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IIOACHUTEJ/IbHASA 3AIITMCKA

Pabouasi mporpamma Kypca «buonorusi» aist 10-11 kmaccos (6a30BbIii YpoBeHb) (Jaiee MO TEKCTY - Iporpamma) SIBJIsIeTCS] KOMITOHEHTOM
OcHOBHOM 00pa3oBaTe/lbHOM TpOrpaMMebl cpefiHero obirero obpasoBanuss MAOY COIII Ne 1 «[Tommdopym», KoTopast pa3paboTaHa Ha OCHOBe
®enepaibHOM  00pa3oBaTe/ibHOM  MporpaMMbl  cpefHero ob0ijero obOpa3oBaHusi, ofo0OpeHHON ®PenepanbHBIM — yYueOHO-METOAUUECKUM
o0beauHeHEeM 110 001eMy obpa3oBanuio oT 18 mMast 2023 r. 1 yTBep>KeHHOU npruKa3oM MuHnpoceeljenns: Poccuu ot 18.05.2023 Ne371.

ITporpamma pa3paboTaHa Ha OCHOBe TpeOoBaHMIA K pe3ysbTaTaM ocBoeHHsi OCHOBHOM 00pa3oBaTe/ibHOW MPOrpamMMbl CpefiHero o0iiero
obpazoBanuss MAOY COIII Ne 1 «ITomudopym» ¢ yueToM rporpamm, BKJIFOUEHHBIX B ee CTPYKTYPY.

[Tporpamma cootBeTcTBYyeT TpeboBaHusM PefepasbHOTO TOCYJAapCTBEHHOTO 00pa3oBaTe/bHOTO CTaHJapTa CpeAHero oorero
obpa3oBaHusi U obecrieurBaeT [JOCTH)KeHHe TIJIaHUPYeMbIX pe3yJbTaToB ocBoeHWss OCHOBHOM 0Opa3oBaTe/lbHOM MpPOrpamMMbl CpefiHero o01ero
obpazoBanust MAQY COIII Ne 1 «I[Tomidopym».

[Tporpamma 10 OWoO/IOTHMM [AéT TpeAcTaBleHHWe O LensX, 00 o6iieil crparernd OOydeHUs, BOCIUTAHUS W PA3BUTUS OOYYarOLIUXCS
cpezcTBaMHU yueOHOTO TipeamMeTa «brosiorusi», onpeesnsier 00si3aTesbHOe MTPeAMEeTHOe CoJiep>KaHue, ero CTPYKTYPY, pacripe/iesieHne 10 paszenaM
¥ TeMaM, PeKOMEeHAyeMyI0 T0C/eloBaTe/lbHOCTh M3yueHUsi yueOHOro MaTepHasa C yYETOM MEXKIIPeJMETHbIX W BHYTPHUIPEAMETHBIX CBSI3eM,
JIOTUKY 00pa30BaTeIbHOTO TIPOLIeCca, BO3PACTHBIX 0COOEHHOCTeH 00yJaroIUXCsl.

B mporpamme mo OWOMOTMM TakKe YUYUTHIBAIOTCS TpeOOBaHUs K TUIAHUPYEMBbIM JIMUHOCTHBIM, MeTarpeJMeTHbIM U TIpeMeTHBIM
pe3ysibTataMm oOyueHUsT B (POPMHUDOBAHHMH OCHOBHBIX BH/OB yueOHO-TIO3HABaTe/bHOW /esiTe/TbHOCTH/y4eOHbIX /AeHCTBUH, 00yJarolmMxcs o
OCBOEHHIO COJIep>KaHUsI OMOJI0OrHYeckoro 06pa3oBaHus.

B niporpamme 1o 6uosiorun (10—11 knaccel, 6a30BbId YPOBEHb) peay30BaH MPUHLIUI PeeMCTBEHHOCTH B U3y4yeHUH OHooruu, O6/arogapsi
yeMy B Hell TIPOCMAaTpUBAETCS HaNpPaB/IeHHOCTb HAa Pa3BUTHE 3HAHUWH, CBSI3aHHBIX C (POPMHUPOBAaHHEM eCTeCTBEHHO-HayYHOTO MHPOBO33peHHs,
L[EHHOCTHBIX OPHEHTALMi JIMUHOCTH, SKOJOTUYECKOTO MBIIIEHUs, TIPe/ICTaB/IeHni O 3[0POBOM 0O0Opa3e »KM3HU U OepeXHbIM OTHOIIEHWEM K
OKpY>Karollleld mpupoiHoM cpezie. [To3TOMy Hapsiy C uM3ydeHHeM OOIIeOMOIOrMUecKX TeOpWH, a TakKe 3HAHWW O CTPOEHHWM >XUBBIX CHCTEM
Pa3HOr0 paHra M CYL[HOCTU OCHOBHBIX TPOTEKAIOI[UX B HUX MPOLECCOB B IMpOrpaMMe Mo OWOJIOTUH Y/ie/leHO BHUMaHWE HWCIIO0/b30BaHHUIO
TMOJTyUeHHbIX 3HAHWIM B MMOBCEIHEBHOW >KWU3HU /il PellleHHs TIPUK/IaJHBIX 3ajiau, B TOM 4uCie: Mpo(UIaKTUKA Hac/ae[CTBeHHbIX 3ab0/ieBaHMIA
YyesioBeKa, MeJUKO-TeHeTHUeCKOro KOHCY/IbTUPOBaHUsl, 000CHOBAaHUS 3KOJIOTHUECKH 11e/1iecO00pPa3HOro TOBe/IeHHsI B OKPY)KAIoIeld MpUPOAHON
cpefie, aHa/IM3a BITUSTHUS XO3SIMCTBEHHOW JIeSITe/TbHOCTH UesIoBeKa Ha COCTOSTHUE TPUPO/IHBIX M MCKYCCTBEHHBIX S9KOCUCTEM. Y CHIeHHe BHUMAaHU s
K TIPUKJ/I[IHOM HAIlpaB/IeHHOCTH yueOHOro mpeaMeTa «bHOMOrHs» NMPOAMKTOBAHO HEOOXOJUMOCThIO 0becrieueHust YCIIOBUH ISl PeIIeHUs] OHOM
M3 aKTyaJbHbIX 3a/lad IIKOJBHOTO OHOJIOrMueckoro oOpa3oBaHMs, KOTOpasi MpejrosaraeT (opMUpOBaHHWe y O0YYarIIUXCS CHOCOOHOCTH
a/lanITUPOBATHCS K U3MEHEHUSIM IMHAMUUHO Pa3BUBAIOIIEr0Csi COBDEMEHHOTO MHUPa.

Buonorusi Ha ypoBHe cpesiHero oOiiero obpa3oBaHMs 3aHHMMaeT BakHOe MecTto. OHa obecrieuriBaeT (OpMHUpPOBaHME Y OOyUarOLUXCS
Tpe/ICTaB/eHNH O HAayYHOW KapTHMHE MUpA, paclvpsieT ¥ 0000laeT 3HaHWS O >XUBOW TPHUPOJE, e€ OTIMUMTE/NbHBIX MPU3HAKaX — YPOBHEBOM
OpraHu3al[u¥ U BOJTFOL[UH, CO3/IaéT YCJIOBUS /IS TI03HAHUS 3aKOHOB YKMBOUW TIPUPO/IbI, (hopMUpoBaHUs (YHKI[MOHATEHOM IPaMOTHOCTH, HaBBIKOB
3[I0pOBOT0 U1 Oe30macHOro obpasa XXU3HH, IKOJIOTMUECKOTO MBIIIJIEHUS, [IEHHOCTHOTO OTHOLLIEHHSI K )KUBOH MPUPOJE U UeIOBEKY.

Bosbiioe 3HaueHWe OWO/IOTHSI UMEET TakKKe il PeIleHUs] BOCTIMTATeJbHBIX M Pa3BUBAIOIIMX 3a/lau CpefHero oOiiero obpa3oBaHWMs,
coranu3auuu obyuarouuxcsi. Vizyuenvne Ouosnoruu obecrieurBaeT ycIoBUs /i1 (POPMUPOBAHUS WHTE/IEKTYa/lTbHBIX, KOMMYHHUKALIMOHHBIX U

2



MHGOPMAIIMOHHBIX HABBIKOB, CTETUYECKOW KY/bTYPhI, CIIOCOOCTBYET WHTETpariid OWO/IOTMYEeCKUX 3HAHWUN C TIPeZCTaBIEHUSIMH U3 [IPYTUX
yueOHBIX MPeJMeTOB, B YaCTHOCTH, (DM3UKU, XUMUU U Teorpadun. Ha3BaHHbIe TI0/I0)KeHUsI O MpejHa3HaueHun yuebHOro ripeamera «buosorusi»
COCTaBW/IW OCHOBY [I7Is OTIpeZie/ieHUs TI0[X0/I0B K 0TOOPY U CTPYKTYPUPOBAHUIO €T0 COZIEP>KaHUs, TTPe/ICTaB/IeHHOTO B IPOrpaMMe 10 OHOJIOTHH.

OTtbop comep)kaHuss yueOHOro TpeaMeTta «buonorus» Ha 6a30BOM YpOBHE OCYIIECTB/IEH C TO3WI[MH KYy/JbTypocooOpa3HOro Ioaxoja, B
COOTBETCTBUM C KOTOPBIM 00yUaroIiyecs 0/DKHbI OCBOUTD 3HAHUS U YMEHUs], 3HAUMUMBbIe 7711 (POPMHUPOBAHUS OOIIel KY/IbTYPbI, OIpe/iesIstole
aZleKBaTHOe TIOBeJieHUe ueioBeKa B OKDY»Karollel IpUPOHOI cpejie, BOCTpeOOBaHHbIe B TIOBCEIHEBHOW >KU3HU U TIPAKTUYECKOU [1esITe/TbHOCTH.
Ocoboe MeCTO B 3TOM CHCTeMe 3HaHUH 3aHMMAlOT 3J7IeMEHThl COZIepP)KaHUsl, KOTOPbIe CIY)KaT OCHOBOH fijii ()OPMUPOBAHUS MPE/ICTaB/I€HUHN O
COBpPEMEHHOM eCcTeCTBeHHO-HayYHON KapTWHe MHUpa U LeHHOCTHBIX OpHeHTALMsX JIMYHOCTH, CTIOCOOCTBYIOMIMX T'YMaHU3alUd OMOIOrUYecKoro
obpa3oBaHwMs.

CTpyKTypHpOBaHHE CO/IEP)KaHUsI yueOHOro marepuasa B MPOrpaMMe 1O OWOJIOTHH OCYIIIECTBIEHO C yUYETOM TPHUOPUTETHOTO 3HAUeHHs
3HAHUM 00 OT/IMUKTE/ILHBIX OCOOEHHOCTSIX >KUBOU TPUPO/BI, O €€ YPOBHEBOW OpraHW3aly U 3BOIOLUUA. B COOTBETCTBUM C 3TUM B CTPYKType
yuebHOro mpeamMeTa «buosorusi» Bblie/IeHbl CAeqyOL[He CofepKaTe/bHble JUHUM: «BHOMorHs Kak Hayka. MeToAbl HAay4YHOTO TO3HAaHHUSI»,
«Krnetka kak Ouosormueckasi cucrema», «OpraHuM3M Kak Ouwonoruueckas cucreMa», «Cucrema ¥ MHoOroobpaswe OpraHH4YeCKOrO MHUpa»,
«DBOJIIOLIMSL YKUBOU MPUPOABI», «IKOCUCTEMBI U MPUCYILIE UM 3aKOHOMEPHOCTH.

Llens u3ydyeHusi ydueOHoro mnpeamera «buosiorusi» Ha 0a30BOM ypOBHe — OBJlafieHHe OOyYaroIIMMHUCS 3HAHUSIMH O CTPYKTYPHO-
(yHKI[MOHALHOW OpraHU3aluM YKUBBIX CHCTEM pa3HOTO paHra v NpuobpeTeHHe YMEeHUM MCT0/b30BaTh 3TH 3HAHUS [Jisl TPaMOTHBIX AeMCTBUN B
OTHOLLIEHNY 00BEKTOB >KUBOU MPUPO/IbI U PEIIeHUs pa3/IMUHbIX KU3HEHHBIX MPo0IeM.

IocTwkeHue ey u3ydeHust yueObHOro rpeameta «bronorus» Ha 6a30BOM ypoBHe 00eCrieunBaeTCsl pellieHreM CJIe/IVIOIINX 3a/1au:

OCBOeHMEe O0YYaroIMMUCS CHCTeMbl 3HAHWUM O OMOJIOTMUeCKUX TeOpHsiX, YUeHHsX, 3aKOHaX, 3aKOHOMEPHOCTSIX, THUIOTe3aX, IMpaBW/ax,
Cy>Kall[iX OCHOBOM /151 JOPMUPOBaHUS MpeCTaB/eHU O eCcTeCTBeHHO-HayuHOM KapTHHEe MUpa, O MeTO/laX HayuyHOTO TMO3HaHWs, CTPOeHUH,
MHOTroo0Opa3u U 0COOEHHOCTSIX >KMBBIX CHUCTEM Pa3HOTO YPOBHSI OpraHM3allv, BBIJAIOIIUXCS OTKPBITHUSIX U COBPEMEHHBIX WMCC/Ie[OBAaHUSIX B
ouosIorum;

(hopmMupOBaHMe y 00YUarOIUXCS TTI03HABATeTbHBIX, MHTE/JIEKTYaIbHBIX M TBOPUECKUX CITOCOOHOCTEH B TIpoIiecce aHaiM3a JAHHBIX O MYTSIX
Pa3BUTHSI B OMO/IOTMU HayUHbBIX B3TJISZIOB, UM U TIOJXO0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOT0 YPOBHSI OpraHM3alliy;

CTaHOB/IeHWe y oOydarouxcsi o0u[el Ky/lbTyphl, (YHKLMOHATBHON IPaMOTHOCTH, Pa3BUTHE YMeHHN OOBSCHSTh U OLIEHWBATbH SIBJIEHUS
OKPY>KaroIIlero MUpa >KUBOU MPUPO/Ibl HA OCHOBAHUM 3HAHWU U OTIbITA, MMOTyUe€HHBIX TTPU U3yUeHUH OMOIOTHY;

(hopmMHupOBaHMe y 00YYAKOIUXCA YMEHUW W/UTIOCTPUPOBAaTh 3HaueHWe OHOJIOTHUeCKUX 3HAHWM B MPAKTHUECKOW [IesITeJTbHOCTH uesioBeKa,
Pa3BUTHH COBPEMEHHBIX MeULMHCKUX TeXHOJIOTHUH U arpoOMOTeXHOIOTH;

BOCIUTaHWe YOEeKJEHHOCTU B BO3MO>KHOCTH TIO3HAHUS UYeTIOBEKOM J>KUBOM TPHUPOJbI, HeEOOXOAMMOCTH Oepe)KHOro OTHOIIEeHHUSI K Hew,
cobroZieHNst 3THYeCKUX HOPM TIPU TIPOBeIeHUH OUOTOTUuecKUx UCC/ieloBaHuU;

0CO3HaHWe I1[eHHOCTH OWOJIOTMUeCKUX 3HAaHWU /I TIOBBIIIEHWS YPOBHS 3KOJOTMUECKOW KYJ/IbTYPbhl, /s (OPMHPOBAHUS HAyYHOTO
MHPOBO33pEeHHUSsI;

TpUMeHeHHe TTPUOOPeTEHHBIX 3HAaHUM U YMEeHUH B TTOBCEeJHEBHOM >XU3HM [I/IsI OL[eHKH TI0C/Ie[ICTBUN CBOeH JiesITe/TbHOCTH 110 OTHOIIEHUIO K
OKpYy>Katollleli cpefie, COOCTBEHHOMY 3/10POBbIO, 000CHOBaHUe U cOOsI0/[eHre Mep TIPOUIaKTUKY 3ab0sieBaHUM.



B cucreme cpemHero obijero obpasoBanusi «buosorus», usyuaemast Ha 6a30BOM ypOBHe, SIB/ISIETCSI 00sI3aTe/TbHBIM YUeOHBIM MPeIMETOM,
BXO/ISII[UM B COCTaB TpeMeTHOM 00/1acTi «ECTeCTBeHHO-HayUHbIe ITPeAMEThI».

Hnst u3yuenust 6uosioru Ha 6a30BOM ypoBHe cpefHero obOujero obpa3oBanusi otBoguTcsi 68 vacos: B 10 kmacce — 34 uaca (1 vac B
HeJento), B 11 kacce — 34 vaca (1 yac B HeJiesto0).



COAEPXXAHUWE OBYUEHUSA
10 KJIACC

Tema 1. buosiorus Kak Hayka.

buonorusi kak Hayka. CBsi3b OMOJIOTMU C OOII[eCTBeHHBIMU, TEXHUUECKUMH U IDYTUMH eCTeCTBeHHBIMU HayKamu, ¢uiocoduet, 3TUKOH,
3CTEeTUKOU U MpaBoM. Posib Grooruy B hoOpMHUPOBAHHUY COBPEMEHHOM HAayYHOM KapTWHBI Mupa. CrucTeMa OHM0/IOTHUYeCKHX HayK.

Metozbl TIO3HAaHUSI JKMBOW TPUpOAbl (Hab/rOZeHUWe, SKCTIepUMEHT, OMucaHWe, W3MepeHUe, Kiaccu(UKalus, MOo/e/MpoBaHue,
CTaTUCTHUeCKast 00paboTKa JJaHHBIX).

HemoHcTpanuu:

[Toptpetsr: Y. Jdapsun, I'. Mengesns, H. K. Kosbros, k. Yorcon u ®@. Kpuk.

Tabnuibl u cxeMbl: «MeTo/bl TIO3HAHUS )KUBOU TIPUPOZBI».

JlabopaTopHbIe U MPaKTHUeCKHe paboThI:

[MpakTrueckast pabora Ne 1. «Vicronbp30BaHKe pa3TIMUHBIX METO/JOB ITPU U3yUEHUH OMOTOTUUECKHX 00bEKTOBY.

Tema 2. J)KuBble CCTeMBbI Y KX OpraHU3aLys.

JKuBbie crctembl (OHOCHCTEMBI) KakK TTpeaMeT u3yueHus 6uosioruu. OT/IMUMe )KUBBIX CUCTEM OT HEOPTaHUUeCKOM MTPUPO/IbI.

CaoiicTBa OHMoOCHCTEM M MX pa3HOOOpa3we. YPOBHM OpraHM3aldy OMOCHCTeM: MOJIEKY/ISIPHBIM, KIeTOUHBIN, TKaHEeBbIA, OpraHU3MeHHbIH,
MOMY/ILUOHHO-BU/JOBOM, 9KOCUCTEMHBIN (OMOTe0LleHOTUUEeCKHH ), OGU0ChepHBII.

HemoHCTpanuu:

Tabuibl u cxeMbl: «OCHOBHBIE IPU3HAKH JKU3HU», «YPOBHHM OpraHW3aliy >KUBOU TTPUPO/IbI».

O6opyoBaHue: Mozesb Moiekynbl [THK.

Tema 3. XuMHUUeCKH COCTaB ¥ CTPOEHHE K/IeTKHU.

XHWMHUUECKUM COCTaB KIeTKU. XHUMUUeCKHe 3/IeMeHThI: MaKpO3JIeMeHTbl, MUKPO3JIeMeHThl. BoZia U MUHepasibHbIe BelecTBa.

OyHKLMY BOZbl U MUHEpa/IbHBLIX Bell[eCTB B KieTke. [Tofjep>kaHre oCMOTHUeCKOro OasiaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHMHOKHC/IOTBI — MOHOMephbl 0OenkoB. He3amMeHWMble U 3aMeHUMble aAMHUHOKHCJIOTHL.
AMUHOKMCIIOTHBIA COCTaB. YPOBHM CTPYKTypbl 0OenKOBOW MoJieKy/bl (TlepBHYHAs, BTOPWUUHAs, TPETHYHAsi W YETBePTHUHas CTPYKTypa).
Xumnueckue cBoicTBa 6enkoB. bruosoruueckre GyHKIUN O€/IKOB.

depmeHTBl — Ouosornyeckue Kartaausaropbl. CTpoeHue ¢depMmeHTa: aKTHUBHBIN 1eHTp, cybcrpatHas crierjuduyHoctb. KodepmeHTHI.
Burtamunbl. OTnvuusi GepMeHTOB OT HeOPraHUUeCKHX KaTa/lru3aTopOB.

YrneBopl: MOHOCaxapupl (T/H0K03a, prbo3a U Ae30Kcuprbo3a), Avcaxapu/bl (caxapo3a, JIaKTo3a) U MoJMcaxapy/bl (Kpaxmar, TJIMKOTeH,
Lesio03a). buonoruueckue GyHKIMY yrieBoJoB.

Jlunmuapl: Tpuravlepuasl, (ochomuruel, crepouzbl. 'apodunbHO-rUApodoOHBIe CBOMCTBa. bBuosorndyeckue QGYHKIMMU JIATTHAOB.
CpaBHeHUe yT/IeBOZIOB, O€/IKOB 1 JIMTTH/IOB KaK UCTOUHUKOB SHEPTHH.

HyxneunoBeie kucnotel: [JHK u PHK. Hykneotuabl — MOHOMepbl HYK/JIeMHOBBIX KUCA0T. CtpoeHue u (yHkiuu JHK. CrtpoeHue u
¢yukuuy PHK. Buzgsl PHK. AT®: cTpoenue u GyHKLMY.

[{uTonorusi — HayKa O KJieTKe. KneTouHasi Teopusi — TipuMep B3auMO/IeHCTBUS UZel U (akTOB B HayYHOM I0O3HaHUHU. MeTo/ibl U3yueHusi
KJIETKHU.



KrneTtka Kak menoctHas kuBast cucrtema. OOImye MpU3HAKW K/IeTOK: 3aMKHYTasi Hapy>kHast MemOpaHa, Mosekysnel JJHK kak renetnueckuit
arrapat, cucTemMa cuHTe3a Oeska.

TWITbI KJIETOK: SyKapuoTHYecKasi ¥ MpokKapuothdeckasi. OcCOOEHHOCTH CTPOeHHUsI TPOKapHUOTHUECKOl KieTKU. KieTouHasi cTeHKa OakTepuid.
CTpoeHue 3yKapuoTHUeCKOM KieTKU. OCHOBHBIE OT/IMUMS PAaCTUTETBHOM, )KUBOTHOW 1 TPUOHOMN K/IETKH.

[ToBepXHOCTHBIE CTPYKTYPbl K/IETOK — K/IeTOYHAsl CTEHKA, TVIMKOKAMWKC, WX (yHKumu. Ilna3marvueckas memOpaHa, eé CBOMCTBa U
¢yukuyu. lluronnasma u eé opraHoubl. OpHoMeMOpaHHble opraHougbl Kinetku: OIIC, anmapaT [Monbmpkuy, ausocombl. [losryaBTOHOMHbIE
OpraHOM/IbI KJIETKW: MUTOXOH/IPUM, TUIaCTUABL. [IponcxoxeHre MUTOXOHAPUMA U TiacTu. Buapl mnactug. HemeMOpaHHbIe opraHOU/bI KJIETKU:
pubOCOMBI, K/I€TOUHBIN LIEHTP, LEHTPUOJIH, PECHUUKH, )XI'YTUKU. DYHKIIMM OpraHOW/0B K/IeTKU. BKtoueHusl.

S1npo — perynsTopHbIi 1jeHTp KiaeTKu. CTpoeHue spa: sjepHas 000/104Ka, Kapuoria3Ma, XpOMaTHH, SPBIIIKO. X POMOCOMBI.

TpaHCrnopT BelljeCTB B K/IeTKe.

HemoHCTpanuu:

[Toptpetsl: A. JleBeHryk, P. I'yk, T. IlIsanH, M. [llneipen, P. Bupxos, /x. YorcoH, ®. Kpuk, M. Yunkunc, P. ®panknuy, K. M. bap.

Huarpammbl: «PacripefieieHe XMMHUYeCKMX 35/1eMEHTOB B HEXUBOW IIpuUpoje», «PacripefiesieHMe XUMHUECKUX 3JIEMEHTOB B JKUBOM
TIPUPOZE».

Tabmuupl u cxembl: «[lepuoanyeckast Tabauila XUMUYECKUX 37IeMeHTOB», «CTpoeHHe MOJIeKYJIbl BOAbI», «buocuHTe3 Oenka», «CTpoeHne
MoreKynbl Oesika», «CTpoeHue ¢epmeHTa», «HykmenHoBble KucioTel. [JHK», «CtpoeHue mosekynbl AT®», «CTpoeHHe 3yKapHOTHUECKOM
K/1eTKh», «CTpoeHWe >XUBOTHOM KJeTKW», «CTpoeHHe pacTUTe/NbHOU KaeTKu», «CTpoeHHe TPOKapUOTUUeCKOW KieTKu», «CTpoeHMe sifipa
KJIETKU», «YTJIeBOAbI», «JIurms».

O6opyzoBaHye: CBETOBOW MUKPOCKOI, 0060pyZoBaHUe [ TpOBeZieHUs1 Hab/ro/eHuH, W3MepeHHH, SKCTIeprUMeHTOB, MUKPOIIperiaparhl
PaCTUTENIbHBIX, )KUBOTHBIX ¥ OaKTepUaTbHBIX K/IETOK.

