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IIOACHUTEJ/IbHASA 3AIINCKA

Pabouast mporpamma Kypca «buosorusi» anst 10-11 kmaccoB (6a30BbIN YpOBeHbB) (fajiee 10 TEKCTY - MPOrpaMMa) SIBJSIETCS KOMIIOHEHTOM
OcHoBHol1 00pa30BaTe/TbHOM MporpaMMbl cpefiHero obiero obpasosanusit MAOY COIII Ne 1 «ITosrdopym».

[Tporpamma paspaboTtaHa Ha ocHOBe TpeOOBaHUWII K pe3ynbTaTaM ocBoeHHMss OCHOBHOW 0Opa3oBaTesbHOM MPOrpaMMbl CpefHero 00IIero
obpazoanuss MAQY COIII Ne 1 «ITosudopym» ¢ yueToM ITpOrpaMM, BKIFOUEHHBIX B ee CTPYKTYPY.

ITporpamma cooTBeTCTBYeT TpeboBaHUSAM DeepanbHOTO TOCYAaPCTBEHHOTO0 00pa30BaTe/IbHOTO CTaHAapTa CpejHero ob1iero obpa3oBaHus
1 obecrmeunBaeT JOCTWKeHUe TJIAHUPYEMbIX pe3y/bTaToB ocBoeHUsi OCHOBHOUM 0Opa3oBaTesbHOM MpOrpamMMbl CpefiHero o01iero oOpa3oBaHUs
MAQY COIII Ne 1 «I[Tomudopym».

[TporpamMa 10 OWoMOTMM MAAET TIpe/ICTaBeHHe O TiesiX, 00 obielt crparernu 00yueHWs, BOCITUTAHHUS U Pa3BUTHSA OOYUarOIIUXCS
cpezncTBaMu yueOHoro ripeaiMera «buosiorusi», onpesenseTr o0si3aTe/ibHOe TIPeJMeTHOe Co/lepyKaHue, ero CTPYKTYpPY, pacrpe/iesieHue o pa3szesiam
U TeMaM, PeKOMEH/yeMYI0 T0C/Ie/I0BaTe/lbHOCTh M3yueHHsl yuyeOHOro MaTepuana C YUYETOM MEeXKIPEeJIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3el,
JIOTUKU 00pa3oBaTebHOTO TPOoL{ecca, BO3PaCTHLIX 0COOeHHOCTel 06yuaromxcs.

B mporpamme 1o OHONMOTMM TakKe YUMTHIBAIOTCS TpeOOBaHWS K TUIAHUPYEMBbIM JIMUHOCTHBIM, MeTarpe/IMETHbIM U TIPeMETHBIM
pe3y/nbrataMm 00ydeHusi B ()OPMUPOBAHWM OCHOBHBIX BH/IOB yueOHO-TIO3HABaTeNbHOMN [esTe/lbHOCTH/yueOHBIX [AeHCTBUM, 00ydaroluxcs o
OCBOEHHUIO COJIepyKaHUsT OMOI0ruueckoro oopa3oBaHwsl.

B niporpamme 1o 6uosorun (10—11 kaccel, 6a30BbIl ypoBeHb) peann30BaH MPUHLUI PeeMCTBEHHOCTH B U3yyeHHUH Ouosioruu, biaroaps
yeMy B Hell TIPOCMAaTPUBAETCS HaNpaBJIeHHOCTb HAa Pa3BUTHE 3HAHUM, CBS3aHHBIX C ()OPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
L[eHHOCTHBIX OpHEeHTAaL[Ui JINYHOCTH, IKOJIOTMUECKOr0 MBILIeHUs], Tpe/ICTaBlIeHri 0 3/[0pOBOM oOpase KU3HU U OepeXHbIM OTHOIIEHHEeM K
OKpY>Karolrell mpupoiHou cpefie. TTo3ToMy Hapsily C M3ydyeHHeM O0OIIe0HOOrHUeCKUX TEOPUi, a TaK)Ke 3HAHWUM O CTPOEHHU >KUBBIX CHUCTEM
pa3HOTro paHra U CYIIHOCTM OCHOBHBIX TPOTEKAWIMX B HUX IPOLIECCOB B TporpaMMe Mo OHOIOTMM y/esieHO BHUMaHWe HCII0/Ib30BaHUIO
TIOJTyUeHHBIX 3HAHWU B MOBCEHEBHOW >KWU3HU [iJisl PellleHHs TPUK/IAHBIX 3a/jau, B TOM YMC/e: MPO(QUIaKTHKH Hac/Ie[ICTBEHHBIX 3a00/1eBaHUI
YyesioBeKa, MeJUKO-TeHeTUUeCKOro KOHCY/IbTUPOBaHUsI, 000CHOBaHUSI SKOJIOTHUECKH 1ie/ieco00pa3HOro ToBeJieHUst B OKPY»Karollel TpHUpOAHOM
cpefie, aHa/IM3a BIUSIHUS XO3SIMCTBEHHOU JIeITe/TbHOCTH UeIoBeKa Ha COCTOSTHUE TIPUPO/IHBIX U UCKYCCTBEHHBIX KOCHCTeM. Y CHU/IeHHe BHUMAaHUS
K TIPUKJ/IaHOM HarpaB/ieHHOCTH yueOHoOro mpeaMeTa «buosorvs» MpoAUKTOBaHO HEOOX0JUMOCThIO 0becrieueHUst YCIIOBUH [ijisl pellieHus1 OHOM
M3 aKTyaJbHBIX 3aJlau IIKOJBHOrO OHOjorHueckoro obOpa3oBaHMs, KOTOpas TpeArosiaraer (OpMHUpOBaHHE Yy OOYYarOIUXCS CIIOCOOHOCTH
a/IaTI TUPOBATLCS K M3MeHeHHUsIM IMHaMUUHO Pa3BUBAIOILIETOCSI COBPEMEHHOT0 MUpa.

buosiorusi Ha ypoBHe cpefiHero o0Oijero oOpa3oBaHUsI 3aHMMaeT BakHOe MecTo. OHa obecrieurBaeT (hopMHpOBaHHE y OOYUArOIUXCS
TipeJiCTaB/ieHnid 0 HayYHOM KapTWHe MHpa, pacluupsieT U 00o0O0IlaeT 3HaHHS O >KUBOM TPUPO/jie, e€ OTIMUUTEeNbHBIX MpPU3HaKaX — YPOBHEBOMU
OpraHu3al[u¥ U BOJTFOINU, CO3/IaéT YC/IOBUS /IS TIO3HAHUS 3aKOHOB YKUBOW TIPUPOZIBI, POpMUPOBaHUS (GDYHKIIMOHATBHOM rPAMOTHOCTH, HABBIKOB
3/10pPOBOTO U Ge30racHOro o6pasa >KU3HU, IKOJOTMUeCKOT0 MBIIIIeHUs, LIeHHOCTHOTO OTHOIIIEHHS K >KUBOU MPUPO/Ie U YesIOBEKY.

Bosbiioe 3HaueHWe OUMOJIOTHSI UMEET TakKXKe il PeIleHUs] BOCTIMTATeJbHBIX M Pa3BUBAIOIIUX 3a/lau cpeAaHero oOIero obpa3oBaHMs,
colpanu3anuu obydarouxcs. M3yueHuve O6uonoruv obecrieurBaeT ycaoBUs i (YOPMUDOBaHUS WHTE/IEKTYalbHbIX, KOMMYHHUKALMOHHBIX U
WHGOPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KY/bTYPhI, CIIOCOOCTBYET MHTErpaluyd OWOIOTHYECKHUX 3HAHUW C TIPeACTaBIeHUsSMU W3 [IPYTUX



y4eOHBIX TIpeIMETOB, B YaCTHOCTH, (PM3MKH, XUMHUU U Teorpadun. Ha3BaHHbIe TIOMOXKeHNs O TpeHa3HaueHNH yueOHOro mpeamera «buomorusi»
COCTaBWJIM OCHOBY /IJ1s1 OTIpe/iesieHUs TI0JX0/J0B K 0TOOPY M CTPYKTYPHUPOBAHUIO ero CoZlepsKaHusl, Ipe/icTaBlIeHHOr0 B IporpamMmme 1o 01o/oryu.

Ot6op copepkanusi yueOHOro TipeaimeTa «brosorus» Ha 6a30BOM YpOBHe OCYIIIECTB/IEH C TMO3WLMN Ky/IbTYPOCOOOpAa3HOTo IMOAX0/a, B
COOTBETCTBUM C KOTOPbIM 0Oyyaroliyecs 0/DKHbI OCBOUTh 3HAHWSI M yMeHUs], 3HaulMble /i1 (GOpMHUpOBaHUs 0011iel Ky/IbTYpbl, ONpe/esstoiiye
a/leKBaTHOe TIOBe/IeHNe uesioBeKa B OKPY’Karolljell MpUPOIHON cpefie, BOCTpeOOBaHHBIE B TIOBCEJHEBHOW >KU3HU M MPAKTUUECKOMN [1eSITeTbHOCTH.
Ocoboe MecTO B 3TOM cuCTeMe 3HaHWM 3aHUMAIOT 37IeMEHTBI COZlep)KaHUsl, KOTOpble CIY)KaT OCHOBOM [ ()OPMHPOBAHUS Tpe/CTaBlIeHUN 0O
COBPEMEHHOU eCTeCTBeHHO-HayUHOW KapTHHe MUpa M IIeHHOCTHBIX OPHEHTALUSX JTMYHOCTH, CIIOCOOCTBYIOIMX I'yMaHW3al[UM OMOIOTHYeCKOro
obpa3oBaHwUs.

CTpyKTypupOBaHue cojiep>kaHusi yuyeOHOro MaTepuasna B IporpamMmMe 1o OMONOTHMM OCYIECTBIEHO C YUETOM INMPHOPUTETHOTO 3HaUyeHUs
3HaHUK 00 OT/IMUUTEbHBIX 0COOEHHOCTSIX YKMBOM MPUPO/BI, O €€ YPOBHEBOW OpraHM3al[iM U SBOJIIOLMUA. B COOTBETCTBUM C 3TUM B CTPYKTYpe
yuebHOro rpeamera «buosnorusi» BbljiesnieHbl Crefylole cofiepkaTe/bHble JUHUU: «buosorus Kak Hayka. MeTobl HayYHOTO TO3HaHUS»,
«Knerka kak OwWosormueckass cucrema», «OpraHvn3M Kak Owomoruueckas cucrema», «CrcTeMa W MHOrooOpasve OpPraHWUYecKOrOo MHpay,
«3OBOJTIOLIMS XKUBOM MPUPO/IbI», «DKOCUCTEMBI U TPUCYILHE UM 3aKOHOMEPHOCTH».

Llens wm3yuenusi yuebHoro mipeamera «buosnorus» Ha 6a30BOM ypoOBHe — OB/IafieHHe OOYUYalOIIMMHCS 3HAHUSIMUA O CTPYKTYPHO-
(bYHKIMOHAILHOM OpraHM3al{iM >KUBBIX CCTEM pa3sHOIo paHra U rnpuobpeTeHre yMeHUH MCIOIb30BaTh 3TH 3HAHUS /ISl TPAMOTHBIX /IefICTBUI B
OTHOIIIEHUU 00bEKTOB )KUBOU TIPUPO/IBI M PELIIeHHsT Pa3/InUHbIX KU3HEHHBIX TIPO0JIeM.

HocTwkeHue Lienu u3yueHus: yueOHoro npeimMeta «buosiorusi» Ha 6a30BoM ypoBHe 00ecrieurBaeTcsi pellieHueM CaeyIoLuX 3aJau:

OCBOEHHMe O0yuaroI[UMUCS CHCTeMbl 3HAaHWH O OMONOTHYeCKMX TeOpUsX, YUeHHUsX, 3aKOHAX, 3aKOHOMEpPHOCTSX, THIIOTe3ax, IpaBUIaXx,
C/IyKalllUX OCHOBOW /11 (hOPMUPOBaHMS Ipe/CTaB/IeH O eCTeCTBEHHO-HAyYHOM KapTHHe MHpa, O MeTO/lax Hay4YHOIO IT03HaHWs, CTPOEHUH,
MHOT000pa3suy ¥ 0COOEHHOCTSIX JKMBBIX CHCTEM Pa3HOTO yYPOBHsSI OpraHW3alvy, BBIAIOIIMXCS OTKPBLITHSIX M COBPEMEHHBIX MCC/Ie[JOBaHUSX B
O1OJIOTHY;

¢dopmrpoBaHre y 00yJaroLUXcsi T03HABATe/IbHBIX, MHTE/JIEKTYaIbHbIX M TBOPYECKHX CITOCOOHOCTeH B TIpoLiecce aHasvM3a JaHHbIX O MyTsX
pa3BUTHs B O10JIOTMY Hay4YHbIX B3IJISIZIOB, Uil U MIOAXO0/0B K U3YUeHHIO )KUBbIX CHCTEM Pa3HOI'0 YPOBHSI OpraHM3aliiy;

CTaHOBJIeHHe y 00ydJarolmxcs o0Imeil Ky/ibTypbl, (YHKIMOHATBHOM I'PAMOTHOCTH, Pa3BUTHe YMeHUN OOBSICHATh U OL|eHWBAaTb SIBIIEHUS
OKpY’Kalolllero Myupa >KMBOW NpUPO/ibl HA OCHOBaHUM 3HAHWH U OTIBITA, TIOyUeHHBIX NPU U3yyeHHnu O1ooruy;

¢dopmrpoBaHre y 00y4yaroUXcsi YMEHHUH WITIOCTPUPOBATh 3HaueHWe OMOJIOrMuecKrX 3HaHWM B TIPAKTHUECKOH /IesTesTbHOCTH YeoBeKa,
Pa3BUTHM COBPEMEHHBIX MeAULMHCKUX TeXHOJIOTHI U arpobroTexXHO/I0THi;

BOCITUTaHUE YOeXIEHHOCTH B BO3MOKHOCTU TIO3HAHHUSI UYeJIOBEKOM JKMBOM MPUPOABI, HeOOXOJUMOCTH Oepe;KHOTO OTHOIIEeHUs K HeW,
cobJ/1r0/IeHUsT STUYeCKHX HOPM TIpH NPOBe/ieHNH OHO0JI0rMYeCcKrX UCC/ie/0BaHUM;

OCO3HaHWe [[eHHOCTH OMOJOTMYeCKMX 3HAHWW /71 TIOBBLIIEHHS YPOBHS SKOJIOTHUECKOW KY/IbTYpbl, [ (DOPMUPOBaHUS HAYUYHOTO
MHUPOBO33peHus;

TIprMeHeHre TPUOOPeTEHHBIX 3HAHUI U YMEHHI B ITOBCeAHEBHOM JKWU3HU /IJIs OL[eHKU TT0C/IeJCTBHI CBOEH JesITeIbHOCTH 110 OTHOILIEHHUIO K
OKpy»Karollleli cpejie, COOCTBEHHOMY 3/10pPOBbI0, 000CHOBaHKe 1 cob/Io/ileHre Mep Npodu/IakKTUKK 3ab01eBaHuUi.

B cucreme cpesHero obiero oobpasoBanust «brosorusi», n3ydyaemas Ha 6a30BOM YpOBHe, SIBSIeTCsI 00s13aTe/IbHbIM yUeOHBIM TIPeZIMETOM,
BXOJSIIMM B COCTaB TIpeJiMeTHOU 06/1acTh «EcTecTBeHHO-HayuHbIe TPeIMeThI».



Hnst u3yuenuss 6uonorun Ha 6a30BoM ypoBHe cpefHero obmiero obpasoBaHusi oTBOAUTCs 68 uacoB: B 10 kmacce — 34 uvaca (1 vac B
Hegento), B 11 kiacce — 34 yaca (1 yac B HeZiesto).



COOEPXAHUE OBYUEHUA
10 K/TACC

Tema 1. Buosiorus Kak Hayka.

buosnorusi kak Hayka. CBsi3b 610/IOTMM C OOIL[eCTBEeHHBIMU, TEXHUUECKUMHU U APYTUMU eCTeCTBeHHbIMU HayKamu, ¢unocodueld, ITUKOMH,
3CTETUKOU U 1paBoM. Posb 6rosiorvu B popMHUPOBAaHUH COBpEMEHHOM HayYHOU KapTHUHBI MUpa. CrcTeMa OHMOIOrHYecKruX HayK.

Metozbl TIO3HAHUSI JKUBOW TpPUPOALI (HaO/OZieHWe, JKCTIepUMEHT, OIMucaHue, W3MepeHMe, KiaccuduKalys, Mo/jelMpoBaHue,
cTaTucThueckas 00paboTka JJaHHBIX).

LemMoHcTpauu:

IToptpetsr: Y. Hdapsun, I'. Mengens, H. K. KosbLoB, x. YorcoH u ®. Kpuk.

Tabmuiibl U cxeMbl: «MeTO/Ibl TIO3HAHUS )KUBOU TIPUPOZBI».

JlabopaTopHble 1 TpaKTHUecKre paboThi:

[MTpakTrueckas pabota Ne 1. «/criosib30BaHue Pa3/TMUHBIX METO/[OB TIPY U3yUeHUH OHUO0/IOTMUeCKUX 00BHEKTOBY.

Tema 2. J)KuBble CHCTeMbl U X OpraHu3aLys.

JKuBble cuctembl (0MOCHCTEMBI) KaK MTpeaMeT u3ydeHus orosorun. OTMyre >KUBBIX CUCTEM OT HeOPraHWUeCKOoW MPUPObI.

CroiicTBa OHocHcTeM M MX pa3HooOpasve. YPOBHU OpraHW3aluu OUOCHCTeM: MOJeKY/SpHBIMA, K/IeTOUYHbIM, TKaHeBbId, OpraHu3MeHHbIMH,
TIOTTY/III[UOHHO-BU/IOBOM, 9KOCHCTEMHBIN (OMOTe01IeHOTUUeCKH ), OMoChepHBIi.

LemMoHcTpauu:

Tabnwmiibl u cxeMbl: «OCHOBHBIE IPU3HAKH JKU3HU», «YPOBHU OPraHU3aliU >KUBOU TTPUPO/IBI».

O6opyznoBanue: Mozesb MoJieKysbl JHK.

Tema 3. X¥MWUeCKHU COCTaB U CTPOEHME KIIeTKHU.

XUMUYeCKH COCTaB KIeTKU. XUMUUEeCKHe 3/1eMeHThbl: MaKp03/eMeHTbl, MUKPO3/ieMeHThl. BoZia 1 MyUHepasibHbIe BellecTBa.

OyHKUIWY BOZABI 1 MUHEPa/bHBIX BellecTB B KiieTke. [loagep>kaHre ocMOTHUeCKoro baiaHca.

benku. CoctaB u cTpoeHHe 0enkoB. AMHHOKUCIOTBI — MOHOMephl OenkoB. He3aMeHUMble U 3aMeHUMble aAMUHOKHC/IOTHI.
AMWHOKHUC/IOTHBIM COCTaB. YPOBHHM CTPYKTYpbl OenKOBOW MOJeKysibl (MepBUYHAsl, BTOPHYHAs, TPeTHUYHAas W YeTBEPTHUYHAs CTPYKTYpa).
Xumuueckue cBoiicTBa 6ekoB. buosiornyeckue ¢hyHKLINMN O€TKOB.

depmenTbl — Ouosornyeckre KaramusaTopbl. CTpoeHHWe (epMeHTa: aKTUBHBIA LIeHTp, cyOcTpaTHas creruduyHocts. KodepmeHTHI.
Butamunbl. OTnums epMeHTOB OT HeOpraHUUeCKUX KaTaan3aTopOoB.

YrneBozbl: MOHOCaxXapupbl (TJIFOKO3a, pubo3a u fe30Kkcuprbo3a), Arcaxapuibl (caxapo3a, JIakTo3a) U TMoMcaxapy/bl (Kpaxmarl, TJIMKOTeH,
Lesitos103a). bruonornueckue GyHKIMY yrieBoJOB.

Jvuruzpl:  TpUrauLepuabl, ¢dochomumiabl, crepougsl. ['uapoduibHO-THAPOQOOHBIe CBoMicTBa. buosornueckre QYHKOWA JIATIH/IOB.
CpaBHeHUe yTJIeBOJi0B, Oe/TKOB U JIUITH/OB KaK UCTOYHUKOB YHEPTHH.

HyxneunoBbie kuciotel: [JJHK u PHK. HykneoTugbl — MOHOMephbl HYK/IeMHOBBIX KUCIOT. Ctpoenue u ¢ynkuuu JHK. CtpoeHue u
¢ynkumuu PHK. Buasl PHK. AT®: cTtpoenue u GyHKLMU.

LuTonorus — HayKa o KieTke. KjieTouHasi Teopusi — npuMep B3auMO/IeHCTBUS el U (pakTOB B HayuyHOM IMO3HaHUU. MeToabl U3yueHUst
KJIeTKHU.



Knerka kak 1jesiocTHasi kuBasi cucrema. OOIve Tpu3HakK KJIETOK: 3aMKHYyTasi Hapy>KHasi MmeMOpaHa, mosieky/bl JJHK Kak reHeTHuecKuii
arirapat, ccTeMa ChHTe3a Oenka.

TUITBI K/IETOK: SyKaproTHYecKasi M MpoKapuoThdeckasi. OCOOEHHOCTH CTPOeHUsI TPOKapHUOTHUeCKOl KieTKU. KieTouHasi cTeHKa OakTepuid.
CrpoeHue 5yKapuoTHuecKoi KineTKu. OCHOBHbIEe OT/IMYMSL PAaCTUTE/IbHOM, KUBOTHOW U IPUOHOMN K/IeTKH.

[ToBepXHOCTHBIE CTPYKTYPHI K/JIeTOK — KJIeTOYHAas CTeHKa, TIMKOKAIWMKC, Ux (yHKOWU. [lna3matndeckas meMOpaHa, eé CBOWCTBa M
¢bynkuyu. lluronnasma u eé opraHougbl. OfaHoMeMOpaHHble opraHoubl KieTku: OIIC, anmapar I'onbgpku, u3ocoMsel. losyaBTOHOMHBIE
OpraHOM/IbI KJIETKH: MUTOXOH/IPDUH, TUIaCTUABL. [IpoucxoxaeHrie MUTOXOHAPUI U TiacTuA. Buapl uiactyz. HemeMOpaHHbIe OpraHOWbI KJeTKH:
prub0COMBI, K/IETOUHBIN LIEHTP, L{EHTPHUOJIH, PECHUUKH, )XT'YTUKU. DYHKLIMY OpPraHOU/0B K/eTKU. BKitoueHus.

S1npo — perynaTopHbIi LieHTp KaeTKd. CTpoeHue sifpa: siiepHasi 000/10uKa, Kapyorjia3mMa, XpOMaTHH, SJphIIIKO. XPOMOCOMBI.

TpaHCIIOpT BelecTB B K/IETKe.

LemMoHcTpanuu:

[Toprpetsl: A. JleBeHryk, P. I'yk, T. IlIsann, M. lllnelinen, P. Bupxos, k. YorcoH, @. Kpuk, M. Yunkuuc, P. ®panknmun, K. M. bap.

[uarpammel: «PacripefjeieHne XUMHWUYECKMX 3/IEMEHTOB B HEXXWBOM Mpupoje», «PacrpeseneHre XWMUYeCKUX 371eMEHTOB B JKUBOU
TIPUPOJE».

Tabmmupl U cxembl: «[leproanyeckast Tabauila XUMUYECKUX 371eMeHTOB», «CTpoeHue MOJIeKyJibl BOAbI», «bruocuHTe3 6enka», «CTpoeHHe
MoseKysel Oenka», «Ctpoenue ¢epmeHTa», «HykneuHoBeie kucinotel. [JHK», «Ctpoenue monekynsl AT®», «CTpoeHre 3yKaprOTHYeCKOU
KJIeTKW», «CTpoeHue >XMBOTHOM KJeTKW», «CTpoeHue pacTUTeNbHOM K/IeTKW», «CTpoeHHe MpPOKapUOTUYeCKON KJeTKW», «CTpoeHue sifipa
KJIeTKW», «YTNeBOIbl», «JIumuab».

Ob6opyzoBaHye: CBeTOBOM MMKPOCKOI, 000pyJoBaHMe /s MpOBejieHHsl Hab/ofleHni, U3MepeHui, SKCIIepUMeHTOB, MUKpOIperaparbl
PaCTUTENIbHBIX, )KUBOTHBIX M OaKTepUaTbHBIX K/IETOK.

JlabopaTopHble U MpakTHYyecKue paboThl:

Jlaboparopnasi pabota Ne 1. «/3yueHne KaTaMTHYeCKOW aKTUBHOCTH (hepMeHTOB (Ha TIpUMepe aMusIa3bl WJTH KaTasasbl)».

JlaboparopHasi pabora Ne 2. «/3yueHue CTpPOeHHsI K/I€TOK pacTeHWH, >KMBOTHbIX MU 0akTepuil IOJ, MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIpernaparax ¥ Ux OIrcaHue».

Tema 4. )KusHenesATeTbHOCTh K/I€TKU.

OOm™meH BerecTB, UM MeTab0/M3M. AcCCUMUISLMSA (TIAaCTUUECKW 0OMeH) U JAMCCUMWIISALUS (SHepreTuyeckuid 0OMeH) — /1Be CTOPOHBI
eJMHOTO Iporiecca Metabonr3ma. Posib 3aKOHOB COXpaHeHUs BellleCTB M SHepryu B MOHUMaHUM MeTabonr3ma.

Turier 0OMeHa BelrleCTB: aBTOTPOQHBINA U reTepoTpodHbIi. Posb hepMeHTOB B 0OMeHe BelljeCTB U TIpeBpallleHNH YJHEPIUU B KIIETKe.

@otocuHTe3. CBeToBast U TeMHOBasl (pasbl (poTocuHTe3a. Peakuyu poTocuHTe3a. DPPeKTUBHOCT (POTOCHHTe3a. 3HaueHHe (OTOCHHTe3a
[J1s1 )KU3HU Ha 3emJie. BivsiHue ycioBuii cpefibl Ha YOTOCHHTE3 U CIIOCOOBI TIOBBIIIIEHUST €r0 MPOAYKTUBHOCTH Y KY/IbTYPHBIX PaCTeHHH.

XeMocrHTe3. XeMOCHHTe3Upytolue 6akTepyuy. 3HaueHHe XeMOCHHTe3a /1Sl KU3HU Ha 3emie.

OHepreTryeckrii 0OMeH B KjeTKe. PacierieHre BelecTB, Bblie/ieHHe U aKKyMY/IMPOBaHMe YHePruM B KjleTKe. DTarbl SHEPreTHUeCcKoro
obmeHna. ['mukonus. BpokeHune u ero Buibl. KuciopojHoe okuciaeHue, WM KieTOYHOe JbixaHue. OkuciuTenbHOe (ochopuiupoBaHue.
ObbheKTUBHOCTL SHEPreTUUeCKoro ooOMeHa.



Peakii MaTpUuHOTo cuHTe3a. ['eHeTnueckasi nHdopmans u [IHK. Peanmu3aiius reHetnyeckoi nHGopMalivy B KieTke. ['eHeTHueckuii Koj
u ero cBoiictBa. TpaHckpuniusi — matpuusbliid cuHTe3 PHK. Tpancsiims — 6uocunTes 6enka. OTamnbl TpaHcasauu. KoarpoBaHue aMUHOKHUCTIOT.
Ponb pubocom B GrocuHTe3e Oenka.

HeksneTouHsle ¢opMmbl )X13HU — BUpYChl. MicTopusi oTKpbITHst BUpYycoB (/. U. VIBaHOBCKUiT). OCO6EHHOCTHU CTPOEHUS U )KU3HEHHOTO LIMKJ/Ia
BUpycoB. bakrepuodaru. bonesnu pacteHuii, KMBOTHBIX M UeslOBeKa, BbI3bIBaeMble BHpycamMu. Bupyc ummyHogedunmrta uenoBeka (BUY) —
B030yautens CITW/la. O6paTHasi TpaHCKpUILIYS, peBepTasa v uHTerpasa. Ilpodunaktika pacripocTpaHeH s BUPYCHbBIX 3ab0sieBaHUH.

JeMoHCTpanuu:

[Moptpetsr: H. K. Konbijos, [. V. iBaHoBckul, K. A. Tumupsizes.

Tabsuiel U cxembl: «THUMBl MUTaHUsA», «MeTabomu3M», «MUTOXOHAPHS», «DHEpreTUUecKuii oOMeH», «XyoporiacT», «DoTocuHTe3»,
«Ctpoenue [THK», «CtpoeHne u GpyHKLIMOHMPOBaHUe reHa», «CuHTe3 Oenka», «['eHeTHUeCKHid KOZ», «Bupycei», «bakrepuodaru», «CTpoeHne u
>KU3HeHHbIM UK/ Bupyca CIINIa, 6akTeprodara», «Perukaruys JTHK».

Ob6opyzoBanHue: Mofenu-anuiMkaruy «Y aoenrie JJHK u Tpanckpuriusi», «bruocruuTe3 6enka», «CTpoeHHe KIeTKH», MOZeb CTPYKTYPhI
JHK.

Tema 5. PasMHOXXeHMe U UHAUBUya/IbHOE pasBUTHe OPraHU3MOB.

KrneTouHbli LUK/, WM KU3HEHHBIM LMK/ KieTKd. HTepdasa u muto3. IIponeccel, nmpoTekarouye B uHTepdase. Pervkanus — peakiys
marpuuHoro cuHTe3a [JHK. Ctpoenne xpomocoM. XpOMOCOMHBIN Habop — KapuoTuIl. [IWIIOWJHBIA U TalIOWJHBI XPOMOCOMHBIE HAaOODBI.
XpoMatuzpl. LiuTonornueckrie 0OCHOBBI pa3MHOXKEeHUs! U UHAUBU/YaJIbHOIO Pa3BUTHUSI OPraHU3MOB.

[Henenve knetky — MuTo3. Ctazny muTo3a. [Iporieccel, mpoucxosiye Ha pa3sHbIX CTausIX MUTO3a. BUoornyeckuii CMbIC/I MUTO3a.

[Tporpammupyemast TH6esb KJI€TKU — arlonTos.

®opmbl pa3MHOXKEHUs] OPraHM3MOB: 0Oecriojioe W TojioBoe. Buabl 6ecriosioro pasMHOXKEHWS: JefieHHe HaBoe, MOYKOBaHWe OJHO- U
MHOT'OK/IETOUYHBIX, CTIOPO0Opa3oBaHue, BereTaTUBHOe pa3MHOKeHue. VICKycCTBeHHOe KJIOHMpOBaHHe OPraHU3MOB, er0 3HaueHue [J1s1 CelleKLMH.

[TonoBoe pa3MHOXKeHHe, ero OT/INYKs OT 6ecriosoro.

Meiios. Crapuu Meiiosa. Iporieccel, npoucxojsiiye Ha cTafauax Meiiosa. IloBesieHre xpomocom B Melio3e. KpoccrHrosep. bruonornueckuii
CMBIC/I U 3HaueHue Meno3sa.

'ameTtoreHe3 — npotjecc 006pa30BaHysI MOOBBIX K/I€TOK Y KUBOTHBIX. [10/10BbIe JKesie3bl: CeMeHHUKH U snYHuKU. Obpa3oBaHue U pa3BUTHE
TI0JIOBBIX KJIETOK — TaMeT (CriepMaTOo30H/l, TUIIeK/IeTKa) — criepMaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHUS SIMIIEK/IETOK W CIIePMAaTO30HU/I0B.
OnutoporBopenue. IlapTeHoreHes.

WnapuBuayansHOe pa3Buthe (OHTOreHe3). OMOpHOHa/IbHOe pa3BUTHe (3MOpHoreHe3s). DTamnbl SMOPHUOHATBLHOTO Pa3BUTHS Y TIO3BOHOUHBIX
JKUBOTHBIX: /Jpo0sieHue, racTpy/isiLus, opraHoreHes. IloctambproHanbHOe pasBuTHe. THUIbI TOCTIMOPUOHAIBHOTO Pa3BUTHS: NIPSIMOe, HerpsiMoe
(/mrumHOUHOE). BnvisiHue cpesibl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CTOCOOHbIE BBI3BIBATH BPOXKAEHHBIE YPO/CTBA.

Poct u pasBuTHe pacTeHnil. OHTOreHe3 1|BeTKOBOI'O paCTeHUs: CTPOeHUe CeMeHH, CTaJjJui pa3BUTHSL.

JeMoHCTpanuu:

Tabmupbl U cxembl: «POpMbI Pa3MHOXKEHUS OpPraHU3MOB», «/IBOWHOe OIJIO/JOTBOPEeHHE Y I[BETKOBBIX pacTeHuil», «BereratuBHoe
pa3MHOKeHHe pacTeHUi», «[leseHre KineTku OakTepuii», «CTpoeHHe TOJIOBBIX K/ETOK», «CTpoeHHe XPOMOCOMBI», «KJeTOuHbBIN LUKI»,



«Permmukanusa JHK», «Mwuto3», «Melio3», «[Ipsamoe n HenpsiMoe pasButHe», «['ameToreHes y M/IEKONMTAIOIIMX U 4YernoBeka», «OCHOBHbIE
CTaJliy OHTOIeHe3a».

Ob6opyzoBaHue: MUKPOCKOII, MUKpoIIperiapaTbl «CriepMaTo30HM/bl M/IEKOTTUTAIOIIEro», «SiIeKkieTka MiIeKonuTaromero», «Kaprokuaes B
KJ/IeTKax KOpelllKa JiykKa», MarHUTHas Mo/ie/ib-anrivkauus «/lenenvie knetku», mozens JTHK, Mozens Metada3HOM XpOMOCOMBI.

JlabopaTopHbIe U TIpaKTUYeCKre paboThl:

JlaboparopHasi pabota Ne 3. «HabstozieHre MUTO3a B K/IeTKax KOHUMKA KOpelllKa JiyKa Ha TOTOBbIX MUKpPOIperaparax».

Jlaboparopnasi pabota Ne 4. «/13yueHue CTpOeHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITperiapaTax».

Tema 6. HacyiencTBeHHOCTb U U3MEHUHUBOCTb OPraHU3MOB.

[MpeaveT u 3ajauM reHeTHKW. VcTtopusi pasBUTHUsS TeHeTHKU. Pojb 1LjUTO/IOrMM M 3MOpPHOJIOTHM B CTaHOBJEHWU TeHeTUKU. Bxag
POCCHICKMX U 3apyOeXHbIX YU€HbIX B Da3BUTHe TeHEeTHKH. MeTOoAbl TeHeTWKH (TMOpPHI0/IOTMYecKrl, IIUTOTeHeTHUeCKUd, MOJIeKYJIspPHO-
reHetTnyeckuii). OCHOBHbIe reHeTHUUeCKHUe NMOHATUSA. ['eHeTHUecKass CUMBOJIMKA, UCMO/b3yeMasi B CXeMax CKpelljBaHUM.

3aKOHOMEPHOCTH Hac/ie[OBaHUs TIPU3HAKOB, ycCTaHOBjeHHble ['. MeHzenem. MoHorubOpuaHOe CKpeljuBaHue. 3aKOH elWHO-00pa3sus
rubpusioB repBoro nokosieHusl. [IpaBuUIoO JOMUHMPOBaHMs. 3aKOH pacliierjieHusi NpU3HaKoB. I'unoTes3a 4yncToTHl ramer. [TosHOe M HemosHOe
JIOMUHVPOBaHUe.

[OurnbpuaHoe ckpelyBaHie. 3aKOH He3aBHCUMMOTO Hacje/j0BaHUs MPU3HAKoB. LluToreHeTHUeCKre OCHOBBI AUTMOPHAHOTO CKpeIMBaHMUSI.
Amnanusupytoiriee ckpeljuBaHye. Vcrosibp30BaHre aHaTU3UPYIOIIero CKpeIuBaHus /ISl OTpe/ie/ieHrsl TeHOTHITa 0COOM.

CuernneHHoe Hac/efloBaHUe TNpu3HakoB. Pabora T. MopraHa 1o criernjieHHOMY Hac/e[oBaHUIO reHOB. HapyllleHue clierieHusl reHOB B
pesysbTaTe KPOCCUHIOBepa.

XpOMOCOMHas1 TeOpusl HaC/Ie[,CTBeHHOCTH. ['eHeTUUeCKre KapThl.

I'eneTuka mnosia. XpoMOCOMHOe OIlpefie/ieHHe I10J1a. AYyTOCOMBI U T10JI0Bble XPOMOCOMBI. ['oMoraMeTHble U rereporaMeTHble OPraHU3MBI.
HacnenoBanue Npu3HaKoB, CLEIIEHHBIX C IT0JI0M.

W3meHunBOCTb. BuAbl M3MEeHUMBOCTU: HeHacC/e[CTBeHHash W Hac/le[CTBeHHass. Posb cpeibl B HeHac/1e[CTBEHHOW W3MEHYHWBOCTH.
XapakTepucTUKa MOAU(PUKALIMOHHOM W3MeHUYMBOCTH. BapuaiuoHHBIM psJ W BapualuoOHHas KpuBasg. Hopma peakuyy mnpu3Haka.
KonruecTBeHHbIe U KaueCTBeHHbIe MIPM3HAKK U UX HOpMa peakiju. CBoiicTBa MogupUKaLMOHHON U3MEHUMBOCTH.

HacnencrBeHHast, WM TreHOTUIIMUYeCKas, W3MeHUYMBOCTb. KoMOWHaTHBHas H3MeHUMBOCTb. Mel03 M IO/OBOWM TIpOlLleCC — OCHOBA
KOMOMHAaTUBHOM W3MeHUMBOCTH. MyTallOHHas W3MeH4YMBOCTh. Kiaccudukarus MyTaruid: TeHHble, XPOMOCOMHbIe, reHOMHbIe. YacTota u
NIPUYMHBI MyTaLui. MyTtareHHble (hakTOpbl. 3aKOH FOMOJIOTMYeCKUX PSIOB B Hac/leCTBeHHOU n3MeHurBocTy H. U. BaBuiosa.

BresaziepHas Hac/1ejCTBeHHOCTb U U3MEHUUBOCTb.

I'enetrka uesnoBeka. Kapuorur uenoBeka. OCHOBHbIE MeTO/jbl TeHETUKH uesioBeKa: reHeasiornyeckrii, 6/1M3HeL[0BbIM, [JUTOreHeTUYeCKUH,
OMOXMMUYeCKHH, MOJIEKY/IIpHO-reHeTHuecKuid. CoBpeMeHHOe OrpeZie/ieHre TeHOTHITa: TT0JTHOTeHOMHOe CeKBeHHMpPOBaHHWe, TeHOTUTIMPOBaHNe, B
ToM uMciae c nomouibto [TlIP-ananusza. HacsesncTBeHHble 3abo/ieBaHUsl uyesioBeKa: TIeHHble Oose3Hd, 0Oomne3HuM € Hac/ieICTBEHHOU
TIPe/IpacIiosIoKeHHOCTbI0, XPOMOCOMHBIe 6osie3Hn. CoMaTHuecKue U reHepaTuBHBIE MyTali. CTBOJIOBBIE K/IeTKHU. [IpyHIMITE 310poBOro obpasa
YKU3HH, JUArHOCTHKY, MPOPUIAKTHKY U JIeueHUs TeHeTHUyecKux OosesHell. MeuKo-reHeTHYeCKOe KOHCY/IbTUPOBaHue. 3HaueHne MeJULMHCKOM
TeHeTHKY B MPeJJOTBPAIleHNH U JIeueHNH reHeTHUeCKUX 3a00/1eBaHUM YesloBeKa.

LemMoHcTpanuu:



[Moptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. UetBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuibl ¥ cxembl: «MOHOTUOPUHOE CKpeIBaHKe U ero LIUTOreHeTHYecKasi OCHOBa», «3aKOH paclleTlyieHUsl U ero LiUToreHeTHYecKast
OCHOBa», «3aKOH UMCTOTbI TaMeT», «/IurubpupHOe CKpelvBaHue», «L[UTOMOrMuecKkrue OCHOBBI AUTHMOPUIHOTO CKpeIUBaHUs», «Meio3»,
«B3aumogielicTBUe ase/bHbIX TeHOB», «['eHeTuueckue KapThl PACTeHWM, >KUBOTHBIX U uesioBeKa», «['eHeTMKa Tmosa», «3aKOHOMEPHOCTH
Hac/leloBaHMs], CLIETJIEHHOTO C M0I0M», «KapyoTUMbl uenoBeKa M >KUBOTHBIX», «BUbl N3MeHUMBOCTH», «Moau(UKallMOHHas N3MEeHUUBOCTbY,
«HacnenoBanue pesyc-gakropa», «['eHeTHKa rpynn KpoBu», «MyTaljuOHHasi U3SMEHUMBOCTbY.

OGopyoBaHMe: MOJETH-aNTIMKAMA «MOHOTHOPHUIHOE CKpeluBaHue», «HermomHoe AOMUHUpPOBaHUE», «/IUrHOpPUIHOE CKpEeIUBaHUEe»,
«[TepeKkpécT XpOMOCOM», MUKDPOCKOIT U MUKporipernapar «/Ipo3odua» (HopMma, MyTaiiuu (opMbl KpPbUTEEB M OKpPacku Tena), repbapuii «I'opox
TIOCEBHOM».

