaB/ieHNst IPUPOAHBIMU PeCYyPCaMH U UX
UCII0/Tb30BaHKe. [loCTiKeHrs1 OMOOTHH 1 OXpaHa MPUPO/IBL.

JeMoHCTpaLuu:

[Moprpets:A. /Ix.Tencny, B. H.Cykaués, B. V.BepHazckuii.

Tabuuipl ¥ cxembl: «IIHiIeBbIe 11eMn», «BUOIeH03: COCTaB U CTPYKTypa», «IIpupoaHbie
coobuecTBa», «Llenu muraHus», «DKoI0rHUecKas nupamua», «buocdepa v yemoBek»,
«3JKOCHCTeMa IMPOKOJIMCTBEHHOTO Jieca», «DKOCHCTeMa XBOMHOTO jieca», «brolieHo3 BogoéMay,
«ArporieHo3», «IIpuMepHbIe aHTPOTIOT€HHbIE BO3/IeMCTBUS Ha MPUPOAY», « BaskHeHIIe HCTOUHUKH
3arpsi3HEeHUs BO3/lyXa U TPYHTOBBIX BO», «[TouBa — BayKHelIIasi cCoCTaB/sitolasi ouocgepsi»,
«®DaKTOopbI JIerpaJialiiK MouB», «I1apHUKOBBIN 3 heKT», «PaKTOpbl paZiMOAKTUBHOTO 3arpsi3HEHUST
ouocdepsl», «O0Iast cTpyKTypa brocdepsi», «PacnpocTpaHeHue XXu3HU B buochepe»,
«O30HOBBIM 3KpaH 6uocdepsi», «KpyroBopot yriepoza B 6uocdepe», «KpyroBopor a3ora B
npupoae».

O06opyoBaHKe: MO/Ie/Tb-aAIMTITMKAIUA « TUIIHMUHBIe OHOLIEHO3bI», Tepbapuii «PacTUTe/IbHbIe

coobi1riecTBa», KO/UIeKI[UM «buoLieH03», «BpeauTeny BaKHEHIIINX CeTbCKOX03sCTBEHHbBIX
Ky/IbTYD», TepOapyu U KOJUIEKI[MM PAaCTeHUM 1 )KUBOTHBIX, PUHA/JIeXAlIe K Pa3HbIM
9KOJIOTUYECKHUM TPYIINaM OfHOTro Bua, KpacHas kaura Poccuiickoii ®efeparyn, n3o0pakeHust
OXpaHsieMbIX BH/IOB PaCTeHUM U )KUBOTHbIX.[l1aHupyeMble pe3y/ibTaTbl 0CBOEHUS IPOrpaMMBbI T10
Ouosiorun Ha 6a30BOM ypoBHe cpeiHero obiriero o6pa3oBaHUs



Cormacio @I'OC COOQ, ycTaHaBIMBAOTCS TPeOOBaHUS K pe3y/ibTaTaM 0CBOeHUsT 00yUYarOI[UMUCS
TIPOTPaMM CpeiHero o011ero 06pa3oBaHus: TUUHOCTHBIM, METAITPeMETHBIM U IPeIMETHBIM.
JINUHOCTHBIE pe3y/bTaThl

B cTpyKType TMYHOCTHBIX pe3y/bTaTOB OCBOEHUs rpegmeTa «buonorus» BbljiesieHbl Ceyolue
COCTaBJISAIOL[HE: 0CO3HAHKE 00yUaroIMMHUCS POCCUNMCKON TPaXKIAHCKON UI€HTUUHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITe/TbHOCTU 1 CaMOOTIpe/ie/IeHUI0, HaTMuue MOTHBaLUU K
o0yueHHI0 OHOJIOTHY, 1ie/leHarpaB/IeHHOe Pa3BUTHe BHYTPEHHUX YOEXKIeHUH TMYHOCTA Ha OCHOBE
K/TFOUeBbIX LIEHHOCTel ¥ UCTOPUUECKUX TPaJULINKA pa3BUTHsI OMO/IOrMYeCKOro 3HaHUsl, TOTOBHOCTh
Y CI1I0COOHOCTH 00yUaroUXCsl PYKOBOJCTBOBATLCSI B CBOEH /1esiTe/IbHOCTH LIeHHOCTHO-
CMBIC/IOBBIMHU YCTaHOBKaMH, TIPUCYILIUMU CUCTeMe OHUOI0rndyeckoro 006pa3oBaHusi, Hauuure
9KO0JIOTMYECKOT0 TMPABOCO3HAHMsI, CIIOCOOHOCTHU CTaBUTh LI€/IM U CTPOUTH >KU3HEHHbIE T/TaHbI.
JIMUHOCTHBIE Pe3y/IbTaThl 0CBOEHUs TIpeaMeTa «broIorus» JOCTUTAIOTCS B € JUHCTBe YueOHOM 1
BOCTIUTATeTbHOM /1esiTe/IbHOCTH B COOTBETCTBUU C TPAJIUL[MOHHBIMU POCCUMCKUMU
COLIMOKY/IbTYPHBIMU, UCTOPUUECKUMHU U YXOBHO-HPaBCTBEHHBIMH L|EHHOCTSIMU, IPUHSATHIMU B
o011lecTBe MpaBUiaMi 1 HOPMaMH TOBe/IeHUs U CTIOCOOCTBYIOT MpoLieccaM CaMOTIO3HaHUS,
CaMOBOCITMTaHUsl M CAMOPa3BUTHS1, pa3BUTHS BHYTPEHHelN MO3ULMM JIMYHOCTH, IaTPUOTH3MA,
yBa)KeHHsI K 3aKOHY Y TIPaBOIOPSIJKY, YeJI0BEKY TPY/Za U CTaplIeMy MOKOJIeHHUIO, B3aUMHOTI'0
yBayKeHUsI, 6epe;KHOTO OTHOIIIEHUS K KY/IbTYDHOMY HacIe[ui0 U TPaJULIUsAM MHOTOHALIMOHATHLHOTO
Hapoja Poccuiickoit @efepaiiyu, MpUpo/e U OKpY»Karolliei cpe/ie.

JINuHOCTHBIE pe3y/bTaThl 0CBOeHUst yuebHOro TipeaiMeTa «brosorusi» Jo/mKHBI OTpaXkaThb
TOTOBHOCTh U CTTIOCOOHOCTH 00yUaroIuXCsi pyKOBOZCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEeHHEH
TO3ULIeN IMYHOCTH, CUCTEMOM I[IeHHOCTHBIX OPUEHTAIV, TIO3UTUBHBIX BHYTPEHHUX YOeXKIeHUMH,
COOTBETCTBYIOIIUX TPAJUL[MOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIleCTBa, paclMpeHue KU3HEHHOTO
OTIbITA U OTIbITA JleITeTbHOCTHU B TIPOLieCCe peasv3aliiid OCHOBHBIX HallpaB/ieHUI BOCIUTATEIbHON
J1esiTe/IbHOCTH, B TOM UHMCJIe B YaCTHU:

1)rpaXkjaHCKOro0 BOCIUTAHUS:

cOpMHUPOBAHHOCTH T'PA’KAAHCKON TTO3UL[M 00YUArOIIerocst KaK aKTUBHOTO ¥ OTBETCTBEHHOTO
YjieHa POCCHICKOTO 00111eCTBa;

0CO3HaHHWe CBOMX KOHCTUTYLIMOHHBIX TIPaB M 00s13aHHOCTEH, yBakKeHHe 3aKOHA U MPABOTOPSAKa;
TOTOBHOCTB K COBMECTHOM TBOPYECKOM /IesTe/TbHOCTU TIPH CO3/jaHUH YUeOHBIX MPOEKTOB, PEIIeHUH
yueOHBIX Y IM03HABaTe/IbHBIX 3a/]a4, BBIOTHEHUH OHUOIOTHYeCKHUX IKCIIePUMEHTOB;

CITIOCOOHOCTB OTIPe/ieNIATh COOCTBEHHYO TIO3ULIUIO TI0 OTHOLLIEHHUIO K SIBJIEHHSIM COBPEMEHHOM
JKU3HU U OOBSICHATD €é;

yMeHHe YUWThIBaThb B CBOUX JIeMCTBUSX He0OXOAUMOCTb KOHCTPYKTUBHOTO B3aUMO/IeMCTBYS Jitofiei
C Pa3HbIMHU YOEXIEHUSIMH, KY/IbTYPHBIMU LIEHHOCTSIMU M COLIMA/IbHBIM TOJIOXKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOLieCcCe COBMECTHOTO BBITIOJTHEHHS YueOHbIX, TT03HaBaTeTbHBIX
Y UCC/Ie[joBaTe/TbCKUX 3a/lad, YBa)KUTETbHOTO OTHOILIEHUS] K MHEHUIO OTITIOHEHTOB TP 00CyKeHnn
CTIOPHBIX BOIIPOCOB OMOIOTMYEeCKOT0 CO/iep KaHus;

TOTOBHOCTh K TYMaHUTApHOW 1 BOJIOHTEPCKOM JIeITe/TbHOCTH;

2)aTpUOTUYECKOTO BOCITUTAHMUS:

c(hOpMHPOBAHHOCTb POCCUHCKOM rpaXk/IaHCKON UeHTUYHOCTHU, TTaTPUOTH3Ma, YBa)KEHUSI K CBOeMY
Hapo/y, YyBCTBa OTBETCTBEHHOCTH mepe]; PouHOM, ropZloCTH 3a CBOM Kpaii, CBoto PojiuHy, cBOM
SI3bIK U KYJIBTYDY, MPOLLIIOe M HACTOs1l{ee MHOTOHAl[MOHAIbHOTO Haposaa Poccuy;

LEHHOCTHOE OTHOLLIeHUe K IPUPOAHOMY Hac/aeJuto U MaMSITHUKaM MPUPO/bI, JOCTIKeHusM Poccuun
B HayKe, UCKYCCTBe, CII0pTe, TEXHOJIOTUSIX, TPY/E;



CITOCOOHOCTH OL|eHMBATh BKJIaZl POCCUHACKUX YUEHBIX B CTAHOBJIEHUE U pa3BuTHe OMomorum,
TIOHMMaHWs 3HaueHus1 OMOIOTHH B TIO3HAHWH 3aKOHOB TTPUPO/IBI, B KM3HU UeI0BeKa U
COBPEMEHHOT0 0011[eCTBa;

uieiiHast yOeXXJEHHOCTh, TOTOBHOCTD K CJTY’KeHHIO U 3aijute OTeuecTBa, OTBETCTBEHHOCTD 3a €ro
cyap0y;

3)1yXOBHO-HPABCTBEHHOTO BOCIUTAHMS:

0CO3HaHHe AyXOBHBIX [[EHHOCTEeH POCCHICKOTO HapOAa;

copMHUPOBaHHOCTH HPAaBCTBEHHOTO CO3HAHMSI, STUUECKOTO TIOBE/IeHMST;

CITOCOOHOCTH OL|eHMBAaTh CUTYALUIO ¥ IPUHUMAaTh 0CO3HAHHBIE PellleH!s, OpPUEHTUPYSCh Ha
MOpaJIbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

0CO3HaHHWe JIMYHOTO BK/IaZla B TIOCTPOEHUE YCTOWUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOILIEHWE K CBOMM POJMTEJISIM, CO3/JaHHI0 CEMbU Ha OCHOBE OCO3HAaHHOTO
TIPUHSTHUS LIEHHOCTeH CeMEeMHOM )KU3HU B COOTBETCTBUU C TPAAULIMSIMU HapojoB Poccuy;
4)3CTeTHYeCKOro BOCIIUTAHUSI:

3CTeTUYeCKoe OTHOILIEHHe K MUDY, BK/II0Uast 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBa,
CIIOpTa, TPYy/ia, O0I{eCTBEHHbIX OTHOILIEHUH;

TIOHMMaHHe 5MOLIMOHA/IBHOTO BO3/IeMICTBUS KUBOM MPUPO/bI U €€ 1IeHHOCTY;

TOTOBHOCTb K CaMOBBIPa’KEHHIO B pa3HbIX BH/[aX UCKYCCTBA, CTPEMJ/IEHHE MTPOSIB/ISTh KauecTBa
TBOpUECKOW TMYHOCTH;

5)¢u3nyeckoro BocnuTaHusi, GopMUPOBaHUS KY/IbTYPhI 3710POBbsI M SMOLIMOHAIBLHOTO
Gnaromonyuus:

TIOHMMaHMe U peajn3alys 3[0poBoro 1 6e3ornacHoro obpasa >Ku3HH (370poBOe MUTaHKe,
cobmofieHre TUTMeHNUeCKHUX MPaBU/ M HOPM, COa/laHCMPOBaHHBIA PeXXUM 3aHATHH U OTJbIXA,
peryssipHast ¢pu3nuecKasi akTUBHOCTB), 6epe)KHOTO, OTBeTCTBEHHOTO I KOMITETEHTHOTO OTHOILIEHHUST
K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYeCKOMY 37J0POBbIO;

TIOHMMaHWe [[eHHOCTH MTPaBW/I MHAVUBUYA/ILHOTO 1 KOJUIEKTUBHOTO 6€3011acHOTo TIOBe/IeHUs B
CUTYaLUsIX, YTPOXKAIOIINX 3[J0POBBIO U KU3HH JTFOJIEH;

0CO3HaHUe TIOC/Ie[ICTBUI 1 HeTIPUSTHS BPeIHBIX MPUBbIUEK (YIIOTpeOIeH s aIkorosisi, HAPKOTHKOB,
KypeHUs);

6)TPy0BOTO BOCITUTAHHUS:

TOTOBHOCTH K TPYZY, OCO3HaHUe LIEHHOCTH MacTepCTBa, TPYAoIIo0ue;

TOTOBHOCTB K aKTUBHOM [JIeSITe/IbHOCTH TeXHOJIOTHUECKOM 1 COIMAaIbHOW HaIlpaBIeHHOCTH,
CIOCOOHOCTH MHUIMUPOBATh, TJIAHUPOBATh M CAMOCTOSITE/TbHO BBITIOTHATE TaKylO AeATe/TbHOCTD;
WHTEepeC K pa3/InyHbIM cepaM npodeCcCHOHATBHOM AeATeTbHOCTH, YMEeHHe COBEpIIaTh
0CO3HaHHBIN BLIOOP OyayIel mpodeccru U peasu30BLIBaTh COOCTBEHHbIE )KU3HEHHBIE TUIaHbI;
TOTOBHOCTB M CTIOCOOHOCTH K 00pa30BaHMIO0 ¥ caM000OPa30BaHMUIO Ha MPOTSIKEHUH BCEH YKU3HU;
7)3KOIOTUUECKOTO BOCITUTAHUSI:

5KO0JIOTMYECKH 1jesiecooOpa3Hoe OTHOLLEHKeE K IPUPO/ie KaK NCTOYHMKY XKU3HU Ha 3eMiie, OCHOBe eé
CyIL{eCTBOBAHUS;

TIOBBIIIIEHUE YPOBHS 5KOJIOTMYeCKOM KY/IBTYPbI: TpUoOpeTeHre OMbITa I/IaHUPOBAHKS MIOCTYTIKOB U
OL|eHKH X BO3MOXKHBIX [TOCJIE/ICTBUH /ISl OKpY>Kalolllelt Cpefibl;

0CO3HaHHe I17100a7bHOT0 XapaKTepa 5K0/0rnyecKux rpobsiem U myTell UX pelleHus;

CIOCOOHOCTH UCIO/Ib30BaTh MprobpeTaeMble NpY U3yueHUH OMOIOTHUH 3HaHUS U YMeHUs TPy
perieHNH TIpo6sieM, CBSI3aHHBIX C pallOHATbHBIM IPUPOAOII0/Ib30BaHIeM (CoO/0jeHre TTPaBUi
TIOBe/leHUsI B TIPUPO/ie, HarlpaB/IeHHBIX HAa COXpaHeHHe PAaBHOBECHS B 9KOCHCTEMax, OXpaHy BH/IOB,
9KoCHUCTeM, bruocdepsi);



aKTUBHOEe HeNpusATHe [IeMCTBUM, IPUHOCAIMX BpeJ, OKpY>Katroll|el TIPUPOAHOU cpefie, yMeHue
TIPOTrHO3UPOBATh HEOIAaroNnpUsATHBIE SKOJIOTHUeCKHe TIOCIeACTBUS MTPeAIPUHUMAeMbIX AeHCTBUN U
npeZloTBpallaTh UX;

Ha/Muye pa3BUTOIO 3KOJIOTMYECKOTO MBILLIEHHUs], 5KOJIOTMUeCKOU KYJ/IBTYPBI, OIbITa [esiTeIbHOCTH
5KOJIOTMUeCKOM HarlpaB/IeHHOCTH, YMEeHHs PYKOBOZ,CTBOBATbCSl UMM B [103HaBaTe/IbHOM,
KOMMYHUKATUBHOM Y COL[Ma/IbHOW MPaKTHKe, TOTOBHOCTH K YYaCTHIO B ITPaKTUUeCKOM
JesiITeJIbHOCTH 9KO0JIOTHYeCKOW HalpaB/eHHOCTH;

8)L1leHHOCTH HayYHOT'0 [O3HAHUS:

c(OpMHUPOBaHHOCTb MUPOBO33peHMs], COOTBETCTBYIOI|er0 COBPEMEHHOMY YPOBHIO pa3BUTHSI HayKH
1 00111eCTBEHHOM TIPAaKTUKH, OCHOBAHHOTO Ha /IMajiore Ky/bTyp, CIOCOOCTBYOIETO 0CO3HAHUIO
CBOEro MecTa B MOJIMKY/IbTYPHOM MHDE;

COBepILLIeHCTBOBAHME SI3bIKOBOM M UMTATe/IbCKON KY/IBTYPbI KaK CPe/ICTBa B3aUMO/IeNCTBHUSI MEXY
JIFOIBMU Y TIO3HAHUST MUPa;

TIOHMMaHHe crieiupUKY 6HO0I0rUY Kak HayKH, 0CO3HaHUsl eé poy B pOpMUPOBaHUN
paL{MOHa/IbLHOT0 HAayYHOT'0 MBIIIJIEHHS], CO3/JaHHU 1Ie/IOCTHOTO NpeJcTaBieHust 00 OKpysKatollem
MHpe Kak O eJUHCTBe IPUPO/ibl, UesioBeKa 1 0011{eCTBa, B T03HAaHUH NIPUPOJHBIX 3aKOHOMEPHOCTeH
U pellieHrH 1pobeM coxpaHeHus! IPUPOIHOTO PAaBHOBECHS;

y0eXAEHHOCTb B 3HAYMMOCTH OMOIOTHU /11 COBPEMEHHOM LIMBU/IM3aLUK: 0becrieyeHrsi HOBOTO
YPOBHS$I pa3BUTHsI MeJULIMHBI, CO3[jaHHe MePCIeKTHBHBIX OMOTeXHOIOT Ui, CIIOCOOHBIX pellaTh
pecypcHbIe Ipo6sieMbl Pa3BUTHSI UesIOBeUeCTBa, MOUCKA My Tel BbIX0/a U3 I7100ambHBIX
9KO0JIOTMYeCKUX 1pobieM 1 obecrieueHus iepexo/ia K yCTOHUMBOMY Pa3BUTHIO, PaljMOHAIbHOMY
VICTI0/Ib30BaHUIO NPUPO/HBIX PeCypcoB U () OPMUPOBAaHUIO HOBBIX CTaHZAPTOB >KH3HU;
3aMHTepeCOBAaHHOCTD B TIO/TyueHWH OMOIOrMueCcKrX 3HAHWH B L{e/IsIX TIOBBIIIeHusT 0011l Ky/IbTypbl,
eCTeCTBeHHO-HayYHOM TPaMOTHOCTH, KaK COCTaBHOM UaCTU (PyHKI[MOHA/IbHOW PAMOTHOCTH
oOyuaroruxcs, hopMUpyeMoii TIpy U3yueHUH OHOJIOTHH;