JlabopaTopHbIe ¥ paKTUYeCKre paboThI:

JlaboparopHas pabora Ne 1. «/3yueHre KaTaIMTHUECKOW aKTUBHOCTH (hepMeHTOB (Ha TIpUMepe aMu/Ia3bl UM KaTasiasbl)».

JlabopaTtopHasi pabora Ne 2. «l3yueHHWe CTpOeHHsI K/IeTOK pacTeHUM, >KUBOTHBIX U OaKTepWii T0J] MUKDOCKOIIOM Ha T'OTOBBIX
MUKpoOIpernaparax U X OrucaHue».

Tema 4. J)KusHeziesTe/IbHOCTb K/I€TKU.

OOMeH BeILecTB, WM MeTabomM3M. ACCUMUISILMS (TIaCTUYECKUH OOMeH) W JUCCUMWISIIUS (SHEpreTHuecKuid 0OMeH) — /IBe CTOPOHBI
e/IMHOTO Tporjecca MeTabom3ma. Posib 3aKOHOB COXpaHeHUs BeIl|eCTB M SHePTryH B TOHUMaHUK MeTabosr3Ma.

Twurbl 0OMeHa BellleCcTB: aBTOTPOQHBIN U reTepoTpodHbIi. Posib hepMeHTOB B 00MeHe BellleCTB U TIPeBpallleH|H SHePTHHU B KJIETKe.

dotocuHTe3. CBeToBasi U TeMHOBasi Pa3bl doTocuHTe3a. Peakuyn ¢oTtocuHTe3a. DPPeKTUBHOCTL (OoTOCHMHTe3a. 3HaueHue (HOTOCHHTe3a
JUIs1 )KU3HU Ha 3emiie. BiiusiHue ycioBui cpefibl Ha (POTOCUHTE3 U CIIOCOObI MOBBIIIIEHHs €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTeHUH.

XemocrHTe3. XeMOCHHTe3UPYOLie OaKTepru. 3HaueHHe XeMOCHHTe3a /I7Ist )KU3HU Ha 3emiie.

OHepretrnyeckuil 0OMeH B KiieTKe. PaciiieriyieHre BelllecTB, Bbiie/ieHUe M aKKyMyJIMDOBaHUe SHEPrUU B KJleTKe. DTarlbl SHepreTHuecKoro
obmena. I'mmkomu3. Bpokenune u ero Buzpl. KuciopogHoe OKHCIeHHe, WM KieTouHoe fbixaHue. OKucimurensHoe QocdopumpoBaHue.
OdbdekTUBHOCTL SHEPreTUUECKOTO 0OMeHa.



Peakiiyiy MaTpuuHOTro cuHTe3a. ['eHeTnueckasi nHbopmatvs u [IHK. Peanu3aiius reHetudeckoi nHdopMaluy B KiieTke. ['eHeTHUeCKU KO
1 ero cBoictBa. TpaHcKpuriusi — MaTpuuHbiii cuaTe3 PHK. TpaHcisaiusa — 6nocuHTe3 6enka. DTtaribl TpaHCIAuK. KoaupoBaHue aMHHOKHCIOT.
Posnb pubocom B GrocHHTe3e Oeska.

HexkseTounble popMbI )KU3HU — BUPYCHI. VicTopusi oTKpbiTHs BUpycoB (/1. 1. MiBaHoBcKuii). OCOO€HHOCTH CTPOEHHS M XKM3HEHHOTO IUK/Ia
BUpycoB. bakrepuodaru. bonesnu pacteHuii, KMBOTHBIX M UesioBeKa, Bbi3biBaeMble BUpycamu. Bupyc ummyHogzeduira yenoBeka (BUY) —
B0o30yauTenb CITM/Ja. OOpaTHasi TpPaHCKPHIILMS, peBepTa3a U uHTerpasa. IIpodunakTiKa pacripocTpaHeHUst BUPYCHBIX 3a00/1eBaHHUM.

JeMoHCcTpanuu:

[Toptpetsi: H. K. Konbiios, . 1. IBaHoBckuii, K. A. Tumupsizes.

Tabmuiel U cxembl: «THIBI NUTaHUsA», «MeTabou3M», «MUTOXOHAPHUs», «DHEPreTUUecKuid oomMeH», «XyoporaacT», «DoTocHHTe3»,
«Ctpoenue [THK», «CtpoeHue u pyHKLIMOHMPOBaHUe reHa», «CuHTe3 Oenka», «['eHeTuecKuil Koay», «Bupyce», «bakrepruodarn», «CTpoeHue u
>kusHeHHbIN LUK Bupyca CITU/Ja, 6akTeprodara», «Permkarus JHK».

O6opyzoBaHue: Mojeu-antuiuKanuu «Yapoerre JJHK v TpaHckpurnimsi», «bruocunaTes 6enka», «CTpoeHHe KJIETKW», MOJe/Tb CTPYKTYPHI
JHK.

Tema 5. PasMHOXKeHVe U UHAUBUya/IbHOE Pa3BUTHe OPraHUu3MOB.

KieTouHbll LMK/, WK XKU3HEHHbIA LUK/ KaeTKu. MHTepdasa u muto3. Ilponeccel, mpoTekarolye B UHTepdase. Pernvkaiys — peakius
marpuuHoro cuHTte3a JJHK. CtpoeHue XpomMocoM. XpOMOCOMHBIM Habop — KapuoTum. [IWIIOMJHBIA M TarvIOWJHBIA XPOMOCOMHBIE HaOOpBI.
Xpomatuasl. LluTonornueckue 0OCHOBBI pa3MHOXKEHUSI M UHAUBU/YaTbHOTO Pa3BUTHUSI OPraHU3MOB.

[Henenve knetku — muto3. Ctaguy muTo3a. [IpoLieccel, mpoucxozsiiye Ha pa3HbIX CTaZAUsIX MUTO3a. bronornueckuii CMbIC/T MUTO3a.

[Tporpammupyemasi rubesb KJI€TKH — arlomnTo3.

®dopmbl pa3MHOXKEHHUsSI OpraHWU3MOB: Oecriosioe W TosoBoe. Buapl 0ecriosioro pa3mMHOXKEHUs: flefieHHe Ha/Boe, TIOYKOBaHWEe OJHO- W
MHOTOKJIETOYHBIX, CIOPO0Opa30BaHue, BereTaTUBHOE pa3MHOXKeHHe. VICKycCTBeHHOe KIIOHMPOBAaHKE OPraHU3MOB, ero 3HaueHue JIJis1 CeIeKIIHH.

[TonoBOe pa3MHOKeHHUe, ero OTAUUus OT becrosnoro.

Metios. Ctaguu meiio3a. [Iporieccsl, mpoucxopsiue Ha cTaausx meiosa. [losegenne xpomocom B Menio3e. Kpoccunrosep. bronornueckuii
CMBICJI ¥ 3HaUeHUe Meiio3a.

'ameToreHe3 — mporiecc 06pa30BaHus TI0JIOBLIX KJIETOK Y )KUBOTHBIX. [10/10BbIe >Kese3bl: CeMeHHUKU U SUYHUKA. OOpa3oBaHue U pa3BUTHeE
T0JIOBBIX KJIETOK — raMeT (CriepMaTo30u/, siiiliek/ieTKa) — criepMaroreHe3 v oBoreHe3. OcoOeHHOCTH CTPOeHUs! SIMLIEK/IeTOK M CIIePMaTO30H1/I0B.
OrutopotrBopenue. [lapreHoreHes.

WnguByuyansHOe pa3BuTHe (OHTOTeHe3). DMOpPHOHA/IBHOe pa3BuTHe (3MOpHoreHe3). JTarbl SMOPUOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX
JKUBOTHBIX: [[pO0OJIeHNe, racTpy/sius, opraHoreHes. [ToctamOproHanbHOe pa3ButHe. THITBI TOCTIMOPUOHAILHOTO PAa3BUTHS: TIPSIMOE, HETIPSIMOe
(yTmurHOYHOeE). BnusiHYe cpeibl Ha pa3BUTHE OPraHU3MOB, (aKTOPbI, CIIOCOOHBIe BbI3bIBaTh BPOXKEHHbIE YPO/ICTBA.

Poct u pa3Butre pactenui. OHTOreHe3 LIBETKOBOI'O PAaCTeHUs: CTPOEHUe CeMeHH, CTa/IuU Pa3BUTHSI.

JemoHcTpanuu:

Tabmuubl 1 cxembl: «POpMBI Pa3MHOXKEHUSI OPraHWU3MOB», «J/IBOWHOEe OIJIO/OTBOPEHHE Y I[BETKOBBIX pacTeHHi», «BereratuBHOe
pasMHOXKeHHe pacTeHui», «leneHue KaeTku OakTepuii», «CTpoeHMe TIOJOBLIX K/eTOK», «CTpoeHHe XPOMOCOMbI», «K/IeTOUHBIA IUKII»,



«Permmkanusa JHK», «Mwuto3», «Melio3», «[Ipsmoe 1 HenpsiMoe pasBuTHe», «['ameToreHe3 y MI/EKONUTAIOLMX M uesoBeKa», «OCHOBHbIE
CTaJIuM OHTOreHe3a».

O6opyjoBaHMe: MUKPOCKOII, MUKpOMpernapaThl «CriepMaTo30U/ibl MIEKOTTUTAIOIIEr0», «IHIeKIeTKa MIeKOIUTAIoIero», «KapuokuHes B
KJIeTKaX KOpellKa JiyKa», MarHUTHasi MOJe/b-aniuivKalys «/leneHue kietku», mogens JIHK, Mogens Metada3HOM XpOMOCOMBI.

JIabopaTopHble U MpakTUUeCcKre paboThI:

JlaboparopHast pabota Ne 3. «HabmoieHrie MHUTO3a B K/IeTKaX KOHUMKA KOpPeIlKa JIyKa Ha TOTOBBIX MUKpPOIIperiapaTax».

JlaboparopHas pabota Ne 4. «/3yueHre CTpOeHHUsI TIOMIOBBIX K/IETOK Ha TOTOBBIX MUKPOTIperaparax».

Tema 6. HacsieICTBEHHOCTh M K3MEHUMBOCTb OPraHW3MOB.

[Mpegmer W 3ajaud TeHeTWKH. VIcTopus pa3BUTHs TeHeTHKH. Pojib LIUTOJIOTMM W SMOpPHOJIOTMM B CTAHOBJIEHWM T'eHeTHUKW. Bkraf
POCCHIMCKMX U 3apyOeXHBIX YUYEHbIX B pa3BUTHE TE€HETUKH. MeTo[bl TeHETHKH (THOPHA0IOTHUYECKUl, IUTOTeHeTHUeCKUH, MOJIEKY/ISIPHO-
reHeTrueckrii). OCHOBHbIe TeHeTHUeCKe MOHATHS. ['eHeTUecKasi CMHMBOJIMKA, UCII0/b3yeMasi B CXeMaX CKpellBaHWM.

3aKOHOMEPHOCTH Hac/ie[[0OBaHUs TIPU3HAKOB, ycTaHOBJeHHble I'. MeHzenem. MoHOrubpuaHOe CKpelvBaHUe. 3aKOH eJuHO-00pa3ust
ruOpU/I0B TIepBOTO MOKOoJieHus. [IpaBUIO IOMMHMPOBaHUS. 3aKOH pacIleryieHdsi TIPU3HAaKOB. ['MIoTe3a 4MCTOTHI rameT. [1o/iHOe W HeMo/HOe
JOMUHUPOBaHUe.

OurnbpusHoe cKpeluBaHWe. 3aKOH HEe3aBUCHMOIO HacjieloBaHUs MPU3HAKOB. LIuToreHeTHUeCKrue OCHOBBI AUTMOPUAHOTO CKpeIUBaHMUS.
Ananm3upytolnee ckpelriBaHue. M criomb30BaHre aHaTM3UPYIOILETO CKPeIMBaHUs Jisl OTpe/ie/IeHHs TeHOTHUIa 0COOH.

CuervieHHOe HaceqoBaHMe Tpu3HakKoB. Pabora T. MopraHa 1o ClieryieHHOMY Hac/ieIoBaHWIO reHOB. HapylleHue cljeTieHusi TeHOB B
pe3y/bTaTe KpOCCUHIOBepa.

XpOMOCOMHasi TeOpUs HaC/1eICTBeHHOCTU. ['eHeTUUeCKe KapThl.

I'eneTuka mnosia. XpoMOCOMHOe OrpejesieHye I1oja. AyToCOMBI U I10/I0Bble XPOMOCOMBI. ['OMOrameTHble U rereporameTHble OpraHU3MBl.
HacieoBanue 1py3HaKoB, CLEI/IeHHbIX C ITOJIOM.

V3mMeHunBOCTb. Buibl M3MeHUMBOCTH: HeHac/le[CTBEHHass W Hacle[CTBeHHas. Posib cpefpl B HeHac/le[CTBEHHONM W3MEeHUMBOCTH.
XapakTepucTuka MOAW(UKAIIMOHHOM W3MEeHUMBOCTH. BapualvoHHbI psi ¥ BapualMoOHHas KpuBasi. Hopma peakuuyd TmpuU3Haka.
KonmuecTBeHHbIe U KaueCTBeHHbIE MPU3HAKU U UX HOpMa peakluu. CBOMCTBA MOAU(PUKALIMOHHON M3MEHUUBOCTH.

HacneicTBeHHas, WM TeHOTHNUAYeCKas, W3MeHUYMBOCTb. KomOWHaTWBHas W3MeHUMBOCTb. Mei03 W TIOJIOBOM TMpOLeCC — OCHOBa
KOMOWHATHUBHON W3MEHUMBOCTH. MyTallMOHHAass W3MEHUMBOCTh. KraccubuKais MyTaljiii: TeHHble, XpOMOCOMHbIE, TeHOMHbIe. YacToTa u
MPUYMHBI MyTaluii. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTMUECKUX PsIZIOB B Hac/ieACTBeHHOM u3MeHurBocTy H. U. BaBusoga.

BHesziepHast Hac/1eICTBEHHOCTb U U3MEHUHUBOCTb.

'eneTrka uesnoBeka. Kapuortun uesnoBeka. OCHOBHbIE METO/bl TEHETUKH Ue/IOBeKa: reHealorMuecKui, O/IM3HeI[0BbIM, [[UTOTeHeTHUeCKUH,
OMOXUMHUUeCKHUH, MOJeKy/IsspHO-TeHeTUueckuii. CoBpeMeHHOe Oripe/ie/ieHHe TeHOTHUIIa: TI0JTHOTeHOMHOe CeKBeHWpOBaHWe, reHOTUINMPOBaHue, B
ToM uuciae ¢ mnomoinpto III]P-aHamu3a. HaciencTtBeHHble 3a0osieBaHUSI uejiOBeKa: TeHHble 0o0sie3HH, 00e3HWM C  HACaeCTBEeHHOU
TIpe/IpacriosioXKeHHOCTbI0, XPOMOCOMHbIe 60s1e3HU. ComaTHyecKre U reHepaTuBHbIe MyTaliui. CTBO/IOBbIe K/1eTKU. [IpUHLIMIIBI 3[0pOBOTO 00pa3a
JKU3HH, JUArHOCTUKH, TIPOMUIAKTUKN U JIeUeHUsl TeHeTUUeCKuX Oosie3Helt. MeIMKO-TeHeTHUeCKoe KOHCY/IbTUPOBaHUe. 3HaUeHWe MeJUI[UHCKON
TeHeTUKH B Mpe/OTBPALLeHUU U JieUeHUH reHeTHYeCKUx 3abosieBaHUM yesioBeKa.

JeMoHCcTpauuu:



[MToptpetsl: I'. Menpens, T. Mopran, I'. ge ®pus, C. C. UetBepukos, H. B. Tumodees-Pecosckuii, H. V1. BaBusos.

Tabmuubl ¥ cxembl: «MOHOTUOPUHOE CKpeIVBaHKe U ero LIUTOreHeTHYecKass OCHOBa», «3aKOH paclleryieHUs] U ero LUToreHeTHuecKas
OCHOBa», «3aKOH UKMCTOTHI TaMeT», «/IurubpugHoe CKpeluBaHUe», «LIUTONMOrMUeckre OCHOBBI JUTMOPHUZHOTO CKpeIUBaHHs», «Mekho3»,
«B3aumogelicTBue asnenbHbIX TeHOB», «['eHeTMueckue KapThl PAacTeHUM, >KUBOTHBIX U uUeyioBeKa», «['eHeTuKa moja», «3aKOHOMEPHOCTH
Hac/ie/JoBaHus, CLIETJIEHHOTO C T0JIoM», «KapuoTurmbl uesioBeKa U KUBOTHBIX», «BU/bl U3MEHUMBOCTHY, «MoAU(UKal[MOHHAs U3MeHUHNBOCTbY,
«HacnenoBanue pesyc-gakropa», «['eHeTrKa rpynn KpoBu», «MyTaljMOHHasi U3MEHUMBOCTbY.

O6opyoBaHMe: MOZeIU-aNTuIMKalud «MOHOTMOpUHOe CKpelBaHue», «HerosHoe HOMHUHUpOBaHUE», «/UrHOpUHOEe CKpeIlrBaHue»,
«[TepekpécT XpoMOCOM», MUKPOCKOIT M MHKpoIiperiapaT «/Ipo3oduia» (HopMma, MyTaliii (OpMbl KpPbUIbEB U OKpPacKu Tesa), repbapuii «I'opox
TIOCEBHOM».

JIabopaTopHbIe ¥ IpaKTUYeCKHe paboTh:

JlabopatopHasi pabora Ne 5. «l/3yueHuWe pe3y/ibTaTOB MOHOTHOPHAHOTO U JUTHOPUAHOTO CKpeIMBaHUS y JPO30(H/IbIl HAa TOTOBBIX
MUKpOIIperiaparax».

JTabopatopHasi pabota Ne 6. «/3yueHre MoqubHKAIMOHHON U3MEHUHMBOCTH, TIOCTPOEHKE BAPUALIMOHHOTO Psifia ¥ BAPHUALIMOHHOM KPHUBO».

JIabopatopHast pabota Ne 7. «AHa/IM3 MyTaLUi y Apo30(du/bl Ha TOTOBBIX MUKpPOMpeIiapaTax».

[TpakTrueckast pabota Ne 2. «CocTaB/jieHHe W aHaIM3 POJOCIOBHBIX Ue/IOBEKa».

Tema 7. Cenekiust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

CesekLsl KaK HayKa U ImpoLiecc. 3apoXkzeHue CejleKUWU U AoMecTuKauusa. YueHue H. V. BaBuioBa O LjeHTpax IIPOUCXOXKIEHUS U
MHOT000pa3us Ky/JbTYPHBIX pacTeHul. [[eHTpbI IPOMCXOXKAEHUS JOMAIITHUX >KUBOTHBIX. COPT, TIOPO/A, IIITaMM.

CoBpeMeHHble MeTO/Ibl CesieKI[UU. MacCoBbIli U WHAWBHU/yalbHBIN OTOOpBI B Ce/IeKLMK pacTeHWM W XUBOTHBIX. OlleHKa 3KCTepbepa.
BAu3KopoACTBEHHOE CKpellfiBaHWe — WHOpuAuWHT. Yuctas suHUs. CKpel[UBaHWe YHCTBIX JIMHWM. ['eTepo3uc, WIM TUOpWAHAs CUJa.
HepocTBeHHOe CKpeluBaHye — ayTopuauHr. OTaanéHHas TuOpyuau3anus U eé ycrexu. VICKyCCTBeHHBIM MyTareHe3 U MoJiydeHue MOJTATIION/IOB.
HocTkeHust cesieKL[UM PaCTeHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

broTexHOMOTHS KakK OTpac/ib TIPOM3BOACTBA. ['eHHasi MH)KeHepusi. JTarnbl co3fanus pekoMOuHanTHON [JHK ¥ TpaHCTeHHBIX OpraHM3MOB.
Knerounass unxeHepusi. KneTtouHble KynbTypbl. MUKDOK/JIOHaAbHOE pa3MHOXKEHMEe pacTeHWW. K/oHMpoBaHHe BBICOKOMPOAYKTUBHBIX
CeJTbCKOXO035TCTBEHHBIX OPraHU3MOB. DKOJIOTHYeCKHe U dTHueckue 1podsiembl. 'MO — reHeTHYeCKr MOJUGUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHCTpanuu:

[Toptpetsr: H. U. Basusios, 1. B. Muuypus, I'. [I. Kaprieuenko, M. @. 1BaHOB.

TabuLbl ¥ cxeMbl: KapTa «L][eHTpbI MPOUCXOXK/IEHUS U MHOT000pa3usi Ky/IbTYPHBIX pacTeHHi», «[1opo/bl IOMAIIIHUX )KUBOTHBIX», «CopTa
KY/IbTYPHBIX pacTeHui», «OTaanéHHas rubpuan3anus», «Paborer akagemuka M. @. VBaHoBa», «[Tomurmongusi», «O0BbeKTbI OMOTEXHOIOTHI»,
«KneTtouHsble Ky/lbTypbl U K/JIOHUPOBaHUe», «KOHCTpyHpoBaHUe U MIepeHOC TeHOB, XPOMOCOM».

O6opyoBaHMe: MYJISDKH TUIOZIOB M KODHEIUJIOZOB JUKWUX ()OPM M KYJbTYPHBIX COPTOB pacTeHWi, repOapuii «CenbCKOX03SIMCTBEHHbBIE
paCTeHusa».

JlaboparopHble U MpakTUUecKre paboThI:

OKcKypcusi «OCHOBHbIE MeTOAbl M [IOCTHXKEHUsI CeJIeKLIMM pacTeHUN U >KMBOTHBIX (Ha CeJIeKLJMOHHYIO CTaHLMIO, TIJIeMeHHYI0 (epmy,
COPTOMCIIBITATeTbHBIM YUaCTOK, B TEIJTMYHOE XO35MCTBO, 1Tab0paTOPUI0 arpOYHUBEPCUTETA WJTH HaAyUHOTO 1[eHTpa)».



11 KJIACC
Tema 1. OBosOIIMOHHAsT GUOJIOTHSI.

[TpeAmnockiIKKM BO3HUKHOBEHUS BOTIOLIMOHHOMN Teopru. DBOJIIOL[MOHHAs TeOpHsl U eé MecTo B O1MoJioruu. BivsiHue 3BOMIOLIMOHHON Teoprn
Ha pa3BUTHe OMOJIOTHH U JPYTUX HayK.

CeugetenbcTBa 3BoMOLMH. [laeoHTOIOrMUECKIE: TIOC/Ie[0BaTeIbHOCTD TIOSIB/IEHMSI BUZIOB B Na/IeOHTOJ/IOTMYECKOW JIETOTHCH, TIepeX 0iHbIe
¢opmbl. Buoreorpaguueckue: cxoCTBO U pas3nruue ¢ayH U (iop MaTepUKOB U OCTPOBOB.

OMOpHooruueckre: CXO/CTBa M Pa3/nuvs SMOPHMOHOB Da3HbIX BUJOB MO3BOHOYHBIX. CpaBHUTEbHO-aHaTOMUYEeCKHe: TOMOJIOTHYHBIe,
aHaJIOTUUHbIe, PYAUMeHTapHble OpraHbl, aTaBU3Mbl. MoJeKy/IsspHO-OMOXUMHUUECKHe: CXOACTBO MeXaHW3MOB HAac/e[ICTBEHHOCTH U OCHOBHBIX
MeTabo/TMUecKX MyTel y BCeX OPraHU3MOB.

OBosroLoHHas Teopuss Y. [JapsuHa. [IpeAriocbuiKi BO3HUKHOBEHHUS JapBUHU3Ma. [IBYDKyIMe CUIbI 3BOJIIOLMU BUAOB MO lapBUHY
(136BITOYHOE Pa3MHOYKEeHHUe TTPY OTPAaHUYeHHOCTU PeCyPCOB, Heorpe/jesiéHHas N3MEeHYMBOCTh, OOpb0a 3a Cyl|ecTBOBaHUe, eCTeCTBeHHBIN 0TOOD).

CuHTteTnueckasi Teopus 3BomoLun (CTO) u eé 0CHOBHBIE M0JI0YKEHMUS.

Muikpossosmorys. [Tonysianysa Kak efyHMLa BUa U 9BOJIIOLUY.

Iewkyiue cusbl (hakTOphl) SBOMIOLMY BUJOB B MPHUPOZe. MyTallMOHHBIN TporiecC 1 KOMOWHATUBHAs W3MEeHUUBOCTb. [1omysisiiuoHHbIe
BOJIHBI U Jipeii reHOB. M30/151LMs1 U1 MUATpaLUs.

EcTecTBeHHBIN 0TOOP — HaNpaBJ/IION[HH (haKTOp 3BOJTOLMH. DOPMBI eCTeCTBEHHOTO 0TOOpa.

[Tpucrocob1eHHOCTh OPraHU3MOB KakK pe3y/bTaT 3BOMOLMH. [Ipumepsl mprcroco6sieHnid y opraHnu3MoB. ApoMopdo3bl U UU0-aJalTallyu.

Bug u Bupoobpa3oBanue. Kpurepuu Buzia. OCHOBHBIE ()OPMBI BUI000pa30BaHuUs: Teorpaduueckoe, SK0J0rMuecKoe.

MakposBomouysi. PopMel 3BoMIOLMY: (preTHUeCcKasi, JUBepreHTHasi, KOHBepreHTHasi, TlapasiienbHas. HeoOpaTUMOCTDb 3BOTIOLIUH.