JlabopaTopHbIe U IpaKTUYeCKre paboThl:

JlabopaTtopHasi pabora Ne 5. «/3yueHue pe3y/nbTaTOB MOHOTMODHUAHOTO M AUTMOPUIHOTO CKpelMBaHUsS Y Apo30(uabl Ha TOTOBBIX
MUKpOIIperapaTax».

JlabopaTopHasi pabora Ne 6. «/3yueHne Mou(HUKaL[MOHHONW N3MEHUHMBOCTH, IOCTPOEHNE BApPHUALIMOHHOTO Psifia ¥ BapUallMOHHON KPUBOM».

Jlaboparopnasi pabota Ne 7. «AHanu3 MyTaLuil y Apo30¢uisl Ha TOTOBBIX MUKPOTIperiapaTax».

[MpakTuueckast pabora Ne 2. «CocTaByieHHe U aHa/TU3 PO/IOC/IOBHBIX YesIOBeKa».

Tema 7. Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Ceslekjusl Kak Hayka U MpoLecc. 3apoXk[eHue CeleKLMU U JomecTuKauus. YueHuve H. V. BaBuiioBa 0 LieHTpax NPOMCXOX[EHUs U
MHOT000pa3usi Ky/IbTYPHBIX pacTeHui. L|eHTpbI MPOMCX0XK/[eHHs JOMAIIIHUX XKUBOTHBIX. COPT, IOpO/ja, IITaMM.

CoBpeMeHHble MeTOAbI ceieKUMKA. MacCoBbIM U MHUBUAYa/IbHBIA OTOOpPHI B Ce/IeKLIMM pacTeHuil U >KUBOTHBIX. OLleHKa 3KcTepbepa.
Bmi3kopozacTBeHHOe CKpeliBaHue — WHOpUAWHT. Uwncras swmHMA. CKpelBaHHWe UWCTBIX JMHUHA. ['eTepo3nc, wnd rubpupHas Cuia.
HepopcTBeHHOe cKpelBaHue — ayTOpuAuHT. OTAanéHHas rubpuusaius v eé ycrexu. VICKyCcCTBeHHBIM MyTareHe3 U MoydeHue TOTUIION/IOB.
[JocTrkeHus ceyleKLIMYA PaCTeHUH, )KUBOTHBIX 1 MUKPOOPraHU3MOB.

buoTexHonoryus Kak oTpac/ib MPOM3BOACTBA. ['eHHasi MH)XeHepUst. JTarbl co3/aHus pekoMbuHaHTHOW [THK ¥ TpaHCreHHbIX OpraHHW3MOB.
Knerounass wmxenepus. KieTouHble KysnbTypbl. MMKPOK/IOHa/JIbHOEe pa3sMHOXKeHWe pacTeHud. KiioHHMpoBaHMe BBICOKONPOAYKTHBHBIX
CeJTbCKOXO035ICTBEHHBIX OPraHU3MOB. DK0J/IoTHUecKre U dTuueckue rpobsiembl. 'MO — reHeTnueckd MoJUGHULIMPOBAHHBIE OPTaHU3MBI.

JeMoHCTpanuu:

IToptpetsr: H. N. Basunos, . B. MuuypuH, I'. /1. Kapneuenko, M. ®@. 1BaHOB.

Tabnuiibl ¥ cxeMbl: KapTa «L[eHTpbI MPOUCXOXK/EHUS 1 MHOT000pa3sus Ky/IbTYPHBIX pacTeHui», «[1opo/ibl JOMaIIHUX >KUBOTHBIX», «CopTa
KYJIbTYPHBIX pacTeHui», «OTAanéHHas rubpuan3anus», «Pabotel akagemrka M. @. VBaHoBa», «[lomuruiongusi», «O0beKTbl OMOTEXHOTOTH»,
«Knetounble Ky/ibTypbl ¥ KJIOHUPOBaHUE», «KOHCTpyHpOBaHMe U TIePEHOC FeHOB, XPOMOCOM».

Ob6opyoBaHMe: MYJISDKU TUIOAOB U KOPHEIUIOZOB JUKUX (OPM U KY/IbTYPHBIX COPTOB pacTeHui, repbapuii «CebCKOXO035HCTBEHHbIe
pacCTeHusI».

JlabopaTopHble 1 paKTHUecKre paboThi:

OKcKypcusi «OCHOBHbIE METOZbI U JOCTH)KEHMS CeJIeKL[UM pacTeHWW W JKMBOTHBIX (Ha CeNeKLMOHHYH CTaHLMIO, TJIeMeHHYIO (epmy,
COPTOMCIIbITAaTe/IbHBIM YUacTOK, B TETJTMYHOE XO035IHCTBO, J1TabopaTOpPUI0 arpOyHUBEPCUTeTa WK HAyUHOTO LeHTpa)».



Tabnwmia 1

[TpoBepsieMbie TpeOOBaHUs K pe3y/ibTaTaM OCBOeHUsi OCHOBHOM oOpa3oBaTenbHOM nporpammel (10 Kiacc)

Koz
TIPOBEPSIEMOT0
pesyJibTaTa

[TpoBepsieMble TpejMeTHBIE pe3y/IbTaThl OCBOEHUsI OCHOBHOM 00pa3oBaTe/TbHOM MPOrpaMMbl CpejHero o01jero o6pa3oBaHus

1

CchopMHPOBaHHOCTH 3HAaHWI O MecTe ¥ PO/ OMOJIOTMHM B CHCTeMe HayyHOTO 3HaHWs eCTeCTBEHHBIX HayK, B ()OPMHUPOBaHUM
COBpEMeHHOM eCTeCTBeHHO-HayYHOM KapTHUHBI MUPa M HAYYHOTO MUPOBO33pPEeHMUSI; O BK/IaJie POCCUMCKUX U 3apy0e>KHBIX YUEHBIX-
Oro0s10r0OB B pa3BuTHe OMosioruy; HyHKI[MOHA/TBHON IPaMOTHOCTH UesIOBeKa /IJIsl pellleHus )KU3HeHHBIX 3a/jau

YMeHHe pacKpbIBaTh CO/iep)KaHHe OMOTOTMUeCKHMX TePMHUHOB W TIOHSATHMN: >KW3Hb, KJIeTKa, OpraHu3M; MeTtabomi3m (oOmeH
BellleCTB U  TIpeBpalljleHWe 3Hepruv), TomeocTa3 (camMopery/sius), VpOBHeBas OpraHH3al[usi JKUBBIX  CHCTEM,
CaMOBOCIIpOM3Be/ieHNe (penpo/yKIHs), Hac/aeJCTBeHHOCTb, U3MEHUMBOCTb, POCT U pa3BUTHe

YMeHMe u3iaratb OMooruUeckKre TeopuH (KeTouHasi, XxpOMOCOMHasi, MyTarjoHHas1), 3akoHbl (I'. Mengens, T. Moprana, H.J.
BaBwioBa) v ydyeHus: (0 LjeHTpax MHOrooOpasusi ¥ TIPOMCXOXKAEHHs Ky/AbTYpHbIX pactenuii H.UM. BaBusioBa), ompenensith
rPaHULIbl KX IPUMEHUMOCTHU K JKUBBIM CUCTEMaM

YMmeHue B/IaIeTb MeTOJaMH HayUHOI'O ITO3HAHUS B Oouosiorum (HaGJII-O,IIEHI/Ie M OIMMCaHHWe XMBBIX CUCTEM, ITPOLIECCOB U HBHEHHﬁ;
OpraHu3alusa MW TIIpOoBe/ieHne 010/IOrMUeCcKOoro 3KCIIEPUMEHTd, BBIJABW)XE€HHE THIIOTE3bl; BbLIAB/JI€HHE 3aBUCHMMOCTH MEXIy
ncciaeqyeMbIMU BeJIMUYMHAMU, 00BsICHeHHE MOJ/JTy4€HHBIX pe3y/IbTdTOB, NCI10/Ib30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3dKOHOB;
YMEHHe /iejIaTh BbIBO/Ibl HA OCHOBAHMWU IO/ TYYE€HHBIX pEBYJ'IbTaTOB)

YMeHMe BbIZENSATh CYILL[eCTBEHHbIE NPH3HAKM BHUPYCOB, K/I€TOK INPOKApUOT U 3YKApHOT, OJHOKIETOYHbIX U MHOTOK/IETOUHBIX
OpraHu3MOB; 0COOEHHOCTH IPOLiecCOB OOMeHa BellleCTB U IpeBpallleHHsl SHepruu B KieTke, (OTOCHMHTe3a, M1aCTUYeCKOro U
SHepreTvyeckoro obMeHa, XeMOCHHTe3a, MWTO3a, Mel03a, OIJIOZOTBOPEHMS, Pa3MHOKEHHUs, WHJUBHUYa/JbHOTO pa3BUTHS
opraHusMa (OHTOreHe3s)

YMeHUe IPUMEHSITh MTOTyueHHbIe 3HAHUS [71s1 00bsCHEHMS] OMOIOTMUeCKUX TIPOIIECCOB U SIBJIEHUH, /sl TIPUHSITHS TTPAKTUYeCKUX
pellieHU B TIOBCEJHEBHOW >XU3HU B 1ie/isix obecrieueHust 6e301acHOCTH CBOEro 3/0POBbsi U 37I0POBBSI OKPY)KAIOILUX JHO/eH,
COOJTIO/IeHNsT HOPM TPAMOTHOTO TOBE/IEHUSI B OKPY)KAIOI[el MPUPOIHON Cpefie; TOHUMaHHe HeoOXOAMMOCTH HCITO/Ib30BaHUS
OCTV>KeHU cCOBpeMeHHOM 610/I0ruu ¥ GUOTeXHOIOTUM AIJIsl paljOHa/IbHOT'O TIPUPO/0TI0/Ib30BaHMUs

YMmeHue peliaTb 3/IeMeHTapHbIe IeHeThUUYeCKHe 3a[4a4 Ha MOHO-U ,E[I/IFI/I6PI/I,E[HOE CKpelruBaHWe, CIerJieHHOe Hac/ie/l0BaHue,

COCTaBJIATh CXE€MbI MOHOFI/I6PI/IAHOFO CKpelirBaHUA OJ1d MpeACKa3aHWs HAC/IeJO0OBAHWA IMTPHU3HAKOB Y OPIdHU3MOB
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8 YMeHue BBITIONHATEL J1abOpaTOpPHBIE W MPAaKTUUecKhe paboThl, COO/IO/IaTh MpaBU/a Tpyu paboTe ¢ yueOHBIM U J1aOOpaTOPHBIM
obopyzmoBaHreM

9 YMeHUe KDUTHUECKH OLIEHWBaTh MW WHTEPIPETHpPOBaTh WHGMOPMAIMI0 OWOIOTUYECKOTO COJIepXKaHUs, BKJIOUAROIIYIO
TICEBJIOHAYYHbIE 3HAaHWsS W3 pa3MuHbIX HUCTOUYHMKOB (CMM, HayuHO-TIOMY/IsSIPHbIE MaTepHasbl); STHUECKHE aCTeKThI
COBpPEMEHHBIX MCC/Ie/JOBaHUl B OMO/IOTHH, MeIUI[UHE, OMOTEXHOIOT U

10 YMeHue co3fiaBaTh COOCTBEHHbIE TTMCbMEHHBIE W YCTHBIE COOOIIeHus, 060011asi OMoM0rnueckyro HHGOPMAIIUIO U3 HeCKOTbKHX

HNCTOYHHKOB, T'PaMOTHO HMCI10J/Ib30BdTh TTOHATUMHBIM alfriapar ouosioruu

Tabnwiia 2

[TpoBepsieMble 3/1eMeHTHI cofiepkanus (10 Kmacc)

Kop || TTpoBepsieMblil 37IeMEeHT COZlePKAHUs |
1 ||B1/10nor1/1;1 Kak HaykKa |
1.1 Buonorusi - Hayka o >kuBOM mpupoge. Ponb Ouonoruu B (opMUpOBaHMM COBpPeMeHHOW Hay4yHOM KapTHHbI Mupa. Cucrema
OroI0rMyeCcKrxX HayK
1.2 MeTozpl M03HaHUS XUBOW TpUpOAb! (HabmofeHne, 5KCIIepUMEHT, OIHcaHue, U3MepeHre, KiacCcU(UKalys, MOoJe/lupoBaHue,
cratuctuueckast 00paboTKa JJaHHBIX)

2 ||)K1/IBLIe CHCTeMbI U X OpraHM3arys |
2.1 ||)K1/IBL,1e crcteMbl (OMOCHCTEMBI) KaK TpeiMeT n3ydeHus: buosorun. CBoiCTBa OMOCHCTEM M UX pa3HooOpa3ue |
2.2 YpoBHU oOpraHusanu O6MOCHCTEM: MOJIEKY/ISPHO-TeHeTUYeCKHH, K/IeTOUHbIM, OpraHW3MeHHbIH, MOMy/ISLIMOHHO-BH/I0BOMH,

9KOCHCTeMHbIN, O1ochepHbIit

3 ||X1/IMI/IquKI/H‘/i COCTaB U CTPOEHHE K/IeTKU |
3.1 XUMHMUECKU COCTaB KJIeTKU. XUMHMUeCKHe 3/IeMeHThI: MaKpO3/IeMeHThI, MUKPO3/eMeHThl. Bojja ¥ MuHepabHble BelllecTBa.

DyHKI[MM BOJIbI M MUHEPa/IbHBIX BelllecTB B KieTke. [TozepkaHue ocMoTryeckoro 6anaHca
3.2 Benku. CoctaB u cTpoeHHWe OeKOB. AMHHOKHC/IOTBI - MOHOMephl OenkoB. He3ameHWMble ¥ 3aMeHUMble aMUHOKHC/IOTHI.

AMUHOKUCTIOTHBIN COCTaB. YPOBHU CTPYKTYpbl O€/IKOBOW MOJieKysbl (TepBUYHAsi, BTODUYHAsl, TPeTUYHas U ueTBepTHUUHAas
CTPYKTypa). XumMuueckue cBoicTBa 6ekoB. bronornueckre GpyHkyy 6enkos.
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depmeHTbl - Ouosorueckre Karanu3atopbl. CTpoeHWe ¢epMeHTa: aKTHBHBIA LIEHTP, CyOCTpaTHas CreruUIHOCTb.
KodepmenTtsl. Butamunbl. OTiuunsi pepMeHTOB OT HeOpraHWYeCKUX KaTaau3aTopoB

3.3

YrneBozpl: MOHOCaxapy/bl (T/IFOKO3a, prbo3a U /e30Kcupubo3a), Jucaxapu/ibl (caxapo3a, JIakTo3a) U MmoMcaxapyu/bl (Kpaxmar,
TJINKOT€eH, LeJUTto03a). bruosorndyeckre GyHKLIWN YT/IeBOJOB.

JIunuapl: TPUTJMLIEPUABI, cTepouabl, dochommmuapl. ['mapodunbHO-rHAPOhOOHBIE CBOMCTBA. buosoruueckue (QyHKIUH
munugoB. CpaBHeHUe yT/ieBo/ioB, 6e/KOB U JIMTTH/IOB KaK UCTOUHHUKOB SHEPTUU

3.4

Hyxkneunossle kucnotel: JTHK 1 PHK. HykneoTu sl - MOHOMepBI HYK/IeMHOBBIX KUCI0T. Ctpoenue u ¢pyHkiuu JHK. CtpoeHue
1 pynkiuu PHK. AT®: ctpoenue u pyHKIUA

3.5

”]_[I/ITO]'[OFI/IFI - HayKa O KJ/IeTKe. KrnerouHas TeOopUs. MeTOAbI HN3y4YeHHsA KJIETOK |

3.6

Krnerka Kak LjesiocTHast >kuBasi cucrtema. OOIjue Mpu3HaKM K/IETOK: 3aMKHyTash Hapy)kHas MeMOpaHa, mosekynsl JTHK kak
reHeTUYeCKWH arnapar, ccTeMa CHHTe3a 6enka

3.7

Turnbl KIeToK: 3yKapuoTHyeckasi U npokapuotudeckasi. OcobeHHOCTH CTPOeHUsI TTPOKapUOTUUeCcKor KeTKU. KieTouHasi cTeHKa
Oaktepuii. CTpoeHUe 3yKapUOTUUeCKor KieTK. OCHOBHBIE OT/IMUMS PACTUTE/TLHOMN, )KUBOTHOW 1 TPUOHON K/IETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPbI K/IETOK - K/IeTOUHAs! CTeHKa, TJIMKOKa/IMKC, UX QyHKIMU. [1na3maTrueckass MemOpaHa, eé cBOMCTBa U
¢yukiun. Luronna3ma u eé opraHonel. OgHOMeMOpaHHBIE OPraHOWBI KJIETKH: 3H7oruIa3MaThdeckasi cetb (OI1C), ammapar
'onbmpky, nusocoMsl. IlomyaBTOHOMHBIE OpraHoW/bl K/IeTKWA: MWUTOXOHJPWM, IIacTHAbl. IIpoucxoieHHWe MUTOXOHJAPUNA U
rnactug. Buaer mactig. HememOpaHHble OpraHOWABI KIeTKHA: PUOOCOMBI, KJIETOUHBIN L[eHTP, PECHUUKHU, KTYTHKH. DyHKUIUN
OpraHoWJI0B KJIeTKU. BkitoueHust

3.9

||H,qpo - PerysiTOpHbIN LeHTp KiaeTku. CTpoeHue sifipa: sijiepHasi 0007104Ka, Kapyoria3Ma, XpOMaTHH, siIPBIIIKO. XPOMOCOMbI |

3.10

||TpchnopT BEILIeCTB B K/IeTKe |

| |>KH3H€,E[€HT€IIBHOCTL KJ/IETKH |

4.1

OOmeH BellecTB, WIM MeTab0aM3M. ACCUMWIALUS (T/IAaCTUYECKUM OOMeH) W JUCCUMUJISLUS (9HepreTuueckuid obMeH) - fiBe
CTOPOHBI IMHOTO TIpoIjecca MeTabom3ma. Turbl 0OMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Poib hepMeHTOB B 0OMeHe
BeIIleCTB U MpeBpallleHuH SHePruU B KJIeTKe

4.2

@®otocunTe3. CBeToBasi U TeMHOBasi (a3bl ¢oTtocuHTe3a. Peakimu ¢orocuHTe3a. OPPeKTUBHOCTh (OTOCHHTe3a. 3HaueHHe
¢doTocuHTe3a A1 )KU3HU Ha 3emsie. BivsiHue ycioBuil cpefibl Ha ()OTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €T0 TIPOJYKTUBHOCTH Y
KY/IbTYPHBIX pacTeHUM.

XeMOCHHTe3. XEMOCI/IHTG?»I/IpyI-OH.[I/Ie 6aKTepI/II/I. 3HaueHHe XeMOCHHTe3a AJI )KU3HHU Ha 3emie

4.3

||3Hep1"eTI/I‘-IeCKI/II>i oOMeH B KIIeTKe. Pacu.l;enneHHe BelleCTB, BbIAE/IEHHWE KW dKKYMYJ/IMDOBAHME 3>SHEPrUd B KJIETKE. OTarbl
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JHepreTUUecKoro obmeHa. ['nmukom3. BposkeHWe U ero BuAbl. KuCIOpOZHOE OKWCIeHHWEe, WIH KJIeTOUHOEe JIbIXaHHe.
S deKTUBHOCTL SHepreTUUeckoro ooMeHa

4.4

Peakijum martpuuHoro cuHresa. ['eHetnueckas uHbopmauusa u [JJHK. Peanusanus reHeTHuyeckoil MH(OpMaLMM B KIeTKe.
['eHeTHUeCcKuit KOJ U ero coiicTBa. TpaHcKpumius - MaTpuuHblii cuHTe3 PHK. TpaHcsius - 6uocunTte3 6enka. KogupoBaHue
aMUHOKUC/IOT. Posb pubocom B 6rocrHTe3e Oenka

4.5

Heknerounsie ¢opmbl u3HW - BUPYChl. Vcropust oTtkpbitusi BupycoB ([.J. VBaHOoBckuit). OcCOOEHHOCTH CTpPOeHHSI U
JKU3He/lesATe/IbHOCTH BUPYCOB. bakrtepuodaru. bose3Hn pacTeHuid, )KMBOTHBIX M UesIOBeKa, BbI3blBaeMble BHpycamMH. Bupyc
nmMmyHozedurmra yesioeka (BY) - Bo3dyaurens CITMIa. TTpoduiakTika pacnpocTpaHeHHsl BUPYCHBIX 3ab0/ieBaHui

Pa3sMHOXeHUe 1 NHAWBW/1ya/IbHO€ Pa3BUTHE OPIrdHWU3MOB

5.1

KrneTouHblli LMK/, WK )KU3HEHHBIA LUK/ KaeTKu. VIHTepdasa u muto3. [Ipoiieccel, npoTekatomye B uHTepdase. Pervkaus -
peakiust MatpuuHoro cuHrtesa JJHK. CtpoeHne xpomocoM. XpOMOCOMHBIA HabOp - KapuOTHUM. [IWMJIOWAHBINA W TaryIouHbINR
XPOMOCOMHbIe Habopel. XpoMaTtuabl. LluTonornueckiie 0CHOBBI Pa3MHOXKEHHST M MHAWBU/yalTbHOTO Pa3BUTHSI OPraHU3MOB.

,Z[e]'[eHI/Ie KJIeTKU - MHTO3. CTa,I:[I/II/I MMHTO3d. HPOLIGCCBI, MPpOUCXOJdlINe Had PAd3HBIX CTaAUAX MHUTO3d. buonoruueckuii cMbIC/
MHTO3a

5.2

@®opMbI pPa3MHOXKEHHUST OPraHU3MOB: Oecriosioe U 1oJioBoe. Buibl 6ecriosioro pa3MHOKEHUS: ieJieHWe HaJlBoe, TIOUKOBaHWEe OZIHO-
W MHOTOKJIETOUHBIX, CIIOpoOOpa3oBaHUe, BereTaTWBHOE pa3MHO)KeHHe. VICKycCTBeHHOe K/IOHHMPOBaHHE OpraHWU3MOB, €ro
3HaUeHue /IS CeNeKIUn

5.3

[TonoBoe pa3MHOKeHHe, ero OT/UUus OT becrosoro.
Metios. Ctaguu Melio3a. [Iporieccel, mpoucxopsiiye Ha CTagusix Meno3a.

IToBeseHre xpomocom B Melio3e. KpoccrHrosep. buosiornueckuii CMbICI U 3HaUeHUe Melio3a

5.4

I"ameToreHes - mporjecc 06pa3oBaHMs TOJIOBBIX K/IETOK Y XKMBOTHBIX. [10/10BbIe JKe/ie3bl: CeMeHHUKU U STMUHUKK. OOpa3oBaHue U
pa3BUTHE TIOJIOBBIX K/IETOK - rameT (CIiepMaTo30Wj, SIUIEK/IeTKa) - criepMaToreHe3 W ooreHe3. OcCOOEHHOCTH CTpPOEHUs
AULIEK/IETOK U criepMaTo30uzioB. OnnogoTBopeHue. IlapreHoreHes

5.5

WHavBuayanbHOe pa3BuTHe (OHTOTeHe3). DMOpHUOHa/ibHOe pa3BuTHe (3MOpuoreHe3). JTarbl SMOPHUOHATBHOTO pa3BUTHS Y|
MMO3BOHOYHBIX KUBOTHBIX: PO0JIeHNe, TacTPY/ISILUs, opraHoreHes. ITocTaMOproHanbHOe pa3BUTHe. THITBI OCT3MOPHOHATBHOTO
pa3BUTHS: TIpsiMoe, HerpsiMoe (JIMUMHOUHOe). BrusHue cpeibl Ha pa3BUTHE OPraHMW3MOB; (aKTOphl, CTIOCOOHBIE BBI3BIBATh
BPOXXIEHHbBIE YPOCTBA.

Pocrt 1 pa3BuTHe pactennii. OHTOTeHe3 [IBETKOBOTO PACTeHHUs: CTPOeHHe CeMeHH, CTa/[UM Pa3BUTHS
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6 ||Hac11e,qCTBeHHOCTL Y USMEHUMBOCTh OPraHU3MOB

6.1 [MpeameT U 3afauu reHeTUKU. VicTopust pa3BUTUsI TeHeTHUKU. BK/a[ pOCCUNMCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKH.
MeTo/ibl TeHETHKH (THOPHI0IOTHUECKUM, ITUTOTeHeTUUECKUH, MOJIEKY/ISIpHO-TeHeTHUeCKui ). OCHOBHbIE TeHETHUECKHE TIOHSATHS.
['eHeTHUecKasi CUMBOJIMKA, MCTIO/Ib3yeMasi B CXeMax CKpelLuBaHuI

6.2 3aKOHOMEpPHOCTH Hac/e[OoBaHUSI TIPU3HAKOB, YcTaHOB/ieHHble I'. MeHjeneM. MoHOrUOpUAHOe CKpellMBaHUe. 3aKoH
eMHO00pa3sysi TMOPU/IOB TIEPBOTO TOKO/IeHUs. [IpaBu/io JOMUHHUPOBAHUS. 3aKOH PACITeryIeHHsl TPU3HAKOoB. ['UIoTe3a UMCTOThI
rameT. [loslHOe W HerosiHOe [JOMUHUPOBaHWe. [UrubpuiHoe CKpelldBaHWe. 3aKOH HE3aBHCHMMOIO Hac/ie[loBaHUs TPHU3HAKOB.
LluToreHeTHUECKHE OCHOBBI JUTMOPUIHOTO CKpel[UBaHWs. AHamM3Upyrolljee CKpeluBaHue. Vcnonb3oBaHHe aHaTA3UPYIOIIEro
CKpeLBaHUs [IJisl OTIpe/ie/IeHusi TeHOTHUIa 0cobu

6.3 CleryieHHOe HaceoBaHUe TPU3HaKoB. Pabota T. MopraHa Mo ClieTyieHHOMY Hac/iefIoBaHUIO T'eHOB. HapylieHue cCrierieHus
reHOB B pe3y/ibTaTe KPOCCUHIOBepa. XpOMOCOMHaAs! TeOpHsl Hac/Ie[CTBEHHOCTH. |'eHeTuYeCcKue KapThl.

eHeTnka 1osa. XpOMOCOMHOe OTpefie/ieHHe Tojia. AyTOCOMBI U TI0JIOBbIE XPOMOCOMBI. ['OMOramMeTHble W TeTeporaMeTHbIe
opranu3Mbl. HacsiejoBaHMe TIPU3HAKOB, CLIETIJIEHHBIX C TI0JIOM

6.4 N3meHunBOCTh. BU/ibl M3MEHUMBOCTU: HeHAC/IeCTBEHHAs U Hacae[CcTBeHHas. Ponb cpefbl B HeHac/Ie[ICTBEHHONM U3MEHUHMBOCTH.
XapakTepucTHKa MOJU(UKALMOHHON U3MEHUMBOCTH. BapualluoOHHBIN psiJ, U BapuallMuoHHas KpuBasi. HopMa peakiiuu npu3Haka.
KonuuecTBeHHbIe ¥ KaueCTBeHHbIe MIPHU3HAKU U UX HOpPMa peakiiiu. CBoMCTBa MOAUPUKALIMOHHON U3MEHUMBOCTH

6.5 HacnesctBeHHast, UM TeHOTUITMYECKAsl, U3MeHUMBOCTb. KoMOMHATHBHAsE W3MEHUMBOCTh. Meli03 U T0JI0OBOH TIPOIiecC - OCHOBA
KOMOMHATMBHOM M3MeHUYMBOCTH. MyTaljMoHHast u3MeHYMBOCTh. Kaccudukalys MyTalyii: reHHble XPOMOCOMHbBIE, FeHOMHBIE.
YacToTa ¥ NpUYMHbBI MyTalid. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTMUECKUX PSiZIOB B Hac/le[CTBeHHOW n3meHunBocTy H.U.
Basusosa

6.6 leHeTrika uenoBeka. Kapuotum uesoBeka. OCHOBHbIE MeTO/bl TEHETHKH UeJIOBEeKA: TeHealorMueckuil, OM3HEeI[0BbIH,
LUTOTeHeTHUeCKnd, OMOXUMUUYECKUM, MOJeKy/asipHO-reHeTHuecKruii. CoBpeMeHHOe oripefie/ieHde TeHOTHIa: T0JIHOTeHOMHOe
CEeKBEHUPOBaHUE, TEHOTUITMPOBaHKe, B TOM uHcyie ¢ ToMorneio TT11]P-anamm3a. HacencTBeHHble 3a00/1eBaHUs UeIOBeKa: TeHHbIE
Oosie3ny, 0osie3HU C Hac/e[ICTBEHHOW TIpepacrioNioKeHHOCTbI0, XPOMOCOMHBIe Oome3Hu. ComaTuueckde W reHepaTHBHBIE
MyTaruu. [IpUHIMIBI 310pOBOTO 00pa3sa >KWU3HH, JUArHOCTHKH, TTPOMWIAKTUKYA W JIeUueHUsl TeHeTHUeCcKuX Oosie3Hedl. MenuKo-
reHeTUUeCKOe KOHCY/JbTHpPOBaHMWe. 3HauyeHWe MeJULIMHCKOW TeHeTMKW B TpeJoTBpallleHWd M JIeYeHWH TeHeTUYeCKUX
3abo/ieBaHUH UeoBeKa

7 ||CeJ1eKu1/IH opraHu3MoB. OCHOBbI 6MOTEXHOIOTUH |

7.1 CesteK1Msl KaK HaykKa U TIpoijecc. 3aposKAeHue CceleKIUy U JJoMecTUKalus. Yuenue H.V. BaBuioBa o 1jeHTpax MPOUCXO0XKAEeHUS U
MHOT000pa3us KyJbTYPHBIX pacTeHul. [[eHTpbI TPOUCXO’KIEHHS JOMAIITHUX )XUBOTHBIX. COPT, TIOPO/ia, IIITaMM

7.2 ”COBpeMEHHbIe METOZIbl CeIeKIIMA. MacCOBbIM W WHAWBHUAYaIbHBIA OTOODHI B CENEKIIMM PACTEHWH W KUBOTHBIX. OueHKa|
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9KCTephbepa. b/IM3KOpO/CTBEHHOEe CKpellyBaHue - UHOpuauHT. Uncrtas muHus. CKpelljuBaHWe YMCTBIX JUHUN. ['eTepo3uc, uim
rubpujHas cuna. HepojcTBeHHOe cKpelljuBaHWe - ayTOpuauHr. OTjanéHHas rubpuav3auus U eé ycrexu. VCKyCCTBeHHBbIH
MyTareHe3 U MojyyeHue MOUTLION/I0B. JoCTKeHUsT cesleKLUMA PAaCTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3 BuorexHonorysi Kak oTpac/ib NMPOU3BOJCTBA. ['eHHasi MH)KeHepus. OTamnbl co3jaHust pekoMOuHaHTHOM [IHK 1M TpaHCreHHbIX
opranusMoB. KnerouHas wunxeHepus. KieTtounsle Ky/nbTypbl. MUKDOK/IOHa/AbHOE pa3sMHOXKeHHe pacTeHud. KioHupoBaHue
BbICOKOTPOJYKTUBHBIX CeTbCKOXO3SIMCTBEHHBIX OpPraHU3MOB. JKOJIOTMUecKHe M 3Thdeckue mpobnembl. 'MO - reHeTuuecku
MOJM(ULIMPOBaHHbIe OPraHU3MbI

11 K/ITACC
Tema 1. DBo/MIOI[MOHHAsST OMOJIOTHSI.

[TpeArnoChIIKM BO3HUKHOBEHHMSI 3BOJTFOLIMOHHON TeOPHH. DBOJTIOLIMOHHAS TeOpUs U eé MecTo B Orosioruv. BimsiHre 3BOMIOLIMOHHON TeOpUH
Ha pa3BUTHe OMOJIOTUU U JPYTHUX HayK.

CaugerenbcTBa 3BOMOLMK. [laleoHTONMOrMUECKHE: TTOC/Ie[,0BATE/IbHOCTD MTOSIB/IEHNs BU/IOB B I1a/IEOHTO/IOTMUECKOM JIETOMHUCH, NTepex0/iHble
¢dopmbl. broreorpaduueckre: cxoACTBO U pa3nnuue (payH U (iop MaTEPUKOB U OCTPOBOB.

OMOpHoIorUyecKre: CXO/CTBA M PA3/MuMs 3MOPHOHOB Pa3HBbIX BU/IOB TO3BOHOUHBIX. CpaBHUTETbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHaJIOTUUHbIe, PYAUMeHTapHble OpraHbl, aTaBU3Mbl. MoJeKy/IsPHO-OMOXUMUUYECKHe: CXO/CTBO MeXaHU3MOB HAcC/e/JCTBEHHOCTH U OCHOBHBIX
MeTabo/TMIeCKuX MyTel Y BCeX OpraHu3MOB.

OBomouroHHas Teopusi Y. [apBuHa. [IpeArnocelIKM BO3HUMKHOBEHUsl JapBMHK3MaA. [IBYKyllMe CUIbI 3BO/IIOLMHA BUZOB MO [lapBHUHY
(1306BITOYHOE Pa3MHOYKEHHe TTPYU OTPaHUUYEHHOCTH PeCypCOB, HeoTpe/ieiéHHast U3MEHYMBOCTh, O0pb0a 3a CyIecTBOBaHNe, eCTeCTBEHHBIN 0TOOP).

CuHreTtnyeckas Teopus 3BomoLuu (CTO) 1 eé 0CHOBHbBIE TIOJIOKEHUSI.

Mukpossomors. [Tonynanms Kak eUHALIA BU/A U 3BOJIFOLIUHN.

[ewkyiiue cuibl (hakKToOphl) IBOMIOLMM BUOB B TIpHMpoZe. MyTal[MOHHBIN TIPOIiecC ¥ KOMOWHATUBHAsE U3MEeHUMBOCTh. [1omy/siliioHHbIe
BOJIHBI U Jipeiid reHOB. V30/5I1[1s1 U MUTPALUSL.

EcrecTBeHHbIM 0TOOp — HampaBsoLuil GakTop 3BoMOLMHU. DOpMBI ecTeCcTBeHHOT0 0TOOpa.

[TprcrocobeHHOCTh OPraHU3MOB Kak pe3y/bTaT 3Bo/ronuu. [Ipumeps! pucriocobeHui y opraHu3MoB. ApoMop¢h03bl U UAM0-a Al TaliH.

Bup u BusioobpasoBanue. Kputepun Buja. OcHOBHBIe hopMbl BUA000pa30BaHus: reorpaduiyeckoe, 3K0JI0OTHUYeCKOoe.

MakposBosonus. PopMbl 3BOIOLWN: (GuieTHUeCKast, IUBepreHTHasl, KOHBepreHTHasi, rapasienbHas. HeobpaTuMoCTh SBOJIOINY.

[IpoucxoxzeHue oT HeclleLlMaIv3UpOBaHHbIX MpeKoB. [Iporpeccupytolias creruanusanys. AanTyUBHas pajyaLys.

JeMoHCTpanuu:

[Moptpertsr: K. JIunned, XK. b. JTamapk, Y. JapeuH, B. O. KoBaneBckuii, K. M. bap, 3. I'ekkens, ®. Mrosiep, A. H. CeBep1ioB.

Tabmuibl 1 cxembl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emiie», «3apOAbIli MO3BOHOUHBIX >XUBOTHBIX», «ADPXeOnTepuKC», «PopMbl
60pbOBI 3a cyliecTBOBaHUe», «EcTecTBeHHBIN 0TOOpP», «MHOroo6pasue COPTOB pacTeHUi», «MHOroobpasue mopo/| )KUBOTHBIX», «[1Omy/siLium»,
«MyTarroHHasi U3MEHUHMBOCTb», «ApomMopdo3bl», «Manoasantaiuu», «O0Ias aereHeparusi», «IBIDKyIIMe CHBI 3BOJIOIUN», «KapTa-cxema
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Mmapiipyra mytemiectBus Y.  [lapBuHa», «bopbba 3a  cymiectBoBaHMe», «IIpuCrioco0/eHHOCTh OpraHu3MoB», «I'eorpaduueckoe
BUZI000pa3oBaHue», «KOI0ruueckoe BU1000pa3oBaHUe».

Ob6opyzoBaHue: KOJIIEKLUSI HACeKOMBIX C Pa3/IMYHbIMKA TUIIAMH OKpacKu, Habop TUIO/OB M ceMsiH, KosneKuusi «[Ipumepsl 3aIUTHBIX
nIpUcrocobieHni y >KUBOTHBIX», MOjiesib «OCHOBHBIE HarlpaB/ieHUst IBOJTIOLIMN», 00bEMHast Mojiesib « CTpOeHre T0JIOBHOTO MO3Ta MO3BOHOUHBIX».

buoreorpaduyeckass kaprta mupa, KoJieKuus «®PopMbl COXPaHHOCTH MCKOMAeMbIX >XUBOTHBIX M pacTeHWW», MoOJesb alllIUKalys
«[TepekpécT XpoMOCOM», B/IayKHBIEe TIperapaThbl «Pa3BUTHe HACEKOMOTO0», «Pa3BUTHe JSTYIIKW», MUKporpernapar «/po3oduia» (HopMa, MyTaliu
(opMbI KPbUIbEB U OKPACKH Tera).

JlabopaTopHble 1 TpaKTHUecKre paboThi:

JlabopaTopHasi pabora Ne 1. «CpaBHeHHe BH/IOB 110 MOP(OIOTUYeCKOMY KPUTEPHIO».

JlabopaTopHast pabota Ne 2. «OmrcaHue MPUCITOCO0/IEHHOCTH OPraHU3Ma M e€é OTHOCHUTE/ILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHUe U pa3BUTHe )KU3HU Ha 3emiie.

[oHayuHble TIpe/ICTaBAeHHsI O 3apOXKJeHWH >KU3HU. HayuHble rurore3sl BO3HUKHOBEHHS >KM3HU Ha 3emsie: abuoreHe3 W TIAHCIIEPMUS.
Xumuueckasi 3Bo/oLYsl. AGMOreHHbIN CHHTe3 OpraHUuecKuX BellleCTB U3 HeopraHWUueckux. JKCIiepuMeHTabHOe MOATBepKeHre XUMUUeCKOoM
sBosmoLun. HauasmbHble 3Tambl Ouosorndeckoi sBomonyu. ['wroresa PHK-mupa. ®@opmupoBaHre MeMOpaHHBIX CTPYKTYP W BO3HHUKHOBEHHE
MPOTOKJIeTKU. [lepBble K/1eTKU U UX 3BO/MOLYs. POpMUPOBaHKe OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PasButre xu3Hu Ha 3emsie Mo spaM U mepuogaM. KaTtapxeil. Apxelckas W MpoTepo3oirckas 3pbl. [laseo3orckast 3pa ¥ eé mepuojsl:
KeMOPHMCKUH, OPIOBUKCKHUM, CUTYPUMCKUH, IeBOHCKWIM, KAMEHHOYTO/IbHBIH, TEPMCKHUH.

Mes3o301CKas 3pa ¥ eé repuojpl: TPUACOBBIM, FOPCKUN, MEJIOBOU.

KaitHo30licKast 3pa U eé repro/bl: MaieoreHOBbIN, HeOTeHOBBIM, AHTPOTIOT€HOBBIM.

XapakTepucTHKa KJMMara 1 reoornyeckux rnpoweccoB. OCHOBHbBIE 3Tarlbl 3BOJIIOLMU PaCTUTENBHOTO U )KUBOTHOTO MUpa. ApoMopdo3bl y
pacTeHWH U )KUBOTHBIX. [10osiB/IeHMe, pacLiBeT ¥ BBIMUPAHKE TPYIIIT )KUBbIX OPraHU3MOB.

CuncremMa opraHA4YecKoro Mypa Kak oTpakeHue 3BOMIoLMU. OCHOBHBIE CMCTeMaTUYeCKye TPYIbl OPraHru3MOB.

OBO/IIOLIUST  UesioBeKa. AHTPOIMOJOrUS KakK Hayka. Pa3BuUTHe TIpe[CTaBlIeHU O TMPOMCXOXIEHWU YesoBeKa. MeToabl W3y4eHHUs
aHTponoreHesa. CXoCTBa U pa3nuus yejoBeKa U )XMBOTHBIX. CUCTeMaTH4yeCcKoe MOJIOKeHHe YesloBeKa.

Oewkyiue cuibl (dhakTopsl) aHTporioreHe3a. HaciencTBeHHass U3MEHUMBOCTh M eCTeCTBeHHbIM oTOop. O6IecTBeHHbIM 00pa3 >KU3HH,
V3rOTOBJIEHUe OPYAUU TPYZQ, MbILLIJIEHHUE, Peub.

OcHOBHble CTaZUM M BeTBU SBOJIIOLMM 4Ye/ioBeKa: aBcTpanonuTekd, YenoBek ymenbid, YenoBek mnpsmoxofsimii, YenoBek
HeaHZlepTanbCKui, YenoBek pa3yMHbIii. HaxoKu MCKOTIaeMbIX OCTaTKOB, BpeMsi CYII[eCTBOBaHUs, 00/1aCTh pacripocTpaHeHusl, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HU, OPYAUS.