TIOHMMaHMe CYIIHOCTH MEeTO/|0B TI03HaHMUsI, UCIIO/Tb3yeMbIX B €CTeCTBEHHBIX HayKax, CTIOCOOHOCTH
MICTIO/TH30BaTh TI0/TyyaeMble 3HAHUS [/ aHan3a U 00bSICHeHNs sIB/IEHNH OKPY’KaroIl[ero Mupa u
TIPOMCXO/AIINX B HEM U3MeHeHHH, yMeHHe /iefiaTb 000CHOBaHHbIe 3aK/TFOUeHHsI HA OCHOBE HayUHbBIX
(hakTOB M UMEIOLIMXCS JAaHHBIX C Lie/Ib0 M0JTyUeH s [J0CTOBEPHBIX BBIBOZOB;

CIMOCOOHOCTH CAMOCTOSITE/TBHO UCIIOIb30BaTh OMOIOTHUeCKIe 3HAHUS /ISl pellieHust pobieM B
peasibHbIX KU3HEHHBIX CUTYyaLUsiX;

OCO3HaHHe L|eHHOCTH Hay4YHO! J1eTe/IbHOCTH, TOTOBHOCTh OCYILIeCTB/ISITh [IPOEKTHYIO U
VICC/Ie[I0BaTeNbCKYI0 [1esiTeIbHOCTh MHAWBU/Iya/IbHO U B IPYMIIIE;

TOTOBHOCTB M CTIOCOOHOCTD K HeIllpephIBHOMY 00pa30BaHMIO M CaMO00OpPa30BaHMIO, K AKTUBHOMY
TIO/TyYeHUI0 HOBBIX 3HaHWI TI0 OMOIOTHH B COOTBETCTBUM C )KU3HEHHBIMH MTOTPEOHOCTSIMH.
MeTtarnpeZiMeTHbIe pe3y/bTaThl

MeTtarnpeZiMeTHbIe pe3y/bTaThl 0CBOeHHUs1 yuebHOro nipeziMeTa «brosiorusi» BK/IHOUaroT: 3HaUMMble
AJ1s1 pOpMHUPOBaHUs MUPOBO33peHus 00yYaroInxcsl MeXX/AUCLIMIUIMHAPHbIe (MeXIIpeMeTHbIE)
ob11jeHayHble TIOHSATHS, OTPaKaIoLHe 11eJI0CTHOCTb HAyYHOM KapTHUHbI MUpa U CrieLiupUKy
MEeTO/|0B [T03HaHMs1, UCII0/Ib3yeMbIX B eCTeCTBEHHbIX HayKax (BeLlecTBO, SHepIus, siBleHue,
NpoLiecc, CUcTeMa, HayuHbll (akT, IPUHLIUI, TUI0Te3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpUs,
uccre/joBaHye, HabmozieHe, u3MepeHNe, SKCTIIepUMeHT U IPYTUX), YHUBepcaibHble yueOHble
JelicTBus (T03HaBaTeIbHbIe, KOMMYHHKATHBHbIE, PETY/ISATUBHbIE), 0OecreynBaroye
(hopmupoBaHue GyHKIMOHATBHOM IPaMOTHOCTH U COLIMATbHOM KOMITETEHI[UH 00yUaroInuxcs,
CIIOCOOHOCTH 00yUarOLMXCS UCTI0/TH30BaTh OCBOEHHbBIE MEX/JUCLIUTTHHADHEIE,



MHUPOBO33peHUYeCKHe 3HaHUSI U YHUBEPCa/IbHbIe YueOHbIe IeHCTBYS B TT03HABATE/ILHOU U
COLMa/IbHOU IIPAaKTHKe.

MeTanpeZiMeTHbIE Pe3y/IbTaThl 0CBOEHUs TIPOTPAMMBbI CpeiHero o011ero oOpa3oBaHust OHKHbI
OTpa’karTh:

Or/afieHre YHUBEpPCaTbHBIMU yUeOHBIMU TI03HABATeTbHBIMU JIeMCTBUSMU:

1)6a3oBbie IorUUeCcKUe JAeHCTBUS:

CaMOCTOSITe/TbHO (hOPMY/TUPOBATh U aKTyaIM3UPOBATh MPO0/IEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
WCI0J/1b30BaTh MPH 0CBOEHWH 3HAHUM MPUEMBI JIOTUYECKOTO MbILIeHUs (aHa/ir3a, CUHTe3a,
CpaBHeHMs], KacCUhUKaI|u, 0000I1eHNs ), PaCKPbIBaTh CMBIC/T OMOIOTMYeCKUX TTOHATHH
(BBIZIE/ISATH UX XapaKTepHble MPU3HAKH, YCTaHABIUBATh CBSI3U C APYTMMU MOHITUSIMU);
onpeensTh LieJId [esiTe/TbHOCTH, 3aJaBasi lapaMeTpbl U KPUTEPUU UX [JOCTHKeHUs], COOTHOCUTh
pe3y/ibTaThl [iesiTe/TbHOCTU C MOCTaB/IeHHbIMU Le/ISIMU;

HCTIO/Th30BaTh OMOIOrUUeCKue MOHSATHS /1J1s1 00bsicCHeHUsT (DaKTOB U SIB/IEHUH >KUBOM TIPUPOJIb;
CTPOMTH JIOTUYECKHE pacCyKJeHUs (MHAYKTHUBHBIE, 1eIlyKTUBHbIE, TT0 aHa/I0THH), BbISIB/SATD
3aKOHOMEPHOCTH M MPOTHBOPEYMs B paCCMaTpUBaEMbIX SIBI€HHUSIX, (POPMY/IMPOBaTh BbIBOABI U
3aKJ/IIOYeHMUS;

MIPUMEHSATb CXeMHO-MO/Ie/TbHbIe CpPeJiCTBA [i/1s1 Pe/ICTaB/IeHUs CyLlleCTBEHHbIX CBS3€M U
OTHOIIIeHHH B U3y4aeMbIX OMOIOrUUecKuX 00beKTax, a Takyke MPOTUBOPEUH pa3HOro poja,
BbISIBJIEHHBIX B Pa3/IMUHBIX MHPOPMALIMOHHBIX UCTOUHHKAX;

pa3pabarkiBaTh IJIaH pellieHus po6IeMbl ¢ YUETOM aHa/T3a UMEIOIIUXCS MaTepUaTbHBIX U
HeMaTepHua/bHbIX PeCYPCOB;

BHOCUTb KODPEKTHBHI B /leATe/IbHOCTh, OLIeHHBaTh COOTBETCTBHE Pe3y/IbTaToB 1ieJisiM, OLleHUBaTh
PUCKU MOC/Ie/ICTBUN JeSITe/IbHOCTY;

KOOPZAMHHPOBAThb U BBITIOJHATH PAa0OTY B YC/IOBUSIX PeaibHOTO, BUPTYa/bHOTO U
KOMOWHHPOBAHHOTO B3aUMO/IeMCTBHS;

Pa3BUBATh KPeaTMBHOE MBIIIIJIEHHE TIPU PeIIeHUH KU3HEeHHBIX TIPo0IeM.

2)0a30BbIe HUCC/Ie0BaTeIbCKUE JIeHCTBUS:

B/IaJIeTh HaBbIKaMH YueOHO-UCC/Ie[OBATe/IbCKOM U TTPOEKTHOM /IeATeTbHOCTH, HABBIKAMU
pasperieHusi mpoobsem, CrioCOOHOCThIO ¥ TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TIOMCKY METO/IOB
pelleHUs MPaKTUUeCKUX 3aJjau, TPUMEeHEeHUI0 Pa3/IMUHbIX METOJ 0B MO3HAHUS;

WCI0J1b30BaTh pa3/inuHble BUbI esiTe/TbHOCTH MO MOTyYeHU0 HOBOTO 3HaHUS, ero
WHTEepIpeTaLyy, Mpeodpa30BaHUIO U PUMEHEHUIO B YUeOHBIX CUTYALUsAX, B TOM UHC/IE TIPH
CO3/laHWU YueOHBIX U COLMATbHBIX MPOEKTOB;

(hopmMHupOBaTh Hay4YHbIM TUIT MbILIEHUS], B/Ia[|eTh HAyYHOU TePMUHOJIOTHEN, KITFOUeBbIMU
TIOHSITUSIMUA U METO/laMU;

CTaBUTH U (POPMYTMPOBaTH COOCTBEHHBIE 3a/lauMl B 00pa30oBaTe/lbHOU JesiTe/IbHOCTH U )KU3HEeHHBIX
CUTYaLUsIX;

BBISIB/ISITH IPUUMHHO-C/IE/ICTBEHHbIE CBSI3U U aKTya/lM3UpOBAaTh 3a/jauy, BbIIBUTaTh TUTIOTE3Y eé
pellieHus, HAaXOAUTb apryMeHTHhI /1/1s1 J0Ka3aTenbCTBa CBOMX yTBEP)K/IeHWH, 3a/laBaTh NapaMeTphl U
KpPUTEPUH pelleHus;

aHa/JM3UPOBaTh MOJyUeHHbIe B X0/l PelleHus 3ajauil pe3y/ibTaThbl, KpUTUUeCKU OL|eHUBAaTh UX
JI0CTOBEPHOCTh, MPOTHO3MPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSIX;

JIaBaTh OL|eHKY HOBBIM CHUTYalLUsIM, OLIeHUBATh MPUOOPeTEHHBIN OTIbIT;

OCYILIeCTBJIATH Lie/ieHarpaB/eHHbIN TTOUCK TlepeHoca CPeCTB U Coco00B JeMCTBUS B
npocdeCcCUOHaNbHYIO Cpefy;

yMeTb TIepeHOCUTh 3HAHHSI B TI03HABaTe/IbHYIO U MPAKTUUYECKYH0 00/1aCTH KU3He[esTe/TbHOCTH;



yMeTb MHTETPUPOBATh 3HAHUS U3 Pa3HbIX NIPeIMETHBIX 00/1acTel;

BBI/[BUTATh HOBBIE U/IEH, TIPe/|jIaraTh OPUTrHHAIBHBIE TIOXO0/Ibl ¥ PEIlleHUs], CTAaBUTb TTPOOIeMbI U
3a/iauu, OTMYyCKaOL[He aJbTePHATHBHbBIE PelleHusl.

3) pabota ¢ uHpopMariueii:

OPUEHTHPOBATHCS B PA3/IMYHBIX MCTOUHMKAX MH(POPMAIUH (TeKcTe yaeOHOTo oco0us, HayqHO-
TIOTY/IIPHOM JIUTepaTtype, OMOIOTrHUeCKUX C/I0BapsiX M CIIPABOYHUKAX, KOMITLIOTEPHBIX Oa3ax
JIAHHBIX, B VIHTepHeTe), aHa/IM3MPOBATh MH(POPMALIUIO PAa3/IMUHBIX BU/IOB U (DOPM TpeCTaB/IeHus],
KPUTHUECKH OLIeHUBATh €€ [0CTOBEPHOCThb ¥ HEIIPOTUBOPEUNBOCTh;

(hopMyTMpOBaTh 3arpoChl ¥ MPUMEHSTh pa3/InUYHbIe METO/IBI TIPH TMOMCKEe U 0TOOpe OHOIoruueCKoM
uH(opMaLK, HeoOXOAUMOH [/l BBITIOTHEHHST yueOHbBIX 3a/1au;

nprobpeTaTh OMBIT UCIO/IH30BaHUS HH(OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpIIIEHCTBOBATh KY/ILTYPY aKTUBHOTO UCIO/Tb30BAHUS PA3/IMUHBIX TTOMCKOBBIX CHCTEM;
CaMOCTOSTE/TLHO BBIOMPATh ONTUMA/IbHYO (hOPMY Tpe/CTaB/IeHHs O1oioruyeckol HHGopMaLum
(cxeMbl, TpadUKH, AUArpaMMbl, TaO/IULbI, PUCYHKH U APYTOe);

WCTI0/Ib30BaTh HayUHbBIN sI3bIK B KaueCTBe Cpe/iCTBa Ipu pabore ¢ 6Gronornyeckoit nHbopmaryeit:
TIPUMEHSITh XMMUYecKue, (hu3rdyeckre U MaTeMaTHueCKre 3HaKU U CUMBOJIbI, (POPMYIIbI,
abbpeBuaTypy, HOMEHKJ/IaTypy, UCTIOIb30BaTh U MPeo0pa30BbIBaTh 3HAKOBO-CUMBOJINYECKHe
Cpe/iCTBa Har/IsITHOCTH;

B/IaJleTh HaBbIKAMH pacTio3HaBaHUs U 3allUThl HHGOPMaLH, WH(HOPMALIMOHHOM 6e301acHOCTH
JTMYHOCTH.

OesafieHre YHUBepPCaIbHBIMA KOMMYHUKAaTUBHBIMU €ACTBUSIMU:

1)o01ienue:

OCYILeCTB/IATH KOMMYHHKALIUM BO BCeX Cdepax KU3HHU, aKTUBHO YYaCTBOBATh B IUAJIOTe WK
JUCKYCCHH TIO CyITIeCTBY 00Cy>KiaeMoii TeMbl (yMeHHe 3a/laBaThb BOTPOCHI, BLICKA3bIBaTh CYK/IE€HUS
OTHOCHTEJ/IHO BBITIO/THEHHUSI TIPe/ljlaraeMOU 3a/jaud, yUUThIBAaTh UHTEPEChl M COTVIACOBAaHHOCTh
TIO3ULIUH IPYTUX YUaCTHUKOB [[UA/IOTa WUIH TUCKYCCHH);

pacro3HaBaTh HeBepOasbHBIe CPeCTBA O0IIeHNs], TOHUMATh 3HaueHNe COLMATbHBIX 3HAKOB,
TIPEZNOCHIIOK BOSHUKHOBEHUSI KOHQJTMKTHBIX CUTYallUH, YMeTb CMSr4aTh KOHQJIUKTHI U BECTH
TIeperoBopkI;

B/IaZIeTh pa3/IMUHBIMU Criocobamu 001eHsT ¥ B3aUMO/IeHCTBYS, TIOHUMAaTh HaMepeHHsI PYTUX
JIIOZIeH, TIPOSIBJISITh YBaXKUTE/TbHOE OTHOLIIeHHe K CO0eCeIHUKY U B KOPPEKTHOU (opme
(hopMyMpOBaTh CBOU BO3Pa’keHNsl;

Pa3BEPHYTO U JIOTUUHO M3/1araTh CBOIO TOUKY 3DEHUSI C UCTIOb30BaHHEM S13bIKOBLIX CPE/ICTB.
2)coBMeCTHast AeATebHOCTb:

TIOHHUMaThb W UCII0/Ib30BaTh MPEUMYII[eCTBAa KOMaHAHOW ¥ UHIUBUAYa/IbHOW PaOOThI TIPH PeIlleHUH
Guonornyeckoii mpobeMel, 000CHOBBIBAaTH HEOOXOAUMOCTE TPUMEHEHUSI TPYIITIOBBIX (hopm
B3aUMO/IEMCTBUS TIPU pellieHny yueOHOM 3a/aun;

BbIOMpAaTh TeMaTHUKy ¥ MeTO/jbl COBMECTHBIX ZIelCTBHUI C yUETOM OBIIMX UHTEPeCOB U
BO3MO)KHOCTel KaXK/]0r0 ujieHa KOJJIeKTHUBa;

TIPUHUMATh 11eJT! COBMECTHOMU JiesiTe/TbHOCTH, OPTaHU30BbIBaTh U KOOPAWHUPOBATH /1eHCTBUS TI0 eé
JOCTV)KEHUIO: COCTaBJIATH T/IaH JIeHMCTBUM, pacripe/ie/isiTh POJIM C YUETOM MHEHUM yU4aCTHUKOB,
00CyXIaTh pe3y/IbTaTbl COBMECTHOM pabOoThI;

OLIeHMBATh KaueCTBO CBOETO BKJIaZla M Ka)KJOr0 YYaCTHUKA KOMaH/IbI B OOIIHIA pe3ysibTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

TIpe/i/laraTh HOBBIE TIPOEKTHI, OLIEHUBATh U/IeU C TTO3ULIUK HOBHU3HBI, ODUTHHAIbHOCTH,
MpPaKTUYeCKON 3HAaUNMOCTH;



OCYIL{eCTB/IATh [IO3UTUBHOE CTpaTeruueckKoe MoBefleHre B Pa3IUUHbIX CUTYaLUsIX, IPOSIB/ISATh
TBOPYECTBO U BOOOpa>keHUe, ObITh MHULIMATUBHBIM.

OBnafieHre yHUBepCalIbHBIMU Pery/ITUBHBIMU [1eCTBUSIMU:

1)camoopranu3sanys:

WCII0/Th30BaTh OMO/IOrMYecKye 3HaHUs [J1s BBISIB/IEHUSI TIPO0/IeM U UX pelleHus B KU3HEeHHBIX U
yueOHBIX CUTYalHsIX;

BBIOMpATh Ha OCHOBe OMOIOTHUeCKUX 3HAHWH LieIeBble M CMBIC/IOBbIE YCTAaHOBKHU B CBOWX
JeMCTBUSIX Y TIOCTYIKaX 10 OTHOLLUEHUIO K YKUBOW IIPUPOJie, CBOEMY 3/10POBbIO U 3[J0POBbIO
OKPY>KalolL1X;

CaMOCTOSITe/IbHO OCYILIeCTB/ISATh TI03HaBaTeIbHYIO esTebHOCTb, BBISB/ISTH PO0/eMbl, CTaBUTh U
(opMyMpoBaTh COOCTBEHHBIE 3a/jaui B 00pa30BaTe/IbHOM /1eSITe/TbHOCTH M )KU3HEHHBIX CUTYaLUsX;
CaMOCTOSITe/IbHO COCTaBJIATh TUIaH pellieHust Mpo0sieMbl C YUETOM UMEIOIIUXCS PeCypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH 1 Tpe/INoUTeH!H;

[laBaThb OL|eHKY HOBBIM CUTYaLUsIM;

pacIIvpsATh paMKU yueOHOro rpe/iMeTa Ha OCHOBE JIMYHBIX I1PeATIOUTeHHH;

JleslaTh 0CO3HaHHBIM BbIOOD, apryMeHTHPOBATh ero, OpaTh OTBETCTBEHHOCTD 3a pellleHUe;
OL|eHMBaTh [IPUOOPETEHHBIH OIIBIT;

crioco6cTBoBaTh POPMUPOBAHUIO U TIPOSIBIEHUIO IIIMPOKOM SPYAUIIMY B pa3HbIX 00/1acTsIX 3HAHUMH,
TIOCTOSTHHO TIOBBIIIATh CBOM 0Opa30BaTesibHbIN U Ky/IbTYPHBIN YPOBEHbD.

