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IIporpamma s 10-11 kaccoB (mpoduabHBIN YPOBEHb)
buonorus. O6mue 3akoHoMepHOCTH (aBTOpBI — A.B. Tepemos, P.A. TlerpocoBa)

IlosicHuTeNIbHAsA 3amUCcKa

Pabouast iporpamma o 6uomnoruu st 10-11 kmaccoB ypoBHSI cpefiHero obiero obpa3oBaHUs
pa3paboTaHa Ha OCHOBaHMM HOPMATUBHBIX [JOKYMEHTOB U MWH(OPMAaLMOHHO-MeTOJUUeCKUX
MaTepHuasoB:

1. 3akoH «O6 o6paszoBanuu B Poccuiickoii ®epepauun» ot 29.12.2012 Ne 273-®3 (c
V3MEeHEeHUsIMU U [IOTI0JIHeHUSIMU).

2. Ipuka3 MunucTepcTBa obpa3zoBanusi ¥ Haykd P® ot 17.05.2012 Ne 413 «O6 yTBepKIeHUU
(benepanbHOTO TOCYAapPCTBEHHOrO 00pa30BaTeNbHOrO CTaHAApTa cpefHero obiero obpa3oBaHus» (C
V3MeHEeHUsIMU U [IOTI0JIHeHUSMU).

3. Tlpuka3 MunwucrepcTBa obpa3oBanust u Hayku Poccuiickort ®epeparuy ot 30.08.2013 Ne
1015 «O6 yTBepaeHun [opsizika opraHU3alMy U OCYILeCTB/IeHUss 0Opa3oBaTe/bHOMN JesITe/TbHOCTU 110
OCHOBHBIM 00111e00pa3oBaTeNibHBIM TPOrpaMMaM — 00pa3oBaTe/bHBIM TPOrpaMMaM  HadajbHOTO
o011ero, 0CHOBHOT'O 00111ero 1 cpefiHero obirero o6pasoBaHus» (C U3MEHEHUSIMU U [JOTIOJTHEHUSIMU).

4. Tlpuka3 MunncrepctBa obpa3zoBanusi U Hayku P® ot 30.03.2016 Ne 336 «O0 yTBep>kaeHUH
nepeuHsi cpefAcTB OOyuyeHUs] M BOCIIMTaHMS, HeOOXOJUMBIX /i1 peanv3alid oOpa3oBaTebHBIX
MporpaMM  HayajabHOTO 00lgero, OCHOBHOro oOmero u cpepHero obOmjero o0Opa3oBaHus,
COOTBETCTBYIOLIUX  COBPEMEHHBbIM YCJOBUSM  0OyueHus, HeoOXOAMMOIro TIpM  OCHAlleHUU
0011je00pa3oBaTe/TbHBIX OPraHU3alui B LeJIX peasr3aliid MEePONPHUSTHI 10 COAEHCTBUIO CO3[AHUIO B
cyovekTax P® (ucxozs W3 NporHosupyemMoil MOTpPeOHOCTHM) HOBBIX MeCT B 00pa3oBaTebHBIX
OpraHM3aLusiX, KputepueB ero (OpMHUpOBaHHS W TpeOOBaHMK K (YHKI[MOHAJBHOMY OCHAILleHWIO, a
TaK)Ke HOpMaTHBa CTOMMOCTH OCHAllleHHsl OJIHOTO MecTa 00yuvarolerocsi ykasaHHbIMU Cpe/CTBaMU
o0yueHHsI ¥ BOCITUTAHUS.

5. Ilpuka3 MunucrtepctBa npocBelijeHrst PO ot 28.12.2018 Ne 345 «O depepanbHOM TiepeuHe
yueOHMKOB, DEeKOMEH/yeMbIX K WCIIO/Ib30BAHUIO TIPY peajr3aliid HMEIUX TOCY/AapCTBEHHYIO
akKpeJuTaluio obpa3oBaTe/lbHBIX IPOrpaMM HauaJbHOrO OOIL[ero, OCHOBHOTO 0OIIero, cpejpHero
ob1ero obpa3zoBaHusi» (C U3MEHEHUSIMU U [IOTIOJTHEHUSIMHU ).

6. ITocraHoBneHue ®efepanbHOI CTy>kObI 110 HaZI30py B cepe 3alUThI IIpaB NOTpebuTesel 1
Onaromomyuusi yesioBeka, ['71aBHOTO TOCY/1apCTBEHHOTO CAHUTApHOTO Bpaua P® ot 29.12.2010 Ne 189
«O6 yrBepkgenun CanlluH 2.4.2.2821-10 «CaHUTapHO-3MHeMHOIOTHYecKie TpeboBaHUS K
yC/OBUSIM W OpraHu3aiuu oOyueHusi B 001je00Opa30BaTeNbHBIX YUpPEXAeHUsX» (C W3MeHEeHUsIMU U
JIOTIOJIHEHUSIMM ).

Pabouasi porpamMma cocrtaBieHa Ha ocHoBe PezepanbHOro ['ocysapCTBEHHOTO CTaHAApTa,
[TpumepHOIl TporpaMmbl cpefiHero ooijero oOpa3oBaHusi (MPOQUIbHBIM ypOBeHb) M TMPOrPaMMbI
cpezHero obujero obpasoBanus no 6uonoruu asst 10-11 knaccoB (MpoduIbHBINA YPOBEHB), TTOJTHOCTHIO
oTpaawolleld cofepkaHue [IpyMepHOM m©porpaMMel, C [JONOJHEHUSMM, He IIpeBbILIAIIMMU
TpeOOBaHMSI K YPOBHIO TIOATOTOBKM oOOyuwaroumxcs. IlporpamMma mpeAHasHaueHa [Jisi HW3y4YeHUs
npeZMeTa B IIKO/Aax, JMLESX, FMMHasusX, CIelUaqi3vpyroluXcsi Ha W3yuyeHHU OHOO0rnyecKux M
XUMUWYEeCKHUX JUCLUIUIMH, ¥ PaccudTaHa Ha 00béM B 105 yacoB 3a roj u3 pacuéta 3 yaca B Hefemo (35
HeJleNb B TOY).

Ha mnpoduneHOM ypoBHe Ouosioruueckoe o00pa3oBaHHe TIIPU3BAaHO O00ecCrieunTs BBIOOD
yuaumucst Oypyiieid mpodeccuu, OBJaJieHWe 3HAHWSIMM, HEOOXOAUMBIMU JJIsi TIOCTYTIJIEHUSI B
yupexjeHusi BbIciiero 3BeHa. lIpodunbHoe oOyueHWe — OCHOBHOe cCpefCcTBO auddepeHIaLium
o0yueHus, Korga Osarofapsi M3MeHeHUsM B CTPYKType, COZep)KaHMU M OpraHusalyu ydeOHO-
BOCIIUTATE/NBHOIO TpOLiecca CO3ZAl0TCs  YCJIOBUA  [/IS1  MHJUBHUJAYyalu3aluM  T[03HaBaTe/bHOW,
KOMMYHHKaTUBHOM, 5MOLIMOHA/IBHO-1IeHHOCTHOU /leATe/IbHOCTH JIMYHOCTH obyuaemoro, Gosiee I0JHO
YUUTBIBAIOTCS €6 UHTePeChl.

Llens mpodunbHOro oOyueHust OHOMOTMM: OB/aZieHWe YYallUMHUCS CUCTEMOM 00X
€CTeCTBeHHO-HAayUYHbIX U CIeLUaJbHbIX OMO/IOTMUecKUX 3HaHWH, 00ecreunBaroUX (OPMHUPOBAHHE
paLMoHaIbHOI0 MUPOBO33peHHS IMUHOCTH U HPaBCTBEHHO-3TUYECKOI0 OTHOLIEHUS K )KUBOU MIPUPO/JeE.

3azmaun mpodunbHOTO 00yUeHHst G1OIOTHH:



— yCBOEHHe YYallliMHCSI 3HAHHUM 0 MHOTOOOpasuM Tesl KUBOM MPUPO/IbI, YPOBHSX OpraHU3alid
OroI0rnYecKrx CUCTeM, CYLHOCTHU IPOUCXO/AIIMX B OHocHcTeMax MpoLieccoB U UX 0COOEHHOCTSIX;

— 03HAKOMJ/IEHHE YUall[uXCsi C MeTOAaMH TI03HaHUS )KUBOMW TIPUPO/bI; TIPOBeJieHre HabmoqeHni
3a OuosornueckuMu 0OBEKTaMM, SIBJIEHUSIMU; HCIO/b30BaHWe IPUOOPOB M MHCTPYMEHTOB /ISt
paccMaTpvBaHUs K/IETOK, TKaHel, OpraHoB, OPraHM3MOB; OpraHH3alls W TIpoBeJieHHe 1ab0paTOPHBIX
3KCIIePUMEHTOB;

— OBJ/IaZleHHe yUal[UMUCS YMEHHSIMA HaXOUTh ¥ UCTIOIb30BaTh MH(OPMALHIO 0 OMO/IOTHUeCKUX
00beKTax M sIBJIEHUSIX, COBPEMEHHBIX MCC/Ie[loBaHUsAX B OMO/IOrMH, MeJuLHe, 5KOJI0THH, O (akTopax
3[0POBbSI M pHCKa AJs1 OpraHW3Ma ue/ioBeKa;, paboTaTb C OMNpeeNnvTe/siMA U CIIPABOUHHKAMH,
rpadukamu, TabnviaMy; UCIO/b30BaTh 3HaHUs /17151 00bsICHEeHUs1 O10/I0rMYeCKHX TIPOLIeCCOoB;

— npuobpeTeHre yYaIMMUCS KOMITETEHTHOCTH B PALMOHA/TBHOM HCTIO/Ib30BaHWU TTPUPOAHBIX
pecypcoB, 3alljuTe OKpYy>Karolleld cpe/ibl; OLleHMBaHKe N0C/e/JCTBUN [esTe/IbHOCTH YesloBeKa B IIPUPO/e,
T10 OTHOIIIEHHIO K COOCTBEHHOMY OpPTaHU3MY;

— CTaHOBJ/IeHWe U pa3BUTHe I[I03HaBaTe/IbHbIX MHTEPeCOB Yy4alljuXCsl, MBIC/IUTE/bHbIX U
TBOPUECKHX CIIOCOOHOCTeH; (hopMUpPOBaHHe 1]eJI0CTHOTO MBIIIJIEHHS TIPYU TI03HAHUH >KUBOM TTPUPOJbI;

— BOCIIUTaHWe paljMOHa/IbHOIO MHUPOBO33pEeHHUsl YYalljuXCsl, LleHHOCTHOIO OTHOLIEHHUSI K JKUBOU
Mpypozie B IIeJIOM M K OTAeNbHbIM e€é 0o0BbeKTaM U siBlieHWsM; (OPMHPOBaHHE 3KOJIOTHUeCKOH,
reHeTUYeCKOM TpaMOTHOCTH, OOIel Ky/bTypbl MOBefeHUs B TPUPOJie; MHTErpalud ecTeCTBeHHO-
HayYHBIX 3HaHUM.

O6pa3oBaresbHble pe3y/bTaThl Ha MPO(YUILHOM YPOBHe yueOHOro InpeiMeTa Io/jieKaT OLjeHKe
B X0Jle uTOroBoy arrecrauyy. CTpyKTypa U cofiep>kaHue IporpaMMbl OpUEeHTUPOBaHbI Ha NIOATOTOBKY K
cpaue EI'D no 6uonoruu.

YuebOHBINT MaTepuan MPOGUILHOTO YPOBHS OOy4YeHUs JIOTUUeCKH TPOJO/DKaeT COJeprKaHHe
Kypca O10/I0riy OCHOBHOM ILIKOJIbI, pacLMpsieT U yriay0J/isieT 3HaHUs O PacTeHUsiX, KUBOTHBIX, rprubax,
OakTepusix, OpraHh3Me 4YesjiOBeKa, OOLIMX 3aKOHOMEPHOCTSIX >KW3HH; BK/IIOUYAaeT [OTOHUTeTbHbIe
buonornyeckue cBefienus. CTpyKTypa MporpaMmbl OTpa’kaeT CYILeCTBYHOI{e CUCTeMHO-YPOBHEBbBIN U
IBOJTIOLIMOHHBIN MMOAXO0/bI K M3yueHut0 Ouomnoruu. E€ mpegmeToM sIBIsieTCSl paCCMOTPEHHe CBOWCTB M
3aKOHOMEpDHOCTel, XapaKTepHbIX [ OpPraHM4ecKoro Mupa. AKLeHT CJie/laH Ha cucTemaTu3aluy,
0000111eHNY U paCIIMpeHN OMO/IOTMUeCKUX 3HAHUM yualuxcsi, MpUOOPeTéHHBIX paHee B OCHOBHOM
LIKOJIe.

B 10 xkmacce TeMbl TIpOrpaMMbI TIOCBSIIIEHBl PAacCMOTPEHHIO OOMmMMX 0coOeHHOCTel
OMO/IOrMYeCcKUX CUCTEM W TIPOLIECCOB, OCHOB MOJIEKY/ISIDHOM OHOMIOTUM, LMTOJIOTUH, TeHeTHKH,
cesekiuu. B 11 kjacce mpojo/pKaeTcst 3HAKOMCTBO ¢ OMOJIOTUYECKUMH CHCTEMaMM U TIPOIjeccaMi Ha
TOMYJISILIMOHHO-BU/I0BOM, OMOreolLleHOTUYECKOM U OMOC(hepHOM YDOBHSX, U3ydaeTcCsl 3BOIOLIMOHHOE
yueHre, OCHOBBI 9KOJIOTUH 1 yueHue o buocdepe.

C uenbl0 MOATOTOBKU CTapllleKIaCCHUKOB K JasbHeillieMy o0yueHHIO liesiecoobpa3HO IpH
peanu3alii  TPOTPaMMbl  WCITIO/IB30BAaTh  JIEKLIMOHHO-CEMUHAPCKy0 cucteMy. OHa obecrieunT
BO3MOXXHOCTb H3/1araTth OO/bLION TeopeTMUeCcKU Marepuas Ha JIeKLMW L{eJIOCTHO, TOBBICHUT
MH(GOPMATUBHOCTh cofepKaHus. Ha cemuHapax TIJlaHMpyeTCs T[epBUUHAas IIpOBepKa YCBOEHUs
yualuMucsi yueOGHOro Marepuana, ero cucremarusanus M o0o0mieHue. 3auéTbl B 3TOM cucTeMe
HCTIOJIB3YHOTCS KaK OpraHM3aljioHHasi popMa OKOHYATe/IbHOM MPOBEPKY YCBOeHHs yueOHOro MaTeprasia
OT/Zle/IbHBIX TeM M Bcero paszena. [IpegycmoTpeHa v BHekslaccHasi paboTa 1o npejmeTy, BK/IrOYaroliast
CaMOCTOSITe/IbHBIM MMOUCK UH(OPMaLUK B CeTU VIHTepHeT, B [JONO/JHUTEIbHOM UTepaType, MoATr0TOBKY
My/JbTUMEJUMHBIX Tpe3eHTallMii, ydyacThe B paboTe KOH(pepeHIUH, OMMMIMAJ, KOHKYypCax.
ITpesycMOTpeHbl BO3MOXKHOCTH [i/Is1 peanv3allid 3JIEMEHTOB [eSITeJIbHOCTHOTO U KOMIIETEHTHOIO
M0JX0/a, CBSI3aHHBIX C INPHMMeHeHHeM 3HaHUM Ha NpakTHKe, NprobOpeTeHHEM COOCTBEHHOIO OIbITA
VICII0/Ib30BaHNs 3HAHNY B KOHKPETHBIX KU3HEHHBIX CUTYaLUsX.

YueOHbIlt MaTepras NMpoGUILHOTO YPOBHSI OOy4eHUs! JIOTMUeCKH TMpOJO/rKaeT CoJepyKaHue
Kypca OMO0/I0TvM OCHOBHOM IIKOJIBI, PaCLIMpsieT U YTyO/sieT 3HaHUsI O PaCTeHHsIX, JKUBOTHBIX, TPrU0Oax,
OakTepusix, OpraHu3Me 4YesjOBeKa, OOLIMX 3aKOHOMEPHOCTSIX >KWU3HM; BK/IOYaeT [OIOJHUTebHbIe
Ouonornyeckue ceesieHuss. CTPyKTypa MPOrpaMMbl OTPa’kaeT CYIIeCTBYIOIHE CHCTeMHO-YPOBHEBBIN U
3BOJIIOL{MOHHBIN MMO/XO0/bI K U3yuyeHHt0 Ouonoruu. E€ npesmeToM sIB/sieTCsl pacCMOTPeHHe CBOWCTB U
3aKOHOMEpPHOCTel, XapaKTepHbIX [JIi OpraHMYeCcKOro mupa. AKLeHT CJeflaH Ha CHUCTeMaTu3alvy,



000011eHNN U paCIIMpeHr OMOJIOTMUeCKUX 3HAHUM yualuxcsi, MpUOOPeTéHHBIX paHee B OCHOBHOM
IIKOJIe.

MeranpeamerHblie pe3yabTaTrhl ocBoeHust OOI1

MertanpeiMeTHbIe pe3yJbTaThl, BK/IOUAIOT OCBOEHHbIE OOYUAIOIIUMHUCS MEXXITPeMeTHbIE
TIOHATHUS U YHUBepCaibHble YueOHbIe 1eficTBUs (pery/sTHBHbIe, TT03HaBaTe/IbHble, KOMMYHHUKAaTHUBHbIE).

Mesxcnpedomemunbie noHsimusi. YcinoBueM (OPMHPOBAHUS — MEXIPeAMETHbIX — TTOHSTUM,
HarpuMep, TakKMX Kak CUCTeMa, (paKT, 3aKOHOMEPHOCTb, (JeHOMEH, aHa/ln3, CUHTe3 SIBJISIeTCS] OB/IaJileHUe
00yvaromyMHUCs OCHOBAaMM UWUTATe/NbCKOW KOMITeTEHIIUH, TPUOOpeTeHrHe HaBBIKOB PpabOThl C
vHdopMalvel, yuacTie B MPOEKTHOU JeATeslbHOCTH. B OCHOBHOH 1IKOJie Ha BceX rpeiMeTax OyzeT
nMpofio/bkeHa pabora 1o  (OPMHUPOBAaHMIO U Pa3sBUTHIO OCHO8 YUMAmMe/NbCKOU KOMnemeHyuu.
OObyuaroiecsi OB/IAZIEIOT UTeHHWEM KaK CpPeJCTBOM OCYIeCTB/IeHUsS CBOMX JaJbHEMIINX TIIaHOB:
MIPOZIO/DKeHNsT 00pa30BaHUs U CaMOOOpa30BaHUsl, OCO3HAHHOTO TJIAHUPOBAHMS CBOETO aKTyalbHOTO U
MepCreKTUBHOIO Kpyra UTeHWs, B TOM UHMC/e J0CyroBOro, MOJTOTOBKM K TPYJOBOW M COLIMA/bHOU
JIesITeJTbHOCTH. Y BBIMTYCKHUKOB OyzeT chopMHpOBaHa MOTPEOHOCTb B CUCTEMaTHUECKOM UTeHWH Kak
Cpe/iCTBe TO3HaHUsI MHpAa U cebs B 3TOM MMpe, rapMOHM3ALIMM OTHOLLIEHWN uesioBeKa W 0OI1L[eCTBa,
co3ganuu obpasa «1otTpedHOro OyAyILero».

[lpy u3ydyeHHMU yueOHBIX IpeJMeTOB OO0ydYarol[uecss YCOBepIIeHCTBYIOT MPUOOpeTéHHbIe Ha
TIEePBOM YPOBHE HABbIKU pabombl ¢ uHgopmayuetl ¥ TonoHAT ux. OHU CMOTYT paboTaTh C TEKCTaMH,
ripeobpa30BbIBaTh ¥ UHTEPIIPETUPOBATh COZEP KallyOCsi B HUX UH(GOpPMALIHIO, B TOM UHCIe:

— CHCTeMaTU3UPOBaTh, COTOCTAB/ATh, AHAIM3UPOBAaTh, 0000IIaTh W HWHTEPIPETUPOBATh
vHOpMaLMIo, COePXKaLYIOCs B TOTOBBIX MH(OPMAI[MOHHBIX 00BeKTaXx;

— BBbIIeIATh TJIaBHYI0 W U30BITOUHYIO WH(OPMAIHIO, BBIMOIHATH CMBICIOBOE CBEDPTHIBAHHUE
BblJle/IeHHbIX (haKTOB, MbIC/IeH; TIPe/ICTaB/ISATh MH(GOPMALUIO B C)KaTOM C/IoBecHOU (hopme (B BUJe TJlaHa
WA Te3UCOB) U B HAIJIAHO-CUMBOIMYEeCKOH (opme (B BUe Tab/HI, TpapUUeCKUX CXeM U Ararpamm,
KapT NOHATUHN — KOHLENTYa/IbHbIX JarpaMM, ONIOPHBIX KOHCIIEKTOB);

— 3arO/THATh U [JOTIO/THATH TaOJTUIIBI, CXeMBbI, IarpaMMbl, TEKCTHI.