YenoBeueckue packl. OCHOBHBIe 0OO/BINIE pachl: €BPOMeOUiHas (eBpa3uiicKasi), Herpo-aBCTpasiouiHas (3KBaTOpHabHasi), MOHIOJIOUHAS
(a3uarcko-amepyKaHCKasi). YepTbl NpUCNOCOOIEHHOCTH TIpe/iCTaBUTesleld uelioBeUeCKUX pac K YCJIOBUSM CYIeCTBOBaHUsA. EJMHCTBO
yesioBevyeckux pac. Kputuka pacrsma.

LemMoHcTpauu:

[Toptpetsr: @. Penu, JI. I1actep, A. N. Onapun, C. Munnep, I'. FOpu, Y. [JapBuH.
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Tabmuibl 1 cxembl: «Bo3HuKHOBeHHe COJTHEUHOW CUCTEMbI», «Pa3BUTHe OpraHMUYecKoro Mupa», «PacTuTenbHas KieTKa», «KuUBOTHas
KJ/leTKa», «[IpokaproTrueckas KineTka», «CoBpemMeHHasl CUCTeMa OpraHruueckoro mupa», «CpaBHeHHe aHaTOMUUYeCKUX YepT CTPOeHUs YesloBeKa 1
yes10BeK00Opa3HbIX 00e3bsiH», «OCHOBHBbIE MeCTa TajeOHTOIOTUYECKUX HaXO/OK TPeJKOB COBPEMEHHOTO UesioBeKa», «/peBHeMIIne JIFOZH»,
«/IpeBHue moau», «IlepBble COBpeMeHHbIe TH0u», «HemoBeueckue pachi».

Ob6opyznoBanue: Mynsoku «IIpoucxoxieHre yemoBeka» (OFOCTBI aBCTpasONMTeKa, MMTeKAHTPOIa, HeaHAepTaiblja, KPOMaHbOHLIA), CJIETTKH
W u300paXkeHHs KAMEHHBIX OpY/IMi 1epBOOBITHOTO uesioBeka (KaMHU-YoOITephl, pyouia, ckpebsa), reoxpoHosoruyeckast Tabmiia, KOIeKIus
«@POpMBbI COXPAaHHOCTH UCKOTIaeMbIX )KUBOTHBIX U PaCTEHUW».

JlabopaTopHble U MpaKTH4ecKre paboThi:

[Tpaktuueckast pabora Ne 1. «/3yueHue UCKOMaeMbIX OCTaTKOB PaCTeHUM 1 )KUBOTHBIX B KOJITIEKLIASX».

OKCKYpCHUS «DBOJIOLMSI OPraHUYeCKOro MrUpa Ha 3emsie» (B eCTeCTBeHHO-HayUYHbIM WK KpaeBeueCKu My3ei).

Tewma 3. OpraHu3msl ¥ OKpysKarolliasi cpe/ia.

OKOJIOTUS KaK HayKa. 3ajjaud M pasfefibl 3KOJ0rhd. MeToAbl SKOJIOTMYeCKUX WCC/IeJ0BaHUK. OKOJOTHUUeCKOe MHPOBO33peHHe
COBPEMEHHOI'0 yesioBeKa.

Cpe/bl 00MTaHUST OPraHU3MOB: BOZIHAsl, HA3eMHO-BO3/TyIITHAsI, TIOYBEHHAsl, BHYTPUOPTraHU3MeHHasl.

Okosornyeckue (akropel. Kaccudukaims skonoruueckux (akTopoB: abuoTuueckue, OWOTHYeCKWe U aHTpOIOreHHble. [leiicTBhe
9K0JIOTUYECKUX (PAKTOPOB HAa OPraHU3MBI.

AbuoTtnueckre (QakTOphI: CBET, TeMIepaTypa, BlAaKHOCTb. Porornepuoausm. IIpucnocobieHrsi opraHU3MOB K JeCTBUIO0 abMOTHYeCKUX
dakTopoB. brosioruueckrie puTMBI.

buotuueckue ¢akTopbl. Buabl OMOTHUECKHWX B3auMOJEMCTBUN: KOHKYPEHLUs, XHUIIHWYeCTBO, CUMOMO3 U ero ¢opmbl. IlapasuTtusm,
Koorepalysi, MyTya/lu3M, KOMMeHcCanu3M (KBapTHPAHCTBO, Hax/1eOHWYeCTBO). AMeHcanu3M, HeWTpaiyu3M. 3HaueHWe OMOTHUYEeCKUX
B3aMMO/IeHICTBUM /IJis1 CYIIleCTBOBAHHSI OPraHU3MOB B ITPUPOJHBIX COO0IIeCTBAX.

OKOJIOTUYeCKUe XapakTepuCTUKU Iony/aauu. OCHOBHbIe MOKa3aTeau IOMYJ/IALUN: YAC/IeHHOCTb, IIJIOTHOCTb, POXKAAaeMOCThb, CMEPTHOCTb,
MPUPOCT, MUTpaLys. JJruHaMKUKa YMC/IeHHOCTH TIOMYJ/ISILMN U €8 peryJIsiusl.

JeMoHCTpanuu:

IToptpetsl: A. I'ym606aT, K. ®. Pynbe, 3. ['eKKeb.

Tabmuubl U cxembl: Kapta «[IpupogHble 30HBI 3eman», «Cpeabl 00WUTaHMS OpraHu3MoB», «®doTonepuoan3m», «llomymsiym»,
«3aKOHOMEPHOCTH POCTa YMCJIEHHOCTU MONY/ISILUU UHPY30pUU-TyPenbKn», «[1uieBble Lenm».

JlabopaTopHbIe U TIpaKTUYeCKre paboThI:

JlabopaTopHasi pabora Ne 3. «Mopdonoruueckue 0cCOOeHHOCTH pacTeHU U3 pa3HbIX MeCT 0OUTaHUS».

JlabopaTopHast pabota Ne 4. «BnusiHie cBeTa Ha pOCT M Pa3BUTHE UYEPEHKOB KOJIeyCca».

IMpaktuueckast pabora Ne 2. «[To/jCUET MIOTHOCTH TIOMY/ISILIMIA Pa3HBIX BUZIOB PaCTeHUM».

Tema 4. CoobI11iecTBa U 9K0JIOTUUECKHE CUCTEMBI.

Coo011jecTBo opraHu3MoB — 6uoreHo3. CTPYKTyphl OMoLieHO03a: BU/I0Bast, TPOCTPaHCTBeHHasi, Tpodryeckas (TuieBas). BUgbI-IOMUHAHTEI.
Casi3u B OMOI[eHO3e.
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OKojornyeckrie cucteMbl (9KocucTeMbl). [ToHsiTme 00 3Kocucteme u OuoreorjeHose. PYHKIMOHAIbHbIE KOMITIOHEHTBI SKOCHCTEMBI:
NIPO/YLIEHThI, KOHCYMEHTbI, pe/lyLieHTbl. KpyroBopoT BelljecTB 1 MOTOK SHEpPryuu B skocucTeMe. Tpoduueckue (MULLeBble) YPOBHU 3KOCUCTEMBI.
[MTuieBble e 1 cetd. OCHOBHBIE TIOKa3aTeMM SKOCHCTEMbI: OMomacca, TMPOAYKLHs. OKOJOrMYecKre MAPaMU/bL MPOAYKIMH, UYMCIeHHOCTH,
6riomacchl. CBOMCTBA 5KOCHCTEM: YCTOMUMBOCTb, CaMOpery/isiLys, passurre. CyKiieccusl.

[TpuposHBIe 3KOCUCTEMBL. DKOCHUCTEMBI 03Ep M peK. JKOCHCTeMa XBOWHOTO WJTH [IIMPOKOJIMCTBEHHOTO Jieca.

AHTpororeHHble 3KOCUCTeMbI. ATrpO3KOCHCTeMbl. YpOoskocucTeMbl. brosornueckoe M XO03sICTBEHHOe 3HaueHHe arpo3KOCUCTEM U
ypO03KOCHCTEM.

buopasHoobpasue Kak ¢dakTop ycToitunBocTH 3K0cucTeM. CoxpaHeHre O61010ruueckoro pasHoobpasusi Ha 3emiie.

Yuenve B. 1. BepHazsckoro o 6uocdepe. I'panulibl, coctaB U cTpyKTypa buocdepsl. 2Kusoe BelrlecTBo U ero GyHkImMU. OcobeHHOCTH
o6uocdeps! Kak r7100aMbHOM 3KOCHCTeMBI. [JuHAMUUeCcKoe paBHOBecHe U obpaTHasi CBsi3b B 6uocdepe.

KpyroBopoTs! BelllecTB 1 6rioreoxrMHuuecKye [UK/IbI 371eMeHTOB (yr/iepo/ia, a3ota). 30HanbHOCTh 61ocdepbl. OCHOBHbIE GOMBI CYIIIN.

YenoBeuecTBo B Orocdepe 3eman. AHTporioreHHbIe u3MeHeHUs B brocdepe. ['1ob6anbpHbIe 9KO0THYecKre MpobIeMsl.

CocyijectBoBaHMe TpUPOAbI U uyesoBeyecTBa. CoxpaHeHHWe Onopa3sHoOOpasusi Kak OCHOBa ycToiumBocTH Ouocdepsl. OcHoBa
paL[MOHA/TBHOTO YIIPaBJIeHNsI TIPUPOJHBIMI PeCypPCaMU U UX MCTI0/b30BaHue. [JoCTKeHst OMO/IOry M OXpaHa MPUPO/BbI.

LemMoHcTpanuu:

[Toptpetsr: A. [Ixx. Tencin, B. H. Cykaués, B. V. BepHaackuid.

Tabsuipl U cxeMbl: «ITuIeBbIe 1jenu», «BUOIIEH03: COCTaB U CTPYKTypa», «IIpupozHbie coobiecTBa», «L]enmu muTaHus», «KOJI0ruuecKast
nupamuzia», «buocdepa u uenoBek», «IKOCHCTeMa LIMPOKOJMCTBEHHOIO Jieca», «JKOCHCTeMa XBOWHOro jeca», «buoljeHo3 Bozoémar,
«ArporieHos», «[IpuMepHbIe aHTPOIOTreHHBIE BO3JeMCTBUS Ha MPUPOAY», «BakHelille UCTOUHMKM 3arpsi3HEeHHs BO3/yXa U IPYHTOBBIX BOJ»,
«[ToyBa — BakHeMIIass cocTaBrstoias Ouocdeprr», «PDakToOpbl Aerpajaliv MouB», «IlapHUKOBBIN 3ddekT», «PakTOpbl PaAMOAKTHBHOTO
3arpsisHeHus1 Omocdepwl», «OOIiass cTpykTypa Ouocdepsi», «PacrpoctpaHeHre >Ku3HM B Ouochepe», «O30HOBBI 3KpaH Ouochepbi»,
«KpyroBoport yriepoja B 6uochepe», «kKpyropopor a3orta B IpUpo/ie.

Ob6opyzoBaHue: Mojie/Tb-anTuIMKamsa «TUnuHble OWOLIeHO3bI», Tepbapuii «PacTuUTesbHBIE COOOIIECTBa», KOJUIEKUUH «BHUOLIEHO3»,
«BpeauTteny Ba)KHEHIIMX CeMbCKOXO3SWCTBEHHBIX KY/IbTYp», Tepbapyuu W KOJIJIEKLMH pacTeHWH W JKUBOTHBIX, TPUHAJJIeXaIie K pasHbIM
5K0JIOrMYeCcKUM IpymmaM ogHoro Buza, KpachHas kaura Poccuiickoit ®@efjepaiiyiy, n300paxkeHus1 0XpaHsieMbIX BU/IOB PAaCTeHUM 1 )KUBOTHBIX.

Tabsuija 3
I[TpoBepsieMble TPeOOBaHMS K pe3y/ibTaTaM OCBOEHHUsI OCHOBHOM 0Opa3oBaTe/lbHOM nporpamMmebl 11 Kmacca
Kop [TpoBepsieMble TipeIMeTHBIE Pe3y/IbTaThl OCBOEHHUSI OCHOBHOW 00pa3oBaTe/bHOM ITPOrpaMMbl CpeiHero o01ero 06pa3oBaHus
IIpOBEPsIeEMOr0
pesy/bTara
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CchopMHPOBaHHOCTH 3HAHWH O MeCTe W POJIM OMOJIOTHMM B CHCTeMe HAayuyHOrO 3HaHHUSl eCTeCTBEHHBIX HayK, B (POPMHDOBAHUU
COBpEMeHHOM ecTeCTBeHHO-HayuHOW KapTHHBI MHUPa U HAyUHOTO MMPOBO33DeHUs]; O BK/Ia/le POCCUMCKUX U 3apy0e)KHBIX YUEHBIX-
6ro0s10r0OB B pa3BuTHe OMosioruy; HyHKI[MOHA/TBHOM IPaMOTHOCTH UesiOBeKa /IJIs pellieHus )KU3HeHHBIX 3a/jau

YMeHue pacKpbiBaTh COflep)KaHWe OMONOrHYecKUX TePMUHOB U TIOHSTHI: BUJ|, MOMYJsALMS, reHO(MOH ], SBOIOLIMS, [BIDKYILIVE
cusibl  (paKTOpBI) SBOJIIOLUM, TPUCIIOCOOIEHHOCTh OPraHM3MOB, BHZO0Opa3oBaHHe, 3KOJOTHYecKHe (aKTOpPbl, IKOCHUCTEMA,
MPOAYLIEHThI, KOHCYMEHTbI, peJlyLIeHTbI, LIeTTH MUTaH!s], IKOJIoruuecKasi mipaMmu/ia, broreorieHos, bruocdepa

YMeHue u3narath 6MonorHyeckre Teopuu (3BOMOLMOHHAs Teopusi Y. [lapBrHA, CUHTeTHUeCKasi TeOpUsi 3BOJIOLMM), 3aKOHBI U
3aKOHOMepHOCTH (3apogpimeBoro cxogcrtBa K.M. bspa, uepefoBaHvs TaBHbIX HampaB/ieHWW W myTen 3sBomonuu A.H.
CeBep110Ba, yueHusi o 6rocepe B./. BepHazckoro), onpesiensTb TPaHULIbI UX IPUMEHUMOCTH K >KUBBIM CUCTeMaM

YMeHue B/IaZieTb METO/IaMH HayYHOTO TO3HAHUsS B Ouosioruu (Hab/ro/ieHre M OMUCaHUe >KUBBIX CUCTEM, TIPOIIECCOB U SIBJIEHUH;
opraHu3ailusi ¥ TIpoBejleHHe OHOJIOTHUeCKOro SKCIIePUMEHTa, BbIJBU)KEHUe THUIIOTe3bl; BbISBJIEHHe 3aBUCUMOCTH MeXAY
HCC/IelyeMbIMU BeTMUMHAMU, 00BSICHEHHE TIOTYUYeHHBIX Pe3y/bTaTOB, UCTIO/b30BAHHBIX HAYUHBIX TOHSTHH, TEOPUN U 3aKOHOB;
yMeHUe Jief1aTh BbIBO/Ibl HA OCHOBAHUU TOJIyUeHHBIX Pe3y/IbTaTOB)

YMeHue BbIJIeNIATh CYLeCTBeHHbIe TIPU3HAKU CTPOeHUs Ouosioruueckux OOBeKTOB: BH/IOB, TMOMYJ/SLUN, TPOAYLIEHTOB,
KOHCYMEHTOB, pe/yLIeHTOB, OHOreorieH030B M 3KOCHCTeM; OCOOEHHOCTHM TIPOLIeCCOB HAC/Ie[CTBEHHOM W3MeHUHMBOCTH,
eCTeCTBEHHOTO O0TOOpa, BH000pa30BaHUs, TIPUCTIOCOOJIEHHOCTH OpPraHU3MOB, [eHCTBUS HSKOJIOTHUeCKHUX (DaKTOpOB Ha
OpraHU3MBbI, TIEPEeHOCa BEIeCTB U MOTOKA SHEPTHH B SKOCHCTeMaX, aHTPOTIOTeHHBIX U3MEeHEHHUI B SKOCHCTeMaX CBOeH MeCTHOCTH,
KpPYrOBOpPOTa BellleCcTB U OMOreoXMMUUYeCKUX IIUK/IOB B Guocdepe

YMeHUe NMPUMEHATh MOTyueHHbIe 3HaHUS /17151 00BsICHEHUsT OMO/IOTMUeCKUX TIPOLIECCOB U SIBJIEHWM, /11 IPUHATHS TTPAKTHUECKUX
pellieHW B TIOBCEJHEBHOW >KM3HU B Liessx obecrieueHHst 6e30MacHOCTH CBOero 370POBbSI M 3/I0POBbsi OKPY’KarOIIUX JIHO/eH,
COOJTIO/IeHNsT HOPM TPaMOTHOTO TIOBEe/IEHUSI B OKPY)KAroIlel MPUPOJHON cpejie; TTOHWMMaHHe HeoOXOAWMOCTH HCIO/Ih30BaHUS
TOCTV>KeHUM COBpeMeHHOM 610JI0THM IS PallMOHATbHOTO TIPUPO/IOTIOb30BaHUs

YMeHue pelliaTh 3jieMeHTapHble OMOOTUYecKe 3alauk, COCTAB/ISAThH CXeMbl TlepeHoca Bell[eCTB U SHepruy B SKocucTemax (1iernu
MUTAHS)

YMeHre BBITO/HATH 71ab0paToOpHbIe W TIpaKTHUeckue paboThl, COO/M0AATh MpaBWia Mpu paboTe ¢ yueOHBIM U J1aBOPATOPHBIM
obopyoBaHHEM

YMeHWe KpPUTHYECKH OLeHWBaTb W WMHTEPIPeTUPOBaTb WHQPOPMAIMI0 OMOIOTHUECKOTO CO/IepKaHHUs, BKJIFOYAIOIIYIO
rceB/lOHaYUHble 3HAHWS W3 Pa3/IMyYHbIX MCTOUHUMKOB (CMMU, HaydHO-TIOMysisipHble MaTepuasbl); pacCMaTpuBaTh TJioOa/ibHbIE
9K0JI0THYecKue 1pobsieMbl COBPeMEHHOCTH, (hOPMHUPOBATh 10 OTHOIIEHHIO K HUM COOCTBEHHYIO TTO3ULII0

10

YMeHue CO31aBdTh CcOOCTBEHHBIE TTUCHMEHHbBIE U YCTHBGIE COO6LL[€HI/IH, 060611.(&19[ 6I/IOJIOFI/IquKy1-O I/IH(bOpMaLII/II-O K3 HECKOJIbBKHUX
HCTOUYHHUKOB, 'PAMOTHO HMCITI0/Ib30BdATH MOHATUHHBINA aliriapar ouoorun
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Tabnuma 4

[TpoBepsieMbie 3/1eMeHTHI cofiepkanus (11 Kmacc)

Koz

|| ITpoBepsieMblli 3/1eMEHT COJepyKaHUsl |

1

||l 2BomormonHas Gromorus |

1.1

3BOJII-OL[I/IOHHaH TeOopHUsda 1 eé MecTo B OHMO/IOTHH.

CBupieTennbCTBa 3BOJIONMHA. [lasleOHTONMOTHUECKHe: TI0C/Ie/I0BAaTe/IbHOCTD TIOSIBJIEHUS] BH/IOB B T1a/IeOHTOJIOTMYECKOU JIeTOTIHICH,
nepexoiHble (opMbl. Buoreorpadguueckue: cxojCTBO W pa3iuuve ¢ayH U (HOp MaTepUKOB UM OCTPOBOB. DMOpPHOJIOTHYECKHe:
CXO/ICTBA Y Pa3/Nuusi SMOPHMOHOB pa3HbIX BHOB MO3BOHOYHBIX. CpaBHUTE/IbHO-aHAaTOMHUECKHe: TOMOJIOTHYHBIE, aHAJIOTUYHbIe,
pyAVMeHTapHble OpraHbl, aTaBU3Mbl. MoJeKy/lIsIpHO-OMOXUMHUUECKHe: CXO/CTBO MeXaHM3MOB HAacC/ie[ICTBEHHOCTH M OCHOBHBIX
MeTabo/TMUecKnX MyTel y BCeX OPraHu3MOB

1.2

OBosmtornonHas Teopusi Y. JapeuHa. [1peAnocbuikKi BOSHUKHOBEHUS JapBUHU3Ma. BUKYIIMe CUJIbI BOJTIOLIUK BUAOB 110 JlapBUHY
(1306BITOYHOE pa3MHOXKEHWEe TIPM OrPaHMUeHHOCTH PeCcypCoB, HeompefenéHHas W3MEHUMBOCTb, OOpb0a 3a CyIecTBOBaHHeE,
eCTeCcTBeHHbIN 0TOOP)

1.3

CuHretryeckass Teopust 3BomoruM (CTD) ¥ OCHOBHBIE €€ TIOOXKeHHUsI. MUKposBosmoLus. [Tonmynssius Kak eAWHWIIA BUJA U
9BOJTFOIUU

1.4

Oewkyiue cuabl (pakTopbl) SBOMIIOLMK BUAOB B TIpUpoJe. MyTal[MOHHBIA TIpoljecC M KOMOWHATUBHAas W3MeHUMBOCTbD.
[MomynsiiuoHHbBIe BOJHBI U fpelid reHOB. M3omsiusa u murpaius. EcTecTBeHHBIH OTOOD - HAIpaB/SIONIMKA (DaKTOP 3BOJIOLUM.
®dopmbI ecTeCcTBeHHOT0 0TOOPA.

[pucriocobeHHOCTh OPraHM3MOB KakK pe3y/ibTaT 3BooLMU. [Ipumepsl mpucriocobneHuit y opraHu3moB. Apomopdo3sl u
uavoazanTtaivd. Bup u  BugoobpasoBaHue. Kputepun Bujga. OcHoBHble (opMbl  BHA000pa3oBaHUs: reorpaduueckoe,

3KOJIornyeckoe

1.5

”MaKpOBBO]'[}OLII/IH. cDOpM]:I 3BOJIFOLIMA: q)HﬂeTI/I‘-IECKaH, AWBEPreHTHAasA, KOHBePreHTHas, rapa/ijie/ibHasd. HEO6PaTI/IMOCTB 3BOJ/IFOLIMHA |

”BO?»HPIKHOBEHPIE W pa3BUTHE XXM3HU Hd 3emie |

2.1

[loHayuHble TIpe/CTAaBIEHHSI O 3apOXKJEHWH >KW3HU. HayuHble T'MIIOTe3bl BO3HHMKHOBEHWS >XM3HM Ha 3emsie: abuoreHes u
naHcrepmus. XyMuU4YecKash 3BOJIIOLMA. OKCIlepUMeHTalbHOe IOJTBep)KJeHHe XMMUYeCKOM 5Bo/MoLMU. HauanbHble 5Tambl
6uonornyeckoit sBomonyu. ['mroresa PHK-mupa. [lepBeie kKneTku u ux 3Bosonys. PopMUpoBaHWe OCHOBHBIX TPYIII >KUBBIX
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||OpFaHI/13MOB

2.2

Pa3BuTue xu3HU Ha 3emie TI0 3paM U nepuogaM. Karapxeii. Apxeiickasi U IpoTepo30iicKas 3pbl. [laneo3oiickas spa U eé nepruo/bl:
KeMOPHICKWH, Op/IOBUKCKWM, CHIyPUNCKWH, AE€BOHCKWM, KaMeHHOYTOJIbHBIM, MepMCKuil. Me3030iicKasi 5pa W e€ Tepuofbl:
TPUACOBBIM, IOPCKUM, MenoBoWl. KaliHOo30lcKasi %pa U e& T[epuojbl: TlaleoreHOBbIM, HeOTreHOBbIM, AaHTPOIOTeHOBBIN.
XapakTepyucTHKa K/iuMaTra U TeojIorTMUecKrx TmporieccoB. OCHOBHbIE 3Tambl 3BOJIIOLMM PACTUTENBHOIO U >KUBOTHOTO MHpA.
ApoMop03bl y pacTeHU! 1 )KUBOTHBIX. [1osiB/ieHre, paciBeT U BbIMHMPAaHUe IPYII )KMBbIX OPraHU3MOB

2.3

”CI/ICTEMa OpraHU4eCcKOoro Mmpd Kdk OTpa>KeHHe 3BOJIIOLIUH. OcHOBHBIE CCTEMaTHUUecKHe r'pyIribl OpraHU3MOB

2.4

OBoIOLMS yesioBeKa. AHTPOMO/OTUS KaK HaykKa. Pa3BuTHe MpefcTaB/ieHU O TPOUCXOXKAEHUU uesoBeka. MeTo/bl M3yueHus
a"tporioreHe3a. CXOzCTBa W pa3nuuus 4YeroBeKa U >KUBOTHbIX. CHCTeMaTHUecKoe TIOJIOXKeHHe uesioBeKa. [IBMKYIIMe CHIIbI
(daktopsr) anTponiorenesa. HacneicTBeHHast U3MEHUMBOCTh M €CTeCTBEHHBIN 0TOOp. O0I1[eCTBeHHBINM 00pa3 KU3HH, U3TOTOB/IEHHE
OpyJuii TPyZa, MbIIlJIeHNe, peub

2.5

OcHOBHbIe CTaguM U BeTBU 3BOJIIOLMM YesiOBeKa: aBcTpajonuTeky, YenoBek ymenbid, UenoBek MNpsaMoxopsiui, Yenosek
HeaHJiepTanbCcKui, YemoBek pa3yMHbli. HaxoAkKW MCKOTIaeMbIX OCTAaHKOB, BpeMs CYILeCTBOBAHHS, 00JIaCTb paclpOCTpaHEeHWs,
00BEM roJIOBHOTO MO3ra, 006pas »KU3HU, OpYHs

2.6

YenoBeueckue pacbl. OCHOBHble O0OJbIIIME paChl: eBpOIeOWHas (eBpa3uiicKasi), HEerpo-aBCTpa/iOWHas (SKBaTOpHa/bHas),
MOHTOJ/IOM/IHast (a3MaTCKO-aMeprKaHCKasi). UepThl MPHCIIOCOO/IEHHOCTH TIpe/ICTaBUTe/Ie UelloBeUeCKHUX pac K  YCIOBUSIM
cywectsoBaHus. ENUHCTBO yesioBeyeckux pac. Kputrka pacusma

OpraHusMsbl ¥ OKpyKarolljast cpefia |

3.1

OKOJIOTUs KakK HayKd. 33,&&1‘{1/1 H pa3fesibl 3KOJIOTHUH. MeTO,E[BI 3KOJIOTUYECKUX I/ICC]'[e,E[OBaHI/II‘/JI. OKoJIoruueckKoe MHPOBO33pEHUE.
CPE,E[LI obutaHus OpPraHM3MOB: BOJiHaA, Ha3€MHO-BO3JyIlIHasA, IIOUBEHHAA, BHYTPHOPraHW3MeHHds

3.2

Oxkosnornueckre dakTopsl. Knaccudukarus skonornuecknx (HakTopoB: abuoTuueckrie, O0MOTHYECKHe U aHTPOTIOTeHHbIe. [lelicTBHe
5K0JIOTMYeCKUX (DAKTOPOB Ha OPraHU3Mbl

3.3

AbGuoTnueckue GakTOpbl: CBET, TeMIlepaTypa, BAaXHOCTb. PDotomepuogusm. IlpucnocobneHusi OpPraHU3MOB K [I€HCTBUIO
abuoTtnueckux ¢akTopoB. bruosornueckye puTMbl

3.4

buotnueckuie ¢akTopbl. Buabl OHMOTHYECKUX B3aUMOJENCTBUM: KOHKYDEHLMs, XWIHUUeCTBO, T[apa3uTH3M, MYTYyaJl3M,
KOMMeHcanmm3M (Hax/ieOHUUeCcTBO, KBapTUPAHTCTBO), aMeHCalInu3M, HeHWTpanu3M. 3HaueHHe OMOTHUeCKWUX B3aUMOZEUCTBUH [ist
CYILIeCTBOBaHUSI OPTaHK3MOB B IPUPO/IHBIX COOOIIeCTBAX

3.5

OKOJIOTUUeCcKue XdPAKTE€PUCTHUKU TIOMYJ/IALINH. OcCHOBHBIE TI0OKa3aTe/In nomnyJiaunu: 4YHUC/I€HHOCTb, IIZIOTHOCTL, POXXOaeMOCTb,
CMEePTHOCTB, IMMPHUPOCT, MUT'PalH. ,Z[I/IHaMI/IKa UKWC/IEHHOCTH MOMyJidliun 1 eé peryadanusa

4.

||COO6I.LI€CTB& M 3KOJIOrN4YeCKHne CUCTeMBI
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4.1

Coo0bi1iecTBo opraHu3MoB - OuorieHo3. CTPyKTyphl OHolleHO3a: BH/[OBasi, TPOCTPaHCTBeHHas, Tpoduueckas (ruiieBasi). Busbi-
noMuHaHThI. CBsi3u B OHoLieHO3e

4.2

OKosiornyeckue CUCTeMBI (3KocucTeMbl). [ToHSTHE 00 3KOCucTeMe U OuoreolieHo3e. DyHKITMOHA/TbHBIE KOMIIOHEHTHI 9KOCHCTEMBI:
MPOAYLIEHThI, KOHCYMEeHThI, pe/lyLieHTbl. KpyroBOpOT BellleCcTB U MOTOK 3Hepruu B 3KocucTeMe. Tpodudeckue (TuileBbie) YPOBHU
3KocucTeMbl. [IuieBbie mernu u cetd. OCHOBHBIE MOKAa3aTeld SKOCUCTeMbL: OMOMacca, MPOAYKIHs. DKOJIOTHUYeCKUe MUPaMU/IbI:
TIPOAYKLIMH, YMCJIEHHOCTH, briomMacchl. CBOMCTBA 9KOCHUCTEM: YCTOMUMBOCTD, CAMOpEeTyJIsiLus, pa3BuTHe. CyKiieccus

4.3

HPI/IPO,ELHBIG 9KOCHUCTEMBI. DKOCUCTEMBI O3ép U pEK. OKoCHCTeMa XBOWHOI'O WU IIHWPOKOJIMCTBEHHOI'O JieCd.

AHTpOIOreHHbIe IKOCHCTEMbBI. ATPOIKOCHUCTEMBI. Y PO03KOCHCTEMBI. BHOIOrHUeCcKoe U X03HCTBEHHOE 3HaUeHKe arpo3KOCUCTEM U
ypbo3kocucteM. briopa3Hoobpasue Kak GakTop yCTOHUMBOCTH 3KocrcTeM. CoxpaHeHue OHOIOTMYeCKOro pa3HooOpasus Ha 3emie

4.4

Yuenne B.M. BepHagckoro o Ouocdepe. I'panuifpl, coctaB u CTpyKTypa Ouocdepnl. JKviBoe BemecTBO W ero (GpyHKIMH.
OcobenHocty 6uocdeps! Kak r/106ambHOM sKocucTeMbl. [luHaMU4YecKoe paBHOBecre U obpaTHasi cBsisb B 61ocdepe. KpyroBopoTsl
Bell|eCTB 1 OHOreoxyMHUecKue IUK/Ibl 371eMeHTOB (YI/epozia, a3oTa). 30HanbHOCTh 6ruocdepbl. OCHOBHbBIE GHOMBI CYIIN

4.5

YenoBeuecTBO B 6rocdepe 3emsid. AHTpOIoreHHbIe H3MeHeHUs B 6rocdepe.
['nobanbHbIe 3KO0THUeCKHe MPOOIeMbl.

OcHOBa palioHaILHOTO YTIPABJIEHHS IPUPOJHBIMU PeCypCaMy M UX MCTI0/Ib30BaHue. JloCTKeHus: OMOIOTHUM ¥ OXPaHa IPUPOJbI

22




[INMTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TTPOT'PAMMEI T10 BUOJIOTMM HA BA3OBOM YPOBHE CPEJHEI'O OBIIOEI'O
OBPA30OBAHUA

Cornmacio ®I'OC COO, ycraHaBMMBaKOTCA TpeOOBaHUS K pe3y/ibTaTaM OCBOEHHS OOYYarolMMUCS TIPOTPaMM CpefHero o0Irero

o0pa3oBaHUs: IMUHOCTHBIM, MeTarpeZMeTHBIM U IpeIMeTHbIM.

JINUHOCTHBIE PE3YJIBTATHI

B cTpyKType MMUHOCTHBIX pe3y/bTaTOB OCBOEHUS TIpeaMeTa «Bbuosiorvsi» BbleNieHbl CIeyIOIIe COCTaB/ISION[He: 0CO3HaHKe 00yUarolUuMHUCs
POCCUMCKOM TPakZAHCKOM WAEHTUUYHOCTHM — FOTOBHOCTU K CaMOPAa3BUTHIO, CaMOCTOSTEIbBHOCTA UM CaMOOIIpe/ie/IeH!I0, Haluurhe MOTHMBALIMM K
o0yueHHMIO OMO/IOTHY, 1ie/ieHarpaBJieHHOe pa3BUTHEe BHYTPEHHUX YOeXJeHWM JIMYHOCTU Ha OCHOBe K/IFOUeBBIX LIEHHOCTeM U HMCTOPUUeCKUX
TPaAULIUN Pa3BUTHsI OMOIOTMYECKOTr0 3HaHUsI, FTOTOBHOCTb U CITIOCOOHOCTH 00yUaroIIMXCsi pyKOBO/ICTBOBATLCS B CBOEH /eI Te/TbHOCTU LeHHOCTHO-
CMBICJIOBBIMH YCTaHOBKAaMH, TPUCYIIIMMH CUCTeMe OHOJ/IOTHYeCcKOr0 0Opa3oBaHMs, Ha/lWUhe KOJIOTHUECKOrO TPABOCO3HAHUs, CIOCOOHOCTH
CTaBUTH LIeJIU U CTPOUTD )KU3HEHHbIE TI/1aHbI.

JIMUHOCTHBIE Pe3y/bTaThbl OCBOEHUS TipeaMeTa «BHOMOTHsI» MOCTUTAIOTCS B €JUHCTBe Y4ueOHOW M BOCIIMTATe/ILHOW [IeSTeTbHOCTH B
COOTBETCTBUM C TPAJULIMOHHBIMA POCCHUHCKUMHU COLIMOKY/IbTYPHBIMH, UCTOPUUECKHMHU M JyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, MPUHSITBIMA B
o0IiecTBe TIpaBU/IaMA W HOPMaMH TIOBe/IEHUS] M CIOCOOCTBYIOT MpOIleCCaM CAaMOTIO3HAHUS, CAMOBOCITUTAHUS M CAMOPA3BUTHS, PA3BUTHUS
BHYTPEHHel MO3ULIMKA JTMUHOCTH, MaTPUOTHU3Ma, YBa)XKEHHsI K 3aKOHY U TPaBOIOPSJKY, UeloBeKYy TpyJa U CTaplleMy MOKOJEHWI0, B3aUMHOTO
yBaKeHHsI, 6epe)KHOTO OTHOIIIEHUS K KYJbTYPHOMY HaC/Ie[UI0 U TPAJUIIMSIM MHOTOHAIIMOHAIBHOTO Haposa Poccuiickoit ®eepaliuu, pyupoie u
OKpYy>Karolllel cpefe.

