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1. ITosicHUTEIbLHAA 3aMMNCKA

[Tporpamma o yyeOHOMY npeamety «buonorus» (nanee - OMONOTHSA) HA CPEAHEM YPOBHE
obmero obpazoBaHus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6pazoBanue B Poccuiickoit @enepanuny, PI'OC COO, Konnenuuu npenogaBanus yaeo0HOTO
npenmeta «buonorus» u ocHoBHBIX DenepaiibHas padoyasi IporpaMmMa BOCIIUTAHUSA .

YueOHublii npenmer «buoJOrUsS» HA YpOBHE CpPEAHETO OOIIero OOpa30BaHUS 3aBEPIIACT
Ounosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacHIMpEHUE U yriyOlieHne 3HaHUi
Oo0ydJarmuxcsi O JKUBOM TMPHPOJE, OCHOBAX MOJICKYJISPHOH W KIETOYHOW OWOJIOTHH,
SMOpPUOJIOTUH U OMOJIOTUU Pa3BUTHUS, TEHETUKU, CEJICKIMH, OMOTEXHOJOTUH, 3BOJIOLHUOHHOTO
YYEHHS U KOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM ypOBHE OPHEHTUPOBAHO Ha
MOJTrOTOBKY YUAIIUXCs K IMOCJIEAYIONIEMY HOTYYSHUIO OMOJIOTHYECKOT0 00pa3oBaHus B By3ax U
OpraHMu3aIMsaX CPeJAHEro MpodeccHoHaANbHOrO 00pa3oBaHus. B ocHOBe ero cojepkaHus JEKUT
cucTemMa OMOJIOTUYECKUX 3HAHUM, MOJYYCHHBIX MPH M3yYECHUH YYAIIUMUCS, COOTBETCTBYIOIINX
CUCTEeMAaTUYECKUX pa3/ieJIOB OMOJIOTMM HA YPOBHE OCHOBHOro obmiero oOpazoBanus, B 10-11
KJlaccax 3TU 3HAHMs MOJy4YaroT pa3BUTHE. Tak, pacIIUpSIOTCA U YriyOJsitoTcs OMOIOrMYecKue
3HAHUS O PACTEHUSX, JKUBOTHBIX, TpuOax, OAKTEpUAX, O YEIOBEKE, M3JIararoTCsl MPHHIIUIIBI
JKU3HU, JONOJHUTEIBHO BKJIIOYAIOTCS OMOJIOTMYECKHE JIaHHbIE MNPUKIATHOTO U IOMCKOBOTO
XapakTepa, KOTOPble MOKHO UCIOIb30BaTh B KAUECTBE OPUEHTUPOB IS MOCIEIYIOIIEro BbIOOpa
npodeccuu. Bo3MorkHa TakKe HHTErpallvsi OMOJIOTMYECKUX 3HAHUH C COOII0ICHUEM IPa(UKOB,

Ctpyktypa mnporpamMmbl 1o ydeOHOMY mpenmery «buonorus» oTpa)kaeT CHCTEMHO-
YPOBHEBBII W SBOJIFOLMOHHBIM TOAXOABI K HM3y4eHHI0 Ouosiornu. COrlaCHO MM HM3y4aroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JAJISl )KUBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3allvH,
OBOJIIOIMHM OPraHMYECKOr0 MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOTo pa3zHo0Opasus
wianetsl. Tak, B 10 kiacce M3y4yarOTCS OCHOBBI MOJICKYISIPHOW M KJIETOYHOW OHOJIOTHH,
AMOPHOJIOTUN ¥ OWMOJIOTUN PA3BUTHS, TCHETHKU M CEICKIIUN, OMOTEXHOJIOTHU M CHHTETHYCCKON
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAHUS OOydarolmmxcs Mo OOTaHMKE, 300JIOTMH, aHATOMUH,
¢busmnonornun uvenoeka. B 11 kiacce n3yudaercs 3BOJIIOIMOHHOE YYEHHE, OCHOBBI HKOJOTHUHU U
yueHue o 6uocdepe.

[lenbto yueOHOro mpenmera «buonorus» sBisiercs obecriedeHre OOyUeHHUs y4alluXcs:
OMOJIOTUYECKHM TEOpUSM U 3aKOHaM, HUJesM, TPHUHIWIAM M TpaBUiIaM, OCHOBAaHHBIM Ha
COBPEMEHHOM €CTeCTBEHHO-HAyYHOW KapTHUHE MHpa, 3HAHUSM O CTPOEHUH, MHOTrooOpasuu u
OCOOCHHOCTSIX KJIETOK, OpTraHu3Me, pa3BUTHH, OHOIIEHO3e, HKOCHCTEMax, O BBIJAIOIINXCS
HAayYHBIX 3HAHMSX, JOCTH)KCHHS, COBPEMEHHBIC HWCCIEAOBaHUS B OWOJIOTHHU, TPHUKIAJIHBIC
ACTMeKThl OMONOTMYEeCKUX 3HAHUU. [ pa3BUTHS M TOANEp)KAaHUS HMHTEpeca ydYalluxcs K
OMOJOTUM NPUBOAUTCA OOBEM TEOPETHUECKOI0 MaTepuana B COAEPNKAHUM IPOTrpaMM IO
OHMOJIOTUH, TPeTyCMaTPUBAIOIINI 3HAKOMCTBO C COBPEMEHHBIMH CTAHOBJICHHUSIMH U Pa3BUTHUEM
ATOW WM MHOM 00jacTu OMOJIOTHH, BKJIAJ OTE€YECTBEHHBIX U 3apyOeXkHBIX YUEHBIX B pELIECHUE
OMOJOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

Henr wusydenuss yuedHoro mnpeamera «buosorus» Ha yray0néHHOM ypoBHe —
OBJIaJIcHUE OOYyYAIOUUMUCS TPHUBOJUT K TMOCTPOCHHUIO CTPYKTYpHO-(QYHKIIMOHATHHOU
OpraHM3ali >KUBBIX CHCTEM pa3HOTO paHra U NPUOOPETEHUI0 YMEHMH, HCIOJIb30BaTh 3TH
3HaHMS B 3aBHCHUMOCTH OT HWHTEpeca K OIpeaenéHHod o0mactd mpodecCHoHaTbHOU
JeSITeIbHOCTH, CBSI3aHHOM ¢ OMoJioruel, nin K BeIOOpY yuyeOHOro 3aBefeHUs Ui MPOAOIKEHUS
OMOJIOTMYECKOT0 pa3BUTHS. 0Opa3oBaHueE.

Joctuxenne 1nenu u3ydeHus npeamera «buonorus» Ha  yriayOGIeHHOM ypOBHE
OCTOPOXKHOI'O PELIEHUS CIEAYIOINX 3a4au:

OCBOEHHE O0Oy4YeHMs] 3aBHCUT OT CHCTEM OHWOJIOTMYECKHUX 3HAHUHA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIICMIMUIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COOTBETCTBYIOIIUX  COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTUHE MHpa; O CTPOCHHH,



MHOT000pPa3uu U OCOOEHHOCTSAX OMOJOTUYECKHX CHCTEM (KIIETKA, OPraHU3M, MOMYJSIUs, BH/I,
OouoreorieHo3, Omocdepa); 0 BBUIAOIIMXCS OTKPBITUAX W COBPEMEHHBIX HCCICAOBAHUSAX B
OuoJjoruu;

oOydeHre 00yYaroIUXCs ¢ METOJAaMU TMO3HAHUS JKUBOW MPHUPOJBI: UCCIIEI0BATENbCKUMHU
METOJIaMU OHOJIOTUYECKUX HAyK (MOJIEKYJSIPHOM U KJICTOYHOH OWOJIOTUH, SMOPHONOTHH U
OMOJIOTUM Pa3BUTHUS, TEHETUKU U CEJIeKIMH, OMOTEXHOJOIMH W CHHTETUYECKOW Ouoioruw,
MAJICOHTOJIOTUU,  DKOJIOTHH); METOJBl  CaMOCTOSITEIBHOTO  IMPOBEIEHUS  OMOJOTHYECKHX
UCCIIEIOBaHUM B JlabopaTopuu U B IMpupojae (HaOmoaeHue, H3MEpEeHHe, IKCIEPHUMEHT,
MO/ICJIMPOBAHUE);