[TpoucxoxxpeHue OT HecreLMaaM3upoOBaHHbIX MpeAKoB. [Iporpeccupyroias crenanu3anusa. AJjanTUBHAs paZuaLusl.

JeMoHCTpanuu:

[Toptpets!: K. JIunneu, XK. b. Jlamapk, Y. IapsuH, B. O. KoBaneBckuii, K. M. bap, 3. 'ekkens, ®. Mronnep, A. H. CeBepros.

Tabsuiel 1 cxeMbl: «Pa3BUTHE OpraHMUeCKOro Mupa Ha 3eme», «3apOJbIlii TO03BOHOUHBIX >XUBOTHBIX», «ADPXeONTepuKC», «DPOpMbI
60pbOBI 3a CyliecTBOBaHUE», «EcTecTBeHHBIN 0TOOP», «MHOrooOpasre COpTOB pacTeHUi», «MHOroobpasue MOpOA XKUBOTHBIX», «[lomyssium»,
«MyTaroHHasi U3MEeHUHUBOCTb», «ApomMopdo3bi», «auoamanTaimn», «O0Ias AereHepanusi», «IBIKyIlMe CUIbI 3BOJIOIMH», «KapTa-cxema
Mmapiipyta nmyrtemectBus Y. lapBuHa», «bopbba 3a cymiectBoBaHue», «[Ipucnioco6seHHOCT,  OpraHu3MoB», «['eorpaduueckoe
BUI000pa3oBaHue», «IKOIOTHUeCKOe BUI000pa30BaHKUe».

O6opyoBaHMe: KOJUIEKI[MSI HAaCeKOMBIX C PA3/IMYHBIMU TUTIAMH OKpPAacKu, HabOp T/IOZIOB U ceMsiH, KoJieKius «[IpuMepnl 3alyuTHBIX
NpUCrocob/IeHnH Y )KUBOTHBIX», MOJie/ib «OCHOBHBIe HalpaB/IeHus SBOTIOLIN», 00bEMHasi MoZiesib «CTpoeHHe rOJIOBHOIO MO3Ta TT03BOHOYHBIX».

buoreorpadurueckasi Kapta Mupa, KoJieKiusi «@POopMbl COXPAaHHOCTU MCKOIAeMbIX >KMBOTHBIX W pacTeHUI», MOJesb anrIdKalys
«[TepekpécT XpoMOCOM», Bia>KHbIe TiperapaThl «Pa3BrUTHe HaCEKOMOro», «Pa3BuTHe JSTYIIKW», MUKpoITipernapar «/po3oduia» (HopMa, MyTaljuu
(hopMbI KPbITIbEB U OKPaCcKH Tesia).

JlabopaTopHble ¥ MpakTH4ecKre paboTh:

JlabopatopHast pabota Ne 1. «CpaBHeHHe BU/IOB 110 MOP(OIOTHYECKOMY KPUTEPHIO».
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JlabopatopHast pabota Ne 2. «OmrcaHue MpUCIIOCO0/IEHHOCTH OPraHM3Ma B €€ OTHOCHUTE/TLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHME U pa3BUTHE )XU3HU Ha 3eMiie.

[oHayuHble TIpeJCTaBIeHUSI O 3apOXKAEHWH >KU3HW. HayuHble TUMOTe3bl BO3HUKHOBEHHS >KM3HU Ha 3emse: abvoreHe3 W TaHCIIEPMHUSL.
Xumuueckasi 3BOJIFOLMSA. AOHMOTeHHbIM CHHTe3 OpPraHUYeckuX BelleCTB U3 HeOpraHWYeCKUxX. DKCIIepUMeHTa/IbHOe TIOTBepKAeHne XUMUUeCKon
sBomolun. HauasnbHble 3Tambl Ouosorndeckoid 3Bomouyu. ['unote3a PHK-mupa. ®@opmupoBaHrie MeMOpaHHBIX CTPYKTYP W BO3HHUKHOBEHHE
MpOTOK/eTKU. [lepBble K/IeTKU 1 X 3BOJOLYS. POPMUPOBaHNE OCHOBHBIX TPYIII XKUBBIX OPraHH3MOB.

Pa3Butre xu3HU Ha 3emsie 1O 3paM U nepuogam. Karapxei. Apxeiickas W TNpoTepo3orckas 3pbl. [laneo3oiickas spa U eé mepuojbl:
KeMOPHUMCKUH, OPIOBUKCKUM, CUTYPUMCKUH, IeBOHCKHH, KAMEHHOYT0JIbHBIM, TTEPMCKHH.

Me3030iicKasi 3pa U eé 1epuo/ibl: TPUaCOBbIN, FOPCKUM, MeJIOBOM.

KaitHo30liCKast 3pa U eé repuo/bl: MaseoreHOBbIM, HEOTeHOBBIM, AHTPONIOT€HOBBIM.

XapakTeprCcTHKa K/IMMara U reojiornyeckrx npoueccoB. OCHOBHBIE 3Tarlbl 3BOJIIOLMKA PaCTUTE/BHOTO U KUBOTHOTO MUpa. ApomMop¢o3bl y
pacTeHU 1 )KUBOTHBIX. [losiBNieHUe, pacL{BeT U BEIMUpaHUe TPYII )KUBbIX OPraHU3MOB.

CucTemMa OpraHM4yeckoro Myupa Kak oTpakeHue 3BO/IIOLMU. OCHOBHbIE CUCTeMaTHUeCKue TPYIbl OPraHu3MOB.

OBO/MIOLIMSL  Ye/ioBeKa. AHTPOIONOrUS KakK Hayka. PasBuTve mpejCTaBleHWHA O TPOUCXOXKIEHUM uesoBeKa. MeTozbl U3yueHust
aHTponoreHe3a. CXoJCTBa U pa3/iMuKsl YeoBeKa U )KUBOTHBIX. CUCTeMaTHueCcKoe MoJIoKeHre YesioBekKa.

Oewkymuye cunbl (pakropsl) aHTporioreHe3a. HaciencTBeHHass M3MEHUMBOCTb U eCTeCTBEHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 >KW3HH,
W3rOTOBJIEHUE OPYAUM TPYZa, MbILLLJIEHUE, Peub.

OcCHOBHblE CTaZud M BeTBM SBO/MIOLMM YejlOBeKa: aBCTpajonuTekd, YesnoBek ymenbl, YenoBek mnpsaMmoxojdammi, UYenosek
HeaH lepTanbCcKuii, UesoBeK pa3ymMHbIN. HaX0o[K1 MCKOMaeMbIX OCTaTKOB, BpeMsl CyIl[eCTBOBaHMs, 00/IaCTh PacripoCTpaHeHus, 00bEM I'0JIOBHOTO
Mo3ra, 00pa3 >KHU3HHU, OPYAUSL.

YenoBeueckue packl. OCHOBHBIe 0O/bIlIe pachl: eBPOMeouHas (eBpasuiicKasi), Herpo-aBCTpasouiHasi (3KBaTOpHaibHasi), MOHTOJIOW/HAST
(a3uarcko-amepuKaHckasi). YepTbl NPUCTIOCOOTEHHOCTH TIpeJCTaBUTe/lell Ye/loBeueCKMX pac K YCJIOBUSIM CyLeCTBOBaHUs. EJWHCTBO
yesioBeyeckux pac. Kputuka pacrsma.

JeMoHCTpanuu:

[Toptpetsr: @. Pegy, JI. ITactep, A. W. Onapun, C. Muiep, I'. FOpy, Y. lapBuH.

Tabnuipel u cxembl: «Bo3HUKHOBeHHe COMHEUHOUW cHUCTeMbl», «Pa3BHTHE OpraHUuUecKoro Mupa», «PacTuTesbHas KieTKa», «KUBOTHas
KJ/leTKa», «[IpokaproThueckas Kietka», «CoBpeMeHHasi ccTeMa OpraHuyeckoro Mupa», «CpaBHeHHe aHaTOMUUeCKHX YepT CTPOeHUs uesioBeKka 1
ye/l0BeK0OOpa3HbIX 00e3bsiH», «OCHOBHBbIE MeCTa Ma/JeOHTOJIOTUUYECKUX HaXOJ0K TPeJKOB COBPEMEHHOTO ue/ioBeKa», «JlpeBHeWIre JIIoAun»,
«/IpeBHue moau», «IlepBble cCOBpeMeHHbIe II0au», «HenoBeyeckue pach».

Ob6opyoBaHue: My/spkd «[IporcxoxeHre yesioBeka» (OFOCTBI aBCTpasonuTeka, MUTeKaHTPOIla, HeaH/epTasblia, KPOMaHbOHIIA), CJIeTIKU
1 n300paXkeHUst KAMEHHBIX OpY/IMi 1epBOOBITHOTO uesioBeKka (KaMHH-UOIIEephI, pyOua, ckpebsia), reoXpoHOIoruyeckast Tabmiia, KOIeKIus
«@DopMBbI COXPaHHOCTU UCKOTIaeMbIX )KUBOTHBIX U PACTEHUI».

JlaboparopHble U MpakTUUecKre paboThI:

[Mpaktryeckast pabora Ne 1. «/3yueHue WCKOMIaeMbIX OCTaTKOB PaCTeHUI 1 )KUBOTHBIX B KOJITIEKLIASIX».

OKCKYpCUS «DBOJIIOLMSI OPraHUYeCKOro Mrupa Ha 3emsie» (B eCTeCTBeHHO-HayUHbIM WIX KpaeBeueCKur My3ei).
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Tema 3. OpranusMsbl U OKpyKarolliasi cpeia.

OKoslorysl Kak Hayka. 3ajZaud M pasfiefbl 3KOJOTMM. MeTofbl SKOJIOIMUYecKMX MWCCIe[0BaHUN. OKOJOrMUeckoe MHUPOBO33peHHe
COBPEMEeHHOI'0 YeJioBeKa.

Cpezbl 00MTaHMsSI OPraHU3MOB: BO/Has, HA3eMHO-BO3/IyIlIHasA, [I0UBEeHHasl, BHYTPUOpPraHU3MeHHasl.

Oxkosornueckre ¢akTopel. Kaccudukauuysi 3konorndyeckux (akTopoB: abuoTHdeckue, OMOTUYeCKWe M aHTpoOroreHHble. [lelicTBre
5K0JIOTMYeCKUX (PaKTOPOB Ha OPraHU3MBl.

Abuotnyeckue (akTOpbI: CBET, TeMriepaTypa, BAaXHOCTb. PoTtonepuoausM. [IpucnocobyeHrsi OpraHM3MOB K JI€HCTBHI0 aOMOTUUYECKUX
(akTOpOB. brosornyeckye puTMBI.

Buornueckue ¢akropsl. Buzbl OGMOTHUYECKHMX B3aMMO/EMCTBUM: KOHKYPEHLUsl, XMUILHU4YeCcTBO, cuMOuo3 u ero ¢opmsbl. Ilapasutusm,
Koorepanysi, MyTya/Ju3M, KOMMeHCanu3M (KBapTUPAHCTBO, Hax/ieOHUUeCTBO). AMeHCanu3M, HeWTpaim3M. 3HaueHHe OHWOTHUeCKHX
B3aMMOJeHCTBUM /711 CYIIleCTBOBaHMsI OPraHW3MOB B IIPHUPO/IHBIX COOOIIIeCTBax.

OKOJIOTUUeCKUe XapaKTepUCTUKKU Iony/asayd. OCHOBHbIe IOKa3aTe/Iu IOMY/IALMN: YAC/IeHHOCTb, TVIOTHOCTh, POXKAaeMOCTb, CMePTHOCT,
TIPUPOCT, MUTpaLysl. JJMHaMyKa YMC/IEHHOCTH TIOMYJIALIUA U e€ peryJisaiusl.

JeMoHCTpanuu:

[Moptpetsi: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkeb.

Tabmuupbl u cxembl: Kapta «[IpupogHble 30HBI 3eman», «Cpeabl 00WTaHWS OpPraHU3MOB», «®doTonepuoansm», «llomynsyn»,
«3aKOHOMEPHOCTH POCTa YMC/IeHHOCTH MOMYJISILUMU UH(Y30pUU-Ty(hebKn», «[1uleBble Lenu».

JIabopaTopHble U MpaKTHUecKre paboThI:

JlaboparopHast pabota Ne 3. «Mopdonoruueckrie 0COOEHHOCTH PaCTeHUH M3 Pa3HBIX MECT OOUTAHUS».

JlabopaTopHast pabota Ne 4. «BusiHUe CBeTa Ha POCT U Pa3BUTHE UEPEHKOB KOJIEyCa.

[MpakTrueckast pabora Ne 2. «[ToCUET MIOTHOCTH MOMYJISILIUNA Pa3HbIX BUIOB PaCTEHUN».

Tema 4. Coo011ieCcTBa ¥ 9KOJIOTHUECKHE CUCTEMBI.

Coo01iecTBo opraHn3MoB — 6uotieHo3. CTPyKTyphl OMOIleH03a: BHU/0Basi, TPOCTPAHCTBeHHast, Tpodryeckas (TuiLeBast). BUgbl-ZOMUHAHTHIL.
Cesi3u B O1oI[eHO3€.

OKosiornueckre cucteMbl (9KocucTeMsl). [ToHsiTme 00 3KocucTemMe u OuoreorjeHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI:
MPOJYLIEHThI, KOHCYMEHTHI, pefiyLieHTbl. KpyroBopoT BelljeCTB U MOTOK 3HEPruu B 3KocucTeme. Tpodurueckue (muieBble) YypPOBHH 3KOCUCTEMBI.
[MuieBble er ¥ cetr. OCHOBHBIE TTOKa3aTeNMyd 9KOCUCTeMBl: OrMoMacca, MpoAyKLMs. DKOJIOTHUeCKHe MUPaMHUZbL: MPOAYKLIMH, YHMC/IeHHOCTH,
6romMaccel. CBOWCTBA 9KOCUCTEM: YCTOMUMBOCTD, CAMODETYJIsALus, pa3BuTre. CyKLeCcusl.

ITpupozHble 3K0oCHUCTEMBI. JKOCUCTEMBI 03D U peK. DKOCUCTeMa XBOMHOI0 UV IUPOKOJIMCTBEHHOIO JIeca.

AHTpOMOTreHHbIe 3KOCHCTeMbI. ATpO3KocUcTeMbl. YpOo3KocucTeMbl. Buonornueckoe M XO3HCTBEHHOe 3HaueHWe arpoKOCUCTEM U
ypbo3kocucrem.

bropasHoobpasue Kak pakTop ycToMuuBOCTH 3KocucteM. CoxpaHeHHe OMOIOTHYeCcKOro pasHooOpasusi Ha 3emiie.

Yuenne B. U. BepHagckoro o 6uocdepe. I'panurpl, coctaB u cTpykrypa 6uocdepsi. XKuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH
6rocdeprl Kak r7100a1bHOM 3KOCHCTeMBI. [ITMHaMUUecKoe paBHOBecHe U oOpaTHasi CBsi3b B Ouocdepe.

KpyroBopoThI BeliecTB 1 OroreoxXumuuecKre [UK/IbI 371eMeHTOB (yIiepo/a, a3oTa). 30HaIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIITH.

12



YenoBeuecTBo B 6rocdepe 3emn. AHTpOTIOoreHHbIe 3MeHeHUs B 6rocdepe. ['tobanbHbIe SKOIOTHUecKre IPOOIeMbl.

CocylijecTBOBaHHe TIpUPOAbI U denoBeuecTBa. CoxpaHeHue Ouopa3HOOOpas3usi Kak OCHOBa ycTohumBocTh Ouocdepsl. OcHoBa
paLMOHa/TBHOTO YIIpaB/IeH!sl IPUPOJHBIMU PeCypPCaMU U UX MCTI0/Ib30BaHue. [JoCTKeH st OMO/IOTMY M OXpaHa MPUPO/BbI.

HemoHcTpanuu:

[Toprpetsl: A. [Ix. Tencny, B. H. Cykaués, B. V1. BepHagckuii.

Tabsuiel ¥ cxeMbl: «[IuireBbie 1enu», «BUOIEHO03: COCTaB U CTPYKTypa», «I[IpupozaHbie coobiecTBa», «Liemu muTaHusI», «OKOJIOTUUeCKast
nupamuzia», «bruocdepa u uenoBek», «IKOcHCTeMa LIMPOKOJMCTBEHHOTO Jieca», «JDKOCHUCTeMa XBOWHOro Jieca», «buolieHo3 Bogoémay,
«ArpolieHo3», «IIpuMepHbIe aHTPOMOreHHbIe BO3JEMCTBUS Ha MPUPOY», «BakKHeMHIlle UCTOUHUKHN 3arpsi3HEHHs] BO3[yXa M TPYHTOBBLIX BOZ»,
«[TouBa — BakHelllasi cocTapssitoliasi O6uocdepri», «PakTOpbl Aerpajalvu MouB», «IlapHUKOBBIM 3(dekT», «PakTOphl pasOAKTUBHOTO
3arpsisHeHusi Ouocdepwr», «Obujast crpykrypa Ouocdepwi», «PacmpoctpaHeHue >xu3sHu B Ouocdepe», «O30HOBBI 3KpaH Ouocdepsi»,
«KpyroBoport yriepoja B 6uocthepe», «KpyroBopor a3orta B puUpoe».

OO6opyoBaHue: MOAeNb-aNIIMKalus «TUMUHble OWOIeHO3bI», Tepbapuii «PacTUTenbHBIE COOOIIECTBA», KOJIEKIMH «BUOIIeHO3»,
«BpeauTenu BaKHEUIINX CeNbCKOXO3SMCTBEHHBIX KY/IbTyp», Tepbapyu M KOJJIEKIMM PacTeHWM U KUBOTHBIX, TPUHAZJIEXKaIlUe K pa3HbIM
9KO0JIOTMYeCKUM TPyIaM 0JHOro Buza, KpacHast kaura Poccuiickoit @enepaniyu, n300pakeHuUs1 OXpaHsIeMbIX BUJJOB PACTEHUM U )KUBOTHBIX.
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[INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMA TTPOI'PAMMEBI 10 BUOJIOI'MU HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBnMBaKOTCS TpeOOBaHMs K pe3yiabTaTaM OCBOEHHs OOYYaroIUMHUCS TIPOTpaMM CpefHero obiero

00pa3oBaHus: IMYHOCTHBIM, MeTalpeMeTHBIM U TIPeIMEeTHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B CTpyKType TMYHOCTHBIX pPe3y/bTaTOB OCBOeHUs IpeaMeTa «buosorvs» BbiiesieHbl Cie/IyIOIIye COCTaB/ISIOIINe: 0CO3HaHUe 00yUaroIuMUCs
POCCUMCKOMN Tpa)kKJAaHCKOW WAEHTUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO, CaMOCTOSITeNIbHOCTA M CaMOOIpe/ie/ieHHI0, Haluuie MOTUBALUK K
o0yueHUIO OMOMOTHH, 1ieJieHarpaBJieHHOe pa3BUTHE BHYTPEHHUX YyOe)X[IeHWl JIMYHOCTH Ha OCHOBE K/THOUEBBIX LEHHOCTeM M HCTOPUYECKUX
TPaJULINIA Pa3BUTHsI OMOIOTMYECKOTr0 3HaHUs], FTOTOBHOCTb U CITIOCOOHOCTh 00YYarIUXCsl PYKOBO/[CTBOBAThLCS B CBOEH /leATeIbHOCTH LIEHHOCTHO-
CMBIC/IOBBIMU YCTaHOBKAMH, TPUCYIIMMH CHCTeMe OHOJIOTHYecKoro oOpa3oBaHUs, Ha/JMuhe SKOJ0rMYecKOro IPaBOCO3HAHUS, CMOCOOHOCTH
CTaBUTh 1[€JTH U CTPOUTD >KU3HEHHbIE TIaHbl.

JINUHOCTHBIE pPe3y/bTaThl OCBOEHMS mpeaMeTa «buosiorusi» [MOCTUTalOTCA B €JUHCTBE yueOHON W BOCIIMTATEe/ILHOW [JesTeTbHOCTH B
COOTBETCTBUM C TPAJULIMOHHBIMA POCCUMCKUMU COLMOKY/IbTYPHBIMH, UICTOPUYECKUMHU U [IyXOBHO-HPABCTBEHHBIMU 1[€eHHOCTSIMHU, TIPUHSTHIMU B
o01jecTBe mMpaBWIaMM W HOpPMaM{ TIOBeJeHHSI M CIIOCOOCTBYIOT TIpOLIeCCaM CaMOTIO3HaHWs, CAMOBOCIIMTAHUS W CaMOPAa3BUTHS, Pa3BUTHUS
BHYTpPeHHel MO3WI[UM JTMYHOCTH, TIaTPUOTH3Ma, YBa)KEeHUsI K 3aKOHY U TIPaBOIMOPSKY, Ye/I0BeKYy TPyZAa W CTapileMy IOKOJIeHUI0, B3aUMHOI0
yBakeHUs1, 0epPeXXHOT0 OTHOILEHUs K Ky/IbTYPHOMY Hac/Ie[Ui0 U TPaAWLUsIM MHOTOHALIMOHAILHOTO Hapoja Poccutickoi ®efepariuu, ipupoe v
OKpY>Karolllel cpefe.

JINUHOCTHBIE pe3y/bTaThl OCBOEHHUS YyueOHOro mpeaMeTa «BHOOTHSI» JO/DKHBI OTpaXkaTh TOTOBHOCTb M CIOCOOHOCTH OOYYarOL[UXCs
PYKOBOZICTBOBATbCS C(OPMUPOBAHHOW BHYTPEHHeM MO3ULlMel JIMYHOCTH, CUCTEMOM 1|€eHHOCTHBIX OpWEeHTal[uii, TMO3UTHUBHBIX BHYTPEHHUX
ybeXxeHui, COOTBeTCTBYIOIMX TPAJULIMOHHBIM [IeHHOCTSIM POCCHIICKOTO OOIIeCcTBa, paciIMpeHre )XKU3HEeHHOTO OITbITa U OMbITA JeSITe/TbHOCTH B
Tripoliecce peanu3aliii OCHOBHbBIX HarpaB/ieHU BOCTIUTATe/IbHOU JesiTe/IbHOCTU, B TOM UMC/Ie B YaCTHU:

1) rpax/jaHCKOT'0 BOCITUTaHMUS:

Cc(hOpPMHPOBAHHOCTB TPAXKJAHCKOM TO3UI[UH 00yUaroIerocss Kak akTHBHOTO M OTBETCTBEHHOT'O UieHa POCCUMCKOTO 0011[eCTBa;

0CO3HaHMe CBOMX KOHCTUTYLIMOHHBIX TIPaB U 00s13aHHOCTeH, YBa)kKeHHe 3aKOHa U MPaBOIOpsiKa;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH JesiTe/TbHOCTU TIPH CO3/laHUM Y4eOHBIX MPOEKTOB, pellleHNH Y4eOHBIX M TI03HaBaTe/bHBIX 3a7iau,
BBITIOJTHEHUHW OMOJIOTUUeCKUX SKCIIePUMEHTOB;

CIIOCOOHOCTE OTIPe/iessiTh COOCTBEHHYFO TIO3ULIUIO TI0 OTHOIIEHHUIO K SIBJIEHUSIM COBPEMEHHOU XXKU3HU U OOBSCHSITH eé;

yMeHHe YUWThIBaTh B CBOUX [JEeUCTBUSX HeO0OXOJUMOCTb KOHCTPYKTHBHOTO B3aMMO/IEMCTBUSI JIIOZEH C pa3HbIMU YOeXIeHWsMH,
KY/IbTYPHBIMH [IEHHOCTSIMU U COLIMA/TbHBIM T10JI0’KEeHUEM;

TOTOBHOCTb K COTPYJHUUECTBY B TIPOL[ECCe COBMECTHOTO BBITIOJIHEHUSI yueOHbIX, T03HaBaTe/NbHBIX W WCCIe[0BaTebCKUX 3ajady,
YBa)KUTE/ILHOT'O OTHOILIEHHSI K MHEHHIO OTIIIOHEHTOB TP 00CY>KIeHWH CITOPHBIX BOMPOCOB OHOJIOTHUECKOTO CO/IepKaHUS;

TOTOBHOCTb K T'YMaHUTapPHOM 1 BOJIOHTEPCKOM [J1esiTe/TbHOCTH;

2) IaTpUOTUUECKOT0 BOCTIUTAHUS:

c(hOpMHPOBAHHOCTb POCCUMCKOW TIpaXkaHCKOW WJeHTUYHOCTH, TaTPUOTH3Ma, YBa)KeHUsI K CBOEMY Hapo/ly, UyBCTBA OTBETCTBEHHOCTH
niepes; PoanHOM, TOP[0CTH 3a CBOM Kpak, CBOI0 PoziiHY, CBOM S3bIK U KY/IbTYPY, TIPOIIJIOE M HACTOsIIIlee MHOTOHALIMOHAIBHOTO Hapo/ia Poccuu;
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L[eHHOCTHOe OTHOILIeHWe K TPUPOJHOMY Hac/le[Ul0 W TaMSTHUKaM NPUPOAbI, AOCTWKeHUsM Poccum B Hayke, MCKYCCTBe, CIIOPTe,
TeXHOJIOTHUSIX, TPY/E;

CTMOCOOHOCTh OIIEHMBATh BKJIaZl POCCUHCKUX YUEHBIX B CTAHOBJIEHWE W Pa3BUTHe OMOJIOTHH, IOHMMaHHWs 3HaueHUs1 OMOIOTUH B TIO3HAHWUU
3aKOHOB TIPUPO/IbI, B )KU3HU UesioBeKa U COBPEMEHHOT0 00111eCcTBa;

uzeliHast yOe)KI€HHOCTb, TOTOBHOCTB K CTY>KEeHHIO U 3aijute OTeuecTBa, OTBETCTBEHHOCTH 3a ero Cyn0y;