B xojie n3yueHus ripegmera obydarolecss npuobpemym onblm npoeKmHol 0esime/nbHOCMU KaK
ocobo¥i  ¢opmbl  yueOHOW  paboOThl,  CHMOCOOCTBYIOL[EM  BOCITUTAHUIO  CAMOCTOSITETBHOCTH,
VHULIMaTUBHOCTH, OTBETCTBEHHOCTH, TIOBBIIIEHHIO MOTHMBaLMU U 3(h(deKTUBHOCTH  yueOHOM
JlesiTeIbHOCTH; B XOZle Peau3aliiy UCXOHOTO 3aMbIC/ia Ha TIPAKTUUeCKOM YPOBHE OB/afIel0T YMeHueM
BbIOMpATh afleKBaTHbIE CTOsIIeN 3ajjaue CpeJCTBa, IPUHUMATL pellieHHs], B TOM UHC/ie U B CUTyaLUsx
HeorpeieIéHHOCTH. OHU TI0/TyuaT BO3MOXXHOCTb pa3BUTh CMOCOOHOCTh K pa3pabOTKe HECKOIBKUX
BapUaHTOB pelleHU, K TOWCKY HeCTaHJapTHBIX pelleHWi, TOWUCKY U OCYIIecTBIeHU0 Haubosiee
TIPUEeMJIEMOTO pellleHuUs.

[TepeueHb KIIFOUEBBIX MEXXIIPEJMETHBIX MMOHATUN OMpezesisieTcss B xo[e pa3paboTKu OCHOBHOM
oOpa3oBaresibHON TIPOrpaMMbl OCHOBHOTO 00iriero o0pa3oBaHusi 00pa3oBaTenbHOW OpraHU3alid B
3aBUCHMOCTH OT MaTepua/JbHO-TEXHUYECKOr0 OCHALL|eHMs, KaJlpOBOro IMOTeHLMasa, HCI0J/Ib3yeMbIX
MeTOo/[0B PaboThI 1 00pa30BaTe/bHBIX TEXHOIOT .

B cootBeTctBUM ®I'OC OOO BBIJENSIOTCS TPU TPYNIbl YHUBEPCA/TBHBIX YUeOHBIX /1elCTBUIL:
peryisThBHbIe, I03HaBaTe/IbHble, KOMMYHUKaTHUBHEIE.

PerynsatuBHbie YY [

1. YMeHuHe CaMOCTOSITE/ILHO OTIPeJesiATh 1[eld 00y4YeHusi, CTaBUTh U (OPMY/IMPOBATh HOBBIE
3aflaun B yuebe U TIO3HaBaTe/JIbHOW [IeATEJIbHOCTH, pa3BUBaTb MOTHUBbI M HWHTEpeChl CBOel
M03HABATeIbHOU JiesTeTbHOCTH. OOyUaronuics CMOXKET:

— aHa/IM3UPOBATh CYIIeCTBYHOILME U TITIaHUPOBaTh OyyIire oOpa3oBaTe/ibHbIe pe3yibTaThl;

— UIeHTU(UITUPOBATh COOCTBEHHBIE TTPO0JIEMBI U OTIpe/Ie/ISTh T/IaBHYIO ITpob/iemy;

— BBIABUraTb BepCUM pellleHUsi TIpobseMbl, (OpMy/TUpOBaTh TUIOTe3bl, IPeJBOCXHUIIATh
KOHEeYHBIN pe3y/bTar;

— CTaBUTh Lefb [JesSTebHOCTU Ha OCHOBe Oripejie/ieHHONM Tpo0ieMbl M CYIeCTBYHOLIUX
BO3MO>KHOCTEI;

— opmynpoBaTh yueOHbIe 3a/lauM Kak I1aru JOCTHXKeHHs TIOCTaB/IeHHOM Lie/iv JesiTe/TbHOCTH;

— 00OCHOBBIBATH 1ie/IeBble OPUEHTUPBI W TIPUOPUTETHI CChUIKAMU HA IIeHHOCTH, yKa3sbIBas U
000CHOBBIBasi JIOTHYECKYIO TI0C/Ie[J0BaTeIbHOCTB I11aroB.



2. YMeHue CaMOCTOSITeJIbHO TIJIAHUPOBAaTh TyTU [JOCTWXKEHUs 1ie/ieid, B TOM UuUCIe
a/JlbTepHaTUBHbIE, OCO3HAHHO BBLIOMpaTL Haubosiee 3(QeKkTHBHbIE CMOCOObI pelleHUs Y4eOHBIX U
M03HABATe/bHBIX 3aau. OOYUArOLIUICS CMOKET:

— orpefensiTb HeoOXoguMble AeMCTBHe(s) B COOTBETCTBUM C yueOHOW U TI03HaBaTe/IbHOMN
3a/jaueii ¥ COCTaB/ISITh A/ITOPUTM UX BBITIOJIHEHUS;

— 000CHOBBIBaTh U OCYIIECTB/ISATh BbIOOD Hanboee 3¢ heKTUBHBIX CIIOCOO0B pelleHHs yueOHbIX
Y TI03HaBaTe/IbHBIX 3a/jay;

— omnpeJensATb/Hax04uTh, B TOM UHCJ/Ie U3 MPe/JI0’KeHHbIX BADUAHTOB, YCJIOBUS [i/Is1 BBIMOTHEHUS
yueOHOM 1 TI03HABaTeIbHOM 3a/1auy;

— BBICTPaMBaTh KW3HEHHbIE T/IaHbl Ha KPaTKOCPOUHOe Oyayiiee (3asiB/ATh LieJieBble OPUeHTUPHI,
CTaBUTh aZIeKBaTHble MM 3a/laud W TIpeJjiarath JeMCTBUS, YKa3biBasi U OOOCHOBBIBAsl JIOTUUYECKYIO
110C/1e[J0BaTe/IbHOCTD 111aroB);

— BBIOMpAThb W3 TIPE/JIOKEHHbIX BapUAaHTOB M CaMOCTOSITe/TbHO MCKATh CPe/ICTBA/pPeCcypChl /st
pellieHus 3a[jaun/JOCTKEHUS Lie/y;

— COCTaBJISATh T/IAH pelieHnst Ipob/ieMbl (BBITOTHEHUS TIPOEKTA, TTPOBeIeHHUs UCC/IeJOBAHNs);

— ompefessTh TIOTeHIUabHbIe 3aTPYAHEHUs MPU pellieHny yueOHOW U TI03HaBaTeIbHOW 3aZiaum
Y HaXOJUTb CPe/ICTBA JJisl UX YCTPaHeHus;

— OMNUCBHIBaTh CBOU OMBIT, 0OPM/ISISl €ro JJid repefaud APYyrUM JIIOASM B BHJEe TeXHOJOTMH
pellieHus TTPAKTUUeCKUX 3aZiau orpezie/ieHHOro KJlacca;

TIJIaHUPOBaTh Y KOPPEKTUPOBAaTh CBOIO UHIWBHUAYa/IbHYI0 00pa3oBaTe/ibHyl0 TPaeKTOPHIO.

3. YMeHHe COOTHOCUTb CBOU [eWUCTBUS C TJIAHUPYEMbIMHU pe3yJ/bTaTaMH, OCYIeCTBJISITh
KOHTPOJIb CBOeM [IesiTeJIbHOCTH B TIPOL[eCCe JOCTHXKEeHHs pe3y/ibTara, Orpe/ieNiaTh CriocoObl AelCTBUM B
paMKax TIpe/JIOXKeHHbIX YCIOBUH W TpeOOBaHWM, KOPPEKTHUPOBATb CBOU JEMCTBUSI B COOTBETCTBHU C
H3MeHsoIelcs cutyaryeii. OOyJaroiuics: CMOKeT:

— Orpe/iesisiTh COBMECTHO C 1e/JarOroM ¥ CBePCTHUKaMU KPUTEPUU T/IaHUPYeMbIX Pe3y/IbTaTOB U
KPUTEPUU OLIeHKU CBoel yueOHOM iesTelbHOCTH;

— CHUCTeMaTH3UpOBaTh (B TOM UHC/Ie BbIOMPATh TPHUOPUTETHBIE) KPUTEPUU TJIAHUPYEMBIX
pe3y/bTaTOB U OLIeHKU CBOEeM JiesiTe/IbHOCTH;

— oTOMpaTh UHCTPYMEHTHI JIJIs1 OIleHUBaHUSI CBOEU [1esITe/TbHOCTH, OCYIeCTB/ISITh CAMOKOHTPOJIb
CBOe JlesATe/IbHOCTH B paMKaX TIpe/l/IoyKeHHbIX YC/I0BUM U TpeOoBaHN;

— OLIeHMBaTb CBOIO [1eATe/IbHOCTh, apryMeHTHPYs TPUYMUHBI JOCTMXKEHUS WU OTCYTCTBUSI
MJIaHUPYeMOro pe3y/ibTaTa;

— HaAXO/IUTh AOCTAaTOUHBbIE CPEJCTBA /i1 BBHITIOJTHEHUSI yUeOHBbIX [eMCTBUN B W3MEHSIOLEHCS
CUTyaLMy W/WIW TIPU OTCYTCTBUM MJIAHUPYEMOTO pe3yJbTara;

— paboTasi IO CBOeMy IUIaHy, BHOCUTb KODDEKTHBBI B TEKYIYIO [eATeJbHOCTh Ha OCHOBE
aHa/3a  M3MEHEHWM  CuUTyauMd  [Jjs  TI0JlyueHHsl  3alUlaHMPOBAaHHBIX  XapaKTePUCTHUK
MIpOJyKTa/pe3y/bTara;

— yCTaHaBIMBaTb CBA3b  MEX[]y [IOJyYeHHbIMM  XapaKTepUCTUKaMK TMPOAYKTa U
XapaKTepUCTUKaMU TIpoLjecca AesiTeJIbHOCTA U TI0 3aBepllieHuH JesiTe/IbHOCTU TpejjiaraTh W3MeHeHue
XapaKTepUCTUK MpoLiecca AJis MoJyvYeHH sl y/IyullleHHbIX XapaKTepUCTUK TIPOAYKTa;

— CBepsiTh CBOM [IEHCTBUS C 1[eJIbI0 M, TPH HEOOXOJUMOCTH, WCIPABIATh OLIUOKH
CaMOCTOSITEJIbHO.

4. YMeHWe OIleHMBaTh TIPAaBWIbHOCTb BBIMOJIHEHWS yuyeOHOW 3azauu, COOCTBEHHbIE
BO3MOJKHOCTH ee peliieHusi. OOyuaroIuiicsi CMOKeT:

— OTIpe/iesIsiTh KpUTEPUH MPABU/ILHOCTH (KOPPEKTHOCTH) BBITIOJTHEHUsT yueOHOM 3ajauu;

— aHa/MM3UpoBaTh M OOOCHOBBLIBATHL TIPMMEHEeHHWe COOTBETCTBYIOLEr0o WHCTPYMEHTapusi st
BBITIO/THEHUS YUeOHOH 3a/1aum;

— cBOOOJHO T10/1b30BaThCsl BHIPAOOTAHHBIMU KDUTEPUSIMU OLIEHKA W CaMOOLIeHKU, WUCXOMs U3
L[e/Td ¥ UMETOIINXCS CPe/ICTB, pa3nyasi pe3y/ibTaT U CII0COObI /IeHCTBUN;

— OLEeHMBaTb TMPOJYKT CBOeH [JeATeNbHOCTH IO 3aJlaHHbIM W/WIA  CaMOCTOSITE/IbHO
orpezie/ieHHbIM KDUTEPUSIM B COOTBETCTBHUU C LIeJIbI0 JesiTe/IbHOCTH;

— 000CHOBBIBaTh [JOCTH)KMMOCTH Lie/IM BbIOpaHHBIM CIIOCOOOM Ha OCHOBe OLIEHKH CBOMX
BHYTPEHHHX PeCYPCOB U JOCTYTHbBIX BHEILIIHUX PECYPCOB;

— (UKCHpOBaTh U aHA/IM3UPOBATh JUHAMUKY COOCTBEHHBIX 00pa3oBaTe/bHbIX Pe3y/bTaToB.



5. BageHue ocHOBaMM CaMOKOHTDOJIS, CAMOOL|€HKH, TIPUHSTUS pellleHrud U OCYyIeCTB/IeHUs
0CO3HAHHOTO BbIOOPA B yueOHOM U Mo3HaBaTe/bHON. O0yUarouicss CMOXKeT:

— Hab/r0/IaTh W aHA/M3UPOBaTh COOCTBEHHYIO YueOHYIO M TO3HABaTeTbHYIO [eSITeTbHOCTh U
JIesiTeJTbHOCTh JPYTHUX 00yUaroIuxcs B MpoLjecce B3aMOIIPOBEPKH;

— COOTHOCUTh peajlbHble W TUIAHUPyeMble pe3y/bTaThl WHWUBHAYa/TbHOW 00pa3oBaTe/bHON
JlesiTeJTbHOCTU U JlelaTh BbIBOARI;

— MPUHUMATh pellleHre B yueOHOUM CUTYal[uM Y HECTH 3a HETO OTBETCTBEHHOCTH;

— CaMOCTOSITe/IbHO OTpe/ieNiATh MPUUKMHBI CBOETO ycCliexa WM Heycliexa M HaXOJWUTh CIOCOOBI
BbIXO/Ia U3 CUTYyal|UM HeyCrexa;

— PeTPOCTIeKTUBHO OTpe/ieNiATh, KaKue JeMCTBUS 0 pelleHrto yueOHOM 3a/jau WiId rapaMeTphbl
9TUX [IeMCTBUI TIPUBE/N K TIOJTYYeHHIO UMEIOILeT0Cs MPOAYKTa yueOHOMU AesaTeTbHOCTY;

— JIeMOHCTPUPOBATh TPUEMbI Pery/siliuy TICUX0(prU3n0IorHYecKux/ SMOLIMOHATBHBIX COCTOSIHUMN
I/ JOCTKeHus: 3(dekra ycriokoeHusi (yCTpaHeHHsI 3MOLMOHA/JbHOM HampsbKeHHOCTH), 3¢ddekTta
BOCCTaHOBJIeHUS (0C/1ab/ieHus TIPOsIBJIEHWM  yTomyieHUs), 3ddeKkra akKTUBU3ALMU (TIOBBIIIIEHUS
MCUXO(QU3NO0TIOTNUECKON PeaKTUBHOCTH).

ITo3naBaTenbHbIe YY [

6. YMeHue ompezensaTb TIOHATHSA, CO3/@aBaTh O00O0OIeHWs, yCTaHABIWBAaTh aHA/IOTHH,
K/laccu(UIMpOBaTh, CaMOCTOSITE/IbHO BBIOMpaThb OCHOBAaHUSI M KpUTepUM [Jis  Kiaccu(UKaluyy,
yCTaHaB/IMBaTh MPUYMHHO-C/Ie[ICTBEHHbIE CBSI3W, CTPOUTH JIOTUUECKOe pacCyX/eHHe, yMOo3aKIroueHue
(MHAYKTHUBHOE, 1eIlyKTUBHOE, TI0 aHAJIOTUX) U Jie/laTh BbIBOIbL. OOyUaroIuicsi CMOXXeT:

— ToA0UpaTh C/I0Ba, COTOJUYMHEHHBIE KIFOUEBOMY CJIOBY, OMpEZesSIOINUe ero TpU3HAaKU U
CBOMCTBaA;

— BBICTPaMBaTh JIOTUYECKYIO LIeTI0YKY, COCTOSIIYI0 M3 K/IFOUeBOT0 CJIOBA U COMOAUMHEHHBIX eMy
CJIOB;

— BBIJEJIATh OOIMIMI TIPU3HAK [IBYX WIA HECKOJIbKUX MPEeJIMETOB WM SIBIEHUM U OOBSICHITH UX
CXO/ICTBO;

— 00BeUHATh TIPEAMETHI W SIBJIEHUSI B TPYIIIBI 10 OTpe/le/IeHHbIM TPU3HAKaM, CPaBHHBATH,
K/accuuupoBaTh U 00006111aTh (PaKThI U SBIEHNS;

— BBIZIEJISITH sIBJIEHNE U3 00IIero psifia APYTUX SBJIeHU;

— ormpefiensTb 00CTOSTeNLCTBA, KOTOPbIe TPeJIIeCTBOBAM BO3HUKHOBEHUIO CBSI3U MEXAY
SBJIEHUSIMH, U3 3THX 0OCTOATE/NbCTB BBIEATh OMpeZesstoliye, CrocoOHbIe ObITh IPUUMHOM JaHHOTO
sSIBJIEHUs], BBISIBJISITh IPUUMHBI U CTIe[ICTBUS SIBJIEHU;

— CTPOWTH pacCyXeHWe OT OOL[UX 3aKOHOMEDHOCTeM K UYaCTHBIM SIBJIEHHSIM U OT YaCTHBIX
sIBJIeHUHM K 00ILMM 3aKOHOMEPHOCTSIM;

— CTPOMTh PACCyXK[IeHHe Ha OCHOBe CPaBHEHWs IIPeIMETOB W SIBJIEHWUM, BBIIE/SS TIPU 3TOM
o0I111ve pU3HaKY;

— U371araTh NOAyYeHHYI0 UH(OPMALIUIO, NHTEPIIPETUPYS ee B KOHTEKCTe pelllaeMoi 3a/jauu;

— CaMOCTOATe/IbHO yKa3biBaTh Ha HMHGOpPMAIMIO, HYXKAAIOIIYIOCsS B TIPOBEpPKe, IMpejjaraTb U
TIPUMEHSITH CITI0CO0 TIPOBEPKU ZI0OCTOBEPHOCTU WH(MOPMALIWY;

— BepOaIM3UPOBATh IMOL[MOHABHOE BIleYaT/ieHre, OKa3aHHOe Ha Hero NCTOYHUKOM;

— OOBSICHITD SIBJIEHUS, TIPOLIECCHI, CBSI3U U OTHOIIIEHUS, BhISIB/IIEMbIE B XO7ie TIO3HABATe/ILHOU U
WCCIIeloBaTe/IbCKOUW JlesiTe/IbHOCTH (TIPUBOJIUTh O0bsSICHEHHe C u3MeHeHHeM (DOpMbI Tpe/iCTaB/IeHus;
OOBSICHATB, [IeTATU3UPYs UM 0000111ast; 0OBSICHITD C 3a/IaHHON TOUKH 3PEHUS);

— BBISBJIATh U Ha3bIBaTh TIPUYMHBI COOBITHS, SIBJIEHHS, B TOM 4YKC/Je BO3MO)KHble /Haubosiee
BepOSITHbIe TIPUYMHbBI, BO3MOXKHbIE TIOC/eACTBUS 3aZA@HHON TIPUUMHBI, CAMOCTOSITE/IbHO OCYIIeCTBJIsIs
TIPUYMHHO-CJIe/ICTBEHHBIN aHa/In3;

— ZlefiaTh BbIBOJ] HA OCHOBE KPUTHYECKOTO aHa/k3a pa3HbIX TOUeK 3peHUs], MOATBEePKAAaTh BbIBOJ
COOCTBEHHOM apryMeHTaLyel UM CaMOCTOSITe/TbHO MOTyUeHHbIMU JJaHHBIMMU.

7. YMeHue co3faBaTh, IPUMEHSTh W TIPe00OPa30BbIBATh 3HAKW W CUMBOJIbI, MOJIEIA U CXEMbI
JUTs pellieHNst yueOHBIX U M03HaBaTe/bHbIX 3aiau. OOyuaroluiicss CMOKeT:

— 0003HavYaTh CUMBOJIOM U 3HAaKOM TIPeIMET W/U/U SIBJIEHHE,;

— orpefieNsiTh JIOTHYeCKWe CBSI3U MeX]y TpeAMeTaMH W/WIW siBIeHUSIMUA, 0003HauaTh JJaHHbIe
JIOTUYeCKUe CBSI3U C MOMOILI[bI0 3HAKOB B CXEME;

— co3/laBaTh abCTPAKTHBIN WK peasbHbIM 00pa3 rnpeaMeTa U/Wiu siBJIeHuUS;



— CTPOUTH MO/IeJIb/CXeMy Ha OCHOBe YCJIOBHH 3a/jauul W/Wiu criocoba ee pelieHus;

— co3jaBath BepOasbHble, BelljeCTBEHHble U HH(GOPMAalLMOHHblE MOZEeNd C Bblle/IeHueM
CYIIeCTBeHHBIX XapaKTePUCTHK 00BbeKTa [i/Is OTipe/iesieHHst Criocoba peleHus 3aJjaul B COOTBETCTBUU C
CUTYyaluel;

— TipeoOpa30BbIBaTh MOZEIU C Lie/IbI0 BbISABJIEHHS] OOIIMX 3aKOHOB, OIpeZAe/sIOUX AaHHYIO
npeZIMeTHYI0 00/1aCTh;

— TepeBO/IUTh CJOXKHYIO M0 COCTaBy (MHOrOAacreKkTHYH0) MH(pOpMaLKI0 U3 rpadruyeckoro Uau
(hopman30BaHHOIO (CUMBOJILHOIO) IIpe/ICTaB/IeHNsI B TEKCTOBOe, U HA060pOT;

— CTPOUTH CXeMy, alrOpyUTM JeUCTBUs, UCIIPAB/IATh WM BOCCTaHAB/IUBATh HEU3BECTHBIN paHee
aJICOPUTM Ha OCHOBe MMelol1lerocst 3HaHust 06 06bexTe, K KOTOPOMY ITPUMEHSIeTCS alrOpPUTM;

— CTPOUTH [J0Ka3aTe/bCTBO: NIPSAMOe, KOCBeHHOe, OT IIPOTUBHOI'O;

— aHaau3upoBaTh/pedieKCHpoBaTh OMNbIT Ppa3pabOTKM U peanv3aliud y4yeOHOrO TIPOEKTa,
HCC/IeJOBaHMs (TEOPeTHUYEeCKOro, SMIIMPUUYECKOT0) Ha OCHOBE TIpe/i/IOKeHHOM MpOoO/IeMHONM CHUTYyaluy,
N0CTaB/IeHHOM 1|e/Id /WM 3a/laHHbIX KPUTEepUeB OLIeHKU NIPOAyKTa/pe3y ibTaTa.