OBJIaJicHUEe  OOyyaroumuMucs  TpeOyeT  HaBBIKOB:  CaMOCTOSITEILHO  HAaXOJUTh,
AHAIM3UPOBATh U UCIOJIH30BaTh OMOJOTHYECKYIO0 MH(DOPMAIIHIO; TIOIB30BATHCS OMOJIOTHYECKON
TEPMHUHOJIOTHEH M CHUMBOJIMKOW; COXPAaHUTh CBSI3b MEXKAY pa3BUTHEM OHOJIOTUYECKUX U
COIMATTbHO-9KOHOMHYECKUX U IKOJIOTHYECKUX MPOOJIEM YeIOBEUYECTBA; OLICHUBATh ITOCIIEICTBUS
CBOCH 1eATeIbHOCTH B OTHOLIEHUH OKPY>KaIOIIel MPUPOIHOM cpefibl, COOCTBEHHOTO 37J0POBbS U
3I0pOBbsSI  OKPYKAIOIIMX  JIIOAEH; 0OOCHOBBIBaTh W COOMIOAATH MEpbl  NMPO(UIAKTHKH
WH(MEKIMOHHBIX 3a00JIeBaHMii, MPaBUJI MOBEICHUS Ha MpuUpoje u obecriedeHus: 0€30MacHOCTH
COOCTBEHHOW JKU3HEIEATCIILHOCTH B MPUPOIAHBIX M TEXHOTCHHBIX CPEIax; OXapaKTepHU30BaTh
COBpPEMEHHBIEC HayYHbIE OTKPBITUS B 00JaCTH OMOJIOTHH;

pPa3BUTHE WHTCIUICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH ydYamuxcsi B IpoIiecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pEeIIAOIUMH BX TMPOOJIEMBI, METOJOJIOTHEH OWOJIOTHYECKUX HWCCIICIOBAHUH, MPOBEACHHEM
AKCIIEPUMEHTANIBHBIX HCCIEOBAaHUM, pelleHHeM OHOJOrHYecKUX 3aJad, HCCIeJOBaHUEM
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIUTAaHHUE Y 00YYaIOIIHUXCS IEGHHOCTHOTO OTHOIICHUS K KUBOM IPUPOJIE B IIEJIOM U K €€
00BEKTaM W SIBJICHHSIM; SIBJSIFOTCS. OCHOBAMH TE€HETHYECKOW T'PaMOTHOCTH, OOINEH KYJIBTYpPhI
MOBE/ICHHUS B IIPUPO/IC; MOATOTOBKA €CTECTBEHHO-HAYYHBIX 3HAHUM;

oOydeHrne HEOOXOJMMBIM HaBbIKAaM B O0JACTH PaTUOAKTHBHOTO MPUPOIOIIOTH30BAHHMS
(cobmroeHne mMpaBWJI TIOBEACHHS B TMPUPOJIC, OXPAaHE BHJIOB, 3KOCHCTEM, OHOCHEpHI),
COXpPaHEHUIO COOCTBEHHOTO 3/J0POBBS M 3/I0POBbSl OKPYXKAIOIIMX JIIOJAEH (CoOmroaeHne mep
3alIMTHBIX Mep, o0ecreueHrne 0e30MacHOCTH KHU3HEACSTEIbHOCTH B €CTECTBEHHBIX YCIOBHSIX
MIPUPOJTHOTO ¥ TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE HCITOJIb30BAHHS OMOJIOTUICCKUX 3HAHUU U
YMEHHH B IIOBCETHEBHOW KU3HU,

Co3manue yclIoOBHH HJii OCO3HAHHOTO BbIOOpa OOYYAIOMIMMHCS TIO3BOJSET TPACKTOPUU
WHAWBUAYAILHOTO 00pa30BaHMs, CHOCOOCTBYIOIIETO MOCIEAYIOMEMY MpodecCHOHATLHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHJWBHUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

Mecto yuedHoro npeamera «buoJiorusi» B yueOHOM ILIaHe.

OO0miee 4ucIO YacoB, OTBEIEHHBIX JII U3Y4EHHs OHOJIOTUM Ha YIIyOJEHHOM YypOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 uaca: B 10 wmacce — 102 gaca (3 yaca B
Hezeno), B 11 kmacce — 102 (3 B Henernto).

2. [lnanupyembie 00pa3oBaTe/bHbIE Pe3yJbTAThI

JIMYHOCTHBIE pe3vJabTaThl OCBOCHUA KypcCa IMpeaMETa «buoorus AOJIKHBI OTpaXaTb
TOTOBHOCTh M CHOCOOHOCTh OOYYaroUIMXCsl PYKOBOAMTHCS C(HOPMHPOBAHHON BHYTpPEHHEH
HO3HHI/I€ﬁ JIMYHOCTH, CUCTEMOH IEHHOCTHBIX OpHCHTaHHﬁ, MMO3UTHUBHBIX BHYTPCHHUX
yOSXKIACHUH, COOTBETCTBYIOIINX YCTOMUYMBBIX IIEHHOCTHBIX IMO3HMIUH POCCHUICKOro OOIIecTBa,
MNPOAJICHUA XU3HCHHOT'O OIIbITa M OIbITa ACATCIBHOCTH B IPOLECCE pCain3alliid OCHOBHBIX
NPUHIAIIOB BOCIUTATEIBHON JEATENILHOCTH, B TOM B YaCTH KOJIMYECTBO:

1) BbiciIee 0O6pa3oBaHue:




C(OPMHPOBAHHOCTh TPAXKIAHCKON MO3UIMKU OOYYalOmIErocss KaK aKTUBHOTO U
OTBETCTBEHHOTI'O 4JieHa POCCUICKOr0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYL[MOHHBIX IIpaB M OO0S3aHHOCTEW, YBa)KEHHUE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3/1aHUH HAYYHBIX ITPOCKTOB,
pellIeHNU HAyYHBIX U [MO3HABATENbHBIX 3a/1a4, OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPENENATh CBOIO IMO3UIMIO MO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM
YKU3HU U OOBSICHSTH €€;

YMEHUE YUYUTBHIBaTh B CBOMX JICHCTBHUAX HEOOXOAWMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JItOJIeH C pa3HBIMU YOEXKACHUSIMHU, KYJIbTYPHBIMU EHHOCTSAMHU U KOHKPETHBIMU
IIOJIOKEHUSIMY;

TOTOBHOCTh K COTPYAHHYECTBY B TPOIECCE COBMECTHOIO BBIMIOJIHEHUS YYEOHBIX,
IIO3HABATEIIBHBIX W HCCIIEIOBATEIbCKUX 3aJa4, YBAXUTEIBHOIO OTHOLICHUS K MHEHHIO
KOH(JIMKTOB MPHU 00CYX ACHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKOHN T'PaKTAHCKOW HJICHTUYHOCTH, TTATPUOTH3M, TOICPKKA
CBOEro0 HAapo/a, YyBCTBO OTBETCTBEHHOCTU Iepen PoauHOW, ropaocts 3a CBOM Kpail, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOIIJIOE U HACTOAIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHWE K MPUPOJAHOMY HACIEIUI0 W MaMITHUKaM IPUPOJIBI,
JOCTHKEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIOCOOHOCTH OLIEHUTH BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBIICHUE U pa3BUTHE OUOJIOTUH,
NOHMMaHWE 3HAYCHHWs OWOJIOTMM B MO3HAHWU MPHPOJBI TMPHUPONBI, B JKU3HMU YEIIOBEKa M
COBPEMEHHOT0 00IIeCTBa;

ujeiiHasi yBepeHHOCTb, TOTOBHOCTH K CiIyk0e U 3amuTte OTedyecTBa, OTBETCTBEHHOCTD 3a
CBOIO CYIB0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(OpPMUPOBAHHOCTh MOPAJILHOTO CO3HAHUS, ’TUUECKOTO TIOBEJICHUS;

CIOCOOHOCTh OIIEHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIIEHHs, OPUEHTUPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAaHME JINYHOTO BKJIaJa B TOCTPOEHHE OYAYILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIUTENSM, CO3JAaHUE CEMbH Ha OCHOBE
OCO3HAHHOT'O NPUHATUS LICHHOCTEW CEMEHHOM XU3HU B COOTBETCTBUU C TPAIULMAMHU HApPOJIOB
Poccuu;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOILLIEHUE K MUY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

MOHUMaHNE SMOLIMOHAIIBHOTO BO3JICHCTBHS KUBOW MPUPOABI U €€ [IEHHOCTEN;

TOTOBHOCTb K CAMOBBIPAKCHUIO B PA3HBIX BUJAX MCKYCCTBA, y4ET Ka4yeCTBA TBOPUYECKOH
JUYHOCTH;

S) ¢wusuyeckoro BocnUTaHUS, (POPMHPOBAHUS KYJIbTYPbl 310POBbA H
3MOLMOHAJIBHOIO COCTOSIHUSA:

MOHMMaHHe W oO0ecleYeHne 3J0pOBOTO M Oe3omacHoro oOpasza KU3HH (310pOBOE
nuTaHue, coOMI0IeHHe TUTHEHNYECKUX MPaBWI U HOPM, cOaJaHCHUPOBAHHBIA PEKUM 3aHATUN U
OT/IbIXa, PEryjsipHas TUHAMHMKa aKTUBHOCTH), OEpEXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY 3/I0POBBIO U IICUXHUECKOMY 3/I0POBBIO;