3) IyXOBHO-HPABCTBEHHOT'O BOCTIUTAHUSI:

0CO3HaHUe AYXOBHbBIX LIEHHOCTeH POCCUHCKOT0 Hapoaa;

c(hOpMHPOBAHHOCTb HPAaBCTBEHHOTO CO3HAHMSI, ITUUECKOTO TIOBeZIeHHS;

CT1I0COOHOCTH OL|eHUBATH CUTYALIMIO U TIPUHUMATh OCO3HAHHbBIE PellleHHs], ODUeHTUPYsICh Ha MOpalibHO-HPaBCTBeHHbIe HOPMbI U LIEHHOCTH;

0CO3HaHHWe JTMYHOTO BKJIa/|a B TIOCTPOEHHE yCTONUMBOTO OyAyIIiero;

OTBETCTBEHHOE OTHOIIEHHEe K CBOWUM POJUTE/NSIM, CO3ZaHUI0 CeMbH Ha OCHOBE OCO3HAHHOTO TIPUHSITHS LIEHHOCTeM CeMeMHOM >KU3HU B
COOTBETCTBUM C TPaAULIMsIMU HapoJioB Poccuy;

4) 3CTeTUUeCKOro BOCITUTAHUS:

3CTeTUYeCKOe OTHOILEHWe K MUPY, BK/IIOUasl 3CTETUKY ObITa, HAYUHOTO M TEXHUUECKOTO TBOPYECTBa, CIIOPTA, TPY/a, OOIeCTBEHHBIX
OTHOILIeHUH;

MOHWMaHWe SMOLMOHAILHOTO BO3/IeMCTBHS XKUBOU MPUPO/IbI U €€ 1|eHHOCTH;

TOTOBHOCTb K CAaMOBBLIPaXKEHHIO B Pa3HbIX BU/IaX UCKYCCTBA, CTPeMJIeHHe TIPOSIB/ISTh KauecTBa TBOPUECKOW JTMYHOCTH;

5) ¢pusnyeckoro BocruTaHust, OPMHUPOBAHUS KY/IbTYPHI 3/[0POBbSI M SMOLIMOHAIBHOTO 0J1arornosyyuusi:

TOHMMaHWe W peaiv3alys 30pOBoro U Ge3oracHoro obpasa XKM3HM (3[0pOBOe MUTAaHUe, COOJIO/leHre TUTUeHUUeCKUX MpaBWiI U HOPM,
cOaslaHCUPOBaHHBIA PEXUM 3aHATHH M OTAbIXa, pery/spHas (u3nueckas aKTUBHOCTb), Oepe)KHOTO, OTBETCTBEHHOTO W KOMITETEHTHOTO
OTHOILLIEHHS K COOCTBEHHOMY (PM3UUeCKOMY U IICUXUUECKOMY 3/[0POBbIO;

TIOHMMaHWe L[eHHOCTU TPaBUJ UHJUBHU/YaJbHOTO M KOJUIEKTUBHOTO 0e30T1acHOr0 TOBe/leHUs] B CUTYaL[UsiX, YTPOXKAIOLIUX 3/J0POBbI0 U
JKU3HU JIIOZIeH;

0CO3HaHUe TIOC/IeACTBUM U HETIPUSITUS BPeAHBIX MPUBbIUeK (YIoTpeb/ieHus aJIKoroJist, HAPKOTHKOB, KYPeHHs);

6) TPy10BOTO BOCIIUTAHUSI:

TOTOBHOCTB K TPYZY, 0CO3HaHHe LIeHHOCTH MacCTepCTBa, TPY/[0/r00ue;

TOTOBHOCTb K aKTHUBHOU /IeATeIbHOCTH TEXHOJIOTHUECKOW U COLMabHON HarpaB/IeHHOCTH, CIIOCOOHOCTb WHUIMMPOBATH, TVIAHUPOBATh U
CaMOCTOSITe/IbHO BBIMO/HATh TaKYHO /eATebHOCTD;

MHTepeC K pa3MuHbiM cdepam mpodecCHOHATbHOM [1esTe/IbHOCTH, YMEHHEe COBepllaTh OCO3HaHHBIA BbIOOp Oymyliei mpodeccuu u
peanu30BbIBaTh COOCTBEHHbIE )KU3HEHHbIEe T/1aHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHHMIO M CaMO0OOpa30BaHUIO Ha MPOTSHKEHUU BCeH XKU3HU;

7) 9KOJIOTHUYeCKOT0 BOCITUTAHUSI:

9K0JIOTHYECKH Tiesiecoo0pa3Hoe OTHOIIIeHHE K MPUPO/Ie KaK UCTOUHUKY )KU3HHU Ha 3eMJie, OCHOBe e€ CyIlleCTBOBAHUS;

TIOBbIILIEHHE YPOBHSI 9KOJIOTUYECKOUM KY/bTYphl: TPUOOpeTeHre OMbiTa MIaHWPOBaHUs MOCTYIKOB U OLEHKH WX BO3MOJKHBIX T1OC/Ie/ICTBUI

[T OKpY)Karolller Cpeibl;
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0CO3HaHHMe T7100a/IbHOTO XapaKTepa 3KOJI0rMUeCKuX Tpob/ieM U MyTel UX pelleHus;

CroCcOOHOCTh UCIO/b30BaTh TprUoOpeTaemMbie TPU WU3YUeHUM OWOJIOTUM 3HAHUST W YMEeHWs TpPU pelleHWd TpobsieM, CBS3aHHBIX C
palMOHAIBLHBIM ITPUPO/IOI0JIb30BaHreM (COO/TI0/IeHre TIPaBUIT TTOBeIeHHs B TIPUPO/Ie, HarlpaB/IeHHbIX Ha COXpaHeHWe PaBHOBECHS B 9KOCUCTEMAX,
OXpaHy BUIOB, 5KOCHCTeM, Orocdepsl);

AaKTUBHOE HETPUSITHe [eHCTBUM, TIPUHOCAIIMX BpeJ OKpY’Karollleld TPUPOJHON Cpefe, YMeHHWe IPOrHO3MpOBaTh HeO/IaronpusTHbie
9K0JIOTHUeCKHe MOC/IeACTBYS TIPeATIPUHUMAaeMbIX JeMCTBUM U Mpej0TBpallaTh UX;

HajMuye pa3BUTOTO 3KOJIOTUYECKOTO MBbIIIeHHUs, KOJOTUUeCKON KY/IbTYPhI, OMbITa [eSTeTbHOCTH KOJ0OTMUecKOl HarpaB/ieHHOCTH,
yMeHHUsl PYKOBOJCTBOBaTbCSI UMW B TO03HABaTebHOM, KOMMYHUKAaTUBHON M COL[MA/IbHOW TPAKTHKe, TOTOBHOCTH K y4YaCTHUIO B TMPaKTUUECKOU
JesiTeTbHOCTU SKOJIOTMUeCKOU HarlpaB/IeHHOCTH;

8) LIeHHOCTH Hay4YHOr 0 MO3HAHUS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOILL[ETO COBPEMEHHOMY YPOBHIO Da3BUTHUsS HAyKd U OOIIEeCTBEHHON TIPaKTUKH,
OCHOBAHHOTO Ha /IMajiore KyJabTyp, CIOCOOCTBYIOL[ETO OCO3HAHUIO CBOETO MeCTa B MOJIUKY/IbTYPHOM MHUPE;

COBepILIEHCTBOBaHUe SI3bIKOBOW M UMTATebCKOM KY/IbTYPhI KaK CPe/ICTBa B3aUMOZEUCTBUSI MK JIFOJbMH U TI03HAHUSI MUPa;

MOHUMaHWe crieliupuKky OMONOTUM KaK HayKH, OCO3HaHUsSI e€ poid B ()OPMHPOBAHUHU paIfMOHA/ILHOTO HAYYHOTO MBIIIJIEHHUS, CO3JaHUN
L[e/IOCTHOTO Tpe/ICTaB/IeHuUsI 00 OKPY)KaroIl[eM MUpe Kak O eZJMHCTBe TIPUPO/IbI, UesioBeka U 00111ecTBa, B TIO3HAaHWM IMPUPOIHBIX 3aKOHOM ePHOCTeN
Y pellieHruH nMpobyieM coXpaHeHust TIPUPOAHOTO paBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OMOJIOTUU [ijisi COBPEMEHHOM I[MBU/IM3al[iK: 00ecriedeHrsi HOBOTO YPOBHSI Pa3BUTHSI MeJULUHBI, CO3/jaHKe
MePCIeKTUBHBIX OMOTEXHOJIOTHMH, CITOCOOHBIX pelllaTh pecypcHble Tpo0/eMbl Pa3BUTHS UeIOBEUeCTBa, TIOMCKA MyTel BbIXOJ@ U3 TJI00a/TbHBIX
9KOJIOTHUECKUX TpobsieM U obecrieueHHs repexojia K YCTOWUMBOMY DPa3BUTHUIO, PALIMOHATBHOMY HCIIOb30BaHUIO TIPUPOJAHBIX DECYpPCOB U
(hopMHUPOBaHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEePeCOBAHHOCTh B MOJIyUeHUHM OMOJIOrMUecKUX 3HAHWK B 1[e/ISIX TOBBIIEHNs 00Ieil Ky/lIbTyphl, eCTeCTBeHHO-HayUHOW IPaMOTHOCTH,
KaK COCTaBHOM YaCTH (YHKIIMOHAILHOM rPaMOTHOCTH 00YyYaroL[uXxcsi, pOPpMUPYeMO TIpY U3yueHUU OMO/IOTHHY;

MOHWMaHWe CYIIIHOCTH MEeTO/IOB TI03HAHUsI, UCIIO/Ib3YeMbIX B €CTeCTBEHHBIX HayKaX, CIOCOOHOCTH MCTO/B30BaTh TOydaeMble 3HAHUS IS
aHa/iM3a U OOBSCHEHMs SIBJIEHWH OKPY’KaroIllero MUpa W TMPOMCXOJSAIIUX B HEM M3MEHEeHUH, yMeHue fiesiaTb 000CHOBaHHbBIE 3aK/IOUEHHs Ha
OCHOBe Hay4HbIX (DaKTOB ¥ UMEIOIIMXCS JAHHBIX C 1[e/IbI0 TT0/TyYeHUsl IOCTOBEPHBIX BHIBOZIOB,;

CroCcoOHOCTh CAMOCTOSITE/TbHO MCIT0/Ib30BaTh OMOIOrMUeCKUe 3HAHUS [I/Is pelleH s TPo0/ieM B peasibHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HaHWe I[eHHOCTH HAy4YHOW [esITe/lbHOCTH, TOTOBHOCTb OCYIIECTB/ISTb TIPOEKTHYIO M HWCC/Ie[0BaTe/bCKYI0 —[1esiTe/IbHOCTh
WHJUBHUYaTbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HETIpephLIBHOMY 00pa30BaHUIO U CaM000pa30BaHuI0, K aKTUBHOMY T0JTyYeHWI0 HOBBIX 3HAHWH 110 OMOIOTUY B
COOTBETCTBHUH C KU3HEHHBIMU ITOTPeOHOCTSMHU.

METATIPEMETHBIE PE3YJIbTATBI

MeTanpeaMeTHble pe3y/abTaThl OCBOEHUSI yueOHOro rpeaMera «BHOJIOTHsI» BK/IIOUAIOT: 3HAUHMMbIe 11 (POPMHUPOBAHUS MHPOBO33PEHUs
00yJaroImuXxcss MeXUCHUTITMHAPHbIe (MeXXIIpeJMeTHbIe) O0IljeHayUyHble TIOHSTHS, OTPaXKAloI[He 1IeJIOCTHOCTb HAyYHOW KapTHHBI MHpa U
crielfuUKy METO/JJOB TI03HAHMS, MCIIOIb3yeMbIX B €CTEeCTBEHHBIX HayKaX (BeI[eCTBO, SHEpPTrHs, sB/ieHHe, TIPOL[eCC, CUCTeMa, HayuHbIM (akT,
TIPUHLIUT, THIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WUCC/Ie[oBaHWe, HAO/OJieHre, W3MepeHWe, SKCTIIePUMEHT W [IPYTHX), YHUBepCajbHbIe
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yueOHbIe leficTBUS (TT03HaBaTe/IbHbIe, KOMMYHUKATHUBHBIE, PETy/ISTUBHBIE), 0becnieunBaromiye (hopMupoBaHue (GyHKIIMOHATBHON TPAMOTHOCTH U
COL[MA/IbHOM KOMITeTeHLIMM 00y4aroIuxcsi, ClloCOOHOCTb 0OYYaroIMXCsl UCTIOMb30BaTh OCBOEHHbIE MeXXAUCLIMTIIMHAPHbBIE, MUPOBO33DeHYeCKHe
3HaHWs U YHUBEpCasbHbIe yueOHble JeMCTBYS B TI03HABAaTe/IbHOU U COIUA/TbHOMN MPaKTHKe.

MertaripeMeTHbIe Pe3y/bTaThl 0CBOEHUS TTPOTPaMMbI CPe/IHero 0011ero 00pa30BaHusl JO/KHBI OTPaXKaTh:

OBJlaieHre YHUBEpPCaTbHBIMU yueOHBIMY TI03HABATe/IbHBIMU I€HCTBUSIMHU:

1) 6a3oBbIe TOrUUecKHe JIeHCTBUS:

CaMOCTOSATEe/TLHO (JOPMYJTMPOBATh U aKTYaIM3UpPOBaTh MpobieMy, pacCMaTpUBaTh eé BCeCTOPOHHE;

WCTIO/b30BaTh TP OCBOEHWHU 3HAHWW TIPUEMBI JIOTUUECKOTO MbIIUIeHUs (aHajiu3a, CUHTe3a, CpaBHeHus, KaacCuuKaiuu, o000IeHus),
PaCKpbIBaTh CMbIC/I OMOJIOTHUYECKUX MTOHATUM (BBIAESITh X XapaKTepHble TIPHU3HAKHW, YCTaHABIMBATD CBSI3W C JPYTUMU MMOHSITUSMH);

ompefieNiATh 1ieJId JleATe/lbHOCTH, 3a/laBas TMapaMeTpbl U KPUTEPUHM WX [AOCTW)KEeHHS, COOTHOCUThH pe3y/bTaThl JesiTeIbHOCTU C
MOCTaB/IeHHBIMU 1[eJISIMU;

HCIIO/Ib30BaTh OMO/IOTHYECKHe TIOHATHS JJ1s 00BbsICHEHUS! (PaKTOB U SIBJIEHUM YKHUBOU MPUPO/IbI;

CTPOUTBH JIOTHUECKHEe pacCyKAeHus (MHAYKTUBHbIE, eAYKTUBHbIE, T0 aHAJOTMH), BBISB/ISATH 3aKOHOMEDPHOCTH W TIPOTUBODEUMs B
paccMaTpUBaeMbIX SIBJIeHUSIX, (HOPMYJ/IMPOBATh BBHIBO/BI U 3aK/TFOUEHUST;

TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe Cpe/ICTBAa [ijisi TIPeZACTaB/eHHs] CYILeCTBEHHBIX CBsSi3eM W OTHOIIEHWM B M3y4aeMbIX OHOIOTMUeCKHX
00BEKTax, a TaK>Ke TIPOTUBOPEUMI Pa3HOTO PO/ia, BBISBIEHHBIX B PA3/IMUHbIX HH(POPMALMOHHBIX UICTOUHHKAX;

pa3pabatbIBaTh T/IaH peleHus MpobieMbl C YUETOM aHa/Iv3a UMERIUXCsl MaTepUaTbHBIX U HeMaTepralbHbIX PeCypCOB;

BHOCHUThH KOPPEKTHUBEI B [IeSITE/IbHOCTh, OL[eHUBaTh COOTBETCTBHE Pe3y/IbTaTOB Lie/IsiM, OLleHUBaTh PUCKHU TTOC/IeZICTBUM [lesSiTeTbHOCTH;

KOODAWHHPOBATh U BBITIOJHATE paboTy B YC/IOBUSIX PeaslbHOTO, BUPTYa/lbHOTO0 ¥ KOMOMHUPOBAHHOTO B3aUMO/I€HCTBUS;

pa3BUBaTh KPEATUBHOE MBILIIEHUE TP PEIlIeHUH )XKU3HEHHBIX MPo0JieM.

2) 6a30BbIe HCC/IeIOBATETBCKUE [IeUCTBUS:

B/IaJIeTh HaBbIKAMU yueOHO-MCC/Ie[JoBaTeIbCKONH U TPOEKTHOW /1esTeIbHOCTH, HaBbIKAMH pa3pelleHusi MpobsieM, CroCOOHOCTbIO U
TOTOBHOCTBIO K CAaMOCTOSITe/TbHOMY IMTOMCKY METOZIOB PellleHHsI TPaKTUUeCKUX 3a/lad, TPUMeHEeHHI0 Pa3/INYHbIX MeTO/IOB ITO3HAHMS;

WCIIO/b30BaTh Pa3/IMUHbIe BU/bI JeSITe/IbHOCTU T0 MOTyUYeHUI0 HOBOTO 3HAHMs, €r0 WHTEPHpeTaliy, MpeoOdpa30BaHUI0 ¥ NPUMEHEHUIO B
yueOHbIX CUTYalIUsIX, B TOM YMCJIe TIPY CO3/lJaHUM yueOHBIX U COIUAIbHBIX TIPOEKTOB;

(hopMUpOBaTh HayUHBIM THIT MBILLIJIEHUS], B/lafieTh HAyUYHOW TePMUHO/IOTHEH, K/TFOUeBLIMU ITOHSATUSIMU U METO/IaMU;

CTaBUThb U POPMY/IMPOBaTH COOCTBEHHBIE 3a/laui B 00pa30BaTe/bHON AeATeIbHOCTH U )KU3HEHHBIX CUTYaIHsX;

BBISIB/ISITh TIPUUMHHO-C/IEICTBEHHbIE CBSI3W M aKTya/JM3UpOBaTh 3aflauy, BbIJBUraTh TUTOTe3y €€ pellleHus, HaXOAWUTb apryMeHThI Jis
JlOKa3aTebCTBa CBOUX YTBEP)K/I€HUMH, 3a/JaBaTh TlapaMeTPhl U KDUTEPUU pellleHus;

aHa/IM3UPOBATh MOTyUeHHbIe B XO7ie PellleHHs 3a/lJauM pe3y/bTaThl, KPUTHUECKH OL[€HWBATh UX JOCTOBEPHOCTh, POTrHO3UPOBATh U3MEHEHHe
B HOBBIX yC/IOBUSIX;

JlaBaTh OLIEHKY HOBLIM CUTYaI[UsIM, OLeHUBATh MPHOOPETEHHBIN OIBIT;

OCYIL[eCTBJISITh Iie/IeHarpaB/IeHHbIN ITOMCK ITePeHoca CPe/ICTB U CIIOCO00B ZIeMCTBUS B MPO(eCCHOHANTBbHYIO Cpefy;

yMeTb IepeHOCHThb 3HaHUS B TI03HABATe/IbHYIO M MPAKTUUYECKYH0 00J1aCTH >KU3HeleaTeTbHOCTH;

yMeTh UHTETPUPOBaTh 3HaHUS U3 Pa3HBIX MPeIMETHBIX 0b/1acTel;
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BbIIBUTaTh HOBbIE W/IeH, TIPe/jlaraTh OPUTHHAIBHBIE TIOXO/bI U PEIIeHUs], CTaBUTh MPOOIEeMbI U 3a/jauu, JOMYCKAOIHe albTePHaTUBHBIE
pelLleHws.

3) pabota c uHpOpMare:

OpPHEHTHPOBAaThCS B Pa3/MUHBIX UCTOYHUKAX MH(pOpMaLUU (TeKcTe yueOHOro 1ocobusi, HayuyHO-TIOMY/ISIPHOM JTUTepaType, OMOIOrMuecKux
CJIOBApsIX W CIIPABOYHHKAX, KOMIBIOTEPHbIX 0a3ax JaHHBIX, B VIHTepHeTe), aHa/M3UpPOBaTh HHMOPMAIMIO PA3/IMUYHBIX BHJOB U (HoOpM
TipeJiCTaB/ieHNs], KPUTHUUEeCKU OLIeHUBaTh €€ J0CTOBEPHOCTh U HETIPOTUBOPEUNBOCTh;

(hopMy/MpOBaTh 3ampoChl U TIPUMEHSITh PA3/IMuHble MeTOZbl TIPU TIOMCKe W oTOOpe OmoorMueckod WHQOpMary, HeoOXoAUMOHN AJIst
BBLITIO/THEHUS YueOHbIX 3a/jau;

nprobpeTaTh OMNBIT MCII0/Ib30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEeXHOJIOTUM, COBEpIIeHCTBOBATb KY/IbTYPY aKTHUBHOI'O
HCI0J1b30BaHMsl Pa3/IMUHBIX TTOMCKOBBLIX CHUCTEM;

CaMOCTOSITe/ILHO BHIOMpATh ONTUMa/bHYI0 (hOpMy Tpe/icTaBieHus1 Oromornueckoi nHbopmauyu (cxembl, TpadyKy, AUarpaMMbl, TaOJIULB,
PHCYHKH U /Ipyroe);

WCTIO/Ih30BaTh HayUHBIN SI3bIK B KaueCTBe CPe/ICTBA MPH paboTe ¢ OGuosornueckoid MH(GoOpMaleil: MpUMeHSITb XUMHUeCKre, Gu3ndeckre u
MaTeMaTHUecKhue 3HaKM U CHMBOJbI, GopMy/bl, abOpeBUaTypy, HOMEHK/IATypy, HCII0/b30BaTh M TPeoOpa30BLIBATH 3HAKOBO-CHUMBOJHNUECKHE
CpeZCTBa HarsiTHOCTH;

B/IaJieTh HaBbIKAMH Paclio3HaBaHUs U 3alUThI MHPOPMAIny, UHHOPMAL[MOHHOM 0e30MacHOCTH JTMYHOCTH.

OeJiazieHre YHUBepCaJbHBIMA KOMMYHUKATUBHBIMU JIeCTBUSIMHU:

1) obuenue:

OCYIL[eCTB/ISATh KOMMYHHMKAILIMU BO BCeX cdepax KU3HHU, aKTHUBHO Y4aCTBOBATh B [MAJIOTe WM JUCKYCCHU TI0 CYIIeCTBY 00CyKZIaeMOU TeMbl
(ymMeHMe 3a/laBaTh BOTMPOCHI, BbICKA3bIBaTh CYXKAEHUsS OTHOCUTE/NILHO BBITIOJHEHUsS TIpe/ijlaraeéMou 3a/jauM, Y4YWThIBaTb WHTEpechl U
COTJIaCOBAaHHOCTH TIO3ULUH IPYTHUX YUYaCTHUKOB JIMAJIOTa UK AUCKYCCUN);

pacro3HaBaTh HeBepOasbHbIe Cpe/ICTBa OOIIeHUs], TOHUMaTh 3HaueHHWe COLUA/TbHBIX 3HAKOB, MPE/IIOChIIOK BOSHUKHOBEHHUST KOH(DIMKTHBIX
CUTYalUi, YMEeThb CMSITUaTh KOH(MIMKTHI U BECTH TIEPeTrOBOPbI;

B/Ia/IeTh pa3/MUHbIMM criocobaMu O0Oll[eHHsI ¥ B3auUMO/IeHCTBUSI, TIOHMMAaThb HaMepeHUs [APYruX Jitofel, TIPOSB/STh yBa)KUTeTbHOe
OTHOILLIeHHe K co0eceJHUKY U B KOPPeKTHOU (hopMe hopMy/TMpOBaTh CBOM BO3Pa’KeHHUS;

Pa3BEPHYTO U JIOTUYHO M371araThb CBOK TOUKY 3PeHUsI C UCTI0/Ib30BaHUEM SI3bIKOBBIX CPEJICTB.

2) COBMeCTHas /1esiTeJIbHOCTh:

TOHMMaTh M WCII0/Ib30BaTh TPEMMYILeCTBA KOMaHJHOW W WHAWBUZAYa/JbHOW pabOThl TIPU pelIeHHH OHOoJIoruueckod TpobJ/eMsl,
000CHOBBIBaTh HEOOXOMMOCTDb TIPUMEHEHHUSI TPYIIIOBBIX (HOPM B3aUMO/IeMCTBUS TIPU PellleHuH yueOHOM 3a/1aum;

BbIOMpATh TEMaTUKy M MeTO/[bl COBMECTHBIX [IeMCTBUH C YUETOM OOI[UX HHTEPECOB U BO3MOXKHOCTEH Ka)KJJ0ro ujieHa KOJIJIeKTHUBa;

MPUHMMATh 1IeJTM COBMECTHOU [esTe/TbHOCTH, OpPraHW30BbIBaTh W KOODJWHUPOBATH AEUCTBHUSI MO €€ [OCTM)KEHHIO: COCTaB/IATH TJIaH
JIeCTBU, pacripe/ieiaTh POJIM C YU8TOM MHEHHH Y4aCTHUKOB, 00CY)K/IaTh pe3y/ibTaTbl COBMECTHOUM paboThI;

OLIEHWBaTh KAUeCTBO CBOETO BKJ/IaJla M KaXK/[OTO YUaCTHUKA KOMaH/[bl B 00U pe3y/bTaT 110 pa3paboTaHHBIM KPUTEPUSIM;

Tipe/ijlaraTh HOBbIE TIPOEKThI, OLIeHUBATh HU/eH C TTO3UI[UH HOBU3HbBI, OPUTHHAIBHOCTH, MPaKTHUeCKOW 3HAUUMOCTH;
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OCYIIIeCTB/IATh TIO3UTHBHOE CTpAaTerHueckoe TIIOBeJieHHe B PAa3/IMUHBIX CUTYalUsX, TPOSB/ISATH TBOPUECTBO M BoOOpakeHHe, OBITh
VHUL[MaTUBHBIM.