8. CwmpbicsioBoe uteHre. OOyUarOUIACST CMOJKET:

— HaxoAUTb B TekcTe TpeOyemyro uHHOpPMaLMi0 (B COOTBETCTBMM C Lie/sIMA  CBOei
JlesiITeNTbHOCTH);

— OpHEeHTHUpOBaTbCsl B COJEep)KaHWM TeKCTa, IIOHMMaThb L|eJIOCTHBIA CMBIC/I  TEKCTa,
CTPYKTypHpOBaTh TEKCT;

— yCTaHaB/IMBATh B3aMMOCBSI3b OIMCAHHBIX B TEKCTe COOBITHM, SIBJIEHWH, NTPOLIECCOB;

— Pe3IOMUPOBaTh IJIaBHYH0 U/IE0 TEeKCTa;

— 1peo0Opa3oBbIBaTh TEKCT, «I1€PEBOJs» €ro B APYI'YI0 MOAAIbHOCTb, NHTEPIIPETUPOBATh TEKCT
(XyZo>KeCTBeHHBIN M HEXY0XKeCTBeHHbIN — yueOHbIN, HayUHO-TIOMY/ISIPHBIA, HPOPMAIIMOHHBIN, TEKCT
non-fiction);

— KPUTHUECKH OL|eHUBATh CoZiep>kKaHre U (hopMy TeKCTa.

9. ®opmupoBaHMe U pa3BUTHe 5KOJOTMUECKOrO MbIIUIEHUsS, yMeHue IPUMEeHSITb ero B
M03HaBaTebHOM, KOMMYHUKAaTUBHOM, COLIMA/bHOM TMpakTHKe W TPO¢ecCHOHaIbHON OpHUeHTaLUH.
OOyuaroLuiicsi CMOXKeT:

— OIpe/ie/IsiTh CBOe OTHOILIEHHe K IPUPOJIHOM Cpefie;

— aHa/IM3MPOBaTh BJMSHUE 9KOJIOTMUYeCKUX (PaKTOPOB Ha Cpefly 0OMTaHUs )KUBbIX OpPraHU3MOB;

— NPOBOJWTH NPUYMHHBIN M BEPOSITHOCTHBIA aHa/IU3 3KOJI0OTMYeCKUX CUTyaLuy;

— IPOrHO3MPOBaTh M3MeHEeHWs CUTyalliyd NpU CMeHe [eMCTBUS OJHOro (pakropa Ha JelCTBUe
Jpyroro (akropa;

— PpacrpoCTpaHATh 3KOJ0rMYecKre 3HaHUS U y4yacTBOBaTh B IMPAKTUUYECKUX Jesax [0 3aljuTe
OKPY>Karolllen cpefsl;

— BbIp@XaTb CBOe OTHOLIEHMe K IpHUpOJe uepe3 PUCYHKH, COUYMHEHMs, MOJe/H, NPOeKTHbIe
paboTBhI.

10. Pa3BuTve MOTMBaLUM K OBJ/IaJleHHUI0 KY/JIbTYpOW aKTMBHOIO MCIIO/Ib30BaHUs COBaped M
JPYTHX TIOMCKOBBIX chcTeM. OOyUarouuiicsi CMOJKET:

— orpe/iefiiTh He0OX0MMbIe K/toueBble NOKMCKOBbIE C/10Ba U 3aIlpoChl;

— OCYILIeCTB/ISITh B3aUMO/IECTBYE C 3/IeKTPOHHBIMU [TOMCKOBBIMUA CUCTEMaMH, C/I0BapsIMy;

— (hopMHpOBaTh MHOXXECTBEHHYIO BbIOOPKY W3 TMOMCKOBBIX WCTOUHHUKOB /11 00BEKTUBU3ALU
pe3yJIbTaToB ITOMCKa;

— COOTHOCHUTB IT0JTyYeHHbIe pe3yJbTaThl [IOMCKA CO CBOEU [esTe/IbHOCTBIO.

KommyHuKaTuBHbIe YY [T

11.  YMeHMe opraHu30BbIBaTb yuyeOHOe COTPYJHUYECTBO U COBMECTHYIO [lesiTeJIbHOCTb C
yuuTeseM W CBePCTHUKaMH; paboTaTh MHAMBHUIYAJbHO W B TPYIe: HaXOoAuTb oOIlee pelleHye U
paspeliath KOH(IMKTBI Ha OCHOBe COI/IaCOBaHMs MO3ULMM U ydeTa HHTepecoB; (POPMYJ/IMPOBaTh,
apryMeHTHPOBaTh U OTCTaUBaTh CBOe MHeHre. O0yuaromuiics CMOXKeT:

— Oonpe/ie/IsiTh BO3MOKHbIe POJIM B COBMECTHOM J1eSITe/IbHOCTH;

— UrpaTh ONpeJieIeHHYI0 POJIb B COBMECTHOU JIeSITeJIbHOCTH;

— TpUHUMAaTh MO3ULMI0 cobeceHUKa, MMOHMMas MO3ULMIO JPYroro, pasiuuaTb B €ro peyu:
MHeHUe (TOUKY 3peHus), Jl0Ka3aTenbCTBO (apryMeHThl), GaKThl; TUIIOTe3bl, aKCHOMBI, TEOPUH;

— oOnpefieNaTb CBOW JeHCTBUS W [eHCTBUS IlapTHepa, KOTOpble CIOCOOCTBOBaNMM WU



TMIPeMnsATCTBOBAIN MPOAYKTUBHON KOMMYHUKALIWY;

— CTPOUTH NTO3UTHBHbIE OTHOLLEHKS B ITpoLiecce yueOHOM 1 NT03HaBaTeIbHOM /lesiTe/IbHOCTY;

— KODPEeKTHO U apryMeHTHPOBAHHO OTCTaMBaThb CBOK TOYKY 3pEHHs, B AUCKYCCUU YMeTb
BBbI/IBUraTh KOHTPApryMeHThl, Iepe(pasrvpoBaTh CBOXO MBIC/b (B/1aJeHre MeXaHW3MOM 5KBHUBaIeHTHBIX
3aMeH);

— KpWUTHUECKM OTHOCUTbCS K COOCTBEHHOMY MHEHHMIO, C JIOCTOMHCTBOM IIpHU3HAaBaTb
OLIMOOYHOCTH CBOEr0 MHEHHS (€C/TM OHO TaKOBO) 1 KOPPEKTHUPOBATH €ro;

— NpeJiiaraTh albTePHAaTUBHOE pellleHre B KOH(IMKTHOM CUTYaluy;

— BbIZIeJIATH OOIIYI0 TOUKY 3peHUsl B AUCKYCCHUM;

— JloroBapyBaThCsl O MpaBWIax M BOIpocax i 00CY)K[eHHs] B COOTBETCTBUU C TOCTaBIeHHOMN
riepes; TpyMIioN 3aZiauen;

— OpraHu30BbIBaTh YueOHOe B3auMOZelCTBYe B rpyTie (OrpeessTh o0lye Lje/d, pacrpesensTh
pOJIH, JOrOBapUBaThCs APYT C APYTOM U T. 71.);

— yCTpaHsiTh B paMKaxX Juajora paspbiBbl B KOMMYHMKaL[uM, OOYyC/IOB/IeHHbIe
HerroHUMaHUeM/HeTIPUSITHeM CO CTOPOHBI cobeceJHVKA 3a/1auu, (POPMBI HJTH COZiep>KaHUs AUaora.

12.  YMeHMe OCO3HaHHO WHCII0/Ib30BaTh peueBble CpeZCTBA B COOTBETCTBMM C 3afiaueut
KOMMYHUKAL[A [IJIs1 BbIP&)KEHHWsI CBOMX UYYBCTB, MbICJeld W TOTPeOHOCTel [yis TIaHWPOBAHUS M
peryjsiiui CBOeM [eATeJIbHOCTH; BjaJleHWe YCTHOM U IIMCbMEHHOW peuyblo, MOHOJIOTMYeCKOR
KOHTeKCTHOU peubto. OOyUaroMicsi CMOJKeT:

— orpejieiATh 3a[,auy KOMMYHUKALMK U B COOTBETCTBUHU C Hell 0TOMpaTh peueBble CPe/ICTBA;

— oTOMpaTh W UCIIOIb30BaTh peueBble CPe/ICTBA B MPOLiecce KOMMYHHUKALWKU C IPYTUMH JIFOAbMU
(Auasor B rape, B Masiol Ipyririe U T. 1.);

— TIPeACTaB/sATH B YCTHOM WIM THMCbMEHHOM (opMe pa3BepHYThI TIIaH COOCTBEHHOU
JlesITe/IbHOCTY;

— co0/IoAaTh HOPMBI MyO/IMUHON peud, perjaMeHT B MOHOJIOTe M AUCKYCCHUHM B COOTBETCTBUU C
KOMMYHUKaTUBHOM 3a/jaueii;

— BbICKa3bIBaTb M 0ODOCHOBBIBAaTH MHEHHe (Cy)KAeHHe) W 3arpallidBaTb MHeHHe TapTHepa B
paMKax J1asora;

— MPUHUMATh pellleHre B XO/ie IUaiora U COT/IaCOBBIBATh €ro C coOeceHUKOM;

— CO037aBaTb MUCbMEHHbIE «K/IWIIUPOBaHHbIe» W OpPUTMHA/bHbIE TEKCTbl C UCIIOJIb30BAaHUEM
HEOOXOJMMBIX peueBbIX CPe/ICTB;

— WCro/b30BaTh BepOasbHble CpeAcTBa (CpeAcTBa JIOTMUECKOM CBs3U) [ BblJe/leHus
CMBICJIOBBIX OJIOKOB CBOET'0 BHICTYIUIEHHS;

- VICTI0/Ib30BaTh HeBepbasbHbIe cpeACTBa WU HarJsiiHble MaTepHa’bl,
MOAr0TOB/IEHHbIe/0TOOPaHHbIE TI0/ PYKOBOZCTBOM YUHTEJIS;

— JleslaTh OLIeHOUYHBIM BBIBOZ, O AOCTWKEHMM LieJId KOMMYHHUKAlLMM HeIoCpe/CTBeHHO Iocje
3aBepIIeHNss KOMMYHUKAaTHBHOTO KOHTaKTa ¥ 0O0CHOBBIBATB €ro.

13. dopmupoBaHMe U  pasBUTHE KOMIIETEHTHOCTM B 00/IaCTU  MCII0JIb30BaHUS
MHGOPMALIMOHHO-KOMMYHHKAI[UOHHBIX TexHosiorul (fganee — UKT). OOyuaromuicss CMOXKeT:

— lle/leHarpaB/eHHO MCKaTh M WCIO0/b30BaTh MH(OpPMAaLMOHHBIE pecypchbl, HeoOXoAuMble 1Jisi
peliieHusi yueOHBIX U MPAKTUYECKUX 3a71au ¢ moMoIibio cpefcts VKT;

— BbIOMpaTh, CTPOUTH U UCIIO/b30BaTh a/|eKBaTHYI0 MH(MOPMALMOHHYI0 MOJesb A/ Tepejaun
CBOUX MbIC/IeHl Cpe[CTBaMH eCTeCTBEHHbIX U (POpPMasbHbIX $I3bIKOB B COOTBETCTBUM C YC/IOBUSIMU
KOMMYHUKaLUY;

— BBIJE/ATh MH(QOPMAL[MOHHBIM acrekT 3a/laud, OlepUpoBaTh AAHHBIMH, MCII0/Ib30BaTh MOZE/b
pellleHNs 3a/auy;

— WCIO/b30BaTh KOMIIBIOTEDHBIE TEXHOJOTHMH (BK/IFOUash BBIOOD a[eKBaTHBIX —3ajaue
VHCTPYMEeHTa/IbHBIX [IPOrpaMMHO-aIlNapaTHbIX CPeJiCTB U CePBUCOB) JJIs1 PellleHHs] UH(POPMAaLMOHHBIX U
KOMMYHUKAI[MOHHbIX Yy4eOHbIX 3alay, B TOM YHWCJ/Ie: BBIYMC/IEHHe, HallMCaHHe IHCeM, COUYMHEeHHWH,
JIOKJIafloB, pedepaToB, CO3/jaHHe IIpe3eHTali U Jip.;

— HUCI0JIb30BaTh MH(POPMALIMIO C YYeTOM 3TUUECKMX U MPABOBbIX HOPM;

— co3fiaBaTh MH(GOPMaLMOHHbIE PeCypChbl Pa3HOrO THUIA W AJIsl pasHbIX ayJUTOpui, cobofaTh
MH(OPMAIMOHHYIO TUTHEHY | MpaBuia MHGHOPMALMOHHOM 6e30T11acHOCTH.



I[InanupyemMbie mpeMeTHbIE pe3y/IbTaThl 00Pa30BaTe/ILHOM /JeATe/TbHOCTH yUalluXCA

1. HasbiBath:

— OCHOBHbIe BeXH B HWCTOpPUH OWOJIOTMH; WMeHAa BBIJAIOIIUXCS YUYEHBIX, BHECIIMX BK/aj B
CTaHOBJIEHUE U Pa3BUTHe OHUO/IOrMUeCKrUX 3HaHUM;

— HayuHble (haKThl, 3aKOHbI, TEOPHM, KOHIIETIUA COBPEMEHHON OWOJIOTHH; OMOIorhYecKue
CUCTeMbI Pa3HOTO YPOBHS OpraHU3alvy;

— TIPUYMHBI, TIpUBeIIMe K AuddepeHIMaiuy OUOIOrMUeCKUX 3HAaHUH Ha OT/le/IbHbIe OTpac/iy;
JIpyrve HayKu, CBsi3aHHbIe ¢ OHOJIorvei.

2. XapakTepu3oBarh:

— eCTeCTBEeHHO-HayuHble, COLIMATbHO-UCTOPUUECKHe TIPeANIOCHUIKM Ba)KHEMILIUX OTKPBITUNA B
OMO0/IOTMUeCKUX HayKax;

— BuoJsioruuecKre CUCTeMbI U TTPOMCXO/SIIIMEe B HUX MPOLIeCCHI;

— MeTO/IbI U3yUeHUs1 OMOJIOTMUeCKUX CUCTEM U SIBJIEHUH XKUBOU MPUPO/IBI;

— CHCTeMY B3IJISIZIOB Ye/iOBeKa Ha KUBYIO MPUPOJY U MeCTO B Hell uesioBeka.

3. O60CHOBBIBATH:

— 3HaueHHe HayUHBIX OTKPBITUI B OWOJIOTMM, MeJULIMHE U SKOJOTUU /s o0leuesioBeueckoin
KY/IbTYPBI;

— Heu30e)XHOCTh CHHTe3a eCTeCTBEeHHO-HAyUHOr0 U COLMOTYMaHUTAapHOTO 3HAHUS B 3TOXY
MHGOPMALMOHHON 1IWBUTU3ALIUY;

— Mephl Oe30racHOTO TIOBeZleHHsI B OKpY»Karollleil mpupofHoi cpeze, B UC TIpUpOAHOTO U
TeXHOTE€HHOT'O XapaKTepa.

4. CpaBHUMBATh:

— pasHble OMOJIOTHYECKHEe KOHLIETIIIMU U TEOPUH;

— B3M/IAJbl Ha B3aMMOOTHOIIIEHHSI Ye/loBeKa UM TPHUPOJbI Ha pa3HbIX MCTOPUUECKHX 3Tarax
pa3Butus 00I1IeCTBa;

— eCTeCTBeHHO-HayyHble U COLIMOTYMaHWUTapHble TIOAXOAbl K PacCMOTPEHUIO uesioBeKa u
TIPUPO/Ibl, MaTepUabHbIe U IyXOBHbIE Hauasia B €T0 MbIIILJIEHUH.

5. OLleHHBaTh:

— 3HaueHWe BXKHEUIIINX HayUHBIX OTKPBITUHN /151 OMOJIOTHH, MeIUI[UHBI ¥ SKOJIOTHH;

— uHOpPMAaLIMI0O O COBPeMeHHBbIX HCC/Ie[OBaHUSIX B OWUOJIOTHH, MeJULMHe U SKOJOTUH, WX
MPAaKTUYeCKOe ¥ HPAaBCTBEHHO-ITUUYECKOe 3HaUeHHE;

— BO3MOXKHble TIOCTeJCTBUS CBOEH /leATeJIbHOCTH [iJii  CYLeCTBOBAaHUS  OTZAeIbHbIX
Oronornyeckux 00beKTOB, IMPUPOAHBIX COOOIIECTB U IKOCHUCTEM.

6. IIpuBOUTH NPUMEpHI:

— WCIO/Ib30BaHUs [TOCTI)KEHWH COBPEMEeHHOW OWonoruv [jisi pelleHust SKOJIOTUYeCKHUX,
JemorpaduuecKrx U COLHMa/IbHO-9KOHOMUUECKUX TIPobieM;

— MOJIOKUTEILHOTO Y OTPULIATE/TbHOTO BIUSHUS UeI0BeKa Ha )KUBYIO TIPUPOAY;

— MpUMeHeHUs1 OMOJIOrMUeCKUX W SKOJOTMUYecKUX 3HaHWM JJisi coxpaHeHUsi 6uopa3HooOpasus
KaK yCJIOBHSI yCTOMUHBOTO CyII[eCTBOBaHUS OHoCGhephbI.

7. [enaTb BbIBOJBI:

— O COLMOKYJIbTYPHBIX, (UIOCOMCKUX U IKOHOMHUECKUX TPUUYMHAX Pa3BUTHSI OUOJIOTUH U
9KOJIOTUH;

— 0 HeoOXOIMMOCTH PaCCMOTPEHHS] OCHOBHBIX KOHILIETI[UM OMOIOTUN U 3KOJIOTUU B acTieKTe WX
HCTOpUYEeCKor 00yC/I0B/IeHHOCTH, SKOHOMUUeCKOUW 3HAUMMOCTH;

— 0 Dpe3y/nbTaTax TIPOBeAEHHBIX OWOJOTMYECKMX, JKOJOTHMUECKUX HaOMOJeHnd WU
9KCTIepUMEHTOB.

8. YuacTBOBarth:

— B OpraHM3allid U TIpoBeJileHUH OWO/IOTHUeCKUX W JKOJOTMUecKuX Hab/rofeHuil u
JKCTIEDUMEHTOB, HaO/FOZIEGHUH 32 Ce30HHBIMU UW3MEHEeHUsSMH W TIOCTYIaTe/IbHbIM —Pa3BUTHEM
OroreoLeHO30B;

— B IMCKYCCHSX TI0 00CYX/IeHUI0 TIpo0/ieM, CBSI3aHHBIX C OMOJIOTHel, SKOI0THeld, MeJUIIMHOM,
(hopMyMpoBaTh, U apryMeHTUPOBAHO OTCTauBaTh COOCTBEHHYIO TIO3ULMIO 110 3TUM MpobsieMam;



— B KOJUIEKTUBHO-TPYIITIOBOW ZeATeNBHOCTH TI0 TIOUCKY M CHCTeMaTU3aL[uH [OTIOJTHUTETbHOM
uH(opMaIK TpU TIOATOTOBKE K CEMHHAapCKUM 3aHSATHSM, I10 HalMCaHUIO JIOK/IaJ0B, pedeparos,
BBITIOJTHEHUIO TTPOEKTOB U UCC/Ie/J0BaTeTbCKUX paboT.

9. Cobumro1aTh:

— rpaBuIa 6epeXXHOr0 OTHOIIEeHUS K IPUPOJHBIM 00BeKTam;

— Mepbl NpOoQUIaKTUKKA BUPYCHBIX 3aboseBaHWii ue/ioBeKa, reHHbIX Oosie3Heil u Gosie3Hell C
HacJ/Ie/[CTBeHHOH pPeJpacIioyioyKeHHOCTBIO.