JIMUHOCTHBIE pe3y/bTaThl OCBOEHUS] yueOHOro TipeaMera «BHOJIOTHSI» [O/DKHBI OTpPa)kaTh TOTOBHOCTh M CIIOCOOHOCTH OOYUarOIMXCs
DYKOBOZICTBOBaTbCsI C(OPMUPOBAHHOW BHYTPEHHEM MO3ULIMeM JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpHWeHTaldd, TMO3UTHUBHBIX BHYTPEHHUX
yOeXX1eHHI, COOTBETCTBYIOIIUX TPAZMIIMOHHBIM IIeHHOCTSIM POCCHUICKOTO 00I[eCTBa, pacliupeHre XXU3HEHHOTO OIbITA U OTbITa eATeTbHOCTU B
TripoLiecce peann3aljii OCHOBHBIX HallpaB/ieHW BOCTIUTATe/IbHOU [1esiTeIbHOCTH, B TOM UMCJIe B YaCTHU:

1) rpak/IaHCKOT0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTD TPAYKIAAHCKO MO3UIMKM 00yUaroIierocsi Kak akTUBHOT'O M OTBETCTBEHHOT'O UieHa POCCUIMCKOT0 0011[eCTBa;

0CO3HaHME CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTeH, YBa)KeHHe 3aKOHA U TTPABOTIOPS/IKa;

TOTOBHOCTb K COBMECTHOUW TBOPUECKOH JiesITe/TbHOCTU TIPU CO3/lJaHUM YueOHBIX MPOEKTOB, pellleHUH yueOHbIX U T03HaBaTe/lbHBIX 3a7iay,
BBIIMTOTHEHUH OMOJIOTMUECKUX KCTIEPUMEHTOB;

CIIOCOOHOCTH OTpe/iesisiTh COOCTBEHHYHO TMO3ULIMIO TI0 OTHOLIEHUIO K SIBJIEHUSIM COBDEMEHHOM YKU3HU U OOBSICHATD eé;

yMeHHEe YUWThIBATb B CBOMX JeWCTBUSX HEOOXOAUMOCTb KOHCTPYKTHBHOTO B3aMMOJEHCTBUS JIIOJEH C pPa3HBIMH YOeXIeHUSIMHU,
KY/bTYPHBIMU L[IeHHOCTSIMU U COLIMa/IbHBIM MOJI0KEHUEM;

TOTOBHOCTb K COTPY/HUUECTBY B IIPOI[eCCe COBMECTHOTO BBITIOJTHEHUs Y4yeOHBIX, TI03HABaTe/JIbHBIX U WCC/AeOBATeIbCKUX 3ajad,
YBa)KUTE/IbHOT'O OTHOLLIEHUSI K MHEHUIO OTNIIOHEHTOB NP 00CY>KeHUH CTIOPHBIX BOITPOCOB OMOIOrMUeCcKOro COiep KaHusl;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU [1eATe/TbHOCTH;

2) maTpUOTUUECKOTr0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh POCCUUCKON TPaXKAAHCKOW WIEHTUYHOCTH, TAaTPUOTU3Ma, yBa)KeHHsI K CBOeMYy HapoAy, UyBCTBa OTBETCTBEHHOCTH
niepe/; PoiviHOM, rOpA0CTH 3a CBOW Kpal, CBOIO PoJjuHy, CBOM S3BIK U KY/IbTYPY, NPOIILJIOE U HACTOsIIee MHOTOHAal[MOHAILHOT0 Hapoja Poccuu;
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L[EHHOCTHOEe OTHOIIIeHWe K TIPUPOJHOMY Hac/leAui0 W TaMsATHUKAM TPUPO/bI, AOCTIKeHUssM Poccuu B Hayke, MCKYCCTBe, CIIOpTe,
TEXHOJIOTUSIX, TPY/E;

CTIIOCOOHOCTH OI[eHUBATh BKJ/IAJ] POCCUHCKUX YUEHBIX B CTAHOBJIEHHE U Pa3BUTHE OWOJIOTHH, TIOHUMaHWS 3HaueHUsI OMOJIOTUHU B TTO3HAHUU
3aKOHOB TIPUPO/IbI, B KU3HHU UeJIOBeKa M COBpeMeHHOTro 00I1ecTBa;

uzieliHasi y0e)XIéHHOCThb, TOTOBHOCTh K CJTY)KeHUIO U 3amuTte OTeuyecTBa, OTBETCTBEHHOCTH 3a €ro CyAb0y;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HaHMe JYXOBHbBIX LIEHHOCTEN POCCUKMCKOT0 HapoAa;

cchOopMHPOBAaHHOCTL HPAaBCTBEHHOT'O CO3HAHHS, ITUUECKOTO ITOBeeHNS;

CTIOCOOHOCTH OLI€EHHWBATh CUTYAI[MI0 U IPUHMMATh OCO3HAHHBIE pPellleHus], OpUeHTUPYSICh Ha MOpalbHO-HPABCTBeHHbIE HOPMBI U [JeHHOCTH;

0CO3HaHMe JITMYHOTO BK/Ia/la B IOCTPOEHHE YCTOMUUBOTO OY/YITIero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM DOZMTEJISIM, CO3/IaHHI0 CEMbU Ha OCHOBE OCO3HAHHOTO TIPUHSITUS LIEHHOCTeM ceMeWHOM >KWU3HU B
COOTBETCTBUM C TPaULIUAMHU HapozoB Poccuy;

4) 3CTeTUUECKOTO BOCITUTAHUSI:

3CTETHUUECKOe OTHOIIIEHWe K MUPY, BK/IOUasi 3CTETUKY ObiTa, HAYYHOTO M TEXHUUYECKOTO TBOPYECTBA, CIOPTA, TPY/a, OOIeCTBEHHBIX
OTHOIIIeHUI;

MOHUMaHKe SMOLIMOHAILHOTO BO3ZeUCTBUS )KUBOU MPUPO/bI U €€ 1IeHHOCTH;

TOTOBHOCTb K CAaMOBBIPa>KEHUIO B pa3HbIX BUJ[aX UCKYCCTBA, CTPeM/IeHHe TIPOSIB/ISITh KauecTBa TBOPUECKOM JINUHOCTH;

5) pusnueckoro BocnutaHus, GOPMUPOBaHUS KY/IbTYPhI 3/J0POBbsI U SMOIIMOHA/ILHOTO 0/1ar0moyuust:

TOHMMaHWe W peask3alivs 37I0pPOBOro U Oe3oracHOro obpasa >KHU3HM (370pPOBOe THTaHHe, COOMOeHe TUTHeHNUeCKUX TIPAaBUI U HOPM,
cOanmaHCUPOBAaHHBIM DPEXUM 3aHATHM W OT/bIXa, perynspHas (u3ndyeckas aKTUBHOCTh), Oepe)KHOro, OTBETCTBEHHOTO U KOMITETEHTHOTO
OTHOIIIeHUsI K COOCTBEeHHOMY (hH3MUeCKOMY U TICHXMUECKOMY 3/I0POBBIO;

TOHMMaHWe 1[eHHOCTH TPABWI WHIUBUYATBLHOTO U KOJIJIEKTUBHOTO 0€30MacHOr0 TOBeIeHUS] B CUTYAIUSX, YTPOXKAIOIIUX 3/[0POBBIO U
JKU3HU JIIOZIEH;

0CO3HaHMeE TIOCTIe/ICTBUI U HETIPUSTHS BPeJHBIX TTPUBbLIUEK (YIIOTpPeOIeHUs a/TKOT0/1s1, HADKOTUKOB, KYPEeHHs);

6) TPyZIOBOTO BOCITUTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HaHHe [[eHHOCTH MacCTepCTBa, TPY/0/H00He;

TOTOBHOCTb K aKTHBHOM JIeSITeJTbHOCTU TEXHOJIOTHUYEeCKOW U COI[Ma/TIbHOM HaIlpaB/IEHHOCTH, CITIOCOOHOCTh WHUIIMHMPOBATD, TJIAHUPOBATh U
CaMOCTOSITE/TbHO BBITIO/IHATD TaKyi0 /1eATeTbHOCTb;

WHTEpeC K pa3/iuuHbiM cdepaM MpodeccoHanbHONW JesiTeIbHOCTH, YMEeHHe COBepIllaTh OCO3HaHHBIA BbIOOp Oyayieii mpodeccuu u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE T/IaHbI;

TOTOBHOCTB U CTIOCOOHOCTH K 00pa30BaHUIO U CaMO0OPa30BaHUIO Ha TPOTSHKEHUH BCeM JKU3HU;

7) 3KOJIOTMYeCKOT0 BOCIIUTAHUSI:

9KO0JIOTUUECKH 1[e/ieco00pa3Hoe OTHOIIIeHHE K TTPUPO/ie KaK MCTOUHUKY >KM3HU Ha 3eMJie, OCHOBe eé CYIIleCTBOBaHMUS;

TIOBBIIIIEHHE YPOBHS 3KOJIOTUUYECKOH KY/bTYphI: IPUOOpPETeHNE OIbITa M/IAHUPOBAHUS TIOCTYITKOB U OLIEHKU MUX BO3MOYKHBIX TIOC/Ie/ICTBHMA
JITST OKpY>Karollelt cpefibl;
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0CO3HaHMe TJ100a/IbHOTO XapaKTepa 3KOJI0rMUecKuX pob/ieM U myTel UX pellieHus;

CTIOCOOHOCThL HWCII0JIb30BaTh TpHoOpeTaeMble TP HW3YyUeHWW OHOJIOTHM 3HAaHWS W YMeHUs TIpU pelleHuH Tpob/ieM, CBS3aHHBIX C
palMOHATLHBIM ITPUPO/IOTI0/Ib30BaHreM (COO/TI0/IeHre TIPaBUJI TTOBe/IEHUS B TTPUPO/Ie, HAaTIPaB/IeHHBIX Ha COXPaHeHMe PABHOBECHS B 9KOCHUCTEMAX,
OXpaHYy BHIOB, 9KOCHCTeM, Orochephl);

aKTUBHOE HETIPUSITHe [eMCTBUM, TIPUHOCAIIMX BpeJ, OKPY’Karollled TPUPOJHONM Cpefie, YMeHHe IPOrHO3UPOBaTh HebIarornpusiTHbIe
9KO0JIOTUUECKHe TIOC/Ie/ICTBUS TIPeATIPUHUMAEeMbIX JeMCTBUM U TTPeI0TBPAI[aTh UX;

Ha/iMuve pa3BUTOTO 3KOJIOTUYECKOTO MBbIIIeHNUs, SKOJOTMUeCKON Ky/IbTYpbl, OMbITa [eATebHOCTH SKOJIOTMUecKoi HarpaB/ieHHOCTH,
yMeHUsI PYKOBO/[CTBOBAaTbCS MMHU B T103HaBaTebHOW, KOMMYHUKAaTUBHOM U COI[MA/JIbHOM TIPAKTUKE, TOTOBHOCTH K YUaCTHIO B MPAKTUUECKOM
JIesiTeIbHOCTH 3KOJIOTHUYeCKOl HalpaB/IeHHOCTH;

8) LIeHHOCTH Hay4YHOr 0 MO3HAHUS:

cchOpMHPOBAaHHOCTEL MMPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY VPOBHIO Da3BUTHSI HayKM U OOII[eCTBeHHOW TIPaKTUKH,
OCHOBAHHOTO Ha /IMajiore KyJbTyp, CIOCOOCTBYIOI[ETO OCO3HAHUIO CBOETO MeCTa B MOJIMKY/IbTYPHOM MUPE;

COBepIIIeHCTBOBaHME SI3bIKOBOM U UMTATeTbCKOM KY/IbTYPhI KaK CPeZICTBa B3aMO/IeMCTBUS MeX/Y JIFOJAbMU 1 TI0O3HAHUS MUPa;

TOHMMaHWe creluUKkr OMOMOTUM KaK HayKH, OCO3HaHHUsI e€é posu B (DOPMHPOBAHMHM PAI[MOHATILHOTO HAyYHOTO MBIIIJIEHUS], CO3/laHUN
1[e/TIOCTHOTO TpeZicTaB/ieHusi 06 OKpYy»KaroIlleM MUpe Kak 0 eZIMHCTBe MPUPO/IbI, YeJIoBeKa U 00ITecTBa, B TO3HAHWW TTPUPOHBIX 3aKOHOMEPHOCTEH
Y peleHu  MpobyieM coXpaHeHHs IPUPO/IHOTO PAaBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OWOJIOTMM I/ COBPEMEHHOM I[UBUIM3al[iK: 0becrieueHWs HOBOT'O YPOBHSI Pa3BUTHUS MeAULIMHBI, CO3/laHHe
TIEePCIIeKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX peIlaTh PecypcHble TIPO0JeMbl pa3BUTHS Ue/I0BEUeCTBA, TIOMCKA IMyTel BBIXOJ@ M3 TJI00aTbHBIX
9KOJIOTUUECKUX TMpobsieM W obecrieueHusi Tepexofia K YCTOMUHMBOMY Pa3BUTHIO, PaljUOHATBHOMY MCIIO/b30BaHUIO TIPUPOJHBIX PECYPCOB U
(hopMHPOBaHUIO HOBLIX CTaH/IAPTOB YKU3HU;

3aMHTEPECOBAHHOCTh B MOMyYeHUM OHMOJIOTUUECKUX 3HAHWM B I1eJIIX TOBBIINIEHHs O0IIel KY/IbTyphl, €CTeCTBeHHO-HAayUHOM IPaMOTHOCTH,
KaK COCTaBHOW YaCTH YHKIMOHAIBHOM rPAMOTHOCTH 00YYarOIUXCsl, (POPMHUPYEMOM TTPU U3YUE€HUH OHOIOTUM;

TTIOHMUMaHUe CYIITHOCTH MeTO/IOB ITO3HaHHs, UCIIO/Ib3yeMbIX B €CTECTBEHHBIX HayKaX, CITOCOOHOCTU MCITO/b30BaTh T0/yuyaeMble 3HAHUS /IS
aHa/M3a U OOBSICHEHMs SIBJIEHUM OKDY’KaroIllero MUpa M TIPOMCXOJAINIUX B HEM W3MEHeHUH, yMeHHe Je/laTh 000CHOBaHHBbIE 3aK/IFOUEHHUs Ha
OCHOBe Hay4HbBIX ()aKTOB ¥ UMEIOIIUXCS JaHHBIX C 11e/TbI0 TI0/TyUeHUs JIOCTOBEPHBIX BLIBO/IOB,;

CTIIOCOOHOCTH CaMOCTOSITe/TbHO MCIT0J/Ib30BaTh OMOIOrUUeCcKre 3HaHUS [I7Isl pellieHus TPo0/ieM B peasTbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HaHWEe I[eHHOCTH Hay4yHOW [JesiTe/IbHOCTH, TOTOBHOCTb OCYIIIECTB/IATH TIPOEKTHYI0 U HCC/Ie[OBATeNbCKYIO esSTe/IbHOCTh
VWHAVBUYaTbHO U B TPYIIIIE;

TOTOBHOCTb U CITOCOOHOCTB K HEIpephIBHOMY 00pa30BaHHI0 U cCaMO00OpPa30BaHUIO, K aKTHUBHOMY TOJIyUeHUI0 HOBBIX 3HAHHM 110 OMOJIOTUH B
COOTBETCTBUH C >KU3HEHHBIMHU TIOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJ/IbTATEI

MertaripeiMeTHbIe pe3ybTaThl OCBOEHUSI yueOHOro rpeamera «BUOOTHs» BK/IFOUAIOT: 3HAUMMble i (hOPMUPOBAHHWS MUPOBO33DEHMUS
00yuaroluxcsl MeKAUCLUIUTHHApHbIe (MeXNpeaMeTHbIe) oO0IleHayuHble TOHATHS, OTpaKarolljde IeJIOCTHOCTh HayyHOM KapTHUHBI MHpa U
crieliuUKy METOJ0B TO3HAHMS, UCIOIb3yeMbIX B eCTeCTBEHHBbIX HaykKaxX (BelleCTBO, SHEprus, siBleHHe, Tpollecc, CUCTeMa, Hay4HbIi (akT,
TIPUHLINII, TUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TeopHs, WCC/Ie/0OBaHHWe, HaO/Io/ieHre, W3MepeHHWe, SKCIIEPUMEHT U [JIPYTUX), YHHUBepCa/bHbIe

25



yueOHbIe 1eficTBUs (TTO3HABaTeIbHbIE, KOMMYHUKATUBHBIE, PETY/IITUBHBIE), 0OecreunBaroriye GpopMrupoBaHue GyHKIIMOHATBHONH IPaMOTHOCTH U
COL[Ma/IbHOW KOMITeTeHLIMU 00yuaroIyxcs, CrioCOOHOCTb 0OYYaroIMXCsl UCTI0Ib30BaTh OCBOEHHbIE MEXXIUCLIUTITMHADHbIE, MUDOBO33peHUeCcKHe
3HaHUS U YHUBEPCa/bHbIe YueOHbIe IeHCTBUS B TI03HABATETLHOM U COI[UA/IbHOU TIPAKTHKE.

MertaripejMeTHbIe pe3y/IbTaTbl 0CBOEHUS IPOrpaMMbI Cpe/iHero 0011jero o6pa3oBaHUs JO/DKHBI OTPaXKaTh:

OBnazieHye YHUBEPCATbHBIMU yUeOHBIMU TT03HABATETbHBIMH [IeMCTBUSMHU:

1) 6a3oBble jloruyeckue erCTBUS:

CaMOCTOSTe/TEHO JOPMY/TMPOBATh M aKTyaIM3UPOBaTh MpobieMy, pacCMaTpUBaTh eé BCECTOPOHHE;

WCTIONb30BaTh TIPM OCBOEHWM 3HAHWM TPUEMBI JIOTMUECKOr0 MBIIUIeHUs (aHa/lv3a, CMHTe3a, CpaBHeHUs, Kjiaccudukaiuu, o6o0ieHus),
PaCKpBIBaTh CMbIC/T OMO/IOTHYeCKUX TTOHSTUM (BBIAESITh WX XapaKTepHble TPHU3HAKY, YCTAaHABIMBATD CBSI3U C [PYTUMU TIOHSATUSIMU);

oripefiesisiTh 1ieJId  /leATe/lbHOCTH, 3a/laBas TapaMeTpbl U KpPUTEpPUHM WX [JOCTWXKEeHHs, COOTHOCUThH pe3y/bTaThl JesTeJbHOCTU C
TIOCTaB/IeHHBIMH 11eJISIMU;

WCTI0/Ih30BaTh OMOJIOTHUECKHE TIOHSATHS [t 00BsICHEHUST (PaKTOB U SIBJIEHUM YKUBOUW TIPUPO/IbI;

CTPOUTH JIOTMUECKWe pacCy)KieHusi (MHAYKTUBHbIE, [eAYKTHBHbIe, T0 aHAJOTMM), BBLISB/IATH 3aKOHOMEPHOCTH U TIPOTUBOpEUMs: B
paccMaTpuBaeMbIX SIBJIEHUSIX, (DOPMY/IMPOBATh BLIBO/IbI U 3aK/TFOUEHUSI;

TIPUMEHSITh CXeMHO-MO/IeJIbHble Cpe/ICTBa [jisi TIpeZCTaBeHHsl CYILeCTBEHHbIX CBsi3ell M OTHOIIeHWH B M3ydyaeMbIX OHOJ/IOTHUeCKHX
00BEeKTax, a TaK>Ke IPOTUBOPEUUIA Pa3HOTO PO/Ia, BLISBIEHHBIX B Pa3/TMUHBIX WH(HOPMAIIMOHHBIX UCTOUHUKAX;

pa3pabarkiBaTh TUIaH pelleHus MpobieMbl C YUETOM aHa/IK3a UMERIUXCsl MaTepUabHBIX U HeMaTepuaabHbIX PeCypCoB;

BHOCUTb KOPPEKTUBHI B [IeSITE/IbHOCTb, OL]eHUBaTh COOTBETCTBHE Pe3y/IbTaTOB Lie/isiM, OL|eHUBaTh PUCKU TOC/Ie[CTBUM /1eaTeTbHOCTH;

KOOP/IMHUPOBATh U BBITIOJHATEL paboTy B YC/IOBUSIX PeasbHOTO, BUPTYa/lbHOTO M KOMOMHUPOBAHHOTO B3aUMO/IeCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIIEHUE TP PeIleHUH XXKU3HEHHBIX MPo0IeM.

2) 6a3oBbIe UCC/e[oBaTeTbCKIe JeNCTBUSI:

B/IQ/IeTh HaBbIKAMU Y4eOHO-MCC/Ie/[0OBaTeNIbCKOM W TIPOEKTHOM /IeATeIbHOCTH, HaBbIKAMU pa3pellieHuss Mpo0sieM, CrOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITE/IbHOMY TMOMCKY METO/IOB pellleHUst TPAaKTUUeCKUX 3afiay, TPUMeHeHHUI0 Pa3/InyHbIX MeTO/0B TI03HAHUS;

WCTIO/Ib30BaTh Pa3/IMUHbIe BU/IbI JIeITeTHHOCTH 10 TIOJTYYeHUI0 HOBOTO 3HAHUS, ero WHTepIpeTaruy, peobpa30BaHUI0 U TIPUMEHEHUIO B
yueOHBIX CUTYyalLMsIX, B TOM UMCJIe TIPY CO3/lJaHUM yueOHbIX U COLMAIbHBIX TTPOEKTOB;

(hopMHpOBaTh HayUHBIM THIT MBILJIEHUS], B/la/leTh HAyYHOW TePMUHOJIOTHEN, K/IF0UeBbIMU MOHSATUSIMU U MeTO/IaMU;

CTaBUTh U POPMY/IHUPOBaTH COOCTBEHHBIE 33/laui B 00pa30BaTe/IbHOM esATelbHOCTH U )KU3HEHHbBIX CUTYaLUsX;

BBISIB/ISITh TPUUUHHO-CJ/IEICTBEHHbIE CBSI3W M aKTyaJW3UpOBaTh 3ajiauy, BbIIBUTATh TUIOTe3y €€ pellleHus, HaXOAWUTb apryMeHThI [I/ist
Jl0Ka3aTeNbCTBa CBOUX YTBEPXK/€HUM, 3a/JaBaTh NapaMeTphl M KPUTEPUH pelleHus;

aHa/IM3UPOBaTh MOyYeHHbIe B XO7ie pellieHus 3a/lJauM pe3y/bTaThbl, KPUTUUECKU OL[eHMBATh UX JJOCTOBEPHOCTb, IPOrHO3UPOBaTh U3MeHeHHe
B HOBBIX yCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OL[€HUBATb TTPUOOPETEHHBIN OITBIT;

OCYIL[eCTBJISITh Lie/ieHarpaB/ieHHbIH IMOMCK IepeHoca CpeJCTB U CrIoCco00B JIeMCTBHUS B IPOQeCCHOHATBHYIO Cpealy;

yMeThb MIePEHOCUTDb 3HAaHUS B ITO3HABATETHHYIO U MPAKTHUUECKY0 00/1aCTH >KU3HEJesITeTbHOCTH;

yMeTh UHTeTPUPOBaTh 3HaHUS U3 pa3HbIX MpeIMeTHLIX 00/1acTel;

26



BBIJBUTaTb HOBBIE W7eH, TIpe/ijlaraTb OPUIrvHaIbHbIe TIOAXO0/bl U pellleHus], CTaBUTh MTPO0IeMbl U 3a/jauu, AOMYCKAIOL[He albTepHaTHBHbIE
pelLleHuts.

3) pabota c uHpopmarei:

OpPHUEHTHPOBaThCSl B Pa3IMUHbIX UCTOYHMKAX MH(opMaluu (TekcTe yueOHOro rnocobusi, HayuHO-TOMy/IsSIPHON /TuTepaType, 610I0rMuecKrx
C/IOBapsiX W CIpPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax /[aHHbIX, B VIHTepHeTe), aHa/IM3UpOBaThb HWHGOPMALMIO PA3/HUUHBIX BHUJOB U (opM
TNIpe/iCTaB/IeHNs], KPUTUUYECKU OLleHUBaTh eé I0CTOBEPHOCTb U He[IPOTUBOPEUMBOCTD;

(opMy/TpOBaTH 3ampOChl U TPUMEHSTH Pa3/IMuHble MeTObl MPH TOWCKe M 0TOOpe Ouosornyeckoi wH(pOpMaLuH, HeoOXOJUMOM s
BBINIOJTHEHUS! yueOHBIX 3a/ay;

nproOpeTaTh OMNbIT MCII0/b30BaHUS HMH(OPMalMOHHO-KOMMYHHKAaTUBHBIX TEXHOJIOTUM, COBEpLIEHCTBOBaTb KYJIbTYPY aKTHUBHOIO
VICII0J/Ib30BaHNs Pa3/IMUHBIX TTOUCKOBBIX CHUCTEM;

CaMOCTOSITe/IbHO BbIOMpATh ONTUMaIbHYIO (OPMY MpeJcTaBaeHus: 61oornueckoil Hdopmalum (cxeMbl, rpadyKy, AUarpaMmbl, TabJIULIbL,
PUCYHKH U IpyTOe);

WICTI0/Ib30BaTh HAYYHBIN s3bIK B KauecTBe CpeZicTBa Ipu pabote ¢ 6uosnoruueckoil HHGopMaleii: MpUMeHATb XUMUUeckue, hrsnyeckue 1
MaTeMaTH4ecKue 3HaKh W CUMBOJIBI, (OpMysibl, abOpeBHaTypy, HOMEHK/IATypy, MCIO/Ib30BaTh U NMPeoOpa30oBbIBaTh 3HAKOBO-CHUMBOJIMUECKHE
Cpe/CTBa HarJIsJHOCTH;

B/IaJIeTh HaBbIKAMH Paclio3HABAaHUS U 3aI{UThI MHPOPMAruu, H(HOPMAL[MOHHOM 6e30MacHOCTH JIMUHOCTH.

OsnazieHre yHUBepcalbHBIMU KOMMYHUKaTUBHBIMU [1eICTBUSIMU:

1) obrrenue:

OCYILIeCTB/IITh KOMMYHMKALIMU BO BCeX cepax >KU3HH, aKTUBHO Y4acTBOBATh B AiUasnore WM JUCKYCCHU 110 CYILeCTBY 00CyKaeMoi TeMbl
(ymMeHue 3asaBaTh BOMNPOCHI, BbICKA3bIBATh CY)KJEHWs OTHOCHTETbHO BBINIOJIHEHUS T[peJJjlaraeMOM 3a/laud, YYWThIBAaTb WHTEpechl U
COIJIACOBAHHOCTB MO3ULUM IPYTUX YYaCTHUKOB JMasiora Uian JUCKYCCUHN);

pacro3HaBaTh HeBepOasbHbIe CpeJcTBa OOIeHNs, TOHUMAaTh 3HaUeHHe COL[MA/IbHBIX 3HAKOB, MPEJIIOChUIOK BO3HUKHOBEHUS! KOH(TMKTHBIX
CUTYyallUl, yMeTb CMAryaTh KOH(/IMKTHI U BeCTU [1eperoBopkl;

BaZieTh Pa3/IMUHBIMUA CTIOCO0aMU OOIeHHs] W B3aWMOJENMCTBHS, TOHUMAaTh HaMepeHUsi APYTUX JIIOfeHd, TPOSBIATh YBaKUTETbHOEe
OTHOILIIeHHe K cobece/JHUKY U B KOPPeKTHOI (hopme (hopMy/IMpoBaTh CBOM BO3PaKeHUs;

PasBEPHYTO U JIOTUYHO U3/1araTh CBOIO TOUKY 3PEHUS C UCII0/Ib30BaHUEM SI3bIKOBBIX CPeJICTB.

2) COBMeCTHas /1eITe/IbHOCTb:

TOHUMATh ¥ WCIO/b30BaTh [PEMMYIeCcTBa KOMAaHAHOM W WHAWBUAYyalbHOW pabOThl TIPY peIIeHNH OHOIOTrHYecKod TpoOJiemsbl,
0060CHOBBIBaTh HEOOXOJUMOCTh ITPUMEHeHUsI TPYIINOBLIX (JOPM B3aUMO/IeCTBUS NPU pellleHnH yueOHOM 3a/auy;

BBIOMPATh TEMAaTUKY U METO/[bl COBMECTHBIX JeHCTBUM C yUETOM OOI[MX MHTEPECOB ¥ BO3MOXKHOCTEM Ka)KJOT0 ueHa KOJIJIeKTHBa;

NIPUHUMATh Lie/I]M COBMECTHOW [esTe/bHOCTH, OpPraHW30BbIBaTb U KOODAWUHMUPOBATh JEWCTBUS MO e€ [OCTV)KeHHIO: COCTaB/IATh I/1aH
JeliCTBHIA, pacIipefiesisiTb POJIU C YYETOM MHEHUM YYaCTHUKOB, 00CYK/IaTh Pe3y/IbTaTbl COBMECTHOW paboThI;

OL|eHMBaTh KaueCTBO CBOEr0 BKJIa/a M K&K/J0r0 yuaCcTHHUKA KOMaH/Ibl B 0011 pe3yabTaT 110 pa3paboTaHHbIM KPUTEPUSIM;

TpeJijlaraTb HOBbIE MIPOEKTHI, OLleHNBaTh WJieH C MTO3WLMY HOBU3HBI, OPUTMHAIBHOCTH, IPaKTUYECKOU 3HAaUNMOCTH;
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OCYIIIeCTB/IATh TIO3UTHBHOE CTpaTerdueckoe IIOBeJieHHe B PAa3/IMUHBIX CUTYalWsiX, TPOSBISTH TBOPUYECTBO W BOOOpakeHWe, ObITh
VHULIMAaTUBHBIM.

OBnazeHye yHHBepCa/lIbHBIMU PeTYISTUBHBIMU JeUCTBUSIMMU:

1) camoopranu3anus:

WCII0/Tb30BaTh OMOIOTHYeCKre 3HaHUS [Jis BBISIB/IEHUSI TIPO0/IeM U MX pellieHts B )KU3HEHHBIX U YUeOHBIX CUTYalUsX;

BbIOMpATh Ha OCHOBe OMOJIOTMUECKUX 3HAHUM Lje/ieBble Y CMbIC/IOBbIe YCTAaHOBKY B CBOUX JIeMCTBUSIX U MOCTYIKaX M0 OTHOLIEHUIO K YKUBOU
NIPUPOJe, CBOEMY 3I0POBbIO U 3[J0POBBIO OKPY)KAIOLIUX;

CaMOCTOSITE/IbHO OCYILECTB/ISTh [103HAaBaTeNbHYIO JeATe/IbHOCTD, BBISAB/STH MP00O/IeMbl, CTaBUTh U (DOPMY/IMPOBaTh COOCTBEHHbIE 3a/lauyl B
obpa3oBare/ibHO [1eSITeNIbHOCTU U )KU3HEHHbBIX CUTYaLUsX;

CaMOCTOSITe/TEHO COCTABJISATH IJIaH PelieHust TPo0JIeMbl C yU4ETOM UMEIOIIUXCS PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIpeITIOUTeHHIA;

[laBaTh OLIEHKY HOBBbIM CUTYaLUsIM;

pacIIMpsATE paMKK y4eOHOTO IpejMeTa Ha OCHOBe JIMYHBIX TPe/IIOUYTeHH;

JieslaTb 0CO3HaHHbIM BbIOOD, apryMeHTHPOBaTh ero, 6paTh OTBETCTBEHHOCTh 3a pellleHue;

OL|eHUBAaTh PUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh (OPMHPOBAHMIO U TIPOSIBJIEHWIO IIMPOKOW 3pYAULIMM B PpasHbIX 00/acTsX 3HaHWM, IOCTOSTHHO IIOBBIIIATH CBOM
oOpa3oBareyibHbIN 1 KY/TbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYal[MsIM, BHOCUTb KOPPEKTUBBI B IeITe/IbHOCTb, OLIeHUBAaTh COOTBETCTBHE Pe3y/IbTaTOB Le/IsaM;

B/1a/leTh HaBblKaMU [T03HaBaTebHOM pe(IeKCUM KaK 0CO3HaHUS COBeplllaeMbIX JelCTBUM U MBIC/IUTE/bHBIX [TPOL[eCCOB, UX Pe3y/bTaToB U
OCHOBaHWM, UCTIOTb30BaTh IPUEMBI ped/IeKCHU 7SI OL{eHKH CHUTYaL[H, BEIOOpa BEPHOTO pelleHus;

yMeTb OL|eHUBaTb PUCKU U CBOEBPEMEHHO NIPUHUMATh PeLlIeHHs 110 UX CHWKEHMUIO;

NIPUHUMAaTb MOTHUBBI M apI'YMEHThI PYTUX IIPYU aHa/Iu3e pe3ysbTaToB JesaTe/IbHOCTH;

3) npuHsTHE Cebsi U APYTUX:

TIPYHUMAaTh Cebsi, TOHMMast CBOY HeJJOCTaTK! W JOCTOMHCTBA;

NIPUHMMAaTh MOTHBBI U apIYMEHTHI PYTUX [PU aHa/ln3e pe3y/bTaToB [esTe/IbHOCTH;

TIPM3HABATh CBOE MPABO Y TPAaBO JIPYTHX Ha OIIMOKY;

pasBuBaTh CIIOCOOHOCTH TOHUMAaTh MUP C MO3UL[MU JIPYTrOro yesoBekKa.
[MPEAMETHBIE PE3YJIBTATHI

[TpeamMeTHble pe3ynbTaThl ocBoeHMs mporpamMbl COO mo Ouosiorny Ha 6a30BOM ypOBHe BKJIHOUANOT crieljuduueckue s yueGHOro
npeaMeTa «buosorvs» HayuHble 3HaHWS, YMEHHWsS M CIOCOObI AeWCTBUI 1O OCBOEHWIO, WHTEpIIpeTalii W TpeoOpa30BaHUI0 3HAHWH, BHU/BI
JleaTeIbHOCTU TI0 TI0JyYeHHIO0 HOBOTO 3HaHUs M NPUMEHEeHUI0 3HaHUM B pas/MUHBIX yuyeOHBIX CUTYyalL[usiX, a TaKKe B peasbHbIX >KU3HEHHBIX
CUTYaLUsIX, CBSI3aHHBIX C Orosiorveid. B mporpaMme nipeiMeTHbIe Pe3y/IbTaThl Pe/ICTAB/IEHBI TI0 TOZjaM 00yUeHHsl.

[TpesMeTHBIe pe3ysbTaThl 0CBOeHUs yuebHoro npegmera «buomnorusi» @ 10 kaacce [O/DKHBI OTpaXkaTh:
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copMUPOBAaHHOCTH 3HAHWI O MeCTe M PO/ OMOJIOTHH B CHCTeMe HayyHOTO 3HaHWsI eCTeCTBeHHBIX HayK, B (JOPMHUPOBAHMN COBPEMEHHOU
eCTeCTBeHHO-HayuHOW KapTUHbBI MHpa W HAyYHOTO MHPOBO33DeHHs, O BKJ/ajZie POCCUUCKHUX U 3apyOeXKHBbIX YUEHBIX-OMOJIOrOB B pa3BUTHE
Ouosiorny, pyHKLIMOHANMBHOW TPAMOTHOCTH YesIoBeKa J/Isl pellieHHsT )KU3HeHHBIX 3a/]au;

yMeHHe DACKphIBaThb CO/iep)KaHue OMOJIOTHYeCKUX TEePMUHOB WM TIOHSTHM: >XU3Hb, K/eTKa, OpraHv3M, MeTabos3m (oOMeH BellecTB U
rpeBpallleHre 3HEepruv), roMeocTas (caMoperyssiiusi), ypOBHeBas OpraHu3alisi >KUBBIX CHCTeM, CaMOBOCIIpOW3BeJieHHe (penpoayKLus),
Hac/1eICTBEHHOCTb, U3MEHUMBOCTb, POCT Y Pa3BUTHE;

yMeHHe W3/araTb OuWosiorMueckrie TeopuH (K/I€TOYHasi, XpPOMOCOMHasl, MYTal[MOHHasl, LIeHTpa/jbHas J0TMa MOJIEKY/sSPHOM Ouosiorun),
3akoHbl (. Mengens, T. Moprana, H. 1. BaBusioBa) ¥ yueHus (0 IleHTpaX MHOT000Opa3usi M TMPOUCXOXKAEeHUs KyJIbTYPHBIX pacteHud H. .
BaBusioBa), onpe/ieniiTh rpaHULbl KX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMeHHe B/afieTb MeTOJAMH HAy4yHOTO TI03HAaHUsI B Owosiormu: HaOmoJeHrWe M OIMCAaHWe JXUBBIX CHUCTEM, IPOLIECCOB U SIBJIEHUH,
opraHusalisi ¥ TpoBefieHHe OMOJIOrMYeckoro 3KCIepUMeHTa, BbIABW)KEHWe THUIIOTe3bl, BbIsSBAeHHe 3aBUCHMOCTH MeXAy HCCaeyeMbIMU
Be/IMUMHAMH, OOBSICHEHHE TIOJMyYeHHBIX pe3y/bTaTOB, WCII0/Ib30BaHHBIX HAyUHBIX TIOHSATHM, TEOPHUM W 3aKOHOB, YMeHHeE [ie/laTh BBIBOJBI Ha
OCHOBaHUM MOJIyUeHHBIX pe3y/IbTaTOB;

yMeHUe BbIIeJIATh CYLeCTBeHHbIe TIPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U 3YKApUOT, OJHOK/IETOUHBIX U MHOTOK/IETOUHBIX OPraHHW3MOB,
0c00eHHOCTH TIpOIlecCOB: oOMeHa BeIlleCTB U TIpeBpalljeHUs Heprud B KjeTke, (pOTOCHHTe3a, TUIAaCTUUeCKOro W SHepreTuuyeckoro obmeHa,
XeMOCHHTe3a, MUTO03a, Mel03a, OIJI0L0TBOPEeHNUs], Pa3MHOKeHUS, UHIMBH/lyaJbHOI'O Pa3BUTHS OpraHu3Ma (OHTOreHes);

yMeHUe MPUMeHSTh TI0JIydeHHbIe 3HaHUs /17151 00bsiCHEeHUs OMOIOrMUeCcKUX MPOLIeCCOB U SIBJIEHWH, [7ist IPUHSATHUS TIPaKTUUeCKUX pelleHi B
TIOBCETHEBHOM >KHU3HU C Iie/Ibi0 00ecrieueHus 6€301acCHOCTH CBOETO 37I0POBbsI M 3ZI0POBbSI OKPY>KAIOIIWX JIFOZel, COOJTF0IeHsI HOPM I'PaMOTHOTO
TOBeJleHUsT B OKpYJKatollleld TIPUPOJHOM cpefie, TOHMMaHHWe HeoOXOJUMOCTH WCIIO/Ib30BaHUs [IOCTH)KEHU COBpeMeHHOM Ouoyioruu |
OMOTeXHOJIOTHH [T PALIOHATBHOTO TTPUPO/IOTIO/Tb30BaAHUS;

yMeHUe pelllaTh 3/ieMeHTapHble reHeTHYeCKUe 3a/ladd Ha MOHO- U AUTMOpUAHOe CKpellUBaHue, CLelJieHHOe HacjiefloBaHhe, COCTaBIsATh
CXeMbl MOHOTMOPHUHOTO CKPeIUBaHUs /15 TIpe/iCKa3aHusl HaC/Ie0BaHNs IPU3HAKOB Y OPraHHU3MOB;

yMeHUe BBITIOJIHATL J1abopaTopHble W TpakTUuYeckue paboThl, cobsofaTh MpaBwia Tpu pabore c yueOHBIM UM J1abOpPaTOPHBIM
obopyaoBaHueM;

yMeHHe KPDUTHUYeCKU OLIeHWBaTh U UHTEPITPeTUPOBaTh UH(GOPMAIIUI0 OHOIOrMUecKoro Co/iepyKaHusl, BK/IFOUAOIIYIO I1CeB0HayYHble 3HAaHUS
W3 pa3/MuyHbIX HCTOUHUKOB (Cpe/cTBa MacCOBOM HWH(OPMAalLUM, HAYYHO-TIONY/ISPHbIe MaTepuabl), 3TUUECKHWe acleKThl COBPeMeHHBIX
WCCIieIoBaHUM B OMOIOTHY, MeAULIMHe, OMOTeXHOJIOTUH;

yMeHHe CO3/IaBaTh COOCTBEHHbIE TMChMEHHBIE U YCTHBIE CO00MeH s, 0000111as OM0IOTHYeCKY0 HHPOPMAIHIO U3 HECKOJIBKIX UCTOUHUKOB,
IPaMOTHO MCTIO/Ib30BaTh MOHSATUNMHBIN arrapat O61oJIorTHu.

[TpenMeTHBIe pe3y/bTaThl OCBOEHUS yuebHOro npegmeta «buomnorus» 6 11 kaacce 1O/HKHBI OTPaXKaTh:

c(OopMHUPOBAHHOCTD 3HAHUM O MeCTe U PO OHMOJIOTHUHM B CUCTeMe HayYHOTO 3HaHHUSI eCTeCTBEHHBIX HayK, B (HOPMHUDOBaHUM COBPEMeHHOU
€CTeCTBeHHO-HAyYHOW KapTWHBI MHpa M HAayyHOTO MHPOBO33DEHMs, O BK/ajle POCCHUHCKMX W 3apyOeXHbIX y4YéHbIX-OHMOTIOTOB B pa3BUTHE
6uosioruu, PyHKIIMOHATILHOM I'PaMOTHOCTH UesiOBeKa [ijisl pellieHtst X)KU3HeHHBIX 3a/1ay;
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yMeHHe DPacKpbIBaTh COZiep)KaHWe OWOJIOTMUeCKUX TePMUHOB WM TIOHSATHA: BWZ, TIOMYJ/SALUS, T€HO(QOH/, SBOJIIOLMS, ABIKYILHE CHIIbI
(dpaxTopBI) 3BOMIOLIMH, TTPUCTIOCOO/IEHHOCTh OPTaHU3MOB, BHI000pa30BaHMe, SKOI0rnyeckre GakTopbl, 3KOCUCTEMa, MPOJYLIeHTbl, KOHCYMEHTHI,
PeAyLIeHThI, LIeTH MTUTaHMsI, SKOJIoTuuecKas mupamuza, broreorieHos, obrocdepa;

yMeHue Wu3/aratb Ouosorhyeckve TeopuM (3BojroLMOHHas Teopusi Y. [lapBuWHa, CHUHTeTUYeCcKass TeOpHUsl 3BOJIIOLMU), 3aKOHbI U
3aKOHOMEPHOCTH (3apoapiiieBoro cxoxactea K. M. bspa, uepefjoBaHus r/iaBHbIX HampaBieHWM U myted sBo/monuu A. H. CeBeprioBa, yueHUs1 0
6uocdepe B. V. BepHazickoro), orpezienisiTb TPaHULIbI UX TIPUMEHUMOCTH K KUBBIM CHCTeMaMm;

yMeHHe B/afieTb MeTOZAMH HAy4yHOTO TI03HAaHUS B Owosiormu: HaOmMOJeHrWe M OIMCAaHWe >XUBBIX CHUCTEeM, IPOLIECCOB U SIBJIEHUH,
opraHusalsi ¥ TpoBefieHHe OMOJIOrMYeckoro SKCIepUMeHTa, BbIABW)KEHWe THUIIOTe3bl, BbIsBAeHWe 3aBUCUMOCTH MeXAy HCCaeyeMbIMU
Be/IMUYMHAMH, OOBsICHEHHE TIOJy4eHHBIX pe3y/bTaToB, MCII0/Ib30BaHHBIX HAayuHBIX TIOHSTHM, TEOPUM M 3aKOHOB, YMeHHe [ieflaTh BBIBOJAbLI Ha
OCHOBaHUU MOJIyYeHHbIX pe3y/bTaToB;

yMeHUe BBbIJe/IATh CYI[eCTBeHHbIe TPU3HAKK CTPOeHHUs OMONOrhuueckux OOBEKTOB: BH/IOB, TOMYJSILMM, TPOAYLIEHTOB, KOHCYMEHTOB,
peayLeHToB, OWOreol|eHO30B W  IKOCHUCTeM, OCODEHHOCTHM TIPOLIeCCOB: HAC/IeACTBEHHOM W3MEHUMBOCTH, €CTeCTBEHHOTO O0TOopa,
BUZI000pa30BaHusl, MPUCTIOCOOIEHHOCTH OPTaHU3MOB, /1eHICTBUS KOJOTMUecKUX (DaKTOpOB Ha OPraHU3MbI, TTIePeHOCa Bell|eCTB U MO0TOKA SHePruu
B 9KOCHCTeMax, aHTPOTIOT€HHbIX M3MeHeHUH B 3KOCHCTeMaX CBOe MeCTHOCTH, KPYrOBOPOTa BeIeCTB ¥ OMOre0XMMHUYeCKUX [IUKJIOB B buocdepe;

yMeHUe MPUMeHSITh TI0JIydeHHbIe 3HaHUS /17151 00bsiCHEeHUs OMOIOrMUecKUX MPOLIeCCOB U SIBJIEHWH, [/l TIPUHSATHUS TIPaKTUUeCKUX pelleHU B
TIOBCETHEBHOM >KHU3HU C Iie/Ibi0 00ecrieueHus 6€301acCHOCTH CBOETO 37I0POBbsI M 3ZI0POBbSI OKPY>KAIOIIWX JIFOZel, COOJTF0IeHrsI HOPM I'PaMOTHOTO
TIOBeJleHUsT B OKpY’Kalollleld TMPUPOJHON cpefle, TIOHMMaHWe HeoOXOAWMOCTH WCIOb30BaHUsl [OCTM)KEHUN COBpeMeHHOW Ouosioruu st
paLMoHaIbHOIO IIPUPO/ONO/Ib30BaHuS;

yMeHUe pelliaTh 3/ieMeHTapHble O10IoTHYecKre 3a/lauk, COCTaB/IATh CXeMbI TlepeHOoca Bell[eCTB U IHepTruy B 9KOoCHUCcTeMax (Liery MUTaHus);

yMeHUe BBITIOJHATH J1a00paTOpHble W TIpakKTHUeckue paboTel, cobmofaTh mpaBuia Tpu pabore ¢ y4eOHBIM ¥ 1abOpPaTOPHBIM
obopy/aoBaHueMm;

yMeHHe KPUTHUeCKH OIleHWBaThb U MHTEePIPeTUPOBaTh MHPOPMAIHI0 OMOIOTHUeCcKOT0 COoZlepyKaHusl, BK/TFOUAIOIIYIO MCeB/JOHayYHble 3HAHUS
13 pa3/IMYHbIX UCTOYHMKOB (Cpe/icTBa MacCOBOM WMHGOpMalMK, HayuyHO-TIOMY/ISipHbIe MaTepuasbl), pacCMaTpUBaTh r100aibHbIe KOJ0THUecKue
nipo01eMbl COBPeMEHHOCTH, () OPMUPOBATh 110 OTHOILIEHHUIO K HUM COOCTBEHHYO TIO3ULUIO;

yMeHUe CO3/laBaThb COOCTBeHHbIe ITMChbMeHHbIe U YCTHbIe co001eHMs], 0000111as 6100rHyecKyr0 HHPOPMALIKIO U3 HECKOIbKUX UCTOUHUKOB,
I'PaMOTHO HCII0/Ib30BaTh MIOHSTUIHBIN arrapaTt OHOIOTHH.