OsBnafieHre YHUBepPCalbHBIMU Pery/ISTUBHBIMU JeCTBUSIMU:

1) camoopraHu3anys:

WCTI0/Ib30BaTh OMOIOTMYeCKre 3HaHWS [1J1s1 BBISIB/IEHUSI TIPOOJIEM 1 UX pellieHHs B )KU3HEHHBIX U yueOHBIX CUTYaLUsX;

BbIOMpATh Ha OCHOBe OHOJIOrMUeCKUX 3HaHUH Lie/ieBbie U CMBICTIOBbIe YCTAaHOBKHU B CBOMX ZIeMCTBUSX U MOCTYIIKAX TI0 OTHOLLIEHUIO K )KUBOU
NIpUpo/Jie, CBOEMY 3/10POBBIO U 3/[0POBbIO OKPY)KAIOLLIUX;

CaMOCTOSITe/ILHO OCYIIeCTB/ISITh TI03HABATE/IbHYIO eATeIbHOCTD, BBISIB/IATh MPO0/IeMbl, CTABUTh U OPMY/IMPOBaTh COOCTBEHHBIe 3a/lauMl B
o0pa3oBaTe/ibHOMU eaTeTbHOCTH U )KU3HEHHBIX CUTYaLIUsX;

CaMOCTOSITe/ILHO COCTABJIATH TJIaH PeLIeHHst TPOo0IeMbl C yUETOM UMEIOLIXCS PeCypPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIpe/ITIOUTeHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIIMpsATh paMKK yueOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TPe/II0UTeHN;

JieflaTh OCO3HAHHBIN BBIOOD, apryMeHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a pelleHHe;

OLIeHMBATh NPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U TIPOSIBJIEHWIO IIIMPOKOW SPYAULIMM B Pa3HbIX OOJIACTSIX 3HAHWM, TMOCTOSTHHO TIOBBIIIATh CBOM
o0pa3oBaTesibHBIN U KYJTbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM, BHOCUTb KOPPEKTHUBBI B /1eATe/IbHOCTh, OL|eHUBATh COOTBETCTBHE Pe3y/IbTaTOB LIesIsIM;

B/IaZleTb HaBbIKaMU T03HaBaTe/bHOM peieKCUM KaK 0CO3HaHHSI COBepILaeMbIX [1eHCTBUI U MBICUTETbHBIX MPOLIeCCOB, UX Pe3y/lbTaToB U
OCHOBaHWM, UCIOTb30BaTh IPUEMBI pedpyieKCUu [/t OLeHKH CUTYaL[iH, BEIOOpa BEPHOTO pelLleHus;

yMeTb OL|eHUBaTh PUCKU M CBOEBPEMEHHO MPUHUMATh pellleHus 110 UX CHU)KEHUIO;

NIPUHUMAaTb MOTHBBI M apI'yMeHThI PYTUX MPU aHa/lu3e pe3y/ibTaToB /lesTebHOCTH;

3) npuHsTHE Ce0s U IPYTUX:

NIPUHUMATh Cebsi, TOHMUMasi CBOU HeI0CTaTKU U JOCTOMHCTBA;

TPUHUMAaTh MOTUBBI M apryMEeHThI [PYTUX TIPU aHau3e pe3ybTaToB AesTe/IbHOCTY;

NpU3HABATh CBOE MPABO U MPABO PYrUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TTO3ULMU APYroro YeoBeKa.
[MPEAMETHBIE PE3YJIBTATHI

[TpeameTHbIe pe3ysbTaThl 0CcBoeHHs1 mporpaMmMbl COO 1o Guonornu Ha 0a30BOM YpOBHe BK/IIOUAKOT crielduyeckue s yueOHOTO
npeaMera «buosiorusi» HayuHble 3HaHUs, YMeHUsI M CMOCOObI eHCTBUI TI0 OCBOEHHIO, WHTeprpeTaliid U TipeoOpa30BaHUIO 3HAHUM, BUbI
JIesITeJTbHOCTH TI0 TIOJTyYeHWI0 HOBOTO 3HAHUS W TPUMEHEHHWI0 3HAaHWW B Pa3/IMUHBIX YUeOHBbIX CHUTYalUsX, a TaKKe B pealbHbIX KU3HEHHBIX
CUTYyaLUsIX, CBA3aHHBIX C Oromorueii. B iporpamme rpeMeTHbIe pe3y/bTaThl TIPe/CTaB/eHbI 110 rojjam obyueHus!.

[TpeameTHBIE pe3y/IbTaThl 0CBOeHUsT yuebHOro ripeameta «buosiorusi» 6 10 kaacce JO/MKHBI OTPaXKaTh:
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c(hOpMHPOBAHHOCTH 3HAHUI O MeCTe W POo/u OHMOJIOTUHM B CUCTEMe HayUYHOTO 3HAHUS eCTeCTBEHHBIX HayK, B (DOPMHPOBAHUN COBPEMEHHOMN
€CTeCTBeHHO-HayuUHOW KapTHUHBI MHpa W HAyYYHOTO MHPOBO33DEHUs, O BK/aZle POCCHUUCKUX W 3apyOe)KHBIX YUYEHbIX-OMOJIOTOB B pa3BUTHE
6uosioruu, HyHKIMOHA/ILHOM TPAMOTHOCTH UeJsiOBeKa /jisl PellleHHs )KU3HEeHHbBIX 3a/1ay;

yMeHHe DPaCKpbIBaThb CO/lep)KaHhe OMOJIOTHYeCKUX TePMHUHOB M TIOHSITMM: >KWU3Hb, KJIeTKa, OpraHusM, MeTabosm3M (0OMeH BelecTB U
TpeBpallieHre 3Hepryuy), roMeocTa3 (caMoperyssiiusi), ypOBHeBas OpraHu3allds >KUBBIX CHUCTEM, CaMOBOCIIpOU3BefleHHe (penpoayKLus),
HacJ1eICTBeHHOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE;

yMeHHe u3/arath OHUO/IorHUecKre TeopuH (KJIeTOYHas, XPOMOCOMHAsl, MyTall[MOHHas, LIeHTpajbHasi J0TMa MOJIEKY/SIpHOM OWOJIOTHH),
3akoHbl (I. Mengensi, T. Moprana, H. V1. BaBunoBa) 1 yueHus (0 LieHTpaX MHOrooOpa3usi ¥ MPOUCXOXKAEeHUs KYy/IbTYPHBIX pactenuii H. U.
BaBuroBa), orpeziefisiTb TPaHULIbI UX TIPUMEHUMOCTH K KUBBIM CHCTEMaMm;

yMeHUe B/aZieTb MEeTOZaMU HAy4YHOTO TO3HaHWUS B OWOJOrMM: HAO/IOZieHWe W OIMMCAHHEe >KUBBIX CHCTEM, TIPOL[ECCOB W SIBIEHUH,
opraHu3alusi ¥ TpoBefieHHe OMOIOTMYecKOro SKCIepUMEHTa, BbIIBWKEHWE THUIOTe3bl, BbISIBJIEHHE 3aBUCHMOCTH MEXIY WCCIeqyeMbIMU
Be/IMUMHAMU, OOBSICHEHHE TIOJyYeHHBIX pe3y/bTaTOB, MCII0/Ib30BAaHHBIX HAyUYHBIX TIOHSITHM, TEOPHUM M 3aKOHOB, YMEHHWe fie/laTh BBIBOJLI Ha
OCHOBAHUY TIOJTyYeHHBIX Pe3y/IbTaToB,;

yMeHUe BbIZIeJIATh CYll[eCTBeHHbIe TIPU3HAKK BUPYCOB, KJIETOK TIPOKAPUOT M 3YKAapUOT, OJHOK/IETOUHLIX U MHOT'OK/IETOUHLIX OPraHU3MOB,
0CcOOeHHOCTH TIPOL[eCCOB: OOMeHa BeIllecTB W TIpeBpallleHWsl YHepriu B KjeTKe, (JOTOCHHTe3a, TIaCTUUECKOTO W IHEepPreTHUecKoro oOMeHa,
XeMOCHHTe3a, MUT03a, Meli03a, OTJIOZI0TBOPeHHs, Pa3MHOKeHUSsI, UHJUBH/yalbHOT'O Pa3BUTHS OpraHu3Ma (OHTOoreHe3);

yMeHHe MIPUMEeHSITh TI0JTydeHHbIe 3HaHUS [171s1 00bsiCHeHUs OMOIOTMYeCKUX MPOLIeCCOB U SIBJIEHUH, [J1sl TIPUHSTHS MPAKTUUeCKUX pellleHni B
TOBCe/IHEBHOM >KM3HU C 11e/Ibi0 00ecrieueHrst 6€301acHOCTH CBOETO 37I0POBbSI M 37I0POBbsI OKPY’KaIOIIUX JIFOZieH, COO/IF0IeHst HOPM TPaMOTHOT'O
TOBeJleHUs] B OKpYJKalollleld TPUPOJHOW cpelie, TOHMMaHWe HeoOXOJUMOCTH WCII0/Ib30BaHUS [JOCTHM)KEHHWN COBpEMeHHOW Ouoyioruv u
OMOTEeXHOIOTHH /IJ1s1 paljMOHa/ILHOTO TIPUPOZOIIO/Ib30BAHNS;

yMeHHe pelllaTh 3/ieMeHTapHble reHeTHYeCcKue 3a/laud Ha MOHO- UM JUTHOpUAHOe CKpellBaHue, CIelyieHHOe HacjiefloBaHWe, COCTaB/IATh
CXeMbl MOHOTHOPHUIHOTO CKPEIUBaHU [I/Is TIpe/iCKa3aHusl Hac/IeZl0BaHUs PU3HAKOB Y OPraHK3MOB,;

yMeHHe BBITIOJIHATE J1a00OpaTOpHble W TpakTUUeckwe paboTel, CoOMOaTh TpaBuia TpW paboTe C ydeOHBIM U 1aOOPaTOPHBIM
obopyoBaHuEM;

yMeHHe KPUTHUYEeCKU OLIeHWBaTh M MHTEPITPETUPOBATh MH(MOPMAIIUIO OHMOIOrMUeCcKOro Co/iepKaHusl, BKIIOUAOII[YIO TICeBAOHaYYHbIe 3HAHUS
M3 pa3/MuUHBIX KMCTOUHWUKOB (Cpe/icTBa MacCOBOM HWH(MOpMAlLUM, HAay4YHO-TIOMYJ/spHble MaTepuasbl), ITUUECKHWe acleKThl COBPEMeHHBIX
WCCIeIOBaHUM B OMOIOTHY, MeAULIHE, OMOTeXHOJIOTHH;

yMEeHHe CO3/laBaTh COOCTBEHHbIE TMChMEHHBIE U YCTHBIE CO00IIeH s, 0000111as OM0IOrnUeCcKyr0 HH(POPMAI[UIO U3 HECKOIbKUX UCTOUYHHUKOB,
rPaMOTHO WCTIO/Ib30BaTh MOHSATUMHBIN amnrapaT OHUOI0TUu.

[TpemMeTHBIE pe3y/ibTaThl 0CBOEHUsT yueOHOro TipegMeTa «buonorusi» 6 11 Kaacce AOMKHBI OTPayKaTh:

c(hOpMHPOBAHHOCTH 3HAHUIM O MeCTe W PO/iv OHOJIOTHUH B CUCTEMe Hay4YHOTO 3HAaHUS eCTeCTBEHHBIX HayK, B (DOPMHPOBAHUN COBPEMEHHOM
€CTeCTBeHHO-HayYHOM KapTHHBI MHpa U HAyYHOIO MMPOBO33DEHMs, O BK/a/le POCCUMCKMX U 3apyOe)KHBIX YUEHBLIX-OMOJIOTOB B pa3BUTHE
Ouosioruu, HyHKIIMOHA/IEHOM TPAMOTHOCTH UeJIOBeKa Zjisl PellleHHs )KU3HEeHHbBIX 3a/1a4;
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yMeHHe pacKpbiBaTh COZiep>KaHUEe OWOJIOTUYeCKUX TEPMUHOB W TIOHATUMN: BUJ, TIOMYJSALUSl, TeHO(MOH/, SBOJIOIMS, ABWKYIIUE CHJIBI
(dpakTopbI) 3BOMIOLIMH, TIPUCITOCODIEHHOCTb OPraHU3MOB, BUI000pa30oBaHue, SK0/IoTHYecKre (PaKTopbl, SKOCUCTeMa, TTPOAYLIEHThI, KOHCYMEHTHI,
peayLIeHThl, LIeTIH MTUTaHWs], SKOJIoTuuecKasi mupamuza, broreorieHos, buocgepa;

yMeHHe Wu3/1aratb Ouosoruyeckre TeopuM (3BOJIFOL[MOHHas Teopusi Y. [lapBuHA, CHUHTeTUYeCKas TeOpHUSl 3BOJIOLMU), 3aKOHBI U
3aKOHOMepHOCTH (3apobiieBoro cxofctBa K. M. bapa, yepefoBaHusi rnaBHbIX Harpa/ieHUd U nytel 3Bomounu A. H. CeBepijoBa, yueHuUs 0O
6uocdepe B. V. BepHa/icKoro), oripeiesiTh FPAHULIBI UX TIPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMeHHe B/aZieTb MeTOJAM{ HAay4yHOTO TI03HaHUS B Owosiormu: HaO/MOJeHrWe W OIMHCAaHWe J>KUBBIX CHCTEM, IIPOLIeCCOB W sIBJIEHUH,
opraHu3alusi ¥ TpoBefieHHe OMOJIOTUYeCKOTO SKCIIepUMeHTa, BbIIBWKEHWe THIOTe3bl, BbISIBJIEHHWE 3aBUCUMOCTH MEXAY HWCC/IeqyeMbIMU
Be/IMUMHAMU, OOBsICHEHHE TI0/yYeHHBbIX pe3y/bTaTOB, MCII0/Ib30BaHHBIX HAyUYHBIX TIOHSTHM, TEOPUM M 3aKOHOB, yMeHHWe JejaTb BBIBOJBI Ha
OCHOBaHWH TIOTyUeHHBIX Pe3y/bTaToB;

yMeHHe BBIJIe/IATh CYIeCTBeHHbIe TPU3HAKK CTPOEHUs OMONOrhueckux OOBEKTOB: BH/OB, MOMYJISALMN, TPOAYLIEHTOB, KOHCYMEHTOB,
peayLieHTOB, OWOreol[eHO30B W  JKOCHUCTeM, OCOOEHHOCTH TIPOLIeCCOB: HaC/e[CTBEHHOW W3MEHUYMBOCTH, eCTeCTBEHHOro 0TOopa,
BU000pa30BaHusl, IPUCIOCOOIEHHOCTH OPTaHHU3MOB, 1eHCTBUSI SKOJIOTMUecKUX (DaKTOPOB Ha OPraHU3MBbI, TTePeHOCa BeIleCTB U MMOTOKA SHePTHHr
B 9KOCHCTeMax, aHTPOTOTeHHbIX U3MeHeHU! B SKOCHCTeMaxX CBOe MeCTHOCTH, KPYrOBOPOTA BelleCTB U OMOTre0XUMHUECKHMX LIMK/IOB B Orocdepe;

yMeHHe MIPUMEeHSITh TI0JTydeHHbIe 3HaHUS [171s1 00bsiCHeHUs OMOIOTMYeCKUX MPOLIeCCOB U SIBJIEHUH, [1s1 TIPUHSTHS MPAKTUUeCKUX pellleHni B
TOBCe/IHEBHOM >KHU3HU C 11eJTbi0 00ecrieueHus 6€30MacHOCTH CBOETO 3[0POBbsSI M 37I0POBbsI OKPY’KaIOIUX JIFO/IeH, COO/I0/IeHrsI HOPM TPaMOTHOTO
TOBeJleHUs] B OKDY’Kalollleld TMPUPOJHOW cpejle, TIOHUMaHWe HeoOXOAWMOCTH WCIIOb30BaHUSI JOCTHD)KEHHUM COBpeMeHHOW OHOoIoruud [ijist
paLMOHA/TBHOTO TTPUPO/IOIIOJIb30BAHUS;

yMeHHe pelaTh 3/ieMeHTapHble OM0/IOTHYeCKHe 3a/lauM, COCTAB/IATh CXeMbI TlepeHOoca Bell[eCTB ¥ S9HePTryu B 3KoCUcTeMax (LIery MUTaHus);

yMeHHe BBITIOJHATL Ja0OpaTOpHble W TIpakKTHUeckue paboThl, coOmofaTh TipaBWwia Tpu pabore ¢ ydyeOHBIM U 1aOOPAaTOPHBIM
obopyaoBaHueMm;

yMeHHe KPUTUYeCKH OLIeHWBaThb U MHTePIPeTUPOBaTh MHPOPMAIIUI0 OMOJIOTMUECKOTO CO/lePKaHUs, BK/TFOUAIOIIYIO MCeBJOHayYHbIe 3HaHUS
13 pa3/MyYHbIX MCTOYHUKOB (Cpe/iCTBa MacCOBOW WH(OPMALMK, HayUYHO-TIOMYJISIPHBIE MaTepUarbl), paCCMaTpHUBaTh T100a/bHbIe IKOJOTHUECKHe
1pob1eMbl COBPEMEHHOCTH, (HOPMUPOBATh 10 OTHOIIEHHUIO K HUM COOCTBEHHYO TIO3ULUIO;

yMeHHe CO3/laBaTh COOCTBEHHbIe TMChMEHHBIE U YCTHBIe CO00IeHus, 0000111as 6MoI0ornyecKyro HH(POPMAI|IO 13 HECKOIbKUX UCTOUHHUKOB,

IPaMOTHO MCII0/Ib30BaTh MOHSITUMHBIN arrapaTt OMOI0THH.
TEMATHNYECKOE IVNIAHUPOBAHUE

10 K/TACC
No Kosn-Bo
Pa3pen (copep>xanue) Tema oop
ypOKa 4yacoB
Pa3zpen 1 buosorus Kak Hayka* Bubmorexa OK
1 (2 waca) Bbuonorus B cucteme HayK https://m.edso00.ru/863e6122 1
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

buonorus kak Hayka. CBsA3b
ouonoruu C 00I1IeCTBEeHHBIMH,
TeXHUYeCKUMHU U JPYTUMU
eCTeCTBeHHBIMM HayKaMmH, (unocoduei,
3TUKOW, 3CTETUKOM W TpaBoM. Posib
ouonoruu B dhopMUpOBaHUU
COBpPeMEeHHOM HayyHOW KapTWHbI MHpa.
Cucrema 6MO/IOTMUECKUX HaYK.

Mertopbl MO3HaHUS JKUBOU
npupogel  (HabmozeHre, SKCTIePUMEHT,
orvcaHWe, W3MepeHUe, KiaccuduKauus,
MO/ie/IMpOBaHue, CTaTUCTUYeCKast
00paboTKa JaHHBIX).

MeTo/ibl T03HAHKUS )KUBOK ITPUPOJIBI.
I[pakTueckast pabota «Vicronb30BaHye
Pa3/IMUHBIX METO/I0B TIPH U3YUeHHUU
610JIOTMUeCKUX 00BLEKTOB»

bubmiorteka LJOK
https://m.edsoo.ru/863e6122

Pazgen 2 J)KuBble CHCTEMBI U HX
opranusanua* (1 gac)

KuBble cucrembl (6uocHcTeMbI)
KaK TpegMeT HW3yueHus: OHOJIOTHH.
Otnyune JKUBBIX CUCTEM oT
HeopraHuuecKou MpUpPOJbI.

CeoiicTBa OHMOCHCTEM M HUX
pasHooOpa3We. YDPOBHU OpraHu3alid
buocucTemM: MONEKY/ISPHBIN, KI€TOUHBIH,
TKAHEBbIH, OpraHu3MeHHbIH,
TIOMNYJISILIMOHHO-BU/IOBOM, KOCHCTEMHbIN
(buoreorjeHOTHUECKUI), OrOChEpHBIH.

Pa3pen 3 XumMuueckuu cocTaB v
cTpoeHue KjeTKn*(8 uacon)

buonorruueckuie cUCTeMbl, TIPOLIECCHI U
HX U3ydeHUe

XHWMHUUeCKUM COCTaB KneTku. Boga u
MUHepasbHble CON

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

bubmiorteka LJOK
https://m.edsoo.ru/863e674e

bubmiorteka LJOK
https://m.edsoo.ru/863e6b72
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10

11

XUMHUUEeCKUH  COCTaB  KJIETKH.
XyumMuueckue 3JIEMEHTHI:
MaKpo3JieMeHTbl, MUKpPO3JieMeHThl. Boza
Y MUHepa/bHbIe BellleCcTBa.

@DYHKIMM BOJAbBl U MHHEpaJbHBIX
BellleCTB B  KieTke. [lojajgep>kaHue
OCMOTHYECKOT0 OajaHca.

Bbenku. CocTaB 1 CTpoeHHe OeKOB.
AMUHOKHUC/IOTBI — MOHOMEphI 0e/KOB.
HezameHnumele 7| 3aMeHHMbIe
AMHHOKHUC/IOTBL. AMMWHOKHUCTOTHBIN
COCTaB. YPOBHH CTPYKTYpPhl 0OeKOBOM
MOJIeKy/ibl  (MepBUYHAs,  BTOpPUYHaf,
TpeThuHasi U YeTBepTUUHAsl CTPYKTYpa).
XUMHUYECKUe CBOMCTBA Oe/IKOB.
buonornueckre GpyHKIUN O€IKOB.

depmeHTHI —  OHONOTHYeCKHe
Karanu3atopel. CTpoeHue (epmeHTa:
aKTUBHbBIN LIeHTP, cybcrpaTHas
crerupUYHOCTb. KodepmeHTHI.

Buramunbel. OTauuusi  ¢(epMeHTOB OT
HeopraHuy4ecKrx KaTaan3aTopoB.
YrneBogp!: MOHOCaxapu/bl
(rmoko3a, pubo3a U [J1e30KCHpH003a),
Jucaxapuzbl  (caxapos3a, J/akTo3a) U
rosvcaxapujpl  (Kpaxmasna, —[JIMKOTeH,
Lentono3a). buonornueckue QyHKLIUU

yIJIeBO/IOB.
Junuap: TPUTIULIEPUbI,
dhochomunuabl, CTepOU/BI.

T'uppoduisHO-THAPOGOOHBIE  CBOMCTBA.

Benku. CoctaB u cTpoeHune 6e1KoB

depMeHTbI — OHOIOrHYecKHe
Karasm3artopkl. JlaboparopHast paboTta
«/3yueHue KaTaIUTHUeCKON aKTUBHOCTU
(hepMeHTOB (Ha mpUMepe aMU/Ia3bl WU
KaTasiasbl)»

YrneBoabl. JIMuabl

Hyxknennosble Kuciotel. AT®

VicTopurst U MeTO bl U3yUeHUs KIIeTKU.
KnerouHnas Teopus.

KneTtka kKak [1eJIOCTHadA XrBas cCucTeMa

CtpoeHue 3yKapruOTUUYeCKOW K/IeTKHU.
JIabopatopHasi pabota «/3yueHue
CTPOEeHUs KIIeTOK PaCTeHUH, )KUBOTHBIX,
rpyubO0B U OaKTepHIi 110/ MUKPOCKOIIOM
Ha TOTOBBIX MUKpOIIperapaTax u ux
ornucaHve

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

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

bubmiorteka LJOK
https://m.edsoo.ru/863e6870

bubmorteka LIOK
https://m.edsoo.ru/863e6d5c

bubmorteka LIOK
https://m.edsoo.ru/863e6e88

bubmiorteka LJOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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buonornueckve  QyHKIMM  JIAIIU/IOB.
CpaBHeHHe  yI/IeBOJIOB, 0enkoB U
JIMNIU/IOB KaK UCTOUHUKOB SHEpPruHu.

HyxkneuHossle kucnortsl: JHK u
PHK. Hykneotugel —  MOHOMepBbI
HYK/IEMHOBBIX KUC/IOT. CTpoeHue U
dynkuyu [JHK. Ctpoenve u dyHKUUU
PHK. Buaei PHK. AT®: crpoenve u
byHKIUH.

Lutosoruss — Hayka O KIeTKe.
Knerounas Teopust - rnpumep
B3aUMOZleliCcTBUS uJed U (akToB B
HayyHOM I[103HaHWW. MeTozbl U3yueHust
KJIeTKH.

Knerka Kak 1enoCTHas J>KUBas
cucrtema. OOmye TIpU3HAaKK — KJIETOK:
3aMKHYyTast Hapy)KHasi MeMOpaHa,
Monekynbl  JJHK Kak reHeTHueckuu
arrapar, ClcTeMa ChHTe3a Oeska.