2)CaMOKOHTPO/Ib:

[laBaTh OL|eHKY HOBBIM CHUTYaL|UsIM, BHOCUTb KOPPEKTUBBI B [1eSITeJIbHOCTh, OLleHHBaTb COOTBETCTBHE
pe3yJIbTaToB Liesisiv;

B/1aJleTb HaBbIKaMH I103HaBaTeIbHOM peduieKCMU KaK 0CO3HaHUs COBeplIaeMbIX 1eHCTBUNA U
MBIC/TUTE/bHBIX MPOLIeCCOB, UX Pe3y/IbTaTOB U OCHOBaHUM, MCIO/Ib30BaTh NPUEMBI pedieKcuu /s
OLIeHKU CHUTYali1, BbIOOpa BEPHOTO pelleHusT;

YMeTb OL|eHUBATh PUCKU U CBOEBPEMEHHO NPUHHUMATh PeLLeHUs TI0 UX CHIKEHUIO;

TIPUHMMAaTh MOTUBBI U apTyMeHThI IPYTUX IIPYU aHa/iu3e pe3yJbTaToB esATebHOCTH;

3)npuHsithe cebsi U IpyTUX:

NIPUHUMATH CeOst, TTOHMMasi CBOU HeZIOCTAaTKU U JIOCTOWHCTBA;

TIPUHUMAaTh MOTUBBI U apTyMeHThI IDYTUX IIPU aHaiu3e pe3yJbTaToB JesATebHOCTH;

TIpU3HaBaTh CBOE MPABO U MPABO /IPYTHX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MHP C TIO3WLMU APYTOTO UesioBeKa.

[TpenMeTHBIE pe3y/bTaThl 0CBOEHUS MTPOrpaMMmebI 1o 6uosioruu B 10-11 kmaccax

[TpenmeTHbIe pe3ysbTaThl 0cBoeHUs porpamMmmbl COO 1o 6uosioruu Ha 6a30BOM YpOBHE BK/THOYAIOT
crieruyeckue st yueOHOro ripeaMeTa «BHOOTvs» HayuHble 3HaHUSI, YMEHHUS ¥ CTI0COObI
JlelCTBU 110 0CBOEHUIO, MHTEPIIpeTaLy U Ipeobpa30BaHuUI0 3HAHUM, BU/IbI [1eSITe/TbHOCTH T10
TIO/TyYeHHIO0 HOBOTO 3HaHUsI U TIPUMeHeHUI0 3HaHUM B Pa3/IMYHbIX YUeOHBIX CUTYalUsiX, a TaKkKe B
peasibHBIX )KU3HEHHbIX CUTYalUsIX, CBsI3aHHBIX C Orosorveil. B nporpamme rnpegmeTHble
pe3y/bTaThl IIpe/iCTaB/IeHbI M0 ToZlaM 00yueHusl.

[TpesmMeTHBIe pe3ysbTaThl 0CBOeHUS yuebHoro rpeameTa «buonorus»e 10 kaacce0mKHbI
OTpa’kath:

copMHpPOBaHHOCTH 3HAHUM O MecTe U POJM OMOIOTUY B CHCTeMe HayuHOTO 3HaHUSI eCTeCTBEHHBIX
HayK, B (hOpMHDPOBaHNY COBPEMEHHOM eCTeCTBeHHO-HayYHOW KapTUHbI MUpa U HaAyYHOTr0
MHMPOBO33peHUs], 0 BK/1a/le POCCUIMCKUX 1 3apyDe)KHBIX yUéHbIX-0MOIOrOB B pa3BUTHE OMOIOTUH,
(yHKLIMOHA/IbHOM IPAaMOTHOCTH YeJIOBeKa /1JIs pellieHus] )KU3HeHHbIX 3a/iay;



yMeHHe pacKpbIBaTh COZiepyKaHre OMOIOTHYeCKUX TEPMUHOB U TIOHSTHU: KU3Hb, K/I€TKa, OPTaHU3M,
MeTabosi3M (0OMeH BellleCTB U TIpeBpallleHre SHePrur), TOMeoCTa3s (CaMoperysisifysi), ypOBHeBast
OpraHu3aLys KUBbIX CUCTeM, CAMOBOCIIPOM3Be/ieHre (PernpoAyKLsi), Hac/1eCTBeHHOCTh,
M3MEHUUBOCTb, POCT 1 Pa3BUTHE;

yMeHHe u3/1araTb 61osiorudeckrie Teopun (KJieTouHast, XpOMOCOMHasi, MyTal[lOHHas, LleHTpasTbHast
JlorMa MOJIeKY/ISIpHOM 6uonorun), 3akonbl (I"Menzens, T.Mopraxa, H. 11.BaBuioBa) u yuenwus (o
LIeHTpax MHOT000pa3ust ¥ TMPOUCXOXK/IeHUsI KY/IbTypHbIX pactenuii H. V1.BaBusoBa), onpeesnsiTh
T'PaHUL[bl UX IPUMEHUMOCTH K KUBBIM CHCTEMaMm;

yMeHWe BJ/IaZIeTh MeTO/JaM1 HayYHOTO TI03HaHMs B OMO/IOrun: HaOJTIo/ieHre U OTTMCaHKe KUBbBIX
CHUCTeM, MPOLIECCOB U SIB/IEHUH, OpPraHU3alys U TIPOBeZieHre OMOJIOrMUYeCcKOro KCIIepUMeHTa,
BBI/IBVDKEHHE THUTIOTe3bl, BBISIB/IEHHE 3aBUCHMOCTH MEXXIY UCCIeyeMbIMU BeJINUMHAMU,
00bsiCHEeHUe TIOyUYeHHBIX pe3y/bTaToB, UCTI0/Ib30BaHHBIX HAyUHbBIX MMOHATHMN, TEOPUM 1 3aKOHOB,
yMeHHUe JieflaTh BbIBO/Ibl HA OCHOBAaHUHU TIOJTYYeHHBIX pe3y/IbTaToB;

yMeHUe BbIZIeJISITh CyLleCTBEHHbIe TIPU3HAKY BUPYCOB, K/IETOK MPOKAPHOT U 3YKapHoT,
OZJHOK/IETOYHBIX ¥ MHOTOKJ/IETOUHBIX OPraHU3MOB, 0COO@HHOCTH TpoLjeccoB: 0OMeHa BelllecTB U
TipeBpall{eHNs] SHePTUU B KileTKe, POTOCHHTe3a, TIaCTUUeCKOro U SHepreTuuecKoro ooOMeHa,
XeMOCHHTe3a, MUT03a, Mei103a, OTI0IOTBOPEHMUS], pa3MHOXKEHU S, UHAUBUYalIbHOTO Pa3BUTHS
opraHusMa (OHTOreHe3);

yMeHHe NMPUMEeHSITh To/TyueHHbIe 3HaHUs /151 00bsiCHeHUsI OMOJIOTHYe CKUX MPOLIeCCOB U SIBIEHUM,
JUIsI TIPUHSITHS TIPAKTUYeCKUX PellleHrH B MOBCeJHEBHOM »KHU3HU C Lie/Tbio 0becrieueHust
6e30MacHOCTH CBOETO 37I0POBBSI U 3/J0POBbsI OKPY KaIOIIUX JIFO/eH, COO/II0IeHUsT HOPM TPAMOTHOTO
TIOBe/IeHHsT B OKPY)KaroILel MPUPOJHON cpejie, TOHUMaHHe Heo0X0AUMOCTH UCTTO/Ib30BaHUS
JOCTW>KeHUH COBpeMeHHOM O0Hooruy U OMOTeXHOIOTWH /ISl paljiOHaIbHOTO
TIPUPO/I0TI0/Ib30BAHMUSI;

yMeHHe pelliaTh 1eMeHTapHble reHeTHYeCKHe 3a/laui Ha MOHO- U IMTUOPUIHOE CKPell[UBaHuUE,
CIIeTJIeHHOe Hac/leIoBaHWe, COCTABJIATh CXeMbl MOHOTUOPHIHOTO CKPeI[UBaHUS 15 TIPe/ICKa3aHus
Hac/le/l0BaHUs IPHU3HAKOB y OPraHW3MOB;

yMeHMe BBITIOHATH 1a00paTopHbIe U TIpaKTUUYeCcKre paboThl, cCOOMI0AaTh TipaBu/Ia rpu pabore ¢
yueOHbIM 1 Tab0paTOPHBIM 000pyIOBaHHUEM;

yMeHHe KPUTHUEeCKH OLIeHUBATh ¥ MHTEPIPeTUPOBaTh MH(MOPMALMIO OMO/IOrMUYeCcKOro Co/lep KaHHus,
BKJTFOUAIOLIYIO TICeB/JOHayUYHble 3HaHUsI U3 pa3/IMYHbIX UCTOUHUKOB (CpeJCcTBa MacCOBOM
MH(OPMaL1K, HayUHO-TIOMY/ISIpHbIe MaTepyasbl), STHYeCKre aclieKThl COBpDeMeHHbIX UCC/leIoBaHUN
B OuoI0THH, MeuLIHe, OMOTeXHOIOTHH;

yMeHHe C03/laBaTb COOCTBEHHbIE TTMCbMEHHbBIE M YCTHBIE COO0ITeHHs1, 000011]asi 6MOIOrHUeCKYHO
MH(OPMaL1I0 U3 HeCKOJIbKUX UCTOUHMKOB, TPAMOTHO MCIIO/b30BaTh MOHATUIHBIN arirapar
Guosioruu.

[TpeameTHBIe pe3yabTaThl 0CBOeHUst yuebHoro nipeaMeTa «buonorusine 11 Knacce0mKHbI
OTpa’kaTh:

c(hOopMUPOBAHHOCTb 3HAHUI O MeCTe U POJid OHMOJIOTUU B CUCTeMe HayYHOTO 3HaHUS eCTeCTBeHHbBIX
HaykK, B (pOpMHPOBaHUM COBPEMEHHOW eCTeCTBeHHO-HayYHOM KapTUHBI MUpPa U HayYyHOTO
MHUPOBO33D€eHUsI, O BK/IaJle POCCUNCKUX U 3apy0eKHBIX YUEHBIX-OHMOIOTOB B pa3BUTHe OUOJIOTHH,
(yHKIMOHA/IbHOW TPaMOTHOCTH UesioBeKa [i/isl pellleHus )KU3HeHHbIX 3a/1ay;

yMeHHe pacKpbIBaTh COZiep>KaHue OMOIOTHYeCKUX TEPMUHOB U TIOHSATHIA: BU/I, IOTYJISLUS,
reHO(OH/I, IBOMIOLIVS, IBIKYIIME CUIIBI ((haKTOPBI) IBOTIOLIUMI, MPUCITOCO0/IEHHOCTh OPraHU3MOB,
BUZI000pa30BaHMe, K0/IoruuecKre hakTopbl, SKOCUCTEMA, MMPOAYLIEHThI, KOHCYMEHTHI, PeJlyLIeHTHI,
1[eTH TTUTaHKs, KOJI0THUeCKasi MipamMu/ia, broreorieHo3, 6uocdepa;



yMeHHe u3/iarath OMooruueckye Teopuu (IBOMIOIMOHHAs Teopust Y. JJapBrHa, CUHTeTUYeCKast
TeOopHUsi SBOJTIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apogpiieBoro cxogcersa K. M.bspa, uepegoBanust
T7IaBHBIX HarlpaB/ieHui U mmyTel 3Bomorun A. H.CeBepiioBa, yuenus o 6uochepe B.
.BepHazcKoro), OTpe/ieNiATh TPaHULIbI UX IPUMEHUMOCTH K >KUBBIM CHCTEMaM;

yMeHMe B/IaZIeTh MeTo/jJaM1 HayYHOTO TI03HaHKWs B OMOsIorun: Hab/TiojeHre U OTTMCAHKe KUBbBIX
CHUCTeM, MPOLIeCCOB U SIB/IEHWH, OpPraHU3alys U TIPOBeZieHre OMO/IOrMueCcKoro SKCIeprUMeHTa,
BBIJIBYKEHHE TMITOTe3bl, BbISBIEHHE 3aBUCUMOCTH MEXY UCCIeAyeMbIMU BeJTMUMHAMM,
00BsICHEHHE TIO/TyUeHHBIX Pe3y/IbTaToB, UCII0/Ih30BaHHBIX HayUHBIX MTOHSATHN, TEOPUN W 3aKOHOB,
yMeHWe /ie/laTh BBIBO/Jbl HA OCHOBAaHHH TIOJTyUeHHBIX Pe3y/IbTaToB;

yMeHUe BbI/Ie/IATh Cyll[eCTBeHHbIe TIPU3HAKKU CTPOEHUs1 OM0/IOrHueCKUX 00BeKTOB: BUZIOB,
TIOTYJISILIVH, POAYLIEHTOB, KOHCYMEHTOB, PeJyLIeHTOB, OMOTreo1IeHO30B 1 3KOCHUCTEM, 0COOEHHOCTH
TIPOLIECCOB: HAC/IeACTBEHHOW N3MEHUHMBOCTH, €CTeCTBEHHOr0 0TOOpa, BU1000pa30BaHus,
TIPUCITOCOO/IEHHOCTH OPTaHU3MOB, ZeHCTBUS 9KOJIOTMYeCKUX (DaKTOPOB Ha OPraHU3MBbI, TepeHoca
BeIlleCTB U IOTOKA SHEPrUU B 9KOCHUCTeMaX, aHTPOTIOTeHHbIX M3MeHeHHH B 9KOCUCTeMax CBOei
MeCTHOCTH, KDYyrOBOPOTA Bel[eCTB U OMOreoXMMHUUYeCKUX IIUK/IOB B Orocdepe;

yMeHHe MPUMEeHSITh To/TyueHHble 3HaHUs /151 00bsiCHeHHs1 OM0JIOrHUeCKUX MPOLIeCCOB U SIBJIEHUM,
JUIs1 TIPUHSITYS TIPAKTUYeCKUX PellleHrH B MOBCeJHEBHOM »KHU3HU C Lie/Tblo obecrieueHust
6e30macHOCTH CBOETO 37I0POBBSI U 3[J0POBbsI OKPY KaIOIIUX JIFO/eH, CoO/II0ieHUsT HOPM TPAMOTHOTO
TIOBe/IeHHsI B OKPY)KarolLel MPUPOJHON cpejie, MOHUMaHHe Heo0X0AUMOCTH UCTTO/Ib30BaHUS
JOCTW>KeHUIM COBpeMeHHOM OHO/IOrHH AIJisi paljioOHaIbHOTO TIPUPO/OTIOb30BaHuUS;

yMeHHe pelliaTh 1eMeHTapHble OMooruuecKye 3a/lau, COCTAB/ISATh CXeMbI TIepeHOCa BeIlleCcTB U
SHepryu B 3KOCUCTeMax (LT  MUTaHus);

yMeHHe BBITIONHSATD JTab0paTopHbIe U TIPaKTHYeCcKre paboThl, COO/FOIATh TIpaBr/Ia Ipy paboTe ¢
yueOHbIM 1 TabopaTOPHBIM 000pyIOBaHHUEM;

yMeHHe KPUTHYeCKU OLIEHUBATh U UHTEPIIPETUPOBATh MH(POPMAIIHIO OMOIOrMUeCKOTo COoJiepyKaHus,
BKJTFOUAFOIIYIO TICEB/JOHAaYYHbIe 3HAaHUS U3 Pa3/IMYHBIX UCTOUHUKOB (CpeJiCTBa MacCOBOM
uH(pOpMaLIMK, HAYYHO-TIOIY/ISIPHbIE MaTepHasIbl), PACCMaTPUBATH I7I00aIbHbIE SKOJIOTHYeCKre
npo6sieMbl COBpeMEeHHOCTH, (POPMHUPOBATh 10 OTHOILIEHHUIO K HUM COOCTBEHHYO TIO3ULIHIO;
yMeHHe CO3/iaBaTh COOCTBEHHbIe MMChbMEHHBIE U YCTHBIE CO00IeH s, 0000111as OM0/I0rHYeCKYIO
MH(OPMALIMIO U3 HeCKOTBKMX UCTOYHUKOB, TPAMOTHO MCII0/Tb30BaTh TIOHSITUNHBIN arrapar
Ouomnorum.