MOHMMaHHE LEHHOCTeH MHIUBHIYaJbHOIO NpaBa M KOJJIEKTMBHOTO 0€30MacHOro
MTOBEJICHUS B OTHOIIEHUH YI'PO3 3J0POBBIO U KU3HM JIFOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX MPUBBIUEK (YIOTpeOICHHE aJIKOToIs,
HapKOTHUKOB, KYpEHHUS);



6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE IIEHHOCTEH MacTepCcTBa, TPYAOTI00uE;

FOTOBHOCTh K  aKTUBHOM  JEATEIbHOCTH  TEXHOJOTMYECKOM W COLHUAIBHOU
HAIpPaBIEHHOCTH, CHOCOOHOCTh MHULIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIBLHO BBINOJHATH
TaKyI0 JIeSITeIbHOCTD;

UMHTEpEC K pa3lnyHbIM cepaM NpodecCHOHATbHON AEATEeIbHOCTH, YMEHHUE OCO3HAHHO
BBIOMpATH OyIyIIyto MPO(ECCHIO U PeaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K IOJHOMY OOpa3oBaHHI0 M CaMOOOpPa30BaHUIO Ha BCIO
JKU3HB;

7) 3K0JI0ru4ecKOro BOCIMTAHMS:

9KOJIOTUYECKOE OTHOIICHHE K MPUPOJIE KaK K UCTOYHUKY KU3HU Ha 3eMJie, Ha OCHOBE €€
CyILIECTBOBaHUS;

MOBBIIIIEHUE OCOOOTO0 yPOBHS KYJIbTYphl: MPHUOOPETCHHE OIBITA, TUIAHUPOBAHHE
MOCJIEIYIOLIUX 111aroB U OLIEHKA UX BO3MOXKHBIX MOCIEACTBUM I OKPYKAKOUIEH CPeJIbl;

OCO3HaHUE TT100aTHHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIEM U MMyTeH X PelICHHUS;

BO3MOXXHOCTh HMCIOJIb30BaTh MOJTYYEHHBIC MPU U3YYCHUU OHOJOTHH 3HAHHS U HABBIKU
npu  oOecriedyeHUH TpoOJeM, OrpaHWYCHHS C PAIMOHAIBHBIM  PHUPOAOINOIHE30BAHUEM
(cobmroieHue mpaBuil MOBEACHUS B MPHUPOJIE, HAMPABJICHHBIX HAa COXpPAaHEHHE PaBHOBECHS B
IKOCHCTEMAX, OXpaHe BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HEINpUSATUE ACHCTBUMN, MPUHOCALIMX BpEJ OKpYXKaroled NpUpOAHOU cpene,
yYMEHHUE TIPOTHO3UPOBATh IKOJIOTHUECKHUE MOCIEACTBUS PEANPUHUMATEIHLCKON AESTEIHbHOCTH U
peaoTBpaniaTh Ux;

HaJU4Yhe PA3BUTOIO HSKOJOTMYECKOTO MBINIICHUS, KYJIbTYpbI, OIbITA JEATEIbHOCTH
[JIABHOM HANpPaBJICHHOCTU, YMEHUSI PYKOBOJUTHCS UMU B [1I03HABATEIbHOW, KOMMYHUKAaTUBHOU U
COIIMAIbHOM TPAKTUKE, CTPEMJICHUE K MPOJOIKEHUIO B MPAKTHUYECKOW ACSITEIHHOCTU TJIABHOU
HaIlpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

chOpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIAs COBPEMEHHOMY TOJXOIY
pa3BUTHs HayKd U OOIIECTBEHHOW TWPAKTUKH, OCHOBAaHHAas Ha JUajore KyJIbTYpHI,
CIOCOOCTBYIOIIAsT OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUDE;

COBEPIIICHCTBOBAHUE  SI3BIKOBOM M YHUTATEIIbCKOM  KYJIBTYpbl  Kak  CpelICTBa
B3aUMOJICHCTBUS MEXKIY JIIOJIbMH U ITO3HAHUS MUPA;

MMOHMMaHUE CHEeIU(UKN OMOJIOTHH KaK HAyKH, OCO3HAHUsS €€ IMepexojia B MOCTENEHHOE
HAyYHOE MBIIUICHHE, CO3JaHMs IEJIOCTHOTO MPEACTaBICHUS 00 OKpYKalIleM MHUPE KaK O
€IMHCTBE TPHUPOJIBI, YEJIOBEKa M O0OIIecTBa, B TO3HAHUU 3aKOHOMEPHOCTEH U YCIOBUU
COXPAHEHHUs €CTECTBEHHOTO PAaBHOBECHS;

YBEPEHHOCTh B WHHOBAIIMOHHOCTH OHWOJIOTMHM JIJIi COBPEMEHHON ITUBUIIM3AIINU:
o0ecrieueHre HOBOTO YPOBHSI Pa3BUTHUS YEIOBEUYECTBA, CO3JaHUE MEPCIEKTUBHBIX TEXHOIOTHUH,
CIOCOOHBIX peIIaTh PECypCHbIE MPOOJEMBbI YETOBEYECTBA, MOUCK MyTEeW BBIXOJAa U3 MPOOJIeM
DKOJIOTMYECKOTO pa3BUTHUs ©  oOecmedyeHue Tmepexoja K  YCTOMUHMBOMY  pPa3BUTHIO,
palroHaIFHOMY MCIIOIB30BaHUIO OMOPECYpPCOB U (HOPMHUPOBAHUIO HOBOTO CTaHIAPTA )KU3HU;

3aMHTEPECOBAHHOCTH B TOJTYYCHUH OMOJOTHYECKHUX 3HAHUI B IIENIAX MOBBIIICHUS 001Iei
KYJIbTYpPbl, €CT€CTBEHHO-HAay4YHOH TPAaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
TPaMOTHOCTH O0y4aronmxcs, GopMUpyeMoil mpu N3yu4eHUr OUOJIOTHH;

MMOHUMAaHWE OCHOBAaHWA METOJOB TIO3HAHWA, NPUMEHEHHE B PA3JIMYHBIX HayKax,
CIIOCOOHOCTH HCIIONIB30BAaTh MONydaeMble 3HAHUS Ui aHAIM3a W OOBSCHEHUS TMEepPCIEKTUB
OKPY’KaIOIIEr0 MHUpa M TMPOUCXOANIMX B HEM HM3MEHEHMH, yMEHHE Jenarh OOOCHOBAaHHBIC
BBIBOJIbI HA OCHOBE Hay4dHbIX ()aKTOB M (PAaKTUYECKHE TaHHBIC C TMOJYYEHHEM JIOCTOBEPHBIX
BBIBOJIOB;

BO3MOXXHOCTh CaMOCTOSITETIbHO HCIOJB30BaTh OHMOJOTHYECKHE 3HAHUSA I PElICHUS
po0JIeM B M3HAYAIBHO )KM3HEHHBIX 00BEKTaX;



OCO3HAaHWE IIEHHOCTEW HAYYHOH JEeSATEILHOCTH, TOTOBHOCTh HW3Yy4YaTh IPOCKTHYIO U
UCCIIEIOBATEIBCKYIO JeSITETbHOCTh HHIAMBHIyaTbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M CamMoOOOpa30OBaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJOTMM B COOTBETCTBHH C >KU3HEHHBIMHU
NOTPEOHOCTSIMHU.

MeTtanpeaMeTHble Pe3VabTaThl OCBOCHUS yueOHOro mpeamMera «bronorus» BKIIIOYaloT:
3HaUMMBbIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXmpeIMeTHbIE) 0OIICHAYYHBIC TIOHSATHUS, OTPAXKAIOIIHIE [IEIOCTHOCTh HAYYHOH KapTHHBI MHUpa
U CHeIHabHbIC METO/bI TIO3HAHMS, IPUMEHEHHE B COBPEMECHHBIX HayKaX (BELIECTBO, YHEPTHS,
SIBIICHHE, TPOIECC, CHCTEeMa, HAaydHbId (DAaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIEeNOBaHUE, HAOIIOJIEHUE, M3MEpPECHHE, SKCIEPUMEHT U JIPYTHE); YHUBEpCATbHBIC
TEXHOJIOTUYECKUE  JeWcTBUS  (TIO3HABaTelbHBIC, KOMMYHHKATHBHBIC,  PETYJSTHBHBIC),
obecrieueHne oOecredeHus] (QYHKIMOHATBHOH TPAMOTHOCTH M COIMAJIBHBIX HABBIKOB
00y4aromuXCcsi; CIOCOOHOCTH O0YYarOIIUXCsl UCIOJIB30BaTh OCBOCHHBIC MEXKIMCIUTLIHHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHWUS U YHHBEpPCAJIbHBIC TEXHUYECKHE ACHCTBHS B MO3HABATEIHLHOU U
COLMAIbHOM MTPAKTHKE.