Tunel K1eToK: 3yKapuoThueckas u
MPOKapHUOTUYeCKasl. OcobeHHOCTH
CTPOEHUs] TIPOKapUOTUYECKOW KJIeTKHU.
Knerounasi crenka Gakrtepuii. CTpoeHue
5YKapuOTUUeCcKOr KieTKU. (OCHOBHbIe
OT/INUUSI PaCTUTEeNbHOW, >XUBOTHOM WU
rpuOHON KITeTKH.

[ToBepXHOCTHBIE CTPYKTYPBI
KJIETOK - KJIeTOYHAast CTeHKa,
TJIMKOKAJTUKC, 150'¢ byHKLMH.

[1na3maTryeckas MeMOpaHa, eé CBOWCTBA
u  ¢yskuuu. lluronmasma u o eé
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OpraHoW/BbI. OpHOMeMOpaHHbBIe
opraHouzbl Kiaetku: OIIC, ammapar
lNonbgyxu, m3ocomel. [lonyaBTOHOMHEBIE
OpraHouzbl  KJeTKW:  MUTOXOHJPHH,
IJIACTU/IBL. IIpoucxoxpaenue
MUTOXOHJAPUM U  TIactuf.  Bugwl
ractv. HememOpaHHBIe  OpraHOWbI
K/IeTKU: pUOOCOMBI, K/IETOUHBIN LIEHTP,

LIeHTPUOJIH, PECHUUKH, JKTYTHKU.
OyHKIMN OpraHou/IOB KJIeTKU.
Bxirouenus.

Anpo — PperyasiTOpHbBIA  LIEHTP

kinerku. CTpoeHue sapa:  sfepHas
o0o/0uKa, Kapuorsjasma, XpOMaTHH,
SAPBILIKO. XPOMOCOMBI.

TpaHCropT Bel[eCTB B K/IeTKe.

12

13

14

15

16

Pazpgen 4 )Ku3zHeaessTeTbHOCTh
KJ/1eTKn*(6 yacoB)

OO6MeH BelleCTB, WX MeTabOU3M.
Accumunsnus (T1acTUUeCKUd 00MeH) U
MUCCUMUJIALIUS (9HEPreTHUeCKUi 0OMeH)
— [iIBe CTOpPOHBI eJUHOro TIpolecca
MeTabosm3ma. Posb 3aKOHOB COXpaHeHUsT
Bel[eCTB U JHePruu B TOHUMaHUU
MeTaboM3Ma.

Turibl obMeHa BelLleCTB:
aBTOTPOGHBIA U TeTepoTpodHbIA. Posb
dbepmMeHTOB B 00OMEHe BeIeCTB W
TIpeBpaIlieHNH SHePrUH B K/IeTKe.

bubmoteka LJOK
OOmMmeH BelecTB UK MeTabo/u3M

https://m.edsoo.ru/863e7c98
®oTtocuHTe3. XeMOCHUHTe3 Bubmiorexa [JOK

https://m.edsoo.ru/863e7aae

bubmiorteka LJOK

OHepreTUUYeCcKH 0OMeH

JKu3HeHHbIN LUK/ K/eTKU. [leneHue
K/1eTKd. MuTo3. JlaboparopHast paboTa
«Habmomenre MuTO3a B K/IeTKax
KOHUYMKA KOpeIIIKa JTyKa Ha FOTOBBIX
MUKpOITperapaTax»

buocunTe3 6enka. Peakiysi MaTpUUHOTO
CUHTe3a

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

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

bubmiorteka LJOK
https://m.edsoo.ru/863e796e
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17

doTtocuHTe3. CaeroBas v
TeMHOBasi ¢a3bl oTtocuHTe3a. Peakiuu
dboTocuHTe3a. O deKkTUBHOCTD
¢otocuHTe3a. 3HaueHue (OTOCHHTE3A
JJ1 )KA3HU Ha 3emsie. BiausiHue ycioBun
cpeabl Ha GOTOCHHTE3 U CIOCOOBI
MOBBILIEHUS] €ro TPOAYKTUBHOCTH Y
KY/JIbTYPHBIX paCTeHU.

XeMOCHUHTe3.

X eMOCHHTe3UPYIoIIHe OakTepuu.
3HaueHWe XeMOCHHTe3a JJis >KU3HU Ha
3emiie.

OHepreTuuecknuii 0OMeH B KIIeTKe.
PacmiensieHue BelllecTB, Bblje/leHWe U
aKKyMyJIMpDOBaHWe SHEPruu B KIIeTKe.

JTaribl SHepreTUYeCcKoro obMeHa.
'mukomm3. bBpokeHne © ero BUJBIL.
Kucnopoguoe OKHCJIEHUE, WIN

K/IeTOYHoe JbixaHue. OKuciuTe/npsHoe
dbochopunupoBanve.  IPPEKTUBHOCTD
JHepreTuueckoro obmMeHa.

Peakijum MaTpUYHOrO CHHTe3a.
lenetnueckass wuHgopmaiuss u  JHK.
Peanusanusi reHeTnyeckor HMH(pOpMaLUn
B KjeTke. ['eHeTHueckuil KoJ U €ro
cBoucTBa. TpaHCKpUNIUS — MaTPUYHBIN
cunre3 PHK. Tpancnsuus — 6uocuHTe3
benka. STarbl TPaHCJISALIWY.
KopvpoBanue  aMMHOKUC/IOT.  Ponb
pubocom B 6rocuHTe3e Oenka.

HeknerouHsle (OpMBI >KHU3HHU —

TpaHcsiust — 6uocuaTe3 Oenka

bubmoreka IIOK
https://m.edsoo.ru/863e7540
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BUpYChl. VicTopus oTKpbITHS BUpPYyCOB (/1.
n. VIBaHOBCKHIA). OcobeHHocTH
CTPOEHUSI Y KM3HEHHOTO 1[MK/la BUPYCOB.
baktepuodaru.  bBosie3Hu  pacTeHUi,
JKMBOTHBIX U 4YeJIOBeKa, BbI3bIBaeMble
BUpycaMu. Bupyc wummyHogedumTa
yesioBeka (BMY) — Bo36yaurens CITN da.
OOpaTHasi TPaHCKpUIMLWS, peBepTa3a u

WHTerpasa. [MpodunakTrka
pacIipocTpaHeHuUs BUDPYCHBIX
3abo/eBaHUM.

Pa3pen 5 PazMHo)XeHHe U
HH/AMBH/ya/IbHOEe Pa3BUTHe
opranu3mMoB*(5 yacoB)
KrneTouHbii LUK/, WX KU3HEHHbIN
UMK KieTku. MHTepdasza U  MUTO3.
[Tpoueccel, mpoTeKkaroljie B UHTepdase.

Pernukaiusi — peakiyusi MaTPUYHOIO
cuHresa JIHK. Crpoenve xpomocowm.
XpOMOCOMHBIM HabOp — KapUOTHIL
JurnioniHbIN u rarIOuHbIN

XPOMOCOMHBIe  Habopbl.  XpOMaTH/BbI.
[Jurosornyeckrie OCHOBBI pa3MHOKEHUS
u VIHVIBU/lya/IbHOT'O pasBUTUSA
OpraHu3MOB.

Henenue kietku — muto3. Craauu
muTo3a. IIponeccel, mnpoucxopsiye Ha
pa3HbIX CTaAWsAX MUTO3a. bronoruueckuii
CMBIC/I MUTO3A.

HekneTouHble OpPMbI )KU3HU — BUPYChI

@®opMbl pa3MHOKEHUSI OPraHU3MOB

Meiios

O6pa3oBaHye U pa3BUTHE TOIOBBIX
Kj1eTok. Orio40TBOpeHye.
JIabopatopHasi pabota «/3yueHne
CTPOEHMSI TIOJIOBBIX K/IETOK Ha FOTOBBIX
MUKpOIIperapaTax»

WHavBHyaibHOE Pa3BUTHE OPraHM3MOB

bubmorteka LIOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmoteka LJOK
https://m.edsoo.ru/863e7f4a
bubmoteka LJOK
https://m.edsoo.ru/863e81b6

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

bubmiorteka LJOK
https://m.edsoo.ru/863e8612
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[TporpammMupyemasi THOE/Tb KIETKH
— aromnTo3.

DopMBbI Pa3MHOKEHUST
OpraHu3MOB: Oecriosioe U MojI0Boe. Buer
Oecriosioro  pa3MHOXKEHUS:  Jle/ieHue

HaJBoe, TOYKOBaHHe 0/IHO- u
MHOTOK/IETOUHBIX,  CIIOpOOOpa3oBaHue,
BereTaTUBHOE pa3MHO’KeHue.
NckyccTBeHHOE KJIOHUPOBaHue
OpraHvW3MOB,  ero  3HaueHue  JJis
CeneKLUH.

[TosioBoe  pa3MHOXeHUe,  €ero
OT/INYMS OT OecIIo/oro.

Meiios. Cragun Melio3a.

[Tpoueccel, MpouCXoAsilie Ha CTaAUsIX
Meiio3a. [loBesjleHre XpoMocoM B Melo3e.
Kpoccunroep. bruonorudeckuii cCMbICT U
3HaueHue MeKo3a.

I'ameTorenes - rporiecc
o0Opa3oBaHUSI  TIONIOBBIX  KJIETOK Y
JKUBOTHBIX. [TonoBeie JKeresbl:
CeMeHHUKU U simuHuKd. OOpa3oBaHue H
pa3BUTHE TIOJNIOBbIX KJ/IETOK — Tramer
(cmepmato3oug, AWLIeK/IeTKA) —
CriepMaTroreHes v OBOTeHe3.
OCoOeHHOCTH CTPOeHUsI SIMLIEK/IETOK WU
CIepMaTo30U/10B. Omnsoj0TBOpEHMe.
ITapTeHoreHes.

VupauBuayansHoe pasBUTHE
(oHTOTEHE3). DMOpUOHABLHOE pa3BUTHE
(smbpuorene3). Drtarbl SMOPUOHATBHOTO

28
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24

25
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pa3sBUTUSL Yy TI03BOHOYHBIX JKUBOTHBIX:
npobneHue, TacTPyJISILUsi, OpraHOTeHes.
[TocTaMOpuoHanbHOe pa3BuTHe. THIbI
MOCTIMOPHOHA/ILHOTO Pa3BUTHS: TIPSIMOE,

HerpsiMoe  (JIMuMHO4YHOe).  BrusiHue
cpefbl Ha  pa3BUTUeE  OpraHM3MOB,
(hakTopsl, criocobHbIe BbI3bIBaTh

BPOXXIEHHbBIE YPOCTBA.

Poct ¥ pasBuTMe  pacTeHU.
OHtorenes LIBETKOBOI'O pacTeHus:
CTpOeHVe CeMeHU, CTajuy pa3sBUTHS.

Pa3pen 6 HaciegcTBeHHOCTb U
H3MEeHYHBOCTH OPraHu3MoB (9 yacoB)
IlpenMer W 3a7auM  TEHETUKW.
Wcropuss pa3BuTus TeHeTUKU. Pouib
LIUTOJIOTUH v IMOpHOIOTUN B
CTaHOBJIEHUU reHeTHKHU. Bknag,
DOCCHUHCKMX ¥ 3apyOeXHbIX YYEHBIX B
pa3BUTHe TeHeTUKU. MeToAbl TeHeTHKU
(rubpUA0IOTrNUeCKU,
LIATOT€HeTUYeCKUH, MOJIEKYJISIPHO-
reHeTu4eckuii). OCHOBHbIe TeHeTHUecKre
NMoHATUS. ['eHeTMyeckass CUMBOJIMKA,
WCII0/Ib3yeMasi B CXeMax CKpeLMBaHUM.

3aKOHOMEPHOCTH  Hac/e/[0BaHUs
TIPU3HAKOB, yCTaHOBJIEHHbIE I.
MeHgenem. MonorubpuaHoe

CKpelllBaHWe. 3aKOH eJuHO-00pa3us

I'eHeTHKa — HayKa O Hac/Ie[ICTBEHHOCTH
Y U3MEHUHUBOCTH

3aKOHOMEPHOCTH Hac/ie/[OBaHUsI
MpU3HAKOB. MOHOTHOpUIHOE
CKpelliBaHue

bubmorteka LIOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

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

OurubpuaHOe CKpelyBaHue. 3aKOH
He3aBUCHMOI'0 Hac/le[J0BaHUs IPU3HAKOB

bubmiorteka LJOK
https://m.edsoo.ru/863e6564

Criern/ieHHOe Hac/ie/IoBaHue MTPU3HAKOB.
JIabopatopHasi pabota «/3yueHne
pe3y/ibTaTOB MOHOTMOPHUAHOTO 1
JUTHOPUHOTO CKPEeIMBaHUs y
Z1p030Gu/Ibl Ha TOTOBBIX
MUKpOIIperapaTax»

bubmoteka LJOK
https://m.edsoo.ru/863e674e

IeneTrika rosia. HacnenoBanue
MIPU3HAKOB, CLIETIJIEHHBIX C TI0JIOM

bubmoteka LJOK
https://m.edsoo.ru/863e6b72
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30-31

ruOpu/I0B MepBoro nokosenHus. [IpaBuio
JOMUHHDOBaHUSI. 3aKOH paclieryieHus
NPU3HAKOB. ['MIOTe3a YUCTOTHI TaMeT.
[TonHOe M HeToHOe IOMUHUPOBAHHE.
urubpugHoe CKpelllMBaHue.
3aKOH  HEe3aBUCUMOTO  HacjeJOBaHHUs
NPU3HAKOB. [[UTOr€HeTHYeCKHEe OCHOBBI

JIUTUOPUHOTO CKpeIl[{BaHusI.
Ananusupyroiiee CKpell[BaHue.
Vcronb30BaHue aHaA/TU3UPYIOLEr0
CKpeIBaHMsI VISt oIpe/ie/IeHust
FeHOTHUIIA OCOOH.

CrernyieHHOoe Hac/ieloBaH1e

npusHakoB. Pabora T. MopraHa 1o
CLe[IJIEHHOMY  HaCJIe[[OBaHUKD  T'E€HOB.
Hapymienve  cuerieHMss TeHOB B
pe3y/bTaTe KpOCCUHIOBepa.

XpomocomHast Teopust
HacJ/1e[ICTBEHHOCTH. ['eneTnueckue
KapThl.

l'enetuka 1m0na. XpOMOCOMHOeE
ormpeziesieHMe  nosia.  AyTOCOMBI U
T0JI0Bble XPOMOCOMBI. ['oMOrameTHble u
reTeporameTHbIe OpraHu3MBbl.
HacnenoBanue mpy3HAKOB, CLEMJIEHHBIX
C TI0JIOM.

N3MeHUnBOCTE. Bupl
VW3MEHUMBOCTH: HeHaC/Ie[CTBeHHas U
Hac/ieqcTBeHHasd.  Posb cpegpl B
HeHac/eJCTBeHHOU V3MEHUYMBOCTH.
XapakTepucTHKa MOAU(PUKALIMIOHHOU

N3menurBoCTh. HeHacnecTBeHHast
M3MeHUHBOCTh. JlTabopaTropHas paboTta
N3yueHune MoaAu(pUKaLIMOHHON
M3MEeHYMBOCTH, TIOCTPOEHHE
BapUaL[MOHHOTO Psifia ¥ BapUALIMOHHOM
KpPUBOMN»

HacsnescTBeHHast ©3MEHUUBOCTbD.
JlaboparopHast paboTa «AHanu3
MyTaluui y 4p0o30(u/ibl Ha TOTOBBIX
MUKpOITperiapaTax»

I'eneTrKka uesoBeKa

bubmmoreka IIOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

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

bubmiorteka LJOK
https://m.edsoo.ru/863e6564
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W3MEHUYMBOCTH. BapualMoHHBIM psif U
BapuallMOHHasi KpuBas. Hopma peakuuu
TIpU3HaKa. KomuecTBeHHbIE u
KaueCTBeHHble TMPU3HAKK U MX HOpMa
peakijuu. CBoiicTBa MOAUGbUKALIMOHHON
V3MEeHUMBOCTH.

HacnencreeHHas, 150)0%¢
reHOTUIYecKas, W3MeHUUBOCTb.
KombuHaThBHasT W3MEHUUBOCTb. Metio3
¥ TI0O7IOBOM  TpoljecCc —  OCHOBA
KOMOWHATUBHOMN V3MEeHUMBOCTU.
MyTalioHHast W3MEeHUHBOCTb.

Knaccudukaiusa — myraijuii:  reHHbIe,
XPOMOCOMHBIE, TeHOMHble. YacToTa u
TPUYHHBI MyTaL1H. MyrtareHHble
(hakTOophl. 3aKOH TOMOJIOTUUECKUX PSiIOB
B Hac/leACTBeHHOM u3MmeHunBocTu H. W.
Basuiosa.

BresiiepHass Hac/ieCTBEHHOCTb WU
W3MEHUYUBOCTb.

l'enetvka yenoBeka. Kapuorun
yesoBeka. OCHOBHble MeTOJbl T€HETUKU

yeI0BeKa: reHeasI0THueCcKui,
0JIM3HEL[OBBIH, LIUTOreHeTUYeCKUM,
OMOXUMUUECKUH, MOJIEKYJISIPHO-
reHeTUYeCKUU. CoBpemMeHHOe

onpejie/ieHUe TeHOTUMA: TTOJTHOTeHOMHOe
CeKBeHUPOBaHWe, T'eHOTUIMPOBaHUe, B
TOM uyucie ¢ nomoieto [IP-ananuza.
HacnencrBeHHbIe 3a00/1eBaHUs
yejI0BeKa: TeHHble 00sie3HH, 0OJIe3HH C
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Hac/ie/ICTBEHHOU
TIPe/IPACIIOIOXKEHHOCTbI0, XPOMOCOMHBIE
6ome3HmU. ComaTHhuecKue U
reHepaTvBHble  MyTainud. CTBO/IOBBIE
K/1eTKu. [IpuHIMMBI 370poBOro 0oOpasa
)KW3HU, [JUArHOCTUKH, MPOQWIAKTUKUA U
JIeYEHUS] ~ TEeHeTUYeCKUX  0OoJie3Hel.
Mepuko-reHeTHYECKOE

KOHCY/IbTUDOBaHUE. 3HaueHue
MeJULIMHCKON reHeTHUKU B
NpeoTBpalleHun u JleueHnun

reHeTHYeCKHX 3a00/IeBaHUi Uye/toBeKa.

32
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Pa3pen 7 Cennekniusi OpraHu3MoB.
OcHoBBI OMoTexHO/I0rHKM* (3 yaca)

Ceslekiusi Kak Hayka U IpoLjecc.
3apoxk/ieHue CeJIeKL{MU U JOMeCTUKaLUs.
Yuenvie H. M. BaBunoBa 0 1jeHTpax
MPOUCXOXKIEHUS u MHOroo6pasusi
KY/JIbTYPHBIX pacTeHuH. [JeHTpHI
TIPOUCXOXKEHUST [JOMalIHUX >KUBOTHBIX.
Copr, niopoza, 1rTaMmm.

CoBpeMeHHbIe MeTO/bl CeJIeKLUH.
MaccoBblii U UHAWBUAYAIBHBIN OTOODHI B
CeJIeKLIMM  pacTeHWd U >KUBOTHBIX.
OreHka 3kcTepbepa. banskopozacTseHHOe
CKpelliiBaHue — WHOpuguHT. Ywncras
muHus. CKpelMBaHWe YHWCTBIX JIMHUWM.
letepo3uc, waM rubpuaHasi  CcuiIa.
HepopcreBenHoe CKpelliBaHHe -

Cenex1ys Kak HayKa 1 MpoLecc

MeTo/pbl 1 JOCTHXKEeHUSI CeneKIun
pacTeHUM U YKUBOTHBIX

BroTexHOMoTHs Kak 0Tpac/ib
TIPOM3BO/ICTBA

bubmoreka IIOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubmoteka LJOK
https://m.edsoo.ru/863e6122

bubmiorteka LJOK
https://m.edsoo.ru/863e6564
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ayropugunr. OtaanéHHas ruOpuAn3aLyis
U eé ycrexu. VICKyCcCTBEHHBI MyTareHe3
U roJjiyueHue TIOJIUTI/ION/IOB.
HoctrkeHus cesleKLuu pacTeHul,
JKMBOTHBIX 1 MUKPOOPTraHHW3MOB.
buorexHosoruss  Kak ~ OTpacib
Mpou3BOJCTBA. ['eHHasi  WH)XeHepus.
OTarnel co3fanusi pekomObuHanTHOU [JHK
Y TPaHCTeHHBbIX OpraHvM3MoB. KrerouHas
vHxeHepusi.  KyeTouHble — KyJbTYpBI.

MWUKpOKJIOHA/IbHOE pa3MHOXXeEHHe
pacTeHUu. KnonnpoBanue
BbICOKOTIPO/IYKTUBHBIX

Ce/IbCKOXO035ICTBEHHBIX OpPraHU3MOB.
OKosiornyeckue U 3TUYeCKHe Tpob/eMsbl.
I'MO - FeHeTUYeCKH

MO,E[I/ICl)I/IL[I/IpOBaHHBIe OpraHU3MblI.
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* Y CTaHOBJ/IEHUE JIOBEPUTE/TBHBIX OTHOIIEHUN MEXY IeJaroruyeCKUM PabOTHHUKOM U ero 00yJaroIuMucs
Bk/itoueHre B YPOK UTPOBBIX TIPOLIEAYD JJ1s TIO/iAep>KaHUsl MOTUBALIMK 00YJaroL[UXCsl K TIOJTYYeHHI0 3HaHUM.

[TpumeHeHMe Ha yPOKe MHTePaKTUBHBIX (hopM paboThI C 00yUArOLMMHUCS: UHTE/IeKTYaTbHBIX UTP, CTUMY/TUPYIOIIMX MT03HABaTeIbHYI0 MOTHBALIAIO

00yuaroIuxcs.
[TpumMeHeHMe TPYIITIOBOM pabOTHI MK pabOTHI B MMapax, KOTOPhIe yyaT 00yuaroIyuxcsi KOMaHAHOW paboTe v B3aUMO/IeHCTBUIO C APYTUMU
00yJaroIUMuCs
TEMATHNYECKOE IVTAHUPOBAHME 11 KJ/IACC
Ne ypoka Pazpen (comepykaHue) Tema LHOP Kon-so
° YPOK 1 JKaH! M
P A AEP 4yacoB
Bubmoreka LIOK
1 Pazpen 1 9o/monnonnas OBOTIOLMS U METO/[bI €8 U3yJeHHUs] 1 1
Guosrorus*(9 yacos) https://m.edsoo.ru/863ea20e
9 TIpeAToCkIIKM  BO3HMKHOBeHMs ~ VICTODHS pa3sBUTHs Npe/CTaB/IeH|i 00 bubmoreka IIOK 1
3BOJ/IFOLIMOHHOMN TeOpUU.  IBOJIIOLMH https://m.edsoo.ru/863e9570
OBOJIIOLIMOHHASI TeOpUsi U eé MeCcTO B Bu6moreka [OK 1
3 Guontornu. BimsiHEe 3BOMOLIMOHHOM MurkposBooLs https://m.edsoo.ru/863e9cle
TeOpUM Ha pa3BuTHe Ouosmoruu u TTonynsiys KaK 3/1eMeHTapHasi eJMHHIIa 1
A APYTHX HayK. BH/Ia 1 3BOIIOIMK. JTabopaTopHasi paboTta bubnuoreka IIOK
CBuyieTe/bCTBa IBOJIOLIHH. «CpaBHeHue BU/IOB M0 https://m.edsoo.ru/863e99c6
[TaneoHToNI0rNUECKYE:
MOp(}OI0ruuecKoMy KPUTEPUIO»
10C/1e[l0BaTe/IbHOCTh TIOSIBJIEHUS
5 BUJIOB B aIeOHTONOrMYecKoii A WBYPKYILe CHJIbI (3nemeHTapHbIe Bbubnuoreka LIOK 1
JIeTOTNCH,  TIepexofHble  (POPMBL. (hakTOpBI) FBOTHOLIUU https://m.edsoo.ru/863e9da4
: . bubmoreka [IOK 1
6 Broreorpaguueckue:  CXOACTBO 1 EcrecTBeHHbI 0TOOp U ero GopMbl nomotexa [
pasnuuve gayH U ¢G0p MaTEpPUKOB U https://m.edsoo.ru/863e9ed0
; OCTDPOBOB. PesynbTarel 3BO/MHOLMK: Bbubmmorexa LIOK 1
OMOpHOJIOTMYeCKHe:  CXO/CTBA  [puUCIIOCcO6/1eHHOCTh OPraHU3MOB U https://m.edsoo.ru/863e9fde
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Y pa3muuust SMOPHOHOB pa3HbIX BU/IOB

MM03BOHOYHBIX. CpaBHUTE/ILHO-
AHAaTOMUYECKHE: TOMOJIOTHUHbIE,
aHa/IOTUYHBbIE, pPYyAMMeHTapHbIe
OpraHbl, aTaBU3MbL. MOJIEKY/ISIPHO-
OMOXUMUUECKHE: CXO/ICTBO

MeXaHU3MOB Hac/e[ICTBEHHOCTH U
OCHOBHBIX MeTa0OIMYeCKUX MyTel y
BCeX OpPraHu3MOB.