Temarnueckoe riaHupoBaHKe 1o 6uonoruu B 10 Kiacce

Ne ni/mm HaumeHnoBaHue KonuuecTtBo yacos

paszesioB U TeM

MpPOrpamMMbl

Bcero KoHntposibHbIe [TpakTrueckue
paboThI paboThI

1 bronorus kak Hayka |2 0.5
2 JKuBble cuctembl 1 |1

WX OpraHu3alus




[TPOI'PAMME

3 Xumunueckuii cocras |8 1
Y CTpPOeHUe KJIeTKU
4 JKusHenedaTesbHOCTE |6
KJIeTKU
5 PasMHOXeHuMe 1 5 1
VHAVBUTyaJTbHOE
pa3BUTHe
OpraHu3MOB
6 HacnepctBeHHocTs |8 01.mait
Y U3MEHUHBOCTh
OpraHK3MOB
7 Cenekuys 3
OpraHK3MOB.
OcHOBBI
OUOTeXHOIOTUH
8 PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
IMPOI'PAMME
Temaruueckoe riaHMpoBaHue 10 buonorun B 11 kacce
Ne ni/mt Haumenosanue KonmvuecTtBo yacos
pa3fiesioB U TeM
MPOrpamMMBbI
Bcero KoHTposbHbIe [TpakTnueckue
paboThbI PaboTHI
1 OBOJTIOLIMOHHAS 9 1
6uonorus
2 BosnukHoBeHue u |9 0.5
pa3BUTHE KU3HU Ha
3emiie
3 OpraHu3mel U 5 1
OKpy>Katoliasi cpefia
4 Coo0irecTBa 1 9
9KOJIOTUYeCKUe
CUCTEMbI
5 Pe3epBHoe Bpemst |2
OBLIEE KOJIMYECTBO YACOB I10 34 0 02.mait




IToypouHoe rylaHUpoBaHKe 1o ouosoruu B 10 Kmacce

Ne ni/m1

Tema ypoka

KonmuecTBo yacos

Bcero

KonTtposbHble
paboThI

[IpakTrueckue
paboThI

buosnorusa B
cucTeMe HaykK

MeTo/b1 TT03HaHUS
JKUBOU MPUPOJBL.
[IpakTuueckas
pabora Ne 1
«/cnonb3oBaHue
Pas/IMyYHbIX
MeTO/IOB TIpH
V3y4YyeHUHn
Ouooruue CKMux
00BEKTOB»

0.5

buonoruueckue
CUCTEeMBI,

MPOLECChI U UX
H3yuyeHue

XyMHueCcKUmn
COCTaB KJIeTKU.
Bonma n
MUHepa/bHbIe
Cou

Bbenku. CocraB u
cTpoeHue GekoB

depMeHTHl —
Oronornyeckve
KaTasin3aTophbl.
JlaboparopHast
pabora Ne 1
«3yyenue
KaTaJIMTHIe CKO
aKTHBHOCTH
¢depmMeHTOB (Ha
nprMepe aMu/iasbl
WU KaTasiasbl)»

0.5

YryieBogpl.
JIunu el

HyxkenHoBsbIe
KUC0TbL. AT®

Wcropus u Metozbl
W3YUeHUs KJIeTKU.
Knerounasi Teopust

10

KieTka Kak
11eJIOCTHAs >KUBast

cucreMa




11

CrpoeHue
3YKapuOTHYeCKOU
KJIETKH.
JlaboparopHasi
pabora Ne 2
«3yyenue
CTPOEHHsI KJIeTOK
pacTeHuH,
JKUBOTHBIX, TPHOOB
1 OakTepuii mog
MUKDPOCKOIIOM Ha
TOTOBBIX
MUKpOIpernapaTax
Y MX OTTHUCAHKEe»

0.5

12

OO6wmeH BelL[eCTB
Wi MeTabou3M

13

doTocuHTes.
XeMOCHHTe3

14

OHepreTuuecKui
obmeH

15

JKU3HEHHBIN LUK/
KJIeTKU. [JeneHue
KJIeTKU. MuTo3.
JlabopatopHasi
pabota Ne 3
«Habmopnenue
MUTO3a B KJIeTKaxX
KOHUMKA KOpelllKa
JTyKa Ha TOTOBBIX
MHKpOTpernaparax
»

0.5

16

buocunTes 6enka.
Peaknus
MaTpPUYHOTO
CHUHTE3a

17

Tpancaauyus —
brocuHTe3 Genka

18

HekneTouHsle
(hopMBbI )KU3HU —
BUPYChI

19

DopMbI
PasMHOKeHHUs
OpraHu3MOB

20

Metios




21

OO6pa3oBanue u
pa3BUTHE TIOTIOBBIX
KJIETOK.
OmiogoTBOpeHue.
JlaboparopHasi
pabota Ne 4
«M3yyenue
CTpOeHust
TIOJIOBBIX KJIETOK
Ha rOTOBBIX
MUKpOTIperapaTax
»

0.5

22

NupuBugyansHOe
pasButue
OpraHu3MOB

23

l'eHeTrika — Hayka
0
HacJ/1eICTBEHHOCTU
Y U3MEHUYMBOCTH

24

3aKOHOMEpPHOCTHU
HacJ/1e/loBaHUs
TIPU3HAKOB.
MonorubpugHoe
CKpell1MBaHue

25

OurubpugHoe
CKpeIIBaHue.
3aKoH
HEe3aBUCUMOTO
Hac/ie/IoBaHuUs
TIPU3HAKOB

26

CueruieHHOe
HacsieJoBaHUe
TIPU3HAKOB.
JlaboparopHasi
pabota Ne 5
«M3yyenue
pe3yJ/ibTaToB
MOHOTHOPHUAHOTO
Y AUTUOpUHOTO
CKpeIMBaHus ¥
ZIpo30¢uIbl Ha
T'OTOBBIX
MHKpOTIperaparax
»

0.5




27

I'eHeTuKa mona.
HacnenoBanue
TPY3HAKOB,
CLIeT/IeHHbIX C
10JIOM

28

N3MeHuYrBOCTb.
HenacnencteeHHa
s1 U3MEHUYUBOCTb.
JlaboparopHasi
pabora Ne 6.
N3yuenue
MOAU(PUKALIMOHHO
1 U3MEHUYHBOCTH,
MOCTPOeHHe
BapUalOHHOTO
psijia u
BapHAaLIMOHHOMN
KpHBOI»

0.5

29

HacnepctrenHast
W3MEHUYMBOCTb.
JlaboparopHasi

pabora Ne 7.
«AHanus myrtauui
y po30(usibl Ha
TOTOBBIX
MUKpOTpernaparax
»

0.5

30

I'eneTnka
yeJIoBeKa

31

Pe3epBHbBIN ypOK.
O06o0611eHMe 10
Teme
«HacnenctBeHHOC
Tb U
WM3MEHUYMBOCTb
OpraHU3MOB»

32

Cenekiys Kak
HayKa 1 MpoLiecc

33

Metogsl v
JIOCTYDKEHUS
Ce/eKLUn
pacTeHun u
JKUBOTHBIX

34

BuorexHomorusa
KaK OTpac/b
TPOM3BO/CTBA

OBIIIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME

34

Tembl




Ne ri/m1

Tema ypoka

KonmuecTBo yacos

Bcero

KoHTposbHbIe
paboThI

[IpakTrueckue
paboThl

buosiorus B cucremMe Hayk

MeTo/ibl TI03HaHUS )KUBOU
npupobl. [IpakTuueckas
pabora Ne 1
«Wcnonb3oBaHue
pa3/IMYHbIX METOZOB MpHU
W3yueHHur OUOIorrue CKUX
00BLEeKTOB»

0.5

buonoruueckue CHUCTeMBI,
nponecchbl U UX U3yueHue

XUMHUeCKH COCTaB
KeTKU. Bozma u
MUHepaJibHble COJIU

benku. CocTaB 1 CTpoeHue
OesIKoB

®epMeHTbl —

Ouosioruueckye

KaTa/nu3aTophbl.
JlaboparopHasi pabota Ne 1
«/3yueHure KaTaJuTHUYeCKOM
aKTUBHOCTH (hepMeHTOB (Ha

TpyMepe aMu/ia3bl UK
Karasiasbl)»

0.5

Yrnesoppl. Jlvnuabl

Hyxk/erHOBBIe KUC/IOTHL.
ATD

Wcropus u metopbl
U3y4YeHUs KJIeTKU.
Knertounas Teopus




10

Krnetka kak LiesiocTHast
)KUBasi cUCTeMa

11

CrpoeHue 3yKapruoTHYeCKOU
K/1eTKU. JITabopaTopHas
pabota Ne 2 «3yueHue

CTPOEHUs KIeTOK pacTeHuH,

JKUBOTHBIX, TPHOOB U
OaKTepuii Mo MUKPOCKOIIOM
Ha rOTOBBIX
MUKpOTIperapaTax 1 ux
OTTICaHUEe»

0.5

12

OOMeH BellecTB UM
MeTab0M3M

13

®doTtocuHTe3. XeMOCHHTEe3

14

OHepreTuyeckuii 0OMeH

15

JKW3HEeHHBIN LUK/ KJIeTKH.
[enenue knetku. Muros.
JlaboparopHasi pabora Ne 3
«Habnronenve muto3a B
K/IeTKaX KOHUHKa KOpellKa
JIyKa Ha TOTOBBIX
MUKpOIIperapaTax»

0.5

16

BuocunTes 6eka. Peakijus
MaTpUYHOIO CMHTe3a

17

Tpaucisiyss — 6HUoCuHTE3
benka

18

HexkeTouHble popmbl
YKU3HU — BUPYChI

19

®opMbI pa3MHOXKEHUS
OpraHu3MoB

20

Metios




21

O6pa3oBaHue 1 pa3BUTHE
TIOJIOBBIX KJIETOK.
OrmnyiofoTBOpEHHe.

JlaboparopHasi pabota Ne 4
«3yueHure cTpoeHus
TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»

0.5

22

WNupuBuayanbHOe pa3BUTHe
OpraHv3MOB

23

['eHeTriKa — Hayka 0
Hac/1eICTBEHHOCTH U
V3MEHUYMBOCTH

24

3aKOHOMEpPHOCTH
HacJ/ieloBaHUs IIPU3HAKOB.
MoHorubpuHoe
CKpelluBaHue

25

urubpugHoe
CKpeljiiBaHKe. 3aKoH
He3aBHUCHMOTO
HacJ/ie/J0BaHUsI TIPU3HAKOB

26

CreryieHHOe Hac/ieloBaHUe
npu3HaKoB. JlaboparopHast
pabora Ne 5 «3yuenue
pe3y/bTaToB
MOHOTHOPHU/IHOTO U
JUTrHOpPUIHOTO
CKPEIUBaHUS Y IPO30(UIIBI
Ha rOTOBBIX
MUKpOIIperapaTax»

0.5




27

lenetuka noia.
HacnenoBanue npusHakoB,
CLIeTIJIEHHBIX C TI0JIOM

28

V3MeHuYMBOCTE.
HenacnencreenHas
V3MEHUYMBOCTb.
JlaboparopHasi pabota Ne 6.
N3yuenue
MO/IU(HKALIMOHHOM
W3MEeHUYMBOCTHU, TIOCTPOEHUE
BapUalMOHHOTO psifia U
BapHaLMOHHOMN KPUBOM»

0.5

29

HacnencreeHHas
WM3MEHUUBOCTb.
JlaboparopHasi pabora Ne 7.
«AHanu3 MyTauui y
JIp030(uIbl Ha TOTOBBIX
MUKpOIIperapaTax»

0.5

30

I'eHeTHKa uesioBeKa

31

Pe3epBHbIii ypOK.
O06o006111eHMe TI0 TEME
«HacnencTtBeHHOCTh U
V3MEHYUBOCTb OPraHU3MOB»

32

Ceslek1us KaK Hayka U
nporiecc

33

MeTobl U 10CTHUXKEHUS
cesleKLJUM pacTeHUl 1
JKABOTHBIX

34

BuorexHonorus Kak orpacib
TIPOU3BO/ICTBA




OBLIEE KOJIMYECTBO YACOB I10 34 0 4
[MPOT'’PAMME
Tembl
Ne /it Tema ypoka KomuecTtBo yacos
Bcero KoHTposnbHbIe [IpakTueckue
paboThI paboThl
1 Buosiorus B cucreme Hayk 1
2 MeTobI TT03HAHUS )KUBOM 1 0.5
nipupozpbl. [IpakTryeckast
pabota Ne 1 «Vcronb3oBaHue
pa3/InYHbIX MEeTO/0B TIPU
W3yueHUU OUOJIOTHYe CKUX
00BEKTOB»
3 Buosiornueckue cUCTeMbl, 1
TIPOLIeCChI U UX U3yueHHe
4 XYMHUUeCKUY COCTaB KJIETKH. 1
Bopa v MmuHepanbHble COMU
5 benku. CocTaB U CTpoeHUe 1
OenkoB
6 ®depMeHTbl — 1 0.5
Ouosoruueckue
KaTam3aTophbl.
JlaboparopHasi pabota Ne 1
«/3yueHne KaTanuTUueCKOn
aKTUBHOCTU (pepMeHTOB (Ha
Tip¥Mepe amMmusIasbl Uin
Karasasbl)»
7 YrneBogpl. JIunuapl 1




Hyknennosble KUC10Tbl. ATD

Ncropus u MeTo bl U3y4YeHHUs
K/IeTKU. KiieTtouHas Teopus

10

KneTka Kak 11e/10CTHast KABast
cucreMa

11

CtpoeHue 3yKapruoTHUeCKOU
K/1eTKd. JlaboparopHast
pabora Ne 2 «/3yueHue

CTPOeHUs! K/IeTOK paCTeHUH,

JKUBOTHBIX, TPUOOB U
OakTepuii IO/ MUKPOCKOTIOM
Ha TOTOBBIX
MHKpOTIperapaTrax u ux
OTTHCaHUEe»

0.5

12

OOMeH BeIIecTB WK
MeTabo/13M

13

®doTocuHTe3. XeMOCHHTe3

14

OHepreTuueckuii 0oMeH

15

JKu3HeHHBIN LUK/ KJIeTKH.
Henenue knetku. Muros.
JlaboparopHasi pa6ora Ne 3
«Habmoznenve MmuTo3a B
K/IeTKaX KOHUMKa KOpelKa
JIyKa Ha TOTOBBIX
MUKpOIIperapaTax»

0.5




16

buocunre3s 6eska. Peakius
MaTpHUYHOI0 CUHTEe3a

17

TpaHcsTMsE — OMOCUHTE3
6enka

18

HeknerouHble (OpMbI XKU3HU
— BUPYCHI

19

@®OopMbI pa3sMHOXKEeHUS
OpraHu3MOB

20

Metio3

21

OO0pa3oBaHue U pa3BUTHE
TIOJIOBBIX KJIETOK.
OruionoTBOpeHue.

JlabopatopHas pabota Ne 4
«/3yueHue CTpOeHus
TIOJIOBBIX K/IETOK Ha TOTOBBIX
MUKpOTIperiapaTax»

0.5

22

VHavBHAYyanbHOe pa3BUTHe
OpPraHW3MOB

23

I'eHeTniKa — HayKd O
HaC/1eACTBEHHOCTH U
HN3MEHUHMBOCTHU

24

3aKOHOMEPHOCTH
HacJ/ie[J0OBaHUs TIPU3HAKOB.
MoHorubpugHoe
CKpelllBaHue

25

JurubpugHoe CKpelBaHUe.
3aKOH He3aBUCHMOTI'0
Hac/ieJOBaHUs TIPU3HAKOB




26

CuernieHHOe Hac/Ie0BaHUEe
ripu3HakoB. JlabopaTopHas
pabota Ne 5 «M3yueHue
pe3y/bTaToB
MOHOTHOPHIHOTO
JUTUOPUIHOTO CKpEIUBAHUS
y po30(u/Ibl Ha TOTOBBIX
MUKpOIIpernaparax»

0.5

27

['enetyika noua.
HacneznoBaHue 1pr3HaKoB,
CLIeIJIEHHBIX C [10JIOM

28

V3MeHuMBOCTS.
HenacnencrBenHas
V3MEHUYMBOCTb.
JlaboparopHas pa6ota Ne 6.
N3yuenne
MoubUKaL[MOHHON
V3MEHUYMBOCTHU, TTIOCTPOEHUE
BapUaLIMOHHOTO psifia U
BapHal[OHHOW KPUBOM»

0.5

29

HacnexnctBenHas
W3MEHUYMBOCTb.
JlaboparopHasi pabora Ne 7.
«AHanm3 MyTalun y
ZIp030(uJIbl HAa TOTOBBIX
MUKpOTIperiapaTax»

0.5

30

T'eHeTHKa uei0OBeKa

31

Pe3epBHbIii yPOK.
O06006111eHME TI0 TeMe
«HacnencTtBeHHOCTh U
M3MEHUYMBOCTb OPraHU3MOB»

32

Ceslek1jus KaK Hayka U
nporecc

33

MeTozpb! U JOCTHKEHUS]
CeeKLMY pacTeHuM 1
JKUBOTHBIX

34

BuoTtexHo/orus Kak oTpaciib
TIPOU3BO/ICTBA

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

34

Tembl

Ne /11

Tema ypoka

KonmuecTBo yacos

Bcero

KoHTtposibHbIE
paboThI

ITpakTnueckue
paboThI




buosorus B cucteme HayK

MeTo/ibl TI03HAHUS )KUBOM
nipupogpl. [Ipaktrueckas
paborta Ne 1 «Vcronb3oBaHue
Pa3/IMUHBIX METO/IOB TIpU
M3yueHUH OUOJIOrHYe CKUX
00BEKTOB»

0.5

buonoruueckue CHUCTEeMBI,
nponecchbl U UX U3yuyeHue

XUMHUUeCKUN COCTaB KIIeTKU.
Boga u MuHepasbHble cou

Benku. CocraB u cTpoeHue
OenKoB

depmeHTHEI — OHOIOTHUECKHEe
Katanu3aropsl. JlaboparopHas
pabota Ne 1 «3yueHue
KaTa/JIMTUUeCKOM aKTUBHOCTH
¢bepMeHTOB (Ha rpuUMepe
aMu/ia3bl WM KaTasasbl)»

0.5

YrneBoppl. Jlunuab

HykneunoBble kucinotbl. ATO

Wctopust u MeToApl U3ydyeHust
KieTku. KnetouHnast Teopust

10

KieTka Kak 11e/10CTHasI )KuBast
cucrema

11

CrpoeHue 5yKapuoTH4eCKOU
K/1eTKd. JlTaboparopHas pabota
Ne 2 «/3yyeHue cTpoeHus
K/IETOK PAaCTeHUH, )KUBOTHBIX,
rpuboB u bakTepuii o,
MHKDOCKOIIOM Ha TOTOBBIX
MHKpOIIperapaTax u ux
OITUCAHUE»

0.5

12

OOMeH BelecTB WM
MeTaboM3M

13

dorocunTe3. XeMOCHHTEe3




14

OHepreTuyeckuii 0OMeH

15

JKu3HeHHBIH LUK/ K/IeTKH.
Henenuve kjieTku. Muros.
JlaboparopHas pa6ota Ne 3
«HabnroneHre MUTO3a B
K/IeTKaX KOHUMKa KOpeIlKa
JIyKa Ha FOTOBBIX
MUKpOIIperaparax»

0.5

16

buocuHTe3 Genka. Peakius
MaTpUYHOIO CUHTe3a

17

TpaHcsALys — 6uocuHTe3
benka

18

Hexknetounslie (opMbl XKU3HU
— BUPYChI

19

@opMbI pasMHOXEeHUS
OpraHv3MOB

20

Meiios

21

OO0pa3oBaHue U pa3BUTHE
TIOJIOBBIX KJIETOK.
OrnogoTBOpeHue.

