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MHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo yuebHOMY mipenmety "buosnorus” (nanee - OU0JIOTHS) HA YPOBHE CPEIHETO
obmiero oOpazoBanus pa3padorana Ha ocHOBe DenepaibHOTO 3akoHA OT 29.12.2012 Ne 273-D3
«O06 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mpero aBaHus
yuebHoro npeamera «bruonorus» u OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCITUTAHWSL.

VYueOnslil npeamet «bronorus» yriyonéunoro yposHs nzydenus (10—11 kinaccel) siBisercs
OJTHUM W3 KOMIIOHEHTOB TpeaMeTHON obnactu «EcTecTBeHHO-Hay4HbIe mpeaMeTsh». CoriacHo
nojoxenusm OI'OC COO mnpoduibHbie ydeOHBIE TPEAMETHI, M3ydaeMble Ha YriayOJI&éHHOM
YpOBHE, SBISIOTCS crnocoboM muddepeHnmanuyn oOydyeHUs HAa YpPOBHE CPETHEro O0OIIero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEUUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIMM, CPEIHUM
001muM, cperHuM mpodhecCHOHaIBLHBIM U BBICIITUM 0Opa3oBaHueM. B To e Bpemsi Kaxblii U3
TUX Y4YEOHBIX MPEIMETOB JIOJDKEH ObITh OPHUEHTHPOBAaH Ha MPUOPUTETHOE pEIIeHHE
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajjay, CBA3aHHBIX ¢ MpodopueHTanuei
oOyyaronuxcs M CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM 0O0JacTH HAy4dHOrO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHOM, YKOJIOTHEH, TICUXO0JIOTHUEH, CTIOPTOM HJITH BOCHHBIM JIEJIOM.

[Iporpamma o yueOHomy mpenmety "buonorus" gaér nmpencraBieHue O IeJM U 3a7adax
n3ydeHus yueOHoro npeamera «buosnorus» Ha yriyOn€HHOM ypOBHE, ONpeeNsieT 00s13aTesIbHOe
(MHBapMaHTHOE) MPEAMETHOE COJepKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasjesaM M TeMmaw,
pacnpezenieHre o KiaccaM, peKOMEHIyeT MOCJIeJOBaTeIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMmme mo OMOOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYeHHWEM OWOJIOTMHM Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus,
Onarojaps 4yemy pocMaTpuBaeTCsl HAPaBICHHOCTh HA MOCEAYIOIIee pa3BUTHE OUOJIOTHUECKUX
3HaHWUH, OPUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
9KOJIOTMYECKOTO MBIIIJICHHsI, MPEACTaBIEHUIl O 370pOBOM 00pa3e >KWM3HMU, HAa BOCHHUTAHUE
OEepeKHOTO OTHOIICHHS K OKPYXKAIOIIEeH MPUPOAHOU cpene. B mporpamme 1mo OHOJIOTHH TaKke
MOKa3aHbl BO3MOKHOCTH ydeOHOro mnpeamera «buosorus» B peanuzarmu TpedoBanuii GI'OC
COO x m1aHupyeMbIM JTUYHOCTHBIM, METAMIPEIMETHBIM U MIPEIMETHBIM pPe3yJabTaTaM 00y4eHUs U
B (hOpMHUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOUM AESITEIbHOCTH OOyYaIOUIMXCS MO
OCBOCHHUIO COJEpKaHMsSI OHOJOTHYECKOro 00pa3oBaHUSI HA YPOBHE CpelHero oOuiero
oOpazoBaHwUsI.

VYueOusplii npeamer «buosnorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs 3aBEpIIACT
Ouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJieHUE 3HAHUI
oOyuaronuxcs o >KUBOM MPHUPO I, OCHOBAX MOJIEKYJIAPHOU U KJIETOYHON OMOJIOTHH, SMOPHOJIOTUU
U OWOJIOTUM pPa3BHUTUA, TE€HETHKH, CEJIEKIIMH, OMOTEXHOJOTHH, 3BOJIONUOHHOTO YUYEHUS H
9KOJIOTHH.

N3yuenue yuebHOro mpeamera «buonorus» Ha yriayOIeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY 00YYaIOIIUXCsI K MOCIEIYIOIIEMY OJTy4YEeHUI0 OMOJIOTMYECKOTO 00pa3oBaHus B By3ax
U OpraHM3alusAX CperHero MpogdeccuoHaIbHOro o6Opa3oBaHus. OCHOBY €ro coJep:KaHus
COCTaBIIsIET cHUCTEeMa OHOJIOTUYECKUX 3HAHUM, MONYYEHHBIX MPHU H3YUYEHUU OO0YyYarOIIMMHCS
COOTBETCTBYIOLIMX CHCTEMAaTHYECKUX pa3lesoB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOIEro
obpazoBanus, B 10—11 kaccax 3Tu 3HaHHS TMOTY4arOT pa3BUTHE. Tak, pacIIMpPEHbl U YITyOJIEeHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, KHUBOTHBIX, Ipubax, OaKTepHsiX, OpraHU3Me YelOBeKa,
oO0IIMX 3aKOHOMEPHOCTSIX JKWU3HM, JOTOJHUTENBHO BKIIOUEHBI OWOJIOTUYECKUE CBEIACHHUS
MIPUKJIATHOTO M TIOUCKOBOTO XapakTepa, KOTOPhIE MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS
MOCJIeYIOIEro BeiOOpa mpodeccun. Bo3MokHa Takke WHTErparus OMOJOTHYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMH O00YYaIOITUMUCS IPU U3YYeHUH PU3UKHU, XUMUH,
reorpadguu U MaTEMaTHKH.



Crpykrypa mnporpammbl 1o y4yeObHomy mnpenmery "buosorus" otpaxkaeT CHCTEMHO-
YPOBHEBBII M HBOJIONHOHHBIA MOAXOAbl K H3ydeHHIO Ouosioruu. COrjacHO MM, H3y4aroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOro MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOro pazHo0Opa3us
mwiaHeTtsl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJIEKYJISPHOM M KJIETOYHOW OMOJIOIMH,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU U CENIEKIMH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydJarommxcs Mo OOTaHHWKE, 300J0TMH, AHATOMUH,
¢usnosorun venoseka. B 11 kimacce M3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU H
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosnorus» mnpus3BaH OOECHEUUTh OCBOCHHE OOYyYaroIIMMMCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, WJEH, NPUHIMIIOB W TPaBWJI, JEKAIMIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO! KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJISIUH, OMOLEHO03a, 3KOCHCTEMBI, O BBIJAIOIIUXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJIOTMU, NMPUKIAJAHBIX aCHEKTax
OMoJOrMYecKux 3HaHUM. J[ns pa3BUTHS M HOJAEpKaHUS MHTepeca 00ydaroluxcsi K OHOJIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepHalia B COJIEpPKaHUU MPOTrpamMMbl IO
OMOJIOTUH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WM WHOU
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb uzyuenus yue6Horo npenmera «buonorus» Ha yriyOia€HHOM YpOBHE — OBJaJCHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAILHOM OpraHU3allMU >KHUBBIX CHCTEM
Pa3HOTro paHra v NpuoOpeTeHre YMEHUN UCII0JIb30BaTh AT 3HaHUS B ((OPMUPOBAHUU UHTEpeca K
omnpenenéHHo obmactu MpodhecCHOHATBPHON NIeATEILHOCTH, CBSI3aHHOW C OHWOJIOTHEW, WM K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TTPOJIOJDKEHUST OMOJIOTHYECKOTO 00pa30BaHus.

Jloctxenue 1enu u3ydeHus ydebHoro npeamera «buosnorus» Ha yriiyoaéHHOM ypOBHE
obecrnieunBaeTcs PelIeHNEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE 00YJaIOIUMUCS CUCTEMBI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTUYECKUX
TEOPUSIX, KOHIICTHMAX, TUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX U IpaBUIIaX, COCTaBIISIOMIMX
COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa; O CTPOCHHH, MHOTOOOpasuu U
OCOOCHHOCTSIX OMOJIOTMYECKHX cucTeM (KJIeTKa, OpraHu3M, MOMYJNALUs, BUJ, OHUOTEOIIeHO3,
6uocdepa); 0 BBIIAIOMINXCS OTKPHITHIX U COBPEMEHHBIX HCCIIEI0BAHUAX B OUOJIOTUH;

O3HAaKOMJICHHE  OO0ydJaroImuxcsi €  METOJaMU  TO3HAHUA  KUBOW  IPUPOJIBIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOrMYECKUX HAyK (MOJIEKYJISIPHOM M KJIETOYHOM OHOJIOTrHUH,
SMOPHUOJIOTUN U OUOJIOTUM PA3BUTHUS, TEHETHUKU U CEJIEKIINH, OMOTEXHOJIOTHH U CUHTETHUYECKOI
OMOJIOTHH, TAJCOHTOJOTMH,  OSKOJOTMH); METOJaMH  CaMOCTOSITEIbHOTO  IMPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHNI B jabopaTtopuu U B mpupojae (HAOMIOJAeHHE, H3MEpPEHUE,
AKCIEPUMEHT, MOJICTIUPOBAHHE);

OBJIaJIcHUE OOYYaIOIIUMUCS YMEHHUSIMHU: CAMOCTOSATEIbHO HAaXOJAWUTh, AHAIM3UPOBATH H
MCI0JIb30BaTh OMOJIOTUYECKYIO HH(POPMALIKIO; TTOIH30BATHCS OMOJIOTHYECKONH TEPMUHOJIOTUEH 1
CUMBOJIMKOM; YCTaHABIIMBATD CBS3b MEXK/IY Pa3BUTHEM OHMOJIOTHUHU U COLUAIBHO-KOHOMUYECKUMU
Y 9KOJIOTHYECKUMHU IIPOoOJIeMaMH YeJIOBEUECTBA; OLIEHUBATH MOCIIECTBUS CBOEH eI TENILHOCTH 110
OTHOLIEHUIO K OKpYKalolled MNpUPOJHONW cpele, COOCTBEHHOMY 3J0POBBIO U 3/I0POBBIO
OKpYXaloIUX JIFoel; OOOCHOBBIBaTh W COOJIIOAATH MeEpbl MPO(PUIAKTUKH HH(EKIUOHHBIX
3a00JIeBaHMi, MpaBUJa TMOBEJCHUS B NpUpoAe U obecreueHHs OE30MacHOCTH COOCTBEHHON
KU3HEJEATEIIBHOCTH B YpPE3BBIYAMHBIX CHUTYALMSIX MPUPOIAHOIO M TEXHOIEHHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 00JIACTH OMOJIOTHH;

pa3BuTHe Y 0Oy4aromuXcsi WHTEIUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAaKOMCTBA C BBLIAIOUIMMHCSA OTKPHITUSAMHU U COBPEMEHHBIMH HCCIEIOBAaHUAMU B OHOJIOTHH,
pelaemMbpIMU €10 Mpo0JieMaMH, METOJI0JIOTHEeH OMOJIOTHYECKOTO HCCIEI0BaHMs, MPOBEICHUS
OKCIIEPUMEHTAIbHBIX HCCIIEOBAHUM, pelieHus OWOJIOTMUECKUX 3a/ad, MOJAEIMPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;



BOCIIMTAaHUE y OOY4YaIOMIMXCSI [IEHHOCTHOTO OTHOIIEHUS K JKUBOW MPUPOJE B IIEJIOM U K
OTHEeNbHBIM €€ OO0bEeKTaM | SBJICHUAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOILIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; WHTETPALMU E€CTECTBEHHO-HAYYHBIX
3HAHUI;

npuobpereHue 00yJaromrUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPHPOJIOTNIOJIE30BAHIN
(cobmofeHne TpaBWII TOBENEHHS B MPHUPOJE, OXPaHbl BHIOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHHUU COOCTBEHHOI'O 3J0POBbSl U 3J0POBbSl OKPYXKArOIIMX JtoJed (COOII0eHHsT Mep
npodurakTuky 3a00JI€BaHMi, 0OecrieueHre 6€30MaCHOCTH KU3HEACATEIbHOCTH B YPE3BbIUAHBIX
CUTYalUsIX MPUPOJIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJB30BaHHUS OMOIOTUYECKUX
3HaHUU U YMEHHU B IIOBCEJHEBHOM JKNU3HU;

CO3JaHME YCJIOBUH JUIsI OCO3HAaHHOIO BbIOOpa OOYyYAOIIMMHCS HWHAWBUAYAJIbHON
00pa30BaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHIEayolEeMy MpopecCHOHATLHOMY
CaMOOTIPE/ICICHNIO, B COOTBETCTBUU C WHIMBUAYAJIBbHBIMA HHTEPECAMHU W MOTPEOHOCTIMHU
peruoHa.

OOmree 4yuCiIO YacoB, OTBEIEHHBIX Ha M3ydeHHE OHMOJOTMU Ha YIIyOJIEHHOM YpOBHE
cpenHero obmiero oOpasoBanusi, cocrapiuseT 204 yaca: B 10 kinacce — 102 yaca (3 yaca B Hezieno),
B 11 xmacce — 102 gaca (3 4aca B HezIemI0).

OT10op opraHu3aMOHHBIX POPM, METOJIOB U CPENICTB OOYUCHHST OMOJIOTHHU OCYIIIECTBIISCTCS
C y4€ToM CrHenu(HuKH ero COJAepKaHWs W HANPABICHHOCTH HA MPOJOJDKEHHE OMOJIOTHYECKOTO
00pa3zoBaHus B OpraHU3ANMIX CPEAHETO MTPO(PECCHOHATBEHOTO U BBICIIEr0 00pa30BaHMUs.

OO6s13aTeNIbHBIM YCIOBUEM MpU OOy4yeHUU OHOJIOrMHM Ha YriyOJIEHHOM YpPOBHE SIBISIETCS
MPOBEJCHUE JTA0OPATOPHBIX U TMPaKTHYECKuX paboT. Takke ydacTue oOydaromuxcs B
BBITIOJTHEHUH TIPOCKTHBIX U y4eOHO-HCCIIEIOBATEBCKUX pA0OT, TEMAaTHKA KOTOPBIX OTIPEACISIeTCS
YUUTENEM Ha OCHOBE UMEIOIUXCS MAaTEPHAIIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX ITPUPOIHBIX
YCIOBHI.



COJAEPKAHUE OBYYEHUA

10 KJIACC

CopnepxaHue  MPOrpaMMbl,  BBIJIEICHHOE KYPCUBOM, HE  BXOAUT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemMeHHass OMOJIOTHS — KOMIUIEKCHas Hayka. KpaTkast mcTopusi pa3BUTHS OHOJIOTHH.
buonornveckne Haykum W HM3ydaeMmble UMHU TpobOiembl. DyHIaMEHTaIbHBIC, MPHKIATHBIC WU
[TIOMCKOBBIE HAyYHbIE UCCIIEIOBaHMSI B OMOJIOTUN.

3nayenne OWOJIOTUM B ()OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cszannbie ¢ 6noorueil. 3HaueHrue GUOJIOTUH B MPAKTUUECKON AEATEIbHOCTU
YeJI0BEKa: METUIMHE, CEIbCKOM X035ICTBE, IPOMBIIIJIEHHOCTH, OXPAHE MPUPOJIbI.

JdeMoHcTpanuu

Hoptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseit,
I'. Mennens, B. W. Bepnaackuii, WM. II. IlaBnoB, W. WN. MeunukoB, H. W. Basunos, H.
B. Tumodeer-Pecorckuii, k. Yorcon, ®. Kpuxk, J[. K. benses.

Tabauiel 1 cxembl: «CBA3b OMOJIOTUU C IPYTUMU HayKamu», «CrucreMa OHOIOTHYECKUX
HAyK».

Tema 2. /KuBble cucTeMbl U X U3yYeHHUE

JKuBbie cucTembl Kak peaMeT uzydeHnusi ouosorunu. CBONCTBA KUBBIX CUCTEM: €IUHCTBO
XMMHUYECKOTO COCTaBa, ITUCKPETHOCTb U 1IEJOCTHOCTb, CIOKHOCTb U YIOPSAOYEHHOCTD
CTPYKTYpBl,  OTKPBITOCTb,  CaMOOpraHU3alusi, CaMOBOCIPOU3BEICHHE, Pa3ApaKUMOCTh,
M3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3aldi JKUBBIX CHUCTEM: MOJICKYJIAPHBIA, KJICTOYHBIM, TKAaHEBBIH,
OpraHW3MEHHBIMH, MOTMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUIA ),
ouocdepnsiit. [Iporeccsl, mpoucxosmye B KHUBbIX cucTeMax. OCHOBHbIE MPU3HAKH KHUBOTO.
Kuznp kak ¢opma cymecTBoBaHusI MaTepuu. Hayku, m3ydaroniue UBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLNH.