B pesymbraTe u3yueHuss OHOJOrMM Ha YPOBHE cpenHero oomiero oOpa3oBaHUS Y
oOyyaromuxcst  (GOPMHUPYIOTCS ~ IMO3HABATENbHBIC  YHHBEpPCAJIbHBIC  TEXHOJIOTMYECKHE,
KOMMYHHUKATHBHBIC YHHUBEPCATbHBIC TEXHOJIOTUYECKHE NCHCTBYS, pETYJISTHBHBIC
YHUBEPCAJIbHBIC TEXHOJIOTUYCCKHE JACUCTBUS, COBPEMECHHAS ICATEIIHOCTb.

MertanpeaMeTaple O0IIME pe3yJabTaThl OCBOCHHUS CpPEIHEro 00pa3oBaHUS JIOJDKHBI
OTpaKaTh:

Bnanenue yHuBepcaJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY JICHCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENTLHO C(HOPMYIIHPOBATh M aAKTYyaJU3UPOBATH MPOOJIEMY, PAacCMOTPETh ee
BCECTOPOHHE;

P OCBOCHHWU 3HAHUU MPUEMBI JIOTHYECKOTO MBINUICHUS (aHAU3, CHHTE3, CPABHCHHE,
kiaccudukanus, 0000IICHHUE), PACKPBIBATH CMBIC OHOJOTHYECKHX MOHATHH (BBIACIATH HMX
XapaKTepHBIC TPU3HAKU, COXPAHATH CBS3H C APYTUMHU TTOHITHUSIMH);

OTIpEAETATh NN JIeATENbHOCTH, 3a/laBaTh MapaMeTpbl U OMNPEAENSATh KPUTEPUU HUX
JIOCTHIKEHUH, COOTHOCHTD PE3YIbTaThl ACITSILHOCTH C TIOCTABJICHHBIMU BparamMu;

MCIOJIb30BaTh OMOIOTUYECKUE TIOHITHS A7l 00BsCHEHUS (DAaKTOB U MPEATOCHIIOK KUBOM
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, 10 aHAIOTHUIM),
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBO/JIbI U BBIBO/IBI,

MPUMEHSTh CXEMHO-MOJICIBHBIE CPEJICTBA IS HW300paKCHHsSI CBS3eH W CBsA3CH B
M3y4aeMbIX OMOJOTHYECKHX OO0BEKTaX, a TaKKe MPOTUBOPEUMH Pa3HOTO pPOJia, BBIABICHHBIX B
Pa3TUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

Pa3paborate mnaH pemieHUs mpobdIeM ¢ y4€TOM aHaau3a COCTOSHHUS MaTepUAIbHBIX U
HEMaTepUATBHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBBI B IEATEIHLHOCTD, OIIEHUBATh COOTBETCTBUE PE3yIbTATOB ACHCTBHIA,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIONHATH pPabOTy B YCJIOBHUSX pPEANbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BIIQ/IETh HABBIKAMU Y4eOHO-HCCIEI0BATENbCKON U MPOEKTHOW AESITeNFHOCTH, HABBIKAMH
pasperieHuss MpoOJieM, TEXHOJOTHYHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEILHOMY ITOHUCKY
METOJIOB PEICHHS] MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METOJIOB TIO3HAHHUS,




UCTOJb30BATh PA3JIMYHBIE BHUIBI JESATEIBHOCTH 10 TOJXYYEHUIO HOBBIX 3HAHUH, HX
npeoOpa3oBaHuio, MPeO0OPa30BaHUIO U MPUMEHEHHUIO B HAYUYHBIX YUPEKICHUAX, B TOM UUCIIE TPU
CO3/IaHUH HAYYHBIX U COIUAIBHBIX TPOEKTOB;

dbopMUpOBaTh THUII HAY4YHOTO MBIIUICHUS, BJaJeTh HAy4YHOH TEPMUHOJIOTHEH,
KJIFOYEBBIMH MOHATUSIMH U METO/IaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33aJaud B OOpa30BaTEIbHON AEATEIHLHOCTH U
JKMU3HEHHBIX 00BbEKTAX;

BBISIBJISITH TPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyallu3UpOBaTh 3ajady, BBIIBUTATbH
TUIOTE3y pELICHUsI €€, HAXOAWUTh AapryMEHThl Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTphbl U KPUTEPH pEeIICHNUS;

aHAJIM3UPOBATh IONYYEHHBIE B XOJI€ PEUICHUs 3aJaud pe3yJbTaThl, OILCHUBATH HUX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaTh OLIEHKY HOBOW CHTYyalllH, OLICHUTh IPUOOPETEHHBIH OIIBIT,

M3YYHUTh IIEJICHAIIPABJICHHBII MOMCK CpPEACTB IMEepeHoca U CrocoOOB JAEWCTBUN B
npodeccuoHaIbHOM cpere;

yMeTb TNEPEHOCHTh 3HAaHHWA B I[O3HABATEIbHYI0O M  MPAKTHYECKyl0 o0yactu
KHU3HEIEATEILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX PETUOHOB CyOHEKTOB;

BBIJIBUTaTh HOBBIE WJCH, NMpPEUIaraTh OPUTHHAIBHBIC TOAXOIbI M PEIICHUS, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKasl albTepHATHBHBIC PEILICHUSI.

3) padora ¢ unopmaunmeii:

OPUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHHKAX HWH(GOpMalnuu (TEKCTOBbIE YdeOHBIE
nocoOusi, HAYYHO-TIONMYJIAPHOW JIMTEPaTyphl, OHMOJOTUYECKHE CJIOBApH M CIPABOYHUKH,
KOMIIBIOTEpHBIE 0a3bl AaHHBIX, B IHTepHeTe), aHAIM3UPOBaTh HHPOPMAIIHIO PA3TUYHBIX BHUJIOB
1 GOpM MPEICTABICHHS, OLIEHUBATD €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTb;

(dbopMynupoBaTh 3aMpoChl W MPUMEHSATH pa3jIMYHBIE METOJbl MPU IMOUCKE U OTOOpe
O6uonornyeckoit mHGopMaIK, HEOOXOIUMOH JIJIsl peIICHHsI HAyYHBIX 3a1a4;

MPUOOPECTH OMBIT HMCMIOIB30BAHUS HH()OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3IIMNYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOpaTh ONTUMANIbHYIO (OpMy MpencTaBieHUs OHUOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCIOJb30BAaTh HAYYHBIH S3bIK B KauyecTBE CpPEJCTBa IpU paboTe ¢ OMOIOrHYEecKOi
uHpOpMannell: TPUMEHITh XUMHUYECKHe, (PU3MUECKue W MaTeMaTHYeCKHe 3HAKH W CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, HCHOJb30BaThb M MpeoOpa3oBbIBATH 3HAKHO-
CHUMBOJIMYECKHE CPEJICTBA HATIISTHOCTH;

o0najaTh HaBbIKAMHM OOHApyXXKeHHs M 3alThl HH(OpMaUK, WHPOPMALUOHHOM
0€30MacHOCTH JINYHOCTH.

Buiaenne yHuBepcaabHbIMH KOMMYHUKATUBHBIMY /1 CTBUSIMH:

1) oOmenmne:

u3ydaTh OOIEHHE BO BceX cdepax JKU3HM, AKTHUBHO YYacTBOBAaTh B JUAJIOTe MIIU
00CYXICHUH TI0 CYIIECTBYIONIECH 00CykaaemMoii Teme (yMEHHE 3a/1aBaTh, BHICKA3bIBATh BOMIPOCHI
OTHOCHUTEJIHO BBITOJIHEHUS MpelaraeMoi 3ajjauu, YYUThIBaTh MHTEPECHl M COTIACOBAHHOCTH
MO3HIIAN IPYTHX YYaCTHUKOB TUAIIOTA HITH TUCKYCCHH);

pacrio3HaBaTh HeBepOalibHbIE CpeACTBa OOIIEHUS, MOHMMAaTh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUST KOH(PIUKTHBIX CUTYAIHi, YMETh CMSATYaTh KOH(DIUKTH U
BECTH ce0sl HOPMAJIBLHO;

BJIQJIETh PA3IMYHBIMHU CITOCOOaMU OOIIEHHSI W B3aUMOJICHCTBUS, TIOHUMATh HAMEPEHUS
JPYTUX JIIOJEH, U3MepATh YBAXKHUTEIbHOE OTHOILIEHHE K cOOeCeHUKY M B NpaBHJIbHOU (Qopme
(bopMyITHpPOBaTH CBOW BO3PAKECHUS;