JlaboparopHasi pabota Ne 4
«/3yuyeHue cTpoeHus
TIOJIOBBIX K/IETOK Ha TOTOBBIX
MHKpOTIperiapaTax»

0.5

22

WNupauBuayanbHOe pa3BuTHe
OpraHu3MoB

23

[eHeTrKa — Hayka 0O
HacC/e,CTBEHHOCTH U
W3MEHUYMBOCTU

24

3aKOHOMEpPHOCTHU
Hac/le/loBaHUs IIPU3HAKOB.
MoHorubpuHoe
CKpelljBaHue

25

urubpusHOe CKpeluBaHue.
3aKOH He3aBUCUMOI0
HacJieZJoBaHUsI IPU3HAKOB

26

CuenieHHOe Hac/le0BaHHe
npu3HaKoB. JlaboparopHast
pabora Ne 5 «3yuenue
pe3y/IbTaTOB MOHOTUOPHU/IHOTO
U TUrHOpPUIHOTO
CKpeIMBaHus y Ap030(dusbl Ha
TOTOBBIX MHUKpOIIperiapaTax»

0.5




27

I'enetuka nosa. HaciemoBanue
TIPU3HAKOB, CI[ETUIEHHBIX C
10J/I0M

28

N3MeHUYMBOCTB.
HenacnencreenHas
WM3MeHUYMBOCTb. JlabopaTopHast
pabota Ne 6. 3yuenue
MOAU(PUKALIMOHHOM
M3MEeHUYMBOCTHU, TIOCTPOEHUE
BapHalLlMOHHOIO psiia U
BapHaLMOHHON KPUBOM»

0.5

29

HacnencteenHas
M3MeHUYMBOCTb. JIabopaTopHasi
pabota Ne 7. «AHanmmu3
MyTaLUi y 1po30(dusbl Ha
rOTOBBIX MUKpPOTIperiapaTax»

0.5

30

I'eHeTHKa uesioBEKA

31

Pe3epBHbIi ypok. O6061IEHME
no teMe «HaciencTBeHHOCTE U
V3MEeHUHMBOCTh OPraHU3MOB»

32

Ceslek1us KaK Hayka U
nporiecc

33

MeTo/bl ¥ T0CTHXKEHUS
cesleKLIUU pacTeHul 1
JKABOTHBIX

34

BuoTexHo/MOrvst Kak 0Tpaciib
TIPOU3BO/ICTBA

OBIIEE KOJIMYECTBO YACOB I10

I[MTPOI'PAMME

34

Tembl

Ne /11

Tema ypoka

KonmuecTBo yacos

Bcero

KoHTtposibHbIE
paboThI

ITpakTnueckue
paboThI

buosnorus B cucteme HayK

MeTo/ibl TI03HaHUSI )KUBOU
nipupopl. [TpakTruecKast
pabora Ne 1 «Vcriosb30BaHue
Pa3/IMUHBIX METO/IOB TIPH
M3yueHUH OMOIOTHYeCKUX
00BEKTOB»

0.5

buonorunueckue CHUCTEeMBI,
nmponecchbl U UX U3yueHue




XYMUUeCKUI COCTaB KJIETKH.
Bopa v MuHepasibHbIE COMTU

benku. CocTaB U CTpoeHUe
6enKoB

depmeHThI — OHOJIOTHUECKHEe
Karanu3aropsl. JlabopaTopHast
pabota Ne 1 «/3yueHue
KaTa/IMTUUeCKON aKTUBHOCTU
(hepMeHTOB (Ha TIpUMepe
aMuIa3bl UM KaTasasbl)»

0.5

YrieBogpl. JIunuzapl

HyxkevHoBble kucnotel. ATD

Vcropus v MeTOAbI U3y4YeHUs!
K/IeTKU. KneTtouHas Teopus

10

KreTka Kak 11e/10CTHast JKUBast
cucreMma

11

CTpoeHue 5yKapuoTHieCcKoi
K/eTku. JlaboparopHast paborta
Ne 2 «/3yyeHue CTpoeHUs
KJIETOK PaCTeHUM, )KUBOTHBIX,
rpyubOB U OaKTepuUid IO/
MHUKDPOCKOIIOM Ha TOTOBBIX
MUKpOTIperaparax u ux
OTHICaHHUEe»

0.5

12

OOMeH BelIeCTB WK
MeTabo/Iu3M

13

®doTtocuHTe3. XeMOCHHTE3

14

OHepreTuyeckuii 0OMeH

15

JKui3HeHHbBIN LIUK/T K/IETKH.
Henenue knetku. Muros.
JIaboparopHasi pabota Ne 3
«Habmonenue MuTo3a B
K/IeTKaX KOHUMKa KOpellKa
JTyKa Ha TOTOBBIX
MUKpOIIperapaTax»

0.5

16

buocuHTe3 Genka. Peakijus
MaTpPUYHOTO CHHTE3a

17

TpaHc/sLus — 6HOCHHTe3
Oenka

18

HexkseTouHble OpMbI XKU3HU
— BUPYChI

19

®opMbl pa3MHOXKEHHS
OpraHu3MoB

20

Meiios




21

O6pa3oBaHue 1 pa3BUTHE
TIO/IOBBIX KJIETOK.
Ormiof0TBOpEHUe.

JlaboparopHasi pabota Ne 4
«/3yueHure CTPOEHUS MOJIOBBIX
K/IETOK Ha FOTOBBIX
MUKpOIIperapaTax»

0.5

22

VHavBYyanbHOE pa3BUTHe
OpraHu3MOB

23

lenetrika — Hayka 0
Hac/1eICTBEHHOCTH U
HM3MEHUYMBOCTU

24

3aKOHOMEpHOCTHU
Hac/le/l0BaHUsI IIPHU3HAKOB.
MoHorubpuHOe CKpelBaHue

25

OurubpugHoe cKpeljiBaHue.
3aKOH He3aBHUCHUMOI0
HacJieIoBaHUsI TIPU3HAKOB

26

CuerieHHOe HacieloBaHUe
ripu3HakoB. JlabopaTopHast
pabota Ne 5 «3yueHue
pe3y/bTaToB MOHOTMOPHUHOTO
Y JUTMOPUTHOTO CKPEIUBaHHUS
y Ap030GhU/Ibl Ha TOTOBBIX
MUKpOTIperapaTax»

0.5

27

I'enetuka nosia. HacnegoBanue
TPY3HAKOB, CLIEIJIEHHBIX C
T10JIOM

28

M3MeHuYrBOCTS.
HenacnencrsenHas
HM3MeHUYMBOCTb. JlabopaTopHas
pabota Ne 6. 3yuenue
MOAU(PUKALIMOHHOM
W3MEHUYUBOCTH, IOCTPOEHHE
BapHalMOHHOIO psijia U
BapUaLIMOHHOW KPUBOW»

0.5

29

HacnencteeHHas
M3MeHUYMBOCTb. JIaboparopHas
pabota Ne 7. «AHa/KU3 MyTaLuid
y IPO30(HITbI Ha TOTOBBIX
MUKpOIIpernapaTax»

0.5

30

l'eHeTuKka uenoBeka

31

PesepBHbIit ypok. O6001IeHIE
o reme «HacrecTBeHHOCTE U
M3MEeHYMBOCTb OPTaHU3MOB»




32 |Cesekuys Kak HayKa U MpoLecc 1
33 MeTombl U 1OCTHKEHUS 1
Ce/leKLIUM pacTeHUl 1
JKABOTHBIX
34 buoTrexHomorus Kak orpaciib 1
TIPOM3BOACTBA
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
I[MTPOT'PAMME
[ToypouHoe rylaHMpOBaHMe 110 6uosioruu B 11 Kmacce
Ne Tema ypoka KomuyecTtBo uacos
/1
Bcero KoHTposbHEBIe IIpakTnyeckue
paboThI paboThI
1 OBOJIOLIUS U METO/bI eé 1
V3y4eHust
2 Wctopus pa3BuThs 1
TIpe/iCTaB/IeHnH 00 BOJTIOL[UM
3 MuUKpO3BOMIOLUS 1
4 | Ilonmynauus Kak 3neMeHTapHast 1 0.5
eIMHMLIA BU/IA U SBOJIIOLIUU.
JlaboparopHast pabora Ne 1
«CpaBHeHue BU/IOB IO
MOp(}OIOrUUeCKOMY KPUTEPUIO»
5 JBWXKylLLe CUbI 1
(snemeHTapHbIe (aKTOPHI)
3BOJIIOLIUU
6 EcrecTBeHHBIN 0TOOD U €ro 1
dhopmbl
7 Pe3ynbTaTel 3BOMMIOLMN: 1 0.5
TIPUCTIOCOO/IEHHOCTh OPTaHU3MOB
1 BHUZI000pa3oBaHMe.
JIaboparopHasi pabota Ne 2
«Orrcanye IprucroCco0/IeHHOCTH
opraHusma 1 eé OTHOCUTETbHOTO
XdpaKTepa»
8 Harmpasienus u nytu 1
MaKpO3BOTIOLN
9 Heo6paTtMOoCTh 3BOTIOLUU
10 Wcropus »Xu3HU Ha 3emiie U 1
MeTO[bl €€ U3yUeHUs
11 I'vroressl NPOUCXOXK€HUS 1

JKU3HU Ha 3emMiie




12

Pa3BuTue >k1u3HU Ha 3emJie 110
3paMm U reprojiam

13

OcCHOBHBIEe 3Tarbl 3BOJIIOLUU
pPacTUTeNbHOTO U )KUBOTHOT'O
mupa. [TpakTrueckast pabora Ne 1
«JI3yueHune UCKOIaeMbIX
OCTaTKOB pPaCTeHUU U KUBOTHBIX
B KOJIJIGKLIAAX>

0.5

14

CoBpeMeHHasl CCTeMa
OpraHu4ecKoro Mupa

15

OBOJTIOLIUS Ue/IOBEKa
(a"TpOMIOTEHE3)

16

[BrKyiye cuibl ((pakTophl)
aHTpoIIoreHe3a

17

OCHOBHBIE CTaJWH1 5BOJIFOLIMA
yes/iOBeKa

18

UesioBeueckue pachl U
TIPUPOZHbIE aJjaNTaliy YejioBeKa

19

Pe3epBHbIit ypok. O606ITIEHME TI0
TeMe «B0O3HUKHOBEHME U
pa3BUTHeE )XU3HU Ha 3emiie»

20

OKOJIOrUs KakK Hayka

21

Cpenbl obUTaHus U
3KosIoruueckue (hakTopbl

22

AbuoTtrueckue GaKkTopbl.
JlaboparopHasi pabora Ne 3.
«Mopdonorrnyeckue
0COOEHHOCTH pacTeHul U3
Pa3HBIX MeCT OOUTaHUs».
JlaboparopHasi pabora Ne 4.
«BvsiHUe cBeTa Ha pOCT U
pa3BUTHeE UePEHKOB KoJieca»

0.5

23

buotnueckue hakropbl

24

JKoJIornYecKre XapakTepuCTUKH
nonynsityy. [TpakTrueckas
pabota Ne 2 «ITopcuét
TJIOTHOCTY TIOMY/ISLIAN Pa3HbIX
BU/IOB PacCTeHUI»

0.5

25

Coo01iecTBa OpraHM3MOB —
OuoIeHO3

26

DKOJIOTUUeCKNE CUCTEMEI
(sKOoCHCTEMBI)




27 OCHOBHBIe MOKa3arenu 1
5KOCUCTEMBI. DKOJIOTUYeCKHe
nvpamu/el. CBoMCTBa
skocuctem. Cykueccust
28 [IprponHbIe 3K0CUCTEMBI 1
29 | AHTpOIOreHHbIe 5KOCHUCTEMBI 1
30 buocdepa — rnobanbHast 1
3KocHcTeMa 3eM/u
31 3aKOHOMEpHOCTH 1
CyIleCTBOBaHUs 6UoChepsI
32 YesmoBeuecTBO B OHocdepe 1
3emiu
33 | Cocy1ecTBoBaHWe IPUPOBI U 1
yesioBeueCTBa
34 | Pe3sepeHbiil ypok. O6001I€HHE 1
Tembl «Coo0I1iecTBa u
5KOJIOTMYeCKHe CHCTeMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 02.mamn

I[MTPOI'PAMME

[TpoBepsiembie TpeOOBaHMS K pe3y/ibTaTaM 0CBOeHUsi OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMBbl 110

ouosioruu B 10 Kacce

Kog,

TpoBepsieM

oro

pe3ysbTara

[TpoBepsiemMbie MpeiMeTHbIe Pe3y/IbTaThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOMN
rporpaMMhbI cpefiHero o6iriero o6pa3oBaHust

1 C(l)OpMI/IpOBaHHOCTb 3HAaHUI 0 MecCTe U po/in O1O/IOTHN B CUCTEME HAY4YHOTI'O 3HaHUSA

eCTeCTBeHHbIX HayK, BpOPMUPOBAHUU COBPEMEHHOM eCTeCTBEHHO-HAyUHOUN KapTHUHbI
MHpa UHayYHOTO MUPOBO33PEHUST; O BK/IaZle POCCUMCKUX U 3apYOeXKHBIX YUEHBIX-
6uosioroB B pa3BuTHe 6rosorun; GyHKIMOHATBHON TPAMOTHOCTH YesioBeKa st
pellieHus XKU3HEeHHbIX 3a/1au

pa3BUTHE

YMeHHe pacKpbIBaTh COflepyKaHue OMOoIornyeckKux TeEpMUHOB U TTOHSTHMN: JKH3HB,
KJIeTKa, OpraHu3mM; Metabosinsm (0OMeH BellieCTB U MpeBpallieHre SHePrun),
romeocTas (caMoperyssLys), YypOBHeBasi OpraHu3aLiys >XUBbIX CUCTEM,
CaMOBOCIIpoU3BeJieHNe (penpoayKLs), Hac/leACTBeHHOCTb, U3MEeHUYUBOCTb, POCT U

YMmeHue u3iarath OUOIOrHUeCKre TeOPHH (KJIeTOUHasl, XpOMOCOMHas, MyTal[HOHHasi),
3akoHbl (I. Mengens, T. Moprana, H.J1. BaBunioBa) v yueHus (0 LjeHTpax
MHOTro00pasust ¥ POUCXOKIE€HUS Ky/IbTypHBIX pactenuii H.M. BaBuiosa),
OTIpe/IeJIATh TPAHMULIBI UX TIPUMEHUMOCTH K KUBBIM CHCTeMaM




YMeHue B/lafieTh METOJJAMU HayuHOTO TIO3HaHUs B Oronoruu (Hab/roeHe U
OMKCaHKe XXUBBIX CUCTEM, MPOLIECCOB U SIBJIEHU; OpraHu3alys U poBe/ieHre
OMO0/IOrMUEeCKOTO SKCITIEPUMEHTA, BbI/[BI)KEHUE TUIOTe3bl; BhISIB/IEHHE 3aBUCUMOCTH
MEX/y UCC/IelyeMbIMUA BeJTMYMHAMH, O0bsICHEHE TI0/TyUeHHBIX Pe3y/IbTaToB,
WCI0/Ib30BaHHBIX HAyUYHBIX TTOHSTUM, TEOPUI U 3aKOHOB; YMEeHUe Jie/laTh BbIBO/bI HA
OCHOBaHHWU MOy4YeHHbIX Pe3y/bTaToB)

YMeHUe BbIZIeNIATh CylleCTBeHHbIe TTPU3HAKU BUPYCOB, K/I€TOK MPOKAPUOT U 3YKapHOT,
OZTHOK/IETOUHBIX Y MHOTOKJ/IETOUHBIX OPraHU3MOB; 0COOEHHOCTH TMPOLIECCOB 0OMeHa
Bell[eCTB U MpeBpallleHus1 3Hepruu BKieTKe, GOTOCHMHTe3a, M1aCTUUeCKoro U
JHepreTUUeCKoro obMeHa, XeMOCHHTe3a, MUTO3a, Meii03a, OTJI0l0TBOPeHUs,
pa3MHOXKeHUs, UHAUBU/yaJbHOTO pPa3BUTHsI OpraHu3Ma (OHTOTreHe3)

YMeHHe PUMeHSTh TIOTy4YeHHbIe 3HaHUS [1J1s1 00bsICHEeHNs OMOIOTHYeCKUX TIPOLIeCCOB
Y SIBJIEHUM, [1J1s1 TIPUHSATHS TIPAKTUUe CKUX PellieHUM BIIOBCeJHEBHOM KU3HU B 1[eJIIX
obecrieueHusi 6€30MaCHOCTU CBOETO 37I0POBBS U 3[J0POBbsI OKPY KAFOIIUX JTFOJeH,
CoOJTIO/IeHHUs] HOPM FPaMOTHOTO TIOBEZIEHHST B OKPY)KAIOIL[el PUPOJHON cpefe;
TOHMMaHWe HeoOX0[UMOCTH UCII0/Tb30BaHKS IOCTYKEHUI COBPEMEHHOUW OMO/IOTHY U
OUMOTEXHOJIOTHH [/ PALIMOHAIBHOTO TTPUPOZ0TIOIb30BaHUS

YMeHue pelliaTh 37eMeHTapHble reHeTHYeCcKue 3a/jJaull Ha MOHO- U IUTHOpHUIHOe
CKpellMBaHue, CIelJIeHHOe Hac/leloBaHue; COCTAaB/ISATh CXeMbl MOHOTHOPUIHOTO
CKpeLVBaHKSs /1JIs1 pe/iCKa3aHus Hace[j0BaHUs PU3HAKOB Y OPraHU3MOB

YMeHue BBITIONHSTDL 1a00paToOpHbIe U MTPAKTHUeCKHe PaboThl, COO/TIOATh TIpaBrIa TPy
pabore c yueOHBIM 1 1abOPaTOPHBIM 000pPyAOBaHUEM

YMeHre KpUTHUeCKU OLIeHUBAaTh MMHTEPIIPETUPOBaTh MHGOPMALHI0 OUO/IOrHYeCKOro
COJZleprKaHusl, BK/IFOUAOLLYIO TCeBJ0HAyYHble 3HaHUS U3 PA3/IMYHbIX UCTOYHHUKOB
(CMMU, HayuHO-TIOMy/IsSIpHbIe MaTepuaJbl); STUYeCKHe acleKThl COBPEMEHHbBIX
WCCeJOBaHUM B OMOI0TUM, MeULIMHe, OMOTeXHO/IOTHH




10 YMeHue co3ziaBaTh COOCTBEHHbIE MMMChbMEHHBIE U YCTHBIE CO00IeHus, 0000111ast
OvoI0rMYecKy 0 MHGOPMALHIO U3 HECKOJIbKMX UCTOUHMKOB, TPAMOTHO MCI0/Ib30BaTh
TIOHSITUMHBIN anmapar 6uoioruu

Kop npoBepsiemoro  |[TpoBepsieMbie TpeiMeTHbBIE pe3y/IbTaThbl 0CBOEHUs OCHOBHOU
pe3ysbrara obpa3oBareIbHOM MTPOrpaMMbI cpeiHero 0011iero oopa3oBaHuUs




ChopMHpPOBAaHHOCTb 3HAHWM O MeCTe W PO/ OMOJIOTHUM B CUCTEME Hayu-
HOT'O 3HaHWsI €CTeCTBEHHBIX HayK, BOOPMUPOBAHUU COBPEMEHHOH ecC-
TeCTBEeHHO-HAayYHOU KapTUHBI MUPAa UHAYYHOT'O MUPOBO33DEHMUST; O BKJIa/le
POCCHUMCKHX U 3apy0e)KHbIX yUEHBIX-OHMOIOTOB B pa3BUTHe OMOJIOTHY;
(byHKI[MOHAIBHOM IPaMOTHOCTH Ye/I0BeKa /I/Is pellieHUs )KU3HEHHBIX 3a7iau




YMeHue pacKpbIBaTh COZiep>KaHHe OUOIOrMUeCKUX TEPMUHOB U MIOHSITHI:
)KU3Hb, K/IeTKa, OpraHu3M; MeTabo/m3M (0OMeH BelllecTB U MpeBpallieHre
SHEpruu), roMeocTas (caMoperyJisilivsi), ypOBHeBasi OpraHu3aLyst )KUBbIX
CUCTeM, CaMOBOCIIpOU3Be/ieHre (PerpoAyKLYs), Hac/1eCTBEHHOCTb,
M3MEHUMBOCTb, POCT U pa3BUTHE




YMmeHue u3narath OMoorMuecKrie Teopun (KIeTouHasi, XpoMOCOMHasl,
MyTaLroHHast), 3akoHbl (I. Mengens, T. Moprana, H.J1. BaBunosa) u yue-
HUs (0 LeHTpaX MHOroo0pasust ¥ MPOUCXOXK/EHUS KY/IbTYPHBIX paCTeHUH
H.N. BaBunosa), onpeensiTh TpaHULIbI UX TIPUMEHUMOCTHU K >KUBBIM
cucTeMam