N3yuenune xuBbIX cucteM. MeToapl OWojiornyeckold Hayku. HaOmronmeHue, nsmepeHue,
JKCIIEpUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsTme o 3aBUCMMON M HE3aBUCHMOU
nepemeHHol. I[lnanupoBanme skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonarue BoIOOpKHU U €€ JocTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbX. O1eHKa
JOCTOBEPHOCTH IMOJYYEHHBIX Pe3yabTaToB. [IpHuMHBI MCKAaXKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[ToHATHE CTaTHCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabnuiel 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «bHOJOrMYecKre CHCTEMBIY,
«CBoOliCTBa KUBOU MaTepum», «YPOBHU OpraHU3aLUU KUBOM PUPObDY, «CTpOEHUE KUBOTHOM
KJIETKN», « TKaHU )KUBOTHBIX», «CHUCTEMBbI OPTaHOB YEJI0BEYECKOTO OpraHu3Ma», «buoreoneHos»,
«buochepar, «MeToabl U3ydEHUS )KUBOU MTPUPOIBD.

O6opynoBanue: 1abopatopHoe  oOOpyIOBaHUE  JUIsi  NPOBEJIEHUS  HaOIIOACHMIA,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «Vcnosb30BaHNEe pa3aMYHBIX METOJNOB IPU M3YYEHHUH JKHUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun

Krnetka — cTpykTypHO-(GyHKIIMOHATBHAS €IMHUIIA KUBOTO. MICTOPHS OTKPBITHUS KIETKHU.
Pabotel P.[I'yka, A.JleBenryka. Knerounas teopus (T.IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUS COBPEMEHHOM KJIETOUHOM TEOpUU.

MeTonpl MOJIEKYISAPHOM W KJIETOYHON OHOJIOTHU: MHKPOCKOMHS, XpomaTorpadus,
anektpodope3, METoJ  MEYEHBIX aToMoB, auddepeHnnaibHoe IeHTpudyrupoBaHue,
KYJIbTUBUPOBAHUE KJIETOK. M3yyenue QuKkcuposanHvix K1emox. OneKkTpoHHas
MUKpOCcKoTHsl. Kongoxkanvras muxpockonus. Bumanvroe (npusicusnennoe) uzyierue Kiemox.




JdeMoHcTpanuu

Hoptpertst: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuuel 1 cxembl: «CBETOBOW MHUKPOCKOID», «DJIEKTPOHHBIM MHUKpOCKOm», «McTopus
Pa3BUTUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl PAaCTUTEIbHBIX, KHUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IpakTuueckas padora «/3ydeHne MeToJ0B KIETOYHOH Owonormu (xpomarorpadus,
anekrpodopes, muddepennuanpHoe eHTpudyrupoanue, [TLP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMHKPOIEMEHTHI. Bosa u €€ posib
KaK pacTBOpUTENs, peareHra, y4yacTHE€ B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYIISALUU.
MuHepasnbHbI€ BellecTBa KJIETKH, UX OnoJsiorndyeckasi posb. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuyeckue BemiecTBa KieTku. buonoruueckue nonumepsl. benkn. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil mosekynbl. [lepBuunast cTpykTypa Oenka, HenTHHas
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHuYHasi CTPYKTyphl. JleHatypauus. CBoiicTBa OEIKOB.
Knaccugukanus 6enkos. buonornueckue GpyHkuuu 6enkoB. [Ipuonoi.

VYrneBoasl. MoHOcaxapuipl, AUCAaXapuabl, OJUrocaxapuisl W mojucaxapuisl. OOmuin
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buosnoruueckue GyHKIMN
YTJIEBO/IOB.

Jlununael.  T'mapodunbHO-rHApOoQOoOHBIEe  cBoicTBa.  Kiaccupukanus — nunuos.
Tpurmuuepuasl, pochonunuabl, BOCKU, crepouibl. buonorndeckue ¢pyHkiuu aunuaos. OOuue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucinotel. JJHK u PHK. Ctpoenune HyknenmHoBbIX KUCIOT. HykneoTusl.
[Mpunnun komrmiementapuoctu. [IpaBmio Yapradda. Crpykrypa JJHK — nBoiiHas crnmpalis.
Mecronaxoxaenue u ononorndeckue Gyaknun JJHK. Bunst PHK. ®yaknun PHK B knetke.

Crpoenue mosiekyisl AT®. Makpospruyeckue cBsizu B Mosiekysie AT®. buonorudeckue
¢byakuun  AT®. BoccraHOBIEHHBIE TEPEHOCUMKH, WX GYHKIMA B  KIETKe. /pyeue
HYyKaeo3uompugochamol (HT®). CexkBeHUpOBaHUE JHK. Memoowt 2EHOMUKU,
MPAHCKPURIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouoiiorusi: OMOXUMUYECKUE U OMOPU3NYECKUE HCCIEIOBAHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYphl OuoMoliekyn. Moodenuposanue cmpykmypvl U @DyHKYui
OuoOMoNeKy u ux KoMniekcos. KomnvromepHulil OU3atii u opeanuyecKuti CuHme3 OUOMONIEKYI U Ux
HEenpupoOoHbvLX AHAN0208.

JdemoHcTpauuu

Hoptpertst: JI. Ionunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep,
C. Ilpy3unep.

Jluarpammel: «Pacnpenenenye XUMHYECKUX DJIEMEHTOB B HEXHUBOH  IPUPOLIEH,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmauiel u cxemsbl: «Ilepuoanyeckas TabiauIa XUMHUYECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYNBI BOJbI», «BemiectBa B cocTaBe Opranu3moBy», «CTpoeHUE MOJIEKYIbl Oenkay,
«CTpyKTyphl 0€IKOBOW MOJEKYNb», «CTpoeHHe MOJEKYN YriieBoAoB», «CTpOeHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCIOTH, «CTpoeHre MOJIEKYIbl ATD».

OO6opynoBaHue: XMMHUYECKas Mocyia 1 000py10BaHKE.

JlaGopaTopuas padora «O0HapyxeHue OeNKOB ¢ TOMOILIbI0 KaUeCTBEHHBIX PEAKIIUII».

JlabopaTopHas padora «/ccnenoBanue HyKIIEMHOBBIX KUCIIOT, BBIIEIECHHBIX U3 KIIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKINH KICTKH

Tunbl KIETOK: dyKapHOTHYECKas M MmpokapuoTuyeckas. CTpyKTYpHO-(YHKIHOHAIbHBIE
00pa3oBaHUS KIETKH.




CrpoeHre TpOKApHOTUYECKOW KiIeTkh. KierodHas cTeHKa OakTepwii W apXeu.
Oco0eHHOCTH CTPOCHUS TeTepOTPO(PHON U aBTOTPO(DHON MPOKAPUOTUYECKUX KIIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoennie 1 QyHKIIMOHUPOBAHHE SYKAPHOTUUECKOH KiieTku. [1nasmarnyeckas memOpaHa
(mnmasmanemma). CTpykTypa IUIa3MaTHYeCKOW MeMmOpaHbl. TpaHCHIOPT BEMIECTB  4epe3
IUIa3MaTHYECKYI0 MeMOpaHy: maccuBHBIN (nuddysus, oOneru€nHas mudys3us), aKTHBHBINT
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomynponunaemocts MemOpanbl. Pabora
HATPUI-KAJIMEBOTO HAacOCa. DHIOLMUTO3: MUHOMUTO3, (haronuTo3. Dx30ounTo3. Kilerounas creHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTEHKH PACTEHHIA, TPHOOB.

Huronnaszma. Ilutozonb. [lutockener. JlBmxkeHue nuroriazMbl. OpraHoMbl KIIETKH.
OpHOMEMOpaHHBIC OpPraHOW Bl KICTKH: dHAoIUIazMaTrdeckas ceth (DI1C), ammapar [Nombmkwy,
JU30COMBI, MX CTpoeHHe U (pyHKUIuU. B3anMocBsA3b OJHOMEMOpPAHHBIX OPraHOUJOB KIIETKH.
CrpoeHue TpaHyIspHOTO peTHKylIyMa. Mexanusm wuanpasenenuss 6eakoé 6 OIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. Imankuii  (arpaHynsipHBIN)
sHOIUIa3MaTHUeCKui peTukyiayM. CekperopHas (yHkius annapata [onabmku. Moouguxayus
benxos ¢ annapame I onvoorcu. Copmuposxa 6enkos 6 annapame I onvodcu. TpaHCTIOPT BELIECTB
B KJIeTKe. Bakyonu pacturenbHbix KieTok. Kiterounsiii cox. Typrop.

[TonmyaBTOHOMHBIE OpraHoWAbl KJIETKU: MHUTOXOHJPUHU, TMJIACTUJIBL. [Ipoucxodcoenue
mumoxonopuui u naacmuo. Cumbuoeenez (K.C. Mepexcrxoscxui, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MUTOXOHJpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXKHBIE IJIACTH]IBI
(OTOCHMHTE3UPYIOUIUX DYKApHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX

pacTeHui.

HememOpannbie opranouabl kietku CtpoeHne u GyHKIIMA HEMEMOpPaHHBIX OPTaHOUIOB
KJIETKH. Pubocomsl. Ilpomescymounvie  gpunamenmeoi. MukpodunameHTbl. AKmuHo8bie
Muxkpogunramenmol.  MpllIeUHble  KIETKU. AKMUHOBble ~ KOMNOHEHmMbl  HeMbIUEYHbIX

knemok. Mukpotpy6ouku. Knetounsrii nentp. CTpoeHue W JBWKEHHUE KI'YTUKOB M PECHUYEK.
MuxkpotpyOouku 1uTorniazmel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapHoIUIa3Ma, SIPBIIIKU, UX CTPOE€HUE U (YHKIIHH.
Snepusiii 6enkoBbIil MaTpukc. [IpocTpaHcTBEHHOE paclookKEHHE XPOMOCOM B UHTEp(a3zHOM
anpe. dyxpomamun u 2emepoxpomamun. belku XpoMaTuHa — THUCTOHBI. /[uHaAMuKa SA0epHOL
0bonouKku 8 mumose. Aoeprwviii mpancnopm.

Knerounsie BrmroueHus. CpaBHUTENbHas  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpauuu

Hoptpersl: K.C. Mepexkosckuit, JI. Maprynuc.

Tabnauiel u cxembl: «CTpOeHHE SYKAPUOTHUECKOW KiIeTKn», «CTpoeHHe >KUBOTHOU
KIeTKn», «CTpoeHHe pacTUTEIbHON KJIeTKN», «CTpoeHue MUTOXOHAPUMN», «Sapoy», «CtpoeHue
MIPOKAPUOTHUECKON KICTKI.

OO6opyioBaHME: CBETOBOM MHMKPOCKOI, MHUKpOIpenapaTbl pPacTUTENIbHBIX, >KUBOTHBIX
KJIIETOK, MUKPOTIpEnapaTbl 0aKTepUaIbHBIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHuUs KIIETOK pa3IMYHbIX OPraHU3MOB.

IpakTuueckas padora «/3ydeHne CBOMCTB KIETOUHOW MEMOPAHBI».

JlabopaTopHnas padora «/ccienoBanue miasmonusa U ACIUIa3MOJIM3a B PACTUTEIBHBIX
KIIETKaX.

IIpakTnyeckas padora «/3ydyeHne ABM)KEHUS LUTOILIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. OOMeH BelecTB M NMPEeBPALECHNE JHEPTHH B KJIETKe

AccuMmWISIIMA U JUCCUMWISAIUS — JIB€ CTOPOHBI MeTabosim3Ma. Tumbsl oOMeHa BElecTB:
aBTOTPOGHBIN U reTepoTpoHBIN. YyacTue KHUCI0poa B OOMEHHBIX MPOLECCax. JHEPreTUYecKoe
oOecnieuenue kietku: npespamienne AT® B oOMeHHbIX npolieccax. PepMEeHTaTUBHBIN XapaKTep
peaknuii KIeToyHoro Meradosnnzma. @epMeHThI, UX CTPOEHUE, CBOMCTBA M MEXaHU3M JEHCTBUSL.
KodepmenTsl. Otanuusi GepMEHTOB OT HEOPTaHMUYECKHX KaTalln3aTopoB. benKku-akTUBATOPbI U




OCTKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUH OT pPa3InYHBIX
(hakTopoB.

[lepBuuHbIll CHUHTE3 OpraHUYECKUX BeEIIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIU U
oxcucennbvlll  pomocunmes y  6axmepuil. Ceemocobuparowue nueMeHmvl U  NUSMEHMbl
peakyuonHozo yeumpa. Ponb xmopormnactoB B mporecce poTocuHTe3a. CBETOBasS MU TEMHOBAS
dazel. @omoovixanue, Cs, Cs. u CAM-munvt pomocunmesa. TIpoayKTUBHOCTH (HOTOCHHTE3A.
Brusitnue pa3nmmyaHbIx (pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocunTe3.  Pa3zHooOpaswe  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPU(PHIMPYIOIINAE
OakTepuu, kene300aKTepun, cepoOaKkTepun, BOJOPOIHBIE OaKTeprH. 3HAYCHHE XEMOCHHTE3A.

AnaspoOHble opranu3mbl. Buner Oposxenus. [1pomxyKkTel OpoKeHHsS M WX WCHOJIh30BAHUE
9eIIOBEKOM. AHAdpPOOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHI OMOTEXHOJOTHH ¥ BO30YAWUTEIH
0ose3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYeckoro obmeHa. [loAroTOBUTENBHBIN ATarl.
I'mukonu3 — 6ecKUCIOPOHOE PACLIEIUIEHNE TIIIOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE JAbIXaHWEe. PoJib MUTOXOHIpUI B TIpoIieccax
OMOJIOTUYECKOTO OKHCIICHUSL. Huxnueckue peaKIui. OxkucnurensHoe
dbochopumupoBanue. Iuepeus membpannozo epaouenma npomonos. Cunmesz ATD: paboma
npomonnout  AT®-cunmasel. [IpenmymectBa a’dpoOHOro TmyTH oOOMEHa BEIIECTB TEpen
aHa’poOHBIM. DPHEKTUBHOCTH SHEPTETUUECKOTO 0OMEHa.

JdeMoHcTpanuu

[Moprpetsr: [Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHrensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxembl: «POTOCHHTE3», «DHEpreTudeckuii oomen», «buocuHTe3 Oemkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOII, 000pYAOBaHUE 7Sl TPUTOTOBICHUS OCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlabopaTopHasi padora «l/3yueHue KaTanmuTUUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMuIa3bl WIK KaTajaasbl)y.

JlabopaTopHasi pa6ora «/3yueHue (epMEHTATUBHOTO pAacCUICIUIEHUs TMEepOoKCUAA
BOJIOPOJa B PACTUTEIIbHBIX U JKUBOTHBIX KJIETKAX).

JladopaTopHasi padora «CpaBHeHHE POIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

Jla6opaTopHasi padora «CpaBHEHHE TPOLECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. HaciiencrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peaknun matpuuHoro cuntesa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLMUSAX MAaTPUYHOTO
cuHTe3a. Peanuzanus HacnencTBeHHOW wuHopMmanuu. ['eHeTMuecKui KoJl, €ro CBOMWCTBA.
Tpanckpunuus — matpuunblii cunTe3 PHK. [IpuHIunel TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAIUIEIBHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ stansl. Yyactue TpancnopTHsix PHK B GuocunTese Oenka. YcioBus
6uocuntesa 6enka. Kogupoanue aMuHOKUCIOT. Poibs pubocom B OnocunTese Oernka.

Cospemenmnvie npeocmasgienuss 0 cmpoenuu ceHog. Opranusanus TeHoMa y IPoKapuoT U
9yKapuoT. Perymsimust akTUBHOCTM TeHOB y Tmpokapuor. [mmore3a omepona (. XKakoo,
K. Mano). Monekynsapusie mexaunusmvl 3Kcnpeccuu 2emog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius 0OMeHHBIX MpolieccoB B KieTke. KiieTounslil romeocTas.

Bupychl — HekiieTouHble (pOpMBI KU3HH U 00MUTraTHble napasuTbl. CTpoeHHe MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHUPYCOB, Oakrtepuodaro. Kusnennvii yuxn JHK-cooepoicawux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

Bupycuble 3aboneBaHusi 4enoBeKa, JKUBOTHBIX, pactreHuit. CIINA, COVID-19,
COIMANIbHBIC U MEUIIMHCKUE TTPOOIIEMBI.




Buoungpopmamuxa: unmezpayus u ananuz oonvuux maccusos («bigdata») cmpykmypHuix
buonocuneckux oannvix. Hanomexnonoeuu 6 buonozcuu u meouyune. Ilpoepammupyemoie pynxyuu
benxos. Cnocobvl 0ocmasKu 1ekapcms.

JdeMoHcTpanuu

Ioprpersr: H. K. Koasuos, . . IBaHOBCKUIA.

Tabmuier  w  cxeMmbl: «buocunTe3  Oenkay, «l'eHeTHUeckuid Koy, «BuUpyChI»,
«bakrepuoparmy.

IIpakTnuyeckas padora «Co3aHue MOJEIIN BUPYCa.

Tema 8. /Ku3HeHHBbIN UK KJIETKU

Knerounsrii 1wk, ero mepwoabl u perymsuus. Matepdaza m mmro3. OcobeHHOCTH
MpoIieccoB, mpoTekaronux B uHTepdasze. [loaroroska kinetku k aeneHuro. [IpecuHreTnueckuii
(MOCTMUTOTUYECKHIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (TPEMUTOTUYECKUIN) MEepUO/Ibl
uHTEpPasbl.