TemaTnueckoe IJIaHUpOBaHHe

Ne Tema KomuectBo | IlpakTuueckux | KOHTpO/IbHBIX
JacoB paboT paboT
10 ksacc
1 | Buosiornueckue CUCTEMBbI, IIPOLIECCHI U UX 10 0 0
v3y4yeHue
2 | OCHOBBI MOJIEKY/ISIPHOU OUOIOTHY U 75 3 1
LIUTOJIOTUU
3 | OpraHusM Kak jKrBasi CUCTemMa 80 3 1
4 | Peseps 5
BCETI'O: 170 6 2
11 knacc
1 | DBO/MIIOLIMOHHOE YYeHHe 67 3 1
2 | OCHOBBI 3K0OJIOTUU 33 5 1
3 | Pesepn 2
BCETI'O: 102 8 2
JIuTeparypa

OcHoBHas /iMTeparypa

1. Tepemor A.B. buonorus. Buosiornueckue cucteMbl U TIpoijecchl. 11 Kmacc: yueOHUK Ajis
o61mieobpa3oBaTe/ibHbIX OpraHu3aiui  (yrayOsiéHHbIA ypoBeHb). — 9-e wu3m., crep. — M.:
Mauemo3uHa, 2020. — 400 c.

2. buonorusi. O6mas 6uonorust 10-11 kmaccel: yue6. aas obiieobpa3oBar. YupeXkaeHUH:
ripo¢us. ypoBeHb: B 2 u. / [I.M.bopoaun u ap.: nof pen. B.K.IllymHoro u I'.M./Ipimiuiia. — M.:
[Ipocsewenue, 2012.

3. EI'D. buonorus: TunoBble 5K3aMeHalMOHHbIe BapuaHThl: 30 BapuaHToB / nof pef. B.C.
PoxnoBa. — M.: M3parenbctBo «HalmoHanpHOe oOpa3oBanue», 2020. — 368 c.

4. KupuneHnko A.A., KonecaukoB C.U., Nagenko E.B. u ap. buonorus. IToaroroska k EI'2-
2020. 32 TpeHHMPOBOYHBIX BapvaHTa 1o AemoBepcur 2020 roza: yuebHO-MeTogHUECKOe TToCoOHe.
— PocroB v//1: Jlernon, 2019. — 672 c.

5. Ilpunexaesa JLI'' EI'D-2020: buonorusa: 30 TpeHUPOBOUHBIX  BapUaHTOB
9K3aMeHalLIMOHHBIX paboT /il TOATOTOBKM K eAMHOMY TOCYAapCTBEHHOMY 3K3aMeHy. — M.:
N3parensctBo ACT, 2019. — 343 c.

6. TepemoB A.B. Buosorusi. Buonornueckue cructemsl U rpoiiecchl. 10 Knacc: yueGHUK 17151
o611eobpa3oBaTe/ibHbIX OpraHu3ayii  (yriayO/éHHbIM ypoBeHb). — 10-e wu3f., crep. — M.:
Muemo3uHa, 2020. — 399 c.

[onosnHuTenbHas muTeparypa
7. BbaryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. Buosorus: bosbliioi CripaBOYHUK A1s
IIKO/TbHUKOB Y TIOCTYTMAaIIIUX B BY3bl. — M.: [Ipoda, 2004.
8. buonorus. B 2 u. U.1: yuebHuK A1 OakasaBpuaTa ¥ Maructparypsl / moz pex. B.H.
SpeiruHa, M.H. Bonkoga. — 7-e u3g,., nepepab. u gom. — M.: U3gatensctBo FOpaiir, 2016. — 427 c.




9. buonorus. B 2 u. U.2: yuebHuK A1 OakasnaBpuaTta M Maructparypsl / moz pex. B.H.
SpeiruHa, M.H. Bonkosa. — 7-e u3g,., nepepab. u gom. — M.: 3gatenbctBo FOpaiir, 2016. — 347 c.

10. Buosorus: YueOHUK [/ CTYAEHTOB BBICIIUX yueOHBIX 3aBefenuid / Ilox pexn. H.B.
YebpiieBa. — M.: OO0 «M3parenscTBO «MeaUIIMHCKOe WH(OPMALIMOHHOe areHTCTBO», 2016. —
640 c.

11. bonrora M.B. C60opHUK 3azau 110 006IIel OMOIOrUM Ajis TIOCTYTMAIMIUX B BY3bl. — M.:
Onuikc 21 Bek: Mup u obpa3oBanue, 2005.

12. 3asi P.I', ByreuioBckuii B.3., [aBwioB B.B., PaukoBckasi 11.B. buonorus B Tabiuiax,
cxemax U pucyHkax. — Poctos v//l: ®enukc, 2013. — 396.

13. JleoutreB [I.B. O6iijast 6uosiorusi: cucteMa OpraHU4Yeckoro Mupa. KoHCrekT yieKiuii. —
2-e u3a. — XapekoB: XI'3BA, 2014. — 84 c.

14. TTpakTHueckass Ouosiorusi Assi onummnuagHukoB / ITox pen. [.A. PeietoBa. — M.:
MIHMO, 2017. - 352 c.

15. Petimepc H.®. OcHoBHble GUoIOTUUECKHEe TIOHATHS U TepMHUHBI. — M.: TIpocBeliieHue,
1988. — 319 c.

16. Citocapee A.A. buonorust ¢ obieii reHeTMko. — M.: W3gaTenscTBo «MeauiHa»,
1970. — 484 c.

17. Yebnnuer H.B., Ky3uerjop C.B., 3aifunkoBa C.I'., I'ynenko C.W. Buosorusi: mocobue
JJI TIoCTymnaruux B By3bl: B 2 T., T.1 — M.: OOO «M3garensctBo HoBas BosiHa»: M3partesnb
YMepeHKOB, 2005. — 448 c.

Copepxanue Kypca
10 xknacc
1. Buosiornueckne cucTeMsl, IpPoLecchbl U Ux usyuyenue (10 4)

Buonorusi — cucrema Hayk o »u3HU. OO1e6rosornueckye 3aKOHOMEPHOCTH — OCHOBA ISt
TOHMMaHNs SBJIEHWW JKWU3HM U pPalMOHaJbHOTO IIPUPOZONOJb30BaHuA. [loHsATHE O cucreme.
Opranusanysi O6MOOrMYecKX CUCTeM, CTPYKTypa, OCHOBHble TMPHHLUIBLI, pa3sHooOpasue. YpPOBHU
opraHu3anuu >kuBoro. Ilporiiecchl, mpoucxogsupe B OuocucreMax. OCHOBHbIE KPUTEPUH JKHBOTO.
JKusHp Kak (popma cyujectBoBaHMs MaTepuu. OrnpefesieHue IMOHATUS «KU3Hb». HayuHoe mo3HaHue.
MeTop! OMOIOTHYeCKUX UCCIeA0BaHUM.

JemoHcmpayuu Tabnuiy ¥ cxeM, PUCYHKOB, ¢oTorpaduii, puabMOB, OKa3bIBAIOLINX YPOBHEBYIO
OpraHU3aLMI0 >KUBOW TPUPOABI, METOABI OMO/OTMUECKUX MCCIe[0BaHUM, CBSI3b OWOJIOTUH C APYTUMHA
HayKaMmH; IpubopoB, obecrieunBaroLX U3yueHre O1OIOrMYecKX CUCTEM U TPOLIECCOB.

Joknad «KomnblomepHoe modenupogaHue HU0a02UHeCKUX NPOYeccos».

CemuHap Nel. IToHssimue o buono2uueckux cucmemax.

2. OCHOBBI MOJIEKY/ISIPHO¥M 0MO0JIOTHH ¥ IIUTO/IOrHH (75 )
2.1. Ilumonozus — HayKa o k1emke (5 u)

Knetka — cTpyKTypHO-(yHKLIMOHa/IbHAs eJUHKMLIA )KUBOr0. VIcTOpust OTKPBHITUS K/1eTKU. PaboThbl
P.I'yka, A.J/leBenryka. Knerounas teopus T.llIBanna, M.IlIneligena, P.Bupxosa. Passurue nuronornu
B XX Beke. OCHOBHbIE I10JIOKEHUSI COBPEMEHHOM KJIeTOYHOM Teopud. Eé 3HaueHuwe i pasBUTHS
Orosorvy ¥ o3HaHUS IPUPOABI. MeTo[bl M3yUYeHusT K/IEeTKH.

JemoHcmpayuu CBETOBOr0 MUKPOCKOIIa, 000pyj0BaHUsl 151 IPUTOTOBJ/IEHHSI MUKPOIIperiapaToB;
PUCYHKOB, ClaiJioB, (oTorpadguii, WUTIOCTPUPYIOLIUX 3Tanbl pasBUTHS LMUTOJIOTUM KaK HayKW;
MIOPTPETOB yU&HBIX — LIUTOJIOrOB.

2.2. Xumuueckas opzaHuzayus kiemxu (20 u)

XUMHUUECKUI COCTaB KJIETKM. XHMMHUeCKHe 3/IeMeHThbl, BXOZALHe B COCTaB >XUBBIX KJIETOK.
Makpo-, MUKpO- U yJ/bTpaMHUKpO3/eMeHThl. VIX posb B KieTke. Heoprannueckue BeljecTBa K/IETKH.
Boga. MunepanbHble BemjectBa. ['mapoduibHble W rHApOoQoOHBIe BeljecTBa. KHCIOTHO-OCHOBHOe
paBHOBecue. OpraHuueckhe KOMIIOHEHTbl K/IeTKM. benku. AMMHOKHMCIOTHBIM cocTaB OesiKoB.
Crpykrypel OenkoBoii Mosekynbl. CBodctBa OenkoB. Kmaccudwkarnms OenkoB. ®yHKUMM OekoB.
Henarypauysi, peHarypauus. CTpoeHMe W CBOWCTBA (PepMeHTOB. YryeBoAbl. MoHOocaxapuzpl,



[Ucaxapuzibl, ToMcaxapuzibl. buonornueckwie momuMepbl. OOmuME TUlaH CTpPOeHUs W (PU3UKO-
XUMHUUeCKWe CBOMCTBa. buosornyeckue QyHKUMM yrieBoAOB. JIMMUAbl — BBICOKOMOJIEKYJISIPHBIE
coxkHbIe 3upbl. OOIIMIA MJ1aH CTPOeHUs U (PU3UKO-XUMHUECKHe CBOWMCTBA. Kiaccudbukarys JUI/I0B.
buonornueckass pomp nunupoB B kKietke. HykneuHosble kuciotel. JHK w PHK. Ilpuniun
KoMIuieMeHTapHOCTU. KoMnakTtusatus mosieky JJHK B kietounoM szape. Buasl PHK. AT®, ctpoenue,
dbyHKLIMM.

JemoHcmpayus Tabmul, ¥ CXeM, PUCYHKOB, CJIalIOB, TIOKA3bIBAIOIINX CTPOEHHE MOJIEKYJT
OpraHMuecKHX BeLeCTB; MoJenu CcTpoeHuss MosieKynbl [JHK; ombITOB, MITIOCTPUPYIOIIMX CBOMCTBA
OpraHUueCcKWX BellleCTB, IPUHLUI AelCTBUs (hepMEeHTOB.

IMpakmuueckas paboma Nel. PaznodceHue nepokcuda 6000poda ¢ NOMOWbI0 OKCUOd MapeaHya
(IV) u kamana3swl kKapmogens.

Joknao «bygepHble cucmembl Op2aHU3Ma: N000epHCaHUe 20Meocmasar.

CemuHap Ne2. XumuuecKkue gewjecmea Kjiemku.

2.3. Cmpoenue kaemku (20 u)

OykKapuoTHUeckass M IIpOKapuoThuecKass KieTka. HapykHas KieToyHas IulasMaThyeckasi
memOpaHa. Ctpoenue meMOpanbl. E€ cBoiicTBa U (yHKUuM. TpaHCIIOPT BelecTB yepe3 MeMOpaHy.
Ocmoc. Typrop, nnasmonus, fensiasmonus. Knerounast 060104ka pactTuresibHOM KieTku. Lutonnasma u
eé opraHouzibl. BakyossipHas cucrtema kiieTKd. [1o/lyaBTOHOMHBIE CTPYKTYphI K/IeTKU. VIX cTpoeHue u
¢byHkuuu. HememOpaHHble opraHon bl KieTku. OpraHousibl ABkeHusi. KieTouHble BKIOueHus. Sapo
— PeryJIAiTOpPHBbIM LIeHTpP KJIeTKW. XMMHWUYeCKhd cocTaB XpoMmocoMm. CrtpoeHue xpomocoMm. IloHsTHe o
XPOMOCOMHOM Habope — KapuoTure. [IUriongHbIM U rarioniHbli Habopel XpoMocoM. I"'oMosioruyHble
xpoMocoMbl. CTpoeHHe TMPOKApHUOTHOM KieTKH. OCHOBHBIE OT/IMUMTE/bHBIe 0COOEHHOCTH, (Gopma U
pa3mepsl. PasHooOpasue kieTok. Oco6eHHOCTH CTPOeHHUsI paCTUTE/bHOM 1 )KUBOTHOM KJ/IETOK.

Jemoncmpayuu: Tabnuiy, cxeMm, PUCYHKOB, ClaiZoB, MUKpodoTorpaduii CTpoeHUs KIeTOYHBIX
CTPYKTYP; MUKDPOIIperapaToB PaCTUTE/IbHbIX, )KUBOTHBIX U OaKTepranbHbIX K/IeTOK.

IIpakmuueckas paboma Ne2. [Thazmonus u 0eniazmonu3 8 Kaemkax Koxcuybl AyKd.

ITpakmuueckas paboma Ne3. CpasHumesnbHblll aHAU3 NPOKAPUOMHOU U 3YKAPUOMHBIX KAeMmOK.

Hoknad «ITonyasmoHoMHble 0p2aHOUObI KAemKU U 2unome3da cumbuo2eHe3a.

CemuHap Ne3. Cmpykmypa Kiemku.

2.4. O6meH seuwjecme u npespaujeHue 3Hepauu 8 ki1emke (20 u)

AccuMUIISIIVS ¥ JUCCUMIISILIVS — ZIBe CTOPOHBI eIMHOTO TIpoLiecca Metabosm3ma. Turbel oOMeHa
BellleCcTB. DHepreTuyeckoe obecrieueHue KieTku: npespaiieHre AT® B mporjeccax o6MeHa BelecTB.
depMeHTAaTHBHBIM XapaKTep peaklyil KIeTOYHOro Metabonv3Ma. [IepBUYHBINA CHHTE3 OpraHU4YecKHX
BelllecTB B KieTke. [lnactuueckuit obmeH. @PortocuHTe3s. CBeroBasi U TeMHOoBasi (asbl. Posb
xJloporiacToB B ¢otocuHTese. [Ipeobpa3oBaHre COTHEYHOW SHEPTrHUM B SHEPTHI0 XUMHUECKHUX CBSI3eH.
ITpopykTHUBHOCTL (pOoTOCHHTe3a. BiusiHMe pasnnuHbIX (DAKTOPOB HAa CKOPOCTh (DOTOCHHTe3a. 3HaueHue
¢orocunTesa. Lukn KanbBuHa. @otogpixanve. Lukn Xertua-Cnska. XeMOCHHTe3. ODHepreTHyecKui
obmeH. Craguy sHepreTnyeckoro obmeHa. bpoxkenue u papixanue. Ilukn Kpebca. OxuciutenbHoe
¢dochoprnrpoBanue. Peakijuu MaTpU4YHOTrO CHHTe3a. Peanu3ainusi Haclie[CTBEHHOW WH(OpMaLUu.
I'eHeTnueckuii KoJ, ero cBoicrTBa. TpaHckpumnuus. TpaHcasauusa. KogupoBaHue aMUHOKUCIOT. Ponb
pubocom B OuocuHTe3e Oenka. Perynsmuss oOMeHHBIX TIPOLIECCOB B KJeTKe. ['MroTe3a orepoHa.
[TonsaTHe 0 K/I€TOUHOM rOMeocTase.

JemoHcmpayuu: Tabnui,  cxeM, PUCYHKOB,  CJAalfioB, WUIIOCTPUPYIOLIMX  PeakLiu
IJIACTUYECKOTO ¥ SHEepreTMUecKoro obMeHa M HX peryJsliyH; OIbITOB, IOKAa3bIBAIOLIUX IPOLiecc
(oToCHHTe3a U BBISB/SIOLUINX HEOOXOJUMbIe YCIIOBHS €T0 MPOTeKaHHs.

Joknad «MHxceHepHas S3H3UMOA02US.

CemuHap Ne4. bBuoxumuyecKkue npoyecchbl K1emku.

2.5. O6pazoearue k1emok (10 u)
Knerounslii uyka. MHTepdasa 1 Mmuto3. OcobeHHOCTH MPOLIeCcCoB, MPOTeKaroluxX B UHTepdase.
[ToaroroBka KiieTku K JeneHuro. Perivkanus — peakuusa MatpuyHoro cuHTesa [JHK. /leeHue KieTku —
muto3. Craguy muto3a. KaprokuHes u UTOKUHe3. bruonornueckoe 3HaueHre MuTo3a. AMUTO3. Melios.



[ToBesenre xpomocoM B Melio3e. Kpoccunrosep. buosornyeckuii cmbeIc Meiio3a. Melo3 B )KU3HEHHOM
L{UKJ/Ie OpraHr3MOB.

JemoHcmpayuu: Tabnvi, PUCYHKOB, C/IaiifIoB, CXeM., (DMIBMOB, TIOKa3bIBAIOIIUX IT€PUO/BI
JKU3HEHHOTO LMKJa K/IeTKH, CTaJuu MWUTO03a; MOJesed XpOMOCOM, MHMKpOIperapaToB XpOMOCOM U
MUTO3a.

ITposepouHas paboma Nel. OcHO8bl MONEKYAsAPHOU bUOM02UU U YUMOA02UU.

3. Opranu3M Kak xuBasi cucrema (80 u)
3.1. Cmpoenue u ¢pyHkyuu opzaHuzmos (20 u)

Opranusm Kak eauHoe Lesoe. CTpPyKTypHble 4YacTd oOpraHusMoB. OJHOK/IeTOYHble U
MHOTOKJ/IETOUHbIe OpraHu3mbl. OCOOEHHOCTH CTpOeHWe U JKU3HeZeATe/NbHOCTH. KomoHuanbHbie
opraHusMbl. MHOrOK/IeTOUHble OpraHv3Mbl. B3avMOCBA3b 4YacTeld MHOIOK/JIETOYHOIO OpraHusma.
BereraTtuBHbIe U reHepaTHBHbIE OpraHbl pacTeHUHA. OpraHbl ¥ CUCTEMbI OPTaHOB Ye/I0BeKa U JKUBOTHBIX.
Cucremb! opraHoB. Amnmapar. I'omeocras. ®yHkuuoHanbHas cucrema (I1.K. Anoxun). Onopa Tena
opranusmoB. Kapkac pacreHun. CkeseTbl >XMBOTHBIX. CTpOeHMe W THUIBI COeAVHEHHs KOCTeH.
[BrxeHre opraHusMoB. [IBIKeHHe MHOIOK/IeTOYHBIX JXUBOTHBIX U uesioBeKa. MblllleyHass CUCTeMa.
CkeneTHble MbIIIBI M uX pabora. [IuTaHme opraHyW3MoB. 3HaueHHe TWTAHUS W TIMIL[EeBapeHUs.
ABToTpO(pbHOe mUTaHue pacTeHUH. ['eTepoTpodHble opraHu3Mbl. OTAesbl NMUILleBapUTEBHOIO TPaKTa.
[TumeBapuTenbHble Kese3bl. [IWTaHye TMO3BOHOYHBIX J>KMBOTHBIX M 4YesioBeKa. IluijeBapuresbHas
cucTteMa yesjoBeka. [IpixaHue opraHusMoB. 3HaueHue. [IpIXxaHWe y pacTeHMA U >KUBOTHBIX. Oprassl
JIbIXaHUs. DBOJIFOLMSA [IbIXaTeJbHOM CHUCTeMbI IM03BOHOYHBIX. OpraHbl JpIXaHUs 4esioBeKa. TpaHCriopT
BelleCTB y OpraHu3MoOB. TpaHCHOPTHbIe CUCTeMbl pacTeHWM. TpaHCIIOPT BelleCTB y >KUBOTHBIX.
KpoBeHocHasi cuctema. Jlumdoobpaiienue. Beigesnenve y opraHu3MoB. OpraHbl  BblfeseHHs.
BripenuTenbHas cucreMa yesoBeka. CTpoeHue royek. 3aiura opraHusMoB. CTpoeHre KOXXU YesioBeKa.
3amuTa opraHu3ma OT OosiesHedl. VIMMyHHTeT U ero mpupoja. Pa3apaXuMoCTb W peryssiqus y
opraHusMoB. Takcuchl. Pa3/paKUMOCTb U peryJsiliysi y MHOIOK/IETOYHBIX pacTeHUH. PocT pacTeHuit B
3aBUCUMMOCTH OT YyCJIOBUM CpeZibl U POCTOBBIX BelljecTB. HepBHasi cucrema >XMBOTHbIX. Peduiekc u
pediekTopHass ayra. HepBHasi cucTeMa MO3BOHOYHBIX >XMBOTHBIX U 4YesoBeka. OTzesbl T0OJIOBHOTO
MO3ra, ero ycjioxHeHHe. ['ymopasibHas pery/siius U SHJOKPUHHAas CUCTeMa 4esioBeKa. ['OpMOHBI, UX
3HaueHue.