Tabmmma 5

I[Mposepsiembie Ha EI'D 1o 6uosioruu TpeboBaHus K pe3ysibTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpejHero obIiero
obpa3oBaHust

Kop, [TpoBepsieMble TpeOOBaHUS K MTPeAMETHBIM pPe3y/ibTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CPeZJHEro 0011iero
TIPOBEPsSIEMOr0 obpasoBaHust
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| TpeboBaHUs ||

1

CdhopMHpOBaHHOCTL 3HAHWK O MECTe W pPOJid OWOJIOTUH B CHCTEME eCTeCTBEHHBIX HayK, B (DOPMHPOBAHWUM COBPEMEHHOM
€CTeCTBeHHOHAYYHOM KapTHHBI MUPA, B MO3HAHWM 3aKOHOB MPHUPO/bI U PElIeHUH YXU3HEHHO BaXKHBIX COI[UATbHO-ITUUYECKHX,
9KOHOMHMUECKHX, IKOJIOTHUECKHX MPOOJ/IeM Ue/I0BeUECTBA, a TAKXKE B PEIlIeHWH BOMPOCOB Pal[MOHAILHOTO MPHPO/IONOIb30BaHus,
B (hOpMHUPOBaHWU 1[EHHOCTHOTO OTHOIIIEHUSI K TIPUPO/Ie, OOIEeCTBY, UeTIOBEKY; O BK/IaJle POCCUHCKUX U 3apyOeXHBbIX YUEHBIX -
O61O0/I0TOB B pa3BUTHE OUOOTUU

Bnanmenve cuctemMolt 3HaHME 00 OCHOBHBIX METO/IaX HAayuHOTrO TIO3HAHHS, MCIIO/Ib3YeMbIX B OMOTOTMUYECKHX HWCC/IeOBAHUSIX
DKUBBIX OOBEKTOB W 3KocucTeM (OrvcaHWe, W3MepeHMe, TpoBeJeHUe HaOMO/eHui); criocobaMy BbISBIEHUs W OLIeHKU
aQHTPOIIOTeHHBIX U3MEHEHUM B TIPUPO/E.

YMmeHue BbI/IBUT'dTb THUIIOTE3bI, IIPOBEPATH HX SKCIIEPUMEHTA/IbHBIMHU CpeACTBAMU, q)OpMy.TII/IPy'H nejab HcCcjaeg0BaHMsA,
dHA/TM3UPOBATH IMOJIyUe€HHbIE€ Pe3y/IbTAThl U /1€/1IaTh BBIBO/IbI.

BbIsiB/ieHHe 3aBUCUMOCTH MEXAY WCC/IeAYyeMbIMU BeTMUMHAMM, OOBSICHEHUE TIO/yUeHHBIX pPe3y/bTaToOB W (OPMYIUPOBaHUE
BBIBO/IOB C UCIIO/Ib30BaHMEM HAayUHBIX [TOHSTHM, TEOPUI U 3aKOHOB

YMeHHe B/IafieTh CHUCTeMOM OHOJOTMYeCKHWX 3HAHWI, KOTOpas BK/IFOYaeT: OCHOBOIOJAraroliyie OHOIOrHYecKrHe TepMUHBI U
MOHATUSI (KU3Hb, K/I€TKA, TKaHb, OpraH, OpPraHW3M, BHWJ, TOMY/SIWs, 3KOCHCTeMa, OuOIleH03, Owocdepa; MeTabo/M3M,
rOMeOoCTa3s, K/IeTOUHbI KIMMYHHUTET, OMOCHHTe3 6Gesika, OMOMOMMMEphI, JUCKPETHOCTb, CAMOPETY/ISALHs, CAMOBOCIIPOM3Be/IeHHe,
Hac/1e[CTBEHHOCTb, U3MEHUUBOCTh, SHEPT03aBUCUMOCTh, POCT U Pa3BUTHE);

Ouosiornyeckue Teopun: KinetouHas Teopus T. I1IBanHa, M. [lInetinena, P. BupxoBa; K/0Ha/IbHO-CEEKTUBHOTO UMMYyHUTETa I1.
Opaux, N.. MeuHukoBa, XpOMOCOMHasi Teopusi Hac/ieACTBeH-HOCTU T. MopraHa, 3akoH 3apogpliimeBoro cxonacrsa K. bapa,
3BO/IIOLMOHHasA Teopus Y. [lapBuHaA, CHUHTeTHYeCKass TeOpUs 3SBOJIIOLMM, Teopus aHTporioreHesa Y. [lapBuHa; Teopus
buoreorieHo3a B.H. CykauéBa; yuenve H.V. BaBunoBa o LieHTpax MHOroo0Opasusi U MPOUCXOXKJeHUsl KYJbTYPHBIX pacTeHuH,
yuenrie A.H. CeBeprioBa 0 TyTSX U HalpaB/leHUsSX 3BOIONNMU, ydyeHue B.M. BepHazckoro - o 6uocdepe); 3aKOHBI
(eqHOOOpAa3Usi TIOTOMKOB T1€PBOTO TIOKOJIEHUS], pacliieryieHusi TPU3HAKOB, He3aBUCUMOTO Hac/e[loBaHUSI TMpU3HAKOB I
MeHjens; CLeJIEHHOTO Hac/jle[0BaHUA IPU3HAKOB U HapylleHus cleluleHWs reHoB T. MopraHa; rOMOJIOTUUeCKUX Ps/OB B
Hac/eCTBeHHOW n3MeHumBocTd H.JM. BaBuioBa; reHetrueckoro paBHoBecust /Ik. Xapau u B. BaiiHOGepra; 3apobIlieBoro
cxozctBa K. Bapa; buoreHernueckuii 3akoH . ['ekkessi, . Mrosuiepa);

PUHLIUIIBI (‘JI/ICTOT]:I raMer, KOMHﬂeMEHTapHOCTI/I);

rpaBusia (MuHUMyMa FO. JInbuxa, 3K00ruyeckoit nmupaMmu/bl urcesi, 6MomMacchbl ¥ SHEPrum);
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||FI/IHOT€3LI (xoarjepBatHoi A.W. OnapuHa, mepBuuHOro 0ynboHa k. XonmgetiHa, mukpocdep C. dokca, pubo3uma T. Yek) |

YMeHue pelllaTb TOMCKOBbIe OHOJIOTMUECKWE 3aflauM; BBISB/SATH TPUUUHHO-CI€[ICTBEHHbIE CBSI3UM MeXAY HCC/IeyeMbIMU
OUOo/IOTHUeCKUMU OOBEKTaMM, TIPOL[eCCaMUd U SIBJIEHUSIMU; [leflaTh BBIBOJBI W TIPOTHO3bl HA OCHOBAaHWU ITOTyUYEHHBIX
pe3y/bTaToB; COCTABJISITh T€HOTUITMUECKHEe CXeMbl CKPelMBaHUs [ijisi Pa3HbIX TUIIOB HAC/e/J0BaHMs TIPU3HAKOB y OPraHU3MOB,
COCTaBJIATH CXEMBI TIePEHOCA BEl[eCTB U YJHEPTHUU B IKOCUCTeMaX (LIeMy TIUTaHUs, TTUITeBbIe CEeTH)

YMeHue ycTaHaB/IMBaTh B3aMMOCBSI3M MEXY CTpOoeHHeM U (YHKLMSMH: OpraHOM/IOB, K/IeTOK pa3HbIX TKaHeW, opraHaMu U
CUCTeMaMH OpPraHOB y PacCTeHUi, >KUBOTHBIX U ue/loBeKa; MeXy 3TarnamMy oOMeHa BellleCcTB; 3TallaMM KJIETOUHOIO LiMK/Ia U
JKU3HEHHBIX LWK/JIOB OPraHWU3MOB; 3TarlaMi 3MOPHOHA/IBHOTO Pa3BUTHS; TeHOTUIIOM U (PeHOTHIOM, (peHOTHIIOM U (aKTopamu
cpezibl OOMTaHMS; TPOLIeCCaMHU 3BOJIIOLIMY; JABIDKYLIMMU CHJaMH aHTPOIIOreHe3a; KOMIIOHEHTaMM pa3/MUHbIX KOCUCTEM U
MPUCTIOCO0/IeHNSIMH K HIM OPraHi3MOB

YMmeHue BBIJE/IATh CYLL€eCTBEHHEBIE TIPU3HAKHU:

CTPOEHUsI BUPYCOB, K/IeTOK MPOKAPHOT M 3YKApHOT; OJHOKJIETOUHBIX ¥ MHOTOK/IETOYHBIX OPraHHM3MOB, BUJOB, OMOTeO01IeHO30B,
KOCHCTeM U Ouocdeprl; CTPOEHWS OpraHOB U CHUCTEM OpraHOB pacTeHWM, >KMBOTHBIX, UeJIOBeKa; IIPOLeCCOB
JKU3HEesITeIbHOCTH, TIPOTEKAIoIUX B OpPraHW3Max pPacTeHWH, KMBOTHBIX M UesloBeKa; OMO/IOrMuecKWX MpOLIeccoB: oOMeHa
BelriecTB (MeTab0/M3M), MHGOPMALIMK U TIpeBpallieHysl SHepPruu, OpokeHusl, aBTOTPOPHOT0 U reTepoTpoHOr0 TUIIOB MUTAHUS,
¢doTocuHTE3a U XeMOCHHTe3a, MUTO3a, Mei03a, raMeToreHe3a, SMOpHOreHe3a, MOCTIMOPHOHATILHOTO Pa3BUTHS, Pa3MHOXKEHHS,
VHAWBU/yalbHOTO Pa3BUTUsI OpraHu3Ma (OHTOTreHe3a), B3aUMO/IeNCTBYsI TeHOB, reTepo3uca; JeHCTBUN UCKYCCTBEHHOr0 0TOO0Da,
CTaOUIM3UPYIOIIETo, /[ABWKYIIETO U pa3phIBAIOIIEro eCTeCTBEHHOro O0TOOpa; a/IonaTpuyeckoro YW CUMITATPUUYECKOTO
BH1000pa30BaHusl; BIUSHUS ABWXKYIUX CUJ 3BOJIFOLMM Ha TeHO(OH/ TOMY/SLUH; TIPUCIIOCOOIeHHOCTH OpPraHUu3MOB K cpejie
obuTaHvsl, uepeZlOBaHNs HAaITPaBIeHUM BOTIOLMH; KPYTOBOPOTA BEIL[eCTB U IIOTOKA YHEPTHUH B IKOCHUCTEMAX

CchopMHpOBaHHOCTL YMeHUsI BbIJIe/IATh CyIlleCTBeHHbIe NMPU3HAKK BUPYCOB, KJIETOK MPOKapHUOT U 3YKapUOT; OHOK/IeTOYHBIX U
MHOTOKJIETOUHBIX OPraHU3MOB, BH/IOB, OMOTEOI[eHO30B 1 IKOCHCTeM; 0COOeHHOCTH TPOLIeCCOB 0OMeHa BeIleCTB U MpeBpallieHust
JHepruu B KieTKe, (DOTOCHHTe3a, MIaCTUUeCKOro U SHepreTUUeckoro oOMeHa, XeMOCHHTe3a, MUTO3a, Meii03a, OTJI0/I0TBOPeHUs,
Pa3BUTHS U Pa3MHOKEHUsI, UHAWBUYaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), OOpPbOBI 3a CyIleCTBOBAHUE, €CTeCTBEHHOTO
orbopa, BUA00Opa30BaHUs, TIPUCIIOCOOSEHHOCTH OpraHM3MOB K Cpefile OOWTaHUs, BMSHUS KOMIIOHEHTOB SKOCHCTEM,
AHTPOTIOTEeHHBIX U3MEHEHHUI B 9KOCHCTEMAaxX CBOEM MECTHOCTU, KPYTOBOPOTA BEI[eCTB U TIPeBpallieHHs] SHepruu B buocdepe

YMeHHe WCII0/Ib30BaTh COOTBETCTBYIOI[HE apTYMEHThI, OMOJIOTUYECKYI0 TEPMUHOJIOTHUIO W CHMBOJIMKY JJIST /I0Ka3aTe/lbCTBa
POZICTBa OPraHU3MOB Pa3HbIX CUCTeMaTU4YeCKUX TPYIIT; B3aMMOCBSI3M OPraHMW3MOB U Cpe/ibl 00WTaHusI; eJHHCTBA Ye/I0BeUeCKUX
pac; HeoOXOAMMOCTH 3Z0POBOT0 00pa3a >KU3HHU, COXpPaHeHHsI Pa3HOOOpa3wst BUJOB 1 SKOCHCTEM KaK yCIOBHS COCYIL[eCTBOBAHHS
MPUPO/IbI M UeIOBeuecTBa

YmeHue KPHUTUUYECKH OL€HWBATH I/IHCl)OpMaI_[I/I}O O10J/IOrMUeCKOro Coaep>XKaHuA; HWHTEPIIPeTHUPOBATh STHYECKHE daCIIeKThbI
COBPEMEHHBIX I/ICC]'Ie,ELOBaHI/II‘/JI B 6I/IO]'[OFI/II/I, MeJuiiHe, 6I/IOTeXHO]'IOFI/II/I; pPaCCMaTpHUBATb r100a7bHbIE Y9KOJOrHUYECKHe l'IpO6JI€MbI
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||COBp€M€HHOCTI/I, (hopMHpOBATh TI0 OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UIIUIO

Tabmwmma 6
[TepeueHb 3/1eMEHTOB COZieprKaHus, TpoBepsieMbix Ha EI'D mo 6uonorum
Kopg || TIpoBepsieMblii 3/1eMEHT COZlePKaHKsl |
1 ||BI/IO]'IOFI/IH KaK HayKa. 7K1BbIe CUCTeMbI U UX M3yUeHHe |
1.1 CoBpemMeHHasi 6uo0/IOTHs - KOMILJIEKCHasi HaykKa. buosnorvueckue HayKd U u3ydaeMble UMU Mpobsembl. DyHJameHTalbHbIE,

MPpHKJ/IaJHbIE WU TIOUCKOBbIE HAYUYHbIE NCC/I€JOBAHWA B OuroJIOTHH.

3HaueHre 6MOOTHMY B (POPMHUPOBAHUM COBPEMEHHOM eCcTeCTBeHHO-HayYHOUM KapTuHbI Mupa. [Ipodeccuu, cBsizaHHbIe ¢ OUOIOTHEl.
3HaueHre OWOJIOTUM B TIPAaKTUUYECKOH /IeATeNIbHOCTH 4YesloBeKa: MeAWIIMHE, CEeThbCKOM XO3SIMCTBE, MPOMBIIIEHHOCTH, OXpaHe
TIPUPO/bI

1.2 JKuBble cucTembl Kak rpeiMeT nu3ydeHusi Ouosoruu. CBOMCTBA KUBBIX CUCTEM: eJUHCTBO XUMHUECKOT0 COCTaBa, AUCKPETHOCTh U
LIeJIOCTHOCTb, CJIO)KHOCTb M  YIOPSJOYEHHOCTb  CTPYKTYPbl, OTKPBITOCTb, CaMOOpraHMW3allis, CaMOBOCIPOHW3BeeHUe,
pa3ApaKuMOCTb, U3MEHUHMBOCTh, POCT U Pa3BUTHE. Y POBHU OpraHM3ally KUBBIX CUCTEM: MOJIEKY/ISPHBINA, KJ€TOYHbIN, TKaHEeBbIM,
OpraHU3MeHHBIH, MMOMYJISIIMOHHO-BU/IOBOH, 3KOCUCTeMHBIN (OuoreolieHoTHYeCKUii), 6uochepHsbiid. [Tporjecchl, MPOUCXOAAIe B
JKUBBIX cucTemMaX. OCHOBHBIE IMPU3HAKU KUBOTO0. JK13Hb Kak (hopMa Cyl[eCTBOBaHUSI MaTepuu

1.3 Mertoapl 6uosiornueckoit Hayku. HabroseHre, namepeHue, SKCIIepPUMEHT, CUCTeMAaTH3alusl, MeTaaHaiu3. [ToHsTHe 0 3aBUCHMOU U
He3aBUCUMOM MNepeMeHHOW. [lnaHupoBaHve skcniepuMenTa. IlocraHoBka M nposepka runore3. Hyneas rumortesa. [TonsTue
BLIOOPKU U e€ JocToBepHOCTh. Pa3bpoc B buosoruueckux AaHHBIX. OljeHKa J0CTOBEPHOCTU TOTYUYeHHBIX pe3yabTaToB. [IpUUMHbI
VICK&KeHMsI pe3y/bTaToB 3KCIlepruMeHTa. I1oHATHe CTaTUCTUYeCKOro Tecra

2 ||KneTKa Kak 61ojioruyeckas cucreMa

2.1 KreTka - cTpyKTypHO-() YHKIMOHAMbHAsT eJUHUI[A )KUBOT0. VIcTOpHST OTKPBITUS KaeTKH. PaboThl P. I'yka, A. JleeHryka. KnetouHas
teopus (T. IlIBanH, M. llneligeH, P. BupxoB). OCHOBHBIE TI0JIOXKEHUSI COBDEMEHHOU K/IETOUHOM TEOPUH.

MeToapl MOJIEKY/ISIDHOM W KJIETOYHOW OWOJIOTMU: MHKPOCKOMHS, Xpomartorpadus, 37eKTpodope3, MeTOJ, MeueHbIX aTOMOB,
JuddepeHIMaIbHOe LIeHTPU(YrupoBaHue, KyJIbTUBUPOBaHKe K/1eTOK

2.2 ||XHMHH€CKHﬁ COCTaB KjleTKu. Makpo-, MUKPO- U y/IbTPAaMUKPO3/IeMeHThl. Bozla 1 eé posib Kak pacTBOpUTe/Is, peareHra, yuyactvie B
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CTPYKTYPUPOBaHUU KJIeTKH, TeTIOpery/isiui. MuHepanbHbIe BelecTBa KJIETKH, MX Ouosiormueckass posib. Posib KaTMOHOB M
aHVOHOB B KJIeTKe.

buonornyeckue nosumepsl. benku. AMUHOKUC/IOTHBIM coctaB OenkoB. CTPYKTyphl 6enkoBoi MoseKky/bl. [lepBUYHasi CTPYKTypa
Oenka, renTuAHas CBs3b. BTOpHuHasi, TpeTHUUHasi, UeTBepTUYHasi CTPYKTYphl. [leHaTyparms. CeoiictBa GenkoB. Kmaccudukarys
6enkoB. bruosornyeckre pyHKLIMN OeKOB.

YrneBoabl. MoHOCaxapuibl, JUCAXapyAbl, OJIMrocaxapuzibl U Toaucaxapubl. OOLui TMaaH CTpoeHusi U (U3UKO-XUMUUEeCKHe
CBOICTBA yI/1eBo/IoB. brosornueckre QpyHKIMN YT/IEBOZOB.

Jlurigel. 'uapodunsHo-ruapodo6HbIe cBoicTBa. Knaccubukaius munuzos. Tpuriuiepubl, Gochonuniibl, BOCKHA, CTEPOUBL.
buonornueckue ¢yHkiuu munugoB. OOIMe cBOMCTBa OMOIOTMYECKUX MeMOpaH - TeKyuecTb, CIIOCOOHOCTh K CaMO3aMbIKAHHIO,
TIOJTYTIPOHULIAEMOCTb.

Hykneunosbie kucnotel. JHK 1 PHK. Ctpoenve HyknenHOBbIX KucaoT. Hykneotuzpl. TIpuHLyn KomMrsieMeHTapHOCTH. [IpaBuiio
Yapradda. Ctpykrypa OHK - aBoiiHasi criupanb. MectoHaxoxaeHue u owonorunueckue dyakimu [JHK. Buger PHK. ®OyHKIMM

PHK B KieTke.

Ctpoenue mosiekynbl AT®. Makpospruueckde cBs3u B Mosiekysne AT®. Bbuonoruyeckue dbyHkiumu AT®. BoccTraHOBIeHHBIe
NepeHOCYMKH, UX QyHKIMU B KiaeTke. CekBeHnpoBaHue [JTHK.

CrpykTypHas 6buomnorus: buoxuMudeckre u bruodrsnuecke UCC/Ie0BaHUS COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOJIeKY1

Tumbl KIETOK: SyKapuoTHUecKass W TipokapuoThueckas. CTpPyKTYpHO-(DYHKI[MOHaAlbHbIe o00Opa3oBaHusi KieTKu. CTpoeHue
MPOKApHUOTUUECKOM KreTku. KierouHasi cTeHKa Oaktepuit u apxeil. OcoOeHHOCTU CTPOEHHSI TeTepOTPO(HON M aBTOTPOGhHOM
TIPOKapHUOTHUECKUX K/IeTOK. MecTo U pojib TPOKapHOT B OMOLIeHO3axX.

CrpoeHrie U (YyHKIIMOHUPOBaHWE JYKapUOTUUYeCKOW KieTKd. Ilma3matuueckas MembOpaHa (ria3manemma). CTpykTypa
TIa3MaThyeckoi MemOpaHbl. TpaHCIOPT BeIeCTB uepe3 IIa3MaTU4YeCcKyl0o MeMOpaHy: maccuBHbIA (Auddysus, obmerdéHHas
mubdy3ns), akTUBHBIM (TIEPBUUHBIM U BTOPUYHBIA aKTHUBHBINA TpaHCTopT). I[TosyrnpoHuijaeMocTs MembOpaHbl. PaboTa HaTpuii-
Ka/IMeBOro Hacoca. JHAOLMTO3: TMHOLMTO3, parouuTo3. Jk30uuTo3. KietouHas cteHka. CTpyKTypa U YHKLIMU KJIETOYHOU CTEHKH
pacTeHui, TpHOOB.

Lluronnasma. llurosons. Llutockener. [IBwkeHue LuTonIasMmbl. OpraHoubl KaeTkd. OpHoMeMOpaHHble OpPraHOWZbBI K/IETKH:
sHoru1a3Matrdeckasi cetb (OIIC), ammapar ['osbgyku, TM30COMBI, UX CTpOeHWe W (QYHKOMUA. B3anMOCBsi3b OfHOMeMOpaHHBIX
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opraHou/ioB k/eTku. CTpoeHHe rpaHy/IsipHOro peTHuKyaymMa. CHHTe3 pacTBOPUMBIX OenkoB. CHHTe3 KIeTOYHbIX MeMOpaH. ['mafkuii
(arpaHy/IsIpHBINA) SHJOMNIa3MaTU4YeCKUl peTUKyayM. CekpeTopHas (QyHKLUus anmnapara ['onbmku. TpaHCIIOPT BellecTB B KJeTKe.
Bakyomnu pactutenbHbIX KineToK. Knetounsii cok. Typrop.

[TosiyaBTOHOMHBIE OPraHOW/IbI K/I€TKWA: MUTOXOHAPHWH, TaacTu/ibl. CTpoeHue U QYHKI[MM MUTOXOH/PHUM U riactuj. [lepBuuHble,
BTOPDUYHbIE M CJIO’KHbIE TIACTUbI (DOTOCHHTE3WPYIOLIUX 3yKapuOT. XJ/IOpPOIJIaCThbl, XPOMOIIACTBI, JIEWKOIIACThl BBICLIMX
pacTeHuH.

HemembOpaHHbIie opraHow/ bl KjieTKU CTpoeHue U (GYHKIIMA HeMeMOpaHHBIX OpPraHOWZIOB K/aeTKW. Prubocombl. MUKpoduiaMeHTHI.
MeiiieuHble KaeTKU. MUKpoTpyOouku. Krnerounwidd 1jeHTp. CTpoeHHe W [BW)KEHHE >XTYTUKOB M pecHUuYeK. MHUKpPOTPyOOUKH
LIUTOIIa3Mbl. L]eHTproIb.

fAnpo. OO6osouka siipa, XpOMAaTHH, Kapuoria3Ma, SIIDBIIIKM, WX CTpoeHWe W (GYHKUMW. $JaepHbId OGe/KOBbI MaTpPHUKC.
[TpocTpaHCTBEHHOE pacIio/ioKeHWe XpOMOCOM B uHTepda3HoM siipe. benkyd xpomaTwHa - TUCTOHbI. KieTouHble BK/IOUEHUS.
CpaBHHUTe/IbHAsA XapaKTePUCTHUKA KIeTOK 3YKaproT (PacTUTeTbHOM, XKUBOTHOM, TPUOHOM)

2.4

ACCUMUISLIAS ¥ TUCCUMIISILIVSA - IBe CTOPOHBI MeTabosm3ma. Turbl oOMeHa BelljecTB: aBTOTPO(HBIN U TeTepoTPOQHBIA. YuacTue
KUC/IopoJa B 0OMeHHBIX TpoljeccaXx. OJHepreruyeckoe obecrnieueHue kieTKu: mpeBpaileHe AT® B oOMeHHBIX TIpoljeccax.
depMeHTAaTHBHBIA XapakKTep peakLyil KIeTOYyHOro mertabosmm3ma. depMeHTHI, UX CTPOEHHe, CBOWCTBA M MeXaHH3M [IeMCTBUSL.
KodepmenTsbl. OTiumsi (hepMeHTOB OT HeOpraHMUYeCcKUX KaTaiu3aTopoB. benku-akTuBaTopel U 6eMKU-UHTMOUTOPBL. 3aBUCHMOCTb
CKOpOCTH (pepMeHTaTUBHbIX PeakLUid OT Pa3/MUHbIX (PaKTOPOB.

[TepBUUHBIN CHHTE3 OpraHUYeCcKUX BellecTB B KieTke. PorocuHTe3. Posb XjopornactoB B npolecce dorocuHTe3a. CBeToBas U
TeMHOBasi (a3bl. [IpofyKTUBHOCTH ¢oTOoCHHTe3a. BrusHue pa3nuuHbIX (AaKTOPOB Ha CKOPOCTb (OTOCHHTe3a. 3HauyeHue
dboTocuHTe3A.

XemocuHTe3. Pa3Hoobpa3ue OpraHM3MOB-XeMOCHHTETUKOB: HUTpUGUIMpYOLe OakTepuu, >kesie3obakrepuu, cepobakTepu,
BO/IOPOZIHBIe OakTepuu. 3HauUeHre XeMOCHHTe3a.

AHaspoOHble opraHusmbl. Buzael Opoxenus. IIpoaykTel OpokeHHWsT M WX UCIIO/b30BaHUE UYelIOBeKOM. AHa3poOHbIe
MHKDOOPTaHH3MbI KaK 00BeKThI OM0TeXHOIOrMH U Bo30yAuTeny 6ose3He.

A>5po6Hble OopraHu3Mbl. JTambl SHepreTnyeckoro obmeHa. IToAaroToBuTenbHbINA 3Tan. ['HMKOMM3 - GECKHUC/IOPOHOE paclilerieHne
IJIFOKO3BI.
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Buonornueckoe OKWCIeHWe, WIM K/IeTOUYHOe /blxaHue. Posib MWUTOXOHApWUN B TMporjeccax OHOOrMYeCKOTO OKHCTEeHHS.
Luknnyeckue peakimu. OxuciutensHoe (ocdopunrpoBanye. IlpenMyiriectBa aspob6HOro myTH oOMeHa BelecTB Iepef
aHa’poOHBIM. I (HEeKTUBHOCTh HEPreTHUeCKoro ooMeHa

2.5

Peakun MaTpuuHOro cuHTesa. [IpMHIMN KOMITJIEMEHTapHOCTH B peaklMsX MAaTPUYHOIO CHUHTe3a. Peanu3aniusi HacieCTBEHHOU
vHbopmalui. ['eHeTWueckuii Kojl, ero cBoicTBa. TpaHckpurius - maTpuuHbii cuHTe3 PHK. TIpuUHIUIBI TpaHCKPUIILUU:
KOMII/IEMEHTApHOCTb, aHTHUIIapaslle/IbHOCTb, aCUMMETPUUYHOCTb. TpaHCiAnus U eé 3rtambl. Ydactve TpaHcnopTHeix PHK B
buocuHTe3e Oenka. YcnoBus buocuHTe3a 6enka. KogupoBanue amuHokucnot. Ponb pubocom B 6rocrHTe3e Oenka.

OpraHu3alys TeHOMa y TMPOKApUOT U 3YKapUOT. Perynsiusi akTUBHOCTU TeHOB y TIpoKapuoT. ['urnore3a onepoHa (P. XKako0b, XK.
Maho). Perysnsiusi 0OMeHHBIX TIPOLIECCOB B KiieTke. KjieTouHbIi romeocTas.

Bupych! - HekleTouHble (YOPMBI )KU3HU U 00/MraTHbIe mapa3uThl. CTpoeHre
TIPOCTBIX U CJIOXKHBIX BUPYCOB, pETPOBUPYCOB, OakTeprodaros.

BupycHble 3a007eBaHHs ueoBeKa, JKMBOTHBIX, pacteHuii. CIIN I, COVID-19, coijianbHble U MeJUIL[UHCKHE TIPO0/IeMBI

2.6

KrneTouHblid 1[UKI, ero mepuogbl U peryssius. VHTepdasa u muto3. OcoOeHHOCTH TIPOIECCOB, TMPOTEKAIIUX B WHTepda3se.
[ToaroToBka Knetku K JeneHuto. [lpecrHTeTMYeCKM (MOCTMUTOTHMYECKWM), CUHTETUYECKMM M  TOCTCUHTETHUYECKUU
(mpeMUTOTUYECKHWI) TTeprO/Ibl UHTeP(a3bl.

Matpnuneli cuHte3 JHK - perumikanms. IlpuHiuner pervmkanuu [JHK: KomrieMeHTapHOCTb, MOJyKOHCEPBAaTUBHBIA CHUHTE3,
aHTUmnapaslenbHoCcTb. Mexanusm perymkarmu JTHK. Xpomocomsl. CTpoeHune xpomocoM. TesioMeps! 1 TesloMepasa. X pOMOCOMHBIN
Ha0bOp K/IeTKH - KapUOTHIL. [IUTI/IONHBIN 1 TalIOWAHbIA HaO0pbl XpPOMOCOM. I"'0OMOJIorMuHbIe XpOMOCOMBI. [10/10BBIe XPOMOCOMBI.

[enenvie knetku - MuTo3. CTaguM MHUTO3a M TIPOMCXOJSIIME B HUX NpoLecchl. Tumbl mMuTO3a. KapvokvHe3 M LUTOKMHES.
buosiornueckoe 3HaueHHe MUTO3a. Perynsiys MUTOTUYECKOTO I[MK/Ia KieTKU. [IporpaMmupyemasi KjieTouHasi Tubesb - aromnTos.
@DyHKIMOHaMbHAs FTeHOMUKA

Opranu3sm Kak 6rosioruueckast CcTemMa

3.1

O,E[HOKJ'IETOIIHLIG, KOJIOHMa/IbHbIE€, MHOT'OKJ/IETOUHbIE OPIrdHHW3Mbl U MHOT'OTKdAHEBbLIE€ OPrdaHU3MBI.

@dopMbI pa3MHO>KEHUSI OPTaHU3MOB: Oecriosioe (BK/TIOUasi BEreTaTUBHOE) U M0JI0Boe. Buzibl 6ecriosioro pa3MHO>KEHUS: TIOUKOBAHKE,
CriopyJisiLusi, pparMeHTaLYsl, KTOHUPOBaHKe.
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[TonoBoe pa3mHosxeHue. IlosioBeie KneTku, win rametsl. Metio3. Ctaguu Meriosa. [loBeeHre XxpomocoM B Mero3e. KpoccrHrosep.
buonornueckuii cMbIC/T Melio3a U MOJIOBOTO Tpotiecca. Melio3 U ero MecTo B KU3HEHHOM LIMK/le opraHu3MoB. [lpea3apojpiieBoe
pa3zButHe. ['ameToreHe3 y >KMUBOTHBIX. [looBbIe kese3bl. OOpa3oBaHMe U pa3BUTHE IMOJIOBLIX Ki1eTOK. CriepMaToreHe3 M OOTeHe3.
CrpoeHue TMOMOBLIX KieTok. OTIof0TBOPeHre U 3MOPUOHA/NbHOe pa3BUTHE YKUBOTHBIX. CrOCOOBI OTUIOIOTBOPEHHS: HapyKHOe,
BHyTpeHHee. [TapTeHoreHe3. IHAUBUAYa/IbHOE Pa3BUTHe OpraHu3MoB (oHToreHe3). CTasivy SMOpHUOTeHe3a )XUBOTHBIX (Ha MPUMepe
nsryiku). Jpo6nenue. Turbl Apo6ienusi. OcobeHHOCTH [po06eHUsT MIEKOMUTAIOMIUX. 3apoblilieBble JIUCTKU (TacTpPYJIsLus).
3aksajika OpraHoB U TKaHeH W3 3apO/IbIIIEBBIX JIMCTKOB. B3auMHOe BMsiHYE YacTel pa3BUBAIOIETOCS 3apo/pbiiia (3MOproHaibHast
VHAYKUMS). 3ak/iajKka IUlaHa CTPOEHUs] >KMBOTHOTO KakK pe3y/lbTaT HepapXWuyeckKuxX B3auMOJEeNCTBUM reHOB. BiusiHue Ha
3MOpUOHA/TEHOE Pa3BUTHE Pa3/IMUHBIX (DAKTOPOB OKPY)KAIOII[eH cpefibl. POCT U pa3BUTHE KUBOTHBIX. [T0CTIMOPHOHA/IBHBIN TIEPHO/I,.
IIpsiMoe u HempsiMoe pa3BuTue. Pa3Butve c Meramopdo3oM y 0ecrio3BOHOUYHBIX M TIO3BOHOUHBIX >XMBOTHBIX. Buonoruueckoe
3HaueHHe TIPSIMOTO U HeMpsIMOTO pa3BUTHS, UX PaclpoCTpaHeHWe B MpUpoze. Tumbl pocta >KUBOTHBIX. PaKTOPbI PEryJsLiuu poCcTa
JKUBOTHBIX U yesioBeKa. CTa/iuy MOCTIMOPHOHABHOTO Pa3BUTHSI Y )KUBOTHBIX U UesioBeka. [1epro/ibl OHTOTeHe3a uesioBeKa.

Pa3MHOkeHMe W pa3Butve pacteHui. ['amerodut u criopopur. Meiio3 B KU3HEHHOM IMK/e pacteHuil. ObOpa3oBaHue Criop B
nipotiecce Meiio3a. I'ameToreHe3 y pactenuii. OrioJOTBOPeHHe W Pa3BUTHE PAaCTUTETbHBIX OPraHU3MOB. [|BOMHOe OTJIOZ0TBOPEHHe
y L{BeTKOBBIX pacTeHui. Obpa3oBaHue U pa3BUTHe CeMeHH. MeXaHW3Mbl PeryJsisiliii OHTOTeHe3a Y pacTeHU U )KUBOTHBIX

3.2 Wctopusi cTaHOBNeHUSI W pa3BUTHS TeHETUKU KakK Hayku. OCHOBHble TeHeTHUeCKue TIOHATHUS U CUMBOJbL. ['OMOJIOTHYHBIE
XPOMOCOMBI, ajijieflbHble TeHbl, albTePHAaTUBHbIE MPU3HAKU, JOMUHAHTHBINA U peLieCCUBHbBIA MPU3HAK, TOMO3UI0Ta, FeTepO3Urora,
yKcTast JIMHUS, TUOPU/IBI, TeHOTHUTI, heHoTHI. OCHOBHBIE METO/bI TeHEeTUKH: TUOPUI0/IOTUUeCKHH, ITUTO/IOrMUeCKUM, MOJIEKY/ISIPHO-
FeHeTUYeCKUI

3.3 MoHorubpusHoe ckpeiijuBaHue. [1epBblii 3akKoH MeH/jenss - 3aKOH eAuHOOOpasus TMOPHUAOB TMepBOTO IOKoeHus. IIpaBusio

JOMUHUPOBaHUs. BTOpoi 3akOoH MeH/enss - 3aKOH pacIleryieHusi TPU3HaKoB. LlUTo/oruueckyue OCHOBBI MOHOTUODPHHOTO
CKpelllMBaHus. ['UoTe3a UMCTOTHI ramer.

AHanusypyoliee cKpeljuBaHye. [Ipome)XxyTouHbIM XapakTep Hac/lel0BaHusl.
PaciernyieHre Mpy3HaKoB NIPU HEITOJTHOM IOMUHUPOBaHMUH.

[urnbpraHoe ckpelyBaHue. TpeTuii 3aKoH MeH/jesis - 3aKOH He3aBUCHMOT0 HaC/Ie[0BaHusI MTPU3HAKOB. LIuTosorinueckrie OCHOBBI
IUrMOpHUHOTO CKpelBaHUs.

CrueruieHHOe HacjieloBaHHe Mpu3HakoB. Pabotel T. Moprana. CijeryieHHOe HacjieJoBaHWe TeHOB, HapyIlleHHe CIIeIIeHUsT MeXY
reHamMyd. XpOMOCOMHasi TeOpHsl Hac/1e,ICTBEHHOCTH.
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lenetka mosla. XpOMOCOMHBIM MeXaHW3M OIpefie/ieHUsl Iosia. AyTOCOMBI M TOJIOBBIE XPOMOCOMBL. I'OMOrameTHbli U
reteporaMeTHbIi 10J1. ['eHeTHYecKasi CTPyKTypa MOJIOBbIX XpoMocoM. HacsiefjoBaHue NPU3HAKOB, CLIEIIIEHHBIX C MO/IOM. I'eHOoTHIT
KaK 1[e/lIoCTHas cuctema. [lneloTporvs - MHOXKeCTBEHHOe [eMCTBHe reHa. MHOXKeCTBeHHbIM ajiennd3M. B3aumogercTBue
HeaJlie/IbHbIX FeHOB. KoMrieMeHnTapHOCTh. OnuvcTas. [lonmumepus

3.4

B3aumogelicTBie reHoTMna W cpefbl TpM  (QopMupoBaHuM (eHoTuna. V3MeHUMBOCTb TPU3HAKOB. KauecTBeHHble U
KOJIMYeCTBeHHbIe MPU3HaKu. By/ibl M13MeHUMBOCTH: HeHac/leCTBeHHasl U Hac/le[,CTBeHHasl.

MoaudukaiioHHasi U3MeHUMBOCTb. Posib cpeibl B (hopMUpOBaHUM MOUGUKALIMOHHON U3MeHUMBOCTU. Hopma peakiinu mpr3HaKa.
BapuatimonHssbiii psifi 1 BapyualioHHast Kpuasi (B. MloranHceH). CBoiicTBa MOAU(PUKALIMOHHON M3MEeHUUBOCTH.

lenoTunuueckass u3MeHUMBOCTb. (CBOMCTBA TeHOTUNMUECKOM W3MEHUYMBOCTH. BuAbl T'eHOTUNMMYECKOW W3MEeHUMBOCTU:
KOMOWHATHBHasA, MyTal[ioHHasi. KOMOWHATHBHas W3MEHUMBOCTb. Mel03 U TMOJIOBOM TIPOI[eCC - OCHOBAa KOMOWHATHBHOM
M3MeHUYMBOCTU. Pojib KOMOMHATUBHOM U3MEHUMBOCTH B CO3/IAHMM TeHeTUYeCKOoro pa3HooOpasusi B IpefiesiaXx 0JJHOTO BU/A.

MyTalyoHHasi U3MeHUMBOCTb. BH/bl MyTaluii: reHHble, XpPOMOCOMHBIE, TeHOMHbIe. CITIOHTaHHbIE U WH/YLIMPDOBaHHbIE MYyTal[lK.
AnepHble U LUTONIa3MaThueckre MyTtaiuu. ComaTuueckue U MojioBble MyTaluud. [IpuurHbl BOSHUKHOBEHUSI MyTaluuid. MyTareHbl
Y UX B/IWSHUE Ha OpPraHU3Mbl. 3aKOHOMEPHOCTW MYTAalL[MOHHOIrO Mpolecca. 3aKOH rOMOJIOTMYEeCKUX PsAJI0B B HacC/ie[CTBEHHOU
n3meHunBocTH (H.M. BaBunos). BHesiiepHasi '3MeHUMBOCTb Y HaC/1eACTBEHHOCTh

3.5

Kapuotun yenoBeka. MexayHapojHas rporpamMma HCC/Ie[oBaHUsl TeHoMa uesioBeKa. MeTozbl M3yuyeHUsi TeHeTHKH uesioBeKa:
reHeajoruyeckrii,  OAM3HELOBbIM,  LUTOreHeTMUeCKUi,  MOMY/SLMOHHO-CTaTUCTUUECKUM,  MOJIeKY/IsSpPHO-TeHeTUUeCKU.
CoBpeMeHHOe oOripejie/ieHre TeHOTUIIa: MOJHOTeHOMHOe CeKBeHUPOBaHWe, TeHOTUIIMPOBaHWe, B TOM uucie C nomouibio ITLIP-
aHanmu3a. HacnencrtBenHble 3abosieBaHusi yesioBeKa. I'eHHble U XpPOMOCOMHbIe 0Oojie3HUM uesioBeKa. bosiesHu c HacsieiCTBEHHOU
TIPe/IpacIioyIOKeHHOCTbI0. 3HaueHWe MeAWLIMHCKOM T'eHeTWKU B TIpeJOTBPAIlleHWH U JieueHWHd TeHeTHUeCcKuX 3abosieBaHUMiA
yernioBeka. CTBOJIOBbIE K/IETKH

3.6

[loMecTUKaLMsl U CeJieKLMs. 3apoKJeHue CeJleKIMM U JomecThkauuu. Yuenve H./. BaBuoBa 0 LieHTpax IIPOUCXOXAEHUS U
MHOroo6pasusi Ky/JIbTypHBIX pacTeHU. Posb cenekiiuu B CO3/JaHUU COPTOB PacTeHUM U MOpOJ )KUBOTHBIX. COpT, 1MOpo/ia, IITaMM.
3aKOH rOMOJIOTHUYECKUX PSZIOB B HAC/Ie[CTBeHHOM u3MeHunBocty H.U. BaBusioBa, ero 3HaueHue /j1s1 CeJIeKITMOHHON pabOoThI.