Marpuunsiii  cunte3  JHK —  permmumkanusa. [lpuHnmnser  permmkanmu — JIHK:
KOMIIJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIAPaUIEIbHOCTh. MexaHu3m
permukanuu JIHK. Xpomocomsl. Ctpoenune xpomocoM. TenoMepsl 1 TeroMepasa. XpoMOCOMHBIHI
HabOp KJIETKM — KapuOTHIL. J(MIJIOMJIHBIA M TarlouAHbIM Habopsl XpoMmocoM. ["'omonornyHbie
XpoMocoMmbl. [10710BBIE XPOMOCOMBI.

Jlenenue kietku — Muto3. CTaauu MUTO3a U MPOUCXOJAIIME B HUX IMPOLECChl. THUIIBI
muto3a. Kapruoknnes u uutokuses. buongorudyeckoe 3HaueHre MUTO3a.

Perymsimust MUTOTHYECKOrO IMKiIa KiIeTKd. [IporpammupyeMas KieTouyHash rudenp —
aronTo3s.

Knetounoe siipo, xpoMocoMbl, GyHKIIMOHATbHAsl TeHOMUKA. Mexanuzmbl nponughepayuu,
oughgepenyuposxu, cmapernus u eubenu kiemox. «l{ugpposas knemka» — ououngopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdemoHcTpauuu

Tabmuubl 1 cxembl: «KU3HEHHBIM MUK KICTKH», «MuT0o3», «CTpOCHHE XPOMOCOMY,
«Pemmukarus JITHK».

OO06opyoBaHue: CBETOBOM MHUKPOCKOTI, MUKpoMpenapaTel: «MHUTO3 B KJIETKaX KOpeIIKa
JIyKay.

JlabopaTopHas pa6ora «/3ydeHre XpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTax».

JlabopaTopHasi pa6ora «HabmoneHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka (Ha
rOTOBBIX MUKpPOIIpernapaTax)».

Tema 9. Ctpoenue n GyHKUUM OPraHU3MOB

buonoruueckoe  paszHooOpazue  opraHu3MoB. OJHOKIETOYHBIE, KOJOHHUAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEEATEIHbHOCTH OTHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE I'PUOBI, OJJHOKIETOYHBIE BOJIOPOCIH, Apyrue npoTucThl. KoloHnanbHbIe
OpraHU3MBbI.

B3anMocBs3b yacTeil MHOTOKIJIETOYHOTO OpraHu3mMa. TkaHu, OpraHbl U CHCTEMbl OPTraHOB.
OpranusMm kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: 0OpazoBaTelbHAs, MOKPOBHAs,
IIPOBOJIAIIAsA, OCHOBHAs, MexaHHueckass. OCOOEHHOCTU CTPOEHUs, (YHKIMH U pacrosioXKeHUs
TKaHE! B OpraHax pacTEHUM.

TkaHM SKMBOTHBIX W 4YeloOBeKa. THUIBI JKMBOTHBIX TKaHEH: AHUTEIHANIbHAS,
COEJIMHUTENbHAs, MbllIleuHas, HepBHass. OCOOEHHOCTH CTpOeHMs, (YHKIHH U pacroyioKeHUs
TKaHEe! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIe ¥ reHepaTUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMBI OPTaHOB
KUBOTHBIX U 4yenoBeka. DyHKIMU OpraHoB ¥ CUCTEM OpPraHOB.

Onopa Ttena opranusmoB. Kapkac pacrenuil. CkeneTsl OJHOKIETOUYHBIX U
MHOTOKJIETOYHBIX ®KUBOTHBIX. HapykHbIil 1 BHyTpeHHUH ckeneT. CTpoeHHe U TUIbI COSTUHEHUS
KOCTEM.




JIBuKeHHEe OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OpraHu3MoB: amEOOUIHOE,
KT'YTUKOBOE, pECHUYHOE. J[[BI)KeHHE MHOTOKJIETOYHBIX PACTeHHWM: TpPOMU3Mbl U HACTHUU.
JIBuKeHHE MHOTOKJIICTOYHBIX JKUBOTHBIX M YEJIOBEKa: MbIlieuHas cucrema. Pediekc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Mutranune opranu3moB. [lornoiienne BOJIbI, YTIEKUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusmu. l[lutanue >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBApECHHE.
[lutanne MO3BOHOYHBIX XKMBOTHBIX. OTAENBI MUIEBAPUTEIHLHOTO TpakTta. [lumieBapuTenbHbIC
xeinesbl. [IuimeBapuTenbHas cucteMa 4esloBeKa.

Jpixanue opranu3moB. [lprxanue pacrenui. [Ipixanue uBoTHBIX. Jnddysus ra3zos uepes
MOBEpPXHOCTh KiIeTKU. KoxHoe npixanue. [lpixarenbHas moBepxHOCTh. JKabepHoe u JI€rodyHoe
npIXxaHue. JIpIxaHue TO03BOHOYHBIX YKUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOXKHEHUE
CTpPOCHHs JETKWX TO3BOHOYHBIX J>KUBOTHBIX. JlpIXaTenbHas cucTeMa 4YeloBeka. MexaHusm
BEHTHJISIIIUM JIETKUX Y TITUIl U MJIEKOTIUTAIOMNX. Perymsius apixanus. J{pixaTenbHble 00bEMBI.

Tpancnopr BemecTB y OpPraHu3sMOB. TpaHCHIOPTHBIE CHCTEMBI pacTeHHMid. TpaHcmopt
BEILIECTB Y )KUBOTHBIX. KpoBeHoCHas cuctema u e€ opransl. KpoBeHOCHas cCTeMa MO3BOHOYHBIX
KUBOTHBIX M denoBeka. Cepjile, KPOBEHOCHBIE COCYAbI U KpoBb. Kpyrum KpoBOOOpaiieHwus.
DBOJIIOIIMOHHBIE YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX KHUBOTHBIX.
PaboTa cepana u e€ perymsmmsi.

Beinenenne y opranuzmoB. Belnenenue y pacreHuid. BelneneHue y KHBOTHBIX.
CoxkparurenbHbie Bakyou. Opranbl BeieneHUs. OUIbTpaIns, CEKPEIs 1 00paTHOE BCAChIBAHUE
KaK MEXaHU3Mbl pPabOThl OpraHoB BbIIeIeHUS. CBs3b TMOJOCTH Tella C KPOBEHOCHOW U
BBIJICIUTEILHOW CcHUCTeMaMH. BpijieneHne y TMO3BOHOYHBIX J>KMBOTHBIX M ueloBeka. [loukw.
Crpoenue u pyHKUHOHUpOBaHKE HeppoHa. OOpazoBaHNEe MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MoOB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepwili u
LIHUCTHI TPOCTEUIINUX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. Cpeacrtsa macCUBHOM U
XUMHUYECKOU 3a1UThl. DUTOHIIUEL.

3amnTa y MHOTOKJIETOUYHBIX dKUBOTHBIX. [[OKpOBBI M X TPOU3BOAHBIE. 3alllUTa OpraHu3Ma
oT OosiesHel. MMmyHHas cuctema uesnoBeka. KIETOUHBIH M TyMOpaJdbHBIM HWMMYHUTET.
BpoxnéHupnii u  npuoOpeTEHHBIM  crienupUYeCKuii UMMYHHUTET. Teopusi KIOHAJIBHO-
cenektuBHOro nmmynurera (I1. Dpaux, @. M. bepuer, C. Tonerara). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

Pazgpaxxumocte M perymsinquss 'y OpraHu3moB. Pa3apakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U peryisinusi y pacteHuid. PocToBbie BemiecTBa M ux
3Ha4YEHHUE.

HepBHnas cucrema u pedriextopHas peryisuus y >KUBOTHBIX. HepBHas cucrema u eé
OT/EJbl. DBOJIIOUUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHCTEMbl y KUBOTHBIX. OTAeIbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduekc u pedumexkropHas ayra. besycnoBHubie u
YCIOBHBIE PEQIICKCHI.

['ymMopanbHast perynsiuus U SHIOKPUHHAs CHCTEMa XUBOTHBIX M 4YesoBeka. JKeresbl
SHJIOKPUHHOM CHUCTEMBI M HX TOpPMOHBI. JlelicTBUE TOpMOHOB. B3anMOCBs3p HEPBHOM U
SHIOKPUHHOU cucteM. ['unoranamo-runodusapHas cucrema.

JdeMoHcTpanuu

Ioprper: U. I1. I1aBnos.

Tabnuiel 1 cxembl: «OTHOKIETOYHBIE BOJAOPOCTH», «MHOTOKIETOYHBIE BOJOPOCIN,
«bakrepun», «lIpocrelimue», «OpraHbl LBETKOBBIX pacTeHui», «CHUCTeMBbl OpraHoB
MO3BOHOYHBIX KMBOTHBIX», «BHYTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHHi,
«KopueBbie cucreMbl», «CtpoeHue credns», «CTpoeHHe IHCTOBOM MIacTHHKH», «TKaHU
XKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHash cuUCTEMay,
«/pixarenpHas cucrema», «HepBHas cuctema», «Koxa», «MplmedyHas cucreMmay,
«BplienuTenpHas cucremMay, «JHIOKpUHHAsA cucrema», «CTpoeHue MbIib», «MMyHUATETY,
«KumeunonosnoctHsie», «Cxema nuTaHus pacteHui», «KpoBeHOCHbIE CUCTEMBI MO3BOHOYHBIX
AKUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHUE H0KIEBOTO




yepBs», «HepBHas cucrema ppiO», «HepBHast cucrema nsrymku», «HepBHas cucrema
npecMmbikaomuxcs», «HepBHass cuctema nruny, «HepBHass cuctema MIEKONUTAIOIIKXY,
«HepBHas cucrema uenoBekay, «Pedekcy.

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpPOTIpEnapaThl OJHOKIETOUYHBIX OPraHU3MOB,
MUKpOIpEnapaTbl TKaHEH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKUBbIE
AK3EMIUIAPBl KOMHATHBIX PACTEHUH, TepOapruu pacTeHUi pa3HbIX OTIIENIOB, BIAYKHBIE MPETapaThl
KUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
000pyI0BaHUE ISl IEMOHCTPAIIH TOYBEHHOTO U BO3YIIIHOTO MUTAHUS PACTEHUH, pacIeIUICHUS
Kpaxmasia 1 0enKoB moJ aeiictBueM (pepMeHTOB, 000PyAOBaHUE ISl IEMOHCTPAIMH OIBITOB TIO
U3MEPEHUIO0 KU3HEHHOM EMKOCTU JETKUX, MEXaHW3Ma JIbIXaTeJIbHbIX [BUKEHUM, MOJenu
rOJIOBHOT'O MO3Ta Pa3jNMyYHbIX )KMBOTHBIX.

JladbopaTopHas pa6ora «/3ydyeHne TKaHEN PACTEHUIN.

JlabopaTopHas padora «/3ydeHne TKaHEN KUBOTHBIX).

JladbopaTopHas pa6ora «/3ydeHne OpraHoB IBETKOBOTO PACTEHUS».

Tema 10. Pa3mHokeHHMe 1 pa3BUTHE OPTraHU3MOB

DopMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe (BKIIF0Yasi BEreTaTUBHOE) U 1OJIOBOE. Bupl
0€ecI10JI0ro pa3MHOXKEHUS: IOUYKOBAaHUE, CIIOPYISALUS, (hparMeHTaus, KIO HUPOBAHUE.

[TonoBoe pasmuoxkenue. [lonoBeie kieTku, winM rameTsl. Meiio3. Craauu Meiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndyecknii ¢MbICI MeH03a M TOJIOBOTO
rporecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzaponpimieBoe  pazButue. [‘ameroreHes y KMBOTHbIX. [lonoBbIE  JKene3bl.
OOpazoBaHue W pa3BUTHE MOJIOBHIX KiIeToK. CnepmaroreHe3 u ooreHe3. CTpoeHUE IMOJIOBBIX
KJIETOK.

OmnogoTBOpeHrHEe U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIIOIOTBOPEHHUS:
HapyxHoe, BHyTpeHHee. [lapreHorenes.

NHnuBuayanpbHOE pa3BUTHE OPTAHU3MOB (OHTOTEHE3). IMOPHUOJIOTHS — HayKa O pa3BUTUHU
opranu3MoB. Mopghozenesz — oOna uz enasnvix npodem amopuonoeuu. Konyenyus mopgoeernos u
mooenu mopgoeenesa. Cragun SMOpHOTeHe3a JKUBOTHBIX (Ha mpumMepe Jsarymiku). J{pobienue.
Tunsl npoGnenus. [Jemepmunuposannoe u HedepmuHuposanHoe opobnenue. bracmyna, munvi
onacmyn. OcoOEHHOCTH NPOOJECHUS MIICKOTHUTAIONINX. 3apOABIIIEBbIE JTUCTKUA (TacTPYIISIus).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIeBBIX JIMCTKOB. B3anMHOe BiHMsSHHE YacTei
Pa3BUBAIOIIETOCS 3apoibliia (AMOpHUOHANIbHAS UHIYKIINA). 3aKJIa/IKa [J1aHa CTPOEHUS )KUBOTHOTO
KaK pe3ysibTaT UepapXuyecKuX B3aUMOJICHCTBUI reHOB. BrnusiHue Ha sMOpHOHANbHOE Pa3BUTHE
pa3IuyYHbIX (DAKTOPOB OKPYKAIOIIEH CPEibl.

Poct u pasButue xuBoTHbIX. [locTamMOpuonanbHbiii nepuoxa. I[Ipsmoe u HempsiMoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECMO3BOHOYHBIX M IMO3BOHOYHBIX >KUBOTHBIX.
buonorudeckoe 3HaueHHE MPSMOTO W HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunel pocta XUBOTHBIX. DakTOpbl peEryasilMU pPoOCTa KUBOTHBIX U 4enoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y JKUBOTHBIX M ueioBeka. llepuoabl OHTOreHe3a deloOBeEKa.
Crapenue u cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenne u pasurue pacrenuil. ['ametodut u cnopodut. Meio3 B KM3HEHHOM
nukie pacreHuil. OOpa3zoBaHue crop B Iporecce Meio3a. ['ametoreHes y pacTeHHUi.
OmnonoTBOpEHNE M pa3BUTUE PACTUTEIBHBIX OPraHu3MoB. JIBOMHOE OIUIOAOTBOPEHHUE Y
I[BETKOBBIX pacTeHHi. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYISIUN OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoncTpanuu

Hoptpersl: C. I'. HaBamun, X. [lIneman.

TaOnuuel u cxembl: «BereratuBHOe pa3MHOKeHHE», « TUIBI OECTIONOT0 pa3MHOKEHHS,
«Pa3MHOXXEHHE XJTaMUJOMOHaAb», «Pa3MHOXKEHUE HBIIIEHb», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM U CIIEPMAaTO30UAA»,
«OCcHOBHBIE cTauu OHTOreHe3ay, «IIpsimoe u HEnpsAMoe pa3BuTHE», «Pa3BUTHE MaliCKOTO XKyKay,
«Pa3Butne capanum», «Pa3zButue mATYIIKW», «/IBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX




pactenuit», «CTpoeHHE CEMSH OJHOJOJBHBIX M JIBYAOJbHBIX pacTeHUuil», «KU3HEHHBIH LIUKI
MOPCKOM KaIryCcTbl», «KU3HEHHBIN UK MXay, < KU3HEHHBI UK MATOPOTHUKAY, <« KU3HEHHBII
LIUKJI COCHBIY.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl SMIIEKIETOK U CIIEPMAaTO30HUI0B,
Mozenb «L{UKIT pa3BUTHUS JIATYLIKI.

JlabopaTopHas pabora «/3ydeHne CTpoeHUs IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

IIpakTHyeckasi padora «BbIsSBIEHHE NPU3HAKOB CXOJCTBA 3apOJBIIIEN ITO3BOHOYHBIX
YKUBOTHBIX).

JlaGopaTopHasi padora «CTpoeHHE OPraHOB PA3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

Ucropus craHOBieHHMS M pa3BUTUS TEHETUKM Kak Hayku. Pabortel [I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTreuecTBEHHBIX YYEHBIX B pa3BUTUM TeHeTUKH. Paboter H.
K. KomnbnioBa, H. Y. BaBunosa, A. H. benozepckoro, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHbBIE T€HETHUYECKUE MOHATUS U CUMBOJIbL. ['OMOJIOrMUHBIE XPOMOCOMBI, aJlJIEIbHbIE
IeHbl, AJIbTEPHATUBHbIC INPU3HAKH, JOMHHAHTHBI M PpELECCHUBHBIA IpPHU3HAK, TOMO3MUIOTa,
reTepo3uroTa, 4ucras JIMHUS, TUOpUAbI, TeHOTUMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTrMUECKUN, TUTOJIOTHUECKH, MOJIEKYJISIPHO-T€HETUUECKHH.