Pa3BEPHYTO U JOTMYHO U3JaraTh CBOM BOMPOC C MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:



MIOHMMATh U HMCIIOIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBUIYaJIbHON pabOTHI MpH
ompeneaeHun OUOJOTHYECKUX Tpo0JeM, 0OOCHOBBIBATH HEOOXOAWMOCTh MPUMEHEHHS (hopm
IPYNIIOBOTO B3aUMOJICHCTBUS NIPU PELICHNU YUeOHOH 3a1a4H;

BBIOEpUTE TEMbl M METOAbl JACHCTBHI YYaCTHUKOB C Yy4€TOM OOIIUX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJIOr0 Ul€Ha KOJUIEKTHBA,

COBMECTHAsl JI€ATEIbHOCTh, OpraHu3aluss W KOOpAMHALMs JEUCTBUM 1O €€
OCYILIECTBIICHUIO: COCTaBUThb ILIAaH JEHUCTBMM, 3amucarb JEHUCTBHS C Y4YETOM LEIEHd MOHUX
Y4aCTHUKOB, OOCYJIUTh Pe3yJIbTaThl, IPUHATH COBMECTHYIO paboTy;

OLIEHUTh KaueCTBO CBOETO BKJIa/1a M KOMAHIbl KaX/I0TO YYaCTHHKA B OOIIUX pe3yibTaTax
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpesiaraTb HOBbIE IIPOEKThI, OLIEHUBATh WJEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKOW MHHOBALINY;

N3y4aiiTe NO3UTUBHOE CTPATETUUECKOE MOBEAEHUE B PA3JIMYHBIX YCTPOMCTBAX, BKIKOYAs
KpEaTUBHOCTh U BOOOpaxKeHHE, YTOOBI ObITH MHUIIMATUBHBIM.

Bnanenune yHuBepcaJbHbIMHU PeryisiTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ul BBIABIEHUS MpPOOJIEM M MX pEIICHUs B
JKU3HEHHBIX U HAYYHBIX LIEJIAX;

MIOJICTAaBKM Ha OCHOBE OHMOJIOTMYECKMX 3HAHUM, LIEJEBbIE M CMBICIOBBIE YCTAaHOBKU B
CBOMX JIEUCTBUSIX M IIOCTYNKax IO OTHOIICHHUIO K JKUBOM NPHUPOAE, CBOEMY 3J0POBBIO M
3/10pOBBIO OKPYXKAIOLIHX;

CaMOCTOSITENILHO U3y4YaTh MO3HABATEIbHYIO JIEATEIbHOCTD, BBISABIATH IPOOJIEMBI, CTABUThH
U (GopMynupoBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTENIbHON JEATENbHOCTH U KU3HEHHBIX
00BEeKTaX;

CaMOCTOSITEJIbHO COCTAaBUTh IUIAH PELICHUs MPOOJIEM C Yy4ETOM MMEIOLIUXCS PECYPCOB,
€CTECTBEHHBIX BO3MOXHOCTEW U MPUPOIHBIX YCIOBHIA;

JlaTh OLIEHKY HOBOM CUTYyalluy;

YTOYHEHHE PaMOK HACTOSIIEro IMpeIMeTa Ha OCHOBE JINUHOTO 1IBETA;

JieaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUTh IPUOOPETEHHBIN OIBIT;

Obecneuenne (opMupoBaHHs U oOecledeHHs ONaronpusTHON HpyIUIMHU B Pa3HbIX
00JacTsX 3HaHUH, TOCTOSIHHOE TMOBBIIIEHHE CBOETO 00pa30BaTEIbHOIO U KYJIbTYPHOTO YPOBHSL.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBOWM CHUTYyallMM, BHOCUTh KOPPEKTHUBBI B JESTEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB ACUCTBUSIM JIULL;

BJIaJIETh HABbIKAMHU [I03HABATEJIbHOW pediekcuy, TakKUMH Kak OCO3HAaHHOCTh
IPOUCXOIAIINX JACUCTBUM M MBICIHUTEIBHBIX IIPOLECCOB, HUX Ppe3YylbTaTOB U IPHUYHH,
MCIIOJIb30BaTh NPUEMBI pe(IeKCHH JIJIs OLIEHKU CUTYalluii, BbIOOpa BEPHOTO PELICHMUS;

YMETb OLICHUBAaTh PUCKHA U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MOTHBBI IPUHSITUSI U ApTYMEHTHI IPYTUX MPH aHAJIU3€ PE3yIbTaTOB JESTENIbHOCTH;

3) npuHATHE cedsi U APYTHUX:

MIPUHUMATD ce0sl, TOHMMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MOTHBBI IPUHSTHS U apTYMEHTHI IPYIUX IIPU aHAIU3€ PE3YNbTATOB ACATEIbHOCTH;

BaTh CBOE MPaBO U MPaBO APYIUX IMpU3HABATh OIIMOKH;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

IIpenMeTHbIe Pe3yJILTATBI OCBOCHUS cofiepKaHUsl Kypca «buosorus» Ha yrinyOiaéHHOM
YPOBHE OPHEHTHPOBAHBI Ha obecnieueHne NpopuIbHOro 00yueHus odyqaronmxcs ononoruu. K
HUM OTHOCSTCSI: 0COOEHHOCTH 11 OMOJIOTUU HAYYHBIX 3HAHU, TPUEMOB U IIPUEMOB JIeHCTBUI
10 OCBOCHMIO, TPe0Opa30BaHUIO U TPE0OPA30BAHUIO 3HAHUI, BUIIBI IEATEILHOCTH 110




MIOJIyYEHUIO HOBBIX 3HAHUI U UX IIPUMEHEHHUE B Pa3JIMYHbIX HAyYHBIX, a4 TAK)KE B €CTECTBEHHBIX
’KM3HEHHBIX YCIIOBHSIX.

[IpenmeTtHbIe pe3ynbTaThl 0OCBOCHUS yueOHoro npenmera «buonorus» B 10 knacce:

c(OpMHpOBAHHBIE 3HAHUS O MECTHON U OMOJOrMYECKOl CUCTEME B COBPEMEHHOM Hayke,
B €CTECTBEHHO-HAYYHOH KapTWHE MHpA, B MO3HAHWU MPUPOJBI, YCTOWYMBOCTH M 00ECIICUEHUHN
Ipo0JeM palMOHAIBHOIO MPUPOIONOIB30BaHUs, O BKIIA/le POCCUNHCKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE OHMOJOIMH; KOTOpas BKJIIOYAeT B ce0s: OCHOBOMNOJAraronMe OHOJIOrMYecKHe
TEPMUHBl U TOHATUS (PKU3Hb, KJIETKa, OpPraHu3M, MeTaboIM3M, IOMEOocTa3, CaMOpEeryJisilus,
CaMOBOCIIPOM3BOICTBO, HACIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT M PAa3BUTHE), OMOIIOTHYECKHE
teopun (kierounas teopus T. IlIBanna, M. Ineiinena, P. BupxoBa, xpomMocoMHass Teopwus
HacienctBeHHoctd T. Moprana), yuenus (H. W. BaBunoBa — oneHTpax MHOrooOpasus u
IPOMCXOXKAEHUS KYJIbTYPHBIX pacTeHuil), 3aKoHbl (eAMHOOOpa3usi IOTOMKOB IIE€PBOIO
IIOKOJICHUS, PAacCIpeleleHMs, YUCTOThl TaMeT, He3aBUCHUMOro HacienoBanus I'. Menaens,
IFOMOJIOTHYECKUX  PAJOB B  HacieAcTBeHHoW  u3meHunBocth H. .  Basuiosa),
IPUHLMIIAAIBHOCTU (KOMIIEMEHTAPHOCTH);

IPUMEHEHHE METOJOB HAYYHOrO IIO3HAaHUs, IMPUMEHEHHE B  OHOJIOIMYECKHX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HA0III0ICHHE, SKCTICPUMEHT);

JIONIOJIHUTEIbHBIE  MPU3HAKM  BUPYCOB, KIETOK IPOKAPUOTOB U  3YKAPHOTOB,
OJIHOKJIETOYHBIX W MHOIOKJIETOYHBIX OPIaHM3MOB, B TOM 4YHUCIIE CMEPTOHOCHBIX, T'pHOOB,
pacTeHMi, )KUBOTHBIX U YEJIOBEKA, OPIaHOB U CUCTEM OPraHOB pacTEHUil, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEAEATEIbHOCTH, IPOTEKAOIUX B OpraHU3Max pacTeHUl, >KUBOTHBIX U
YeJI0BEKa;