OBO/IOLIMOHHas  Teopusi Y.
JapBuHa. ITpenmnoceuiku
BO3HUKHOBEHUSI JlapBUHU3Ma.
[BrKyliye CU/bl 3BOJIFOL[UU BU/IOB 110
HapBuHy (M30BITOUHOE pa3MHOXKEHHe
MpyU  OTPaHUUEHHOCTA  PecypCoB,
HeoIipe/ie/iéHHas W3MEHYNBOCTb,
6oprba 3a CYIL[eCTBOBaHUe,
eCTeCTBeHHbIN 0TOOP).

CuHTeTHuecKas Teopust
sBomoliu (CTD) u e€é oOCHOBHBIE
T0JIOXKEHUSI.

Mukpossomouus.  [lonynsauus
KaK e/IMHH1L]a BU/A U SBOJIIOLIUU.

Jewxymme cunbl  (pakTophl)
5BOJIIOLIMM  BWJIOB B TIpUpO/Je.
MyTaluoHHbIN Trpoijecc u
KOMOWHaTUBHAs V3MEHUYUBOCTb.
[TonynsiMoHHble BOMHBI W Jpend
reHoB. V30/1s1Msl U MUATpaLUS.

EcTecTBeHHbIH otbop -

Buzioo6pa3oBanue. JlabopaTopHast paboTa
«Orrcanre MprCcIioco0/IeHHOCTH
OpraHu3Ma v €€ OTHOCHUTETbHOTO
XdpaKTepa»

HanpaBnieHusi ¥ MyTH MakpO3BOJIIOLIMU

HeobpaTMOCTD 3BOJTFOLUM

bubmoreka [IOK
https://m.edsoo.ru/863e9cle
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HarpaB/sOIIMKA  (DAaKTODP SBOJIFOLIUU.
@dopMbI ecTecTBeHHOT0 0TOOpA.

ITpucnocobeHHOCTD
OpraHu3MOB KakK pe3yJibTaT
9BOJIFOLIUH. [Ipumepsl

npucriocobieHii 'y OpraHHu3MOB.
Apomopdo3bl ¥ UAUO-aJaNTal[|H.

Bug u  BugooOpa3oBaHue.
Kputepun Buzpa. OcCHOBHBIE (OPMBI
BuZio0Opa3oBaHusi: Teorpaduyeckoe,
9KOJIOTHUECKOe.

MakposBostroLys. DopMbI
5BOJIIOLIUU: ¢duneTnueckas,
[MBepreHTHasi, KOHBEpreHTHas,
rapasijie/ibHasl. HeobpatnmocThb
5BOJIIOLIUH.

[Ipoucxoxzaenue oT

Hecreluani3upoBaHHbIX Tpe/iKOB.
[Mporpeccupytoiljasi ~ crieLaau3aLusl.
AjanTvBHas pafualivs.

10

11

12

13

Pa3gen 2 Bo3HUKHOBeHUe U
pa3BUTHeE )XU3HU Ha 3emiie™

(9 uacoB)
[oHayuHble TpefCTaB/ieHUsI O
3apoXK/IeHUU JKU3HHU. HayuHbie

TUTIOTe3bl BO3HUKHOBEHUS JKU3HU Ha
3emsie: abuoreHe3 W TAHCIIEPMHUSL.
XuMuyeckasi 3BOoLMs. AOUOTeHHBIN

Vicropus »XU3HU Ha 3emiie YU MeTO/Ibl eé bubmmoreka LIOK
U3y4eHUs https://m.edsoo.ru/863ea20e
['umnoTe3bl MPOMCXOXKAEHUS KU3HU Ha bubnuoreka IIOK
3emie https://m.edso0.ru/863e9570
Pa3BuTye )XK1U3HU Ha 3emJie 110 3pam U bubnuoreka LIOK
repuoam https://m.edsoo.ru/863e9cle
OCHOBHBIEe 5Tarbl 5BOTIOLUN bubmoreka LIOK

PaCTUTE/IBHOI'O XU )KUBOTHOI'O MHDaA.

https://m.edso0.ru/863e99c6
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15

16

17

18

19

CUHTe3 OpraHuuecKuxX BelecTB U3
HeopraHUuuyecKHuXx.
OKCIlepuMeHTaIbHOe TOATBepP)KAeHre
XUMUUEeCcKoW 3BositoLuu. HavanbHble
9Tanbl  OMOJIOTMYECKOH  SBOJIFOL[HH.
I'unoresa PHK-mupa. ®opmupoBanue
MeMOpaHHBIX CTPYKTYP u
BO3HUKHOBEHUE MIPOTOK/IETKH.
[lepBble KAETKH UM WX SBOJHOLUS.
dopmMUpOBaHME  OCHOBHBIX TPy
JKUBBIX OpPraHU3MOB.

PasButne xu3Hu Ha 3emsie M0
spaMm U  nepuoZaMm.  Karapxeii.
Apxelickass ¥ TIPOTepPO30MCKas 3pbl.
[Taneo3olickass spa U eé Mepuojbl:
KeMOPUIHCKUH, OPJOBUKCKHH,
CUTyPUHCKUM, JIeBOHCKUH,
KaMeHHOYT OJIbHBIM, TePMCKHUM.

Me3o3orickas 3pa U eé

Mepuojpbl:  TPUACOBBIM,  OPCKUH,
MeJI0BOM.

KariHo3olickass 2pa U eé
TepUo/bL: TajieoreHOBbIN,

HeOreHOBbIM, aHTPOIIOT€HOBBIH.
XapakTepucTdKa KauMaTa |
reoIOrnUeCcKux TPOLIeCCOB.
OCHOBHBIE STarlbl 3BOTIOLAU
pacTUTEeNIbHOTO W >XMBOTHOTO MMUPa.
Apomopo3bl y  pacTeHMH = U
>KUBOTHbIX. [losiBlieHue, paclBeT U

[TpakTueckas pabota «/3yueHue
WCKOTIaeMbIX OCTaTKOB PaCTeHHUH U
JKUBOTHBIX B KOJUIEKLIUSIX»

CoBpemeHHas crcTeMa OpraHu4yecKoro
MHpa

OBOJIIOLIUS UeioBeKa (aHTPOIOreHes)

bubmoreka LJOK
https://m.edsoo.ru/863e9da4

bubmoreka LJOK
https://m.edsoo.ru/863e9ed0

ABwxyiue cuibl (hakTophbl)
aHTpororeHesa

OcHOBHBIE CTaJiM1 5BOJIFOLIMH Ye/I0OBEKa

YenoBeuecKre pachl U MPUPOJHbIe
ajlanranyy yeaoBeka

. O6006111eHME 110 TEMe «BO3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3emyie»

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

bubnmoreka [JOK
https://m.edsoo.ru/863e9cle
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BbIMHpaHUe TpyII JKHBBIX
OpPraHU3MOB.

CucreMa OpraHMYecKoro Mwupa
Kak OTpakeHHe 3BOMOLMU. OCHOBHbIE

CHCTeMaTHUYecKue TPYIIIbI
OpraHu3MOB.
OBOMIOLUS yeJiIOBeKa.

AHTpOIIOJIOTUST KaK Hayka. Pa3utue
MpeACTaBIeHU O TMPOUCXOXKIEHUU

yesioBeKa. Mertozbl H3yueHust
a"TporioreHe3a. CX0/CTBa U pa3IduUs
yesioBeKa u JKUBOTHBIX.
Cucremaruueckoe TI0JI0)KeHHe
yesioBeKa.

OBwkyime cuibl  (pakTopsl)
aHTpOIIoreHe3a. HacnepncrBeHHast

W3MEHUMBOCTb U eCTeCTBEHHBIN
orbop. OO61IecTBeHHbIN 00pa3 KU3HHU,
W3rOTOBJIEHUE opyAuin TPYZa,
MBILLIJIEHHe, Deub.

OcHOBHbIE CTa/iUM U BETBU
5BOJIIOLIUU yesioBeKa:
aBCTpa/IONUTeKH, YeyloBeK yMesbly,
YenoBek mnpsMoxojammi, Yenosek
HeaH/|epTa/IbCKUH, Yenosek
pasymHbiM. Haxoaku HCKomaembIxX
OCTaTKOB, BpeMsl  CyIleCTBOBaHMS,
obnacTe pacrpocTpaHeHusi, 00BEM
TOJIOBHOIO MO3ra, 00pa3 ’KU3HW,

opyausL.
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UYenoseueckue pacbl. OCHOBHbIE
Oonbime pachl: €BpOITeOH/IHasT
(eBpa3uiickasi), Herpo-aBCTpa/IOMHas
(sKBaTopuanbHas), MOHTOJIOU/IHAs
(a3uarcko-aMepuKaHCKast). YepThl
TIPUCIIOCOBIEHHOCTH TIpe/ICTaBUTe el
ye/loBeUeCKMX pac K  YCJIOBUSM
CYLL[eCTBOBAHUS. EpuHcTBO
yesioBeueckux pac. Kputuka pacusma.

20

21

22

23

24

Paszpen 3 Opranusmsl u
OKpYy)Kariias cpeaa*(7 yacoB)
OKoJiorvs Kak Hayka. 3ajauu U

pasjiesibl 9KOJIOTHH. MeTobl
9KOJIOTUYECKUX WCCIeIOBaHUM.
JKoJIoThUecKoe MUPOBO33peHUE

COBPEMEHHOT0 ueioBeKa.

Cpenpl 00WTaHUSI OPraHU3MOB:
BO/IHas, Ha3eMHO-BO3/y1lIHas,
TOYBeHHasi, BHyTPHOPTraHU3MeHHasl.

JKoJIoTHuecKue (hakTopsI.
Knaccudukauys 9KOJIOTUUeCKUX
(hakTOpOB: abuoTuyeckue,
OvoTUUeCKMe UM aHTPOIIOTeHHbIe.
HelicTBUe 3KOJIOTUUECKUX (PAKTOPOB
Ha OpPraHU3MBbl.

Abuotuueckre (aKTOpBL: CBET,

TeMIreparypa, BJIQ’KHOCTb.
@otonepuosusM.  Ilpucrocobsenus
OpraHu3MOB K JIeACTBUIO

OKOJIOTHs KaK Hayka

Cpe/ibl 00MTaHUS U IKOTIOTHYECKHe
(hakTOphI

bubmoreka IIOK
https://m.edsoo.ru/863ea20e

AbuoTtrueckue dakropsl. JlabopaTopHas
pabota «Mopdonoruueckue 0CoOOeHHOCTH
pacTeHH U3 Pa3HbIX MECT 0OUTaHUSI».
JlaboparopHast paboTa «BusiHue cBeTa Ha
POCT ¥ pa3BUTHE UYePEHKOB KOJIeyca»

bubmoreka IIOK
https://m.edsoo.ru/863e9570

bubnuoreka IIOK
buoTtnueckue GakTopbl

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

bubnuoreka IIOK

https://m.edsoo.ru/863e99c6
OKO0JIOTHYeCKHe XapaKTepUCTUKU bubnuoreka IIOK

nonyssityu. [TpakTrueckast paboTa
«[ToACuéT NIOTHOCTH MOMY/ISALUI pa3HbIX
BU/IOB paCTeHUI»

https://m.edsoo.ru/863e9da4
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abuoTUUECKUX
Buonornueckve pyuTMBI.
buoTtnueckure (akTopbl. Bujsb

dhakTOpOB.

OMOTHYECKUX B3aHMMO/IelCTBUM:
KOHKYDEeHLIUSI, XUIIHAYEeCTBO,
cumbuo3 U ero dopmel. ITapa3utusm,
Kooreparus, MYTYyaJin3m,
KOMMEeHCaJ/IU3M (KBapTHUpPaHCTBO,
Hax/ieOHUYEeCTRBO). AmMeHcanuswm,

HelTpau3M. 3HaueHHe OUOTHUeCKHUX
B3aUMOJENCTBUM [ Cyll[eCTBOBaHUS

OpraHu3MOB B MIPHUPO/IHBIX
coo01riecTBax.

JKOJIOTUYeCcKre
XapaKTEePUCTHKH TIOMY/ISILIUY.

OcHOBHbIe TIOKa3aTeau TOMYJISILIUU:
YMCJIEHHOCTb, TIJIOTHOCTb,
POXX,aeMOCTb, CMEePTHOCTb, MPUPOCT,
murpanus. JIvMHaMMKa UWCIeHHOCTH
TIOMY/ISILIUM U 8 Pery/isiusl.

25

26

27

28

Pa3pgen 4 CoobimiecTBa u
JK0/I0THYeCcKre CuCTeMbI* (9
YacoB)

Coo0I11eCTBO  OPraHM3MOB  —
6uorieHo3. CTpyKTypbl OuolleHO3a:
BH/IOBas, TIPOCTPaHCTBEHHas,
Tpoduueckass  (riviieBasi).  Bugbi-
noMuHaHThHI. CBsi3U B OHOLEHO3e.

JKOJIOThYecKue CHUCTeMBI

Coo011jecTBa OpraHM3MoB — OHOLIEHO3

bubnuoreka IIOK
https://m.edsoo.ru/863ea20e

OKO0oruueckye CUCTeMbl (3KOCHCTEMBI)

bubnuoreka IIOK
https://m.edsoo.ru/863e9570

OcHOBHBIe M0Ka3aTeIu 3KOCUCTEMBI.
Jkonoruueckue nupamupl. CBolicTBa
skocucreM. CyKLieccus

bubmioreka [JOK
https://m.edsoo.ru/863e9cle

[IpypoaHBIe 3KOCHUCTEeMBI

bubmmoreka LIOK
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29

30

31

32

33

(aKOCHCTEeMBI). [MonsiTue 00
9KOCUCTEME U OuoreoreHo3e.
DyYHKLMOHATbHBIE KOMITOHEHTBI
3KOCHUCTEMBI: TIPO/IYLIEHTHI,
KOHCYMEHTHI, peIyLeHTHI.

KpyroBopor BemjectB #W  TOTOK
5Hepruu B 3KocucTteMe. Tpodurueckue
(nuiLeBble)  YPOBHU  3KOCUCTEMBI.
IIuieBble nerni U cetd. OCHOBHbIE
TOKa3aTesnu SKOCHCTeMbl: Ouomacca,

MIPOAYKLUSI. OKoJsiornyeckye
MMpaMU/bIL: MIPOAYKLIUH,
YyKiCIeHHOCTH, Onomaccel. CBoiicTBa
KOCUCTEM: YCTONYUBOCTB,
caMoperyJsLys, pasBuUTHe.
Cykueccus.

[TpupoaHbie KOCHCTEMBI.

OKOCUCTeMbI 03€p U peK. JKoCcHUcTema
XBOMHOTO WA IIUPOKOTMCTBEHHOI'O
neca.

AHTpOIIOreHHble  KOCUCTEMBI.
Arpo3KocucTeMbl.  YPOOIKOCUCTEMBI.
bruonornueckoe ¥ XO35IMCTBEHHOE
3HayeHue arpo3KoCcucTeM v
ypO03KOCHCTEM.

BuopasHoobOpa3ue Kkak (akTop
YCTOWUMBOCTH 9KOCHUCTEM.
CoxpaHeHue Or0/I0rMUecKoro
pa3Hoobpa3us Ha 3emiie.

Yuenne B. W. Bepnazckoro o

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

bubmoreka [IOK
AHTpOIOTeHHbIe 3KOCHUCTEMBI

https://m.edsoo.ru/863e9da4
buocdepa — ryiobanbpHasi 3KocrcTeMa bubmoreka IIOK
3eMu https://m.edsoo.ru/863e9ed0
3aKOHOMEpPHOCTH CYLL|eCTBOBaHHUS bubmoreka [IOK
ouocgepsr https://m.edsoo.ru/863e9fde

bubmoreka LJOK

YesoBeuecTBO B Orochepe 3emn

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

CocyiiecTBoBaHMe TPUPO/bI U
yesioBeveCcTBa

bubnuoreka IIOK
https://m.edsoo.ru/863e9cle
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ouocdepe. TI'paHMIb, COCTaB U
CTPYKTypa ouochepsl. JKuBoe
BellleCTBO u ero byHKLMM.

OcobeHHOCTH buocgepsr Kak
r/100a/1bHOM 9KOCHCTEMBI.
HuHamuyueckoe paBHOBecCHe u

obpatHast CBsi3b B Ouocdepe.
Kpyrosopotsl BelLeCTB u
OvoreoXrMHUUECKHe L[UKIIbI 37IEMEHTOB
(yrnepoja, asora). 30Ha/lBHOCTH
6uocdeprl. OCHOBHBIE OHOMBI CYILIH.
YesioBeuectBO B Ouochepe
3emsii. AHTPOTIOTeHHbIE N3MEHEHUs B
ouocdepe. I'nob6ambHbIE
9KO0JIOTUUECKHE TIPO0/IeMBI.
Cocy1iecTBoBaHue IIPUPOABI U

YyesI0BeueCTBa. CoxpaHeHue
O6ropa3Ho00Opasust KakK OCHOBA
ycroiuuBoctH  6uocdeprl. OcHoBa
paL[MOHATBHOTO yTIpaBJIEHHUSI
NPUPOJHBIMM  pecypcaMu U UX
WCTIOIh30BaHKe. HocTkeHus

OMOJIOTHY U 0XPaHa TIPUPO/IBI.

O06o06mieHne Tembl «Coo01iecTBa U
9KOJIOTUYECKHE CUCTEMBI»
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*¥YcTaHOBJ/IeHUe JOBEPUTETbHBIX OTHOLIEHUN MeXXY TejarorndeCKUM pabOTHUKOM U ero 00yJaroIuMucs
Bk/itoueHre B YPOK UTPOBBIX TIPOLIEAYP /IS TIO/Ifiep>KaHUsl MOTHBALIUM 00YJarOLUXCSI K TIOJTYYeHUIO 3HAaHHM.

[TpuMeHeHMe Ha YpPOKe UHTEPAaKTUBHBIX (OPM PaboThl C 00yUarOIIUMUCS: UHTEIIEKTYaIbHBIX UT'D, CTUMYJIUPYIOIIMX IM03HABAaTe/TbHYH0 MOTHBALIUIO

00yJaroIuXxCsl.
[TpumMeHeHMe TPYIITIOBOM pabOThI MK pabOTHI B Mapax, KOTOPhIe yyaT 00yuaroIyuxcsi KoMaHAHOUW paboTe v B3aUMO/IeHCTBUIO C APYTUMU
00yJaroIUMHuCs
TemaTHuecKoe IJIAHMPOBAHHE MPAKTHYECKHX, JIA00PaTOPHBIX M KOHTPOJILHBIX padoT 1A 10 kiacca
Ne | Bwup (dbopma) paboThI Tema Kos-Bo uacoB, otBoguMbix | CpoKuU NpoBefieHust
TLIIL. Ha JJaHHYI0 paboTy (Hepnensi, MecsL)
1. | IIpakTtuueckast pabora | «VIcIio/b30BaHUe PA3/IMUHbIX METO/IOB MPH 1 CEeHTs0pb
M3y4eHNH OHOJIOTHYECKUX 00BEKTOB»
2 JIabopatopHasi pabota | «l/3yueHHe KaTaJTUTHUECKOW aKTUBHOCTH 1 OKTSIOPb
(hepMeHTOB (Ha MpUMepe aMU/Ia3bl UM KaTasaasbl)»
3 | JlabopatopHasi paboTta | «/3yueHWe  CTpOeHHsI  KJIETOK  pacTeHHH, 1 HOSIOPb
JKUBOTHBIX, TPUOOB M OAaKTepUi 10/ MUKPOCKOIIOM
Ha rOTOBBIX MUKPOIIperiapaTtax v ux ornvcaHue
4 | JIabopaTtopHas pabora | «HabOmogeHne MuTO3a B K/JIeTKaX KOHUHKA 1 nekabpb
KOpeIIIKa TyKa Ha TOTOBBIX MUKpOIIperapaTax»
5 | JlaboparopHas paboTta | «/3yueHWe CTpOeHHsSI TIOJIOBbIX KJIETOK Ha 1 tbeBpanb
TOTOBBIX MUKpPOITperapaTax»
6 | JlabopatopHasi paboTta | «l/3yueHWe pe3y/sbTaTOB MOHOTHODUIHOTO W 1 MapT
JUTHOPUIHOTO CKpEIUBaHUsS Y [JpO30(QH/IbI Ha
TOTOBBIX MUKpPOITperapaTax»
7 JlabopatopHasi pabota | M3yueHne MOAM(UKALIMOHHOWM  HW3MEHUHBOCTH, 1 aripeJsib
TIOCTpPOeHUe BapUaIL[MOHHOTO psza u
BapUaLOHHON KPUBOW».
8 JlabopatopHasi paboTta | «AHaaWM3 MyTaluid Yy [Ap0o30GH/IbI Ha TOTOBBIX 1 arpesb
MUKpOIIperiapaTax»
Nroro 8
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TemaTHYecKoe IVIAHUPOBAHHE MPAKTHYECKHX, JIa00pPaTOPHBIX H KOHTPOJIBHBIX padoT Ay 11 Kiacca