JdeMoHcTpanuu

Hoptpetst: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Komsrio, H. U. BaBuios, A.
H. benozepckwii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckmuii.

Tabauie! u cxembl: «MeTo 1l TeHETUKIY, «CXEeMbI CKpPELTUBAHUS.

Jla6opaTopHasi padota «/Ipozoduna kak 00bEKT FreHEeTHYECKUX UCCIEI0BAHUID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemmuBanue. [lepBbrii 3akoH MeHaens — 3akoH eAMHOOOpa3us
TUOPUIIOB TEpBOTO TOKoJieHus. [IpaBwino momuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
paciernyeHus npusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YUCTOTHI FaMeT.

AHamuzupyromee — ckpemuBaHue.  [IpoMexyTOuHbBI ~ XapakTep  HacCJEeIOBAHMS.
Pacuiennenne npu3HakoB NpU HEMIOJTHOM JTOMUHUPOBAHUH.

JluruOpugHoe ckpemuBaHue. TpeTuil 3akoH MeHnmens — 3aKOH HE3aBHUCUMOTO
HacJe0BaHUs MpU3HaKoB. L{uTonornyeckre OCHOBBI JUTHOPUTHOTO CKPELIMBAHUS.

CuermieHHoe HaciiemoBanue npu3HakoB. Pabotel T. Moprana. CrerieHHOE Hacae0BaHNE
I€HOB, HAPYILIEHHE CLETUICHUS] MEX 1y TeHaMH. XPOMOCOMHAsI TEOPUS HACIIEICTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBI MEXaHU3M OIpENETeHUs Moia. AyTOCOMBbI U IOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHbIM NOJI. ['eHeTmyeckas CTPYKTypa MOJOBBIX
xpoMocoM. HacrienoBanue Npu3HaKkoB, CLETIEHHBIX C ITOJIOM.

l'enotun kak wnenoctHas cucreMa. [lmeldoTponuss — MHOXKECTBEHHOE JECHCTBUE TIEHa.
MHoxecTBeHHbIN ajuienu3M. B3auMopeicTBuE HeajuleNbHBIX T€HOB. KoOMIIEMEHTapHOCTb.
Onucras. [lommmepusi.

'eneTnyeckuil KOHTpPOJIb PpPA3BUTHS PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TaKXKe
(U3MO0JIOTHUECKUX TPOIIECCOB, MOBEACHNS M KOTHUTUBHBIX QYHKIMH. ['eHeTHYecKne MeXaHn3Mbl
CUMOHMOTreHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3UH — MApa3suT» U «XO35IMH — MUKPOOHOMY.
I'eHeTHuecKue acreKTbl KOHTPOJS U U3MEHEHHUs HaclleACTBEHHOW MH(OpMAIUK B MOKOJIEHUSIX
KJIETOK ¥ OPTaHU3MOB.

JdeMoHcTpanuu

IToprperst: I'. Mennens, T. Mopras.

TaOnuue! u cxembl: «IlepBbiit 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH MeHnaemns»,
«AHanuzupymollee ckpenuBanuey, «HenonHoe noMuHupoBanuey, «CLeNIeHHOE HACIEI0BaHNE
MIPU3HAKOB y Ipo30duib», «'eHeTnka monay, «Kapuotumn yenoekay, «Kapuotum Apo30Quiib,
«Kapuotun ntutib», «MHOKECTBEHHBIN aienn3m», «B3aumoaeiicTBrue reHoBy.




Ob6opynoBanue: MOJIENb Ui JEMOHCTPAIMH 3aKOHOB €IMHO00pa3usi THOPUIIOB MEPBOTO
MOKOJICHUSI U PACLICIJICHUS NPU3HAKOB, MOJIENb JUIsl JEMOHCTPAIIMM 3aKOHA HE3aBHUCHUMOTO
HacJe0BaHUs MPU3HAKOB, MOJIEIb JUIsl IEMOHCTPALIMK CLEIIJIEHHOTO HACIEI0OBAHUS MPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpoTipenapar: «/[pozodunay.

IpakTuueckas padora «/3yueHne pe3ynbTaTOB MOHOTHOPUIHOTO CKPEUIUBAHUSA Y
TPO30(HITBI».

IpakTnueckass paodora «/3yueHue pe3ynbTaToB JIUTHMOPUIHOTO CKPELIUBAHUS Y
TPO30(QHITB».

Tema 13. 3akoHOMEePHOCTH U3MEHYNBOCTH

B3anmopelicTBre reHOTHIIAa U cpeabl mpu (GopmupoBaHun (eHorumna. M3MeHIHBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE TPHU3HAKU. BUIBI  M3MEHUYHMBOCTH:
HEHACJIEJICTBEHHAs U HACJIEICTBEHHA.

MoaudukanmoHHas ©3MEHYUBOCTh. Poiib cpenbl B GOpMUPOBAHUU MOJAUPUKAIIMOHHOMN
n3MeHunBocTH. Hopma peaknuu mnpusHaka. BapuanmoHHBIM psig ¥ BapuanMoHHas KpuUBas
(B. Noranncen). CoiicTBa MOAN(UKAIIMOHHON N3MEHUNBOCTH.

l'enoTunuueckass M3MeHYUBOCTh. (CBOWCTBA TEHOTUIIMYECKOW HM3MEHYUBOCTH. Bubl
TEHOTHUITUYECKON M3MEHYHNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KomOunatnBHaAs W3MEHYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOMN
M3MEHYUBOCTH. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIAHUU T€HETUYECKOTO Pa3HOOOpa3us
B IIpe/ieiaX OJIHOTO BUA.

MyrtanroHHass W3MEHUYMBOCTh. BUWIBI MyTamwii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIC.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYyTallud. SAepHbIE W [HUTOIIA3MATHYECKHE MYTaIlUH.
Comarnueckue M MoJOBble MyTauuu. [IpHymHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl W UX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAILMOHHOTO IpoLecca. 3aKOH IOMOJIOTHYECKHUX
psanoB B HacienacTBeHHOW w3MeHuuBocTH (H.W. BaBunor). BHesnepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3nUSEHOMUKA, PONb INUSEHEMUYECKUX (DaKmopos 6 HACLe008aHuu U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdemoHcTpauuu

IHoptpertsl: I'. ne ®pus, B. Morauncen, H. 1. BaBuios.

Tabmuiel 1 cxembl: «Buasl u3meHunBocTw», «MoandukanuoHHas HW3MEHUHUBOCTDHY,
«KoMOuHaTHBHAs ©I3MEHYUBOCTEY, «Meito3y, «OrmnoaoTBopenuey, «I'enernueckue 3ab60aeBaHus
YyesoBeKay, «Bunpl myranuii».

O6opynoBaHue: )KUBbIE U TepOApHBIE AK3EMIUISPl KOMHATHBIX PACTEHHH, PHUCYHKH
(dboTorpacdun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTopHnasi  pa6ora «VccienqoBaHne — 3aKOHOMEPHOCTEH  MOAM(PUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHne BapuallMOHHOTO psiJia U BApUALIMOHHOW KPUBOW».

IpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTUKA YeJiOBeKa

Kapuotun uenoBeka. MexayHaponHas MporpaMma HCCIE€I0BaHUS I'€HOMa YeJIOBEKa.
MeTo1ibl U3yueHUsI TEHETUKU YEJIOBEeKa: MeHealOTMYeCKUi, ONM3HEIOBbIM, TUTOreHETUYECKUH,
MOMYJIALMOHHO-CTATUCTUYECKUN, MOJIEKYIsipHO-TeHeThnYeckuili. COBpEMEHHOE OIpeaesieHue
TE€HOTHIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM uucie ¢ noMouibio [11[P-
aHanuza. HacnenctBennsie 3a0051eBaHus yenoBeka. | eHHbIE U XpOMOCOMHBIE OOJIE3HU YeIOBeKa.
bone3nn ¢ HacneaCTBEHHOM NpeApaclosoKEHHOCThIO. 3HAYEHUE MEAMIIMHCKONW Te€HETUKHU B
MPEeIOTBPAIIEHUN U JICUEHWH TeHETHUECKHUX 3a00NieBaHU dYeloBeka. MeauKo-TeHEeTHYEeCKOoe
KOHCynbTHpOoBaHue. CTBOJIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO IPy3a». DTHUECKUE aCIEKThI
WCCIIeIOBAaHUH B 00JIACTH PEJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue GakTOphl MOBBINIEHHONW YYBCTBUTEIBHOCTH YEIOBEKAa K (DU3MUECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpYyXKarlled cpeabl. ['eHeTnueckas MpeapacrnoioKeHHOCTh
YeJIOBEKa K MaTOJOTUsM.

JdeMoHcTpanuu




Tabmuuer u cxemsl: «Kapuotun uenoBekay, «MeToabl U3yUeHHUs] TEHETUKHU YeJIOBEKay,
«["enernueckue 3a00JIeBaHUS YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHNE U aHATIU3 POJOCIOBHON».

Tema 15. Cesrexknusi opranu3mMoB

JlomecTukanusi W CeJIeKIUs. 3apoKJIEHUE CEJICKIMU U JoMecTUKanuu. Yuenue H.
. BaBwioBa o lleHTpax NpOUCXOXKIEHHS M MHOTO0Opasus KyJIbTYpHBIX pacTeHuid. Poib
CEJIEKIIMM B CO3JaHUM COPTOB pacTeHUW U Mopoj KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTHYECKHUX PSAJOB B HacieACTBEHHOW m3MeHuuBocty H. M. BaBuiioBa, ero 3Hauenue st
CEJIEKIIMOHHOM paboTHI.

Merto bl cenekIMoHHOM paboThl. VIcKkyccTBEHHBIN 0TOOP: MacCOBBIM U MHIWBUTYyaIbHBIH.
Oranbl KOMOWHAITMOHHOHN CceJieKnuu. VIcTbITaHue MpOW3BOAUTENCH MO MOTOMCTBY. OTOOpP MO
TEHOTUITY C TOMOIIBIO0 OLIEHKU ()EHOTUIIA TOTOMCTBA U OTOOP IO F€HOTHUITY C MOMOIIBIO aHAIHN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 KakK METOJ CEJICKIIMOHHOW paboThl. PanuanunoHHbBII U
XUMUYECKUA MyTareHe3 Kak MCTOYHUK MYyTaluid y KYJIbTYpHBIX (OpPM OpPraHU3MOB.
Hcnonp3oBanme reHOMHOTO pelaKTUPOBaHUs U MeTOA0B pekoMOnHanTHbIX JIHK mis momyyenus
HCXOJIHOTO MaTepuaa JJjisl CEJIeKIUN.

[lonyuenune mnonumuonnoB. BuyrpuBumoBas rulOpuauszanus. bIM3KOpoICTBEHHOE
CKpelIuBaHue, Wiu WHOpuAUHT. HepoIcTBEHHOE CKpelnIuBaHue, Wi ayTOpuauHT. [ eTepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B ceneknuu. OtganéHHas TUOpUIM3aAUSL.
[Ipeononenne Oecruionus MEXBHUAOBBIX THOPUIOB. JIOCTIKEHUS CEJEKIIMU pacTeHUH U
KUBOTHBIX. «3€1EHas pegontoYUsL».

CoxpaHeHHe W M3y4eHHE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHH M MX JTUKHX
poauyel A co31aHusl HOBBIX COPTOB U THOPUJIOB CENIbCKOXO3SHCTBEHHBIX KYIbTYp. M3)yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUS] CYWEeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM Yucie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHULL, Nepedosblx uoel u
NnepCcneKmuBHbIX MexHOI02Ul.

JdemoHcTpauuu

IMoptpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, I1. II. JIykbsinenko, b.
JI. Acraypos, H. bopsoyr, /1. K. benses.

Tabauiel u cxeMbl: «L{eHTpbI MPOUCXOKACHUS U MHOTOOOPA3Hs KyJIbTYPHBIX PACTCHHI,
«3aKOH TOMOJIOTUYECKHX PsIJIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «MeETOIbl CENeKUUn»,
«Otnanénnas rudbpuanzanusy, «MyrareHesy.

JlabopaTopHas padora «/3yueHne cOpTOB KYJbTYPHBIX PACTEHUN U MOPOJ AOMAIIHUX
YKUBOTHBIX».

JladopaTopHas pa6ora «/3yueHre METOJIOB CEIEKIUU PACTEHUI.

IpakTuyeckas padora «lIpuBuBKa pacTreHun».

IKckypeusi «OCHOBHBIE METO/BI U JIOCTH)KEHUS CENIEKIIUU PAacTeHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035IICTBO, B 1a00PaTOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

Tema 16. BuoTexHOI0TUsI U CHHTeTHYeCKasi 0M0JI0THsA

OOBeKThI, UCHONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE W TKaHEBHIE KYJIbTYPHI,
MUKpPOOPTraHU3MBbI, WX XapaKTepUCTUKa. TpaaulinoHHas OHOTEXHOJIOTHs: XjebomedyeHue,
MOJIy4YeHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BHHOJETHE. Mukpoouonorudeckuii cuate3. OObeKThI
MHUKpPOOHMOIOTHUECKUX TeXHOJIorul. [Ipon3BoacTBO Oenka, aMMHOKHUCIOT ¥ BUTAMHUHOB.

Co3naHve TEXHOJOTMH M HMHCTPYMEHTOB  LIEJICHANIPAaBIEHHOTO M3MEHEHHUS W
KOHCTPYMPOBAHMSI TEHOMOB C LEJIbIO MOJIYYE€HHS] OPraHU3MOB U MX KOMIIOHEHTOB, COJEPKaIIUX
HE BCTpEUarolrecs B mpupojie OMOCUHTETUIECKHE MYTH.

Knerounas unxenepus. Metoapl KyabTypbl KJIETOK M TKaHEW PACTEHUU U >KMBOTHBIX.
Kpuobanku. ComaTudeckas THOpuAM3aAIMs U COMaTHYEeCKHil sMmOpuorenes. Mcmomb3oBaHue
TallOuI0B B CEIEKLUUM pPacTeHUl. [lonyuenue MoHOKNOHANbHbIX anmumen. FHcnonv3zoeanue




MOHOKIOHANbHBIX U NOAUKIOHANbHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OILIOJOTBOPEHHE.
PexoHCTpyKIMA SHLEKIETOK W KIOHUPOBAaHUE >KUBOTHBIX. MeTOJ TpAaHCIUIAHTALMU SAEP
KJIETOK. Texnonocuu 0300po6aeHus, KyibmMUsUpo8anus U MUKPOKIOHAILHO20 DPA3SMHONCEHUS
CeNbCKOXO3AUCHEEHHBIX KYTbMYP.

XpOMOCOMHAsI U I'eHHasl MHKeHepus. MICKyCCTBEHHBIN CUHTE3 reHa U KOHCTPYMPOBAHUE
pexomOuaanTHBIX JIHK. Co30anue mpanceennvix opeanuzmos. JIOCTHKEHHUS W TEPCTICKTHBBI
XpOMOCOMHOM W TE€HHOM HWHXEHEpUU. OKOJIOTUYECKUE U ITHUECKHE NpoOJIeMbl TI'E€HHOU
UHXEHEPUU.

Menmunackue Ouorexnosnoruu. Iloctrenomuas mudposas meauuna. [1LP-auarnoctuka.
MeTaboI0MHBIN aHaTN3, TCHOIEHTPHUYECKUI aHAIN3 TPOTEOMa YEIOBEKA TSl OLICHKH COCTOSIHUS
ero 3710poBbs. Mcosb30BaHNEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonnxenepus
Ui pa3pabOTKH (PyH/IaMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH, CO3JaHUS KOMITJIEKCHBIX
TKaHEeW COYETaHHEM TEXHOJIOTUH TPEXMEPHOro OMONPUHTHHra U ckapQoJIIUHTa IS pelieHus
3a/1a4 NEPCOHAIN3UPOBAHHON METULIMHBI.

CoznlaHue BEKTOPHBIX BAaKIMH C II€JIbI0 00ecredeHns KOMOMHUPOBAHHOM 3allUTHl OT
Bo3Oynuteneit OPBU, ycranoBieHue MojekyaspHbIX MeXaHU3MOB (pyHkimonupoBanust PHK-
COJIep’KalliuX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONAcHbIE 3a00JI€BaHUS YEIOBEKa U AKUBOTHBIX.

JdeMoHcTpanuu

Tabmuibel ~ u cxembl: «VMcnosib30BaHHE  MUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
pou3BoJicTBe», «KilerouHast umxeHepus», «I'eHHas HHKEHepUs».

JlabopaTopHasi padora «/3ydyeHre 00beKTOB OMOTEXHOJIOTHI.

IMpakTnuyeckas padora «[losyueHrue MOJIOUYHOKHUCIIBIX TPOTYKTOBY.

Ikckypeusi «bHOTEXHOIOTHS — BayKHEHIIasi IPOU3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».




INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA TPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA30OBAHUS
JIMYHOCTHBIE PE3YJIBTATHBI

@I'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yabTaTaM OCBOCHHUS OOyJarOIIUMUCS
[IPOrpaMM CpeIHEro oOLIero 00pa3oBaHus: JUUHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX Pe3ylbTaTOB OCBOCHHS MPOTPAMMEI TIO OMOJIOTUU BBIJICIICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCHUHCKOW  TpakJaHCKOU
UACHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIIbHOCTH u
CaMOOTIPENICIICHUIO, HaluYue  MOMUBAYUU K 00y4eHHIO OMOJIOTHH, YereHanpasieHHoe
pazeumue BHYTPEHHUX yOSKICHUN JIMYHOCTH HAa OCHOBE KITIOYEBHIX IIEHHOCTEH M HCTOPHUYECKUX
TPAaIUIMA Pa3BUTHS OWOJIOTHYECKOTO 3HAHHS, 20MOBHOCMb U CNOCOOHOCHb OOYUATOIIHXCSI
PYKOBOACTBOBATHLCA B cBOEH ACATCIIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTaAHOBKaMU, IMMPHUCYIIUMHU
cucreme OMOJIOTHYECKOTO oOpazoBaHusl, Haiuyue npasoco3HaHUsi dKOJIOTHYECKON
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TEITHA U CTPOUTD KU3HEHHBIC TUTAHBI.

JIM4HOCTHEBIE PE3YIbTAaThl OCBOCHUA ITPOrpaMMBbI 110 onosIoruu JOCTUT'AKOTCA B €AUHCTBEC
yLIC6HOI\/’I M BOCHUTATEIHLHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TPAaJAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMHU, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU IICHHOCTAMU, IMMPHUHATBIMU B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEJICHHS W CIOCOOCTBYIOT MpPOIECCaM CaMOIIO3HAHW,
CaMOBOCIIMUTAaHUSA U CaMOPa3BHUTHUS, Pa3BUTUA BHYTpeHHeI\/'I MO3UNUM JIMYHOCTHU, MMAaTPUOTU3MA U
YBaXXEHUSA K 3aKOHY W IIPABOIIOPANKY, YEIOBEKY TpyZa U CTaplIeMy IIOKOJEHHUIO, B3aMMHOIO
YBaXXCHU, 6epe>I<Hor0 OTHOIIICHUSA K KyJIbTYPHOMY HaCJICIUHO u TpaguuusaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit @enepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIndHOCTHBIE Pe3yIbTAThl OCBOEHHUS y4eOHOTO npeaMera «buosorus» A0IKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIoONIuXCsi PyKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIiecTsa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESITENbHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHON AEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro0 BOCHUTAHMA:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3MLMK OOy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IpaB U OO0S3aHHOCTEW, yBa)KEHUE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH AESITEIbHOCTHU MPHU CO3JIaHUU YU€OHBIX TPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENEeNITh COOCTBEHHYIO TMO3UIMI0 IO OTHOIICHHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHME YUYUTHIBaTh B CBOUX JCHCTBUSIX HEOOXOIUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIFOJICH ¢ pa3HbIMH yOEKIEHUSAMHU, KyIbTYPHBIMH EHHOCTSAMH U COLUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTb K COTPYJHMYECTBY B IIPOIIECCE COBMECTHOIO BBINIOJHEHUSI YUEOHBIX,
MO3HABATENbHBIX U HCCIENOBATENIbCKUX 3a/1ad, YBAKUTEIHHOTO OTHOLIEHUS K MHEHUIO
OIIIOHEHTOB MPH 0OCYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/IEPKAHMS;

TOTOBHOCTh K TYMAaHUTApHOHN M BOJOHTEPCKON NESATENbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIHTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM TPa’KIAHCKOW MICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH mepen PoauHOM, roproctu 3a cBOM Kpaid, CBOIO
Ponuny, CBOM S3BIK M KYJBTYPY, IPOIILIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHWE K TPHUPOJHOMY HACIEAUI0 U TaMSITHUKAM MPHUPOJIBI,
nocTkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;



CIOCOOHOCTh OLEHMBATh BKJIAJ POCCHMCKMX YYEHBIX B CTAaHOBJCHHWE U Pa3BUTHE
O1oJIOTHH, TOHUMAHUS 3HAYCHHSI OMOJIOTUU B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO O0IIEeCTBA;

uaenHas yoex 1IEHHOCTh, TOTOBHOCTD K CITY’KEHHIO U 3auuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHMBATH CUTYAIMIO U PUHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIICHHE K CBOWM pOJUTENSM, CO3JaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHSTHS IIEHHOCTEH CEeMEHHOW KHU3HH B COOTBETCTBHH C TPAIUIMSIMUA HApOJOB
Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMaHHUE YMOIIMOHAIBHOTO BO3JICHCTBHUS )KUBOH MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHE IPOSBISTH
KadecTBa TBOPUYECKOH JIMIHOCTH;

5) puznyeckoro  BocnuTaHusl, (OPMHPOBAHHSI  KYJbTYPbl  310POBbS M
IMOLHOHAIBLHOTO 0J1arONMOJTyYHsi:

MMOHMMAaHHE W Pean3aIvs 3JJ0pOBOTO U Oe30TmacHOro oOpasa KU3HU (3J0POBOE MTUTAHUE,
coOroiecHre TUTMEHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUSI K COOCTBEHHOMY (PU3HUECKOMY U NICUXUUECKOMY 3/10POBbIO;

MMOHMMAaHHE LIEHHOCTH TMPaBWJI WHIUBUIYAIbHOTO M KOJUIEKTUBHOTO O€301acHOIo
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCJEICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (YMOTPEeOJICHHs alKOTOJIs,
HapKOTHUKOB, KypeHHs);

6) TpPy10BOr0 BOCIIUTAHHUSI:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

FOTOBHOCTb K  AKTUBHOM  JEATENIbHOCTH  TEXHOJIOTMYECKOW U  COLMAJIbHOM
HAIMpPAaBJIEHHOCTH, CHOCOOHOCTh MHMIIMHUPOBATH, TUIAHUPOBATH M CAMOCTOSITENILHO BBITIOJIHSTH
TaKyIo JeSITeNIbHOCTD;

UHTEpeC K pa3nuyHbIM cepam mpodecCHOHANBHON NeATENbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBII BBIOOpP Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO M caMOOOpa30BaHUIO Ha MPOTSHKEHUU BCel
KU3HU;

7) 3K0JIOTHYECKOr0 BOCITIMTAHMS:

9KOJIOTMYECKH 11€7IECO00pa3HOE OTHOIICHHE K MPUPOJIe KaK HCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS SKOJIOTHYECKOM KyIbTYpbl: MPUOOPETEHHE OIbITAa MIAaHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MOCIIEACTBUI [T OKpYKaroIel cpebl;

0CO3HaHME ITI00ATBHOTO XapaKTepa SKOJIOTMYECKUX MPpoOIeM U IMyTel UX pelIeHus;

CIOCOOHOCTh UCIOJIb30BaTh MPpUOOpeTaeMble IPU N3YUYEHUH OMOJIOTUH 3HAHUS M YMEHUs
IPU PELIeHUU MpOoOJieM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOIONOIb30BaHUEM (COOMIOACHNE
MIPaBUJI TMOBEIEHUS B MPHUPOJE, HANPABICHHBIX HAa COXpPAaHEHHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HENpUATHE NEHCTBUH, NMPUHOCALIMX Bpell OKpYXKarolleil MpUpoIHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJOTHYECKUE MOCIEACTBHS MPEANPUHUMAEMbIX
JEUCTBUN U NPEAOTBPALLATD UX;



HaJIM4Yu€ Pa3BUTOrO 3KOJOTMYECKOIO MBIIIJIEHHS, SKOJIOIMYECKON KYyJIbTYpBl, OIIbITA
JESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS PYKOBOJACTBOBATHCA HMH B
[I03HABATEIbHOW, KOMMYHHMKAaTUBHOM M COLMAJIbHOM IIPAKTUKE, T'OTOBHOCTU K YYacTHIO B
IIPaKTUYECKON JESITEIbHOCTH IKOJIOTMUECKOI HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUST HayKM M  OOILECTBEHHOM IpPaKTUKU, OCHOBAHHOIO Ha JHallore KYJbTYp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHpE;

COBEPUICHCTBOBAHUE SI3bIKOBOM U UNTATENIBCKOM KyJIBTYpPbI KaK CpPEJICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

[IOHUMaHHE CHEelU(PUKN OUOJIOTUM KaK HAayKd, OCO3HaHMs €€ poju B (OpMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIEHHUS, CO3/IJaHUU LIEJI0CTHOTO MPEJICTaBICHUS 00 OKPYKaroleM
MHpE KaK O €AWHCTBE TMpUPOJbI, 4YeJOBEKa M O0O0IIecTBa, B MO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHnH IpooOIeM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTU OMOJIOTMM JUIsl COBPEMEHHOM LIMBWJIN3ALNN: 00€CTIEUeHUs
HOBOT'O YPOBHSI pa3BUTHUs MEAMIIMHBI, CO3JJaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHS YEJIOBEUECTBA, MOUCKA MyTeH BBIXOJA U3 II100ATbHBIX
AKOJIOTMYECKUX NPOoOsieM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, pAllUOHATBHOMY
MCI0JIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHHH OMOJOTMYECKUX 3HAHUI B LEJSIX MOBBIIMIEHUs 00men
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIHOHAIbHON
rpaMOTHOCTHU O0y4aromuxcs, GopMUpyeMoil Ipu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCMOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIb30BaTh IOJy4aeMble 3HAHMs JJIs aHalu3a M OObBSACHEHHs SBJICHUHN
OKpYXKAIOILEr0 MHpa M HPOMCXOJSIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHbIE
3aKJIIOYEHUS HAa OCHOBE HAYYHBIX (AKTOB M MMEIOUIMXCS JAHHBIX C LENbI0 IOJY4EHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSTENIBHO MCIOJb30BaTh OHOJOIMUYECKUE 3HAHWUSA JUIl PEIICHUs
Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHE LIEHHOCTU HAy4YHOW JESATEIBHOCTH, TOTOBHOCTH OCYILECTBIATH IIPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CHOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHUIO M €aMOOOPa30BaHUIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHMM MO OMOJOTMH B COOTBETCTBMM C >KM3HEHHBIMU
MOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3ylbTaTbl OCBOCHHS y4eOHOro mpeaMera «bHOJOrus» BKIIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS  MHUPOBO33pPEHUS OOYYAIOLUIUXCA  MEKAUCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIe) 00LICHAYYHbIE TIOHATHUS, OTPAKAIOIIME LIEJIOCTHOCTh HAYYHOHM KapTHHBI MUpa
U crenu@uKy METOJ0B MO3HAHMsI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs,
SBJICHHE, IPOLECC, CUCTEMA, HayuHbIH (AKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCClIelIoBaHUE, HAOIIO/IEHHE, U3MEPEHUe, HKCIEPUMEHT U JPYrue); YHHUBEpCaJIbHbIE
yueOHble NeiicTBUs (TO3HABaTeNbHbIE, KOMMYHUKAaTUBHBIE, PETYIATUBHBIE), 00ECIeUNBaIOLINE
¢dopmupoBaHue (PYHKIHOHAIBHOW I'PaMOTHOCTH M COLMAIBHON KOMIIETEHIIMU OOyJaroluxcs;
CIOCOOHOCTh oOyyaromuxcs HCII0JIB30BaTh OCBOEHHBIE MEXAUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMs W YHHMBepcallbHble ydeOHble JEHCTBHS B MO3HABATEIBHOM U
COLIMAJIBHOW ITPAKTHKE.

B pe3ynbraTe u3yueHuss OHOJOTMM Ha YpPOBHE cCpeiHero obmero oOpa3oBaHus Yy
oOyyaromierocsi OyayT c(hOpMHUpPOBaHbBI MO3HABATENbHbIE YHUBEPCAIbHBIE Y4eOHBIE NeHCTBUS,
KOMMYHUKATHBHbIE YHHBepCalbHble Yy4ueOHBIE JEHCTBUSA, pETYIATUBHBIE YHHUBEPCAJIbHbBIE
y4ueOHbIe IeWCTBUS, COBMECTHAS JEATEIBHOCTb.

MertanpeaMeTHble pe3ylbTaThl OCBOEHHUSI MPOTpaMMbI CPEJHEro o0Iero oOpa3oBaHuUs
JOJIKHBI OTPAXKATh:



OBJjajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMU 1€HiCTBUAMM:

1) 6a30BbIe JJOrHYecKHe TeHCTBHA:

CaMOCTOSATENIHO (HOPMYIHPOBATh M AaKTyaIM3UpOBaTh NpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCI0JIb30BAaTh IPU OCBOECHHWU 3HAHUN NPUEMBI JIOTMYECKOIO MBILUIEHHUS (aHAIU3a,
CUHTE3a, CpaBHEHUS, KilaccuUKalh, 0000IEeHus), pPacKpbIBaTh CMBICA OMOJIOTMYECKUX
MOHATUHN (BBIACIATH UX XapaKTepPHbIE IPU3HAKH, YCTAaHABIUBATh CBS3H C IPYTUMU MOHATUSIMH);

ONPEENATh LN JEATENbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUHM HUX JOCTHXKECHUS,
COOTHOCHUTD PE3YJIbTAThI AEATEILHOCTHU C MIOCTABICHHBIMU LIENISMU;

WCIIOJIb30BaTh OMOJIOTUYECKHE TMOHATUS IS OOBSICHEHUS (aKTOB M SIBICHUU IKHBON
TIPUPOJIBI;

CTpPOUTH JIOTMUECKUE pacCyXJeHus (MHAYKTUBHbIC, J€AYKTUBHbIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUMS B PaCCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

MIPUMEHTh CXEMHO-MOJIENIbHBIE CPEICTBA Ul MPEACTABICHUS CYHIECTBEHHBIX CBSI3ed U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKKE MPOTHBOPEUYHM Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh MJIaH PEHICHUs TPOOJIEMBI C YUETOM aHAIN3a UMEIOIIHNXCS MaTepUaIbHbIX
1 HEMaTepuaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESTEILHOCTb, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJSIM,
OIICHUBATh PUCKU MOCIEICTBUN AECITEIbHOCTH;

KOOPJIMHUPOBATh W BBHINOJHATH pabOTy B YCIOBHUSX pPEaTbHOr0, BUPTYAJbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE el CTBHA:

BIIQJIETh HABbIKAMU Y4eOHO-HMCCIIE0BATEIBCKON U MPOEKTHON AESITETbHOCTH, HABBIKAMHU
pazpeleHus npooiaeM, CIOCOOHOCThI0O M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY MOUCKY METOJOB
pelIeHUs MPAKTUYECKHUX 3a/]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIOJIb30BATh PA3JIMYHbIE BHUAbI JEATENLHOCTH MO MOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEpPIIpETAINH, MPeoOpPa30BaHUI0 U MPUMEHEHUIO B YYEOHBIX CHUTYallMsIX, B TOM 4YHCJE MPU
CO3JaHUU YYEOHBIX U COIMAIIbHBIX MPOEKTOB;

(hopMHpOBaTh HAYYHBIN TUIT MBIIIJICHUS, BIIAJIETh HAYYHON TEPMUHOJIOTUEH, KITIOYEBBIMU
MOHATUSAMH U METO/IaMU;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 33aud B 0Opa30BaTENbHON AEATEIBHOCTU U
KU3HEHHBIX CUTYalHIX;

BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyalU3UpOBaTh 3a7adyy, BBIIBUIATH
TUNOTEe3y €€ pelieHus, HaX0UTh AprYMEHTBI JJIs I0Ka3aTelIbCTBA CBOMX YTBEPKICHUI, 3a/1aBaTh
napaMmeTpsl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh TMOJYYEHHBbIE B XOJE pEUICHHs 3aJaud pe3yldbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH IIeJICHANpPaBICHHBI MOUCK MEPEeHOCca CPEeICTB U CHOCO0OB JIeHcTBUA B
po(heccCHOHANBHYIO Cpeay;

yMeTb TEPEHOCUTh 3HAHHUA B T[O3HABATEIbHYI0 M MPAKTHUYECKYI0  00JacTu
KU3HEJEATEIIBHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeill;

BBIJIBUTaTh HOBBIE WAEU, MpeAiaraTb OpPUTHHAJbHBIC MOJXOAbI W pEIIeHHUs, CTaBUTh
MpoOIeMBI U 3a/1a4H, JIOTMYCKAIOIITUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3NMMUYHBIX MCTOYHUKAX MH(MOpMANHU (TeKcTe y4eOHOTO mocolwus,
HAyYHO-TIOMYJISIPHON JHTEpaType, OMOIOTHUECKUX CIOBApSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX



0a3ax HaHHBIX, B VHTepHeTe), aHAIM3UPOBaTh HH(POPMALMUIO PA3NIUYHBIX BHIOB U (HopMm
MIPEJCTaBICHUS, KPUTUYECKU OLIEHUBATH €€ JI0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(dopMynupoBaTh 3ampochl M NPUMEHSTH pa3IHMYHBIE METOJbl IPU IMOHMCKE M OTOOpE
Ouonorndeckoil HHGopMaIul, HeOOXOIUMOM TSl BBITIOJTHEHUST yIeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCHOJIb30BaHUS WHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEpPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAaJIbHYIO (OpPMY MpEeACTaBICHUS OHOJIOrHUECKON
nHpopManuu (CXeMbl, rpaduKy, TUarpaMMbl, TaOIHIbI, PUCYHKU U IPYTOe);

WCIIONb30BaTh HAYYHBIH S3bIK B KAueCTBE CPEACTBA MpH paboTe C OHOJIOTHYECKOMH
uHbOpMaNKell: TPUMEHITh XUMHUYECKHE, (PU3MUYECKHEe M MaTeMaTHYeCKHe 3HAKM U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpY, HCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMH pACIO3HABaHWsS W 3alIUTHl WHPOpManuu, HHOOPMAIIMOHHON
0€30I1aCHOCTH JTUYHOCTH.