JIOTIOJIHUTENbHBIE TPU3HAKU OMOJIOTHYECKUX MPOLIECCOB OOMEHA BEIIECTB (METab0INU3M),
TpaHchopMallMU 3HEPruH, OpOXKeHHs, aBTOTPO(HOro M TeTEepPOTPO(PHOro THMA MHUTAHUS,
doTrocuHTE3a W XEMOCHHTE3a, MMTO3a, MeHo3a, TraMeToreHe3a, AMOpuoreHesa,
HOCTAMOPUOHAIBHOIO  Pa3BUTHS, PA3MHOXKEHMs, HWHAWBUIYAJIBHOTO pPa3BUTHS OpraHHU3Ma
(oHTOTEHE3a), B3aUMOICHCTBUSI T€HOB, TE€TEPO3HCA, HCKYCCTBEHHOTO 0TOO0PA;

YMEHHE MOJECPKUBATh B3aUMOCBS3M MEXAY OpPraHOMJAaMH U HX CTPYKTYpamu,
CTPOCHHEM KJIETOK pa3HbIX TKaHEM M MX KIJIETOYHBIX LIEMOYEK, MEXAY CYIIECTBOBAaHUEM U
LIENIOYKOM OPraHu3MOB Y pPAacCTCHMM, >KMBOTHBIX M YEJIOBEKAa M HMX CTPYKTypamMH, MEXIY
MOCJIEZI0BATEIbHOCTAMU OPraHW3MOB M HMX CTPYKTypamH, MeXay 3TalaMu oOMEeHa BEIECTB,
ATanaMy KJIETOYHOTO LUKJIA M >KU3HEHHBIMH LUKJIOB OpraHu3Ma, 3TarnamMu 3MOpPHOHAIBHOTO
Pa3BUTHSL, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (paKTOpaMu Cpebl OOUTAHUS;

YMEHHE BBIABIATh OTIIMYUTENBHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE PACTEHHH,
KUBOTHBIX U YEJIOBEKA;

UCIOJb30BaTh YKa3aHHbIE APTYMEHTHI, OMOJOTHYECKYI0 TEPMHUHOJIOTHUIO U CHUMBOJMKY
JUIS TOKA3aTeNbCTB POJICTBA OPraHOB Pa3HbIX CUCTEMHBIX IPYIIII;

yMeTh pelarb OHOJOTMYECKHE 33aJayM, BBIABIATH NPUUYUHHO-CIIEACTBEHHBIE CBS3U
MeX1y OMOJIOrMUECKUMH MPOLIECCaMU U SIBICHUSMH, J€JIaTh BIBOJIbI U IPOTHO3bI HA OCHOBAaHUU
MIOJIyYEHHBIX PE3Y/IbTATOB;

YMETb BBINOJHATH Ja00OpaTOpHblE U IMpakTHYECKHE paboThl, cOONIOAATh MpaBUia MpH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTAIBHBIMH METOJAMH,
(dbopMynupoBaTh 1€Jdb HCCIIEAOBAHMS, aHATU3UPOBATh IMOJYyYCHHbIE pe3yabTaThl W JIENaTh
BBIBO/IBI;

YMEHHUE Yy4acTBOBATh B yueOHO-HCCIEeIOBATEIbCKONW paboTe Mo OHOIOTHH, SKOJIOTUU U
MeAMIIMHE, TPOBEJCHNN Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, M MyOJIMYHOM BBICTYIJIEHUU
JOCTUTHYTHIX PE3yJIbTATOB Ha YUEHUYECKUX KOH(PEPEHIIHSIX;

YMETh OLIEHMBAaTh 3TH AaCHEKThl COBPEMEHHBIX HCCIIEOBaHUI B oOsiacTé OMOJIOTHH H
MeIUIUHBl (KJIOHUPOBaHHWE, HCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HaIpaBJIeHHOE H3MEHEHUE
T€HOMa U CO3/1aHue TPAHCT€HHBIX OPraHU3MOB);



M3YYUTh OCO3HAHHBIA BBIOOp Oyaymieill mpodecCHOHaNbHOW AEATENIFHOCTH B 00JacTu
OWoNMorNy, MEAWIMHBL, OHOTEXHOJOTHH, BETEPUHAPHH, CEIbCKOTO XO3SHCTBA, MHIIEBOH
IPOMBIIIJICHHOCTH, YIIIyOUTh IO3HABATENIbHBINM UHTEPEC, HAIIPABICHHBIM Ha OCO3HAHHBIN BHIOOP
npodeccun M MPOAOIDKEHHE OHOJIOTHYECKOro o00pa3oBaHMs B OPraHU3AIMSIX CPEIHETO
po(heCcCHOHATLHOTO | BBICIIET0 00pa3oBaHUsI.

3. Conep:xaHue yueOHOI0 nmpeamera.
Tema 1. buoJsiorusi Kak HayKa
CoBpeMeHHass OWoOJOrHsI — KOMIUIEKCHas Hayka. Kparkas uctopus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHaameHTaldbHbIC, NPUKIATHBIE U
MOVCKOBBIC HAYYHBIEC UCCIIEIOBAHMS B OMOJIOTHH.
3naueHue Ouosiornu B (HOPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUDA.
[Ipodeccun, cpszanHble ¢ Ouojoruel. 3HadeHHWE OMOJIIOTUM B NPAKTUYECKOH JEATENbHOCTH
YeJI0BeKa: MEIULUHE, CEJIbCKOM X0351CTBE, IPOMBILIEHHOCTH, OXPaHE IIPUPOJIBIL.
JleMoHCTpaL U
[Toptpetsr: Apucrorens, Teodpact, K. Jlunneii, X.b. Jlamapk, Y. apsun, Y. I'apseii, I
Mennens, B.U. Bepnanckuit, WU.I1. I1aBnos, .. Meunukos, H.U. Basunos, H.B. Tumodees-
Pecosckuit, Ix. Yorcon, @. Kpuk, /I.K. benses.
Tabmuis! U cxeMbl: «CBsi3b OMONIOTUU C IPYTUMH HayKaMuy, «CuctemMa OMOIOTUYECKUX HAYK.
Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE
JKuBble cucTemMbl Kak MpeaMeT u3ydeHusi Ouonoruu. CBOWCTBA JKMBBIX CHCTEM: EIHMHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTb WU LIEJIOCTHOCTb, CIIO)KHOCTh W YHOPSAAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTD,
U3MEHYUBOCTb, POCT M pa3BUTHE. YPOBHM OpraHU3alMM >KUBBIX CHCTEM: MOJIEKYJISPHbIH,
KJICTOUYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  IOMYJSALUOHHO-BUJOBOM,  3KOCHUCTEMHBIN
(buoreonenoruueckuii), Ouocdepusiii. I[Ipomecchl, mNpoUCXOASANIME B JKUBBIX CHCTEMaXx.
OcHoBHbIe TpU3HAKK KHUBOTO. JKU3Hb Kak ¢opMa cyliecTBoBaHUs MaTtepun. Hayku, u3yuaromiue
JKUBbIE CHCTEMbl Ha pa3HbIX YpPOBHSAX opraHuzauuu. M3ydeHue >xuBbIX cucreM. MeTosl
O6uonornyeckoit Hayku. HabmogeHue, u3mepeHue, 3KCepuMeHT, CUcTeMaTH3alls, MeTaaHaln3.
[TonsiTne 0 3aBUCHMMOM W HE3aBUCUMOM TIepeMeHHO. [lnaHupoBaHue SKCIEpUMEHTA.
[TocranoBka u nposepka runore3. HyneBas runoresa. IlonsTie BbIOOpKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux gaHHbIX. OIEHKa JIOCTOBEPHOCTH TMOJYYEHHBIX pPE3YyJIbTaTOB.
[TpyunHBI HCKa)KEHUS PE3YIbTATOB IKCIIEpUMEHTa. [loHATHE cTaTHCTHYECKOTO TeCTa.
JleMoOHCTpaL U
Tabmuubl 1 cxembl: «OCHOBHBIE NMPHU3HAKH >KU3HW», «buonornyeckue cucremsl», «CBOHCTBa
KUBOM MaTepun», «YpPOBHH OpraHU3aLUM XKUBOW MpUPOIbI», «CTpOEHUE KUBOTHON KIIETKH,
«TkaHM KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEUECKOIO OpraHusMa», «buoreouneHos»,
«buocdepar, «MeToabl U3ydeHUs )KUBOU TPUPOJIBI».
Oo0opynoBanme: naboparopHoe 00OpydOBaHHE ISl MPOBEACHUS HAOMIOIEHUN, H3MEpeHui,
HKCIIEPUMEHTOB.
IIpakTyeckas padora
«HMcnonp3oBaHue pa3IMdHbIX METOJIOB MPU U3YUYEHUHU KHUBBIX CHCTEM.