YmeHue B/1a€Tb METOAdMU HAYUYHOT'O TTO3HAHUS B ouonoruu (Ha6J'II'0,E[6HI/Ie
" OITMCaHHeEe XXUBBIX CUCTEM, IIPpOLeCCOB 1 HBHEHHﬁ; OpraHuv3alua 1
nposezexHue 610/I0rUe CKOTo SKCIIEPpHUMEHTa, BbIABUXXEHNE T'UITIOTE3bI;
BBIAABJ/IEHWE 3aBUCMMOCTH MEXYy UCCIelyeMbIMH BEJIMUMHAMMU, 00BsICHeHHe
MOJIYUE€HHBIX pEe3y/IbTaTOB, UCITI0/Ib30BAHHBIX HAYUYHBIX HOHHTHﬁ, Teopuﬁ u
3dKOHOB; YM€HUE [1€/1aTb BbIBOJbI Hd OCHOBAHWH MOTYyUYE€HHBIX pe3yanaT0B)




YMeHUe BbIJe/IATh CylijeCTBeHHbIe TPU3HaKW BUPYCOB, K/I€TOK TIPOKapPUOT U
9YKapHOT, OJHOKJIETOUHBIX 1 MHOTOK/IETOUHBIX OPTaHU3MOB; 0COOEHHOCTU
TpOLIeCCOB 0OMeHa BellleCTB U TIpeBpallleHNst JHePIUU BKIIeTKe,
doTocuHTe3a, MIaCTUYECKOTO U SHEPreTUYeckoro obMeHa, XeMOCHHTE3a,
MHTO3a, Meli03a, OTIJIO0TBOPEHUS], pa3MHOKEHUSI, UHIUBU/TyaJTbHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHe3)

YMeHUe PUMEHSITh TIOTyYeHHbIe 3HAHHUSI /11 00bsCHEHHS OMOIOTHYe CKMX
TIPOLIECCOB U sIBJIEHUH, [I7Isl IPUHSATHS MPAKTUUeCKUX PellieHui
BITOBCE/THEBHOM )KU3HU B Lie/isiX 0becrieueHust 6e30MacHOCTH CBOETO
3/I0POBbBSI U 37[0POBbsI OKPY>KaIOIIUX Jitofiel, coOMofieHrs HOpM TPaMOTHOTO
TIOBe/IeHUsT B OKPY)KAIOIL[el PUPOHON cpejie; MOHUMaHue Heo0X0[UMOCTH
WICTI0/Th30BaHUS TOCTW)KEHH COBpeMEeHHOUM OMOIOTUHM ¥ OMOTEeXHOIOT M
JJ1s1 PaLiMOHAIbHOTO MPUPOZ0IIOIb30BaHUs




YmeHue peliaTh 3/;IeMEHTAPHBIE T'eHEeTUUECKUE 3ajd9 Ha MOHO- U ,I[I/II"I/I6-
PyUAHOE CKpellrBaHKe, CLHeIlJIeHHOe HaC/le/loOBaHKWe,; COCTaB/IATh CXEMBbI
MOHOFI/I6PI/I,[[HOFO CKpelrBaHus 4J1d MPeACKd3dHUA HaC/1eJOBAHUSA TIPU3HA-
KOB y OpPraHrM3MOB

YMeHue BBITIOHATH Tab0paTOpHbIe UMPaKTHUECKHe paboThl, COO/MIOATh
TipaBwWIa Tipu paboTe ¢ yueOHBIM MI1a00paTOPHLIM 000PYI0BaHHUEM




YMeHHe KPUTHUECKH OL|eHUBAaTh MMHTEPIIPETHPOBATh HH(POPMALIHIO
OHOIOrMUYeCKOTO COZIeP)KaHMs1, BKTFOUAOIIYO MTCEB0OHayUHbIe 3HAHUS U3
pa3MuHbIX UCTOUHHUKOB (CMU, HayyHO-TIOMNY/ISIPHbIE MaTepHUaJibl); STH-
YyeCKre acreKThbl COBPEMEHHbIX MCC/IeI0BaHUI B OMOIOrMH, MeIULUHE,
OMOTEeXHOJIOTUHA
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YMeHue co3/jaBaTth COOCTBEHHbBIE MMCbMEHHBIE U YCTHBIE COOOIIIeHUS,
00606111851 6roT0rHUUe CKy 0 MH(OPMALUIO U3 HeCKOTbKUX CTOUHHUKOB,
IPaMOTHO MCIT0/Ib30BaTh MOHSATHHHBIN arnrapar OUoJ/Ioruu

Kopg riposepsiemoro
pe3ysbrara

[TpoBepsieMbie MpeJMeTHbBIE Pe3y/IbTaThl 0CBOEHUsT OCHOBHOM
obpa3oBareIbHOM MTPOrpaMMbI cpeiHero 0011iero oopa3oBaHuUs




ChopMHpPOBAaHHOCTb 3HAHWM O MeCTe W PO/ OMOJIOTHUM B CUCTEME Hayu-
HOT'O 3HaHWsI €CTeCTBEHHBIX HayK, BOOPMUPOBAHUU COBPEMEHHOH ecC-
TeCTBEeHHO-HAayYHOU KapTUHBI MUPAa UHAYYHOT'O MUPOBO33DEHMUST; O BKJIa/le
POCCHUMCKHX U 3apy0e)KHbIX yUEHBIX-OHMOIOTOB B pa3BUTHe OMOJIOTHY;
(byHKI[MOHAIBHOM IPaMOTHOCTH Ye/I0BeKa /I/Is pellieHUs )KU3HEHHBIX 3a7iau

YMeHUe pacKpbIBaTh COZiep>KaHHe OUOIOrMUeCKUX TEPMUHOB U MIOHSITHIA:
)KU3Hb, K/IeTKa, OpraHu3M; MeTabo/m3M (0OMeH BelllecTB U MpeBpallieHre
SHEpruu), ToMeocTa3s (caMoperyJisiliisi), ypOBHeBasi OpraHu3aLiyst )KUBbIX
CUCTeM, CaMOBOCIIPOU3Be/ieHre (PerpoAyKLYs), Hac/leCTBEHHOCTb,
M3MEeHUHUBOCTb, POCT U pa3BUTHE

YMmeHue usnaratb OMooruueckKrie Teopun (KIeTouHasi, XpoMOCOMHas,
MyTal[MOHHas1), 3akoHbI (I. Menpesns, T. Moprana, H.W. BaBunosa) u
yueHus (0 [eHTpaX MHOT000pa3ust ¥ IIPOUCXOXK/IEHUS KY/IbTYPHBIX
pactenuii H.W. BaBuioBa), onpeZiesiiTb TpaHULbl UX IPUMEHUMOCTH K
JKUBBIM CHUCTeMam

YMeHue B/lafieTh MeTOJaMU HayuyHOTO TI03HaHUs B Oroioruu (Hab/rogeHe
Yl OTMCaHKe >XKUBbIX CUCTEM, IPOLIECCOB U SIBJIEHUIA; OpraHu3aLus U
TIpOBe/IeHre OMOIOTHYeCKOTO SKCIIEPUMEHTA, BhIIBW)KEHUE TUIIOTE3bI;
BbIsSIB/IEHHME 3aBUCUMOCTH MeXXy UCCIeyeMbIMU BeJTMUMHAMU, 00bsCHEeHMe
TMOJIyYeHHBIX pe3y/IbTaTOB, UCT0/b30BaHHBIX HAyUHbIX MTOHATUM, TEOPUU U
3aKOHOB; YMeHHMe [ie/1aTh BbIBOZAbI HA OCHOBAHUHU T0/TyUeHHBIX Pe3y/IbTaToB)




YMeHUe BbIJe/IATh CylijeCTBeHHbIe TPU3HaKW BUPYCOB, K/I€TOK TIPOKapPUOT U
9YKapHOT, OJHOKJIETOUHBIX 1 MHOTOK/IETOUHBIX OPTaHU3MOB; 0COOEHHOCTU
TpOLIeCCOB 0OMeHa BellleCTB U TIpeBpallleHNst JHePIUU BKIIeTKe,
doTocuHTe3a, MIACTUYECKOTO U HEpreTHYeckoro oOMeHa, XeMOCHHTe3a,
MUTO3a, Meti03a, OTIIO0TBOPEHUS], pa3MHOKeHUsI, UHIUBUYaTbHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHe3)




YMeHue NPUMEHSITh TIOTyYeHHbIe 3HAHHUS /11 00bsCHEHHs OMOIOTHYe CKMX
TIPOLIECCOB U SIBJIEHUH, [I7Isl IPUHSATHS MPAKTUUeCKUX PellleHui
BITOBCE/THEBHOM )KU3HU B Lie/isIX 0becrieueHust 6e3011aCHOCTH CBOETO
3/I0POBbBSI M 3/[0POBbsI OKPY>KaIOIINX Jtofiel, COO/MoeHrs HOpM TPaMOTHOTO
TIOBe/IEHHsT B OKPY)KAIOIL[el PUPOHON cpejie; MOHUMaHue Heo0X0[UMOCTH
WICTI0/Th30BaHMS JOCTH)KEHH COBPeMEHHOM OMOIOrUM ¥ OMOTEeXHOIOT M
JJ1s1 PaLMOHAIbHOTO MPUPO0TIOIb30BaHUs




YmeHue peliaTh 3/;IeMEHTAPHBIE T'eHEeTUUECKUE 3ajd9 Ha MOHO- U ,I[I/II"I/I6-
PyUAHOE CKpellrBaHKe, CLHeIlJIeHHOe HaC/le/loOBaHKWe,; COCTaB/IATh CXEMBbI
MOHOFI/I6PI/I,[[HOFO CKpelrBaHus 4J1d MPeACKd3dHUA HaC/1eJOBAHUSA TIPU3HA-
KOB y OpPraHrM3MOB

YMeHue BBITIOHATH Tab0paTOpHbIe UMPaKTHUECKHe paboThl, COO/MIOATh
TipaBwWIa Tipu paboTe ¢ yueOHBIM MI1a00paTOPHLIM 000PYI0BaHHUEM




YMeHHe KPUTHUECKH OL|eHUBAaTh MMHTEPIIPETHPOBATh HH(POPMALIHIO
OHOIOrMUYeCKOTO COZIeP)KaHMs1, BKTFOUAOIIYO MTCEB0OHayUHbIe 3HAHUS U3
pa3MuHbIX UCTOUHHUKOB (CMU, HayyHO-TIOMNY/ISIPHbIE MaTepHUaJibl); STH-
YyeCKre acreKThbl COBPEMEHHbIX MCC/IeI0BaHUI B OMOIOrMH, MeIULUHE,
OMOTEeXHOJIOTUHA
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YMeHue co3/jaBaTth COOCTBEHHbBIE MMCbMEHHBIE U YCTHBIE COOOIIIeHUS,
00606111851 6roT0rHUUe CKy 0 MH(OPMALUIO U3 HeCKOTbKUX CTOUHHUKOB,
IPaMOTHO MCIT0/Ib30BaTh MOHSATHHHBIN arnrapar OUoJ/Ioruu

Koz nposepsiemoro

pe3y/brara

[TpoBepsieMbie TIpeIMETHBIE Pe3y/IbTaThbl OCBOEHHSI OCHOBHOM
oOpa3oBare/bHOM MporpamMmmbl cpejiHero obiriero o6pa3oBaHust




CdopMUpOBaHHOCTb 3HAHUM O MeCTe U POJid OUOIOTUU B CHUCTEME
Hay4YHOT'0 3HaHMsI eCTeCTBEeHHbIX HayK, BOOPMHUPOBAHUN COBPEMEHHOU
eCTeCTBeHHO-HAayUHOUM KapTUHbI MHpa UHAyYHOTO MUPOBO33PEHUS; O
BKJIa/le POCCUMCKUX U 3apyOeXXKHbIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
6uosioruu; GyHKIIMOHA/ILHOM TPAMOTHOCTH UesIOBeKa [jisl PelleHust
JKW3HEHHBIX 3aJau




YMeHHe pacKpbIBaTh COZiep>KaHHe OUOIOrMUeCKUX TEPMUHOB U TTOHSITUI:
JKU3HB, K/IeTKa, OpraHu3M; Metabomi3m (0OMeH BelleCTB U MpeBpalleHue
SHEepryu), roMeocTas (caMoperyJisilivisi), ypOBHeBasi OpraHu3aLyst )KUBbIX
CUCTeM, CaMOBOCTIpOU3BeZieHHe (PerpoAyKLUsi), Hac/ie[CTBEHHOCTb,
M3MEeHUUBOCTb, POCT U pa3BUTHE




YMeHUe u3narath OMoorMuecKre TeopuH (KIeTouHasi, XpOMOCOMHasl,
MyTal[MoHHas1), 3akoHbI (I. Menzesns, T. Moprana, H.W. BaBunosa) u
yueHusi (0 LieHTpax MHOTOO0pa3usi ¥ MPOUCXOXKAEHUS Ky/TbTYPHBIX
pactenuii H./1. BaBuioBa), orpeziesisiTh rpaHUI[bl KX TIPUMEHUMOCTH K
JKVMBBIM CUCTEMaM




YmMmeHue B/Ia1€Tb METOAdMHW HAYYHOT'O TIO3HAHUS B 6uoioruu (Ha6JII'0,E[6HI/Ie
M OITMCdHHEe XXUBBIX CUCTEM, ITPpO1LeCCOB 1 HBHGHHﬁ; OpraHuv3alua 1
nposezexHne 610/I0r1Ue CKOTro JKCIIEPpHUMEHTa, BbIABUXXEHNE T'UIIOTE3bI;
BBIABJ/IEHMWE 3aBUCMMOCTH MeXYy UCCIeAyeMbIMH BEJIMUMHAMMU, 00BsICHeHUE
TMMOJIYUE€HHBIX pe3y/IbTdTOB, UCIT0/Ib30BAHHbIX HAYUYHBIX HOHHTHﬁ, TeOpI/II‘;I n
3dKOHOB; YM€HUE [1€/1aTb BbIBOJbI Hd OCHOBAHWH MOTYyUYE€HHBIX pe3yanaT0B)




YMeHUe BbiJIe/IATh Cyll[eCTBeHHbIe TIPU3HAKW BUPYCOB, K/IETOK MIPOKapUOT U
9YKapHOT, OJHOK/IETOUHBIX 1 MHOTOK/IETOUHBIX OPTaHU3MOB; 0COOEHHOCTH
MIPOIeCCOB 0OMeHa BeIleCTB U MpeBpallleH|s] SHEPIUH BKIIETKe,
doTocuHTe3a, MIACTUYECKOTO U HEpreTHYeckoro oOMeHa, XeMOCHHTe3a,
MHTO3a, Meli03a, OT/IO0TBOPEHUS], pa3MHOXKeHUS1, UH/ITUBU/yaTbHOTO
pa3BUTUS OpraHu3Ma (OHTOreHe3)




YMeHre MPUMEHSTh TIOTyYeHHbIe 3HAHUS /IJ1s1 00bCHEHUs OMOIOTHYEe CKMX
TIPOLIECCOB U SIBJIEHUH, /ISl TIPUHSATHS MPAaKTUUeCKUX PellieHni
BITOBCE/ITHEBHOM )KM3HU B Lie/isIX 0becrieueHust 6e30MacHOCTH CBOETO
3/I0POBBSI U 3[0POBbsI OKPY>KaIOIIUX Jitofiel, CObMofieHrsi HOpM TPaMOTHOTO
TOBe/IeHUsI B OKPY)Karolllel MPUPOJHON cpejie; TOHUMaHHe HeOOXOAMMOCTH
WCTI0/Tb30BaHUSA I0CTHXKEHU COBPEMEHHOM OHOJIOTHH M OMOTEeXHOIOT M
JJ1s1 PaLIMOHA/IbHOTO MPUPOZ0IOIb30BaHUs




YMeHue peliath 37eMeHTapHble TeHeTUueCKre 3a/laud Ha MOHO- U
JUrHOpHIHOE CKpellfiBaHue, CIeTJIeHHOe Hac/leloBaHHe; COCTaB/ISATh
CXeMbl MOHOTMOPUJHOTO CKpeIIMBaHUs [I/is TIPeiCKa3aHusl Hac/le[0BaHus
TIPU3HAKOB Y OPraHM3MOB

YMeHue BBITIONHSATD 1a00paTOpHbIe U TTPAKTUUYeCKHe paboThl, COO/HOIATh
TipaBwWIa Tipu paboTe ¢ yueOHBIM U J1aOOpPaTOPHBIM 000PYI0BaHHEM




YMeHre KPUTHUECKH OIIeHHUBATh U UHTEPIIPeTHPOBATh MH(OPMAL[HIO
OHOJIOrMUYECKOTO COZIePYKaHMsI, BK/TFOUAFOII[YIO TICEBJOHAYYHbIE 3HAHUS U3
pa3MuHbIX UCTOUHHKOB (CMU, Hay4yHO-TIOMY/IsIpHbIE MaTepHalibl);
STUYECKHE aCTeKThbl COBPEMEHHBIX MCC/Ie[OBAHUM B OHOIOTHH, MeJULIMHE,
OMOTeXHOJIOTUU
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YMeHue co3ziaBaTh COOCTBEHHbIE MMChbMEHHBIE U YCTHBIE COOOIIEeHMS,
00600111251 6H0TOTMUECKYF0 HHGMOPMAIUIO U3 HECKOTBKUX UCTOUHUKOB,
IPaMOTHO MCII0/Ib30BaTh MOHSATHUIHBIN anmapar O1oJIoruu

[TpoBepsieMbie TpeOOBaHUS K pe3y/ibTaTaM 0CBOeHUsi OCHOBHOM 00pa30BaTeIbHOM MPOrpamMMmBbl 110

ouosioruu B 11 kacce

Kog
TpOBepPsieMOro
pe3sy/ibTaTa

[TpoBepsieMble MpeJMeTHbIE Pe3y/IbTaThbl 0CBOEHUsI OCHOBHOW 00pa3oBaTeIbHOM
TIPOTPaMMBbI CpeiHero o01ero oopa3oBaHus

ChopMHUPOBAHHOCTD 3HaHUM O MeCTe M PO OMOJIOTHU B CUCTEME HayuHOTO
3HAHUS eCTEeCTBEHHBIX HayK, B (JOPMUPOBAHUM COBPEMEHHOM €CTeCTBEHHO-
Hay4YHOM KapTHHBI MHUpPa M HAyYHOTO MUPOBO33PEHUS; O BK/Ia/le POCCUHMCKUX U
3apy0e’KHBIX YUEHBIX-010J/IOTOB B pa3BUTHeE OMOIOTUH; PYHKIIMOHATLHOM
I'PaMOTHOCTH UeJIOBeKa [ijisl pellieHUst )KM3HEHHBIX 3a/1au

YMeHHe pacKpbIBaTh COZiep>KaHe OUOIOTHUeCKUX TEPMUHOB U TTOHSATHIN: BU/I,
TIOTTY/ISALINSI, TeHO(OH/I, SBOJTIOLINS, IBIDKYIIME CHIIBI ((PaKTOPBI) SBOIOLINY,
TIPUCITOCOO/IEHHOCTh OPraHU3MOB, BUZI000pa30BaHKe, KOI0THYeCKUe (haKTophbI,
9KOCHUCTEMa, MPOAYIIeHThbI, KOHCYMEHTBI, PeAYIIEeHTHI, 1[eT1 TTUTaHuS,
SKoJIorMueckasi mipamu/ia, broreorieHo3, bruocdepa