JemoHcmpayuu: Tabnui, PUCYHKOB, C/IaliJOB, CXeM., (HWJIbMOB, IOKAa3bIBAIOIINX CTPOEHHE
OpraHW3MOB; MHKDOIperaparoB, BIaXHBIX IperapaToB, OCTeOJ0rMYeCKHX IperiapaToB, repbapueB u
KOJUIeKLIWH, eMOHCTPUPYIOIIUX CTPOEHWe OPraHOB M CUCTeM OPraHOB PaCTeHUM U )KUBOTHBIX; OIBITOB,
JIOKa3bIBaIOLMX Ha/lMuve B paCTUTE/IbHBIX Y JKUBOTHBIX OPraHU3Max IIPOLeCCOB KU3HeJesTe/IbHOCTHU.

CemuHap Ne5. CmpoeHue u pyHKyuu opeaHu3mos.

3.2. PazmHodiceHue u pazsumue op2aHu3mos (20 u)

@opmbl pa3MHOXKeHUsi opraHu3MoB. becrionoe u mosioBoe pasMHoOKeHHe. Bugwl 6ecrionoro
pasMHOeHus. [lonmoBoe pa3smHokeHue. IlosoBble KieTku. Pa3sMHOXeHHMe U pa3sBUTHE >XUBOTHBIX.
[TonoBble >kene3bl. I'ameroreHes y >KUBOTHbIX. (OOpa3oBaHMe U pasBUTHE IIOJIOBBIX KJ/IETOK.
Oco0eHHOCTH CTPOEHMs TI0JIOBBIX K/I€TOK. THIMbI SIMLEKIeTOK JKMBOTHBIX. OTMJIOZ0TBOpEHHe.
[TapTteHorenes. OHrtoreHe3. Ctaauy 3MOpuoreHes3a >KUBOTHBIX. 3apo/blilieBble JUCTKU. [IpoBU30pHBIE
OpraHbl TI03BOHOUHBIX. POCT W pa3BuTHe >XUBOTHBIX. [locTaMOpHOHanbHOE pa3BUTHe. MeXaHW3MBI
OHTOreHe3a y )XUBOTHBIX. Pa3MHOXXeHue U pa3BUTHe pacTeHU. ['ameTodur u cniopodur. I'ameTorenes y
pactennd. OruIOAOTBOpeHre M pa3BUTHe PACTUTEIbHBIX OpPraHu3MoB. ’KM3HEHHbIe LIMKJ/IbI paCTeHWM.
[IBOiiHOe  OIUIOZIOTBOpDEHME y LIBeTKOBbIX pacTeHuil. OOpa3oBaHue U pasBUTHE CeMeHH.
IIpoO/KUTENIBHOCTD JKU3HU U TUIO40BUTOCThL OpraHu3moB. Poct. CtapeHue u cMmepTh. HekieTouHble
(opMmblI XXU3HU — BUPYChl. OCOOEHHOCTH CTPOEHUs U )KU3HeHHbIN 11K/, PasmMHoeHue BupycoB. CITN/I.
CouuanbHble ¥ MeAULIMHCKHE TIPOOJIeMBI.

JemoHcmpayuu: Tabnul, pPUCYHKOB, CJali[joB, cxeM, (WIbBMOB, I10Ka3bIBAOIUX (OPMBI
pPa3MHO)KEHHSI OpraHWU3MOB, CTaJuM Meli03a, CTaJud TraMeToreHe3a, ASMOpPHMOHANBHOTO U
MOCT3MOPHOHAILHOTO Pa3BUTHSI OPraHM3MOB; MUKPOIIPeapaToB sLeK/IeTOK U CTIepMaTO301/I0B.

CemuHap Ne6. PasmHoxceHue u passumue op2aHu3mos.



3.3. I'eHemuka — Hayka o HacsieocmeeHHocmu u usmenuugocmu (30 u)

I'eHeTHKa — HayKa O Hac/1e[CTBEHHOCTH U U3MeHUMBOCTU. VicTopusi pa3BUTHs reHeTHKU. PaboTbl
I''Mengensa, T.Moprana. 3HaueHue reHeTUKU. OCHOBHblEe TeHeTUUYeCKHe IIOHATUS. ['OMOJIOTUUHBIE
XPOMOCOMBI, ajljie/ibHble FeHbl, a/lbTepHaTUBHbIE [TPU3HAKH, JOMUHAHTHBIA U peLieCCUBHBINA NIPHU3HAKY,
rOMO3WI0Ta, TeTepo3WroTa, YWCTas JIMHWS, TUOpPHUAbI, TeHOTWIl, (eHOTUN. MeTopl TeHEeTHKH.
I'mbpugonornyeckuii mertos. lLlutoreHetnueckre MeToAbl. MoOHOrMOpUAHOe —CKpelljMBaHHWe —
CKpellMBaHMe TI0 OJHOM Tape MPU3HAKOB. [1epBblif 3aKoH MeHzesns - 3aKOH einHO0Opasus rubpuoB
nepBoro mnokosienus. IlpaBuno pomuHupoBaHus. Bropoll 3akoH MeHzens — 3aKOH pacllellyIeHus
MpY3HAKOB. ['WrioTre3a uwMCTOTHI rameT. LluTosiorvueckre OCHOBBI MOHOTHOPHUIHOTO CKpeIIVBaHMUS.
[TonHOe U HerosiHOe AOMHUHHpOBaHUe. JJUrnOpuHoe CKpeljBaHMe — CKpelljMBaHKe IO0 /IByM Iapam

nMpu3HakoB. TpeTwii 3akoOH MeHziens — 3aKOH HE3aBUCHUMOTO HAC/eI0OBaHUS  TPU3HAKOB.
LluTonornyeckrie 0CHOBBI JUTHOPUAHOTO CKpelljuBaHUs. AHaau3upyollee ckpelyBaHue. CrernieHHOe
Hac/lefloBaHWe TIPU3HAKOB. 3akOHbI MopraHa — CIeTUIeHHOe Hacjae[JoBaHHe TPU3HAKOB,

JIOKA/IM30BaHHBIX B OJHOM XPOMOCOMe; HapylleHue CLelJIeHUs TeHOB B pe3y/bTaTe KPOCCUHIOBEpa.
XpOMOCOMHas Teopusi Hac/ie4CTBeHHOCTU. ['eHeTueckue KapThl. Vcronb3oBaHWe KPOCCUHIOBEpa AJist
COCTaB/IeHUs] TeHeTUYeCKUX KapT XPOMOCOM pa3HbIX OpraHusMoB. ['eHeTHKka I07a. XPOMOCOMHOe
omnpefie/ieHMe Toa. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM W reTeporaMeThbli TIOJL.
['eHeTnueckass CTPyKTypa I10JIOBBIX XpOMOCOM. HaciiegoBaHue TpPH3HAKOB, CLEIVIEHHBIX C I10JIOM.
['eHOTHIT KaK 1[e/I0OCTHas cUcTeMa. MHOKeCTBeHHOe AeicTBue reHoB. [lnerioTponvs. MHOXeCTBEeHHBbIN
annenu3M. KopomuHupoBaHue. B3auMopelicTBUe ajule/ibHbIX M Healle/lbHbIX TeHOB. PeleHue
reHeTUYeCKUx 3ajay. V3MeHUMBOCTb. Buibl M3MeHUMBOCTU: HaC/eICTBeHHas: M HeHacJe[CTBeHHasl.
MogudvkaloHHas, WM (eHOTUIIMYecKass W3MEeHUMBOCTb. Pojb cpeAbl B HeHac/ie[CTBEHHOM
M3MEeHUMBOCTU. XapaKTeprucTHuKa MoAudUKalMoOHHOW n3MeHunBOCTU (B.MoranHceH). BapualiuoHHbIM
psz. Bapuanra. BapuanyonHas kpuBas. Hopma peakuyu ripusHaka. KosuecTBeHHble Y KaueCTBeHHbIe
TpU3HaKy U WX HopMa peakiuu. CBoiicTBa MOAUGbUKALIMOHHONW M3MeHUMBOCTU. HacneacTBeHHas, Wn
reHOTUIYecKast U3MeHUMBOCTb. KoMOWHaTUBHAs U3MeHUMBOCTh. Meii03 U T0I0BOM MpolLiecc - 0CHOBa
KOMOWHATUBHON W3MEeHUYMBOCTH. Pojib KOMOWHATMBHOW W3MEHUYMBOCTU B CO3/IaHUM pa3HOOOpa3us
ocobetli B ripefesieax olHOTO BUa. MyTalyoHHasi u3MeHUrMBOCTh (I'.ne ®pu3s). CBoiicTBa MyTal[MOHHOM
n3MeHuMBOCTU. Knaccudukanus myrtanmid. ['eHHble MyTanuu. XpOMOCOMHbIE MyTalyu. ['eHOMHbIe
MyTauuyd. YacTtora ¥ MNpUYMHBI MyTauud. PakTOpbl-MyTareHbl. 3aKOH TOMOJIOTMUECKUX pSIOB B
HacseAcTBeHHOM n3MeHuuBOCTH (H./.BaBWioB) v ero 3HaueHue Jjis cejieKLMM. ['eHeTHKa yesioBeka.
Kapuotun uenoBeka. OCHOBHbIE METO/Ibl F€HETUKHM UeslOBeKa: LIUTOreHeTUYeCKUM, TeHealorunyecKui,
O/TM3HELIOBBIN, TIOMY/ISIIMOHHO-CTAaTUCTUYECKWA. TWITbI HacieqoBaHUSl TIpU3HAaKa. I[lomy/sIMOHHAS
reHeTuka. 3akoH Xapu-Baiin6epra. HaciefcTBeHHble 60/1e3HU uesioBeKa: TeHHble 6osie3HH, 60/1e3HU ¢
HaC/Ie[ICTBEHHOW  TIPeJpacriofio)KeHHOCTbI0,  XPOMOCOMHBbIe  Oose3HW.  MeAUKO-reHeTHYecKoe
KOHCYJ/IbTUDOBaHHe. 3HaueHue MeJULIMHCKOW MeHeTUKU B MpeJoTBpallleHUd U JIeYeHUW TeHeTHYeCKUX
3abo/eBaHUH ueIoBeKa.

JemoHcmpayuu: Tabinl, PUCYHKOB, CJ/laiiIoB, CxeM, (UJIbMOB, TOKAa3bIBalOIIMX OCHOBHbIE
3aKOHOMEpPHOCTH  HACJ/IeJCTBEHHOCTM TPU3HAKOB Yy OpPraHM3MOB, XPOMOCOMHOIO MeXaHH3Ma
orpe/iesieHus1 110/1a, OMBITOB M0 CKPELMBaHUIO JP030(K/, FeHeTUUeCKHX KapT.

ITpakmuueckas paboma Ne4. PeuwieHue 2eHemuuecKux 3aoau.

IMpakmuueckas paboma Ne5. CocmasneHue u aHaau3 pooOC/A08HbIX Uen08eKd.

Hoknad «Mup KyabmypHbIX NOAUNJA0UO08».

3.4. Cenekyus opzaru3mos (5 u)

Ceslekusi Kak MpOLeCC M HayKa. 3apoXk[eHWe CejleKUUU U JomecTukauus. YueHue H.U.
BaBunoBa 0 1jeHTpax MHOroo0Opasusi W TIPOUCXOXKIEHUs Ky/JbTypHBIX pacTeHui. L[eHTphI TMpo-
WCXOXKJeHUs [TOMAIIHUX >XUBOTHBIX. [IpUMHUTHBHasi U KoMOWHalMoHHasi cesekuusi. CopT, Topoja,
mrraMM. OCHOBHBIE METOZIbI CeJIEKIIMOHHOU paboThl — rubpuu3alius (CKpelMBaHie) U UCKYCCTBEHHBIN
orbop. MaccoBblii U WHAMBUYaAbHBIN OTOOPHI B CeleKUMH pacTeHWM U >KUBOTHBIX. OlleHKa
9KCTephepa. bBJ/IM3KOpOACTBEHHOE CKpeluBaHWe — WHOpUAWHT. Uwucras JMHUST — TIOTOMCTBO,
roJiyueHHOe B pe3y/bTaTe WHOpuAuHra. CKpelllMBaHWe UWCTBIX JIMHUM. ['eTepo3uc, i rubpugHas
cuna. HepogctBeHHoe ckpeluBaHve — ayTopugunar. OtjaneHHas Tubpuam3anus u ee ycrnexu (M.B.



MuuypuH). VICKyCCTBEeHHBIM MyTareHe3 U ToJiyueHue MOUIIOn0B. JIoCTKeHUsl celeKIUU pacTeHUi
Y >)KUBOTHBIX B Poccum.

JemoHcmpayuu: Tabuiiy, cxeM, PUCYHKOB, ¢oTorpaduii, c/1alifioB, UUTFOCTPUPYIOIIUX METOZbI
CeJieKL[UHM, COpPTa KY/JbTYPHBIX PACTEHWM U TMOPOAbI AOMAILHUX >KUBOTHBIX; MYJISDKeH U HaTypasbHBbIX
TJIOZIOB Pa3/IMUHBIX COPTOB sI0/I0HB, TPYIII, TOMATOB.

IMpakmuueckas paboma Ne6. Omauuue heHomunoe copmoe Ky/AbMmypHbIX pacmeHull u nopoo
OOMAWHUX HCUBOMHbIX C 8UOAMU-NPedKamu.

3.5. BuomexHosozus (5 u)

BuoTtexHonorus Kak oTpacib IpousBogcTBa. Mcropus pa3ssutus. O6bekTbl. OCHOBHBIE OTPACIIH.
Mukpobuonornueckass TexHosorus. [IpemMyiectBa MUKPOOMO/IOTHUECKOTO CHHTe3a. VIHXeHepHast
3H3UMoJIorTUsl. IMMoOmM/In3oBaHHble (pepMeHThI. Vicnonb3oBaHWe MUKPOOMO/IOTMUECKOl TeXHO/IOTUU B
MPOMBILUTEHHOCTH. KileTouHasi TeXHO/OrWsi M KiIeToyHasi WHXeHepus. KiieTouHble W TKaHeBble
KyJ/IbTYpbl. MUKpOK/IOHa/IbHOE pa3MHOKeHHe pacTeHUH. Comatuueckasi ruopursaiys. PeKoHCTpyKLus
SUIeK/IeTK M KJIOHMPOBaHWe JXMBOTHBIX. XPOMOCOMHAasi M TeHHas WHXeHepus. KoHCTpyupoBaHue
pekombuHanTHOM [HK. [locTwkeHMsi M TepCHeKTHBbI I'eHHOM WHeHepuH. Co3jlaHMe TpaHCr'eHbIX
OpraHU3MOB. JKOJIOTHUECKHe ¥ STUYeCKre MPo0/ieMbl TeHHON UH)KeHEepHH.

JemoHcmpayuu: Tabnui, cxeM, pUCYHKOB, (oTorpadui, cjiaiijoB, UTHOCTPUPYIOLIUX OCHOBHbIE
HarpaB/ieHHsl ¥ OTpac/ii OMOTeXHOIOTHH, MeTOAbl ['eHOU WH)KeHepHH, JIeKapCTBEHHBIX IIperapaToB,
TO/TyYeHHBIX C UCTI0/Ib30BaHUEM J0CTHKeHUH MUKPOOMOI0rnuecKol MpOMBIIIJIEHHOCTH.

IIpogepouras paboma Ne2. OpeaHusm kak buocucmema.

Pe3zepB — Su.

11 xnacc
1. OBo/moLOHHOE yueHue (374)
1.1. Kcmopus 3801104uoHH020 yueHus (13 u)

OBOJIIOI[UOHHAs TEOpUst KaK O/IHO W3 BaKHeMIMX 00001mieHuit Ouosoruu. HeoOXoguMoCTb
r3yueHusi OMOJIOTMUeCKUX CHUCTeM HalOpraHU3MeHHOr0 YPOBHs. JBOJIIOLIMOHHAS TeOpUsi U eé MeCTO B
Ouonornu.  MeTonpl  W3yueHWsT  IBOJIIOLMM:  TAJIEOHTONIOTHUECKWe,  Ouoreorpaduyeckue,
sMOpUoIoTHYecKue, CpaBHUTEIbHO-aHaTOMHUYeCKue, Moponoruueckue, MOJIEKYJISIPHO-
OMOXUMHUECKHeE.

Wctopusi pa3BuTHe TIpejCTaB/ieHU 00 3Bo/oLMU. Ve pa3BUTHS OpPraHMuUeckoro Mupa B
TpyZAax aHTUuYHbIX ¢unocodos. Kpearuonusm. Tpanchopmusm. IBostoLionHas Teopust JK.b.Jlamapka.
OBwxyliye cuibl 3BOMOLMU 10 JlamapKy. 3HaueHue TpyAoOB Jlamapka. DBOMIOLMOHHasE Teopusi Y.
NapBuHa. YueHue 00 MCKyCCTBEHHOM M eCTECTBEHHOM oOTOope. [IBVKYIIMe CH/IbI 3BOIIOLUM TI0
[apBuHy.

1.2. Mukpo3eonioyus (12u)

I'eHeTHUeCKHe OCHOBBI 3BOIIOLIMH. [lMBepreHIUs NPU3HAKOB U BHZ00Opa3oBaHue. 3HaueHUe
3BO/IIOLIMOHHOM Teopuu Y. [lapBuHa. CoBpeMeHHble 3BOJIIOLIMOHHBIE NpefcTasneHus. [lomynammsa —
j/IeMeHTapHasi eJVHUL]A SBOJIIOLMU. JJeMeHTapHbI 3BO/IIOLMOHHBIM MaTepuaad: MyTalud W
KOMOMHAI[MM. OJieMeHTapHOe 3SBOJIIOL[MOHHOE sIBJleHHe — W3MeHeHHe TeHO(QOHAA TIOMYJIsALUH.
CuHretnueckass Teopusi 3Bomoluu (CTD) M OCHOBHble ee TMoOJIOKeHHWs. [IBrKylque cumbl (371e-
MeHTapHble (DaKTOpbI) SBOMIONMK. MyTAlMOHHBIM TIPOLeCC U KOMOWHATWBHAas W3MeHUMBOCTb.
[TonynspoHHBIe BOHBI U Apelid reHoB. Bopbba 3a cyiiectBoBaHue W ee ¢dopMbl. EcTeCTBeHHBIM
otbop. POpMBI ecTeCTBEHHOTO OTOOpa: ABWKYIIWH, cTabumsupyromuyii. Buza, ero kpurepuu u
CTPYKTypa. Pe3ynbTaThl MHMKDPO3BOIOLMHK: TPUCIIOCOO/IEHHOCTh OPraHM3MOB W BHI000pa3oBaHue.
Crioco6s1 BU000pa3oBaHusi: reorpaduyeckoe U 3KOJIOTHUECKOe.

IMpakmuueckasn paboma Nel. OnucaHue npucnocobaeHHOCMu Op2aHuU3Mo8 U eé OMHOCUMeNbHO20
xapakmepa.

CemuHap Nel. Mukpo3sgonoyusi.



1.3. Makposeoatoyus (10 u)

[Tepexognbie dopmbl U ¢umoreHetruueckue psiabl (B.O. KoBaneBckuii); cpaBHeHue (uiopbl U
(ayHbl MaTepuKOB, BUJbI-3HAEMUKUA W BU/bI-PEJMKTHI; 3aKOH 3apogpiieBoro cxofcrtBa (K.M. Bap),
OuoreHetnueckuii 3akoH (3.I'ekkenb, ©.Mrosep); rOMOJIOTHSL M aHAIOTHsl, PyJUMEHTbl U aTaBHU3MBL.
Morneky/isipHO-OMOXMMUYeCKHe, TeHeTHUeCKHe W MaTeMaTHueCKhe MeTOJbl W3YUeHHs 3BOJIOLWH.
HaripaBnenuss v mnytu sBosmonuyd. @Popmbl HarpaBieHHON 3sBosonuu. OOIIye 3aKOHOMEPHOCTH
(npaBwsia) 5BOMIOLMH.