Ne | Bwupg (dpopma) paboTsi Tema Kos-B0 yacos, Cpoku rposefieHusI
TLIT OTBO/IMMbIX Ha JJaHHYIO (Henesist, MecsI1LT)
pabory
1. | JlaboparopHas pabota | «CpaBHeHHe BHUOB 110 MOP(hOJIOTHUECKOMY 1 CeHTsI0pb
KPUTEPULO»
3 | JlabopatopHas paboTta | «OmucaHue MPUCTIOCOOeHHOCTH OpraHu3Ma U eé 1 OKTSIODb
OTHOCHUTEJIbHOTO XapakKTepa»
4 ITpakTrueckasi pabota | «l/3ydyeHre HCKOIAaeMbIX OCTAaTKOB PpacTeHHM W 1 nekabpb
JKMBOTHBIX B KOJIJIEKLIUSIX»
5 | JlaboparopHas pabota | «Mopdonoruueckrie 0coOeHHOCTH pacTeHHM W3 1 deBpasnb
Pa3HBIX MeCT OOUTaHUSI».
6 | JlaboparopHasi paboTta | «BymsiHMe CBeTa Ha POCT W pa3BUTHE UepEHKOB 1 deBpanb
KOoJjieyCca»
7 [TpakTrueckas pabota | «I1oACYET MIOTHOCTH TIOMYJSLMA Pa3HBIX BHU/OB 1 MapT
pacTeHUN»
Nroro 7
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Kpurepuu 1 HOpMBI OLIeHKH pe3y/IbTaTOB 0CBOEHUs MPOrpaMMbl
Kpumepuu u Hopmbl oyeHKU 3HaHUU U yMeHul o6yuarowjuxcsi 3a yCmHbll omeem.
OTMmeTKa "5" CTaBUTCH, €C/IU YUEHHK:
1.TToka3biBaeT TayOOKOe W TIOJHOE 3HAaHWE W TOHMMaHWEe BCEro MPOrpaMMHOTO MaTepHasa; TMOJHOe MOHMMaHWe CYIITHOCTH pacCMaTpPUBaeMbIX
TIOHSITUH, SIBJIEHUM Y 3aKOHOMEpPHOCTeH, Teopui, B3aUMOCBSI3eid.
2.YMeeT COCTaBWTb IIOJIHBIM M TpaBW/BbHBIM OTBET HA OCHOBe H3YyYEHHOIO Marepuasa; BbIeISATb IJIaBHbIE II0JIO’KEHHUS, CaMOCTOSITe/IbHO
MO/ TBEPK/AaTh OTBET KOHKPETHBIMU TIpUMepaMHd, (akTaM{; CAMOCTOSITeJIbHO M apryMeHTHPOBAHO [leJlaTh aHaiu3, 0000IIeHusi, BLIBOJBI;
yCTaHAB/IMBaTh MEXIIPeMeTHbIe CBsI3U (Ha OCHOBe paHee NMPUOOPeTEHHBIX 3HAHUI) U BHYTPUIIPEJMeTHbBIE CBSI3U, TBOPUECKU MTPUMEHSITH M0/Ty4eHHbIe
3HaHUS B HE3HAKOMOW CHUTYyallUW; TOC/Ief0BaTe/IbHO, YETKO, CBSI3HO, 0O0OCHOBAaHHO U 0e30IMO0YHO U3/arath yueOHbINM MaTepHai. Y MeeT COCTaB/IsTh
OTBET B JIOTUYECKOW TIOC/Ie/I0BAaTe/IbHOCTA C WCIO/Ib30BaHUEM TPHUHSATON TePMUHOJIOTHH; [ie/laTh COOCTBEHHbIE BBIBO/bI; (POPMY/IMPOBaTH TOUYHOE
oripejie/ieHe W WCTOJKOBAaHWE OCHOBHBIX TIOHSITWM, 3aKOHOB, Teopuil. Mo)kKeT TMpU OTBeTe He TOBTOPSTH [JOCJIOBHO TEKCT yueOHWKa; W3/ararh,
MaTepuasl JIUTepaTypHbIM SI3bIKOM; MPAaBUJILHO M 0OCTOSITE/TEHO OTBeuUaTh Ha JOTIOJTHUTE/bHbIE BOTIPOCHI YUUTEJIS; CAMOCTOSITE/TbHO U PaljiOHAIBHO
WCTIO/b30BaTh HarjsiiHble TOCOOWs, CIpaBOUHbIe MaTepuasibl, Y4eOHWK, [JOTOJHUTE/bHYI0 JIUTepaTypy, TMepBOUCTOYHUKH; TIPUMEHSITb CHCTEMY
YCIOBHBIX 0003HaueHWI TIPH BeZIeHUH 3aITiCel, COTTPOBOXK/JAIOIMX OTBET; UCII0/Ib30BaTh [|is I0Ka3aTebCTBA BHIBO/IOB M3 HAO/IIO/I€HHIA U OTIBITOB.
3. CamocCTOsTe/IbHO, YBEPEHHO U 0e301MO0YHO MPUMeHsIeT MOoTyueHHble 3HaHUS B pellleHuH MpobJieM Ha TBOPUYECKOM YPOBHE; /IOMycKaeT He Ooiiee
OJJHOTO HeJJ04éTa, KOTOPLIH JIETKO MCIIPAB/ISieT M0 TpeOOBaHUIO yuuTesis; UMeeT HeoOX0ArMble HaBBIKK pabOThI ¢ MpubopaMu, uepTe)kaMu, CXeMaMH,
rpaduKamMH, KapTaMu, COMMyTCTBYIOIIMMH OTBETY; 3aIlMCH, COTIPOBOXK/AOIIHE OTBET, COOTBETCTBYIOT TPeOOBaHUSIM.
Otmerka "4" cTaBUTCS, €C/IM YYEHHUK:
1. Tloka3bIBaeT 3HaHHS BCEr0 M3YYEHHOr0 MPOrpaMMHOI0 MaTepuasna. /JaéT moJyHbIMA U NIPaBU/IbHBIM OTBET HA OCHOBE U3YyUYEeHHbIX TEOPUM; [JOMYCKaeT
He3HAuWTe/IbHble OIIMOKA W HeJOUYETHI TIPM BOCIIPOM3BEI€EHWM M3YyYeHHOTO MaTepuasa, HeOOoJblMe HEeTOYHOCTH TpU WCIO/Ib30BaHUU HAyUYHBIX
TEPMUHOB WJIA B BBIBOZIAX, 000011[eHHsIX 13 Hab/TIoeHn .
Marepuan u3naraeT B ONpeAeTEHHON JIOTUUECKOW TOC/Iel0BaTeIbHOCTH, TIPU 3TOM [IONyCKaeT O/HY HerpyOyro ommOKy win He Oosee ABYX
HE/IOUETOB, KOTOPbIE MOJKET WCIIPABUTh CaMOCTOSATeNbHO TP TpeOOBaHWUM WM HeOOJIBIION TMOMOIIM TperiofiaBarTesisi; TMOATBEP)KIAeT OTBET
KOHKpEeTHbIMY IIPYUMepaMHy; MPaBU/IbHO OTBeYaeT Ha [JOMOIHUTe/IbHbIe BOIIPOCH! YUUTEIS.
2.YMeeT CaMOCTOSITe/TbHO BBIZIE/ISITh TJIaBHBIE TIOJIOXKEHUSI B U3yUeHHOM Marepuasie; Ha OCHOBaHWM (DaKTOB U MPUMepPOB 00001IaTh, [e/laTh BHIBOJIBI.
YcraHaB/MBaTh BHYTPHUIIPEIMETHbIE CBSI3U. MOXKET TPUMEHSTb I0/ydeHHble 3HaHUS Ha TIPAaKTHKe B BH/JOM3MEHEHHOW CHUTYyal[uW, COOJIIO/aTh
OCHOBHBI€ TpaBWJ/ia Ky/JbTYPbl YCTHOU peuu; UCI0/Ib30BaTh IIPU OTBETE Hay4YHble TEPMUHBI.
3. He obnajaeT A0oCTaTOuHBIM HaBLIKOM pabOTHI CO CIIPABOYHOM JUTepaTypoM, yueOHHWKOM, MepBOMCTOYHMKOM (TIPaBUILHO OPHUEHTUPYEeTCs, HO
paboTaeT Me/IJIeHHO).
Otmerka "3" cTaBUTCS, €C/IM YYEHHK:
1. YcBauBaeT OCHOBHOe cojfiep)kaHWe yueOHOro Marepuana, HO HUMeeT IMpoOesbl, He TPENsTCTBYIOIUe AaTbHeNIIeMy yYCBOEHHWIO TPOTPAMMHOTO
MaTepua’sa.
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2. V3naraetr marepuas HeCHCTEMAaTH3UPOBAHHO, ()parMeHTapHO, He BCeTJa I0C/e0BaTe/NbHO; TOKa3blBaeT HEAOCTaTOUYHYHOC(HOPMUPOBAHHOCTD
OT/le/IbHBIX 3HAHUUM M YMeHWH; c1abo apryMeHTUpYeT BbIBOZBI M 000011eHNs, 10MyCcKaeT OLIMOKY NpU MX (OPMY/IUPOBKE; He UCIO/b3YeT B KaueCTBe
Jl0Ka3aTe/IbCTBa BBIBO/BI 1 000011[eHYsT 13 HAaO/IF0IeHNH, OTILITOB U/IH AOMYCKAeT OIMOKY TIPU UX U3/I0XKeHUHU; TaéT HeuéTKIe Orpesie /ieHrs TIOHSITHH.
3. VcnbiThiBaeT 3aTpy[HeHUs B TIPUMEHEHMM 3HaHUM, HeoOXOAMMBIX [Jisi pellleHdsl 3a7ad pas3IMuHbIX TUIIOB, MPAKTUYeCKUX 3aflaHuil; Tpu
00BbsICHEHNM KOHKPETHBIX SIBJIEHUI Ha OCHOBE TEOPHI M 3aKOHOB; OTBeYAeT HErlo/IHO Ha BOTMPOCHI YUMTesIsl UM BOCITPOU3BOAUT CO/ZlepKaHUe TeKCTa
yueOHMKa, HO HeZIOCTaTOYHO NTOHMUMAET OT/ie/IbHble M0JI0KEeHHs], UMeloIIie Ba)KHOe 3HaueHHe B 3TOM TeKCTe, J0MycKas OjHy-ZiBe IpyOble OLIMOKY.
OtMmerka "2" cTaBUTCS, €C/IM YYEHHUK:
1. He ycBaviBaeT 1 He pacKpbiBaeT OCHOBHOE COZlep’KaHHe MaTepuasa; He 3HaeT WM He [TOHMMaeT 3HaUUTe/IbHYI0 YacTh IPOrPaMMHOI0 MaTepuasia B
Tipe/iesiax MoCTaB/IeHHBIX BOIIPOCOB; He JiejlaeT BHIBOJOB U 000011[eHUH.
2. Vimeet c1abo chopMUpOBaHHBIE U HETIOHBIE 3HAHUS, HE YMeeT MIPUMEeHSITh UX TTPY PellleHNH KOHKPeTHBIX BOTIPOCOB, 3a/au, 3aZiaHui 110 00pasiy.
3. IIpu oTBeTe Ha OZIH BOTIPOC JIOTTyCKaeT HGosiee JBYX rpyObIX OLIMOOK, KOTOpbIE HEe MOYKET UCTIPABUTh Jla)Ke TIPH MTOMOLIH YUUTeIs.

ITpumeuarue. ITpy OKOHUAHWM YCTHOTO OTBETA YYalllerocs 1eAarorom JaéTcsi KpaTKUM aHa/lu3 OTBeTa, 00bsB/SIeTCS MOTHBHUPOBAHHAs OL[eHKa,
BO3MO)KHO TIPHB/IeUeHHe APYTUX YUalliuXcs [/ aHaM3a OTBeTa.

Kpumepuu u Hopmbl OYeHKU 3HaHUll U yMeHull 06yuaowjuxcsi 3a camocmosime/ibHble NUCbMeHHble U KOHMPO/IbHble pabombil.

OTMeTKa «5» CTAaBUTCS, €C/TH YUeHHUK:
1. BemmonHsieT paboTy 6e3 ormmoOoK 1 /uin/ IomycKaeT He 60Jiee OHOTO HeZoUETa.
2. CobsroiaeT Ky/nibTypy NMMCbMEHHOM peu; rpaBuia 0opM/IeHus MMCbMeHHbBIX PaboT.
OtTMeTKa «4» CTaBUTCS, €C/TH YUEHUK:
1. BeirosiHsieT MMCbMeHHYI0 paboTy TOTHOCTBIO, HO JIOTTyCKaeT B Hell He OoJiee OZ/HOM Herpy0o# OLIMOKY ¥ OJHOTO He/louéTa U /uin/ He Oosee ABYX
HeJJ0UeTOB.
2. CobsroiaeT Ky/ibTypy NMUCbMEHHOM peud, TipaBusia 0popMIeHHs MUCbMEeHHBIX paboT, HO -Z0mycKaeT HeOobIIe ITOMapKH MTPY BeJleHWH 3arrCcei.
OtMeTKa «3» CTaBUTCS, €C/TH YUEHUK:
1. ITpaBW/ILHO BBITIOJHSIET HE MeHee TI0JIOBUHBI PabOTHI.
2. Nonyckaer He Oomee AByX rpyObIx ommMbOOK, uiv He Oosiee ofHOM TPyOOid, OfHOW Herpy0Oil OIIMOKM M OJHOTO He/jouyéTa, WK He Oosiee TPEX
HerpyObIX OIINOOK, UJTH OFHOM HerpyOol oIMOKY U TPEX HEeOUETOB, WJTH TTPU OTCYTCTBUU OIIMOOK, HO TIPU HA/IMUUU TISITU HE/IOUETOB.
3. [lonyckaeT He3HaUMTeIbHOe HeCOO/TI0IeHne OCHOBHBIX HOPM KYJIbTYPhI TMCbMEHHOM peud, TIpaBu/T 0(pOpPMJ/IeHHS MMCbMEHHBIX paboT.
OTMeTKa «2» CTAaBUTCS, €C/TH YUeHHUK:
1. ITpaBW/ILHO BBITIOHSIET MEHee M0JIOBUHBI TMCbMEHHOW paboThI.
2. [lomyckaeT 4ncio ommboK ¥ HeJOYETOB, IPEBOCXO/sIIiee HOPMY, TIPH KOTOPOI MOJKeT ObITb BbICTaB/IeHa OrjeHKa "3".
3. [lonycKaeT 3HauMTe/TbHOe HecOoO/I0/IeHre OCHOBHBIX HOPM KY/IbTYPhl TUCbMEHHOMW peuu, MpaBuiI 0OpMIIeHUsI TMCbMEHHBIX PaboT.

IMpumeuaHue.— yuuTesb MeeT MPABO IMOCTABUTh YUEHUKY OLIEHKY BBIIIe TOM, KOTOpasi MpeJyCMOTpeHa HOPMaMH, eC/Ii UM paboTa BbIITO/THEHA
B OpDUTMHA/IBHOM BapHaHTe. — OLEHKA C aHaJu30M paboT JOBOAATCS [0 CBe/IEHWS Y4YallluxCs, Kak IpPaBU/IO, HA TIOC/eJYIOIIeM YPOKE;
nipeflycMaTpuBaeTcs paboTa Ha/ OIIMOKaMy M yCTpaHeHre MPo0esioB B 3HAHUSX U YMEHHUSIX YUEHHUKOB.
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Kpumepuu u Hopmbl OyeHKU 3HaHUlU U yMeHul obyuarowuxcs 3a mecmosble pabomnbi.

TecThl, cocTOSIIIIME U3 TISITH BOITPOCOB MOXXHO UCIT0/Tb30BaTh MOC/e U3yueHUs KaKAoro Mateprana (ypoka). Tect u3 10—15 BOnpoCoB MCIO/Ib3yeTCst
[J1s ieproindeckoro KoHTpoJisi. Tect u3 20—30 BorpocoB He0OXOAMMO MCIOIb30BaTh /Il UTOTOBOT'O KOHTPOJIS.
[1pu oLleHMBaHMH MCIIO/MB3YeTCS CJIe[yrOLas 1IKasa: JJ1s TeCTa U3 [STH BOIIPOCOB
* HET OIMOOK — OL[eHKa «5»;
* 0JJHa OLIMOKA - OLIeHKA «4»;
* IBE OIIMOKN — OIleHKa «3»;
* TPH OIIIMOKHM — OIfeHKa «2».
st Tecta u3 30 BOMPOCOB:
* 25—30 npaBUJILHBIX OTBETOB — OL[€HKA «5»;
* 19—24 nipaBUJILHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBU/IbHBIX OTBETOB — OL[€HKA «3»;
* MeHbIlle 12 TIpaBUJIbHBIX OTBETOB — OLIEHKA «2».

Kpumepuu u Hopmbl OYeHKU 3HaHuUll U yMeHull 0byuaowjuxcs 3a npakmuueckue u 1abopamopHble pabomnl.
OTMeTKa «5» cTaBHUTCA, €C/IH:
1. TIpaBUIBHOW CAMOCTOSITEJILHO OIpe/iesisieT 1iefb JaHHbIX paboT; BBIMIONHSET paboTy B MOMHOM 00BEMe C COOJIOJeHHeM HeoOX0JUMOM
1oc/ieZloBaTeTbHOCTY MIPOBeZIeHUsI OIbITOB, U3MepPeHHH.
2. CamocTosITeNlbHO, PalMOHA/TBHO BBIOMpAeT W TOTOBUT AJIsi BBITIOJHEHWsI paboT HeoOxoauMoe 00Opy/OBaHHe; MPOBOAUT [aHHbIe PabOTHI B
yCNIOBUSIX, 06ecreunBaroIiuX MoiyueHre Haubosiee TOUHBIX pe3y/bTaToB.
3. I'paMOTHO, JIOTUYHO OTMCBIBAET XOZ, MPAKTHUECKHX (71ab0paTOpHBIX) PaboT, MPaBUILHO (POPMYJTUPYET BBIBO/bI; TOUHO M aKKYPAaTHO BBITIOTHSIET BCE
3arucH, TabMLIbI, PUCYHKH, YepTeXKH, rpadrKy, BBIYUCIEHHSI.
4. TposiBaisieT OPraHU3al[MOHHO-TPY/IOBbIE YMEHUS: MO/ep>KUBaeT YUCTOTYy pabouero Mecta, MOPSIOK Ha CTOJIe, SKOHOMHO PAacXO/yeT MaTepuaibl;
co0JTrojaeT TIpaBU/Ia TEXHUKK 0€30TMaCHOCTH TIPY BBITIOJTHEHUH PadoT.
OtMmeTKa «4» CTaBUTCH, €C/IM YUYCHHK:
1. BeimosiHsIeT MpakTHuecKyr (1abopaTOpHYyr0) paboTy TMOJHOCTBIO B COOTBETCTBUH C TPeOOBAaHWSIMM IPH OL|eHWBAHWU pe3y/ibTaToB Ha "5, HO
JIOTTyCKaeT B BBIUMC/IEHUSIX, U3MEPEeHUsIX JiBa — TPU HeJJ0UéTa UM OJJHY HEeTpyOyrO OIMOKY U OJJIH HeJJOYET.
2. Tpu odopmieHnu paboT JoTTyCKaeT HETOUHOCTH B OMTMCAHMU X0/Ia IeCTBUM; [ieJiaeT HeTIo/THbIe BBIBO/IbI TIPY 0000IIIeHUH.
OtMmeTKa «3» CTaBUTCH, €C/IM YUEHUK:
1 TIpaBUBbHO BBITIONHSIET pabOTy He MeHee, ueM Ha 50%, 0/HaKO 00BbEM BBIMOTHEHHON YaCTH TaKOB, UTO TIO3BOJISIET TTOJIyUHTh BEpHbIE Pe3y/IbTaThl U
cZiesiaTh BBIBOZbI TI0O OCHOBHBIM, MPUHIUITHA/ILHBIM Ba)KHBIM 3a/iauaM padoThI.
2. ITogbupaer obopy0oBaHMe, MaTepHas, HaUMHAeT paboTy C TIOMOIILIO YUUTe/Is; WU B XO/le TIPOBeJIeHHsI U3MepeHUl, BbIUMC/IeHnH, Hab/roieH i
JIOTTyCKaeT OIIMOKU, HeTOUHO (hOPMY/TUPYeT BbIBOZbI, 000011eHHs.
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3. TIpoBoguT paboTy B HepAILMOHATIBHBIX YCIOBUSX, UTO MPUBOIUT K ITOJTYUEHHIO Pe3y/IbTaTOB C OOJIBIIIMMU ITOTPEITHOCTSIMH; UM B OTUETE ZI0MyCKAeT
B 0011[eli C/TOXKHOCTH He 6osiee ABYX OMIMOOK (B 3aITUCSAX UMCeT, pe3y/IbTaTOB U3MepPeHUM, BEIUKMCIeHW, COCTaB/IeHUH TpadHKOB, TabJIUI], CXeM H T.7.),
He UMEIOIIHX /IS JaHHOM paboThl MPUHLIUITAAILHOTO 3HaUeHUs], HO TIOB/IUSIBIIMX Ha Pe3y/IbTaT BITOTHEHUS.
4. NomyckaeT rpy0Oyro OIIMOKY B XO7Zie BBITIOJIHEHHUS pabOThI: B 00BsICHEHUH, B 0(hOPMJIEHUH, B COOJIIOIeHHUH TIPaBUJT TEXHUKU 0€30T1aCHOCTH, KOTOPYIO
YUeHHK UCITPABJISIET 10 TPeOOBAHUIO YUHTEIS.
OT1MmeTKa "2" cTaBUTCS, €C/IU YUEeHHK:
1. He ompegensieT caMOCTOSITeNIbHO Lie/ib PabOTHI, He MOXKeT 0e3 MOMOIM Y4uTesisi TIOATOTOBUTH COOTBETCTBYIOIIee 00O0pYZOBAaHHUE; BBITIOTHSET
paboTy He MOHOCTBIO, M 00BEM BBITIOJTHEHHOM YacTH He TI03BOJIsIeT C/leIaTh TPaBUIbHbIE BBIBObI.
2. NomyckaeT e u 6osiee TpyObie OIIHOKY B X0/e paboT, KOTOpble He MOXKET HCITPABUTh 10 TpeOOBaHMIO Tie/larora; Wi IMPOU3BOAUT W3MepeHHs,
BBIUMCJIEHUS, HAaOJTFOZIeHHsT HEBEPHO.
Kpumepuu u HoOpMbl OyeHKU 3HaHUll u yMeHutl obyuarowjuxcs 3a HabaroeHuem 06veKmos.
OtMeTKa «5» CTaBUTCH, €C/IH YUEHHK:
1. TIpaBU/IbHO TIPOBOUT HAOJTIOZIEHNE TI0 3a/IaHUI0 YUUTETTSI.
2. BolzienisieT cyiecTBeHHbIe TIPU3HAKK y HabJIr0jaeMoro o0beKTa, mporecca.
3. I'pamMoTHO, TorMuHO 0hopMJIsieT pe3y/bTaThl CBOUX HaOJIIOIeHNH, enaeT 00001eHus, BbiBoAbl. OnleHka OTMeTKa'"4" CTaBUTCA, eC/ITH YUeHHK:
1. ITpaBW/ILHO TIPOBOAUT HAO/FO/IEHNE TIO 33/JaHUI0 YUUTEJIS.
2. [lomycKaeT HETOYHOCTH B Xojle HaO/rofieHWil: TIpY BbIIeJIeHUH CYIeCTBEHHBIX TMPU3HAKOB Yy Hab/rozaeMoro oObeKTa, Tporiecca Ha3bIBaeT
BTOpPOCTeTeHHbIe.
3. HebGpeykHO Wi HeTOUHO OOPMIISieT pe3y/bTaThl HabIFOAeH .
Otmerka "3" cTaBUTCS, €C/IM YYEHHUK:
1. JomnyckaeT ofHy-/iBe TpyObie OMIMOKY MM HETOUHOCTH B MPOBeJieHNH HaOTFO/IeHUH 110 3a/]JaHUI0 YUHTEJIS.
2. Tlpu BBIZIe/IEHUH CYITIeCTBEHHBIX ITPU3HAKOB y HA0/TF0ZIaeMOro 00beKTa, Mpoljecca Ha3bIBaeT JIUILbL HEKOTOPbIE U3 HUX.
3. lomyckaeT ofiHy-/iBe rpyOble OIIMOKU B 0(OPMJIEHUH Pe3y/IbTaTOB, HaOJTFOZIeHNH 1 BHIBO/IOB.
OTMeTKa «2» CTaBUTCH, €C/TH YUEHHK:
1.Jomyckaet Tpu-4eThipe rpyObIe OLMOKK B TIPOBEeIeHUH HA0JIIOJeHNH TI0 3a/IaHUI0 YUUTeTsl.
2. HenpaBW/IbHO BBIZIE/SIET PU3HAKK HAa0/TIOaeMoro o0beKTa, mporjecca.
3. [lomycKkaeT Tpu-4yeThipe rpybblie OMIMOKU B 0(OPM/IEHUH Pe3y/IbTaTOB HabJTIOIeHNid ¥ BEIBOJIOB.
ITpumeuaHue. OLIEHKU C aHA/TM30M YMEHHWI W HaBLIKOB MTPOBOAUTEL HaOMIO/IeHUsT JOBOJSTCS /IO CBEAEHUS yUallIUXCsl, KaK TPaBU/IO, Ha TIOC/Ie/IyIOIeM
YPOKe, I10C/Ie CAa4YU OTUéTa.
Obwas kaaccuguxkayus owuboK
[Tpu olleHKe 3HaHWM, YMEHW, HABBIKOB CJie/lyeT YUUTHIBaTh BCe OIMOKU (TpyOble U HerpyOble), He[JOUETHI B COOTBETCTBUU C BO3PAcTOM

yUaIuxcsl.
I'pybbimMu cuumaromes owubKu:
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- He3HaHWe OTpe/ie/ieHNsT OCHOBHBIX TIOHSATHM, 3aKOHOB, TIPaBUJ/I, OCHOBHBIX TIOJIO)KEHUN , TeOPUH, He3HaHWe (OpMY/, OOIIENPUHSTHIX CUMBOJIOB
o003HaueHU BeJIMUMH, eAUHHUL] UX W3MepeHHs, HauMeHOBaHWW 3TUX e[WHUI];- HeyMeHWe BBIJe/IUTh B OTBeTe TIJlaBHOe; 000OL[UTHL pe3y/bTaThl
W3yueHUs ;- HeyMeHHe TTPUMEHUTDb 3HaHUS [I7Isl pellieHus 3a/jau, 00bsCHEHUs SIB/IEHUST;

- HeyMeHHe YUTaTh U CTPOUTDb rpadvKu, MPUHLUINAIbHBIE CXeMbl;- HeyMeHHe TIOJArOTOBUTh YCTAaHOBKY WX abopaTopHOe 000py/j0BaHue, IPOBECTH
OTIBLIT,Ha0JTFO/IeHHe, CZiesiaTh He0OXO0IMMbIe PACUEThI WA UCTIO/Ib30BaTh MOTyUeHHbIe JaHHbIE 17t BLIBO/IOB;

- HeyMeHHe TI0/Ib30BaThCsl IEePBOMCTOYHUKAMH, Y4eOHMKOM, CIPaBOYHMKOM;- HapylleHWe TeXHUKH 0e30macHOCTH, HeOpe)KHOe OTHOLIeHWe K
obopyoBaHuIo, Mpubopam, MaTeprasiam.

K He2pybbiM omHOCAMCcA owubKuU:

- HEeTOYHOCTb (POPMY/IUPOBOK, OIpefie/ieHU, MOHSTUM, 3aKOHOB, TeOpHH, BbI3BaHHAsl HENOJHOTOM OXBaTa OCHOBHBLIX MPU3HAKOB OIpe/essieMoro
TIOHATUS UK 3aMeHOoN 1 — 3 U3 3TUX MPHU3HAKOB BTOPOCTENIeHHbIMU;

- OLLIMOKY TIPY CHSITUM TIOKa3aHUM C U3MepUTe/bHBIX TIPUO0POB, He CBsi3aHHbBIE C OTpe/ie/IeHHeM LIeHbI Jie/IeHUs [ITKasIbI;

- OIIMOKY, BhI3BaHHBIE HECOO/TIO/IEHNEM YC/IOBUH TIPOBE/IEHUS OIbITa, HAO/IIOIeH s, YC/I0BUM PaboThI Mprbopa, 000pyA0BaHHUS;- OIIIMOKH B YCIOBHBIX
0003HaueHUSIX Ha CXeMaX, HeTOUHOCTh rpaduka;

- HepalMOHa/bHBIA METOJ, PeIleHHsl 3a/jaud, BBIMOJHEHUS YaCTH TPAaKTUUYeCKOW paboThl, HEJAOCTaTOUHO MPOJyMaHHBIA IJIaH YCTHOTO OTBETa
(Hapyl1IeHre JIOTUKY U3/I0’KeHUsI, TTI0IMeHa OT/[e/TbHbIX OCHOBHBIX BOIIPOCOB BTOPOCTETIeHHBIMU);

- Hepal[MoHaIbHbIe METO/bl pab0ThI CO CIIPABOYHOM JIMTEPATYPOH;- HEYyMeHHe pPelllaTh 3a/lauM, BLITTOTHATE 3a/]JaHUs B 00II[eM BUIE.

Hedouémam u sensomcsi:

- HepalMOHa/IbHbIe TIPUEMBI BBIUMC/IEHWN W TIpeoOpa30BaHWM, BBHITIOJIHEHUSI OIBITOB, HAO/IOEHUM, MPAKTHUECKUX 3a/laHHi;- apubMeThuecKue
OIIMOKU B BBIUMC/IEHUSIX;

- HeOpeXKHOe BBIMOTHEHHE 3aIiCeH, UepTexel, cxeM, rpadyKoB, Tabul; opdorpaduueckye v MyHKTyal[MOHHbIE OLTHOKH.
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