YMmeHue u3naratb O1oorMUecKrie TeOpur (3BOJTFOIIMOHHAs Teopust Y.
[lapBUHa,CUHTETUUECKast TeOpHs SBOJIIOLIMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apogpiieBoro cxofctBa K.M. bspa, uepefioBaHusi I1aBHBIX HallpaBJIeHUN U
nyTeit 3Bosmronun A.H. CeBepiioBa, yueHust o 6uocdepe B.M. BepHazickoro),
orpe/iesisiTh TPAHULIbl UX TTPUMEHUMOCTH K >KUBBIM CUCTEMaM

YMeHue B/laZieTh MeTOJaMH HAyUHOTO TT03HaHUsS B Ouosioruu (HabmogeHue u
OMMCaHue XXUBBIX CUCTeM, TIPOLIECCOB U SIBJIEHUM; OpraHu3aliys U MpoBe/leHHe




TIPOBEPSIEMOT0
pesysbrara

Ko o o
A [TpoBepsieMbie TIpeIMeTHBIE pe3y/bTaThbl 0CBOEHHSI OCHOBHOM 00pa30BaTeIbHOM

TIpOTrpaMMbI CpeiHero o61ero oopa3oBaHus

0M10JIOrYe CKOTro 3KCIIepUMEHTAa, BbIABW)KEHNE T'MITI0TE3bI; BLISAB/I€EHHE
3dBUCUMOCTHU MeXy ruccieayeMbIMU BeJIMYMHAMU, 00BsACHeHUe MO/Ty4YE€HHBIX
pe3y/1bTaTOB, NCITO0/Ib30BAHHBIX HAYUYHBIX HOHHTI/Iﬁ, TEOPI/Iﬁ " 3dKOHOB; YMEHHE
Je/1aTb BbIBOABI HA OCHOBAHWH IMOJTYUe€HHbBIX pEBYJ'IbTaTOB)

YMeHUe BbIZIeISTh CyILleCTBeHHbIe PU3HAKU CTPOEHHsT OUOIOTHYe CKUX
00BEKTOB: BUJIOB, MOMYJISALIMH, TIPOAYLIEHTOB, KOHCYMEHTOB, PeJlyL|eHTOB,
O1oreoL|eH030B 1 KOCHCTeM; 0COO@HHOCTH MPOL{eCCOB HAC/Ie/ICTBEHHOU
M3MEHUMBOCTH, eCTeCTBEHHOTO 0TO0pa, BUj000pa30BaHus, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIeHICTBHUS SKOJIOTHUECKUX ()aKTOPOB Ha OPraHU3MBI, TIepeHoCca
BeI[eCTB UIMOTOKA SHEPTHH B 3KOCUCTEMaX, aHTPOTIOTeHHBIX U3MEHEHHI B
9KOCHCTEMAaX CBOeH MeCTHOCTU, KDYTOBOPOTA BEL[eCTB U OMOre0XUMHUUeCKUX
I[UKJIOB B 6rocdepe

YMeHue pUMeHSITb TIOTyYeHHbIe 3HaHUS [1Jisi 00bsiCHEeHUsT O10IoTHYeCKIX
TMPOLIECCOB U SIBJIEHUM, [1/151 IPUHATUS TIPAKTUYECKUX PellleHU B OBCeJHEBHOU
JKU3HU B Lie/sax obecrieyeHusi 6e3011aCHOCTH CBOErO 3/10POBbSI U 3/I0POBbSI
OKPY>KaloIIMX JTtofiel, COO/F0ieHrsT HOPM I'PaMOTHOTO TTOBe/IEHUS B
OKpY»Karollleli MPUPOJHOM cpejie; TOHUMaHKe He0OX0MMOCTH HUCIIOTb30BaHUs
TOCTIKEeHU COBPeMeHHOM O1O0JIorvy /i/1si paL{MOHa/IbHOTO TIPHUPO/IOTIOb30BaHKS

YMeHHe peliaTth 3/ieMeHTapHble OMOI0ruUecKe 3aauk, COCTAB/IATh CXeMBI
riepeHoca BellecTB U SHePryu B 3KocHcTeMax (1jeru MUTaHus)

YMeHMe BBITIOHATE J1TaOOpaTOpHBIE U MTPAaKTHUeCKre paboThl, COOMIOAATE
TpaBUJIa Mpu paboTe ¢ yueOHBIM 1 1ab0paTOPHBIM 000pyAOBaHUEM

YMeHHe KpUTHMYeCKH OLleHMBaTh UMHTEPNPeTHPOBaTh UHPOPMALIUIO
OHOIOrMYeCcKOro CoZiepyKaHsl, BK/TFOUAIOIIYTO TICeB/JOHayUYHbIe 3HAaHUS U3
9 pa3nUuUHbIX UCTOUHMKOB (CMM, HayyHO-IOMNY/IsIpHbIE MaTepyalbl);
paccmarpuBarh 17100aIbHbIe 9KOJIOrMUYeCcKre Tpo0sieMbl COBPEMEHHOCTH,

(hopmMHpOBaThH 10 OTHOILIEHUIO K HUM COOCTBEHHYHO MO3ULIUIO

YMmeHue co3ziaBath COOCTBEHHBIE MMChMEHHbIE U YCTHBIE CO00IIeHus], 06001Iast
10 OroorNYeCcKyr0 HHPOPMALMIO U3 HEeCKOJIbKUX UCTOYHHUKOB, FPaMOTHO
WCTIO/Tb30BaTh MTOHATHUIHBIN arimapat OMoIoruu

TTpoBepsiemMble 371eMeHThI CofiepKaHusi 1o 6uosoruu B 10 kiacce

Koz [TpoBepsiemMblIi1 371eMEHT COZeP>KaHUs
1 Bburonorus Kak Hayka
11 Buonorus — Hayka 0 k1B ripupoze. Ponb 6ronoryuu B GopMUPOBaHKMY COBPEMEHHOM
HayuyHOW KapTHHbI Mupa. Crucrema 610I0ornyeckux HayK
19 MeTozb1 TIO3HAHMS )KUBOW TIPUPOALI (HaO/F0jeHre, SKCIIePUMEHT, OTMCaHue, U3MepeHue,
K/accudUKalys, MoZie/TMPOBaHue, CTaTUCTUUeCKast 00paboTKa AaHHbIX)
2 JKuBble cMCTeMbl U UX OpraHu3aLus
21 JKuBbie cuctembl (brocKcTeMbl) Kak rpegMeT u3yueHus 6uonorvuu. CBolicTBa 6rocucTeM
' Y MX pa3HooOpasue
29 YpOoBHU OpraHu3alui OMOCHUCTeM: MOJIEKY/ISIPHO-TeHeTUYe CKU, K/IeTOUHbIH,
) OpraHU3MeHHbIH, TIOMY/ISILIMOHHO-BU/IOBOH, SKOCHUCTEMHBIH, OM0ChepHbIH
3 XVMUYeCKUi COCTaB U CTPOEHUE KIeTKU
XUMHUUeCKUil COCTaB K/IeTKU. XMMUYeCKHe 3/IeMEeHThI: MaKpPO3/1IeMeHThI, MUKPO3/IeMEeHTHI.
3.1 Bopa v muHepanbHble BellecTBa. @YHKIIMM BOZBI U MUHEPa/IbHBIX BeleCTB B K/IeTKe.

[Mopmep>kaHrie OCMOTUYECKOTO OaaHca
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3.2

benku. CocraB 1 cTpoeHUe 6e/TKOB. AMUHOKHUC/IOTBI — MOHOMepbI bekoB. He3amMeHUMbIe
Y 3aMeHMMble aMUHOKHC/IOTBL. AMUHOKHC/IOTHBIN COCTaB. YPOBHU CTPYKTYPbI Oe/TKOBOM
MoJIeKy/ibl (TIepBHUYHAsl, BTOPUUHAS, TPETUYHAsI U UeTBepTUUHasi CTPYKTypa). XUMHUUecKue
cBoiicTBa 6esikoB. bruonornyeckue GpyHkuyu 6eskoB.depmeHThI — OHOI0OTHYeCKre
KaTasu3aTtopbl. CTpoeHue hepMeHTa: aKTUBHBIN 1IeHTp, CyOCcTpaTHast Criel{u(pUUHOCTb.
KodepmenTsl. Buramuubl. OTinuns (pepMeHTOB OT HEOpPraHUUYeCKUX KaTalinu3aTopoB

3.3

YrneBofbl: MOHOCaxXapuAbl (T/TF0K03a, prubo3a u Jie3okcrupubo3sa), Aucaxapu/bl (caxaposa,
JIaKTO3a) ¥ morcaxapu/ibl (Kpaxmasi, IJIMKOTeH, 1e/ito03a). bruonornueckre dhyHKIMU
yTI/1eBoZ0B.JIUMUABI: TPUITIULIEPU/IbI, CTepouibl, pochonumnuabl. ['uapodunbHO-
rupodoOHbIe cBOMCTBA. Bruonoruueckue GyHKImu munuzoB. CpaBHEHHe YT/IEBOIOB,
0esKOB U JIUIKZ0B KaK UCTOUHUKOB SHEPrUU

3.4

Hyxkneunossle kucnotsl: JIHK v PHK. Hykieotybel — MOHOMepPBI HYK/IEMHOBBIX KUCIIOT.
Crpoenue u gpynkuuu JJTHK. Ctpoenue u ¢pynkiuu PHK. AT®: ctpoeHue upyHkumu

3.5

LTutosiorus — HayKa o KjeTke. KyetouHas Teopust. MeTo bl U3yueHus K/IeTOK

3.6

KneTka Kak 11e/i0cTHasi >kvBasi cucrema. OOb1ie MpU3HaKU KJIETOK: 3aMKHYTasl Hapy KHast
MembpaHa, monekysbl JJHK kKak reHeTHueCKuyii armapar, CUCTeMa CHHTe3a benka

3.7

TuIIBI KJIETOK: 9yKapuoThUecKas ¥ TpokapuoTuueckas. Oco6eHHOCTH CTPOeHUst
MIPOKaprOTHYeCKOH KieTKH. KietouHasi cteHka bakTepuii. CTpoeHHe 3yKapruOThYeCKOH
K/1eTKU. OCHOBHbIE OT/IMYMSI PACTUTE/IbHOM, )KUBOTHOW M IPUOHOMN K/1eTKH

3.8

[ToBepxHOCTHBIE CTPYKTYPhI KI€TOK — K/IeTOUHAsI CTeHKA, IVIMKOKA/INUKC, UX (QyHKIUH.
[Tna3marrueckasi MembpaHa, eé cBoicTBa U GyHKIMU. L[uTor1a3mMa 1 eé opraHoubl.
OpHOMeMOpaHHbIe OPTaHOW/IbI KJIETKH: SHAOIUIa3MaTuueckas cethb (OT1C), armapar
Tonbky, mu3ocoMsbl. [1oyaBTOHOMHBIE OPraHOU/IbI KJIETKW: MUTOXOHAPUH, TVIACTU/BL.
ITpoucxoxkaeHre MUTOXOH/IPWH U T1acTuf,. Bugel iactry. HemMemOpaHHbIe OpraHOU/IbI
K/IeTKW: PUO0COMBI, KJIeTOUHBIN I[eHTP, PeCHUYKH, KI'YTUKU. DYHKI[UM OPraHOWU/[0B
KeTKU. BkiroueHust

3.9

S1po — pery/isTOpHbIN LieHTp KaeTku. CTpoeHUe siipa: siiepHasi 000/7104Ka, Kaprorijia3ma,
XPOMarTHH, SI/IPBIIIKO. XPOMOCOMBI

3.10

TpaHCnopT BellecTB B K/IeTKe

JKv3He1esTeTbHOCTh KJTeTKA

4.1

OO6MeH Bel1leCTB, WM MeTab0M3M. ACCUMIIALUS (TI/IaCTHUeCKUi 0OMeH) U
JUCCUMUJIALINS (SHEpreTHYeCcKuii 00MeH) — ZiBe CTOPOHBI €IMHOTO Tpoliecca
MeTabosu3ma. Turel 0OMeHa BellleCTB: aBTOTPO(HBIN U reTepoTpodHbINA. Posb
(epmMeHTOB B 0OMeHe BeleCTB U MPeBpalljeHuH SHePTUH B KIIeTKe

4.2

dotocunTe3. CBeToBasi U TeMHOBasi a3bl HoToCHHTe3a. Peakiu
¢dorocrHTe3a.0¢heKTUBHOCTL POTOCHHTe3a. 3HaueHue (POTOCHHTe3a /15 )KU3HU Ha
3emsie. BivsiHue ycioBU cpefibl Ha (DOTOCHUHTE3 U CTIOCOOBI TIOBBIIIIEHHS €ro
MIPOJYKTUBHOCTH y KYJIbTYPHBIX pacTeHUil. XeMOCHHTe3. XeMOCUHTe3HpPYoL1e
OakTepuu. 3HaueHHe XeMOCHHTe3a [/t KU3HU Ha 3emie

4.3

OHepreTuueckuii 0OMeH B K/ieTKe. PaciiieryieHre BellecTs, BbiZiesieHre U
aKKyMY/IMPOBaHMe YHEPTUH B K/IeTKe. DTallbl SHepreTUueckoro obMeHa. I'mkomms.
Bpoxxenue u ero Bubl. KucnopogHoe okucieHue, Wid KJIeTOUHOe JbIXaHUe.
OddeKTUBHOCTL SHEPreTHUUeCKOro 0bMeHa

4.4

Peakijuu MaTpuuHOro cuHTe3a. 'eHetnueckas nHpopmauus u JJHK. Peanuzanys
reHeTHYeCKor MH(GOpMAaLM B K/IeTKe. ' eHeTHUeCKui KOZi M ero CBOMCTBA. TpaHCKpUIILUS
— MaTpruHbiii cuHTe3 PHK. Tpancsims — 6uocunTe3 6esika. KogrupoBaHue aMUHOKHCIIOT.

Ponb pubocom B 6uocrHTe3e Gesika

4.5

Hexknetounslie (opMel XKU3HU — BUPYChL. VIcTopust OTKpbITUs BUpYCOB (/].11.VIBaHOBCKMIA).
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OcobeHHOCTH CTPOeHHSs U JKU3He/esiTe/IbHOCTH BUPYCOB. bakrepuodaru. bonesnu
pacTeHUH, )XKMBOTHBIX U YesIOBeKa, BbI3bIBaeMble BUpycamMH. Brupyc nMmyHozedumra
yesioBeka (B1Y) — Bo36yaurens CITN da. ITpoduiakTiKa pacrpocTpaHeHuUs1 BUPYCHBIX
3aboseBaHMi

PasmHOXeHue u WHAWBHUYa/IbHOE Pa3BUTHE OPIdHW3MOB

5.1

KneTouHblii LMK/, UM )KU3HEHHBIN LUK/ KieTKu. VIHTepdasa u mutos. Ipotieccel,
rpoTeKarolue B UHTepgase. Peryivkanys — peakuyst MaTpuuHoro cuHTe3a JHK.
CrpoeHue XxpoMOCOM. XPOMOCOMHBIM HabOp — KapuOTHII. [IUI/IONIHBIN U TaryIOWAHBINA
XPOMOCOMHbIe Habopbl. XpoMartuzbl. LluTonornueckre 0CHOBbI pa3MHOXKEHUST
VVH/IMBU/Iya/IbHOTO pa3BUTHs OpraHu3MoB./JenieHne K1eTK — MuTO3. CTagjuu MUTO3a.
[Tporeccel, NporcxosIe Ha pasHbIX CTausIX MUTO3a. bruoornyeckuii cMbICc MUTO3a

5.2

dopmbl pa3MHOKeHUs1 OpraHU3MOB: Oecriosoe  rosioBoe. Buapl Gecrionoro
Pa3MHOXKEHUSI: IeJIeHUe Ha/[BOe, ITOUKOBAHKE OJJHO-U MHOTOKJIETOUYHBIX,
criopoobpa3oBaHye, BereTaTUBHOE Pa3MHOXKeHHe. VICKyCcCTBeHHOe KITOHUPOBaHKe
OpraHU3MOB, ero 3HaueHHe /71 CeJIeKL{UN

5.3

I[TonoBoe pa3MHOXeHHe, ero oTanurs oT becriosioro. Metio3. Cragun Meiio3a. [Tpoueccsr,
MPOMCXOJAIIMe Ha CTaAusAX Melo3a. [ToBeseHre xpomocoM B Metio3e. KpoccuHrosep.
Bronornuecknii CMbIC/ U 3HaYeHWe Mero3a

5.4

I'ameToreHes — rporjecc 06pa3oBaHUs MOMOBBIX K/IeTOK y )KUBOTHBIX. I10/10BbIe JKkere3bl:
CeMeHHHKHU U snyHuKY. OOpa3oBaHre U Pa3BUTHeE TI0IOBBIX K/IETOK — TaMeT
(criepmarosouf, sifilieK/eTKa) — criepMaroreHes u ooreHes. Oco6eHHOCTH CTPOeHUst
SWLIEKJIeTOK U criepMaro3ouzioB. OmoforBopenue. [lapreHorenes

5.5

VuauBuayanbHOe pa3BuTHe (OHTOTeHe3). IMOpUOHaIbHOe pa3BuTHe (IMOpHoreHes).
OTaribl 3SMOPUOHAILHOTO PAa3BUTHS Y TIO3BOHOUYHBIX )KUBOTHBIX: IPOOJIEHNE, TaCTPY/ISILIS,
opraHoreHe3s. [TocTamMOproHa/IbHOE pa3BUTHe. TUITBI TOCTIMOPHOHA/IEHOTO Pa3BUTHS:
npsiMoe, HerpsiMoe (JIMUMHOUHOe). Biiusinue cpefibl Ha pa3BUTHe OPraHU3MOB; (DAKTOPHI,
criocoOHbIe BI3bIBATh BPOXK/AEHHBIE YPOACTBa. PocT u pa3Butue pacteHuii. OHTOTeHe3
L[BETKOBOT'O pacTeHUsi: CTpOeHUe CeMeHH, CTaIuy Pa3BUTHS

HaCer,I[CTBEHHOCTB U U3MEHYMBOCTb OPIrdHM3MOB

6.1

ITpegmet u 3azjaun reHeTUKU. VicTOpUs pa3sBUTHA reHeTUKU. BKas poCccuickux
n3apybeXXHbIX YUEHBbIX B pa3BUTHe reHeTUKW. MeTo/ibl reHeTHKH (TMOpuj0/oruuecKui,
LIUTOreHeTUYeCKUI, MOJIEKY/ISIPHO-TeHeTHYeCKUii). OCHOBHbIE FeHeTHUeCKYe TIOHSATHS.