Mertopbl ceneKIIMOHHOW paboThl. McKyCcCTBeHHbIM OTOOp: MacCOBBbIM W WHAWBUAYa/IbHBIA. JTarbl KOMOMHALIMOHHOM CeeKLUU.
VcnipITaHye TTPOM3BOIUTE IEH 110 TIOTOMCTBY. OTOOD IO T€HOTHUITY C TIOMOII[BIO OLIEHKU (DeHOTHTIA ITOTOMCTBA U OTOOP TI0 TeHOTHITY
c nomotgpto aHamm3a JHK. MckyccTBeHHBI MyTareHe3 Kak MeTOJ, CeleKIIMOHHOW paboThl. PafgMalMOHHBIA W XUMHWYeCKUM
MyTareHe3 Kak WCTOUHUK MyTaldd y KyJbTypHbIX (hOpM opraHu3moB. Vcrosib30BaHHe TeHOMHOTO peJaKTHPOBAaHUS U MeTOZOB
pekoMOuHaHTHBIX [THK [/ mosyueHHss MCXOJHOTO MaTepuana [js ceneKiud. [lomydeHue TMOMUIIIONOB. BHyTpuBHAOBas
rubpuu3sanysi. BM3KopoCTBEHHOe CKpellfuBaHKe, WM UHOpUAUHT. HepoicTBeHHOe CKpelljuBaHue, WK ayTOpuauHr. ['eTepo3uc

38




W ero mpuuMHbL. Vicnonb3oBaHue reTepo3uca B cenekiud. OTaanéHHas rubpuansanus. [Ipeosonenue 6ecriofusi MeXXKBHIOBBIX
rubpuoB. JlocTiKeHUs CesleKLUU pacTeHUH! U KUBOTHBIX

3.7

OOBeKThI, WCIOb3yeMble B OHMOTEXHOJIOTHH, - KIeTOYHble M TKaHeBble Ky/JIbTYPbl, MUKDPOOPTaHW3MbI, WX XapaKTepPUCTHKa.
TpaguioHHasi 6uoTexHosOrUsA: XsleboreueHue, I0JydyeHUe KUCJIOMOJIOYHBIX TPOJYKTOB, BHHOZenre. MHKpoOHonIoruueckui
cunTe3. OOBEeKTBI MHUKPOOMOJIOTHUeCKUX TexHoymoruid. [IpousBoacTBO Oeska, aMUHOKHUCIOT W BHUTaMHMHOB. VICKyCCTBEHHOE
OIJIOZ,0TBOpeHHe. PeKOHCTPYKLUS AWLIeK/IeTOK M KJIOHMPOBaHUe )KUBOTHBIX. MeTo/, TpaHCIIaHTaLUH sifiep K/IeTOK.

XpoMoCcOoMHasi ¥ TeHHasi UH)XeHepusi. VICKyCCTBeHHBIN CHHTe3 reHa W KOHCTpynpoBaHHe pekoMOuHaHTHBIX JJHK. [locTikeHust u
TIepCrIeKTHBbBl XPOMOCOMHOM 1 TeHHOM MH)KeHepur. MeIMIMHCKYe 610TexHO/I0rMU. VIcroib3o0BaHe CTBOJIOBBIX KJIETOK

CucremMa 1 MHOroobpasyie OpraHiueckoro Mupa

4.1

buonornueckoe pasHooOpa3we opraHu3MoB. CoBpeMeHHas CHUCTeMa OpraHWYecKoro Mwupa. [IpUHIMIBLI KaacCUbUKAIUH
opranusMoB. OCHOBHbIe CICTeMaTUUYeCcKue IPYIIbI OPraHU3MOB.

Oco0eHHOCTH CTPOEHHS U >KU3He[eATeTbHOCTH OJHOK/IETOUHBIX OpPraHW3MOB. bBakTepuM, apxeM, OHOK/IETOUHBbIe T'PHUOBLI,
OJHOKJ/IETOYHbIE BOJAOPOC/IH, Jpyrve TIIpoTecTbl. Ko/lOHMa/bHble OpraHvsMbl. [IBUKeHre OJHOK/IeTOYHBIX OpraHu3MOB:
ameboHIHOe, )KT'YTUKOBOE, peCHUYHOe. 3allfiTa Y OJHOK/IEeTOUHBIX OPraHM3MOB. Pa3pakMMOCTh Y OJHOK/IETOUHBIX OpPraHU3MOB.
Takcucsol

4.2

MHorok/ieTouHble pacTeHHs. B3avMOCBsI3b uacTeli MHOTOKJIETOYHOTO OpraHuM3ma. TKaHW, OpraHbl M CHUCTeMbl OpPraHOB
MHOTOK/IETOYHOTO opraHu3Ma. OpraHu3M Kak equHoe 1jefioe. TkaHu pacteHui. TWITbI pacTUTeNbHBIX TKaHel: oOpa3oBaresbHasl,
TIOKPOBHasl, TPOBO/SAIIAsA, OCHOBHasi, MexaHWuecKasi. OCOOeHHOCTH CTpoeHMs, (QYHKIMM W PACIojio)KeHUs TKaHed B OpraHax
pacTeHul

4.3

BereratuBHble M reHepaTHMBHble OpraHbl pacTeHud. DYHKIMM OpraHoB M CuCTeM opraHoB. Kapkac pacteHui. [IBukeHue
MHOTOK/IETOYHBIX pPaCTeHWH: TPONMU3Mbl U HacTUH. IlorsyoljeHre Bo/ibl, YI/IEKUC/IOrO ra3a YU MUHepaIbHbIX BelleCTB PaCTeHUSMU.
[bixanve pacteHuid. Iuddysus ra3oB uepe3 MoBepxXHOCTb KIeTKU. TpaHCOPTHbIE CUCTEMbI pacTeHUi. BrijjenieHne y pacTeHU.
3ammra y MHOTOK/IeTOYHBIX pacTeHUd. KyTukysa. Cpe/cTBa MaCCUBHOM M XUMUUECKOW 3aliUThl. PUTOHLIU/BL

Pa3,qpa>KI/IMOCTb " peryjadanua y OpraHru3MoOB. Pa3ﬂpa)KI/IMOCTB " peryjdaiuda 'y MHOIOKJIETOYHBIX paCTeHHﬁ. PocTtoBeie BelleCTBa U
KX 3HAUeHHe

4.5

MHoOrokneTounble >XMBOTHblE. B3aMMOCBsA3b uYacTedd MHOIOKJIETOUHOTO OpraHusMa. TKaHW, OpraHbl M CHCTeMbl OpPraHOB
MHOT'OK/IETOYHOr0 opraHusMa. OpraHusMm Kak efinHoe Lieioe. I'omeocrtas. TKaHM KMBOTHBIX U Yel0BeKa. TUIIbI )KUBOTHBIX TKaHeM:
SMUTe/MA/IbHAs, COeIUHUTE/bHAs, MblllleuHasi, HepBHast. OcoOeHHOCTH CTpoeHus, GYHKI[MM M pacIioyioyKeHHsl TKaHell B OpraHax
JKUBOTHBIX U YeJIOBeKa
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4.6

Opranel M cHUCTeMbl OpraHoB JKMBOTHbIX. DyHKIMM oOpraHoB U cucteM opraHoB. Omnopa Tena opraHusmoB. CKeseTsl
OJJHOKJIETOYHBIX ¥ MHOTOKJ/IETOUHBIX JKUBOTHBIX. Hapy>KHbIM 1 BHYTpeHHUH cKesleT. CTpOeHMe U TUIbI COeJHeHUs KOCTeM.

[IBr>KeHre MHOI'OK/IeTOUYHBIX JKUBOTHBIX. [IUTaHue KuBOTHBIX. ITuTaHne 1TO3BOHOYHBIX KUBOTHBIX. [IbIXaHue KUBOTHBIX. KoxHOe
npixanue. JKabepHoe U IETOYHOe JbIXaHHe.

[IpIxaHre TO3BOHOYHBIX JKUBOTHBIX. OBOJIIOLIMOHHOE YC/IOKHEHHEe CTPOeHUsl JIErKWX ITO3BOHOYHBIX JKUBOTHBIX. [lpIxarenbHas
CcUCTeMa uesioBeKa. MexaHM3M BEHTWISILUM JIETKUX y NTUL] U MJIEKOMUTAIOIIUX. TpaHCIOPT BeLecTB y OpraHvM3MoB. TpaHCIopT
BelleCTB y J>KMBOTHbIX. KpoBeHOcHast cucrema U eé opraHbl. KpoBeHOCHass cuCTeMa ITO3BOHOYHBIX JKUBOTHBIX. Kpyru
KpoBooOOpaIlieHrsl. OBOJIIOLIMOHHBIE YC/IOKHEHUS] CTPOeHHsi KPOBEHOCHOW CHCTeMbl TIO3BOHOUHBIX JKUBOTHBIX. BbljeneHue y
opraHusMmoB. Breinenenue y >kxuBoTHBIX. COKpaTUTe/bHbIe BaKyou. OpraHel BeigeneHns. CBA3b MOJIOCTU Tejla C KPOBEHOCHOW U
BbI/IEJIUTE/IbHOM CUCTeMaMU. BblfieieHVe y MO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Y MHOTOK/IETOYHBIX >KMBOTHBIX. IIOKpOBBI U KX
Npor3BoJHble. Pa3fpakMMOCTb W pery/islys y OpraHusMoB. Pa3fpakuMMOCTb y OJHOK/IETOYHBIX OpraHW3MOB. TakCHUCHI.
Pa3ipa)xrMOCTh U perynsLys Yy MHOIOK/IETOUHBIX PacTeHui. POCTOBBIe BelljeCTBa U X 3HaUYeHHe.

HepBHasi cucteMa 1 peduieKTOpHasi peryssilidsi y MHOTOK/IETOUHBIX >KMBOTHbIX. HepBHasi cucTeMa U eé OT[iesibl. DBOIOLMOHHOE
yC/I0)KHEeHVe CTPOeHUsI HePBHOM CUCTeMbl y KUBOTHBIX.

Pa3paboTka anropuTMOB U mporpamm [ijist 3QQpeKTUBHON (DYHKIMOHA/JIbHOW aHHOTALMK eHOMOB, TPAHCKPUIITOMOB, MPOTEOMOB,
MeTab0/I0MOB MUKPOOPTaHU3MOB, PaCTeHUH, )KUBOTHBIX U UeJIOBeKa

OpraHu3Mm uesioBeKa U ero 3/[0POBbe

5.1

OpraHbl ¥ CUCTEMbI OpPraHOB 4YesoBeKa. OT/esbl TOJIOBHOTO MO3Ta TO3BOHOUHBIX JKMBOTHBIX. Pediekc W peduiekTopHasi jayra.
be3ycsioBHble U yC/iOBHBIE peduieKchl. ['yMopaibHasi peryssiius U SHAOKPUHHAs CHUCTeMa >KUBOTHBIX W uesioBeKa. JKesesbl
SHJIOKDUHHOW CHUCTEMBI M WX TOPMOHBI. [lelicTBUe TOPMOHOB. B3aMMOCBSI3b HEPBHOW W SHAOKPUHHOM cucTeM. ['Wroranamo-
runoguzapHas cuctema. Pedsekc u pedektopHasi ayra. be3ycioBHble U yC10BHbIe pedieKChl

5.2

3amuTa opraHu3ma oT Oose3Heii. VIMMmyHHasi cucteMa dYenoBeka. K/eTOuHbII YW T'yMOpajbHBIM WMMYHHTET. BpOKAEHHBIM,
nproOpeTéHHbIN  crienudryeckuii UMMyHUTeT. Teopusi K/IOHa/IbHO-CeslleKTUBHOrO uMMyHHUTeTa (I1.Opnux, @.M.bepuer,
C.Tonerasa). BocrianutennbHbIe OTBETHI OPraHU3MOB. Posib BpOXKAEHHOTO MIMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00/1eBaHMIA

5.3

KpoBeHocHasi cuctemMa U eé opraHbl. Cep/lle, KDOBEeHOCHbIe COCyZbl U KpoBb. Kpyru kKpoBooOpaiieHusi. PaboTa cepala u eé
PEery/SIust

5.4

[bixaHve uenoBeka. [Inddy3us ra3oB uepe3 MoBepxXHOCTb K/IeTKHU. [IbIxaTesbHasi cUCTeMa 4esoBekKa. JlpIxaTe/ibHasi TIOBEPXHOCTb.
Perynsnys AbixaHusi. [lpixatesibHble 00bEMbI

5.5

||HI/ILueBapI/ITeJILHaﬂ cucteMa uesoBeka. OTzesbl MULEBAPUTENBHOTO TpakTa. [IuilleBapuTesibHbIE >Kese3bl. BHYTPUIO/JIOCTHOE U
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||BHyTp1/IKJ1eT0que nuieBapeHye |

5.6 IMTokpoBbl U X npousBoAHbIe. Opranbl BbiieneHus. [Touku. CTpoeHre U GyHKLMOHUPOBaHUe HedpoHa. DuUabTpalys, ceKperus u
obpaTHoe BcachbiBaHHME KakK Me€XaHHU3MbI PaOOThI OpPraHoB BhiziesieHHss. OOpa3oBaHMe MOUM y UesloBeKa

5.7 ||,Z[BI/I>KeHI/Ie yesioBeKa: MblilieyHasi cuctema. CKesleTHbIe MBIIIIIBI M UX pabota. CTpOeHMe U THUTTbI COeIMHEHUS KOCTeH |
6 ||Teop14;1 5BOJIIOLMU. Pa3BuTue XKuU3HU Ha 3emiie |
6.1 OBomouroHHas Teopus Y. laperHa. [IpeAnockinky BO3HUKHOBeHUs fapBUHU3Ma. JKY3Hb U HayuyHas JesTenbHOCTh Y. [lapBrHa.

[BroKyle cuibl 3BOMIOLMM BUJOB 1Mo Y. [lapBUHY (BbICOKAasi MHTEHCUMBHOCTb pPa3MHOKEHWS] OPraHU3MOB, Hac/ie[CTBEHHast
M3MEHUYMBOCTb, O0pb0a 3a Cyl|eCcTBOBaHUe, eCTeCTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuHTeThueckoil Teopuu 3Bomonuu (CT3). HeiftpanbHas Teopusi 3Bostolud. CoBpeMeHHasi SBOJIIOL[MOHHAs
6uosiorusi. 3HaueHe BOJTFOL[MOHHON Teopyur B (POPMUPOBAHUU eCTeCTBEeHHO-HAyYHON KapTHHBI MUpa

6.2 [Momynsilysl KaK 37ieMeHTapHas eiMHUIA 3BoJoud. CoBpeMeHHbIe METOAbI OL[eHKU eHeTHUeCKOTO0 pa3Ho00pasusi U CTPYKTYPHI
norysisiiuii. Mi3ameHeHue reHO(OHIA TTOMYJIAIMN KaK 3/IeMeHTapHOe 3BOJIIOIIMOHHOE siBJieHHe. 3aKOH TeHEeTHUeCKOr0 paBHOBECHS
[>x. Xapau, B. BaitnOepra.

OneMeHTapHble (aKTOPhI (ABVIKYIL[HE CUJIbI) IBOTOLMU. MyTalMoHHbIN ripoijecc. KomOuHaTBHAsE ©13MeHUMBOCTh. [lpeiid reHoB -
C/lydaliHble HeHarpaB/ieHHble W3MeHeHUs YacToT asuiesied B monyasiusax. DPdekT ocHoBaresss. Murpauuu. V30as1ust MOy s
reorpaduueckas (MpocTpaHCTBeHHas ), Orosioruyeckas (pernpoAyKTHBHas).

EcrecTBeHHbIN 0TOOp - Hampab/stomuid (akTop 3Bomormu. Popmbl eCTeCTBEHHOr0 OTOOpA: ABYIKYIIUM, CTaOWIU3UPYIOIIUH,
pa3pbIBaroluil (JU3pyNTUBHBIN). [T010BOM O0TOOD.

[Tpucniocob1eHHOCTh OpraHW3MOB KakK pe3y/lbTaT MHKPOSBO/IIOLMU. BO3HMKHOBeHHe TIpUCIIOCOONeHUM Yy OpraHM3MOB.
Apomopto3sl 1 uaroaganTauyu. [Ipumeps! nprucroco6ieHnid y oprannu3MoB. OTHOCHUTETBHOCTD TIPUCITOCOOIEHHOCTA OPTraHW3MOB.

Buz, ero kputepud W CTPYKTypa. BupooOpa3oBaHWe Kak pe3y/ibTaT MHKPO3BOMIIOLMH. M3omsuuys - kiaodeBod  (akTop
BuZiooOpa3oBanus. [1yTy U criocobbl BUI000pa30BaHust: asionaTpuyeckoe (reorpaduueckoe), cuMraTpuueckoe (3K0J0rHueckoe),

"MrHOBeHHOe" (TTO/TUTIIONAU3aliisl, THOpUAn3alus). JIMTeTbHOCTh SBOJIIOIMOHHBIX MTPOI[eCCOB.

MexaHu3Mbl HOPMUPOBaHHUsSI OUOIOTHYECKOTO pasHO0Opa3usi.

Ponb 3BO]'[IOLIHOHHOﬁ Ouosioruu B pa3pa60TKe HayUHBIX MeTOJO0B COXPaHEHHs 6I/IOpa3HOO6paBI/IH. MI/IKpOBBO]'[}OL[I/IH " KO3BOJIFOLUA
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||napa3HTOB ¥ 1X X03seB. MexaHn3Mbl ()OPMUPOBaHUSI YCTOMUMBOCTY K aHTUOMOTHKAM 1 Cr1oco0bI 60pB0ObI C Held |

6.3

MeTopl UM3ydyeHHs Makpo3BooLuM. [laneoHTosorvueckue MeToAbl U3yueHWs 3BomoLuu. [lepexonnble (opMmbl U
dunoreHeTrueckre psiibl opraHu3moB. buoreorpaduueckve MeTofbl uU3yueHusi 3Bosoluu. CpaBHeHue ¢Gopel U (ayHbl
MaTepUKOB 1 OCTPOBOB. broreorpaduryeckue o6actu 3emiu. BUbl-9HJ@MUKY U PEJTUKTHL.

OMOpHoIoruueckie U CpaBHUTETBHO-MOP(OIOTHYECKHEe METO/Ibl M3YUeHHUs SBOIONMU. ['eHeTHyecKue MeXaHW3Mbl 3BOJIOINU
OHTOTeHe3a W TIOSB/IEHMSI 3BOJIIOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHA/JOTMYHbIE OpraHbl. PyJvMeHTapHble OpraHbl U
aTaBU3MbI. MOJIEKY/ISIPHO-TeHEeTUUEeCKHe, OMOXUMHUUYeCKUe U MaTeMaTHUeCKe MeTOZbl U3yUeHUsI SBOJIIOLUU. ['OMOJIOTHUHbIE TeHBbl.
CoBpeMeHHbIE MeTO/Ibl TOCTPOEHHsI (PUIOTeHETUUeCKUX JlepeBbeB. XPOMOCOMHbIE MyTallUX 1 3BOJIFOLIMSI TeHOMOB.

OO61e 3aKOHOMepHOCTH (TIpaBW/Ia) 3BOJOLKMK. HeoOpaTUMOCTb 3BOMIOLMU. AJjanTHBHAsI pajualus. HepaBHOMEpHOCTb TeMITOB
SBOJTIOL[UH

6.4

HayuHble rumoTe3bl TIPOMCXOXKAEHHUS KU3HU Ha 3emse. AGuoreHe3 W maHcrepmus. JloHaydHble TpeJCTaB/IeHUs] O 3apOKAeHUU
JKWA3HM (KpealoHu3M). ['MnoTe3a mMoCTOSHHOTO CaM03apOoXKAeHus )KU3HU U eé onpoBepykeHue onbitaMu ®@. Penu, JI. CnasnnaHiany,
JI. Tlactepa. IlpoucxoxgeHue >XU3HM U actpobuosiorusi. OCHOBHbIE STalbl HEOpPraHWUeCcKoW sBosirolWu. [lnaHeTapHas
(reonornueckasi) 3BOMIONMS. XUMHUYeCcKast SBOTIOIMS. AOUOTeHHBIN CMHTe3 OPraHUYeCKUX BeIlecTB U3 HeopraHuueckux. OmbiT C.
Musinepa u I'. FOpu. Ob6pa3oBaHue mnonuMepoB u3 MoHoMepoB. KoatlepBatHasi rumnore3a A.M. OmnapuHa, rUnoTe3a MepBUYHOTO
oynboHa k. XosgeiiHa, reHethyeckass ruriote3a I'. Mémnepa. Pubosumbl (T. Yek) u rumortesa "mumpa PHK" Y. I'mnbGepra.
dopmrpoBaHue MeMOpaH ¥ BOSHUKHOBEHHE MPOTOK/IeTKH.

Ncropus 3emu 1 MeToAbl eé usydeHus. VMckonaeMble opraHuyeckKre oCTaTku. I'eoxpoHosiorus u eé metrofbl. OTHOCUTe/IbHAS U
abcomoTHas reoxpoHosorusi. ['eoxpoHosioruueckas 11Kasa: 30Hbl, 3pbl, IePUO/bI, STIOXH.

HauanbHble 3Tanbl opraHnyeckoi 3Bostolui. [1osiBrieHre 1 3BOJTIOLMS NEPBBIX K/IeTOK. DBoUoLMs MeTabom3ma. Bo3HUKHOBeHue
nepBbIX JKocucTeM. CoBpeMeHHble MHUKPOOHbIe OWOIIIEHKM KakK aHajior TepBbix Ha 3emsie coobijectB. CTpOMAaTOJ/UTHI.
[TpoKapHOTHI U 3YKapHOThlI.

[TpoucxoskaeHre >yKapuoT (cMMOHOTeHe3). OBOJIIOIMOHHOE TIPOUCXOXK/EHHEe BHUPYCOB. IIpOMCXOKIE€HHE MHOTOK/IETOUHBIX
OpraHu3MoB. Bo3HUKHOBeHHe OCHOBHBIX TPYIIT MHOTOK/IETOUHBIX OPraHU3MOB.

OCHOBHBI@ 3Tarbl 3BOJIIOLMU BBICIIMX pacTeHui. OcHOBHBbIe apomMopdo3bl pacTeHuil. Brixoj pacreHuil Ha cymry. [losiBieHue
CTIOPOBBIX pacTeHU U 3aBoeBaHue UMM cylid. CeMeHHbIe pacTeHus. [IporcxoskieHre 11BeTKOBBIX PaCTeHHUH.

OCHOBHBIE 3Tanbl BOJIIOLMU JKUBOTHOrO Mupa. OCHOBHBIe apoMopdo03bl KUBOTHBIX. BeHzckasi dayHa. KemOpuiickuii B3phIB -
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TMOsiB/IeHe COBPEeMEeHHBIX THUIOB. [lepBbie XOp/OBble KUBOTHble. JKW3Hb B BOJe. DBOJIIOLMS TM03BOHOUHBIX. [IpoucxoskieHue
ampubuit u pentwinii. [IpoucxokJeHWe MIEKOMUTAIOIMMX U TTULl. [IpuHIMN KmoueBoro apomopdosa. OcBoeHMe
0eCrio3BOHOUHBIMU ¥ TTO3BOHOUYHBIMU YKUBOTHBIMH CYIIIH.

Pa3BuTHe XM3HHM Ha 3emsie T0 3paM M TIepuojiaM: apXel, TIpPOTepo30H, Taneo30i, Me3030M, KaitHo30u. OOIjas XapaKTepUCTHUKA
K/IUMaTa M TeoslorMyeckux mpoiieccoB. TlosiBeHWe W pacliBeT XapaKTepPHbIX OpPraHW3MOB. YTjieoOpa3oBaHUe: ero YCJIOBUS U
B/IMSTHUE Ha ra30BbI COCTaB aTMOC(epHI.

MaccoBble BbIMUPaHMS - 3KOJOTMYeCKHe KPU3WChl NpouuIoro. IIpyuvHbBI M CeACTBUS MacCOBBIX BbIMUPaHWW. COBpeMeHHBIN
5K0JIOTMYeCKUi KpU3HC, ero 0C0OeHHOCTH

6.5

Pasgensl u 3afaud aHTponosioruv. Metoapl aHTporiosiornyd. CTaHOBeHUe TpeZCTaB/leHU O TPOMCXOXKAEHUH YesoBeKa.
CoBpemeHHbIe HayuHble TeopuHu. CXOZCTBO YesloBeKa C >KMBOTHBIMH. CHCTeMaTW4eCKOe TOJIOKeHHe desioBeKa. CBHeTe/bCTBa
CXOJCTBA Ue/lioOBeKa C J>KUBOTHBIMU: CpaBHUTeIbHO-MOpdosornyeckue, sMOpuosornyeckue, (U3M0I0ro-6MoXumMuyecKue,
noBefieHueckre. OT/INUMSI YeloBeKa OT J>KUBOTHBIX. [IpSMOXO)K/ieHWe W KOMILIEKC CBS3aHHBIX C HUM TIPU3HAKOB. Pa3Butue
T'OJIOBHOT'O MO3ra 1 BTOPOW CUIHa/IbHOM CUCTEMBI.

[BrKyiiye cumbl (hakTopbl) aHTporioreHesa: Ouosiormueckue, coryanbHble. COOTHOLIEHHe OHOJIOTMUECKUX W COLMaIbHBIX
¢daxkTopoB B aHTpornioreHe3e. OCHOBHbIE CTa/[UM aHTPOIOreHe3a. ABCTPAIONUTEKU - JBYHOTHE MpeJKH Jitofei. UenoBek ymebi,
TepBble W3rOTOB/JEHUs] Opyaui TpyZAa. UenoBek NpsIMOXOJAIIMI W TepBbI BbIXOA Jtofed 3a mpefensl Adpuku. Yenosek
reiifiennsbeprckuil -o0ImuMil MpejoK HeaHZepPTaJbCKOTO UesioBeKa M uesloBeKa pasyMHOro. YesioBeK HeaHZAEPTaJbCKUN KakK BUJ
Mofiell XOJ0AHOro KiauMaTa. YesioBeK pa3yMHbIi COBPEMEHHOrO THIIA, [EHUCOBCKWIN UeloBeK, OCBOEHHEe KOHTHMHEHTOB 3a
nipegesnamu Apuku.

OBOMIOLIMSl COBPEMEHHOr0 yesioBeka. EcTecTBeHHBIN 0TOOp B MOMy/sLMsAX uyesioBeKa. MyTallMOHHBIN IpoOLlecC M MOIMMOP(U3M.
[MomnynsALyOHHBIe BOJHEL, Apelid reHoB, MUTrpalus U "3¢deKT ocHoBaTens" B MOMYJSALMAX COBPEMEHHOI'0 UeoBeKa.

YenoBeueckue pacekl. [ToHsitue o pace. bosnbime pacel: eBporieonHasi (eBpa3uicKasi), aBCTpajo-HerpovuiHas (3KBaTopuabHasi),
MOHTro/IoMiHas (a3uaTcKo-aMepuKaHCKasi). Bpemsi U myTu pacceneHdsi yejioBeKa IO IjlaHeTe. EJUHCTBO 4YesioBeuecKuWx pac.
HayuHasi HecoCTOsITe/TBHOCTb pacu3Ma. [Iprcroco6sieHHOCTh YesioBeKa K Pa3HbIM YC/IOBUSIM OKpY»Karoileil cpensl. BrwsHue
reorpadrueckoli cpesibl U Aipelidpa reHOB Ha MOP(OJIOTUIO U (DH3UOJIOTHIO UeloBeKa

OKOCUCTEMBI U Mpucymue MM 3aKOHOMEPHOCTH

7.1

Pa3zesnel 1 3a1aun 3ko0rvn. CBsSI3b 9KOJIOTHH C APYTUMU HayKamMH. MeTo/bl 3konorud. [ToseBbie HaO/moieHNst. DKCIIEPUMEHTHI B
9KOJIOTMM: TIpUpPOJHBbIe W JlabopaTopHble. MojenvpoBaHue B 95KOJOTWHA. MOHUTOPUHT OKDY’Karolllel cpeJbl: JIOKaabHbIH,
pervuoHaIbHBIN U T7100aTBHBIN
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7.2

OKonornyeckve (akTOpbl U 3aKOHOMEpPHOCTH uX JedcTBus. Kiaccudukanusi SKOMOrMyecKdx (akTopoB: abuOTHUecKHe,
OuoTrueckue, aHTporioreHHble. OOIMe 3aKOHOMEPHOCTH JeHCTBUS 3KosorndeckKux ¢akTtopoB. IlpaBuno wmmHumyma (K.
HInpenresns, FO. JInbux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTeHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue aktopbl. CBeT Kak 3Kojorndeckuii akrop. [lelicTBre pa3HBIX YU4aCTKOB COJIHEUHOTO CITeKTpa Ha OPraHH3MBL
OK0JI0rM4ecKre IPyMIbl paCTeHUM U )KUBOTHBIX N0 OTHOLIEHUIO K cBeTy. CUrHaibHas posb cBeta. @otonepuogusm. TemnepaTypa
KaK 3Kosiorndyeckud ¢akrtop. [lelicTBMe TeMmmepaTypbl Ha oOpraHusMbl. [lOHKWIOTEpMHbIE W TOMOWOTEPMHbIE OpPraHU3MBbI.
OBpUTEPMHBbIe U CTEHOTePMHbIe OPraHU3MBI.

BnakHocTh Kak 3Kosioruueckuii dakrtop. IIpucriocobsmeHuss pacTeHMM K TmojjepkaHHi0 BojgHoro OanmaHca. Knaccudukarus
pacTeHU 1O OTHOILEHUIO K Bojie. IIprcrioco6ieHust )KUBOTHBIX K M3MEHeHHI0 BOAHOTrO pexknma. Cpesbl 00MTaHUSI OPraHHW3MOB:
BO/IHAsi, HA3eMHO-BO3/YIlIHas!, TIOUBeHHasl, TJIyOMHHasl TIOANOoYBeHHasi, BHyTpUOpraHu3MeHHas. PU3MKO-XUMUUecKrue 0COOeHHOCTH
cpen obutaHust opraHu3MoB. IIpucriocobieHust OpraHu3MOB K >KM3HH B Pa3HBIX CpeZax.

buonornueckue PUTMBEI. BHeltiHve u BHYTPEHHHE PHUTMBI. CYTO‘-IHLIG U roguyHbie pUTMBI. HpI/ICHOCO6]'IeHHOCTb OpraHM3MoOB K
Ceé30HHbIM HM3MEHEeHUAM YCJIOBI/Iﬁ JKW3HU.

JKu3HeHHbIe (GOpMBI OpraHu3MoB. I[IOHsITHe O >XHU3HEHHOH Qopme. YKu3HeHHble (OPMBI pacTeHWil: [epeBbsi, KYyCTapHHKHY,
KyCTapHUYKH, MHOTOJIETHUE TPaBbl, OIHO/METHHE TPaBbl. JKu3HeHHbIe ()OPMBI )KMBOTHBIX: THAPOOUOHTBI, Fe0OMOHTBI, a3POOUOHTHL
OcobeHHOCTH CTpPOeHHs 1 00pa3a KU3HM.

buotuueckue daktopbl. Bubl OMOTHUECKUX B3aUMOJIEMCTBUHN: KOHKYPEHIIUs, XUIITHUUEeCTBO, CUMOMO03 U ero ¢hopmbl. [TapasuTusm,
Kooriepalysi, MyTyaan3M, KOMMeHCaiu3M (KBapTUPAHTCTBO, HaxyieOHWYecTBO). HeTpoduueckue B3auMOJeHCTBUSI (TOMHUYECKUE,
dopuueckue, ¢abpuueckue). 3HaueHHe OMOTHUECKMX B3aUMOJENUCTBUM [/Is CYILeCTBOBAHUSI OPTaHW3MOB B Cpelie OOUTaHUS.
[TpuHIUI KOHKYPEHTHOT'0 UCK/TFOUeHUSsI

7.3

OKoJIorThYecKre XapaKTepUCTUKM mnonysasuuu. [lomynsius kak Ouomnorumyeckass cucrema. Posb HeOJHOPOZHOCTH  Cpejibl,
¢usnuecknx 6apbepoB 1 ocobeHHOCTeH O61oI0THY BIOB B (JOPMUPOBAHUM MTPOCTPAHCTBEHHOMN CTPYKTYPBI MOMy/isLii. OCHOBHBIE
NoKasaTeau MOMY/ALMU: YUCAeHHOCTb, IUIOTHOCTb, BO3pacTHas W I10JIOBas CTPYKTypa, POKAAaeMOCTb, NPUPOCT, TeMI pOCTa,
CMepPTHOCTb, MUTPaLUl.

JKoJiorhueckasi CTpykrypa nonysasaiuu. OLieHKa YMC/IeHHOCTH Nony/siiyy. JIuHaMuyKa MONyJisiliug U eé perynsnus. buotuueckui
MOTeHLMaA nonyasauyMd. MoJenvpoBaHue JUHaMUKU nony/asiuu. KprBble pocTa UMCIeHHOCTH NOMy/suu. KpuBble BBDKUBAHUS.
Perynsiiusi 4dc/ieHHOCTH TOMYJsALui: poib (akTOPOB, 3aBUCAIIMX W He 3aBUCAIIMX OT IJIOTHOCTU. DKOJIOTUYECKHe CTpaTervuu
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BU0B (1- 1 K-cTparerun).

[MTousitTe 06 3KonOTMYecKOW Huile BuAa. Mectoobutanne. MHoromepHass Mofesb 3Kojorudecko Humu k.M. XartumHcoHa.
Pasmeps! sKonornueckoi HULM. [IoTeHIMaIbHas ¥ peanr30BaHHAas HULLIN.

BI/IA KdK CHCTeMa HOHy.TIFILlPIﬁ. Apeanbl BHOB. BI/IA]:I U UX XHU3HEHHbIE€ CTpATErmu. 3aKOHOMepHOCTI/I roBeleHusa 1 MI/IFpaL[I/Iﬁ
’KUBOTHBIX. brosoruueckre HBa3uu Uy>XepOJAHBIX BU0B

7.4 CoobijectBa opraHu3moB. buolieHo3 u ero cTpykTypa. CBsI3U MeXXAy OpraHu3MaMHu B OuorieHO3e. DKOCHCTeMa KaK OTKpbITast
cuctema (A.x. Tencnu). DyHKUMOHanbHble O/IOKM OpraHW3MOB B 3KOCHCTEMe: TMPOJYLIEHTbI, KOHCYMEHTBI, peJyLleHTbI.
Tpodurueckue ypoBuu. Tpoduueckre nenu u cetd. Abrotuueckre 6/10Ku SKocrcTeM. [1ouBbI U Wbl B 9KOcKcTeMax. KpyroBopot
BeleCTB U IIO0TOK 3Hepruu B 3KocucTeMe. OCHOBHBIE IIOKasaTe/M S5KOCUCTeMbl. buomacca U npoaykuus. DKOJIOrMYeckKue
TTUpaMU/bI ukces, 0MOMacChl ¥ SHEePTHU.

HaripaBnieHHbIe 3aKOHOMEpHBIE CMeHBI COOOIIEeCTB - CyKIeccHMd. I[lepBUuHble W BTOPHUHBIE CYKLIECCMM W WX TIPUUHHBI.
AHTpOTIOreHHbIe BO3/eHCTBUS Ha cykijeccud. KimmakcHoe coo6iiectBo. BruopasHoobOpa3sue U MoHOTa KPyroBOpOTa BeEILECTB -
OCHOBA YCTOMUMBOCTU COOOILECTB.

[TpupoaHble 3KOCHUCTeMbl. AHTPOIIOTeHHbIe 3KOCHUCTeMbL. ATPO3KO CHCTeMa. ArporjeH03. Pa3nmuuusi MeXay aHTPOIOTreHHbIMUA U
NIPUPOJIHBIMHM  SKOCHCTeMaMH. YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucrem. ['opopckas ¢iopa u  ¢ayHa.
CuHaHTpomuM3alusi Tropofckold (ayHbl. Buosoruueckoe ¥ X03sWCTBEHHOE 3HaueHHWe arpo3dKocucTeM U ypOO3KOCHCTeM.
3aKOHOMEPHOCTHU (POPMUPOBaHUSI OCHOBHBIX B3aUMO/IeCTBUM OPraHU3MOB B 9KOCHCTeMax.

HEPEHOC SHEePryvu U BelleCTB MeXXy CMeXXHbIMH SKOCHCTeMaMM. Y CTONUYNBOCTD OpraHM3MoB, HOHYJIHL[I/Iﬁ " OKOCHCTEM B yC/IIOBUAX
€CTeCTBEHHBIX M dHTPOIIOTr€HHBIX BO3A€ﬁCTBHﬁ

7.5 buocdepa - obmieryiaHeTapHasi 000/iouka 3eM/H, T/e CYIeCTBYeT WM CYIlleCTBOBana »KU3Hb. YueHue B.V. BepHajckoro o
ouocdepe. Obmactu 6uocdeprr U eé cocraB. JKuBoe BemecTBO 6uochepbl U ero GyHKIMHA. 3aKOHOMEPHOCTH CYII[eCTBOBaHUS
6uocdeprl. OcobeHHOcTH 6Guocdepbl Kak Ti00asbHOW 3KOCHCTeMbl. [IMHaMHuecKoe paBHOBecwe B Ouocdepe. KpyroBopoTsl
BeIIeCTB ¥ OMOreoXUMHUUecKUe IUKIbI (Yr1epoza, a30Ta). PUTMHUUHOCTE siBleHUH B Orocdepe.

3onanbHOCTE OUoctepsl. [ToHsaTHe 0 6roMe. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOWHBIE jieca, CMelllaHHbIe U [ITMPOKOJUCTBEHHbIe
nleca, CTeIy, caBaHHbI, yCTbIHYU, TPOMTUYECKHe Jieca, BRICOKOTopbsl. Kiumar, pacTuTenbHbINA U )KMBOTHBIA MUP OMOMOB CYILIH.

CTpykTypa 1 GYHKLYsS XKUBBIX CUCTEM, OL[eHKa UX PeCypPCHOTO ToTeHI[1ana U 6ruochepHbIx GyHKLHH

7.6 ||3KonomquKHe KPU3UChl U UX TIPUUMHBI. Bo3/elicTBre uenoBeka Ha 6uocdepy. 3arpsisHeHue Bo3AyIIHON cpeibl. OxpaHa Bo3/yxa.

45



3arpsisHeHue BOJHOU cpefibl. OXpaHa BOJHBIX pecypcoB. Pa3spyieHre nouBbl. OXpaHa MOYBEHHBIX PeCypcoB. V3MeHeHue KMMara.

AHTpPOMNOreHHOe BO3/leliCTBME Ha PACTUTE/NbHbIA M >KUBOTHBIM MUpP. OXpaHa pacTUTENbHOTO W >KUBOTHOTO Mupa. OCHOBHbIE
TIPUHLUIBI OXpaHbl TIpUpo/bl. KpacHbeie kHuru. Ocobo oxpaHsiemble mipupofHble Tepputopuu (OOIIT). BoraHuueckue cazbl U

300J/I0TU4Y€eCKHe IMapKH.

OCHOBHBIE TIPUHLMITBI YCTOMUMBOTO Pa3BUTHUSI UesiOBeueCTBa M MPUPOAbL. PaljMoHasbHOe MPUPOJAOIOIb30BaHUE M COXPaHEHHe

6uosiorryeckoro pasHoobpasus 3emiu

TEMATHUYECKOE IVNTAHUPOBAHUE

10 K/IACC
Ne Pa3zen (cozepikanue) Tema 1JOP Kor-so
ypoOKa 4yacoB
Pa3pen 1 buosiorus Kak HayKa* bubmioreka LJOK
1 (2 yaca) buonorus B cucTteMe HayK https://m.edsoo.ru/863e6122 1
buonormsi kak Hayka. CBs3b https://m.edsoo.ru/863e632a
ouosiorun C 00I111eCTBEHHBIMH, 1
TeXHUUeCKUMU u JpYTUMU
ecTeCTBEHHbIMM HayKaMu, (unocoduel, MeTozbl MO3HAHUS )KUBOW TIPUPO/BbI.
5 STUKOW, 3CTeTMKOM U mpaBoM. Ponb  IIpakrtuueckast pabora «VICIio/ib30BaHHe Bbubmoteka LIOK
bronornu B (OPMUPOBAHUM = pa3MUUHBIX METO/0B NP U3yYeHUN https://m.edsoo.ru/863e6122

COBpPeMEHHOW Hay4YHOM KapTUHBI MHpa.
Cucrema 6MOIOTHYECKUX HAYK.