Osiaienne YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMY 1EHCTBUSIMH:

1) odmenne:

OCYIIECTBIISITh KOMMYHHUKAIIMHA BO BCEX cdepax KU3HH, aKTUBHO Y9aCTBOBATh B JHAJIOTE
WIH JUCKYCCHU TI0 CYIIECTBY OOCYKTaeMOW TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBHICKA3bIBATh
CYKJIEHHsI OTHOCHUTEJIBHO BBITIOJNHEHUS TMpeIUlaraéMoi 3a/ayd, YYUTHIBATh WHTEPECHl W
COTJIACOBAHHOCTH TIO3UIINH IPYTUX yYACTHUKOB JHUAIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpeACTBa OOMICHWS, MOHMMATh 3HAUYEHHE COIMATBHBIX
3HAKOB, PEANOCHUIOK BOSHUKHOBEHHUSI KOH(PIUKTHBIX CUTYAIHA, YMETh CMSTYaTh KOH(DIUKTHI U
BECTH TTEPETOBOPEI;

BIIAJIETh Pa3IMYHBIMU CIIOCOOAMHU OOLIEHMS U B3aUMOJCHCTBUS, TOHMMATh HaMEPEHUs
APYruX JIOJeH, MPOSIBIATh YBaXKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (hopme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOUKY 3PEHMs C MCIOJb30BAHMEM S3bIKOBBIX
CPEACTB.

2) coBMeCTHAs 1eITeIbHOCTD:

MIOHMMAaTh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMAHAHON U MHIUBUAYaIbHON pabOTHI MPU
peleHn 61onoruyeckoi npoOneMpl, 000CHOBBIBATh HEOOXOAUMOCTh TPUMEHEHUS I'PYIIIOBBIX
(bopM B3aUMOJEHCTBUS NIPH pellIeHNH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTUKy U METOJIbl COBMECTHBIX ACHCTBUI ¢ y4€TOM OOLIMX MHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0ro 4jeHa KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOM JEATEIIbHOCTH, OPraHU30BbIBATh U KOOPJMHHUPOBATh
JeUCTBUSA 10 €€ JOCTHXKEHHUIO: COCTABIISATH IUIaH JCHCTBUH, pacipeaessTh posiu ¢ y4€TOM MHEHUI
YYaCTHHUKOB, 00CYKIaTh pe3yibTaThl COBMECTHON pabOThI;

OLICHUBATh KaueCTBO CBOETO BKJIAJA U KaXJI0TO YYaCTHMKA KOMaH/bl B OOIIUI pe3yapTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpe/Ularath HOBBIE MPOEKTHI, OLEHUBATh UAEU C MO3ULUH HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TO3UTHBHOE CTPATErHYecKOe IIOBEJEHUE B PA3IMUYHBIX CHUTYallUsX,
IPOSIBJISTH TBOPUECTBO U BOOOpakeHHE, ObITh HMHUIIMATUBHBIM.

OBiiajieHNe YHHBEPCATbHBIMHU PeryJsiTHBHbBIMH e CTBUAMU:

1) camoopranu3anms:

UCIOJb30BaTh OMOJIOTMYECKHE 3HAaHUS M BBIABICHHUS MPOOJEM U HMX pEILIeHHs B
KU3HEHHBIX M YUYEOHBIX CUTYyaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM IEJIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUSAX W TOCTYIKax IO OTHOLIEHHIO K >KMBOM NPHpOJE, CBOEMY 3[0POBBIO M 3/I0POBBIO
OKpYXKaIoINX;



CaMOCTOSITENIBHO OCYLIECTBIISITh [103HABATEJIBHYIO JI€ATENbHOCTD, BBISABIATH IPOOJIEMBI,
CTaBUTh M (GOPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTECIILHON JEATEIHHOCTH U
YKU3HEHHBIX CUTYaIIMSIX;

CaMOCTOSITEIIBHO COCTABIIATh IUIAH PELICHUS MPOOIEMBI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIOYTCHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTEHUI;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (POPMUPOBAHUIO M TIPOSIBICHUIO ITUPOKOH SPYIUIINH B PA3HBIX 00JIACTSIX
3HAHUH, TOCTOSHHO NOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIJIETh HaBbIKAMHU MIO3HABATENIbHOM peeKkcuu Kak OCO3HAHMSI COBEPILIAEMBbIX IEHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHMI, UCIIOJIb30BaTh NMPUEMBI pedIeKCUn
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHUYKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJbTaTOB AEATEIbHOCTH;

3) npuHsTHE CEOsI U APYTHX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACITEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OMIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YellOBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenMeTrHbie pe3ynbTaThl OCBOCHHS cojepxaHus yueOHoro mpeamera «buonorus» Ha
YTIIyOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha obecrieueHne POPUIBHOTO
o0y4eHust ooydaroruxcs ouonorun. OHM BKIIIOYAIOT: CIIEU(PUIECKUE ISl OMOJIOTHH Hay4dHBIS
3HAHUS, YMEHUS U CTIOCOOBI ICUCTBUH 1T0 OCBOEHUIO, HHTEPIIPETAIIMN U TIPEOOPa30BaHUIO 3HAHUM,
BU/IbI IEATEIHHOCTH TIO MOJYYEHUIO HOBBIX 3HAHUHN U UX MPUMEHEHHIO B PA3JINYHBIX YUEOHBIX, a
TaK)Xe B peajibHbIX )KM3HEHHBIX cUTyalusax. [IpenMerHbie pe3ynbTaThl NPEACTABIEHBI IO FO1aM
W3Yy4YECHUSI.

[IpenmerHbie  pe3ynpTaThl OCBOEGHUsA y4deOHoro mpenmera «buonorus» B 10
KJlacce IOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OUOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(hopMHUPOBAHUH €CTECTBEHHO-HAYUYHOUN KapTHUHBI MUPA, B IO3HAHUHU 3aKOHOB MPUPOJIBI U PEIICHUN
po0JIeM paloHAIBHOTO IPUPOIOTIONB30BAHMS, O BKJIA/I€ POCCHUICKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHUH;

BIIQJICHUE CUCTEMOW OMOJIOTMYECKMX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
OMOJIOTMYECKHE TEPMHMHBI U TOHATUSA (PKU3Hb, KJIETKA, OpPraHu3M, MeTaboJH3M, FOMEOCTas,
CaMOperyJsius, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT M Pa3BHUTHE),
Oouonornyeckue Teopun (kimerouyHas Tteopus T. IlIBawna, M. Ilneiinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacienctBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o meHtpax
MHOT000pa3usi U MPOMCXOXKAECHUS KYIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHO0Opa3usi MOTOMKOB
IIEPBOr0 MOKOJIEHUS, PACHIEIUIEHNs, YUCTOTBI TaMET, HE3aBUCUMOTO HacienoBanus ['. Mennens,
TOMOJIOTHUECKUX DSIOB B HacieAcTBeHHOW wu3MeHunBoctd H. W. BaBunoBa), mpuHIUIIBI
(KOMIIIEMEHTapHOCTH);

BJIa/IEHHE OCHOBHBIMHM METO/IaMU HAY4YHOTO MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTHYECKUX
HCCIIEIOBAaHUX )KUBBIX 00BEKTOB (OIMCAaHUE, U3MEPEHUE, HAOMIOACHNE, SKCIIEPUMEHT);

YMEHHE BBIJIENATH CYIIECTBEHHbBIE NIPU3HAKU: BUPYCOB, KIETOK IPOKApUOT U JYKApHUOT,
OJTHOKJIETOYHBIX YU MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, rpuOOB, pacTeHUH,
KUBOTHBIX U Y€JIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,



IIPOLIECCOB KU3HEAESITEIbHOCTH, IPOTEKAIOIINX B OpraHU3Max PacTeHUM, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTUYECKUX MTPOLIECCOB: OOMEHa BelIecTB (MeTad0Iu3M), IPEBPAILICHHS SHEPIHH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpoHOTrO TUIOB MUTaHK, (POTOCHHTE3a U XeMOCHHTE3a, MUT03a, Mei03a,
ramMeToreHesa, AMOpHUOreHesa, HOCTAMOPHUOHAILHOTO pa3BUTHS, Pa3MHOKEHHS,
WHIUBUAYAJIBHOIO pa3BUTHS OpraHu3Ma (OHTOI€HE3a), B3aUMOJCHCTBUS T'€HOB, I'E€TEpO3HUCa,
HCKYCCTBEHHOI'O 0TOO0pA;

YMEHHME YCTAHABJIMBATH B3aUMOCBS3U MEXAY OpraHOMJAMM KJIETKM M MX (QYHKIUSAMHU,
CTPOCHHEM KJIETOK PAa3HBIX TKAaHEH W UX (QYHKIMSIMH, MKy OPraHaMi U CHCTEMaMU OPTaHOB Yy
pacTeHuii, JKMBOTHBIX M YeJOBeKa M HMX (YHKIHMAMH, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIUSAME, MEXIY dTalaMd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHWKIA U YKU3HEHHBIX
LMKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAILHOTO Ppa3BUTHS, T'€HOTUIIOM U (PEHOTHUIIOM,
(deHoTUIIOM U PaKTOpaMu Cpeibl OOUTaHUS;

YMEHHE BBISBIIATH OTIMYMUTEIbHbIE MPU3HAKU JKUBBIX CUCTEM, B TOM YHCJE PACTEHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCI0JIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMAaTHUYECKUX TPYIIIL;

yMEHHE pelniarb OWOJOTMYECKHE 3a/lauM, BBISBIATH MPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXY UCCIIelyeMbIMU OMOJIOTUYECKUMU MTPOLIECCAMU U SBJIEHUSMHU, JIEJIaTh BHIBOIBI U TPOTHO3BI
Ha OCHOBaHUU TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U MPaKTUYECKUE pabOThl, COOII0IAaTh MpaBuiIa MpH
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THIOTE3bl, MPOBEPATh HMX IKCIEPUMEHTAIbHBIMU CpPEACTBAMH,
dbopMynupys Leib UCCIeA0BaHNS, aHAIM3UPOBATh MTOJIy4YE€HHbIE pe3yJbTaThl U JeJ1aTh BBIBO/IBI;

YMEHHUE y4acTBOBaTh B y4eOHO-MCCIEIOBATEIHCKON pabOTe MO OMOJIOTHH, SKOJOTHU U
MEAULMHE, MPOBOAUMOI Ha 0a3e IIKOJIBHBIX HAy4HBIX OOLIECTB, U MYOJIMYHO NPEACTaBIATH
MIOJIy4EeHHbIE PE3Yy/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OIICHMBaTh OSTHYECKHE AacCIEKThl COBPEMEHHBIX MCCIEI0BaHUM B o0OiacTu
OMoJIOTMM M MEIULMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHME, HAIPABICHHOE
U3MEHEHHE T€HOMA U CO3JaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBJIATh OCO3HAHHBIN BbIOOP Oyayliel npodeccuoHanbHOM AeATeIbHOCTH
B obOsmactu OHOJOrMM, MEAMLUHBI, OUOTEXHOJIOTUHM, BETEPUHAPHUHU, CEIICKOTO XO3AHCTBA,
[UIIEBON IMPOMBILUIEHHOCTH, YIJIyOJsATh II03HABATENBbHBIM MHTEpEC, HAIpPaBICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIEH Mpodeccud U MPOAOJDKEHHE OMOJIOTMYECKOTro
00pa3oBaHus B OpraHU3aLUAX CPEJHErO MPO(ECCHOHATBHOIO U BBICILIEr0 00pa30BaHUsL.

[IpenmerHbie  pe3ynpTaThl OCBOEGHUSA y4deOHoro mpenmera «buonorus» B 11
KJ1acce IOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAayK, B
(OpMUPOBAHUM COBPEMEHHOW E€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa, B IO3HAHWU 3aKOHOB
IPUPOJIBI M PELICHUU 3KOJIOTUYECKHUX MPOOJeM 4YeloBEYeCTBa, a TaKKe B PEILICHUU BOIPOCOB
palMoOHaAIBLHOIO IPUPOJIONIONIB30BaHMS, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K IPUPO/IE,
oO0I11eCTBY, YEJIOBEKY, O BKJA/J€ POCCHUHCKMX M 3apyOeXHBbIX Y4EHBIX-OMOJOIOB B pa3BUTHE
OMOJIOTHH;

YMEHHUE BIIAJIETh CUCTEMOM OMONIOTHYECKUX 3HAHUM, KOTOpas BKJIIOYACT ONpEACTICHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraloIUX OHOJOTMUYECKUX TEPMUHOB M TOHATHH (BHL,
sKocucTema, Ouocgepa), Ouosorndeckue Teopuu (dBoJrorMoHHas Teopus Y. JlapBuHa,
CHUHTETHYEeCKasi Teopus sBoitonuu), yueHus (A. H. CeBepuoBa — 0 myTsX U HampaBJICHHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTrnueckoro paBHosecus k. Xapau
u B. BaitnGepra, 3apopsimeBoro cxonactBa K. M. bapa), mpasuna (Munumyma FO. JInbuxa,
HKOJIOTUYECKOM MUpaMuUIbl SHEPruH), TunoTte3sl (runoresa «mupa PHK» V. I'mnbepra);

YMEHHME BIAJE€Th OCHOBHBIMH METOJAMH HAy4HOTO IIO3HAHMS, HCIOJIb3YEMBIMU B
OMOJIOTUYECKUX HCCIEOBAHUIX JKUBBIX OOBEKTOB M D3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJI0/IeHNe, HKCIIEPUMEHT), CIIOCO0aMH BBISIBICHHUSI W OIICHKH aHTPOIOTCHHBIX M3MEHEHUH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBCHHBIC NPU3HAKU: BUJIOB, OMOTEOLEHO30B, 3KOCHUCTEM U
Oouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
AJUIOMATPUYECKOTO U CUMITATPUUYECKOTO BHI000pA30BaHUs, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUU
Ha TeHO(OH] MOMYJISAIUH, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUHN SBOJIIONINH, KPYrOBOPOTA BELIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTAHABJIMBATh B3aMMOCBS3M MEXKIy NPOIECCAMH HBOJIONHH, BUKYIIUMHU
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTAMH Pa3IMYHBIX AKOCHUCTEM W MPUCHOCOOICHUSMU K HUM
OpraHu3MOB;

YMEHUE BBISBIISTH OTIIMYUTEIBHBIC TPU3HAKH )KUBBIX CUCTEM, TPUCIIOCOOICHHOCTh BHJIOB
K cpene oOWTaHUS, aOMOTHYECKMX M OMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX H3MEHEHUH B SKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIT0JIb30BaTh COOTBETCTBYIOIINE aPTYMEHTBI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeJIbCTBA POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWTAHWsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOIMMOCTH
COXpaHEeHHsT MHOT000pa3usi BHJIOB M DKOCHUCTEM KakK YCIOBHUS COCYIIECTBOBAHHS NPUPOIBI U
YeJI0BEUECTBA;

YMEHHE pemarbh OMOJOTHMYECKHE 3a/laud, BBISBISATH TPUYMHHO-CIICICTBEHHBIE CBSI3H
MEX]Ty HCCIIeTyeMBbIMUA OMOJIOTHUECKUMH IPOIIECCAMH U SIBIICHUSIMH, JIEJIATh BBIBOIBI M TPOTHO3BI
Ha OCHOBAHUM TOJTyYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATEH JJAOOpaTOpHbIE U MpPAaKTUYECKUE pabOThl, COONI0IaTh MpaBuia MpH
paboTte ¢ yueOHbIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIABHIaTh THIIOTE3bl, IMPOBEPATh HMX OKCIIEPUMEHTAIBHBIMH CPEICTBAMH,
bopMyIHpys 1eNb UCCIIE0BaHNUS, aHATTM3UPOBATh MOTYYEHHbBIE PE3YIbTATHI U JIeNIaTh BBIBOJIBL;

YMEHHUE y4acTBOBaTh B y4eOHO-HCCIEIOBATEIHCKON pabOTe MO OMOJIOTHH, SKOJOTHU U
MEIUIMHE, TTPOBOIMMOI Ha 0a3e IIKOJBHBIX HAyYHBIX OOLIECTB, M IYOIWYHO MpPEACTAaBIATH
MOJIy9CHHBIEC PE3YJIbTAThl HA YYCHNYECKUX KOH(EPEHIHX;