leHeTHueckasi CMUMBOJIMKa, UCTIO/Ib3yeMasi B CXeMaxX CKpellBaHuN

6.2

3aKOHOMEpPHOCTHU Hac/1eloBaHUs [IPU3HAKOB, yCcTaHOB/IeHHble [.MeHzenem. MoHO
rubpuHOe CKpelrBaHue. 3aKOH eZIMHO00pa3susi TMOPUOB TIepBOro MOKo/eHus1. [1paBusio
JOMUHUPOBaHUs. 3aKOH paclijell/IeH!s IIPU3HAKOB. I'unoresa ynucToTel ramet. [TosHoe u
Hero/iHoe JOMUHUpoBaHue. [IurubpusHoe cKpeljuBaHue. 3aKOH He3aBUCUMOTO
Hac/ieJOBaHUsI TIPU3HAKOB. LIUTOreHeTHYeCKre 0CHOBBI AUTMOPHHOTO CKpeL[UBaHUS.
AHanusupyroliee ckpelyanye. Vcrop30BaHue aHaIM3UPYIOLLero CKpeluBaHus [i/ist
oripe/iesieHUsi TeHOTUIIAa 0COOU

6.3

CuenneHHoe Hac/lefloBaHue npr3HakoB.Pabora T.MopraHa 1o ciiernjieHHoOMY
Hac/ieZloBaHUIO reHoB.HapyllleHue clieryieHyst FeHOB B pe3y/ibTare KpOCCHUHIOBepa.
XpOMOCOMHasl TeOpUsl HaC/Ie[iICTBeHHOCTH. ['eHeTuecKkye KapTel. ['eHeTHKa 1oa.
XPpOMOCOMHOe oIpejiesieHHe 11oj1a. AyTOCOMBI U IT0JIOBbIe XpPOMOCOMBI. ['0OMoraMmeTHble U
rereporameTHble opraHv3msl. HaciesoBaHye MpyU3HAKOB, CLIEIJIEHHBIX C I10JIOM

6.4

V13MeHUMBOCTb. BU/Ibl N3MEHUMBOCTU: HeHAC/e/[CTBeHHAasi U Hac/ecTBeHHasi. Posib cpe/ib
B HEHACJ1e[ICTBEHHON U3MEHUYMBOCTH. XapaKTepUCTUKa MOAH(UKALIMOHHON
M3MEeHUMBOCTH. BapualjMoHHbIi psifi ¥ BapualjMoHHast KpuBasi. Hopma peakiiyy nprsHaka.
KonuecTBeHHbIe 1 KaueCTBeHHbIE MPU3HAKU U X HOpMa peakijuu. CBoWCTBa
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MOAU(PUKALIMOHHON U3ME@HUYMBOCTH

6.5

HacrnecTBeHHas1, WM TeHOTUTTYeCKast, ©3MeHUHMBOCTh. KOMOMHATUBHAsI N3MEHUYUHOCTb.
Meii03 1 T10/I0BOM TIPOL[eCC — 0CHOBA KOMOWHATUBHON M3MEHUUBOCTH. MyTaljMOHHAas
M3MeHYMBOCTb. Kitaccudukalysi MyTalyii: TeHHble XPOMOCOMHbIe, TeHOMHbIe. YacToTa u
MPUUKHBI MyTaluii. MyTareHHble (aKTOpbl. 3aKOH TOMOJIOTHYECKHX PSIZIOB B
HacaeACcTBeHHOU nu3meHunBocTy H.W. BaBuiosa

6.6

leneTtuka uesnoBeka. Kapuotun yesioBeka. OCHOBHbIE@ METO/bl T€HETUKU
ye/I0BeKa:reHeasornuecKuid, O/IM3HeI[0BbIN, [IUTOreHeTHYe CKUHM, OMOXMUMHUEe CKHH,
MOJIeKy/IsIpHO-TeHeTUuueckrii. CoBpeMeHHOe orpe/ie/ieHre reHOTUra: T0JTHOTeHOMHOe
CeKBeHUPOBaHUe, FeHOTUIIMPOBaHue, B TOM Yuciie ¢ romolsto I111P-anamusa.
HacnencrBeHHbIe 3a00/1eBaHusT UeI0BeKa: reHHbIe 0071e3HU, 00/1e3HHU C HAC/Ie[ICTBEHHOMN
TMIpe/IPacrioNoyKeHHOCThI0, XPOMOCOMHbBIe O0sie3Hr. CoMaTHyecKue U reHepaTHBHBIE
MyTauyy. [IpUHLIUIIEI 30pOBOTO 06pa3a XKU3HH, [UarHOCTHUKU, TTPOMUIAKTUKY UIeUeH s
reHeTHUeCKUX Oose3Hel. MeMKo-reHeTHUeCKOe KOHCY/IbTUPOBaHue. 3HaUeHHe
MeJULIMHCKOW reHeTUKH B MPeIOTBPAIL[eHUH U JIeUeHUM reHeThue CKUX 3a00/1eBaHUM
Yye/IoBeKa

Cenexiusi opraHu3moB. OCHOBBI OMOTEXHOJIOTHH

7.1

CelekLMs KaK HayKa M IIpoLjecc. 3apoKJeHue CesleKLiUM U JoMecTrKalys. Yuenue H.U.
BaBusioBa o 1jeHTpax MPOUCXOXKAEHUS 1 MHOTO00OPa3usi KY/IbTYPHBIX pacTeHuH. L|eHTpbI
TPOMCXOXKeHUs JOMalIHUX KUBOTHbIX. COPT, IOpoza, LTamM

7.2

CoBpeMeHHbIe MeTO/IbI CeeKLMA. MacCOoBbIM U UHIUBUAYa/IbHBIA OTOOPBI B CeeKLUn
pacTeHUil 1 )KMBOTHBIX. OL|eHKa 3KCTepbepa. biM3kopoAicTBeHHOe CKpelBaHe—
uHOpuAUHT. Uncras ivHus. CKpellvBaHUe YUCTBIX JIMHUM. [eTepo3uc, um rubpuHas
cuna. HepozacTBeHHOe ckperjuBanue — ayTOpuauHr. OTAanéHHas THOpUM3anys 1 eé
ycnexu. VICKycCTBeHHBIM MyTareHe3 u Moay4yeHue MoIUIIon0B. 1oCTKeHUs cesleKLun
pacTeHWi, )KUBOTHBIX U MUKPOOPTraHU3MOB

7.3

buorexHoorys Kak oTpac/b Npov3BO/CTBa. ['eHHas UHXeHepysl. DTarlbl CO3J,aHUs
pekombuHanTHOM [THK v TpaHcreHHbIX oprann3mMoB. KietouHas urkenepusi. Kierounsre
Ky/IbTypbl. MUKDPOK/IOHa/IbHOE pPa3MHOXKeHHe pacTeHHi. KinoHrvpoBaHue
BBICOKOTIPOJYKTUBHBIX CeJIbCKOX03HCTBEHHBIX OPraHU3MOB. JKOJIOTUYeCKre U
sTUYeckue rpobsembl. 'MO — reHeTrueCcKy MOAWGHULIMPOBAHHbIE OPTaHU3MbI

ITpoBepsiemMbIe 3/1eMeHTBI COZiepKaHMs 1o buosioruu B 11 Knacce
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OBO/MIOLIMOHHAS OUOJIOTHS

1.1

OBOJTIOLIMOHHAs Teopusi U eé MecTo B 61osioruu. CBU/IeTe/IbCTBA SBOJTFOLIUU.
[TaneoHTO/IOTMUECKHE: TIOC/IE0BaTe/IbHOCTD MOSIBI€HUS BU/IOB B [1a/Ie0HTOJIOT MU CKOH
JIeTONMCH, NepexofiHble popMbl. bruoreorpaduueckue: cxoCTB U pa3inuue (ayH u ¢uiop
MAaTepHKOB 1 OCTPOBOB. DMOPHOIOTHYECKHe: CXOACTBA U Pa3nniusi SMOPHOHOB pa3HbIX
BH/I0B [103BOHOYHBIX. CpaBHUTEIbHO-aHaTOMUUEeCKUe: TOMOJIOTUYHbIE, aHA/IOTUYHBIE,
PyAVMeHTapHbIe OPraHbl, aTaBU3Mbl. MoJIeKy/IsipHO-0MOXUMHUUeCKHUe: CXOZICTBO
MeXaHU3MOB HacJIe[CTBEHHOCTU U OCHOBHBIX MeTab0/IMueCKUX MyTel y BCeX OPraHu3MOB

1.2

OBomoLoHHas Teopud Y. [JapsuHa. [IpeAnocsliKv BOSHUKHOBEHYS JapBUHU3MA.
JBUKyli[Me CHbI 3BOJTIOLIMM BUJIOB 110 [lapBUHY (M30bITOUHOE pa3MHOKeHHe TPU
OrpaHUYeHHOCTH PeCypCOB, HeoTpeZenéHHast U3MeHYMBOCTh, Oopb0a 3a CylecTBOBaHue,
eCTeCTBeHHBIN 0TOOP)

1.3

CunTtetnueckas Teopus 3BomoLud (CTD) 1 0CHOBHBIE e€ nonokeHus1. MUKpPO3BOJIIOLIUSL.
[Tonynsuus Kak equHALIA BHU/Ia U SBOJIIOLUA

1.4

[Brxy1iiue cumbl ((hakTopbl) 3BOJIOLMU BUJOB B IIpHUpoe. MyTalMoHHBIN NpoLiecc
VMKOMOWHATHBHAsi U3MeHUMBOCTh. [0y IsiOHHbIe BOTHBI U Apeid reHoB. M3osius u




murpaiys. EcrecTBeHHBIN 0TOOD — HaNpaB/SIOLIHiA (aKTOp IBOOLUH. POPMBI
ectecTBeHHOro 0TO0pa.Ilprcrocob1eHHOCTh OPraHM3MOB Kak pe3y/ibTaT SBOJIIOLIUH.
[Tpumeps! npucriocobieHnid y oprann3mMoB. ApomMopdo3sl 1 uaroaganTauyu. Bug u
BusiloobpasoBaHue. Kpurepuu Buga. OcHOBHBIe OpMBbI BH[000pa30BaHus:
reorpaguueckoe, 3K0JI0rHYecKoe

1.5

Makpo3Bosmorus. @opMbl 3BOMMIOLIMU: (pUieTUUecKasi, JUBepreHTHasi, KOHBepreHTHasl,
rapasienbHasi. HeobpaTumMocTh 3BOMIOLIMH

Bo3HuKHOBEHME U Ppa3BUTHE )XKW3HU Ha 3emie

2.1

[loHayuHble Tipe/iCTaB/IeHUs O 3apOKJEeHUU XKU3HU. HayuHble runoressl BO3HUKHOBEHHUS
JKU3HU Ha 3emsie: abroreHe3 v MaHCIepMust. XUMHAYecKast BOJTFOLIMS.
OKCIleprMeHTa/IbHOe TOATBepPKAeHre XUMUUeCKOW 3BO/MIOLMU. HauaibHble STarnbl
buonoruueckoit 3Bosmolyd. I'unoreza PHK-Mupa. I[TepBbie K/I€TKHA U UX BOJTOLHSI.
®opMUpOBaHKe 0CHOBHBIX PYIIN )XKUBbIX OPraHW3MOB

2.2

Pa3BuTHe )K13HU Ha 3eMJie IO 3paM U nepuozam. Karapxeil. Apxeiickas v
NIpoTepo30iicKast 3pbl. [Taneo30iicKasi 3pa U eé Mmepro/bl: KeMOPHUICKUMA, OPIOBUKCKUM,
CUTYPUNCKUM, IeBOHCKUM, KaMeHHOYTO/IbHBIN, TTePMCKU. Me30301icKasi 5pa 1 eé
NepUO/bL: TPUACOBBIN, FOPCKUM, Mes10BOM. KaliHO30lCKas 3pa 1 eé nmepuojpl:
T1a/le0reHOBbIN, HEOTeHOBBIM, aHTPOTIOreHOBBIM. XapaKTepruCTHKa KIUuMara 1
reoJIorMuecKux rnpoteccoB. OCHOBHbBIE 3Tarlbl 3BOMIOLIMK PaCTUTEIBHOTO 1 )KUBOTHOTO
mMupa. ApoMop¢h03bl Y pacTeHU U )KUBOTHBIX. [TosiB/ieHMe, pacliBeT U BbIMUpPaHHe IPYTII
JKUBBIX OpPraHU3MOB

2.3

CucTeMa opraHMueCcKoro Mypa Kak oTpakeHue 3Bo/IFoLMU. OCHOBHbIe cHCTeMaTuyecKye
TPyl OPraHr3MOB
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OBo/OLIYSA YesioBeKa. AHTPOIO/IOrUs Kak HayKa. Pa3BuTuHe npefcTaBieHui 0
MIPOMCXOJKJEHUN YesioBeKa. MeTo bl M3ydeHust aHTpornoreHesa. Cxo[CTBa U pasinuus
yesioBeKa M )KMBOTHbIX. CHCTeMaThueCKoe MOJI0KeHre ueioBekKa. IBrKylue CUb
(dbakTopsl) anTpomoreHe3a. HacnencTBeHHasi ©13MEHUMBOCTD U eCTeCTBEHHBIN 0TOOD.
OG611ecTBeHHBIN 00pa3 KU3HU, U3TOTOB/IEHHE OPYAUM TPYAa, MbIIIJIeHHe, peub

2.5

OcHOBHbI€ CTa/IUY ¥ BETBU IBOJIIOLIUU UesioBeKa: aBCTPa/IONUTeku, UesoBeK yMerbil,
YesioBek npsiMoxosiiyii, YemoBek HeaHepTanbCKuii, YesioBek pa3yMHbIi. Haxogku
HCKOTIaeMbIX OCTAHKOB, BPeMsI CyIIleCTBOBAHMSI, 00/1aCTh pacripoOCTpaHeHus, 00bEM
TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYusi

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: eBPOTIeOrIHas (eBpa3uiicKast), Herpo-
aBCTpanouiHast (3KBaTopUasibHasi), MOHTO/IoM/iHas (a3uaTCKo-aMmepUKaHcKast). YepThl
TIPUCITOCOO/IEHHOCTH TIPeZICTaBUTe el ue/ioBeueCKUX pac K yCJIOBUSIM CyIlle CTBOBaHMSI.
EgvHcTBO venoBeueckux pac. Kputuka pacusma

Opranusmel U OKpysKaroLas cpeja

3.1

JKoJI0Tusl KaK HayKa. 3aZjauu U pasziesibl 3K0J0ruu. MeTo/ibl 5KOI0ruue CKUX
HCCIIeIoBaHUNA. DKOIOTHYeCckoe MUPOBO33peHue. Cpezibl 00MTaHUSI OPraHW3MOB: BOZHAS,
Ha3eMHO-BO3/yllIHasi, IOYBEHHasl, BHyTPUOPraHU3MeHHasi

3.2

Okonornueckue akropbl. Knaccudukaiiys 3koioruueckux (akropos: abMoTHUECKHe,
OuoTUYeCKHe U aHTpOTIOTeHHbIe. [leiiCTBHe SKOIOrnuecKruX (hakToOpoB Ha OpPraHU3MbI

3.3

AbuoTtryeckue (aKkTOpbI: CBET, TeMITepaTypa, BIaKHOCTb. DoTorepruoansm.
[MpucrnocobeHysi OpraHU3MOoB K ZielCTBUIO abrnoTHueckux GakTopoB. buosnoruueckue
PUTMBbI

3.4

buotnueckue dhakropbl. Buibl 6M0THUECKMX B3aUMO/IeHCTBUN: KOHKYPEHLIUs,
XUII[HUUECTBO, TTApa3uTH3M, MyTya/IlM3M, KOMMeHCaIu3M (Hax/ieOHHUUeCTBO,
KBAapTUPAHTCTBO), aMeHCa/IU3M, HeHTpainu3M. 3HaueHre OMOTHUeCKMX B3aUMO/IeHCTBUM
JUISL CYIIleCTBOBAHUSI OPTaHU3MOB B TTPUPOZHBIX COOOITIeCTBaxX

3.5

DKO/IoTHUecKue XdPAKTePUCTUKH IIOIMYJ/IALIH. OcHoBHBI€e TTOKa3aTe/u TMIOMyJIALIUKN:




YHMCJIEHHOCTD, IIJIOTHOCTb, POXK/IaeMOCTb, CMEPTHOCTh, IPUPOCT, MUTpaLus. /JJuHaMuKa
YKMC/IEHHOCTH MOIYJ/ISALMU U e€ peryssLus

Coo011iecTBa ¥ 3KOIOTHUECKHE CUCTEMBI

Coob1iecTBo opraHu3moB — 6uorieHo3. CTpyKTypbl O1OIieHO3a: BU/J0Bas,
MIPOCTPaHCTBeHHas1, Tpoduueckas (TvieBasi). Buzabl-qoMuHaHTL. CBA3U B OMOIIEHO3€

4.2

Okonoruyeckue cucTeMbl (3KocucteMsl). [ToHsTHE 00 3KOCHCTEeMe U OUOTeoLIeHo3e.
@OyHKIMOHaTbHbIE KOMIIOHEHThI SKOCUCTEMBI: MIPO/IyLIeHThI, KOHCYMEHTbI, peAyLeHThI.
KpyroBopoT BelliecTB 1 TTIOTOK 3HEePTUM B 3KocucTteMe. Tpoduueckue (MuilieBbie) ypOBHU
skocucTeMsl. [luireBbie 1ieru u cetd. OCHOBHBIE TTOKa3aTesl KOCUCTeMbI: Oromacca,
MPOAYKIMS. JKOJOrMUeCKre MMpaMU/bl: IPOAYKLIUM, UNC/IEHHOCTH, 6romaccel. CBoicTBa
9KOCHUCTeM: YCTOMUMBOCTh, CaMOpery/siiusi, pa3sutue. Cykijeccus

4.3

[TpupoHbIe IKOCKCTEMBI. JKOCUCTEMBI 03EP U PeK. IKOCHUCTEMA XBOMHOTO WJTH
IIIMPOKOJTUCTBEHHOT'O JieCca. AHTPOIIOTeHHbIE YKOCUCTEMBI. ATPO3KOCHUCTEMBI.
Ypb6o3kocucTeMbl. Buooruueckoe U Xo3siCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U
ypb6oskocucteM. briopasHoobpa3sue Kak (akTop ycToiumuBoCTH 3K0crcTeM. CoxpaHeHue
buosiornueckoro pasHooOpasust Ha 3emie

4.4

Yuenue B./. BepHazickoro o 6uocdepe. I'paHuULIbI, COCTaB U CTPYKTypa brocdepsl.
PKuBoe BelljecTBO U ero dyHKIMKU. OcobeHHOCTH OroCdephl Kak T100a/bHOM 3KOCUCTEMBI.
[vHamuueckoe paBHOBecHe U oOpaTrHasi CBsi3b B Orocdepe. KpyroBopoThl BelliecTB 1
OroreoxuMHUYeCKHe [UKIIbI 3/1eMeHTOB (yI/epo/ia, a30Ta). 30Ha/IbHOCThL Orocdepsl.
OcHOBHBIe OMOMBI CyIIIN

4.5

UeoBeuecTBO B OHochepe 3emid. AHTpOTIOreHHbIe U3MeHeHUsl B 6uocdepe. I'mobambHbIe
9K0JIOTHUecKre TIpobieMbl. OCHOBA pal[MOHABHOTO yIIpaB/Ie€HUs PUPOJHBIMU pecypcaMu

Y MX UCI0/Ib30BaHue. [JocTrKeHUs1 OMO/IOTMU 1 OXpaHa TIPUPO/BI
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HoxkymeHT noaTBep>keH roctou JLIT.