MeTto/b1 TO3HaHUS JKUBOU

OUOJIOTUYECKUX 0OBEKTOB»
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npupoabl  (HabJoZieHre, 3KCIIePUMEHT,
ornKcaHue, WU3MepeHue, KaacCubHUKaius,
MO/Ie/TMpOBaHue, CTaTUCTUYECKAst
00paboTKa JIaHHBIX).

Pa3gen 2 JKuBble CHCTEMBbI H HX
opranu3anus™® (1 uac)
JKuBbie cucrembl (OUOCHCTEMBI)

KaKk TipegMeT u3yueHUss OHOJIOTUH.
Otnnumne JKUBBIX CUCTEM oT
HeOpraHuuyeCcKOW MPUPOJbL.

CeoiicTBa OuWocHcTeM H  UX

pa3HooOpa3ue. YpPOBHU OpraHu3alyiu
buocucTeM: MOEKY/ISIPHBIN, KIeTOUHBIH,
TKaHEBLIH, OpraHU3MeHHbIN,
MOMNYJIALIMOHHO-BU/JOBOM, 5KOCHUCTEMHBIN
(6broreotieHOTHUECKHIA), 61OChHEPHBIH.

buosiornueckue cucremsl, poLeCChl U
WX U3yueHue

bubmoreka [IOK
https://m.edsoo.ru/863e6564

bubmoreka IIOK
https://m.edsoo.ru/863e674e

Pa3pen 3 XuMHuueckui cOCTaB M
cTpoeHue KjaeTkn*(8 uacos)

XUMHMUYECKHUM  COCTaB  KJIETKH.
XyMHUecKue 3/IeMEeHTHI:
MaKpO03JIeMEeHTbI, MUKpPO3/1eMeHThl. Boa
Y MUHepaJibHbIe BellleCTBa.

@YHKI[MA BOAbBI U MHUHEpaIbHBIX
BewlectB B Kjetke. [logngepykanue
OCMOTHUECKOro OanaHca.

benku. CocTaB U cTpoeHHe GeKOB.
AMUHOKHC/IOTBI — MOHOMEpPhI 0eJIKOB.

XHWMHUUeCKUH COCTaB KeTKU. Bosa u bubmoreka [IOK
MUHepa/bHble COU https://m.edsoo.ru/863e6b72
bubmoreka IIOK

Benku. CoctaB 1 cTpoeHue OelKoB

https://m.edsoo.ru/863e6b72

®depmeHTbI — OUOIOTHYECKHe
Karanu3aropsl. JlabopaTtopHasi paboTa
«/3yueHne KaTaJMTUUECKOW aKTHUBHOCTH
(hepmMeHTOB (Ha rpuMepe aMuJIa3bl UK
KaTasiasbl)»

bubmioreka LJOK
https://m.edsoo.ru/863e6b72

YrneBoasl. JInuabl

bubmioreka LJOK
https://m.edsoo.ru/863e6870
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10

11

HesameHumele u 3aMeHHMbIe
aMUHOKHCJIOTBHI. AMVHOKUCIOTHBIN
COCTaB. YDOBHU CTPYKTYpbl 0enKoBOM
MOJIeKy/bl  (TiepBUYHAs,  BTOpPWYHas,
TpeTUYHasi U YeTBepTUUHAsi CTPYKTYpa).
XuMuryeckue CBOMCTBA 6enKoB.
buonornyeckue ¢pyHKLIMN O€KOB.
depmeHTsl —  OHONOTHYeCKUe
Karanu3atopel. CrpoeHue (epmeHTa:
aKTHBHBIN LIeHTD, cybcrpartHas
crelu(UUHOCTb. KodepmeHThL.
Buramunbl. Otnvuns  ¢GepMeHTOB OT
HeopraHMuecKrx KaTaan3aTopoB.

YrneBoapbr: MOHOCaxapu/bl
(rmoko3a, pubo3a U /Ie30KcHpH003a),
Jvcaxapuabl (caxaposa, JaKTo3a) U
nosmcaxapuzbl  (Kpaxmasn, TJIMKOTeH,
Lje//it0i03a). buonornueckue (QyHKUMN
yT/71eBO/OB.

JIunubr: TPUTIULIEPU/IbI,
dochonunuael, CTepou/pbl.
I'uapoduisHO-THAPOGOOHBIE  CBOMCTBA.
buonornueckre  GyHKUMM ~ JWNKJOB.
CpaBHeHUe  yI/IeBOJOB, 0elKOB W
JIUTIU/IOB KaK UCTOUHHUKOB SHEPTUH.

Hyknennoseie kuciotel: JHK wu
PHK. Hykneotupi —  MOHOMEDBI
HYK/IEMHOBbIX ~ KUC/IOT. CTpoeHue U
¢yukuun [JHK. CtpoenHue u (QyHKLUU
PHK. Buger PHK. AT®: crtpoeHue u

byHKLMM.

Hyxknennossle KUCi0Tbl. AT®

bubmoreka IIOK
https://m.edsoo.ru/863e6d5c

Wctopus u MeTo/bl U3yUeHUs KIIeTKH.
Knerounas Teopus.

bubmoreka [IOK
https://m.edsoo.ru/863e6e88

KreTtka Kak e/IOCTHasd XKHBasd CHUCTeMa

CTpoeHune 5yKapuOTUYeCKOW KJIeTKH.
JlaboparopHasi pabota «/3ydyeHue
CTPOEHUsI KJIeTOK PAaCTeHUH, )KUBOTHBIX,
rpuboB 1 bakTepHii 1oJ MUKPOCKOTIOM
Ha rOTOBBIX MUKPOTIperiapatax 1 ux
OTUCaHue

bubmoreka IIOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢
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Lurtonorus — Hayka O KIIeTKe.
Knetounas Teopusi - rpumep
B3aUMOZIENCTBUSL UAed U (PAKTOB B
Hay4YyHOM I103HaHUMU. MeTo/bl M3yueHust
KJIETKH.

Krnerka Kak 1e/iocTHasi >KvBas
cucrema. OOmMe TNpU3HAKA —KI/IETOK:
3aMKHYTast Hapy’KHast MeMOpaHa,
Monekynbl JHK kKak reHeThueckuit
arrapar, cucTemMa CuHTe3a Oesika.

Tunbl KIeToK: 3yKapuoThJeckas u
TIPOKapUOTAYECKasl. OcobeHHOCTH
CTPOEHUs] TIPOKApUOTHUYECKON KJIeTKHU.
KrnetouHasi creHka Gakrepuii. CTpoeHue
YKapUOTUUeCKOM KieTKHu. (OCHOBHbIe
OT/IMYMS PAaCTUTeNIbHOW, >KWBOTHOW U
rpUOHOM KJIeTKH.

[ToBepXHOCTHBIE CTPYKTYPbI
KJIETOK - KJIeTOYHast CTeHKa,
TVIMKOKAJIIKC, ux GbyHKIMN.

[TnasmaTuueckast MemOpaHa, eé cBoicTBa
u  QysHkyuu. lutorlasma u eé
OpraHoOu/BblI. OpHoMeMOpaHHbIe
opranouzbl kiaetku: OIIIC, ammapar
I'ombpku, ymusocoMsl. IlomyaBTOHOMHBIE
OpraHoufibl  KJIeTKU:  MWUTOXOH/PUH,
MIIaCTUJBI. ITpoucxoxpaenue
MUTOXOHJPUM U I1acThfj.  Bugpl
ractig.  HemeMOpaHHBIe  OpraHOWBI
K/JeTKHA: pUOOCOMBI, K/IeTOYHBIA LIeHTP,
L{eHTPUOJIH, PeCHUUKHY, JKTYTUKU.
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DyHKLUU OpraHou/I0B KJIeTKH.
Bxitouenus.

Anpo — perynsiTOpHbIA  LIeHTp
kieTtkd. CTpoeHue sjpa:  sfepHas

o0o0/l0uKa, KapwoIia3mMa, XPOMAaTHH,
A/PBIIIKO. XPOMOCOMEIL.
TpaHCITOPT BeILeCTB B K/IeTKe.

12

13

14

15

16

17

Pa3pen 4 ’)KusHeesaTe/IbHOCTh
K/IeTKu*(6 yacoB)

OOMeH BerleCcTB, UM MeTabOU3M.
Accumunsiiis (TlacTuueckuid 0OMeH) u
JUCCUMMJISALIASA (3HEPreTUUeCKUii oOMeH)
— iIBe CTOpDOHBI eJUHOrO TIpolecca
MeTabosm3Ma. Posib 3aKOHOB COXpaHeHHsT
BeIIeCTB W 9JHEPru B TOHUMaHUU
MeTabosm3Ma.

Turnbl obmeHa BeIlleCTB:
aBTOTPO(HBIA U TeTepoTpodHbIA. Ponb
dbepMeHTOB B 00OMeHe BeIIeCTB W
TipeBpall[eHUU SHePTyu B KJIeTKe.

doTtocuHTE3. CeroBast u
TeMHOBast (a3bl oTocuHTe3a. Peakuyu
¢doTocuHTe3a. O deKTUBHOCTb

¢dorocuHTe3a. 3HaueHue (OTOCHHTE3a
JJ1s1 )KU3HU Ha 3emse. BiusiHve ycioBui
cpefbl Ha (OTOCMHTE3 M CIOCOOBI
TOBBIILIEHUS] €r0  TPOAYKTUBHOCTH Yy
KY/bTYPHBIX paCTeHUM.

XeMOCHUHTe3.

OOMeH BelleCTB WK MeTab0I13M Bubmiotexa OK
. https://m.edsoo.ru/863e7c98
bubmoreka IIOK
0} . X
OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7aae
bubmoreka [IOK

OHepreTuyeckuii 0OMeH

https://m.edsoo.ru/863e7dc4

JKu3HeHHbIN 1IUK/I K/IeTKU. [leneHue
K/1eTKU. MuTto3. JlaboparopHasi pabota
«HabsroieHre MUTO3a B KJI€TKaX
KOHUYMKA KOpeIIlKa JTyKa Ha TOTOBBIX
MHKpOIIperapaTax»

bubmioreka LJOK
https://m.edsoo.ru/863e796e

buocuHTes Geska. PeaKLlI/IH MdTPpHUYHOI'O
CHHTEe3ad

bubmioreka LJOK
https://m.edsoo.ru/863e796e

Tpancnsuys — 6uocuHTe3 Henka

bubmoreka [IOK
https://m.edsoo.ru/863e7540
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XeMOCHUHTe3UpYHoIle OakTepumu.
3HaueHWe XeMOCHHTe3a [Js >KU3HU Ha
3emie.

OHepreTuyeckruii 0OMeH B KIIETKe.
Pacieniienvie BeIecTB, BbIJeE€HUE U
aKKyMyJ/IMDOBaHHWE SHEPruu B KIIETKe.
OTansl SHEepreTUUecKoro obmeHa.
'mikomu3. bBpokeHne U ero BUJBL
KucnopogHoe OKHCJIeHUE, W
K/IeTOUHOe JbixaHue. OKucauTenbHoOe
dbochopunpoBanve.  3DPeKTUBHOCTD
SHEPreTUYecKoro ooMeHa.

Peakijuu MaTpuuyHOro CcuHTe3a.
lenetuueckass uH@opMmauus u JHK.
Peanusaiusi reHetnyeckoid MH(OpPMaLUU
B KjeTke. ['eHeTWueckuil Koj U €ro
cBoiicTBa. TpaHCKpUMILIUS — MaTPUUHbIN
cuaTe3 PHK. TpaHcisiys — OuoCHHTE3
Oenka. OTansl TPaHC/ISILUN.
KogupoBanue  amMuHOKUCIOT.  Pomb
pubocom B 6rocuHTe3e Oeska.

HeknetouHele QOpMBI J>KU3HH —
BUpYChI. MicTopusi oTKpbITUSI BUpPYCOB (/1.
n. VIBaHOBCKUIA). OcobeHHOCTH
CTPOEHUS Y KU3HEHHOTO 1JMK/Ia BUPYCOB.
baktepuodaru.  bBose3sHu  pacTeHuH,
JKUBOTHBIX W YeJIOBeKa, BbI3bIBa€MbIe
BUpycaMd. Bupyc wummyHozaeduiUta
yesioBeka (BUY) — Bo36yautens CITUIa.
OO6patHasi TpPaHCKpWIILIMSI, peBepTa3a U
VHTerpasa. [TpodunakTuka
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pacrpoCcTpaHeHuUst
3a00J1eBaHUIA.

BHUPYCHBIX

18

19

20

21

22

Pa3pen 5 Pa3MHoO)XeHHe U
UHJUBHJYya/IbHOE pa3BUTHE
opranu3MoB*(5 yacoB)
KneTouHbIN LUK/, WA )KU3HEHHBIN
UK/I KieTku. WHTtepdaza u  MuTO3.
[poreccel, mpoTekaroiire B uHTepdase.

Penymmkaiusi — peakiyusi MaTpUYHOIO
cunre3a JIHK. CrpoeHue XpoMOCOM.
XpoMOCOMHBII Habop — KAapHOTHIL
Hdunionanbiv 51 rarnouIHbIN

XPOMOCOMHBIe  Habopbl.  XpoMaTHU[bL.
LluTonoruueckre OCHOBBI Pa3MHOXKEHUS
u VH/IUBU/YaTbHOTO Pa3BUTHS
OpraHU3MOB.

Henenvie kietku — muto3. Craguu
muTO3a. [Iporieccel, MPOUCXOAAIIMe Ha
pa3HbBIX CTa/IUsAX MUTO3a. brosornueckuii
CMBIC/T MUTO3a.

ITporpammupyemasi THOe/b KJIETKH
— aromnTos.

DopMBI pa3sMHOXXeHUs
OpraHu3MoB: Oecriosioe 1 1osioBoe. Buib
Oecriosioro  pa3MHOXKEHUS:  JIeJIeHue
Ha/IBOE, MOYKOBaHHe 0JTHO- u
MHOTOK/IETOUHBIX,  CIIOPOOOpa3oBaHMe,
BereTaTUBHOE pa3MHOKeHHe.
M ckyccTBeHHOE KJIOHUPOBaHHe

HekneTouHble ()OPMbI )KU3HHU — BUPYChI

bubmioreka LJOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

@®opMbI pa3MHOXKEHUST OPraHrU3MOB

bubmoreka IIOK
https://m.edsoo.ru/863e7f4a

Meiios

bubmoreka IIOK
https://m.edsoo.ru/863e81b6

O6pa3oBaHue U Pa3BUTHE TIOTIOBBIX
K/1eToK. OTyI0/J0TBOPEHHE.
JlabopaTopHasi pabora «/3yueHue
CTPOEHHUSI TIOJIOBBIX K/IETOK Ha TOTOBBIX
MHKpOIIperapaTax»

bubmioreka LJOK
https://m.edsoo.ru/863e8436

VHvBUyanbHOe pa3BUTHE OPraHU3MOB

bubmoreka IIOK
https://m.edsoo.ru/863e8612
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OpraHr3MOB, ero 3HAUeHHe AJIA
CeJIeKLI1MH.

[TosloBoe  pa3MHOKeHWe,  €ro
oTnuus ot becronoro.
Metios. Craguu Mero3a.

[Tpoueccrl, mpoucxopsile Ha CTaAMsIX
Metio3a. [ToBesileHe XpOMOCOM B Melio3e.
Kpoccunrosep. bronornueckuii cMbICI U
3HaueHue Meno3a.

I'ameTtoreHnes - rpoLiecc
oOpa3oBaHMsi  TOJIOBBIX  KJIeTOK Y
JKUBOTHBIX. [Tonoselie JKeJie3sbl:
CeMeHHUKU U simuHuKd. OOpa3oBaHue U
pasBUTHE TIOJIOBBIX KJ/I€TOK — TaMeT
(cnepmaro3ouf, STULIeK/IeTKa) —
criepMaToreHes u OBOT€eHes.
Oco0eHHOCTH CTPOEHMS STAIIEK/IETOK |
CrIepMaTo30U/10B. OnnogoTBOpeHuUe.
ITapTeHorenes.

NupuBrayansHOe pasButue
(oHTOTEHEe3). DMOpUOHABEHOE pa3BUTHE
(sMbOpuoreHe3). JTarbl 3MOPHUOHATBHOTO
pasBUTHSI Y TO3BOHOYHBIX >KUBOTHBIX:
JnpobsieHne, TaCTPYJISIUS, OpraHOTeHes.
[TocToMOproHabHOE — pa3BUTHE. THIIBI
MOCTIMOPUOHA/ILHOTO Pa3BUTHS: TIPSIMOE,
HerpsiMmoe  (JIMUMHOUYHOe).  BiusiHUe
cpeibl  Ha  pa3BUTHe  OPraHU3MOB,
dakTophI, CriocoOHbIe BBI3bIBATh
BPO’K/JEHHbIE YPO/ICTBA.

Poct u pasButHMe  pacTeHUi.
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OHTOreHes LIBETKOBOI'O pacCTeHusd:
CTpO€HHEe CeMeHH, CTaWK1 Pa3BUTHUS.

23

24

25

26

27

28

29

Pazgen 6 HacineacTrBeHHOCTh U
HU3MEeHUHUBOCTb OPraHu3MoB (9 yacoB)
[Ipeqmer W 3aaud  TeHETUKMU.
Ncropus pasButvsg reHeTUKU. Posb
LIUTOJIOTUU 5 sMbpuonorun B
CTaHOBJIEHUU reHeTUKU. Bknapn
DPOCCUMCKUX U 3apyOeXHbIX YUEHBIX B
pasBUTHE TeHeTUKU. MeTo/bl TeHeTUKU
(rnbpuI0IOTHYECKUH,
LUTOTreHeTUUeCKUM, MOJIEKYJISIPHO-
reHeThueckuii). OCHOBHbIe FeHeTUUeCKre
noHaATUsA. ['eHeTHueckass  CHMBOJIMKA,
WCIO/b3yeMasi B CXeMax CKpellBaHuM.
3aKOHOMEpHOCTH  HacJle[0BaHUs
TIPU3HAKOB, yCTaHOBJ/IeHHbIE I.
MeHnpesnem. MoHorubpuHoe
CKpelllMBaHUWe. 3aKOH eIUHO-00pa3ust
rubpu/IoB MepBoro rnokoseHus. [1paBuio
JIOMUHMPOBaHUS. 3aKOH pacler/ieHus
MpU3HAKOB. ['WIoTe3a UWCTOTHI ramer.
[TosHOe ¥ HeroJIHOe JOMUHUPOBaHKe.
OurubpusHoe CKpelLl1BaHue.
3aKOH  He3aBHCHMOI'O  HacJ/e[OBaHUs
MpU3HAKOB. llUTOreHeTHUeCcKre OCHOBBI

JUTHOPUIHOTO CKpeIlBaHUS.
AHanu3upytolee CKpell[BaHuUe.
Vcnonb3oBaHue aHaIM3UPYIOLLeT0

I'eHeTuKa — HayKa 0 HaC/1eACTBEHHOCTH
1 U3MEHUHMBOCTHU

bubmioreka LJOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

3aKOHOMepHOCTU Hac/iej0BaHus
MpU3HAKOB. MOHOTHOPHHOE
CKpelllBaHUe

bubmoreka IIOK
https://m.edsoo.ru/863e6122

AurnbpuaHOoe CKpelyBaHue. 3aKOH
HE3aBHCHMOT'0 Hac/leI0BaHus PU3HAKOB

bubmoreka IIOK
https://m.edsoo.ru/863e6564

CuernyieHHOe Hac/IeloBaHye TTPU3HAKOB.
JlabopaTopHasi pabora «/3yueHue
pe3y/bTaTOB MOHOTUOPUIHOTO U
UTUOPUIIHOTO CKPEIUBaHUS Y
ZIp030(Usbl Ha TOTOBBIX
MUKpOIIperapaTax»

bubmoreka IIOK
https://m.edsoo.ru/863e674e

I'eneTuka rnosia. HacnemoBaHue
TIPU3HAKOB, CLIeIJIEHHBIX C [10JI0M

bubmioreka LJOK
https://m.edsoo.ru/863e6b72

W3meHnumBocTh. HeHacnecTBeHHast
M3MeHUYMBOCTb. JlabopaTopHasi paboTa
N3yuenre Moau(UKaLIMOHHOM
WM3MEeHUMBOCTH, TIOCTPOEHUE
BapHal[MOHHOTO Psi/la U Bapyal[iOHHOMN
KPHBOM»

bubmioreka LJOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

HacnescTBeHHast ©3MeHUUBOCTb.
JlaboparopHast paboTa «AHanu3
MyTaLui y Ap030(ubl Ha TOTOBBIX

bubmioreka LJOK
https://m.edsoo.ru/863e6122
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30-31

CKpeIIBaHUS JUTST oTipe/ieNIeHust
CeHOTHUIIA 0CO0U.
CueryieHHOe Hac/ieJOBaHKe

npu3HakoB. Pabora T. MopraHa 1o
CLETJIEHHOMY  Hac/Ie[OBAaHUKD  T'€HOB.
Hapymienve  cuernieHdss TeHOB B
pe3yJibTaTe KpOCCUHIOBepa.

XpOoMOCOMHas Teopus
Hac/aeCTBEHHOCTH. lenetnueckue
KapThl.

l'enetvka mosa. XpOMOCOMHOE
ornpefeneHue  rosia. AyTOCOMBI U
TMOJIOBbIe XPOMOCOMBI. ["'OMOrameTHble u
reTeporamMeTHbIe OpraHu3MBbl.
HacnenoBanve npu3HAaKoOB, CLiEMNJIEHHBIX
C TI0JIOM.

N3MeHUUBOCTB. Buzpr
W3MEHUMBOCTU: HeHacJe[CTBeHHasi U
Hac/nencTBeHHas.  Posb cpegbl B
HeHac/1eICTBeHHOMN U3MEHUNBOCTH.
XapakTeprcTHKa MOAU(PUKAITMOHHOU
M3MEeHUMBOCTU. BapualoHHBIM psifi U
BapualMoHHas KpuBas. Hopma peakiuu
TIpU3HaKa. KommuecTBeHHbIE 51
KaueCTBeHHble MpU3HAKK U MX HOpMa
peakuyu. CBOMCTBa MOAU(PUKALIMOHHOM
HW3MEHUUBOCTH.

HacnencrBeHHas, U
reHOTUNHNYeCKas, HW3MEHUYUBOCTb.
KoMbuHaThBHasE W3MEHUMBOCTh. Melio3
M TIOZIOBOM  TipoliecC —  OCHOBa

MUKpOIIperiapaTax»

['eHeTuKa yesioBeKa

bubmioreka LJOK
https://m.edsoo.ru/863e6564
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KOMOMHATUBHOM M3MEHUMBOCTH.
MyTauuoHHas M3MEHUMBOCTb.
Knaccudukaimsi  mMyrtaluii:  TeHHbIe,
XPOMOCOMHBIe, TeHOMHble. YacTtota u
MPUYUHBI MyTaL1Hu. MyrtareHHblie
(akTopbl. 3aKOH TOMOJIOTUYECKUX DSiIOB
B Hac/leACTBeHHOM u3aMeHuuBocTu H. U.
Basunoga.

BresimepHass Hac/ie[[CTBEHHOCTb U
M3MEHUMBOCTb.

l'enetka yesioBeka. Kapuorun
yenoBeka. OCHOBHbIe METO/bl F€HETUKU

yeJjioBeKa: reHeasioruuecKui,
O/IM3HEI[OBBIN, LIUTOreHeTUUeCKUM,
OMOXMMHUeCKUH, MOJIEKY/ISIPHO-
reHeTU4eCKuH. CoBpemMeHHOe

oripe/ie/ieHHe TeHOTHUIIA: TIOJTHOT€HOMHOE
CeKBEHMPOBaHHE, TEeHOTUIIMPOBaHHWEe, B
TOM uucie ¢ nomolfeto ITLP-aHanm3a.
HacnencteeHHbIe 3a00/1eBaHs
yeJjIOBeKa: TeHHble 0osie3Hy, 00JIe3sHU C
Hac/1eJCTBeHHOM
TIpepacro/ioKeHHOCTbI0, XPOMOCOMHbIE
00/1e3HM. CoMaruueckue u
reHepaTuBHble  MyTaluud. CTBOJIOBBIE
KJIeTKW. TIpUHIMIBI 370poBOro 00Opasa
JKU3HH, JUArHOCTHKHU, MPOMUIAKTUKU U
JIeUeHUS reHeTUUYEeCKUX 00J/1e3HeMN.
Meuko-reHeTHUeCKOE
KOHCY/IbTHPOBAHHE. 3HaueHue
MeULIMHCKOM FeHeTHKU B
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npeaoTBpallieHnu nu JleueHuH"
reHeTHUYeCKUX 3a00/IeBaHUI Ue/loBeKa.

32

33

34

Pa3pen 7 Cenekuusi OpraHu3mMoB.
OcHoBbI OMoTexHo/T0rHN*(3 Yaca)

Ceslekjusi Kak Hayka U IIpoLiecc.
3apokJeHue CejleKLMM U JJOMeCTUKaLUs.
Yuenve H. W. BaBumoBa 0 1jeHTpax
TIPOUCXOXKeHUS u MHOroobpasusi
KY/IbTYPHBIX pacTeHU. LeHTpeI
MPOUCXOXKAEHUST TOMAallHUX >XUBOTHBIX.
Copr, 1iopoza, LTamm.

CoBpeMeHHbIe MeTO/bl CeJeKLUH.
MaccoBbI¥ ¥ UHJUBUIYa/IbHBIA 0TOODHI B
CeleKLMd  pacTeHUHM U J>KUBOTHBIX.
Ouenka 3kcTepbepa. banskopoacTBeHHOe
CKpelllMBaHWe — WHOpUAWHT. Ywucras
muHusi. CKpelMBaHWe YHWCTBIX JIMHUM.
lerepo3uc, wiu TUOpUAHAs  CuUJa.
HepopcreenHoe CKpellUBaHUe -
aytopuaunr. OTtaanéHHas rubpuu3alus
U eé ycriexy. VICKyCCTBEHHBIN MyTareHes
u royueHue TIOJTUTVION/IOB.
JoctrxeHus cenekLuun pacTeHuH,
JKABOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss  kKak = OTpaciib
MpOU3BO/CTBA. ['eHHasg  VH)KeHepusl.
Otarbl co3fanusi pekombuHanTHOU [JTHK
Y TPaHCreHHbIX opraHu3moB. KietouHas
VH)KeHepusl.  KieTouHele  Ky/IbTYpHI.

CEJIEKLII/IH KdK HayKa U I1pouecc

bubmioreka LJOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

MeTonbl ¥ JOCTUKEHUS CeTeKLIUU
pacTeHul Y KUBOTHBIX

Bbubmoreka LIOK
https://m.edsoo.ru/863e6122

buoTtexHoorust Kak OTpacCiib
TMMpOnU3BOACTBA

bubmioreka LJOK
https://m.edsoo.ru/863e6564
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MUKpOK/IOHaIbHOE pasMHOXXeHHe

pacTeHUH. KnonupoBanue
BbICOKOTITPO/TYKTUBHBIX

Ce/TbCKOXO03MCTBeHHbBIX OpraHu3MOB.
OKO0J/IOTHYeCKHEe U 3THUeCKHe TIPOO/IeMBbI.
I'MO - reHeTuuecKu

MO,ZLI/I(I)I/ILII/IPOBaHHLIe OpraHM3MBlI.

* Y CTaHOBJ/IEHUE [JOBEPUTE/IBHBIX OTHOILIEHUH MEXK/Y Tie/larOTMYeCKUM PaOOTHUKOM U €r0 00yJarol[uMUCS
Bk/itoueHre B YPOK UTPOBBIX TIPOLIEYP /IS TTO/[iep>KaHusl MOTHUBALIMK 00yJaroIuXcs K MO/TyuyeHU0 3HaHUH.

[TprMeHeHHe Ha YPOKe UHTEPAKTUBHBIX (hOpM paboThI C 00YUArOIUMHUCS: UHTE/UIEKTYaIbHBIX UTP, CTUMY/TUPYIOIIUX MT03HABATETbHYIO
MOTHBAI[UIO 00 YJarOIXCSI.

[TprMeHeHMe TPYIIOBOi paboTh! WK paboThI B Mapax, KOTOPbIe yyaT 00yJaromuxcsi KOMaH{HOM paboTe v B3aMMO/IEHCTBHIO C JPYTUMU
00yJaroIUMuCs

TEMATHUYECKOE IVNTAHUPOBAHMUE 11 K/IACC

Kon-Bo
Ne ypoka Pa3pen (comepxanue Tema OP
yp Aen (conep ) 0 4ACOB
bubmioreka LJOK
1 Pa3zpen 1 OBo/monuoHHas OBOJIIOLINS K METO/IbI €€ U3yUeHHsT H 1
* https://m.edsoo.ru/863ea20e
ouostorus*(9 uacon)
5 TIpeANOCHIKM  BO3HUKHOBEHHS! Victopusi pa3BUTHS MpeCTaBIeHUH 00 BbubmoTeka LIOK 1
SBOJTFOLIAOHHOM Teopuy. ~ IBOJIOLMM https://m.eds00.ru/863e9570
3 OBOJIFOLMOHHAs Teopus U eé MeCcTo B M bubmioreka LJOK 1
Ouvonoruy. BiusiHHe 3BOMIOI[MOHHON HMKPOIBOJIOLMA https://m.edsoo.ru/863e9cle
TeOPMM Ha Ppa3BuTMe Guonoruu U [TonyssAuus Kak 3/1eMeHTapHas eJuHULa 1
bubmioreka LJOK
4 ApyruX Hayk. BU/Ia ¥ 3Bo/MOLMU. JTabopaTopHast paboTta 1

CBueTenLCTBA SBOJIFOLMU. https://m.edsoo.ru/863e99c6

«CpaBHeHI/Ie BH OB I10
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[TaneoHTONOrMYECKHE:
10C/Ie/I0BaTeTbHOCTh TIOSIB/IEHUST
BU/IOB B Tasie0HTOIOTUYeCKOH
JIeTOTNCH,  TlepexofHble  (OpPMBI.
buoreorpaduyeckue: CXOACTBO U
passiiure gayH U (Qiop MaTepuKOB U
OCTPOBOB.

OMOpuooruueckue: CXOZCTBa
Y pa3/inuust SMOPHUOHOB pa3HbIX BU/IOB

NO3BOHOYHBIX. CpaBHHUTe/BHO-
aHaTOMHUUecKHe: rOMOJIOTUUHBIE,
aHaJIOTUUHbIe, pYZUMeHTapHble

OopraHbl, araBU3Mbl. MoOJ/eKy/IspHO-
broxuMuyeckue: CXOZCTBO
MeXaHW3MOB HAC/Ie[ICTBEHHOCTH U
OCHOBHBIX MeTa0OTMYeCKUX MyTel y
BCeX OpraHu3MOB.

OBO/IIOLIMOHHasg ~ Teopuss Y.
apBuHa. [Ipenmoceiiku
BO3HHWKHOBEHUS JlapBUHM3Ma.

[BrKyilie CUIIbI S5BOJTIOLMNA BUIOB MO
HapBuHy (M30BITOUHOE pa3MHOXKeHHe
MpU  OrPaHUYEHHOCTU  PECYpCOB,
Heorpe/esiéHHas U3MEHUYUBOCTb,
boprba 3a CyILIeCTBOBaHUeE,
eCTecTBeHHbIN 0TOOP).

CuHTeTHYecKas Teopusi
sBomoriud (CTD) U e€é OCHOBHBIE
TI0JIOKEeHUS].

Mukpossomtonus.  [lonynanus
KaK e/IMHYLIa BU/A U SBOJTIOLIUM.

MOp($0JIOTUUeCKOMY KPUTEPUIO»

JBrKy1Ie cuibl (3/1eMeHTapHbIe bubmioreka LJOK
(axkTOpb1) 3BOJIOLIMU https://m.edsoo.ru/863e9da4
bubmioreka LJOK

EctectBeHHbIl 0TOOp U ero popmbl

https://m.edsoo.ru/863e9ed(

PesynbTaThl 3BOMOLIUK:
MIPUCTIOCOO/IEHHOCTh OPTaHU3MOB U
BUJ000pa3oBaHue. JlabopaTopHas paboTa
«Onucanue MpUCrocob6IeHHOCTH
OpraHu3Ma 1 eé OTHOCHUTETbHOTO
XapakKTepa»

bubmioreka LJOK
https://m.edsoo.ru/863e9fde

HanpasnieHust ¥ myTH MakpO3BOJIIOLIMA

bubmoreka IIOK
https://m.edsoo.ru/863e9cle

HeobpatumocTh 3BOJIOIUN
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Oewxyiue cuabl  (PakTopbl)
5BOMIOLIMM  BUJOB B  TIpUpOJe.
MyTaroHHBbIH npotiecc u
KOMOMHATHBHAsI M3MEeHUMBOCTb.
[MonynsLMOHHBIE BOMHBI U Jpeid
reHoB. V30715111151 U MUTpaLysl.

EcrecTBeHHbIH ot6op -
HarpaB/sOMUNA  (aKTOp 3IBOJIIOLIUMU.
dopMbI ecTeCTBEHHOTO 0TOOPA.

I[pucriocobeHHOCTD
OpraHu3MOB Kak pesyJbTaT
3BOJIIOLIUU. IIpumepel

TIPUCIIOCOO/IeHN 'y OpraHW3MOB.
Apomopdo3bl U HAMO-aJjanTaLu.

Bug u  BugoobpasoBaHue.
Kputepuu Buza. OcHOBHbIE (DOPMBI
BHI000pa3oBaHus: reorpaduueckoe,
3KOJIOTUUeCKoe.

MakpOo3BOJIIOLIUS. Dopmbl
9BOJIFOL{AU: ¢bunernueckas,
JliBepreHTHas, KOHBepreHTHas,
Tiapasuie/ibHasl. HeobpaTumocTh
3BOJIFOLIAU.

[Ipoucxoxpenue oT

HeCTelMaTu3upOBaHHBIX TIPETKOB.
[porpeccupytoiiasi — Crieluaar3arusi.
ApantuBHas pafidarusi.

10

Pazjen 2 BosHuKHOBeHHe H
pa3BHUTHE XH3HM Ha 3emsie*

I/ICTOPI/IH >KM3HU Ha 3emJie U MeETO/bI eé
HN3yuyeHus

bubmioreka LJOK
https://m.edsoo.ru/863ea20e
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11

12

13

14

15

16

17

18

19

(9 uacosB)

HoHayuHble TIpeJCTaB/IeHUs O
3apoXK/IeHUU YKU3HU. HayuHblie
TUMOTe3bl BO3HWKHOBEHUSI KU3HU Ha
3emsie: abuWoreHe3 W TAHCIIEPMHUS.
Xumuueckasi 3BOJHOIMS. AOHUOreHHBbIH
CUHTe3 OpraHWYecKWxX BeIlecTB U3
HeopraHuvecKuXx.
OKcreprMeHTabHOe TO/TBepXKJeHHe
XUMUUeCKON 3Bo/moIMU. HauanbHble
3Tarbl  OMOJIOTMUECKOW  3BOJIIOLIUU.
['unoresa PHK-mupa. ®@opmupoBanue
MeMOpaHHBIX CTPYKTYP u
BO3HUKHOBEHHE TIPOTOK/IETKHU.
[lepBble KMETKM W HUX 3SBOJIIOLUSL.
dopMUpoBaHHWe  OCHOBHBIX TP
JKUBBIX OpPraHU3MOB.

PasButre xu3HU Ha 3emsie IO
paMm u  nepuogaMm.  Karapxeii.
Apxeiickas U TIpOTepO30MCKasi 3pbl.
[MTaneo3olickasi 3pa U €& TMepUOJBI:
KeMOPHICKHH, OP/IOBUKCKHH,
CUNTYPUNCKUH, JIeBOHCKHH,
KaMeHHOYT'0JIbHbI!, TTIePMCKHUM.

Me3o3oiickass spa U eé

Mepuojpl:  TPUACOBBIM,  FOPCKUU,
MeJI0BOM.

KaitHo30McKkass 3%pa U eé
TIepUO/bL: T1a/1e0reHOBBIM,

HEOTeHOBbIW, aHTPOIIOreHOBBIM.
XapakTepucTHKa K/iumara H

['unoTe3bl NPOMCXOXKAEHUS XKU3HU Ha
3emie

bubmoreka [IOK
https://m.edsoo0.ru/863e9570

PasButue u3HY Ha 3emJie T10 3pam U
repuoziam

bubmoreka [IOK
https://m.edsoo.ru/863e9cle

OCHOBHBI€ 3Tartbl IBOJTHOLIUU
PaCTUTENBHOTO U )KUBOTHOT'O MHUDA.
[MpakTuueckast pabora «/3ydyeHue
HCKOTIaeMbIX OCTAaTKOB PaCTeHUN U
JKUBOTHBIX B KOJIJIEKLIASIX»

bubmioreka LJOK
https://m.edso0.ru/863e99c6

CoBpeMeHHasi CUCTeMa OpraHMUuecKoro bubnuoreka LIOK

MHpa https://m.edsoo.ru/863e9da4

OBOJIIOLIMS Ue/ioBeKa (aHTPOIOreHes) Bubmiorexa LIOK
https://m.edsoo.ru/863e9ed(

[Bwky1iiue cumbl (HakTopbl) bubmioreka LIOK

aHTpororeHes3a https://m.edsoo.ru/863e9fde
bubmioreka LJOK

OcHOBHBIE CTaJii1 5BOJIFOLIMH YeJIOBEKa

https://m.edsoo.ru/863e9cle

YesioBeueckrie pachl ¥ IPUPOJHbIE
aflanTaly yeaoBeKa

. O6006111eHME T10 TEMe «BO3HUKHOBEHHE U
Pa3BUTHE )KU3HU Ha 3emiie»
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reoI0rM4eCcKux TIPOLeCCOB.
OcHOBHBIE STarbl 5BOJIFOLIUU
pacTUTENbHOIO U JKMBOTHOTO MHPpa.
Apomopdo3bl Yy  pacTeHUH U
>)KUBOTHBIX. [losiBneHuwe, pacuser u
BbIMUpaHUe rpymnmn JKUBBIX
OpraHu3MOB.

Cucrema opraHuyeckoro mupa
KaK OoTpakeHHe 3BorOLMK. OCHOBHbIE

cucTeMaThyecKue rpyMIibl
OpraHU3MOB.
OBOJIIOL[MSA yesioBeKa.

AHTpOMoJIOrUs Kak Hayka. Passurtue
NpeJCTaB/leHud O IPOMCXOKIeHUU

yeJioBeKa. Mertopbl V3y4eHust
anTporioreHe3a. Cxo[CTBa U pas/ivnuvs
yesioBeKa " JKUBOTHBIX.
Cucremarnyeckoe T10JI0’KeHHe
yeJioBeKa.

Oewxyiue cuabl  (PakTopbl)
aHTpOIoreHesa. HacnepcrBennas

W3MEHUMBOCTb U eCTeCTBEHHbIN
otbop. O6IIecTBeHHBIM 00pa3 KU3HHU,
W3rOTOBJIEHUE opyaui TPYZa,
MBILIJIEHHE, DeUb.

OcHOBHbIE CTafUM U BETBU
3BOJIIOLIUN yesioBeKa:
aBCTpasionuTeky, YelioBeK yMesbl,
UenoBek mnpsMoxogsaumi, YenoBek
HeaH/lepTalbCKUi, UenoBek
pa3ymHblli. Haxogku HMCKomaembIx
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OCTaTKOB, BpeMsl CyIlleCTBOBaHUS,
obsacTb  pacripocTpaHeHUs, 00BEM
TOJIOBHOTO MO3ra, 00pa3 >KW3HH,
opyausi.

UYenoeueckue pacbl. OCHOBHbIE
bosbIne pachI: eBpOTeouiHast
(eBpasuiickasi), Herpo-aBCTpaJOUAHast
(9KBaTOpUasbHas), MOHT0JIOU/IHAs
(a3uaTcko-aMepuKaHCKast). UepThl
TIPUCIIOCOO/IEHHOCTH TIpeZiCTaBUTe el
ye/ioBeUeCKMX pac K  YC/IOBUSIM
CYLL[eCTBOBAHUS. EpuHcTBO
yesioBeueckux pac. Kputuka pacusma.

20

21

22

23

24

Pa3pen 3 Opranusmsl u
OKpYy)Kawiuas cpega™(7 yacoB)
OKOJIOTUA KaK HayKa. 3ajaud u

paszesnbl 5KOJIOTHH. Metozp!
5KO0JIOTUUECKUX UCCIIe/JOBaHUM.
OKoJiornyeckoe MHpPOBO33peHue

COBPEMEHHOI0 YesIoBeKa.