YMEHHE OILIEHMBATh THUIOTE3bl M TEOPHHM O NPOHUCXOXKACHUHM JKU3HM, UYEIOBEKA U
YeJOBEYECKUX pac, O NPHUYMHAX, MOCIEACTBUAX M Croco0ax MperoTBPALICHUS TI00aIbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHE OCYIECTBIIATH OCO3HAHHBIN BBIOOP Oyaymiel nmpoheccnoHanbHON AeSTeTbHOCTH
B oOmacth OHOJOTWH, OKOJOTHH, NPUPOJIONOIb30BAHMS, MEIUIMHBI, OHOTEXHOJIOTHH,
NICUXOJIOTUH, BETEPUHAPUH, CEIbCKOTO XO3SHCTBAa, MHIIEBOW MPOMBIIUICHHOCTH, YTIyOJsITh
MO3HaBaTEJIbHBIN HHTEPEC, HAIIPAaBICHHBIN Ha OCO3HAHHBIH BEIOOP COOTBETCTBYIONIEH Npodeccnn
U MIPOJIOJDKEHHE OMOJIOTHYECKOro 00pa30BaHMs B OPraHU3ALUAX CPEAHEro MpoQecCHOHATBHOTO
Y BBICILIETO 0Opa30BaHUSL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne || HaummeHOBaHHUe pa3/ieI0OB U TeM NPOTPaMMbl KosinuectBo yacoB JnekTpoHHbIe ([UPOBbIE)
n/m Bcero|| KoHTpoJibHbIE [pakTHYecKue 00pasoBaTe/bHbIe PecypChbl
paboThI paboThI
1 buoJioruda Kak Hayka 1 |/BBeguTe 3HAYeHUe| BBeAuTe 3HaYeHHe ||[[bubmuoreka [JOK
https://m.edsoo.ru/7f41c292]]
2 JKuBble cucTeMBbI U UX U3YYEHUE 2 ||BBeauTe 3HaueHHe| BBegUTe 3HaYeHue ||[[budmmoTeka [IOK
https://m.edsoo.ru/7f41c292]]
‘3 HBI/IOJ]OFI/IH KJIETKH || 2 ”BBeAHTe 3Haqe1-me|| 0.5 ‘[[]]
4 XyvMHUYecKas opraHu3sanusa KJIeTKU 10 ||BBeguTe 3HaUYEeHHE 1 [[BubmmoTeka [TOK
https://m.edsoo.ru/7f41c292]]
’5 HCTpoeHI/Ie Y QYHKIMU KJIETKHU || 8 ”BBeL[I/ITe 3Hat{eHHe|| 2 ‘[[]]
6 O6MeH BelecTB U NpeBpalleHrne SHEPTUU B 9 ||BBeauTe 3HaYeHUE 1 [[1]
KJIeTKe
7 HacnepcrBenHas nHopManysa U peaausanus 9 ||BBeauTe 3HaYeHUE 0.5 [[1]
€€ B KJIeTKe
8 YKy3HeHHBIN UK/ KJIE€TKU 6 ||BBeJUTe 3HAYEHUE 1 [[BubmuoTexa [TOK
https://m.edsoo.ru/7f41c292]]
|9 HCTpoeHI/Ie U QYHKLIMHU OPraHU3MOB || 17 ”BBe,U,I/ITe 3Hal1eH1/1e|| 1.5 ‘[[]]
10 ||PasaMHO>xkeHMe U pa3BUTUE OPTaHU3MOB 8 ||BBeauTe 3HaYeHUE 1.5 [[Bubmuoreka [IOK
https://m.edsoo.ru/7f41c292]]
11 |FeHeTHKa — HayKa 0 HaCJeICTBEHHOCTHU U 2 ||BBeUTe 3HAYEHUE 0.5 [[1]
M3MEHYMBOCTH OPTaHU3MOB
12 ||3aKOHOMEpPHOCTH HACJe[CTBEHHOCTH 10 ||BBeguTe 3HaUeHHE 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
‘13 H3aKOHOMepHOCTI/I M3MEH4YUBOCTH || 6 ”BBeAI/ITe 3Haqu1/1e|| 1 ‘[[]]
14 |leHeTHKa yesioBeKa 3 ||BBeUTe 3HAYEHUE 0.5 [[1]



https://m.edsoo.ru/7f41c292
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Ne || HaummeHOBaHHUe pa3/ieI0OB U TeM MPOTPaMMbl KosnuectBo yacoB ‘ JnekTpoHHbIe ([UPOBbIE)
n/n Bcero|| KoHTposibHBIE [lpakTHYecKHe 06pasoBaresibHble PeCcypChl
paboThl paboThl
15 ||Cenekuusi OpraHU3MOB 4 ||BBeAuTE 3HAUEHHE 1 [[BubmmoTeka [TOK
https://m.edsoo.ru/7f41c292]]
‘16 ‘BI/IOTGXHOJIOI‘I/IH Y CHHTeTHYecKasd OMO0JIOTHS || 4 |BBeAI/ITe 3HaquHe|| BBEe/JJMTe 3Ha4YeHue H[[]]
17 PesepBHOE BpeMs 1 |BBeguTe 3HAYeHHUEe| BBeAuTe 3HaYeHue ||[[budbmuorexa [TOK
https://m.edsoo.ru/7f41c292]]
‘ﬂ06aBI/ITb CTPOKY
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 0 13



https://m.edsoo.ru/7f41c292
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IHNOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosimyecTBO 4acoB ‘ JJIeKTpPOHHbIE IIUPPOBHIE
n/m Bcero|| KouTpoJibHbie || [IpakTuyeckue oGpasoBaresibHble PeCypChl
paboThI paboThI
1 [[Brosiorus Kak KOMIJIEKCHAsi HayKa U KaK 4acThb 1 BBeJUTEe BBeJUTE [[bubmuoreka LIOK
COBPEMEHHOT0 0611ecTBa]| 3Ha4YeHHe sHayenue  |https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a]]
2 |[[?KuBble cucTeMbl U UX CBOWCTBA] ] 1 BBeJMTeE BBelMTE [[1]
3HaueHue 3HaYeHue
3 |[[YpoBHeBas opraHusanus *KHUBbIX CUCTEM]] 1 BBeJMTeE BBelMTE [[1]
3HaueHue 3HaYeHue
4 ||[[McTOopus OTKPBITUA U U3yYE€HUS KIETKH. 1 BBEJIUTE BBEJIUTE [[1]
KieTounas Teopus]|] 3Ha4YeHue 3Ha4YeHue
5 [[MeToAbl MOJIEKYIAPHOW U KJIETOYHON OMOJIOTHH. 1 BBEJIUTE 0.5 [[Bubmuoteka [IOK
[IpakTHyecKkast paboTa «M3yyeHre MeTO0B 3HauYeHHue https://m.edso0.ru/863e6122]]
KJIETOUHOU 6M0JIOTHU (XpoMaTorpadusi,
asniekTpodopes, AudpdepeHmaIbHOE
neHTpudyruponanue, [1LP)»]]
6 ||[[XuMHUYecKHU cOCTaB KJIETKH] | 1 BBE/IUTE BBEJIUTE [[Bubmuoteka [IOK
3HaueHue sHayeHnue  ||https://m.edsoo0.ru/863e674e]]
7  |[[[MuHepasbHbIe BellleCTBa KJAETKH, UX 1 BBE/IUTE BBEJIUTE [[1]
6roJI0ruYecKast poJib|] 3HayeHue 3HaYeHue
8 ||[[Opranuyeckue BelecTBa KJI1eTKH — OEJIKH. 1 BBE/IUTE 0.5 [[1]
JlabopaTopHas pabota «O6HapyKeHHe 6EJTKOB C 3HayeHUe
MOMOIIbI0 KaueCTBEHHbIX peaKIuii»|]



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e674e

Ne Tema ypoka | KosinuectBo yacos ‘ JJIeKTpOHHBIE U PPOBbIE
n/m Bcero|| Koutposbhble || [IpakTHdecKue 00pasoBaTe/bHbIe Pecypehbl
paboThI paboThI
9 ||[[CBoiicTBa, knaccudukanmsa U GyHKIMU 6enKOB]| 1 BBeJIUTE BBEJIUTE [[bubmuoTexa LIOK
3HA4YEeHHE 3HayeHue  ||https://m.edso0.ru/863e6b72]]
10 ||[[OpraHnyeckue BelllecTBa KJIeTKU — YIJ1€BOAbI| | 1 BBeJIUTE BBEJIUTE [[bubmmoTeka LIOK
3HaYeHue 3HayeHue ||https://m.edsoo.ru/863e6870]]
11 ||[[OpraHnyeckue BellecTBa KJIETKU — JUNUJBbI] ] 1 BBeJMTE BBelMTE [[1]
3HaueHue 3HaYeHue
12 ||[[HyxknenHoBble kucaoThl. JIHK 1 PHK. 1 BBEJIUTE 0.5 [[bubmuoreka LIOK
JlabopaTopHas pabota «HccienoBaHue 3HauYeHue https://m.edsoo.ru/863e6d5c]|
HYKJIEMHOBBIX KM CJIOT, Bbl/|eJIEHHbIX U3 KJIETOK
pa3JIMYHbIX OPraHU3MOBY] ]
13 ||[[CTpoenue u dyHkuuu ATD. [Ipyrue 1 BBeJMTeE BBelMTE [[1]
HykJsieo3uTpudocatsl (HTD)]] 3Ha4YeHHue 3Ha4YeHHe
14 |[[CexkBenupoBanue /IHK. MeToabl reHOMUKHY, 1 BBeMTe BBelMTe [[1]
TPaHCKPUNTOMUKHU, IPOTEOMUKHU] | 3HayeHHe 3HaYeHHe
15 |[[[MeToAbI CTPYKTYpPHOU GUOJIOTUH] | 1 BBEJIUTE BBE/JIUTE [[1]
3HayeHHe 3HaYeHHe
16 ||[[Tuns! kneTok. [IpokapuoTHyeckas KjaeTkal | 1 BBE/IUTE BBEJIUTE [[1]
3HayeHHe 3HaYeHHe
17 |[[CTpoeHMEe 3yKapHUOTUYECKOW KJIETKH. 1 BBE/IUTE 0.5 [[Bubmuoteka [IOK
[IpakTHueckast pabota «HM3yyeHne CBOKCTB 3Ha4YeHHe https://m.edso0.ru/863e6ff0
KJIETOYHOU MeMOpaHbI»]] https://m.edsoo.ru/863e716c]]
18 |/[[[ToBepxHOCTHBIN annapaT KJeTKHU] ] 1 BBE/IUTE BBEJIUTE [[1]
3HayeHHe 3HaYeHHe
19 |[[[OmHOMeM6bpaHHble OPTraHOU/Ibl KJIETKH. 1 BBE/IUTE 0.5 [[1]
[IpakTHyeckasi pabota «HM3yyeHue JBUKEHUS 3HayeHHe
IIMTOIJIa3Mbl B PACTUTEJIbHBIX KJIeTKax»]]



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
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Ne Tema ypoka KosmyecTBO 4acoB JJIeKTpPOHHbIE IUPPOBHIE
n/m Bcero|| KouTposbable || [IpakTudeckue 06pasoBaresibHble PeCcypChl
paboThl paboThl
20 |[[[[ToslyaBTOHOMHbIE OPTaHOU/bI KJIETKHU: 1 BBEJIUTE 0.5 [[1]
MUTOXOH/IpUH, IJIacTUAbL JlJabopaTopHas paboTta 3Ha4YeHHe
«HccnenoBanyve niasMosrsa U Aenaa3sMosirsa B
pacTUTeNbHBIX KJIeTKax»||
21 |[[HemeMOpaHHbIe OpraHOU/AbI KJIETKH] | 1 BBeJMTE BBelMTE [[1]
3Ha4YeHHe 3Ha4YeHHe
22 |[[CTpoeHue u pyHkuuu saapal| 1 BBeJMTE BBelMTE [[1]
3Ha4YeHHe 3Ha4YeHHe
23 |[[[CpaBHMTe/IbHAA XapaKTEePUCTUKA KJIETOK 1 BBeJUTE 0.5 [[1]
aykapuoT. JlJabopaTopHas paboTta «M3yyenue 3Ha4YeHue
CTPOEHUS KJIETOK pPa3JIMYHbIX OPraHU3MOBY ||
24 |[[[AccuMuIALMA U AUCCUMUNALMA — JIBE CTOPOHBI 1 BBeJUTEe BBeJUTE [[Bubmuoreka [IOK
MeTa6osin3Ma. Tunbl o6MeHa BEIeCTB. 3HauYeHHe 3HayeHue |[https://m.edsoo.ru/863e766¢]]
JlabopaTtopHas paboTa «M3yyeHne KaTaIUTUYECKOHU
aKTUBHOCTHU pepMeHTOB (Ha NpUMepe aMuJiasbl UJIU
KaTaJsiasbl)»]]
25 ||[[®PepMeHTAaTUBHbIN XapaKTep peaKLuu 1 BBE/IUTE 0.5 [[1]
KJIeTOYHOTro MeTabosm3Ma. JlaboparopHas paboTa 3Ha4YeHUue
«M3yuyeHne ¢pepMeHTAaTHUBHOIO paclleneHUs
epoKCHU/a BOJOPO/Ja B paCTUTEJbHbBIX U }KUBOTHBIX
KJIeTKax»]]
26 ||[[benku-akTUBaTOPbI U GEJKU-UHTUOUTOPHI] | 1 BBE/IUTE BBEJIUTE [[1]
3Ha4YeHUue 3HauYeHue
27 |[[ABTOTpOdHBINA TUIl 0OMeHA BelleCTRB] | 1 BBE/IUTE BBEJIUTE [[1]
3Ha4YeHUue 3HauYeHUe



https://m.edsoo.ru/863e766c

Ne Tema ypoka KosmyecTBO 4acoB ‘ JJIeKTpPOHHbIE IUPPOBHIE
n/m Bcero|| Koutposbhble || [IpakTHdecKue 00pasoBaTe/bHbIe Pecypehbl
paboThI paboThI
28 |[[[PoTocuHTES]] 1 BBeJIUTE BBEJIUTE [[bubmuoTexa LIOK
3HaYeHue 3HayeHue  |[https://m.edsoo.ru/863e7c98]]
29 |[[XemocuHTe3. JITabopaTopHas paboTa «CpaBHeHUE 1 BBeJIUTE 0.5 [[1]
npoueccoB GOTOCUHTE3a U XEMOCHHTE3a»| | 3Ha4yeHue
30 |[[AHaspobHble opraHu3Mbl. Buzabl 6poxeHus. 1 BBeJMTE BBelMTE [[1]
JlabopaTopHasi paboTa «CpaBHeHHE MPOIECCOB 3HaueHue 3HayeHue
OpOoKeHMs U JIbIXaHUA»]]
31 ||[[Aapo6HbIe OpraHU3Mbl. ITAMbl SHEPTETUYECKOTO 1 BBEJIUTE BBEJIUTE [[BubmmoTeka [TOK
o6MeHa]| 3HauYeHue 3HayeHue |([https://m.edsoo.ru/863e7aae]]
32 |[[2Heprust MeMb6paHHOTO rpaiueHTa IPOTOHOB. 1 BBeJMTeE BBelMTE [[1]
Cunte3 AT®: pabota npoToHHOU AT®-cuHTAa3bI] ] 3Ha4YeHHe 3Ha4YeHue
33 ||[[Peakuyu MaTpU4YHOTrO CUHTe3a] ] 1 BBEJIUTE BBEJIUTE [[Bubmuoreka [IOK
3HaueHue sHayeHnue  ||https://m.edsoo0.ru/863e796e]]
34 ||[[Tpanckpunuusi — MaTpuyHblkd cuHTe3 PHK]] 1 BBEJIUTE BBEJIUTE [[1]
3HaueHue 3HaYeHue
35 ||[[TpaHcisauusa u eé stansbi|| 1 BBE/IUTE BBEJIUTE [[Bubmuoteka [IOK
3HaueHue sHayeHnue  ||https://m.edsoo0.ru/863e796e]]
36 |[[KogupoBanue aMmuHOKUCIOT. Posib prbocoM B 1 BBE/IUTE BBEJIUTE [[1]
6roCHHTe3e besiKal | 3HayeHUue 3Ha4YeHue
37 ||[[Opranusanus reHoMa y IpOKapuoOT U 3yKapHoT]] 1 BBE/IUTE BBE/IUTE [[1]
3HaueHue 3HAYeHHue
38 ||[[MosieKkyisipHbIE MEXaHU3MbIl SKCIIPECCUU TEHOB Y 1 BBE/IUTE BBE/IUTE [[1]
3yKapHuoT]] 3HayeHue 3HaYeHue
39 ||[[Bupycbl — BHeKJIeTOUHbIE GOPMbI )KU3HU U 1 BBE/IUTE 0.5 [[BubmuoTeka [IOK
obJsiMraTHble napasuThl. [IpakTHyeckas paboTa 3HauYeHHe https://m.edso0.ru/863e7540]]