Tema 3. buosiorusi KjieTku

Knerka — cTpyKTypHO-(QYHKIIMOHANbHAS €AMHULA )KUBOTO. MICTOPHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeToapl  MONEKYJISIpHOM W KJIETOYHOM  OHOJOTMH: MHKPOCKOIUS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, auddepeHunanbHOoe  LHEHTpUYTUPOBaHHUE,



KyJbTUBHUPOBAHUE KJIETOK. M3ydeHne (UKCHUPOBAHHBIX KJIETOK. DIEKTPOHHAsS MHUKPOCKOIHSL.
KondoxanpHas Mukpockonus. ButaibHoe (MpHKU3HEHHOE) U3yUEHNE KIIETOK.

JleMoHCTpaL U

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lIneiinen, P. Bupxos, K.M. bap.

Tabmuibl u cxembl: «CBETOBOW MUKPOCKOI, «JIEKTPOHHBIM MUKPOCKOI», «VICTOpHS pa3BUTHS
METO/10B MUKPOCKOITHI.

OOopynoBaHme: CBETOBOM MHKpPOCKOI, MHUKPOIpENapaTbl PpPacTUTENbHbIX, >KMUBOTHBIX U
OakTepraIbHBIX KIETOK.

Tema 4. XumMnyeckasi OpraHu3anus KJIeTKH

XUMHUYECKUN COCTAB KIIETKU. MaKpo-, MUKPO- U YJIbTPAMUKPO3JIEMEHTHI. Bosia u €€ posnp
KaK pacTBOPUTENS, pEareHTa, y4yacTUe€ B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIISIUU.
MunepalibHbIE BEIIECTBA KIIETKH, UX OMOJornyecKast pojib. Poilb KaTHOHOB M aHHOHOB B KJIETKE.
Oprannueckue BenecTBa KIeTku. buonornueckue noaumepsl. benku. AMUHOKHUCIOTHBIA COCTaB
O0enkoB. CTpyKTypbl OelkoBOW MoeKynbl. [lepBuuHas CTpykTypa Oenka, MENnTUIAHAS CBS3b.
BropuuHnas, TperuuHasi, u4eTBepTUYHass CTPYKTypbl. [leHarypauus. CpolicTBa O€JIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkun 0enkoB. [lpuonut.
VYrneBoabl. MoHOcaxapuabl, AMcaxapujibl, OJUrocaxapuabl W monucaxapuisl. OOmwui 1uiaH
CTpOCHUS M (PU3UKO-XMMHUYECKHE CBOMCTBA YIIIeBOAOB. bruonornueckue GpyHKIMH yriIeBOAOB.
Jlununer. T'mapodunbHo-TUuApOdoOHBIE cBoiicTBa. Knaccudukanus nmunugos. Tpurmunepusbl,
dochomunuabl, BOcKH, crepouibl. buomormyeckwe ¢yHkuuu sunuaoB. OOmue CBOHCTBa
OMOJOTUYECKHX MEMOpaH — TeKy4eCTh, CIOCOOHOCTh K CAMO3aMbIKaHHUIO, TIOTYIIPOHUIIAEMOCTb.
HyxneunoBbie kucnorsl. JIHK u PHK. Crpoenue HykinenHoBbIX Kucior. HykieoTumasl.
[Tpunuun xkomruiementapHoctd. [IpaBuno Yapradda. Crpykrypa JIHK — nBoitHas crupais.
Mecronaxoxaenue u ononorndeckune pynknuu JHK. Bugsr PHK. @ynkunn PHK B kiietke.
Crpoenue monekynsl AT®. Maxkpospruueckue cBsizu B Mmoiiekyiae AT®. buonormueckue
¢yaknun  AT®. BoccTaHOBJICHHBIE TIEPEHOCYHMKH, UX (QYHKIUU B KieTtke. Jlpyrue
HyKseo3uaTpudochats (HTD). CeKBEHHPOBaHHE JIHK. Mertoasl TCHOMMKH,
TPAHCKPUIITOMUKH, IPOTEOMHUKHU.
CrpykTypHast Ouonorusi: OuOXUMHUYECKME U Ouodu3MyecKHe UCCIeOBaHUS CcocTaBa U
IPOCTPAHCTBEHHON CTPYKTypbl OuoMOJeKysl. MojenupoBaHue CTPYKTypbl H  (QyHKUUH
OMOMOJIEKYN U UX KOMIUIEKCOB. KOMIBbIOTEpHBIN AHU3aliH U OpraHMYEeCKUil CHHTE3 OMOMOJIEKYIT U
UX HEIPUPOJHBIX aHAJIOTOB.
JleMoHCTpanuu
[Toptpersr: JI. Ilonunr, JIx. Yorcon, ®. Kpuk, M. Vunkunc, P. ®pauxnun, ®@. Courep, C.
IIpy3unep.
JAuarpammbl:  «PacnpeneneHne  XMMHYECKHX ~ BJIEMEHTOB B HEXHBOW  IPUPOIEY,
«PacnpeneneHre XuMUYECKUX DJIEMEHTOB B )KUBOU IIPUPOIEN.
Tab6muubl m cxembl: «llepuoanueckas Ttabnuia XUMHUYECKUX 3JIeMEHTOB», «CTpoeHue
MOJIEKYyJbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTyphl OEIKOBOM MOJEKYJbl», «CTpoeHHE MOJEKYN yrieBoJoB», «CTpOEHHE MOJIEKYI
aununoBy», «HykienHoBsle KUCIOTHIY, «CTpoeHne MosieKynsl ATO».
O0opynoBanme: XuMHYECKast IOCyJ1a U 000pPYJOBaHHE.
JlaGopatopHas pabota «OOHapyxeHue OeKOB C IOMOIIbIO KaUeCTBEHHBIX pPEeaKIUii».

Tema 5. Ctpoenue U QyHKIMH KIETKH

Tunsl KIETOK: syKapuoTHYecKas U mpokapuotuyeckasi. CTpyKTypHO-(GYHKIIMOHAJIbHBIE
oOpa3zoBanus kjieTku. CTpoeHHe NMpoKapuoTHUecKO kieTku. Kierounas cTeHka OakTepuil u
apxeir. OCOOEHHOCTH CTPOEHHUS TeTepOoTPO(PHONW M aBTOTPOGHON MPOKAPUOTHUECKUX KIIETOK.
Mecto u poab mpokapuoT B OuoreHo3ax. CTpoeHne u (yHKIHOHUPOBAHUE HYKAPHOTHUECKON
kietku. [lma3matudeckas MmemOpaHna (riazmanemma). CTpykTypa Mjia3MaTH4ecKoid MeMOpaHbl.