2. PazBuTHe xu3Hu Ha 3emsie(20u)

I'nrioTespl ¥ TEOpUM BO3HMKHOBEHMs JKU3HM Ha 3eM/ie: KpealjMOHH3M, CaMOIIPOU3BOJIbHOE
3aposkZieHue, IaHcrepMusi, 61oro33. McTopust oripoBep)kKeHus U [J0Ka3aTe/bCTB TeOpHii BO3SHUKHOBEHUS
xu3Hu (. Pemn, Jl.Cnamnanuanu, JI. Tlactep). Heopranwueckas »sBomonus. ['umotessl u
3KCIIepYMeHTa/IbHOe TIOATBepsK/ieHe HeopraHnueCcKou 3BOJIIOLMK. AOHOTeHHbIN CUHTe3 OpraHUyecKrx
BelecTB U3 Heoprannueckux. Omeir C. Mwinepa, I'. FOpu. O6pa3oBaHue NOMMMepOB U3 MOHOMEPOB.
Koareppanus. ®opmupoBaHre MeMOpaH U BO3HHMKHOBeHMe NpoOMOHTOB. Hauvano opranuueckoi
(6buosoruueckoii) sBosonyK. HampaBrieHWss W TyTH MakKpO3BOJIIOLWW. Buonoruueckuii mporpecc u
perpecc. IlytTu goctkeHus Ouosnoruueckoro mporpecca: apoMopdos, HauoafanTanus, o01as
JlereHepanus. buosornueckuit perpecc W BbIMHpaHWe OpraHyn3MoB. COOTHOLIeHWe HalpaBlIeHWd U
nyTei sBo/monuu (A.H. CeBep1oB).

[TaneoHTosmornss — Hayka 00 MCKOIAeMbIX OCTaTKaX OpPraHu3MoB. POpMBI COXPaHHOCTH
HCKOMaeMbIX OCTAaTKOB B 3eMHOM Kope. Vcropus 3emiu U MeToAbl eé u3ydeHus. ['eoXpoHO/OrUs.
[eoxpoHosiornyeckas mikana. [lepBble KJIeTKH U 3BOMIOLUS MeTaboIM3Ma. DBOJTIOLHS TIEePBBIX KJIETOK.
[TpokapHoThl U 3yKapHOThI. ['MIIOTe3bl MPOMCXOX/EHUsI SyKapuoT: MeMOpaHoreHesa, cuMOuoreHesa.
@dopMHpOBaHMEe  OCHOBHBIX TIpynn  OpPraHvM3MoB. MHOIOK/JIeTOYHOCTb M KOJIOHHUA/IBHOCT.
OBOJIIOLMOHHOE TIPOUCXOXK/IeHUe HeK/IeTOUHBIX (POPM >KM3HU — BUPYCOB. OCHOBHBIE 3Tarlbl 3BOJIIOLIUN
pactutesibHOro mupa. Kusue B Bozie. IlepBble pacteHus — Bojopocid. Beixon Ha cyuly. Ilepseie
criopoBble pacTeHus. OcBoeHMe U 3aBOeBaHMe CyIIM I1allOPOTHUKOOOpasHBIMU. Y CI0)KHEHHe
pasMHOXeHUsl. CeMmeHHble pacTeHHs. OCHOBHBIE YepThl 3BOIIOLMA pacTUTeNbHOr0 mupa. OCHOBHBIE
3Tarlbl SBOJIFOLIMU KUBOTHOrO Mupa. JKu3Hb B BoJe. [lepBble )XMBOTHBIe — rpocTeliiune. Crierjuanusarys
KJIETOK M TIOSIBJIEHMEe MHOTOK/IeTOYHBIX. [IByXC/IOVHBIE >KMBOTHBIEe — KHILIEYHOIIOJOCTHBIe. [lepBble
TPeXC/IOHbIe JKMBOTHble — IUIOCKMe 4epBW. I[lepBblli BBIXOZ, M 3aBOeBaHHWe >KUBOTHBIMHM CYILM.
UnenucroHorue. [TepBrie XopAoBbie KUBOTHBIE. JKu3Hb B Bozie. PriObl. BTOpOY BBIXOZ KMBOTHBIX Ha
Cylly. 3eMHOBOJHbIe. 3aBOoeBaHWe  II03BOHOYHbIMU  cywmd. [Ipecmbikaromuecs.  IITuubl
Mnexonutaroiye. OCHOBHbIe YepThl 3BO/IFOLMY )XUBOTHOI'O Mupa. PasButue XKu3HU Ha 3eMJie 10 3paMm
u nepuopaM. Karapxeil. Apxeiickas M npoTepo3oiickas 3pbl. Ilameo3oiickas 3pa U ee IMepUOBL:
KeMOPHICKUM, OPJOBUKCKUM, CHUITyPHUUCKWH, [1e€BOHCKHM, KaMeHHOYTOJIbHBIN, TIepPMCKU. Me3oiickas
3pa U eé Mepuobl: TPMACOBBIM, OPCKUM, MenoBol. KaliHO30MCKast 3pa U ee Mepuo/bl: MaeoreHOBbIH,
HEOTeHOBbIM, aHTPOITOTeHOBBIM. XapaKTepruCTHKa KauMara M reojoruyeckux nporeccos. IlossieHue,
pacuBet 1 rubesib OpraHu3MoB.

Jemoncmpayuu Tabnul, PUCYHKOB, CXeM, CJaii[jOB, WUIIOCTPUPYIOLUIMX MeTOAbl HW3y4eHUs
5BOJIFOLIUM, OCHOBHbIE IT0JIOKEHUSI IBOJIIOLMOHHBIX KOHLIENLMM U TeOpUM, [elCTBHUe 3/ieMeHTapHbIX
(aKTOpOB 3BOMIOLIMH, TIPUCIIOCOOIEHHOCTh OPraHU3MOB U CIOCO0BI BHZ0OOpa3oBaHus; repbapues
pacTeHUMM M KOJUIeKLIMM HAaCeKOMBbIX, 4ydyes ITHUL] U 3Bepeld, UCKOMNaeMbIX OCTaTKOB OPraHH3MOB,
noprperoB K.J/Tunues, XK.b./lamapka, U.[JapsuHa, A.H.Cesepuiosa, 1.11.I1Imanbraysexa.

ITpakmuueckas paboma Ne2. Apomopo3bl u uduoadanmayuu y pacmeHutl U H#CUBOMHbLX.

CemuHap Ne2. Buono33. Makpo3sgoaoyusl.

Buonorrnyeckoe pazHoobpasue Kak pe3ysbTaT 3BOMIOLUH. 3apOXKJeHre U pa3BUTHE CUCTeMaTHKU
(Apucrorens, Teodpact, A.YesanbnuHo). VICKycCTBeHHble CUCTeMbl KaacCU(UKaLMd OpPraHU3MOB.
Cucremsb! pacteHuit U )UBOTHBIX K. JIMHHes - BepIllMHa CO3[,aHUsI UCKYCCTBEHHBIX CUCTeM. 3HaueHue
Tpy#oB K.JIuHHesi. BuHapHass HomeHkiaTypa. EcTecTBeHHasi cucTema KiacCM(UKalMd OPraHHW3MOB
XK.Bb. Jlamapka. [I'pamauus. IIpyHUMNBI M MeTOABI CHUCTEMAaTUKU. VlepapxuuHOCTb, WJIH
COIOZJUMHEHHOCTh CHCTeMaTUUeCKUX eIMHUL] (TakCOHOB). CoBpemMeHHas CCTeMa OpraHu4eCcKoro Mupa.
OcHOBHBIe cHUCTeMaTHUyecKye TpyIIbl opraHusMoB. OOljasi XapakTepucTHKa LapCTB U IO/LapCTB
opraHusMoB. Byl Kak OCHOBHasi KaTeropusi cucreMaTvku. Kpurepuu (npy3Haku) Buja: Mopgosioruyue-



CKUH, (U310/10ro-0MOXUMUYeCKH, reorpaguuecknii, KOJ0THUeCKUid, reHeTndeckuii. CoBpeMeHHOe
COCTOsIHMe U3yUYeHUs BU/IOB.

JemoHncmpayuu Tabnmul, pPUCYHKOB, CXeM, CJIaliJoB, BUAO(QUIBMOB, W/UTFOCTPUPYIOMINX
TUIIOTe3bl ¥ TEOPUM BO3HUMKHOBEHMsI ’KU3HU Ha 3emsle, OCHOBHbIE 3Tallbl HeOPraHWYeCKOM 3BOJIFOLIUH,
pasBUTHSL PAaCTUTEIBHOIO U JKMBOTHOI'O MMpa Ha 3emsie IO 3paM U INepUo/aM; MCKOMaeMbIX OCTaTKOB
OpraHM3MOB; OIIbITa, WITIOCTPHPYIOLLEr0 CBOMCTBA IOJYIIPOHUL[aeMOM MeMOpaHbl; IpeZcTaBUTenei
COBPEMEHHBIX CUCTeMaTHYeCKUX TPYIIT OPraHU3MOB, TepbapreB pacTeHUH, B/Ia)KHBIX TIPEIapaToB.

ITpakmuueckas paboma Ne3. OnpedeneHue guda no mopgono2udeckomy Kpumepuio.

CemuHap Ne3. Cucmema H#cusblx 0Op2aHU3MO8.

3. Yenoeek - 6uocoyuaapbHas cucmema (10 u)

AHTpOIOJIOrHsl — HayKa O uyesioBeKe. Pa3ziensl ¥ 3a/jau aHTPOMOIOIMU. MeTo/ibl aHTPOIO/IOTUH:
aHTPOIIOMeTpUs], PEeKOHCTPYKLMS, apxeoyiorM4yeckde, STHOrpauueckue, HWMMYHOJIOTMUYECKUH,
rubpuansaipu JTHK. PasBuTre npescTaBieHnii 0 IPOUCXOXKIEHNH UesioBeKa. PesTurno3Hble BO33peHwus..
HayuHnele rumoressl M Teopuu: aHrponoreHHas rumnoresa JK.b.Jlamapka, cumuanbHasg Teopus
U.[lapuHa, TpygmoBas Teopusi @.OHrenbca. KpaTkuve Te3ucel TpPyZOBOM TEOPHUM AaHTPOIIOTeHe3a.
CxopcTBa ¥ pa3/ivuus yeioBeKa U KUBOTHBIX. CHcTeMaTHyecKoe Io/IoKeHHne yesioBeka. CBHU/ieTe/1bCTBa
CXOJCTBA 4YejOBeKAa C D KABOTHBIMH: CPAaBHUTETHHO-MOP(OIOTHUECKHe, 3SMOPHUOJIOTHYeCKHE,
MOJIEKYJ/IIpHO-TeHeThUueckre. OT/iMuMe yesioBeKa OT )KUBOTHBIX: IIPSMOXOXK/eHUe, U3MeHeHle CTPoeHue
yepera, pa3BUTHE TOJIOBHOTO MO3ra W BTOPOW CHUTHA/JBHOM CHCTeMbl (BHEreHeTHUYeCKHWH Crocob
repeziaui MHGOPMalMK), CUCTeMaTHYeCKOe U3roTOB/eHre Opyaui TpyAa. ABrKyiuue cuibl ((pakTophi)
aHTpOTIOTeHe3a: OWoJIoTMUecKre W CoLMasbHble. HacyencTBeHHass M3MEHUYMBOCTH U €CTeCTBEHHBIM
otbop. I'pynmnoBoe coTpyAHrYecTBO U oOuieHue. OpyuiiHas [edaTe/lbHOCTb M MOCTOSTHHbIE >KWJIMILA.
@DaKTOpHI 3BOJIIOLIMM COBPEMEHHOr0 uesoBeka. OCHOBHBIE CTaZiM 3BOJIFOLMU YesIOBeKa: JPUOIUTEKH,
IIPOTOAHTPOII, AapXaHTPOIl, Ila/Je0aHTporl, HeoaHTporl. Haxogku MCKOIlaeMbIX OCTAaTKOB, BpeMms
CyILIecTBOBaHUsI, 00beM TOJIOBHOTO MO3ra, 00pa3 >kusHH, opynus. YenoBeueckre pachl U MPUPOJHBIE
ajanTanuy Jesnoseka. [Tonarve o pace. OCHOBHBbIe UesloBeueCKHe pachl: eBporeorHas (eBpasuiickas),
Herpo-aBCTpasionHast  (3KBaTOpuanbHasi), MOHrojioMfHasi  (a3vaTCKo-aMepUKaHCKas).  YepTsl
MIPYCIIOCO6/IEHHOCTH TIpe/icTaBUTeNell uesioBeueCcKrx pac K yCJI0BUSIM CyllieCTBOBaHKs. Bo3HMKHOBeHMe
YyeJI0BeYeCKUX pac U ero NpUYMHBL. THIT TeJ0C/I0KeHUs 4esloBeKa (apKTUYeCKui, TPOITMYeCKHi) Kak
nprcriocobuTe/bHbIN MpU3HaK. EauHCTBO yenoBeueckux pac. KpuTvka colyanbHOrO JapBUHK3Ma U
pacusmMa.

JemoHcmpayuu Tabnul], pUCyHKOB, CXeM, C/Iaii/loB, BU/le0(HU/IbMOB, TTOKa3bIBaIOIIMX BHEIIHUN
0o0imK ¥ o0pa3 JXM3HU TIPEeJKOB Ue/0BeKa; CKY/BITYPHBIX IOPTPETOB JIFOAeH KaMeHHOTO BeKa,
BbINO/IHeHHbIX M.M.I'epaciMOBBbIM; NpeficTaBUTe/el aJalTUBHBIX TUIIOB JIOJel; MyJIshkel OKaMeHesI0-
CTel, TpeJMETOB MaTepuasbHOM Ky/JAbTyphl TPEAKOB 4UejioBeKa, OIOCTOB aBCTPAJIOIHUTEKA,
MIUTeKaHTpOIla, HeaH/lepTablia, KPOMaHbOHLA, TIpe/iCTaBUTe/Iel OOJIBIINX pPac COBPEMEHHOI'0 UesloBeKa.

Ilpakmuueckasi paboma Ned4. AHanu3z u oOyeHKAa pasauuHbiX 2unome3 ¢opmuposaHus
ues08e4eCcKux pdc.

IIpogepouHasi paboma Nel. D6010YUOHHOE YueHue.

2. OcHoBBI 3K0J10rH4 (39 u)
2.1. Opzanu3mbl u okpyxcarowjasi cpeoa (11 u)

JKOJIOTUS KaK HayKa. 3apoXK[eHue U pa3BUTUe SKOJOTMA B  TPyAaX YyueHbIX-
ectectBoucIibiTatenei (A.I'ymbonbar, K.®@.Pynbe, 3.I'ekkenb). 3aaun ¥ pasjesbl 3KOJOTHH. MeTo Ibl
9KOJIOTHH: TIOJIeBble HAOMIO/IeHUs, MOHUTOPHHT OKPY’KaroIllel Cpe/ibl, SKCIIePUMEHTHI, MOZIe/TUPOBaHMUE.
CBsI3b 9KOJIOTHUH C JpYrUMU Haykamu. CpeZibl 0OMTaHUS OPraHU3MOB: BOJHAsi, Ha3eMHO-BO3/YIIIHas,
TOYBEHHasl, BHyTpHOpraHuaMeHHas. OcobeHHOCTU cpes; oOuTaHus opraHu3MoB. IIpucnocobneHus
OpPraHu3MOB K KM3HM B Pa3HbIX cpefiax oOWTaHUs. DKojoruueckue (akTopbl M 3aKOHOMEPHOCTU HX
nelicTBusi. bBuosiornueckdii ONTUMYM W OTpaHUUMBAIOIIMKM  (akTOp. OIKOJOTHYEeCKHe CIeKTPbI
opranusMoB. Krnaccudukanusi  skonoruueckux — ¢aktopoB:  abuoTuueckue, OHOTHUeCKHE WU
a"TporioreHHple. Abuotnyeckue (akrtopbl. CBET W €ro AelCTBHE Ha OPraHWU3Mbl. OKOJIOTHUECKHE
IPYyNIbl PaCTeHWH Y )KUBOTHBIX 10 OTHOILIEHHIO K cBeTy. PoToneproan3m. Temmeparypa U ee feliCTBHe



Ha OpraHu3Mbl. TemrepaTypHble TPUCIIOCOO/EHUsT OpPraHW3MOB. Biia)KHOCTH W ee [leliCTBHe Ha
opranusMel. [IpucriocobsieHust OpraHu3MOB K TIOZiepyKaHui0 BogHoro 6anaHca. buotuueckue dakTopbl
(B3aMMO/IENICTBUS OPraHU3MOB). BHbl OMOTHUECKUX B3aUMO/IEHCTBUN: KOHKYDEHIIUs, XUIITHAYECTRBO,
rapasuTu3M, MYyTyaju3M, KOMMeEHCaqu3M, ameHcalau3M, HeWTpaausM. 3HaueHWe OHUOTHYeCKUX
B3aMMO/IEHICTBUI /ISl CYIIIeCTBOBAHUSI OPraHW3MOB B Cpefie OOMTaHUSI U B TIPUPOJHBIX COOOIIeCTBax.
JKosoruueckass HYIla BHJA. JKOJOTMYeCKHe XapaKTepUCTUKU Momy/siuu. buoTnyeckuii moTeHLuan
nonyaauuu. [TokasaTenu nomyJisiLvK: UKMCAE€HHOCTb, POXKJAaeMOCTb, CMEPTHOCTb, MPUPOCT. [IuHamMuKa
YUC/IEHHOCTH TONY/IALUU. MHOKeCTBeHHOCTb MeXaHU3MOB peryJ/isiLiii YUMC/IeHHOCTH IOy JISLUH.

Jemoucmpayuu Tabnwil, PUCYHKOB, CXeM, CJal0B, BHUA€0(MHIEMOB, WUIHOCTPUPYIOIUX
JeiictBue abuoTuueckux (aKTOPOB Ha OpraHU3Mbl, OMOTUYECKHe B3aUMOOTHOILEHUS MEXIY
OpraHu3MaMH, BCTIBIIIKM Pa3MHOXKEHUS TOMYJISIUNA pacTeHUH, HAaCeKOMBbIX U TPBI3YHOB; MPHUOOPOB,
WCII0/b3yeMBbIX B 3KOJIOTMYECKUX UCC/IeJOBaHUAX, KOMHAaTHOTO akKBapyvyMa, Kak MOZe/Jd 3KOCHUCTeMbl
MIPeCHOT0 BOZI0eMa; TTOPTPETOB yueHbIX-3KomoroB (A.I'ymbonbara, K.®.Pynbe, O.I'ekkerns).

IMpakmuueckas paboma Ne5. BausiHue abuomuueckux ¢pakmopog Ha Op2aHU3Mbl.

CemuHap Ne3. OpeaHu3m u oKpyxcarowas cpeod.

2.2. BuozeoyeHo3 (14 u)

CoobuiecTBo opraHu3smMoB — OuolleHo3. KoMmroHeHTHl 6uolleHO3a: (QUTOLEHO3, 300LI€HO3,
MHKpoOoLieH03. CTPyKTyphI OHOLIeHO3a: BHUOBasi, POCTPAHCTBeHHasi, Tpoduueckas (rumeBast). CBsizu
MeJX/ly opraHusMaMu B OMoLjeHO3e. DKOCUCTEMBI U 3aKOHOMEPHOCTU MX cylljecTBoBaHus. [ToHsiTHe 00
skocucteme u OuoreoreHose (A.Tenciu, B.H.CykaueB). CTpyKTypHble KOMIIOHEHTBI OMOTeor|eHOo3a:
3KOTOII, K/IMMATOIl, [POAYLIeHTbl, KOHCYMeHTbI, peJyLieHTbl. KpyroBopoT BelllecTB U IOTOK SHepruu B
sKocrcTeMe. Tpouueckue ypoBHU 3KOCHCTeMbI. [10TOK 3Hepruu B skocucteMe. [1uiieBble 1jenu: nacT-
OuiHble, neTpuTHble. OCHOBHbIE I10Ka3aTesld SKOCHCTeMbl: Ouomacca u mnpogykuus. CpolicTBa
5KOCUCTEM: CaMOBOCIIPOU3BOJZICTBO, YCTOWYMBOCTb, CaMOpery/sanus, caMmopassuthe. Cykieccus.
KnumakcHoe coobijectBo. IlpupojHble sKocHcTeMbl. DKOCHCTeMa 03epa. DKOCHCTeMa CMeIaHHOTOo
neca. CTPYKTypHble KOMIIOHEHTbl Y TNHMILEBble CBSI3M B INPUPOJHBIX 3KOCUCTeMax. AHTPOIIOTeHHBIE
3KocucTeMbl. ArposkocucteMbl. OTaUuMe arposkKocucTeM OT OHOreoleHO30B. YPOO3KOCHUCTEMBI.
OcHoBHbIe KOMITOHEHTHI ypbo3kocucTeM. ["'opozckas duiopa v dayHa. bronorndyeckoe u xo3s1CTBEeHHO
3HaueHHe arpo3KOCHUCTeM U ypOOIKOCUCTEM.

JemoHncmpayuu  Tabmur, pHUCYHKOB, CXeM, CJali[joB, BHAeO(PUIHMOB, TIOKa3bIBAIOIINX
CTPYKTYPHble KOMIIOHEHTbl OHOL|eHO30B, TPUPOAHBIX M AHTPONOIeHHbIX 3KOCHCTEM; paCTeHUH,
JKMBOTHBIX — TIpe/ICTaBUTesIel ropojckor ¢uiopsbl U dayHel; repbapusi «PacturesnsHble coo0IecTBa»,
KOJUleKLMid «brorieHo3», «ArporieHo3», «Bpeautenu BaKHEWUIIMX CeIbCKOXO3SIMCTBEHHBIX KY/IbTYD»,
MO/ eu-arvivKaluu « ArporeHo3»; noprtpetos Tenoiy, B.H. Cykauesa.