«Co3aHne MoJies1d BUpyca»]]
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Ne Tema ypoka KosmyecTBO 4acoB ‘ JJIeKTpPOHHbIE IUPPOBHIE
n/m Bcero|| KouTposbable || [IpakTudeckue 06pasoBaresibHble PeCcypChl
paboThl paboThl
40 ||[[BupycHble 3a60/1eBaHUA YeJ0BEKA, )KUBOTHBIX, 1 BBeJUTE BBeJMTe [[1]
pacTeHuit]] 3HayeHue 3HaYeHHe
41 ||[[HaHOTexHOJIOTUHN B OUOJIOTUU U MeAULIMHE] ] 1 BBeJMTe BBeJMTe [[1]
3HaueHue 3HayeHue
472 |[[[?’Ku3HeHHbIN LUK/ KJIETKH]| 1 BBeJMTE BBelMTE [[bubmuoreka LIOK
3HauYeHue 3HayeHue  ||https://m.edsoo.ru/863e7dc4]]
43 |[[[MaTpuuHbii cunTe3 JJHK]] 1 BBeJMTE BBelMTE [[1]
3HaueHue 3HaYeHue
44 |[[XpomocoMmBl. JlabopaTopHasa paboTta «HU3yueHne 1 BBeJMTeE 0.5 [[1]
XpPOMOCOM Ha rOTOBBIX MUKpOIlpenaparTax»|| 3HaueHue
45 ||[[AeneHue KIeTKU — MUTO3]] 1 BBeJMTeE BBelMTE [[1]
3HaueHue 3HaYeHue
46 ||[[Tune! kneTok. KappokrHe3 U UUTOKHUHES. 1 BBEJIUTE 0.5 [[1]
JlabopaTtopHas paboTa «HabsatoneHre MmuTo3a B 3Ha4YeHue
KJIeTKaX KOHYMKa KopellKa JiyKa (Ha FOTOBbIX
MUKponpenaparax)»]]
47 ||[[Perysnsinys >kM3HEHHOTO LIMKJIA KJIETOK] | 1 BBE/IUTE BBEJIUTE [[1]
3HaueHue 3HaAYeHue
48 ||[[Opranu3M Kak eJjuHOe 1eoe]] 1 BBE/IUTE BBEJIUTE [[1]
3HaueHue 3HaYeHue
49 ||[[Tkanu pacteHui. JlJabopaTopHas paboTa 1 BBE/IUTE 0.5 [[1]
«M3yyeHne TKaHel pacTeHU»|| 3Ha4YeHue
50 ||[[TkaHu >kMBOTHBIX U YesioBeKa. JlabopaTopHas 1 BBE/IUTE 0.5 [[1]
paboTa «M3yyeHHe TKaHeN Y KUBOTHBIX»] | 3Ha4YeHue



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

Ne Tema ypoka KosmyecTBO 4acoB ‘ JJIeKTpPOHHbIE IUPPOBHIE
n/m Bcero|| KouTposbable || [IpakTudeckue 06pasoBaresibHble PeCcypChl
paboThl paboThl
51 |[[Opransl CucteMbl opraHoB. JlabopaTopHas 1 BBeJUTE 0.5 [[1]
paboTa «3ydyeHre OpraHoB IIBETKOBOTO 3HaueHue
pacteHus»]]
52 |[[Onopa Tena opraHu3MoB]] 1 BBeJIUTE BBEJIUTE [[1]
3HaueHue 3HaYeHue
53 |[[ABu>keHue opraHusmos]| 1 BBeJMTE BBelMTE [[1]
3HaueHue 3HaYeHue
54 |[[[TuTaHue opraHU3MOB]| 1 BBeJMTE BBelMTE [[1]
3HaueHue 3HaYeHue
55 ||[[TTuTaHMEe TO3BOHOYHBIX )KUBOTHBIX. 1 BBEMTE BBEMTE [[1]
[IuieBapuTebHas CUCTEMA YeJI0BeKa] | 3HaueHue 3HaYeHue
56 ||[[[pixaHHEe OpraHM3MOB]] 1 BBeJUTE BBeJIUTE [[1]
3HaueHue 3HaYeHue
57 ||[[AbIxaHHEe NO3BOHOYHBIX >KUBOTHBIX U YesJ0BeKa] | 1 BBeJUTE BBeJIUTE [[1]
3HaueHue 3HaYeHue
58 ||[[TpaHcnopT BelecTB y opraHu3MoB] | 1 BBE/IUTE BBEJIUTE [[1]
3Ha4YeHUue 3HauYeHue
59 ||[[KpoBeHOCHas1 cucTeMa MO3BOHOYHBIX )KUBOTHBIX U || 1 BBE/IUTE BBEJIUTE [[1]
yesioBeKal | 3HayeHUue 3Ha4YeHue
60 ||[[BriaeneHue y opraHu3aMoB]] 1 BBE/IUTE BBE/IUTE [[1]
3Ha4YeHue 3Ha4YeHue
61 ||[[3aumuTay opraHu3Mos]] 1 BBE/IUTE BBE/IUTE [[1]
3Ha4YeHue 3Ha4YeHue
62 |[[MMMyHHas1 cucTeMa yesoBeKa] ] 1 BBE/IUTE BBE/IUTE [[1]
3Ha4YeHue 3HauYeHue




Ne Tema ypoka KosinuectBo yacos ‘ JJIeKTpOHHBIE U PPOBbIE
n/m Bcero|| Koutposbhble || [IpakTHdecKue 00pasoBaTe/bHbIe Pecypehbl
paboThI paboThI
63 |[[[Pa3gpaxuMOCTh U peryisnus y OpraHu3Mos| | 1 BBeJUTE BBeJMTe [[1]
3HaueHue 3HayeHue
64 |[[TymopanbHas peryasuus U 3HAOKpPUHHasA cucteMal 1 BBeJMTe BBeJMTe [[1]
YKMBOTHBIX U YesI0BeKa| | 3Ha4YeHHe 3Ha4YeHHe
65 |[[[©PopMbl pa3MHOXEeHUSI OPraHKU3MOB] | 1 BBEJIUTE BBEJIUTE [[BubmmoTeka [TOK
3HaYeHue sHayenue |https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e]]
66 |[[[losioBOE pa3MmHOXxeHMe] ] 1 BBEJIUTE BBEJIUTE [[1]
3HaueHue 3HaYeHue
67 |[[[Meiio3]] 1 BBEJMTE BBEJIMTE [[BubmmoTeka [TOK
3HauYeHue 3HayeHue ||https://m.edsoo.ru/863e7f4a]]
68 |[[[TameToreHe3. O6pa3oBaHKe U pa3BUTHE NOJIOBBIX 1 BBEJIUTE 0.5 [[Bubmuoteka [IOK
KJ1eToK. JlabopaTopHas pa6oTta «M3yuyeHue 3HauYeHHe https://m.edso0.ru/863e81b6]]
CTPOEHHUs MOJIOBbIX KJIETOK HAa TOTOBBIX
MUKponpenapatax»|]
69 |[[MHZuBUAyasbHOE pa3BUTHE OPraHU3MOB — 1 BBEJIUTE BBEJIUTE [[Bubmuoteka [IOK
oHTOreHe3]] 3HauYeHue sHayeHnue  ||https://m.edsoo0.ru/863e8436]]
70 ||[[3ak/agka opraHOB U TKaHEHN U3 3apOAbILIEBBIX 1 BBE/IUTE BBEJIUTE [[1]
JIMCTKOB] | 3HayeHUue 3Ha4YeHue
71 ||[[PocT 1 pa3BuUTHE )KUBOTHBIX. JlTabopaTopHasi 1 BBE/IUTE 0.5 [[1]
paboTa «BbisiBJieHHEe TPHU3HAKOB CXO/CTBA 3HaueHue
3apo/ibllliel MT03BOHOYHbIX YKUBOTHBIX»] |
72 ||[[Pa3aMHO>eHHEe U pa3BUTHE PACTEHUH. 1 BBE/IUTE 0.5 [[1]
JlabopaTopHast paboTa «CTpoeHHEe OpraHOB 3HaueHue

Pa3MHOKEHUS BbICIIUX PaCTEHU»] |
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Ne Tema ypoka KosinuectBo yacos ‘ JJIeKTpOHHBIE U PPOBbIE
n/m Bcero|| Koutposbhble || [IpakTHdecKue 00pasoBaTe/bHbIe Pecypehbl
paboThI paboThI
73 |[[UcTopusa cTaHOBJIEHUS U Pa3BUTUS '€eHETUKH KaK 1 BBeJUTE BBeJMTe [[1]
Hayku|]] 3Ha4YeHHe 3Ha4YeHHe
74 ||[[OcHOBHbIE NOHSATHS U CHMBOJIbI TEHETUKH. 1 BBEJIUTE 0.5 [[BubmmoTeka [TOK
JlabopaTopHas paboTa «/[po3odusia Kak 00 bEKT 3HaYeHue https://m.edso0.ru/863e86f2]]
reHeTUYeCKUX UCCIeJOBaHUN»]|
75 ||[[3akoHOMEepHOCTH HacJ/e[0BaHUs TPU3HAKOB. 1 BBEMTE 0.5 [[BubmmoTeka [TOK
MoHoru6puaHoe ckpenuBaHue. [[pakTuyeckas 3HauYeHue https://m.edso0.ru/863e8878]]
pab6oTa "U3y4yeHue pe3yibTaTOB MOHOTHOPUIHOTO
CKpelluBaHusA y po30dusnbl']]
76 |[[LuTosIOrMYecKre OCHOBbI MOHOTUOPHU/AHOTO 1 BBeJMTeE BBelMTE [[1]
CKpeluBaHus] ] 3HayeHue 3HaYeHUe
77 ||[[AHanu3upytoliee ckpemruBanue. HemosiHoe 1 BBEMTE BBEJIMTE [[1]
JIOMUHUPOBaHue]| 3HaueHue 3HaYeHue
78 ||[[AurubpupHoe ckpemwuBaHue. [IpakTrudeckas 1 BBEJIUTE 0.5 [[Bubmuoteka [IOK
pa6oTa «M3yuyeHue pe3ybTaTOB JUTHOPULHOTO 3HauYeHHe https://m.edso0.ru/863e89a4]]
CKpelUBaHUsA y AP030dUIbI»]]
79 |[[LluTosIOTMYECKHE OCHOBBI IMTUOPUJHOTO 1 BBE/IUTE BBEJIUTE [[1]
CKpelluBaHus |] 3HaueHue 3HaAYeHue
80 |/[[CuensieHHOE Hac/e0BaHUe IPU3HAKOB] | 1 BBE/IUTE BBEJIUTE [[Bubmuoteka [IOK
3HaueHue sHayeHnue  ||https://m.edso0.ru/863e8c60]]
81 ||[[XpoMocoMHas Teopus HACJeACTBEHHOCTH] | 1 BBE/IUTE BBE/IUTE [[1]
3HaueHue 3HAYeHHue
82 |[[[TeneTuka nousal] 1 BBE/IUTE BBE/IUTE [[Bubmuoteka [IOK
3HaueHue sHayeHnue  ||https://m.edso0.ru/863e8c60]]
83 ||[[TeHoTHI KakK LieJIOCTHas cucTeMal | 1 BBE/IUTE BBE/IUTE [[1]
3HauYeHue 3HAYeHHue
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Ne Tema ypoka KosinuectBo yacos ‘ JJIeKTpOHHBIE U PPOBbIE
n/m Bcero|| Koutposbhble || [IpakTHdecKue 00pasoBaTe/bHbIe Pecypehbl
paboThI paboThI
84 |[[TeHeTu4yeckuil KOHTPOJIb Pa3BUTHUSA PACTEHUH, 1 BBeJUTE BBeJMTe [[1]
YKMBOTHBIX U YesI0BeKa| | 3Ha4YeHHe 3Ha4YeHHe
85 |[[[M3MeHYHBOCTb MPU3HAKOB. BUzbI 1 BBEJIUTE BBEJIUTE [[BubmmoTeka [TOK
M3MEHYHUBOCTH] | 3HaYeHue 3HayeHue |[https://m.edsoo.ru/863e8efe]]
86 |[[MoaudukanmoHHas U3MEHYUMBOCTh| | 1 BBeJMTE BBelMTE [[1]
3HaueHue 3HaYeHue
87 |/[[BapuauOHHBIN P U BapuallMOHHAs KpUBasi. 1 BBEJIUTE 0.5 [[BubmmoTeka [TOK
JlabopaTopHas pabota «HccienoBaHue 3HauYeHue https://m.edsoo.ru/863e8efe]]
3aKOHOMepHOCTel MoAuHUKAIMOHHON
M3MeH4YUBOCTHU. [locTpoeHUe BapralMOHHOTO psijia
Y BapHUallMOHHON KPUBOI»]|
88 |[[TeHoTHnMYeckass uU3MeHYMBOCTb. KoMOuHaTUBHasA | 1 BBeJMTeE BBelMTE [[1]
M3MEHYUBOCTD] ] 3HaueHue 3HaYeHue
89 ||[[MyTauuroHHast ©3MEHYUBOCTD. [I[pakTHYecKas 1 BBEJIUTE 0.5 [[1]
pa6boTa «MyTanuu y Apo30¢puibl (Ha rTOTOBBIX 3Ha4YeHHe
MUKpoTpenapaTax)»]]
90 ||[[3akOHOMEPHOCTH MYTALMOHHOT'0 MpolLiecca. 1 BBE/IUTE BBEJIUTE [[1]
JNUreHeTHKa U AMUT€HOMHUKA] | 3HaueHue 3HaAYeHue
91 ||[[TeneTuka yenoBeka. [I[pakTuyeckas paborta 1 BBE/IUTE 0.5 [[Bubmuoteka [IOK
«CocTaBJieHHe U aHaJIU3 POJI0CTOBHOMN»]] 3HauYeHHue https://m.edso0.ru/863e8d78]]
92 ||[[MeToabl MEAUIIMHCKON TEHETUKHU ] | 1 BBE/IUTE BBE/IUTE [[1]
3HaueHue 3HAYeHHue
93 ||[[3HaueHrEe MeAUIIMHCKON Ir'eHETUKHU B 1 BBE/IUTE BBE/IUTE [[1]
npeJloTBpPAllleHUH U JIeYEHU U TeHEeTHYEeCKUX 3HaueHue 3HAYeHHUe

3a60J1eBaHU M YesioBeKa] |
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Ne Tema ypoka KosinuectBo yacos ‘ JJIeKTpOHHBIE U PPOBbIE
n/m Bcero|| Koutposbhble || [IpakTHdecKue 00pasoBaTe/bHbIe Pecypehbl
paboThI paboThI
94 |[[OcHOBHBIE NOHATHUSA cesieKLUU. JlabopaTopHas 1 BBeJUTE 0.5 [[1]
pab6oTa «M3yyeHue COPTOB KYJbTYPHbIX paCTEHUN U 3HaueHue
HOPOJ, JIOMAIIHUX >KUBOTHBIX»] ]
95 |[[[MeToAbl cesieKIIMOHHOM paboThl. JlabopaTopHas 1 BBEMTE 0.5 [[BubmmoTeka [TOK
pa6oTa «M3ydyeHre METO/I0B CeJIEKI[UHM pacTeHUH» ] 3HauYeHue https://m.edso0.ru/863e9214]]
96 |[[JocTukeHUs cesleKLIMK PAaCTEHUM U )KUBOTHBIX. 1 BBeJMTE BBelMTE [[1]
[IpakTHyeckas paboTa «[IpuBHBKa pacTeHUI»]] 3Ha4YeHue 3Ha4YeHue
97 ||[[CoxpaHeHMe, U3yYeHUE U UCIIOJIb30BaHUE 1 BBEJIUTE BBEJIUTE [[1]
reHeTHU4YecKux pecypcos]] 3HayeHue 3HaYeHUe
98 ||[[BuoTexHOJIOTHS KaK HayKa U OTPaC/b 1 BBE/IUTE 0.5 [[BubmmoTeka [TOK
npou3Bo/CcTBa. [IpakTHyeckas pa6oTta «HM3yyeHue 3HauYeHue https://m.edso0.ru/863e9336]]
06'bEKTOB OMOTEXHOJIOTUU»]]
99 ||[[OcHOBHBIE HapaBJIeHUSA CUHTETHUYECKOU 1 BBEJIUTE BBEJIUTE [[1]
6uosioruu]| 3HayeHUue 3HaYeHue
100 ||[[XpoMOCOMHasl ¥ reHHasi UHXKeHepHs]| 1 BBEJIUTE BBE/JIUTE [[1]
3HaueHue 3HaYeHue
101 ||[[MeguuMHCKHME OUOTEXHOJIOTHUH] | 1 BBE/IUTE BBEJIUTE [[1]
3HaueHue 3HaAYeHue
102 ||[[Pe3epBHBIH ypoK. [loBTOpeHME, 0600611eHNUE, 1 BBE/IUTE BBEJIUTE [[1]
cucTeMaTv3alys 3HaHUHU || 3Ha4YeHue 3HauYeHue
(OBILEE KOJIMYECTBO YACOB 110 IPOT'PAMME | 102 | 0 [ 135 [
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