Cpeabl 00MTaHUSI OpPraHU3MOB:
BO/[Has, Ha3eMHO-BO3/y1IHasl,
MOYBeHHasl, BHyTPUOPraHW3MeHHasl.

OKOooruyeckue ¢baxTopsbI.
Knaccudukarys 3KO0JIOTMYeCKUX
¢axTOpOB: abuoTtuueckue,
OuoTHUeCcKWe U AHTPOIIOTeHHbIE.
[elicTBUe 35KO/IOTHYECKUX (PAKTOPOB
Ha OpraHu3Mbl.

OKOJI0rvs KakK Hayka

Cpe/ibl 00UTaHUS U IKOTIOTUYECKHE
(hakTOophI

bubmoreka [IOK
https://m.edsoo.ru/863ea20e

AbuoTtuueckue ¢akTopsl. JlabopaTopHast
pabota «Mopdonoruueckrue 0COOEHHOCTU
pacTeHul U3 Pa3HBIX MECT OOUTaHUSI».
JlabopaTopHast paboTa «BnusiHMe cBeTa Ha
POCT U pa3BUTHE UEPEHKOB KOJIeyCa»

bubmoreka [IOK
https://m.edsoo.ru/863e9570

buotnueckue akTopsl Bubmorexa LOK

P https://m.edsoo.ru/863e9cle
OKonoruueckre XxapakTepuCcTUK1 bubnuoreka LIOK
nonyssiiiyu. [TpakTrueckast paboTa https://m.edsoo.ru/863e99c6
«[ToaCcyéT MIOTHOCTU MOMYJISALIUKM pa3HbIX bubmoreka IIOK

BH/IOB paCTeHUI»

https://m.edsoo.ru/863e9da4
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Abvotnyeckue (akTOpBI: CBeT,

TeMIleparypa, BJI&)KHOCTb.
®oronepuoausm.  [Ipucrnocobierus
OpraHu3MoB K JIeACTBUIO
abroTHUeCKNX (akTOpOB.

buonorvueckrie puTMBI.
buotnueckue ¢aktopsl. Bubl

OMOTHYECKHX B3aWMO/IeNICTBUM:
KOHKYDEeHLIUs, XHUIITHUYECTBO,
cumMbuo3 U ero ¢dopmel. ITapa3utusm,
Koorieparus, MyTYyaJin3m,
KOMMEeHCaIu3M (KBapTUPaHCTBO,
Hax/1eOHUYEeCTBO). AmMeHcanusm,

HeﬁTpaJ’[PBM. 3HaueHre OMOTUUYECKUX
B3aI/IMO,Z[eI‘;ICTBHﬁ AJid CyLeCTBOBAHUA

OpraHU3MOB B TIPUPO/IHBIX
coo011IeCTBax.

DKoJIorTuuecKkue
XapaKTepUCTUKU TIOMYJISLIUMU.

OCHOBHBIE TOKasaTeau MOMYISILUu:
YUCIEHHOCTb, TJIOTHOCTb,
POXXJ,aeMOCTb, CMEepPTHOCTb, TPUPOCT,
murpaius. IMHaMuKa YWCIeHHOCTH
TIOMNYJISALIUM U e€ peryJisiLiys.

25

26

Pa3pen 4 CoobujecTBa u
3K0/I0THYecKHre CUCTeMbI* (9
4acoB)

Coo011leCTBO  OPraHU3MOB  —

Coo011jecTBa OpraHM3MOB — OHOIEHO3

bubmiorteka LJOK
https://m.edsoo.ru/863ea20e

OKoJIorHYecKre CUCTeMbI (3KOCUCTeMbI)

bubmiorteka LJOK
https://m.edsoo.ru/863e9570
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27

28

29

30

31

32

33

ouorieHo3. CTpyKTypel OHoOlleHO3a:
BUJIOBas, MPOCTPaHCTBEHHas,
Tpoduueckass  (muiieBasi). Bugbl-
nmoMuHaHThI. CBsi3u B OHolIeHO3e.

OKOJIOThYecKue CUCTeMbI
(3KOCHUCTEMBI). [TonsiTHE 06
9KOCHCTEME u buoreotieHo3se.
@yHKIMOHATbHbIE KOMITOHEHTbI
9KOCUCTEMBI: TPO/YLIEHTHI,
KOHCYMEHTHI, peayLeHThI.

KpyroBopoT Bemects U  MOTOK
SHeprum B sKocucteme. Tpodurueckue
(nuiLleBble)  yPOBHU  3KOCHUCTEMBI.
[MumeBble 1enu U ceTu. OCHOBHbIE
rokKa3aTesld 9KOCHCTeMbl: Ouomacca,

PO YKLIUSL. JKoJjioruueckue
NUpaMU/ibL: MIPOJYKLIUH,
YyKClIeHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOWUUBOCTB,
caMoperyJisLus, pasBuTHe.
Cykueccus.

ITpupopHsble 3KOCHUCTEMBI.

OKOCHCTeMBI 03ép U peK. DKOCUCTEMA
XBOWHOTO WM HIMPOKOJUCTBEHHOTO
neca.

AHTpOTIOTeHHbIE  3KOCHUCTEMBI.
ArposkocucTemMbl.  YDPOO3KOCUCTEMBI.
buosmornueckoe ¥ XO03sHCTBEHHOE
3HaueHue arpo3KOCHUCTEM u
yp603KocHcTeM.

Buopa3HoobOpa3ue kKak (akTop

OcCHOBHBI€e TTOKa3aTeId 3KOCHCTEMEI.
DKOJIoruuecKye MnmrupaMHbl. CaoiicTBa
3KOCHCTEeM. CYKLIGCCI/IH

bubmoreka IIOK
https://m.edsoo.ru/863e9cle

IIpupoHbIe 3KOCUCTEMBI Bubworexa [OK
https://m.edso0.ru/863e99c6

AHTpOMOreHHbIe 5KOCUCTEMBI Bubamorexa LIOK
https://m.edsoo.ru/863e9da4

buocdepa — ryobanbHasi 3KocUcTeMa bubmioreka LJOK

3eMu https://m.edsoo.ru/863e9ed(

3aKOHOMEpHOCTHU CYLL[eCTBOBaHUS bubmoreka IIOK

o6uocdepsr https://m.edsoo.ru/863e9fde
bubmioreka LJOK

YenoeuecTBo B 6rocdepe 3emu

https://m.edsoo.ru/863e9cle

Cocy1iecTBOBaHUEe MPUPO/IbI U
Yyesi0BeUeCTBa

bubmioreka LJOK
https://m.edsoo.ru/863e9cle
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YCTOMYMBOCTH 9KOCHUCTEM.
CoxpaHeHue 610JI0THYeCKOro
pa3Hoobpa3usi Ha 3emie.

Yuenne B. WM. BepHaackoro o
ouocepe. TI'paHMIbI, COCTaB U
CTPYKTypa 6uocdepsl. KuBoe
BeLL|eCTBO " ero GyHKIUN.

OcobenHoCTH ouocdepsr Kak
r/100aIbHON 35KOCHCTEMBL.
NnHamMuuecKoe paBHOBecHe u

obpaTHast cBsi3b B OMocdepe.
Kpyrosopotsl  BelecTs 51
OroreoXuMHUeCKHe IL[UKITbI 37IEMEHTOB
(yrnepoma, a3ora).  30HAIBHOCTh
6uocdepbl. OCHOBHBIE OHMOMBI CYIITH.
YenoBeuectBo B Ouocdepe
3em/ii. AHTPOTIOTeHHbIe U3MEHEeHHUs B
buocdepe. I'nobanbHBIE
9K0JIOTHUecKre Mpo0ieMsl.
CocyiiecTBoBaHue IPUPOABLI U

yeji0BeyecTBa. Coxpanenue
6uropa3HoobOpa3us Kak OCHOBa
ycroiunBoctd  6uocdeprl. OcHOBa
paLMoHaILHOTO yTipaB/ieHUst
MPUPOJHBIMU  pecypcaMu U UX
HCTIOTb30BaHue. HocTwkeHust

610JI0OTHU U 0XPaHa MPUPO/IBIL.

34

O6o0611eHre TeMbl «Co0011[eCcTBa U
9KOJIOTUYECKUE CUCTEMBI»

*¥Y cTraHoB/iIeHHE A0OBEPUTE/IbHBIX OTHOIIIeHUH MeXy rnegaroruueCKum pa6OTHI/IKOM H ero O6yqal-OI_L[I/IMI/ICH
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BktoueHue B YPOK MI'DOBBIX ITpoLeAyp AJid rnoaaep>KaHrsd MOTHUBALIUA 06yan-OI_L[I/IXCH K TTOJTy4YeHHIO 3HAHUMN.

[TpuMeHeHMe Ha YpPOKe UHTePAaKTUBHBIX ()OPM paboThI C 00yUarOIIUMUCS: UHTEIIEKTYaIbHBIX UT'D, CTUMY/IUPYIOIIUX T03HaBaTeTbHYIO

MOTHBAI[UIO 00 YJaroIIXCSI.

[TpuMeHeHMe TPYIITIOBOI pabOThI WK pabOTHI B MapaX, KOTOPbIe yyaT 00yuaroIuxcsi KOMaHAHOW paboTe ¥ B3aUMOEHCTBUIO C APYTUMU

00yJaroImMuCs

TemaTuueckoe IVIAHUPOBAdHHE€ MPAKTHYE€CKHX, naﬁopa’ropmﬂx U KOHTPOJIbHBIX paGOT AJIA 10 kn1acca

Ne | Bwupg (¢popma) paboTsl Tema Kos-Bo yacos, otBoguMbix | Cpoku NpoBefieHust
TLIL. Ha JJaHHYI0 paboTy (Hepeisi, MecsiLy)
1. | Tlpaktuyeckasi pabora | «Vcrosnp30BaHKe pa3TUUHBIX METO/IOB ITPU 1 CeHTSIOph
M3yueHUH OMOIOrMUecKuX 00HeKTOB»
2 | JlaboparopHasi paboTa | «/I3yueHHe KaTa/JIMTUUECKOW aKTUBHOCTH 1 OKTSIOPB
dbepMeHTOB (Ha TIpUMepe amu/Ia3bl UM KaTaasbl)»
3 | JlaboparopHasi paboTta | «/3yueHWe  CTPOEHHS  K/JIETOK  pacTeHUH, 1 HOSIOPB
JKUBOTHBIX, TPUOOB U HGakTepuii 1o MUKPOCKOTIOM
Ha TOTOBBIX MUKDPOTIPeriapaTax v UX OMUCaHUe
4 | JlabopatopHasi pabota | «HabGmrosmeHne wmHTO3a B K/IeTKaX KOHYMKA 1 nekabpb
KOpeIllKa JIyKa Ha FOTOBBIX MUKpOIIperaparax»
5 | JlaboparopHas pabota | «/3yueHuWe CTpPOeHMs TIOJIOBBIX KJIE€TOK Ha 1 theBpanb
TOTOBBIX MUKpOIIperapaTax»
6 | JlaboparopHasi paboTta | «/3yueHWe pe3y/JbTaTOB MOHOTHOPHIHOTO W 1 MapT
JUTHOPUAHOTO CKpellyMBaHusl Yy [po30¢uibl Ha
TOTOBBIX MHUKpPOITperapartax»
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7 | JlaboparopHas pabota | Mi3yueHue MOAUGMUKAIMOHHONW  W3MEHUYMBOCTH, 1 arpesb
TIOCTPOEHHE BapUaIMOHHOTO psiza U
BapUaljUOHHOU KPUBOW».
8 | JlaboparopHasi paboTa | «AHamM3 MyTaluii y Jpo30(GuIbl Ha TOTOBBIX 1 arnpeJib
MHKPOTIperiapaTax»
Nroro 8

TemaTHuecKoe IAaHUPOBAaHHE MPAKTHYECKHX, JIa00paTOPHBIX H KOHTPOJIBHBIX padot s 11 kiacca

Ne | Bwupg (¢popma) paboTsl Tema Kos-B0 yacos, Cpoku npoBejeHus
ILIL. OTBOJUMBIX Ha JAHHYIO (Hepmesns1, MecsLy)
pabory

1. | JlaboparopHasi pabota | «CpaBHeHMe BH/OB M0 MOP(}OIOruuecKkomMy 1 CeHTsSI0pb
KpUTEPUIO»

3 | JlaboparopHasi paboTa | «OmnucaHWe NPUCTIOCOOJEHHOCTH OpraHu3Ma U eé 1 OKTs16pb
OTHOCHUTEJILHOTO XapakTepa»

4 [TpakTrueckas pabota | «/3yueHre MCKOMAeMbIX OCTAaTKOB DPaCTeHUH U 1 nekabpb
JKUBOTHBIX B KOJIJICKLIUSIX»

5 | JlaboparopHas pabota | . «Mopdonoruueckrie 0coOEHHOCTH pacTeHUN U3 1 deBpanb
pasHBIX MeCT 0OMTaHUsI».

6 | JlIaboparopHasi paboTa | «BnusHUe CBeTa Ha POCT W pa3BUTHE UEPEHKOB 1 deBpasb
Kojieyca»

7 [pakTrueckast pabota | «I1ofCUéT MIOTHOCTH TOMY/MSLMA Pa3HBIX BH/OB 1 MapT

pacTeHUI»
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HNToro 7

KpuTepuu ¥ HOPMBI OL}eHKHU pe3y/IbTaTOB 0CBOeHMs IIPOrpaMMbl

Kpumepuu u Hopmbl oyeHKuU 3HaHUU U yMeHul o6yuarowjuxcs 3a yCmHbll omeem.

OTtMmeTKa "5" CcTaBUTCH, €C/IU YUEeHHK:

1.TToka3biBaeT ri1yOOKOe W TIOJTHOEe 3HaHWe W TTIOHMMaHKe BCero MporpaMMHOI0 MaTepuasa; IMoJIHOe TIOHUMaHKe CYIITHOCTH PacCMaTpPUBAeMbIX
TIOHSITUH, SIBJIEHUM U 3aKOHOMEPHOCTeH, Teoprid, B3aUMOCBSI3eil.

2.YMeeT COCTaBUTH TOJIHBIA U TIPABWIbHBLIM OTBET Ha OCHOBe WM3yYeHHOr0 MaTepuasa; BbIe/sSTh IJIaBHble TOJIOKEHHs, CaMOCTOSATeTbHO
TIO/ITBEP)K/IaTh OTBET KOHKPeTHBIMU TpUMepaMHu, (akTaMd; CAaMOCTOSITeJIbHO W apryMeHTHPOBAHO [leslaTh aHaiu3, 00001ljeHus], BbIBOAbI;
yCTaHaB/IMBaTh MEXXITPeMETHbIE CBSI3U (Ha OCHOBe paHee TPUOOPETEHHBIX 3HAHWKM) W BHYTPHIIPEJMETHBIE CBSI3U, TBOPUECKU TPUMEHSTh
T0JTyYeHHbIe 3HaHHWsI B HE3HAKOMOM CUTYaL[H; TIOC/Ie[l0BaTe/IbHO, YETKO, CBSI3HO, 000CHOBAaHHO U 6e301IMO0YHO U3/iarath yueOHbI MaTepuall.
YMeeT COCTaB/ATh OTBET B JIOTUYECKOH TOC/Ie/JOBAaTeIbHOCTH C WCIO/h30BAHUEM TIPUHSATONW TEPMUHOJIOTHU; /leflaTh COOCTBEHHbIE BBIBO/IBI;
(¢bopMynrMpoBaTh TOYHOE OMpeZie/ieHre M MCTOIKOBaHME OCHOBHBIX MOHSTUM, 3aKOHOB, TeOpui. MOXXeT Npy OTBETe He MOBTOPATH [JOC/IOBHO
TeKCT yueOHWKa; W3/arath, MaTepuasl JUTePaTyPHbIM SI3bIKOM; MPABWJIBHO U 0OCTOSITE/TbHO OTBEYATh Ha JIOTIO/IHUTETbHBIE BOTIPOCKHI YUMUTEIS;
CaMOCTOSITeJIbHO M PALIMOHAIbHO KCII0/Ib30BaTh HarjsHble MMOCOOUs, CIpaBOYHble MaTepuasbl, YUeOHUK, [JOTIOJIHUTETbHYIO JUTepaTypy,
TIePBOMCTOUHUKHY; TIPUMEHSITb CHUCTEMY YCJIOBHBIX O0O3HAUe€HWM TIPW BeJeHWU 3allvCel, COTPOBOXKIAMIIUX OTBET; HWCIO/b30BaTh s
Jl0Ka3aTeNbCTBa BbIBOZOB M3 HAO/IO/IeHNI U OTIBITOB.

3. CaMOCTOSITe/TbHO, YBEPEHHO M 0e301MO0YHO MPUMEHSIET T0/TyueHHbIe 3HaHUS B PeIIeHHH NTpo0/ieM Ha TBOPUECKOM YPOBHE; /IOMYCKaeT He
Oosee ofHOrO HeJOUYETa, KOTOPBIM JIeTKO HCTpaB/seT MO TpebOBaHWIO YuuTessl; UMeeT HeoOXo[uMble HaBbIKM paboTbl ¢ mpubopamuy,
yepTe)kaMH, CXeMaMH, TpadMKaMH, KapTaMHy, COMYTCTBYIOIIIMMU OTBETY; 3allCH, COTIPOBOXK/IAFOIIINE OTBET, COOTBETCTBYIOT TPeOOBaHUSIM.
OtMmeTKa "4" cTaBUTCH, €C/IU YUEeHHK:

1. TToka3biBaeT 3HaHUSI BCEr0 M3YUYEHHOTO MPOTPaMMHOr0 MaTepuana. /laéT MoHbIA U MPaBWIbHBIM OTBET Ha OCHOBE W3YUYeHHBbIX TeOpuii;
JIOTIyCKaeT He3HAuWTe/IbHble OLIMOKM U HeJOUEThl TIPU BOCTIPOU3BE/leHMM W3YUeHHOrO0 MaTepuasna, HeOoJbIllMe HETOUHOCTH TIpU
WCTI0/Th30BaHUHY HayUHBIX TEDMUHOB WU B BBIBO/]aX, 0000II[eHUSIX U3 HAO/TIOIeHHIA.

Marepuan u3naraeT B Orpe/ie/IéHHON JIOrMUeckod IMoc/e/[0BaTe/IbHOCTH, TIPKU 3TOM JIOMyCKaeT OfIHY HerpyOyro ommbKy uiu He Gosiee JBYX
HE/IOUETOB, KOTOPbIE MOXKET UCTIPAaBUTh CAMOCTOSITE/IbHO TIPY TPeOOBaHWHU WU HEeOOBIIIONW MOMOIIM TPeTo/iaBaTeris; TOATBEPXK/JAaeT OTBET
KOHKDEeTHbIMHY TIPUMepaMU; MPaBUIbHO OTBeYaeT Ha [JOTIO/THUTE/TbHbIe BOMPOCH] YUUTEIS.

2.YMeeT CaMOCTOATEIbHO BBIJIEJIATh TJIaBHBIE TIOJIOKEHUS B M3yUeHHOM MaTepHasie; Ha OCHOBaHWU (DAaKTOB U MpUMepoB 00600IIaTh, AenaTh
BBIBO/Ibl. ¥ CTaHaB/IMBaTh BHYTPUIIPeJMETHbIE CBSI3U. MOXXeT NMPUMEeHSATh MOJyuyeHHble 3HAaHUSl Ha MPaKTUKe B BUJOU3MEHEHHON CUTYyallUH,
co0JTr01aTh OCHOBHBIE TPaBU/Ia KY/JIbTYPbI YCTHON peur; UCTIOMb30BaTh MPH OTBETE HayUHbIe TEPMUHBI.
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3. He obnaziaeT 0CTaTOYHBIM HAaBBLIKOM pPabOTHI CO CIpaBOYHOMN JIUTEPaTypol, ydeOHUKOM, TTepBOMCTOUHMKOM (TIPaBUIbHO OPUEHTHPYEeTCS,
HO paboTaeT MeiJIeHHO).
OtMmetKa "3" cTaBUTCH, €C/IU YUEHHK:
1. YcBauBaeT 0CHOBHOe COfiep)KaHre yueOHOro MaTepurasa, HO UMeeT Ipobestbl, He TIPeNsTCTBYIOIINE JabHerIIeMy YCBOEHHIO IPOrPaMMHOTO
MaTepHaria.
2. W3naraer Marepuant HEeCHCTeMaTU3UPOBaHHO, (bparmeHTapHo, He BCerja TI0C/IeI0BATebHO; MOKa3bIBaeT
He/I0CTaTOUHY0C(HOPMUPOBAHHOCTh OTAeMbHBIX 3HAHWN U yMeHUi; c/1abo apryMeHTUPYeT BbIBOAbLI U 0000IeHus, JOMyCKaeT OIIMOKU TPU UX
(bopMyMpOBKe; He UCIO/b3yeT B KaueCTBe ZI0Ka3aTebCTBA BBIBO/bI U 0000IIeHUS U3 HAO/IIO/IeHHH, OTIBITOB WJTH ZIOMyCKaeT OIIHUOKYU TIPU UX
W3/10)KeHWH; JaéT HeuéTKUe orpe/ie/ieHus TIOHSITUM.
3. VcnbIThIBaeT 3aTpyJHEHUs B TPUMEHEHUM 3HaHWM, HeOOXOJWMBIX /IS PellleHus 3afiau pa3/MuHbIX TUIIOB, TIPAKTUUECKUX 3aJJaHUM; TPH
00bSICHEHUM KOHKPETHBIX sIB/IEHUI Ha OCHOBE TEOPHM U 3aKOHOB; OTBeUaeT HEeTOHO Ha BOIPOCHI YUUTe/Isi UM BOCIIPOU3BOAUT COZlep>KaHue
TeKCTa yueOHMKA, HO HEJOCTaTOUYHO TOHHUMAET OT/e/IbHbIe ITOJIOKeHHs, UMeoL[iie Ba)KHOe 3HaueHWe B 3TOM TeKCTe, NOIMyCKas OAHY-ABe
rpybbie onMoKu.
OtMmerka "2" cTaBUTCH, €C/IM YYEHHK:
1. He ycBauBaeT u He pacKpbiBaeT OCHOBHOe COjlep)KaHWe MaTepuasa; He 3HaeT WM He TIOHHMMaeT 3HAUUTebHYI0 YacTh MPOTrPAMMHOIO
Marepuasa B TpeZiesiax MOCTaB/IeHHBIX BOIIPOCOB; He Jie/laeT BBIBOJOB M 0000IIeHHIA.
2. Nmeet cs1ab0 copMUpOBaHHBIE U HEIOJIHbIe 3HAaHUS, He yMeeT MPUMeHSTh X TPU pellleHd KOHKPeTHBIX BOIPOCOB, 3a7iay, 3a/laHui 110
obpasiry.
3. Ilpu oTBeTe Ha OIH BOTPOC AOMYyCKaeT Oosiee [BYX rpyObIX OIIMOOK, KOTOPbIe He MOXKeT UCIIPABUTD Jla’Ke TP IMOMOIIU YUUTeJIsl.

ITpumeuanue. TIpy OKOHYAHUHM YCTHOTO OTBETA YYalllerocs TeJaroroM AaéTcs KPaTKUi aHaau3 OTBeTa, 00BSIB/ISIETCS MOTUBHUPOBAHHAS
OLIeHKa, BO3MO>XKHO TpUBJIeUeHHe JPYTUX YUalluxcs [l aHa/li3a OTBeTa.

Kpumepuu u Hopmbl OyeHKU 3HAHUU U yMeHUll 06y4uarowjuxcs 3a camocmosimesbHble NUCbMeHHble U KOHMPO/bHble pabombl.

OTMeTKa «5» CTAaBUTCS, €C/TH YUeHHUK:
1. BemonHsieT paboTy 0e3 ormmboK U /uin/ IomycKaeT He 6oiee OZJHOTO HeJJouéTa.
2. CobmofiaeT Ky/bTypy MMCbMEHHOM peuu; rpaBuia oopM/IeH sl TMCbMeHHBIX paboT.
OTMmeTKa «4» CTaBUTCS, €C/TH YYeHHK:
1. Boino/HsieT MMCbMeHHYI0 paboTy MOTHOCTBIO, HO ZIOTTyCKaeT B Held He Oosiee 0/HOM HerpyOo# olMOKY ¥ 0JHOTO He/JouéTa U /unu/ He 6osee
JBYX HeJJ0UETOB.
2. CobstofiaeT Ky/bTypy NMHMCbMEHHOM peud, rpaBujia ohOopMIeHUs] TTUCbMEeHHBIX paboT, HO -Z0MmycKaeT HeOobllie TIOMapKU MpH Be/leHUU
3armcen.
OTMeTKa «3» CTAaBUTCS, €C/TH YUEHHUK:
1. ITpaBW/ILHO BBITIOHSIET HE MeHee TI0JIOBUHBI Pa0OTHI.
2. NoryckaeT He 6osiee ABYX TPyOBIX OMIMOOK, WK He Gosee ofiHOM TpyOOM, OfiHOM HerpyOoii omMOKY U OIHOTO HeI0UéTa, UK He Oojiee TPEX
HerpyObIX OIMOO0K, WM OAHOU Herpy0oi OMMOKY 1 TPEX HEeZOUETOB, WM TIPH OTCYTCTBUM OMIMOOK, HO TPU HAJIMUUH TISITU HEJJOYETOB.
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3. [lomycKaeT He3HauUTeIbHOe Heco0/Ir0/ieHrie OCHOBHBIX HOPM KYJ/IbTYPhI TUCbMEHHOU peu, rpaBul ohopMIeHus: MUCbMeHHbBIX paboT.
OTMeTKa «2» CTaBUTCS, €C/TH YYeHHK:
1. TIpaBU/IbHO BBITIO/IHSIET MeHee T0JIOBUHBI MMCbMEHHOM paboThl.
2. JlomyCKaeT 4mMc/Io OIMO0OK U HeZIOUETOB, TTPEBOCXO/IsAIIiee HOPMY, IPH KOTOPOM MOKET OBITh BBICTaB/I€HA OrfeHKa "3".
3. [lonyckaeT 3HauuTeIbHOE HeCcoO/r0/IeHe OCHOBHBIX HOPM KY/IbTYPbI MTMCbMEHHOMN peuu, rpaBul 0popMIeHHst TUCbMeHHBIX paboT.

IIpumeuaHue.— yuuTe/b UMeeT TIPaBO MOCTABUTh yUEHUKY OLIEHKY BBIIIe TOW, KOTOpas MpeJyCMOTpeHa HOpMaMH, ecld UM paboTa
BBINOJIHEHA B OPUTMHA/LHOM BapUaHTe. — OLIeHKHM C aHa/lM30M paboT [0BOJSTCS 10 CBeJeHUs yualluxcsi, KakK MpaBU/Io, Ha MOoC/eyioleM
YPOKe; TpelycMaTprBaeTcs paboTa Ha/l OIIMOKaMy M yCTpaHeHre Mpo0esioB B 3HAHUSIX U YMEHUSIX YUEeHUKOB.

Kpumepuu u HOpMbl OYeHKU 3HaHUll U yMeHull obyuarowjuxcsi 3a mecmosble pabombil.
TecTsl, cocTOSIIIIME U3 TIAITA BOITPOCOB MOXKHO UCIMO/Ib30BaTh MOC/Ie U3yUeHUst KaxKoro matepuana (ypoka). Tect u3z 10—15 BonpocoB
WCTIONB3YeTCs Jjis Tlepruoindeckoro KoHTposist. Tect u3 20—30 BornpocoB HeoOX0MMO UCII0/Ib30BaTh [jisi UTOTOBOTO KOHTPOJIS.
[Tpu orjeHMBaHWM UCITOB3YETCs CleyIolast IKaja: AJIsl TeCTa U3 MATH BOPOCOB
* HeT OIMOOK — OL[eHKa «5»;
* 0/IHa OIIMOKa - OLIeHKa «4»;
* IBe OIIMOKN — OLleHKa «3»;
* TP OIIMOKHN — OIIeHKa «2».
st Tecta u3 30 BOMPOCOB:
* 25—30 npaBUJILHBIX OTBETOB — OL|€HKA «O»;
* 19—24 nipaBU/IbHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBUJILHBIX OTBETOB — OL|eHKa «3»;
* MeHbl1Ie 12 MpaBU/IbHBIX OTBETOB — OLIeHKa «2».
Kpumepuu u HoOpMbl oyeHKU 3HaHUll U yMeHUll obyuarowjuxcs 3a npakmuueckue u 1abopamopHble pabombil.

OTMeTKa «5» CTaBUTCS, €C/TH:
1. TIpaBUNBHOM CaMOCTOSATENLHO OMNpejieNisieT 1e/b JaHHBIX paboT; BBIMO/HSET PaboTy B MOHOM 00BEMe C COOJOjeHreM HeoOX0quMOo
TI0C/Ie/[0OBaTeIbHOCTU TIPOBE/IeHUST OTTbITOB, U3MePeHU.
2. CamMoCTOATebHO, PAlMOHAIBFHO BBIOMPAET U TOTOBUT JIJIs BBITIOJIHEHUSI paboT HeoOxoauMoe 000pyioBaHue; TTPOBOIUT JlaHHbIE pabOThHI B
yCNIOBUsIX, 0OecreunBaroIIUX MoiyueHre Haubosiee TOUHBIX pe3y/IbTaToB.
3. I'paMOTHO, JIOTMUHO OIHCBIBA€T XO/| MPAKTHUeCKUX (/1abopaToOpHBIX) pabOT, MPaBWILHO (OPMYIUPYET BBIBOJBI;, TOUHO W aKKypPaTHO
BBITIOJTHSIET BCe 3arvCH, TabULIbI, PUCYHKH, YepTeXKH, rpadyKu, BEIYMCIEHUS.
4. TlposiBnsieT OpraHM3al[IOHHO-TPY/ZIOBbIE YMEHUs: TO/ep)KUBAeT UUCTOTY paboyero mecra, TOPSOK Ha CTOJe, SKOHOMHO pPacxofyeT
MaTepHaJibl; COOII0/IaeT MpaBUsia TEXHUKU 0e301acHOCTH TIPU BLITIOJIHEHUH PaboT.
OTMmeTKa «4» CTaBUTCS, €C/TH YYeHHK:
1. BoinosHsieT pakTHYecKyto (labopaTopHY0) paboTy MOJHOCTBIO B COOTBETCTBUU C TPeOOBaHUSIMU TIPU OLIeHWBaHUM pe3y/bTaToB Ha "'5", HO
JIOTTYCKaeT B BBIUMC/IEHUSIX, U3MEPEHUSIX /IBa — TPU HEI0UETA UK OZIHY HerpyOyro OIMOKY U OZIH HE/IOUET.
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2. Ipu odopmieHnu paboT JoTycKaeT HETOUHOCTH B OMMCAHUM X0/1a IeHCTBUM; [ie/iaeT HeTo/IHbIe BHIBO/IbI TIPYU 0000IIeHNH.
OtMeTKa «3» CTaBUTCS, €C/TH YYeHUK:
1 TlpaBunbHO BbIMONHSIET paboTy He MeHee, yeM Ha 50%, OfHaKO 00BEM BBIMOJHEHHOW YaCTH TAaKOB, UTO I103BOJISIET TMOTYUYHUTh BepHBIE
pe3y/bTaThl U C/Ie/IaTh BHIBO/IBI TT0 OCHOBHBIM, MPUHIIAITHAATLHBIM BXKHBIM 3a/ladaM PadOThI.
2. Togbupaer obopygoBaHMe, MaTepuasn, HaulMHaeT pabOTy C TOMOILIBIO YUWTeNsl; WIM B XO/e TIPOBe/leHUs] M3MepeHUH, BbIUMCIeHUH,
Habmo1eHnit [1oTTyCKaeT OMOKH, HeTOUHO (hOPMYJTPYeT BBIBOZBI, 000011IeH s
3. IlpoBoguT paboTy B HepaLMOHAMBHBIX YCAOBUSX, UTO TIPUBOJUT K MOyUeHUIO Pe3y/bTaTOB C OOJBIIMMU TOTPEIIHOCTSIMH; UM B OTUETe
JOTyCKaeT B 001eil C/I0)KHOCTH He Oosiee IByX OMIMOOK (B 3amMCSX UKCelNl, pe3yabTaTOB M3MepeHHH, BBIUMC/IeHHH, COCTaB/IeHUH IrpadrKoB,
Tab/ulLl, CXeM U T.J.), He UMEIOIIUX [I/Is JaHHOM paboThbl MPUHLIMITHA/ILHOTO 3HAUeHHs1, HO TOB/USBIIMX Ha Pe3y/bTaT BbITOJTHEHMUS.
4. Jommyckaet TpyOyr0 OIIMOKY B XOZie BBITOJIHEHUSI PaOOTHI: B 00BbsICHEHNH, B 0(hOpM/IeHHH, B COOJTIOZIEHUH TIPaBUJT TEXHUKKM 0€30T1acHOCTH,
KOTOPYIO YYeHUK HCIPaB/sieT 10 TpeOOBaHUIO YUUTeIs.
O1Mmerka "2" cTaBUTCH, €C/IM YYEHHK:
1. He omipeiesisieT caMOCTOSITe/TBHO 11e/1b pab0ThI, He MOKeT 6e3 MOMOIIM yuuTeisi TIOATOTOBUThL COOTBETCTBYIOIIee 000pY/ZI0BaHNe; BBITIOTHSIET
paboTy He TIOTHOCTBIO, ¥ 0OBEM BBITIOJTHEHHOW YacTH He TI03BOJISIET C/1e/IaTh MTPaBU/IbHBIE BHIBOABI.
2. [NonyckaeTt aBe u Oosiee TpyObie OLIMOKM B XOfe paboT, KOTOpbie He MOXeT WCIPaBUThH IO TpeOOBaHHWIO Teiarora; Wi TPOU3BOJUT
M3MepeHus], BbIUMC/IeHNs1, Hab/IFo1eHNs HeBEPHO.
Kpumepuu u HOpmbl OyeHKuU 3HaHutl u ymeHull obyuarowjuxcs 3a HabarooeHuem 00seKmos.
OtMmeTKa «5» CTaBUTCS, €C/TH YYeHHK:
1. TIpaBU/IbHO TIPOBOUT HabJTIO/IEHe TI0 3a/laHUI0 YUUTeTIs.
2. BoigesnisieT cyiecTBeHHbIe TIPU3HAKK Y Hab/Tt0JaeMOT0 00BeKTa, Tpoljecca.
3. I'pamoTHO, /IorTHYHO O(OPMJIsieT pe3ysibTaThl CBOMX HaOMOjeHNH, JenaeT 00001eHus, BbiBoAbl. OljeHka OTMeTrKa"4" craBUTCH, eC/Id
YUYEeHHUK:
1. TIpaBU/IbHO TIPOBOUT HabJTIO/IEHNe TI0 3a/laHUI0 YUUTeTTS.
2. [lormyckaeT HETOUHOCTU B X0/ HaO/I0/IeHnid: TP BbIJeJIeHWH CYIeCTBeHHBIX IMPU3HAKOB y Hab/roaeMoro o0beKTa, rmporecca Ha3biBaeT
BTOPOCTeTIeHHEIe.
3. HebOpexxHO WK HETOUHO OOPMIISIET pe3y/IbTaThl HabJTFOZeHUH.
OtMmetKa "3" cTaBUTCH, €C/IU YUEeHHK:
1. JomyckaeT ofHy-ABe TPyOble OMIMOKY WJTH HETOUHOCTH B TIPOBeZIeHUH HaO/TI0/IeHNH 110 3a/JaHUI0 YUUTEJIS.
2. Ilpu BBIZie/IEHUH CYIIIeCTBEHHBIX MPU3HAKOB Y Hab/t0jaeMOro 00beKTa, MpoLjecca Ha3bIBaeT JIUIIb HEKOTOPbIe U3 HUX.
3. lomycKaeT o/iHy-/iBe rpyOble OIHUOKU B 0(OPMJ/IEHUH pe3y/IbTaToB, HAaOJTFOZIEHNH U BHIBO/IOB.
OTMeTKa «2» CTaBUTCS, €C/TH YUeHHUK:
1.[Jormyckaet Tpu-4eThbIpe rpyObIe OTMOKY B TTPOBE/IEHUN HAOJTIO/IEHHI TI0 3aJaHUI0 YUUTEJIS.
2. HeripaBu/ibHO BbIjlefisieT NIPHU3HaKX Hab/mro1aeMoro o0beKTa, mpoliecca.
3. [JomyckaeT Tpu-ueTbIpe rpyObie ommbKu B 0(hOpMIIEHHH pe3y/IbTaTOB HabJFOI€HUH 1 BHIBOZIOB.
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IIpumeuaHue. OLEHKM C aHa/JM30M YMEHHI M HaBBIKOB IPOBOJUTb HAOJIOJEHUS] [JOBOJSTCS [0 CBeleHUs YyYall|uXcs, KakK IpaBW/O, Ha
TIOC/IeIVIOILEM YPOKe, TT0C/Ie CAAUd OTYETA.
Obwas knaccugpuxkayus owubok

[lpu oljeHKe 3HaHWM, YMeHUH, HABBIKOB C/IeAyeT YUUTHIBaTh Bce OWMOKW (rpyOble W HerpyOble), HeJOUETbl B COOTBETCTBUU C
BO3pPacTOM yYaluxcsl.
I'pybbimMu cuumaromes owubKu:
- He3HaHUe OIpe/ie/leHUs] OCHOBHBIX TIOHSTHH, 3aKOHOB, IPaBW/, OCHOBHBIX IOJIOXKEHUM , TeopuM, He3HaHHe (HOpMyJ, OOLENPUHSATHIX
CUMBOJIOB 0003HaueHU! BeJTMUMH, eJUHUL] UX W3MepeHHs, HAMeHOBaHWW 3TUX e[JUHUL];- HeyMeHHe BBIJe/UTh B OTBeTe I/laBHOe; 00001UTh
pe3y/bTaThl U3yUyeHus ;- HeyMeHre NTPUMEeHUTh 3HaHUs [J1s1 pellieHust 3a/iay, 00bsiCHEHUS SIBJIEHNS;
- HeyMeHHe YWUTaTb U CTPOUTH rpadvKu, MPUHLUIHAIBLHBIE CXeMbl;- HeyMeHre TIOATOTOBUTh YCTaHOBKY WJIH jlabopaTopHOoe 000pyZOBaHue,
IIPOBECTHU OTbIT,HaO/MI0/leHue, c/lenaTh HeoOX0JMble pacuéThl UM UCII0/Ib30BaTh M10/1yYeHHbIe JaHHbIe /17151 BbIBO/IOB;
- HEyMeHHe I10J/Ib30BaThCs MePBOUCTOYHHUKAMH, YIeOHUKOM, CIIPaBOYHHMKOM;- HapyllleHne TeXHUKU 0e30racHOCTH, HeOpe)KHOe OTHOILIeHHe K
obopyoBaHuto, Mprbopam, MaTepuanam.
K He2pybbim omHocamces owubKu:
- HeTOUHOCTb (HOPMY/IMPOBOK, OIpe/le/IeH!H, TIOHATHI, 3aKOHOB, TeOpHi, BbI3BaHHAs HEIOJHOTONM OXBaTa OCHOBHBIX IPHU3HAKOB
oTipeZiesisieMoro TIOHSTHS WM 3aMeHOU 1 — 3 U3 3TUX NMPU3HAKOB BTOPOCTEIeHHbIMHU;
- OLIMOKY MPU CHATUU MOKa3aHUM € U3MepUTe/IbHbIX IPUO0POB, He CBSI3aHHbIE C OTpeZiesieHHeM LieHbl [ie/IeHus 1LIKabl;
- omMOKY, BhI3BaHHBIE HECOOJIOZIEHNEM YCIOBUM TPOBe/IeHUs OTbITa, HaO/MI0eHus], YC/IoBUi paboThl prbopa, 000pyAOBaHNs;- OMHMOKH B
YCIOBHBIX 0003HaUeHMsIX Ha CXeMax, HeTOUHOCTb rpaduka;
- HepalMOHAIbHBIA METOJ, PellleHus 3a[jaull, BIIOJTHEHHUsS YaCTH MPAaKTHUeCcKoi paboThl, HeZOCTaTOYHO TPOJYyMaHHBINA T/IaH YCTHOTO OTBETa
(Hapy1IeHYe JIOTUKU U37I0’KeHMUs], TI0/IMeHa OT/le/TbHbIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU);
- HepalMOHaIbHbIe MeTO/bl pabOThI CO CITPABOYHOM JINTEPATyPOii;- HEyMeHHe pelllaTh 3a/lauy, BBITIO/IHAT 3alaHus B 0011leM BH7e.
Hedouémam u senaomesi:
- HepalMoHa/IbHbIe TTPUEMBI BBIYMCIEHUH 1 TTPeo0pa30BaHui, BLITTOTHEHUS OIBITOB, HAO/IIOIEHHH, TPAKTUUYeCKUX 3aflaHui;- apupMeTHUeCcKre
OLIMOKY B BBIUMC/IEHUSIX;
- HeOpeXHOe BBITIOJIHEHWE 3aruced, uepTe)keil, cxeM, rpa¢ukoB, Tabmui; opdorpapuyeckie ¥ TMyHKTYal[MOHHBIE OIIMOKH
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