ITpakmuueckas paboma Ne6. IJenu numaHus 8 buozeoyeHo3ax.

IIpakmuueckasi paboma Ne7. DKon02uyeckas xapakmepucmuka 6uo2eoyeHo308.

CemuHap Ne4. BuozeoyeHo3bil.

4.3. YueHue o 6uoccgepe (8u)

PasButue nipesicTaBiieHnii o buocdepe B Tpygax J.3tocca, V.BepHagckoro. Obmactu 6uocdepsl
u eé cocraB. JKuBoe BemlectBO Ouocdepsl U ero (yHKUMU: SHepreThyeckas, ra3o.as,
KOHLIEHTPALIMOHHAsL, OKHUC/IUTETbHO-BOCCTAHOBUTE/IbHAS, OMOreoXumMuyeckasi 1esiTe/IlbHOCTb UesioBeKa.
OcobenHocty 6uocdepr! Kak ry106anbHOM SKOCUCTeMBI. [ITuHaMHUYyecKoe paBHOBecHe U 0OpaTHasi CBSI3b B
buocgepe. 3aKOHOMEPHOCTH CyIIeCTBOBaHUsI Orocdepsl. KpyroBopoTsI BeljecTB U OMOreoXuMuuecKue
LUKJTBI 371eMeHTOB (yTJ/Iepoja, a30Ta, Cephl, KUCI0poza, docdopa). PUTMuuHOCTL siBfieHuid B 6uocdepe.
['paBUTALIMOHHBIE U KOPITYCKY/ISIPHBIE BO37leHCTBUS Ha 6rocdepy. 3oHambHOCTE 6rocdepbl. OCHOBHBIE
6uomsbl cymu. [TonsspHasi acummeTpust 6uocdepsl.

4.4. Yenogek u okpyicarwoujas cpeoa (74).

YenoseuecTBo B 6uocdepe 3emnu. bruocdepHast posib yesioBeka. AHTPOIIOTeHHBIM KPYTOBOPOT U
a"Tporiobrocepa. AHTporioreHHble H3MeHeHHs B Ouocdepe. Ilepexon Ouocdepsr B Hoocdepy.
HoocdepHasi 3THKa u riporpecc yesioBeka. CocyliijeCTBOBaHUe MPUPO/IbI U YesioBeuecTBa. PaliioHabHOe
MIPUPO/IOTIO/Ib30BaHME U YCTOWUMBOE pa3BuTHe. HeKoTopble M3 WHAWKATOPOB YCTOWMUYMBOTO Pa3BUTHS



(«IToBectka gHs Ha XXI Bek»). Ko3Bosmolyst mpupoasl U obIiecTBa. 3aKOHBI COLUAIBHON 3KOJIOTHH
b.KommoHnepa. I'nobanvctiika. Mojenu yripa/isieMOro Mupa: pecypcHasi u buocepHasi.

Jemoucmpayuu Tab/UI], PUCYHKOB, CXeM, CJai/loB, BUAEO(MUIBMOB, [OKA3bIBAOIIUX
OuoreoxuMuueckie IMK/IbI 3JIeMEHTOB, JaHmadTHO-Teorpaguueckie 30HbI, TIpeJiCTaBUTesei
pacTeHW W >KUBOTHBIX — oOWTaTesneli OMOMOB CyIid, oxpaHsieMble BUAbI M3 KpacHoii kHuru P®;
aHTpOTIOTeHHbIe M3MeHeHUs1 B brocdepe, MepOTIPUSITHS 110 OXPaHe BO3/yXa, BOAHBIX PECYPCOB, MOUBHI,
PacCTUTeJIbHOTO Y KUBOTHOI'O MUpa.

IMpakmuueckas paboma Ne8. Kpyz2o8opombl xumuueckux 31emeHmos & buocgepe.

IIpogepouras paboma Ne2. OcHO8bI 5K0N02UU.
PesepB — 2u.



IToypouHoe ny1aHupoBaHue
10 kn1acc

Tema ypoka |

JlomaniHee 3aiaHue

1. Buosoruyeckue CucTeMsl, porecchbl ¥ ux usyuenue (10 u)

1 | Beognsii uHCTpyKTaX o OT u Th. C.4-5, 3anucu B TeTpaju.
2 Bbuosorus — cuctema Hayk o >Ku3HU. [1oHATHE O cucTeMe. 3aIMCH B TeTPa/y, MOAT0TOBKA
JoKnaza (3.5, c.22) —uHz.
3 OpraHu3aiyst OMOJIOTHUECKHUX CHCTEM. 81, B.1-6.
4 | YpoBHHU OpraHu3alyy )XuUBoro. IIponeccel, nmpoucxoadiiue B 3anucy B TeTpajyl.
OduocucTeMax.
5 | OnpepenieHre NOHSITHUS «KU3HbY. §2, B.1-3.
6 | HayuHoe no3HaHue (KDUTEPUH HAYUYHOTO 3HAHUS). 3anucu B TeTpajiu.
7 | MeTo/ibl OMOJIOTHUECKHUX UCC/I€0BAHUM. §3, B.1-5, TepMUHBI /151 KaXKA0H
IJ1aBbl Ha CUHEM (JOHe.
8 | Pa36op 3ajanuii o Teme pa3zena B COOPHUKE /IJis TTOTOTOBKHY K 3arnvcu B TeTpaju.
EI'D Poxsoga.
9 | Cemunap Nel. IToHsimue 0 6u0A02UHECKUX CLCMEMAX. He 3agaHo.
10 | IIposepouHas paboma. He 3azaHo.
2. OCHOBBI M0JIEKY/IAPHOM OHO/IOTHH U UTO/I0rHH (75 4)
2.1. IJumosozus — HayKa o Kaemke (5 u)
11 | Micropusi OTKPBITUS U U3YUeHUS KJICTKHU. 84.
12 | Knetka — CTPYKTYPHO-(OYHKIIMOHAIbHAs e/IMHULIA JKUBOTO. 3amnucy B TeTpaJy.
13 | Pa3Butue nurosioruu B XX Beke. 3anucy B TeTpaju.
14 | CoBpeMeHHbIe T0JIOXKEHUsI KIIeTOYHOW TeOpHHU. 3anucy B TeTpaju.
15 | MeTtojpl U3y4yeHUs KJIETKHU. 85, B.3-5.
2.2. XumuuecKkas opzaHu3ayus kiemku (20 u)
16 | Xumuueckue 3/ieMeHThbI, BXO/SIIHE B COCTAB KHUBBIX K/I€TOK. 3anucu B TeTpaju, NMOATrOTOBKA
Joknaza (3.3, c.69) —ung.
17 | Boga. §6, B.1,2,4,6.
18 | MuHepa/ibHbIe BellleCTBa. 3anucy B TeTpajy.
19 | BydepHble cUCTEMBI. 3anucy B TeTpajuy.
20 | OpraHnueckue BellleCTBa KJIETKH. 3anucy B TeTpaju.
21 | MoHOMepBI Y II0JIMMEpBL. 3anucu B TeTpajiy.
22 | Jlunugpl. 8§9-10, B.3,6 (c. 57), B.2,5 (c. 61).
23 | YrieBojpl. §10.
24 | AMHMHOKUC/IOTBEL. 87, B.1-6, Tab/1.3 (c.44-45).
25 | benku. 3anucy B TeTpaju.
26 | CpoiicTBa M QyHKIIM Oe/KOB. 88, B.1-5.
27 | CtpoeHue 1 cBoiicTBa epMEHTOB. 8§18, B.3-6, prc.69 (c.102), puc.71
(c.105).
28 | IIpakmuueckas paboma Nel. PaznodceHue nepokcuda 6000podd ¢ He 3agaHo.
nomowbto okcuda mapeanya (IV) u kamanassl kapmodpensi.
29 | Hykneotuppl. 3anvicu B TeTpay, puc.41 (c.66).
30 | ATO. 3amnucu B TeTpajiv
31 | HyknenHoBble KUCJIOTHI. 3anucu B TeTpagu, puc.39 (c.64).
32 | JHK. 3anucu B TeTpajiy.
33 | Buger PHK. §11, B.1,2,4-6, TEpMUHBI AJI51
KaK/JIOM I'71aBbl Ha cuHeM (oHe.
34 | Pemenue 3a/1au Ha KOMIJIEMEHTAaPHOCTb. C6opHUK PoxsoBa.
35 | CemuHap Ne2. XumuuecKue geujecmaa Kjaemku. He 3agaHo.




2.3. Cmpoerue kaemku (20 u)

36 | CtpoeHue mia3MaTiyecKoli MeMOpaHsbl. §12, B.2-8.

37 | TpaHcropT BelecTB Yepe3 MmeMOpaHy. KieTouHast cTeHKa. 3amnucy B TeTpajiv, TIOATrO0TOBKa
JoKnaza (3.2, .96) —unz,.

38 | OcmoTmyeckoe fgassienue. Typrop. 3anucu B TeTpagu, puc.44 (c.73).

39 | Ilnasamonu3 U Jiensia3mosins.

40- | IIpakmuueckas paboma Ne2. TTnazamonu3 u 0eniazmonus 8 Kaemkax He 3agaHo.

41 | KooKuybl ayKa.

42 | HemeMbOpaHHbIe OPraHOUbI K/IETKH. 8§15, B.1,5,6.

43 | [utomyia3mMa U 0ZJHOMEMOpaHHbIE OPTaHOWIbI K/IETKH. 813, B.2,3,6,7, puc.48 (c.77).

44 | I[lonyaBTOHOMHbIE OPraHOW/IbI KJIETKHU. 814, B.2-7, puc.57,58 (c.84-85).

45 | KnieToyHoe sipo. 3anucy B TeTpajy.

46 | XpOMOCOMBI. 827, B.2, 4-6, puc.97 (c.147).

47 | XpoMoCOMHBIH Habop.

48 | Pemienue 3aj1a4 Ha pacueT XpoOMOCOMHOT0 Habopa.

49 | AHanu3 pUCYHKOB OPraHOM/OB.

50 | IlpokapuoTHasi K/1eTKa. 816, B.1-8, puc.65 (c.94).

51 | 3Hauenue ITpokKapuoT.

52- | IIpakmuueckas paboma Ne3. CpasHumenbHbIli AHaAU3 TepmuHbI A1 KaXX/101 I/1aBbl Ha

53 | npokapuomwoli u 3yKapuonmHbIX KAemokK. cuaeM (oHe.

54- | CemuHap Ne3. Cmpykmypa Kaemku. He 3agaHo.

55

2.4. O6meH gewjecma u npegpaujeHue 3Hep2uu @ kKiemke (20 u)
56 | AccumMusiuys U JUCCUMUISILIMS — IBe CTOPOHBI €JMHOTO Mpoljecca 817, B.1-6, puc.65 (c.94),
MeTabos3Ma. MOATr0TOBKA AoK/aaja (3.3, ¢.138) —
WH].

57 | [nactuuecknii obmeH. POTOCHHTE3: CBETOBasI (ha3a. 3anucu B TeTpagy, puc.72 (c.107),
puc.74 (c.108).

58 | ®@orocuHTes: TemHoBas ¢asa (Cs-myTh). §19, B.3-9.

59 | ByustHue pa3muuHbIX (PAaKTOPOB Ha CKOPOCTh POTOCHMHTE3A. 3anvcH B TeTpaju.

60 | ®oropbixanue. C4-MyTh. 3anucu B TeTpajiy.

61 | XeMOCHHTe3. §20, B.2,3.

62 | DHepreTuueckuii 0OMeH: TIOATOTOBUTEILHOE pacileTlyieHne v 3anucu B TeTpaju.

Opo>keHHe.

63 | OHepreTUueCKuii 0OMeH: JIbIXaHHE. 821, B.1-3,5-9, puc.80 (c.120),
puc.81 (c.121).

64 | ITukn Kpebca. 3anucy B TeTpaju.

65 | Peakiuu maTpuuHoro cuHTe3a. Perukanus JHK. §26, B.1-3, puc.93 (c.143).

66 | Peanm3arus HacieCTBeHHOM nH(OpMaIiu. 3anucy B TeTpajul.

67 | I'enetnueckuii Koz. Cuare3s PHK. §22, B.1-4.

68 | BuocuHTe3 benka. 823, B.2-7, puc.86 (c.132).

69 | Peryssius 0OMeHHBIX MPOLIECCOB B KI/IETKE. §24, B.2-5, puc.88 (c.135),
TePMUHBI J/Is1 K&XKA0H TJ/IaBbl Ha
cudeM doHe.

70 | I'mnoTe3a ornepoHa. 3anucy B TeTpajy.

71 | IloHATHeE O KJIETOYHOM FOMeocTase. 3anucu B TeTpajiy.

72- | Pemenue 3aziau Ha OuocuHTe3 Oefka. 3anucy B TeTpajul.

73

74- | CemuHap Ned. buoxumuyeckue npoyeccbl KAemku. He 3agaHo.

75

2.5. O6pazoeanue ka1emox (10 u)

76 | KyeTouHslit UK/ U ero niepuopbl. HTepdasa. 825, B.1-4.

77 | Muros. §28, 3amicu B TeTpaay, B.1-2,
puc.100 (c.151).

78 | AmuTos. §27.




79- | Permenue 3a/jau Ha MuTo3 1o c6opHUKy PoxioRa. 3anucy B TeTpajul.
80
81 | Meitios. 840, 3amicu B TeTpaay, B.2-4,6,
puc.157,158 (c.213-214), TepMUHBI
JITsl K>KJIOM TJ1aBbI Ha cuHeM ¢oHe,
82 | OHJAOMUTO3. 3anucy B TeTpajH.
83- | Peiienne 3as1au Ha Meiio3 o c6opHUKY PoxsioBa. 3anucu B TeTpaju.
84
85 | IIposepounas paboma Nel. OCHOBbI MOAEKYASAPHOU OGuono2uu u He 3agaHo.
yumosoauu.
3. OpranusMm Kak >xuBas cucrema (804)
3.1. Cmpoerue u ¢pynkyuu opzaruzmos (20 u)
86 | OpraHuv3Mm Kak eJMHOe LieJioe. 3anucy B TeTPajH.
87 | OHOKNIeTOUHble OPTaHU3MBI. 3anucy B TeTpajy.
88 | MHOroK/IeTOYHbIe OPraHu3MBbl. 3anucy B TeTpaju.
89 | B3aumocBsi3b UacTeii MHOTOK/IETOYHOT'O0 OpraH13ma. §29, 3anucu B TeTpaay, B.1-5,
puc.106 (c.159).
90 | TkaHu U OpraHsl. §30, B.1-5.
91 | Onopa Tesia OpraHu3MoB. §31, 3anucu B TeTpaau, B.1-7.
92 | DBoJIOLIMS ONIOPHO-/IBUraTeIbHOU CUCTEMBI. 3anucy B TeTpaju.
93 | /IBW)KeHHe OpraHu3MOB. §32, 3anucu B TeTpagy, B.2-4,6,7.
94 | IluraHye OpraHU3MOB. §33, 3anucu B TeTpaay, B.2-6.
95 | DBoJtolys MUIIEBAPUTENILHON CUCTEMBI. 3anucy B TeTpajy.
96 | /lpixaHHWe OpraHu3MOB. §34, 3anucu B TeTpaau, B.2-7.
97 | OBoOJIIOLMS AbIXaTe/IbHOM CUCTEMBI. 3anucy B TeTpaju.
98 | TpaHCIIOpT BellecTB Y OpraHU3MOB. §35, 3anmcH B TeTpagH, B.2-8.
99 | DBoJitoLIMsI KPOBEHOCHOM CUCTEMBI. 3anucy B TeTPajH.
100 | BbigeneHue y OpraHvM3MOB. 836, 3ammcu B TeTpaay, B.1-7.
101 | DBomoIMs BbIIe/IUTE/TILHON CUCTEMBL. 3anucy B TeTpaju.
102 | 3amuMra opraHusMOoB. §37, 3anMcH B TeTpagH, B.2-6.
103 | Pa3apakMOCTb U PeryJIsijis y OpraHu3MOB. §38, 3anmcu B TeTpagy, B.2-8,
TePMUHBI J71S] KXK0M TJIaBbl Ha
cuHeM doHe.
104- | Cemunap Ne5. CmpoeHue u pyHKYUU Op2aHU3MO8. He 3agaHo.
105
3.2. PasmHodiceHUe U pazgumue op2aHusmos (20 u)
106 | ®opmbl pa3sMHOXXEHUSI OPraHU3MOB. 839, €.217-218, 3anucu B TeTpajy,
B.1-3 (c.212).
107 | Buspl 6ecronoro pasMHOXKEHUSI. §41.
108 | JKusHeHHbII LUK/ OPraHU3MOB. 3anucu B TeTpajy.
109 | OBoreHesToreHe3 y >KMBOTHBIX. 841, 3anucu B TeTpaay, B.3-6,
puc.161 (c.219).
110 | CnepmartoreHe3 y )KUBOTHBIX. 3anvcy B TETPAJM.
111 | Tunsl SULEKIETOK )KUBOTHBIX. 3anucy B TeTpajul.
112 | OnnofoTBOpEHKE. 3arnuvcy B TeTPaJH.
113 | OMOpHOHANIBHOE PAa3BUTHE )KUBOTHBIX. 842, 3anMcu B TeTpaau, B.1-5.
114 | TIpoBu30pHBIE OpraHbl I03BOHOYHBIX. 3anucu B TeTpajiu.
115 | PocT v pa3BuTHe KUBOTHBIX. 843, 3anucu B TeTpaay, B.1-6,
puc.168 (c.232).
116 | ITocTaMOpHOHA/IEHOE PA3BUTHE. 3anuvcy B TETPAJM.
117 | MexaHW3Mbl OHTOT€He3a Y JKUBOTHBIX. 3anucy B TeTpaju.
118 | Pa3MHOKeHMe U pa3BUTHeE PaCTEeHUM. 844, puc.172,173 (c.238-239).
119 | [BoiiHOe OTIOA0TBOPEHUE V LIBETKOBLIX PACTEHUM. 3arnucu B TETPaJu.
120 | Ob6pa3oBaHue 1 pa3BUTHE CEMEHHU. 3anuvcy B TETPAJH.
121 | Pocr, crapeHue U CMepTb. 3amnuvcy B TeTPaH.




122 | HeknetouHble OPMBI )KU3HU — BUPYCHIL. 8§45, 3anmcu B TeTpagy, B.1-6,
puc.178 (c.246), TepMUHBI Jj1s
KaKZ0l r1aBbl Ha CHHEM (OHe.
123 | PasmHoxeHue BupycoB. CITN/. CounanbHble U MeIULIMHCKUE 3anuvcy B TETPaJHu.
1po06JIeMBL.
124- | CemuHap Ne6. PazmHodiceHue U pazgumue 0p2aHUu3Mos. He 3apaHo.
125
3.3. 'enemuka — HayKa o Haci1edcmeeHHOCMU U usmeHuugocmu (30 u)
126 | Ucropus pa3BUTHUS TeHETUKH. 8846-47, moaroroBKa Joknaza (3.4,
€.325) —unp.
127 | OCHOBHBIE FreHeTUUECKHE TIOHSATHS.
128 | MeTo/ibl reHeTHKH. 848, B.1-3.
129 | MoHorubpujHOe CKpellfiBaHue. 8849,51, B.1-4 (c.263), 1-3 (c.274).
130 | AHanmu3upylollee CKpelMBaHUe.
131 | Iu- v moiurubpuiHOe CKpeluBaHue., §52, B.1-3.
132 | B3auMogeiicTBUe a/iie/ibHbIX FeHOB: HEMOJTHOe JIOMUHUPOBaHUe. 850, B.3-4.
133 | B3auMogeicTBUe a/lie/IbHbIX TeHOB: KOZOMUHHUPOBAHUE. §55, B.2-3.
134 | IlnetioTpornusi.
135 | B3auMoelicTBie Heasllie/IbHbIX TeHOB. 8§56, B.3.
136 | XpomMocomHasi Teopusi Hac/le[CTBEHHOCTH. 3anucu B TeTpaju
137 | HacsegoBaHue reHOB, pacIio/iararoliMxcsi B O4HOW XpPOMOCOMe. 8§53, B.1-4.
138 | I'emeTnKa 110J1a. 8§54, B.1,3.
139 | IleBmoayTOCOMHOE B3aUMO/IEHCTBHE.
140 | 3MeHUMBOCTb ITPU3HAKOB. MoinduKaIimoHHasi U3MeHUMBOCTb. §857-58, B.2-4 (c.309).
141 | HacnenctBeHHast UBMEHUHUBOCTD. 8§59, B.2-3.
142 | Buppl K3MEHUYMBOCTH.
143 | MyTaloHHas Teopusl. §60, 3anmcu B TeTpaay, B.1-4.
144 | Knaccudukaisi MyTalyi.
145 | 3aKOHOMepHOCTHM MYTal[MOHHOTI'O TIpoliecca. 3aKOH romoJioruueckux | 861, B.1-5.
psiI0B B Hac/e/icTBeHHOW n3MeHurBocTH H./.BaBusioga.
146- | IIpakmuueckasi paboma Ne4. PeuwieHue eeHemuuecKux 3aoau. He 3azaHo.
147
148 | 'eHOM yesioOBeKa. 8§62, puc.229 (c.329), B.2-4.
149 | MeTojp! W3ydyeHUsI TEHETUKU UeJIOBEKa. 3anucy B TeTpaju.
150 | I'eHeasiorMueckuii MeTo/,. 8§63, B.1-3 (c.339), B.2 (c.346).
151- | IIpakmuueckas paboma Ne5. CocmaeneHue u aHanu3 poooca08HbIX He 3azaHo.
152 | uenoseka.
153 | IlonynsiiMoHHasi TeHeTHKa. 3aKoH Xapau-BaliHOepra. 3anucy B TeTpaju.
154 | HacnenctBeHHbIe 3a00/1€BaHusT uesloBeKa. §864-65, puc.242 (c.345), 3anvcu B
TeTpagy, B.2-3 (c.343), B.3-5
(c.346).
155 | MeguKo-reHeTHUYeCKOe KOHCY/IbTUDOBAaHUeE.
3.4. Cenekyus opzanuzmos (5 u)
156 | CesieKiMs Kak Ipoliecc ¥ HayKa. 866, puc.244 (c.349), 8.1,3,4.
157 | VickyccTBeHHBIH 0TOOP. 867, B.2-6.
158 | MckyccTBeHHbIM MyTareHes. [omuniongusi. 868, B.2-5.
159 | BHyTpuBUJOBas rubpuu3sanus. I'ereposuc. OTaanéHHas 869, B.2-6. §70, puc.258 (c.368),
ruOpuan3aIus. B.2,4.
160 | IIpakmuueckas paboma Ne6. Omauuue peHOmMuUNoO8 COpmos He 3agaHo.
KY/AIbMYPHbIX pacmeHutl U nopo0 OOMAWHUX HCUBOMHBIX C 8UOAMU-
npeokamu.
3.5. BuomexHosozus (5 u)
161 | BuoTexHOJIOrHs KaK OTpac/b [IPOU3BO/CTBA. 871, B.2 4.
162 | Mukpobuooruyeckas TeXHOIOTHSI. §72, B.2,4, TeDMUHBI [Ji1 K&XKJ01




TJIaBbl Ha cuHeM (oHe.
163 | KnerouHast TeXHOJIOTHSI, XPOMOCOMHaAsI I TeHHas! NH)KeHepusl. 8873-74, puc.268 (c.383), puc.270
(c.385), puc.272 (c.387), puc.273
(c.388), puc.275 (c.391).
164 | IIposepouHas paboma Ne2. OpaaHusm Kak buocucmema. He 3az1aHo.
165 | Co3paHve TpaHCTeHHBIX OPraHU3MOB. He 3agaHo.
166- | Pe3epB — 5u. He 3agaHo.
170
IToypounoe nj1aHupoBaHue
11 xnacc
No | Tema ypoka | JloManiHee 3afaHue
1. IBoOIIMOHHOE YUeHbe (37u)
IToBTOpeHeue (2 )
1 | MHoroobpa3sue >KHBOTO MHpa. 10 k.81,
2 | OCHOBHbIE CBOICTBA XKUBOT'O. Y POBHU OpraHM3alUy KUBbIX cicTeM | 10 ki1 §2. 3amnucu B TeTp.
Ha 3emie.
1.1. Vicropus 3B0110LMOHHOr0 yuyeHus (13 u)
3 | [lousTHe «3OBostOLMs». OCHOBHbIE MPUHLIMIIBEI U METOAbI U3y4yeHus | 3arucu B TeTp.
OpraH’yecKoi 3BOJIFOLMH.
4 | 3apokzeHue 3BOIOLMOHM3MA B aHTUUHOH (unocodun. 81, 3amucu B TeTp, 3arojiHeHUe
dopmupoBanue 3Bo/r0LMoHHON Kzeu (K. JInHHel) TaO/IUIIBL.
5 | Tpanchopmusm. § 2, 3aIIMCH B TeTp, 3all0/IHeHNe
TaOIULIBL
6 OsoyolMoHHasg KoHuenuus JK.Bb. Jlamapka. §2,3a11CH B TeTP.
7 | HayuHsble u 001eCTBEHHO-9KOHOMUUECKHE TTPeATIOCHITKH 83, 3amucH B TeTP.
BO3HUKHOBEHMS [JapBUHHU3Ma.
8 buorpadus u HayuHas festensHOCTh Y. [JapBrHa. 83, 3ammcu B TeTp.
9 OBOMIOLMSA KYAbTYPHBIX ¢opM ( 110 4. /lapBUHY) 84, 3amucH B TeTP.
10 JBosonys BUAOB B ripupofe (1o Y. [lapBuHy) 85, 3aMuCH B TeTP.
11 CpaBHHUTe/TbHAS XapaKTePUCTHKA eCTeCTBEHHOTO M UCKYCCTBEHHOTO | 3ariojiHeHWe Tab/mIbl.
otbopa.
12 OcHoBbI 3BO/IOLMOHHOTO yueHuss Y. /lapBuHa. 3anucu B TeTpaju
13 Pa3Butue 3BomoLoHHON Teopun Y. [lapBuHa 86, 3amucH B TeTP.
14 Cemunap Nel.06001eHue 3HaHuii mo Teme «cropus Joksazp! yyauyxcs 1o TeMaM Ha
IBOJIIIMOHHOI'0 YUeHNsI» cTp. 34.
15 IIpoeepouHnas padora Nel mo Teme «VICTOPHUS IBOJTIOI[HOHHOTO He 3azgaHo.
YUeHHA»
1.2. Muxkpo3Bosronus (12)
16 | I'eHeTHYecKue OCHOBBI 3BOJIIOLIMU. 3aKOH Xapu-BaiiHOeprepa. § 7, 3aIKCH B TeTpaju.
17 | JBwKylue cusbl (PakTophl) BOMIOLUN. VI3MEHUHBOCTbD. § 8, 3amucH B TeTpaM.
18 | HacmeactBeHHOCTh. Bophb6a 3a cyliecTBOBaHHe., 88,3amucu B TeTpaju.
19 | IlonynsaumoHHble BoHBL. Murpauuu. M3oasanus. 88, 3anvcu B TeTpaju., puc. 24
cTp.44.
20 | EcTecTtBeHHbIH 0TOOP. 89
21 | ®opMbl ecTeCTBEHHOTO 0TOOpA. 810, 3anucu B TeTpaiu., puc. 29
crp.51.
22 | IIpucnoco61eHHOCTb OPraHKU3MOB. 8§11,3amo/iHeHKe TabJIHIIBL.
23 | Ipakmuueckas paboma Nel. «IIpucnocobeHHOCMb 0p2aHU3MO8 K
cpede 0OUMAHUS».
24 | Bup, ero Kpurepuu U CTPyKTypa. § 12, 3anucy B TeTPaJH.
25 | Busmoobpa3oBaHue. §13
CpaBHeHHe 5K0JIOTMYeCKOro U reorpauueckoro BUoo06pa3oBaHusl.
26 | Cemunap Ne2.00001eHe 3HAHHUI M0 TeMe « MHUKPO3BoO/IIOIHA» | JIOKIabl yUaIXCs 10 TeMaM Ha
ctp. 70.




27 | ITpoBepouHas padora Ne2 no Teme « MUKPOIBOTIOIUA»

1.3. Makpossosronus (10u).

28 | Joka3sareybCTBa MaKpO3BOJIIOLIMM OPraHAYeCKOro Mypa. § 14, 3anvcy B TeTpaju., pyuc.44
IMTaneoHTONOrMYECKHE U OMOTEOTpahUUeCKre METO/IbI U3y UeHHS cTp.72, puc.45 ctp.73. puc.46
5BOJIIOLIUH. cTp.74.

29 | DMOpuoIOTUYeCKHEe Y CPAaBHUTETbHO-aHaTOMUYEeCKHE MeTO/IbI § 15, 3anucy B TeTpajy., puc. 50
W3y4YeHUs IBOJIIOLIUM. ctp.80, puc.52-59 ctp.82-85.

30 | MosneKyisIpHO OMOXUMHUECKHE, TeHETHUEeCKHE Y MaTeMaTHUeCKHe §16, 3amucu B TeTpaju.

MeTO/Ibl M3YUYeHUs] SBOJIFOLIUH.

31 | HampaBieHus 3BOJTIOLIUH. 817, 3anucu B TeTpaju., puc. 67-70

ctp.94-96.

32 | Ilytu s3BoOLIMN. §17, 3anucu B TeTpaiu., puc. 71

cTp. 97, 3aM0/MHUTE TabIHILLY
«CpaBHUTe/bHAs XapaKTepUCTUKa
OMOJIOTMUECKOT0 MPOrpecca u
perpecca».

33 | Ipakmuueckas paboma Ne2. «Apomopcpo3sbl u uduoadanmayuu y He 3agano
pacmeHull U #CUBOMHbBIX».

34 | ®opMbl HarlpaB/IeHHOW 3BOMIOLIMY. 8§18, 3anucu B TeTpagu., puc. 72-76

ctp.99-101, 34.3 cTp.102.

35 | Obure 3aKoHOMepPHOCTH (TIpaBH/Ia) SBOIOLUH. § 19, 3amnucy B TeTPa/Iy.

36 | Cemunap Ne3.00001eHre 3HaHMI M0 TeMe «MaKpo3BoIIOIHsA», | JIOKIaJbl yUaIUxcs 1o TeMaM Ha
CpaBHHTe/IbHAsA XapaKTePUCTUKA MAaKpPO- U MUKPO3BO/IIOLUH. ctp. 106.

37 | IlpoBepouHasi padota Ne3 mo Teme «MaKpO3BOTIOLHS» He 3agaHo.

2. Bo3HMKHOBeHHe ¥ pa3BHTHe >XU3HHU Ha 3emuie (20u).
38 | I'unoTe3bl U TEOPUY BO3HUKHOBEHUSI JKU3HU Ha 3emie. 820, 3anucu B TEeTPT.
39 | Teopus 6uorossa. 820, 3anucu B TeTPT., 3all0JTHUTh
Tabs1.(34.6 cTtp.111).

40 | XuMMueckKast 3BOJIIOLUS 821, 3anucu B TETPT.,

41 | Hauaso opraHuueckoi 5BOJIFOIUM. 822, 3aMucu B TETPT. CXEMBI

puc.87, 88 (ctp.120-121).

42 | ®opMupoBaHue Ha/ILIAPCTB OPraHU3MOB. §23, 3anMCH B TETPT.

43 | OCHOBHBbIE 3Tarbl 5BOJIOLMYA PACTUTE/ILHOTO MUpA. §24, 3anucu B TeTp.,puc.95

cTp.128.

44 | OCHOBHBIEe 3Tarlbl 3BOJIIOLIUYA PACTUTE/ILHOTO MUpa. 88§24, 3anvcu B TeTp.,puc.95

cTp.128.

45 | OCHOBHBIEe 3Tarbl 3BOIFOLMY KUBOTHOI'O MHPa. §25, 3anucu B TeTp., puc 101 cTp.

136

46 | OCHOBHBIe 3Tarbl 3BO/IHOLMY JKUBOTHOI'O MUpa. 8§25, 3anucuB TeTp., puc 109

crp.142.

47 | Bupycsl. 3anucu B TeTp.

48 | Cemunap Ne4.00001meHue 3HaHu# 1o Teme « OCHOBHBIE ITAMbI
3BOJIIOIIUM Ha 3eMJie».

49 | Ucropus 3eM/u U MeTO/ZbI ee U3yUeHUs.. 8§26, 3anucyu B TeTp., puc. 113

ctp.147.

50 | Pa3BuTHe XU3HU B apxee U MPOTEPO30e. 827, 3anucu B TeTp., 34. 4 ctp 151.

51 | Pa3BuTHe XXU3HU B Majieo3oe. 8§28, 3amicy B TETP., 3ar0JIH. Tab.

52 | Pa3BuTHe XXU3HU B Me3030€. 8§29, 3aMUCKB TETP., 3aM0JH. TabJI.

53 | Pa3BuTHe )X1U3HHU B KAUHO30€. 8§39, 3amKCH B TETP., 3ar0JIH. Tabl.

54 | CoBpeMeHHasi CMCTeMa OPraHMYecKoro Mypa. 830, cxema B TeTp.

55 | IIpakmuueckas pa6oma Ne3 «OnpedeneHue udd no He 3azaHo.

MopgoaozuteckoMy Kpumepuio».
56 | CemuHap Ne5. O6001eHHe 3HaHUI 110 TeMe «Bo3HukHoBenne u | He 3a7aH0

pa3BHUTHE XM3HHM Ha 3eMJie».




57 | IlpoBepouHasi pa6ora Ne4 o Teme «Bo3HMKHOBeHMe U pa3BuTue | He 3azaHo
JKM3HHU Ha 3emiie».
3. YenoBek - OuoconuanbHasa cucrema (10 u).
58 | AHTpormoJiorys — HayKa O TIPOMCX0yKeHuU uenoBeka. CtaHoBieHue | §31-32, 3amucu B TeTpajsix.
TIpe/ICTaB/JIeHUI 0 IPOUCXOKIEHNUHY YeoBeKa.

59 | CX0ofCTBO U OT/IMUMS Ye/I0BeKa U KUBOTHBIX. §33-34, 3anucu B TeTpajsx., pUc
144-145 ctp.183, puc.148, 149
cTp.187-188.

60 | [swxyiue cuibl (haKTOphI) aHTPOIIOTeHe3a. 835, 3anucu B TeTpajsiX.

61 | OcHOBHBIE CTaUM QHTPOIIOreHesa. § 36, 3anmcy B TeTp. [IpeseHTanys
yuamuxcsi.3anoaHeHue tabsm. 3z. 2
ctp.202.

62 | DBO/IOLMSI COBPEMEHHOI0 UeJIOBEKa. 837, 3anucu B TeTpajsix.

63 | Yenoseueckue pachl. §38, 3anmcH B TeTpajsx.

64 | IIpakmuueckasn pa6oma Ned «AHANU3 U OYeHKA pa3AuuHbIX 2unome3s

¢dopmuposaHus uenogeueckux pacy.
65 | TTpucriocob6/eHHOCTh UeioBeKa K Pa3TMUHBIM YC/IOBUSAM CPEJIbI. 839, 3anucu B TeTpajsix.
UesioBeK KakK 4aCTh NPUPOJIbI.
66 | Cemunap Ne6. O0006mieHHe 3HaHMI M0 Teme «UeT0BeK — He 3azano.
OuoconHaIbHas CHCTeMay».
67 | KonrposbHas pagora Nelno Teme «JBO/IOLMOHHOE YUEHHE». He 3azaHo.
4. OcHoBbI 3K0/10ruH (38u).
4.1. Opranu3m u okKpy:xawmas cpeaa (11ua).
67 | 3apokzeHyve U pa3BUTHeE 5KOJIOTUU. MeTobl 5KOJIOTHUH. § 41, 42, 3anucu B TeTp., 34. 5-6
cTp.224.,1abn. 3 c1p.229-230.
68 | Cpe/pl 06MTaHKsI OPraHU3MOB. 843, 3anucu B TeTP.
69 | Okosornueckue GhaKTOPhI ¥ 3aKOHOMEPHOCTH UX JIeUCTBUS. 844, 3anucu B TeTp., CXema pHC.
188 c1p.237., puc. 190 cTp.238.
70 | Knaccudwukaiys 3Koaoruueckux GaktopoB. CBeT U ero JeiicTBre Ha | §45-46, 3amucu B TeTp.
OpraHU3MBI.

71 | TemnepaTypa, BNa>KHOCTb, Ta30BbIM COCTaB CPe[IbI, TIOUBA, pesbed, 847-48, 3anucu B TeTp., CXema puC.
TIOTO/IHBIE Y KJIUMaTHUeCcKHe (haKTOopBhIL. 212 ctp 259.

72 | Buonoruueckue putMbl. JKr3HeHHbIe (hOPMBI OPTaHU3MOB. 849, 3anucu B TeTp.

73 | buotnueckue BzaumozeiicTeus. KonKypeH1us. XHUIIIHUUECTBO. 8§51, 3anmcy B TETP., 3aM0JIHUTh
[Tapa3uTH3m. Talb.

74 | MytyanusMm. KommeHcanmu3m. AmeHcanusM. Helftpanusm. §51, 3anucu B TeTp., 3al0JTHUTh
TabJ1.

75 | DKonoruueckasi HyIla BUa. DKOJIOTHUeCKUe XapaKTePUCTHUKU §52-53, 3anucu B TeTp., puc. 238.

MOMYJISALINN.
76 | DKojoruyeckasi CTpyKTypa nony/siidd. JInHaMUKa MOmyJIsiuu. §54-55, 3anucu B TeTPp.
77 | IIlpakTuuecKasi pabota Ne5 «BausiHue buomuueckux ¢pakmopog Ha | He 3azmaHo.
Op2aHU3MbL»
78 | Cemunap Ne7. O6001eHHe 3HaHU 110 TeMe «OpPraHusm u He 3agaHo.
OKpYy)Karouiasi cpeja».
4.2. buoreoueno3s (74).

79 | CooO01iecTBa OpraHM3MOB: CTPYKTYPBI U CBSI3H. 857, 3anucu B TeTPp.

80 | Okocucremsl. KpyroBopoT BelecTB U MOTOK 3HEPIUU. 8§ 58, 3amnucu B TeTp., CXeMBbI
puc.261-262 crp.314.

81 | OcHOBHbIe TTIOKa3aTeu IKOCHUCTEM. §59, 3anucu B TeTp.

82 | CpoticTBa OMOTeOIIEHO30B U JMHAMUKA COODIIECTR. 860, 3amucu B TeTp., CXema puC.
267 cTp.326.

83 | [IpuposHbIe 5KOCUCTEMBI. 8§61, 3anmcu B TeTp., puc. 268, 270,
271.

84 | AHTpOIOreHHbIe 5KOCUCTEMBI. 862, 3anucu B TeTp., 34. 7-8 cTp.

337.
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| CemuHap Ne 8§ «buoreorjeHos». |

4.3. Yuenbe o 6uocepe (8u).

86 | Buopa3Hoobpa3sue — 0CHOBA YCTOHUMBOCTH COODILECTB. 863
87 | Buocdepa — xuBast 000/10UKa 3eMIIH. 864 3aroyHUTh TabJ1. 371, 6
(cTp.348)

88 | 3aKOHOMEpPHOCTH CYyI|eCTBOBaHMUs OHMOChephI. § 65 cxembl (puc.65, cTpro351).

89 | OcHoOBHBIE OHOMBI 3€MJIN. 8 66 puc.286, 31.3 (cTp.359).

90 | ITpakTnueckas padora Ne 6 «IJenu numanus 8 buozeoyeHo3ax» He 3agano

91 | IIpakTHueckas pabora Ne7 «IDKon02uuecKue Xapakmepucmuku He 3azano
6U02e0leH0308».

91 | Cemunap Ne9 «Yuenbe o 0nochepe». He 3asiaHo

4.4. YesioBeK M OKpYyKawinas cpeaa (74).
92 | YenoeeuecTBO B OMOChEpPE 3eMIH. 867, 3anucu B TeTp., AOT UHO.
(ctp.363)

93 | 3arpsi3HeHMe BO3/YLIHOM U BOAHOM cpefbl. OxpaHa Bo3zyxa U §68-69, 3anucu B TeTp.
BOJHBIX PECYPCOB.

94 | Pa3pylieHre MOYBLI M U3MeHeHHe KinumaTa. OxpaHa MOUBEHHbBIX 870, cxema (puc.305 ctp. 375),
pPecypcoB M 3aluTa KJIMMaTa. 3aMyCH B TETP.

95 | AHTpOIOreHHOe BO3/eiICTBHE Ha PaCTHUTe/IbHbIN 1 )KUBOTHBINA MUP. §71-72, 3anucu B TeTp., 37, 4-6 CTp.
OxpaHa pacTUTEeNBHOI0 Y JKUBOTHOT'O MMpa. 368.

96 | PauuoHanbHOE TTPUPOAOIIO/Ib30BaHKE U YCTOMUMBOE pa3BUTHE. 873-74, 3anucu B TeTp.
Cocy1iecTBoBaHMe YesioBeKa U MPUPOJBI.

97 | IlpakTnueckas padora Ne 8 «Kpyzo80pom xumuueckux He 3azaHo.
30eMeHmMos».

98 | Cemunap N10 «YeoBeK U OKpy)Kamwiijas cpeja». He 3aganHo

99 | KonrposbHas padora Ne2 o Teme «OCHOBBI 3KOJIOTHH». He 3anaHo

100- | Pe3epB Ha oBTOpeHHe 24. IloBTOpenue Tem 10 k1.
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