TpaHcnopT BemiecTB uepe3 Mmia3MaTHYecKyto MeMOpaHy: nmaccuBHbINA (auddysus, odbnerdyéHnas
nuddy3ust), akTUBHBIN (TIEPBUYHBIA U BTOPUYHBIN aKTHBHBIN TpaHcopT). [lomynponuiiaeMocts
mMeMOpanbl. PaboTa HaTpuii-KanneBoro Hacoca. DHAOIMTO3: MTMHOIMUTO3, (ParonuTo3. DK30LUUTO3.
Knerounas crenka. CTpykTypa U (QyHKIIMH KJIETOYHOM CTEHKH pacTeHH, rpuboB. [uTomnazma.
[Muto3omb. Ilurockener. JIpmwxkenue nuroruiazmbl. OpraHousl KiaeTku. OgHOMEMOpaHHBIE
OpraHoujipl KIeTku: sHaoruiazmatudeckas cetb (OIIC), anmapat ['onbIku, JTU30COMBI, HX
cTpoenne u (QyHKOUH. B3auMocBA3b OAHOMEMOpaHHBIX OpraHouzoB KieTku. CTpoeHue
TpaHyJsIpHOTO peTuKynyma. Mexanusm HampasieHust 6enkoB B DIIC. CuHTE3 pacTBOPUMBIX
O0enxoB. CuHTE3 KIETOUYHBIX MeMOpaH. [magkuii (arpaHyisipHBI) SHIOIUIA3MATUYECKUN
petuxkynyMm. CekperopHas ¢yHkuus amnmnapara ['onbmxu. Monuduxanus GenkoB B ammapare
[onpmxu. CoprupoBka OenkoB B anmnapate ['onpmxu. TpancnopT BemiecTB B KiieTke. Bakyonn
pactutenbHbIx KieTok. Kiierounslii cok. Typrop. IlomyaBTOHOMHBIE OpPraHOUAbl KIETKHU:
MUTOXOHApHH, miactuabl. [Ipoucxoxxaenne mutoxonapuil m mnactun. Cumobuorenes (K.C.
MepexkoBckuii, JI. Maprymnuc). Ctpoenne u GyHKIMM MUTOXOHAPUN U riactu. IlepBuunsie,
BTOPUYHBIE ¥  CJIOXHbBIE IUIACTHABI  (DOTOCHMHTE3UPYIOIMIMX 3YKapuoT. XJIOPOILIACTHI,
XPOMOILIACTHI, JTEMKOIIACTHI BBICIIUX pacTeHuid. HememOpanubie opranou sl kiaetku CTpoeHue
U (QyHKIME HEeMEeMOpaHHBIX OpPTaHOWJOB KiIEeTKHA. PubGocomsl. IlpomexyTouHble (QHUIaMEHTHI.
MuxkpodunameHTsl. AKTHHOBBIE MHUKpOQHIaMEHThl. MblllleyHble  KJIETKH. AKTHHOBBIE
KOMIIOHEHTbl HEMBIIIEYHBbIX KJIETOK. MukpotpyOouku. Kierounsii nentp. CrpoeHue u
JIBUKEHHE JKIYTUKOB M pecHHYeK. Mukporpybouku uurtomnasMel. Llentpuons. benku,
ACCOIMMPOBAHHBIE C MUKPO(HUIAMEHTAMH U MUKPOTpyOOoUuKaMu. MOTOpHBIE OEIIKH.
Anpo. Obonouka sapa, XpOMATHUH, KAPUOILIA3Ma, SAPBIILIKH, UX CTPOeHHE U (GYHKIHUH. S aepHbIi
OenkoBbIii MaTpukc. I[IpocTpaHCTBEHHOE pacloOJOKEHUE XPOMOCOM B HHTEpP(Pa3HOM SIpE.
DyXpOMaTHH U TeTepoxpomMaTH. benku xpomarnHa — rucToHbl. JluHamMuKa siiepHoi 0007I04YKY B
muTo3e. SAnepHslii Tpancnopt. Knetounsie BkiitoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK
JyKapuoT (PacTUTEIbHOM, )KUBOTHOM, TPUOHOIA).
JleMoOHCTpaL U
HopTtpersi: K.C. MepexkoBckuii, JI. Maprynuc.
Ta6aunbl n cxembl: «CTpoeHHE dYKApUOTHUYECKON KIETKN», «CTpOeHHEe KUBOTHOM KIIETKU,
«CTpoeHHE pacTUTENBHON KIETKW», «CTpoeHne MUTOXOHApUN», «SAapo», «CtpoeHue
MPOKAPUOTUYECKOUN KIETKH.
OOopynoBaHme: CBETOBOM MHKPOCKOII, MUKPOIIPENApaThl PAaCTUTENIBHBIX, KUBOTHBIX KIIETOK,
MUKpoTpenaparbl 0aKTepHalbHbIX KJIETOK.
JlabopaTopnasi padora «l/3y4ueHne CTpoeHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.
IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».
JlabopaTopnass padora «ccnenoBaHue masMoiM3a W JIEIUIA3MOJIM3a B PACTUTEIBHBIX
KJIETKax.
IIpakTnyeckas padora «3ydyeHne NBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX)».
Tema 6. O0MeH BellecTB U NpeBpallieHNe JHEPTUH B KJIeTKe

AccuMUIISIMS U AUCCUMMIISLUS — JBE CTOPOHBI MeTabonu3Ma. Tunbsl oOMEeHa BEIIECTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KuUClIopoAa B OOMEHHBIX Ipoleccax.
Ounepreruyeckoe oOecrieueHne kieTku: mpespaiieHnne AT® B 0oOMeHHBIX THpolieccax.
DepMeHTaTUBHBIM XapakTep peaklHid KiIeTo4HOoro merabonuszma. depMeHTH, UX CTpOEHHE,
cBoiicTBa W MexaHu3M jaedcTBus. KodepmeHntbl. OTianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTUOUTOPHL.  3aBUCUMOCTH  CKOPOCTH
(bepMEHTATUBHBIX pEaKIHi OT Pa3IMYHBIX (PaKTOPOB.
[lepBUYHBIN CUHTE3 OPraHUYECKUX BEHIECTB B KiIeTKe. DOTOCHMHTE3. AHOKCUTCHHBIA U
OKCUTeHHbI  (oTocuHTe3 y Oakrepuil. CBerocoOuparole MUIMEHTHl M MUTMEHTHI
peakmoHHOro 1eHrpa. Poib xioporactoB B mponecce orocunte3a. CBeToBass U TEMHOBas
dazpr. Dortoneixanue, C3-, C4- u CAM-tunsl dorocunTe3a. [IpoaykTuBHOCTE (HOTOCHHTE3A.
Bnusinue paznuyHbIx pakTOpoB Ha CKOPOCTh POTOCHHTE3A. 3HaUeHUE (OTOCHUHTE3A.



XemocuHTe3. PasHooOpasue OpraHM3MOB-XEeMOCHHTETHKOB: HHUTpH(pUUUpYIOMIUE OakTepuw,
Kene300aKTeprH, CepoOAKTEPHH, BOJIOPOIHBIC OaKkTepun. 3HAYCHHE XEMOCHHTE3a.

AHa’poOHbIe opraHm3mbl. Bumsl Opokenus. [IpoaykTel OpokeHHS W WX HCIOJIb30BaHUE
YeloBeKOM. AHa’poOHBIE MUKPOOPraHM3MbI KaK OOBEKThl OMOTEXHOJIOTUH W BO30YyIUTENH
Oone3neil. A3poOHBIC OpraHU3MBL. JTalbl YHEPTrETHUECKOro oOMeHa. [1oAroTOBUTEIHHBIN JTAaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHICIIIEHUE TIIOKO3bI.

buosiornueckoe OKuCIEHHE, WIM KIETOYHOE JbIXaHWe. Poib MUTOXOHApPHM B Mpoueccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkuciautenbHoe GochoprinpoBaHUe.
DHeprus MmeMOpaHHOro rpaauenta npotoHoB. Cuare3 AT®: padora nporoHHOM ATd-cuHTA3bIL.
[IpeumyimecTBa a’poOHOTO MyTH OOMEHa BEHISCTB Iepes; aHadpoOHbIM. DP(HEKTHBHOCTH
HHEPTreTHYECKOro OOMeHa.

JemMoHCTpauMu

Ioptpersi: k. Ilpuctau, K.A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'.A. 3aBap3uH.

Ta6muubl u cxembl: «DoTocuHTe3», «IDHEpreTUdecknii obMeH», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTa», «XEMOCUHTE3Y.

OOopynoBaHnme: CBETOBOW MHKPOCKOI, OOOpYAOBAaHWE JJIsi MPUTOTOBJIEHUS IOCTOSHHBIX M
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTopnas padora «/3ydyeHue KaTaTUTHUECKOW aKTUBHOCTH (EpMEHTOB (HAa IMpHMEpe
aMUJIa3bl WK KaTalasbl)y.

JlaGopaTopnas padora «/I3yuenne (epMEHTATHBHOTO pACUICIICHHS MEPOKCHA BOJOPOIA B
pPACTUTEIIBHBIX U )KUBOTHBIX KIIETKAX).

JlagopaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.
JlabopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HaciencrBenHast uHpopMauus U peaju3anus eé B KIeTKe



Peakuuu wmatpuuHoro cunre3a. [IpuHIMI KOMIUIEMEHTapHOCTH B peEaKUUsIX MaTPUUHOIO
cuHTe3a. Peanmmzanms HacieacTBeHHOM uWHQopmanuu. ['eHeTHYeckWil KOj, €ro CBOMCTBA.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUIIIMKU: KOMIUIEMEHTAPHOCTb,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
knemke. Hexooupyrowue PHK Tpancnsauus u e€ dtambl. Yuactue TpaHcnopTHeix PHK B
OouocuHTe3e Oenka. YcimoBus OnocuHTe3a Oenka. KogupoBanne aMMHOKHUCIOT. Posib pubocom B
O6uocuHTe3e OenKa.

Coepemennvie npedcmaenenus o cmpoeruu 2enos. OpraHuzanus TeéHOMa Y MPOKApUOT H
9YKapHoT. Perymsauus akTHBHOCTH T€HOB y mnpokapuoT. [umote3a omepona (. XKaxo0, XK.
Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuua 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. KiieTrounslii romeocTas.
Bupycbl — Hekierounsle ¢GOpMbI KU3HU W oOnuraTHble napasutbl. CTpoeHHE MPOCThIX U
CIIOKHBIX BHPYCOB, PETpPOBUPYCOB, OaktepuodaroB. JKuszuenmwiti yukn JIHK-codeparcawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0oneBanus 4enoBeka, >KUBOTHBIX, pactenuid. CITNI, COVID-19, conuanbhbie u
MEAMLMHCKHIE NPOOIEMBI.

buoungopmamura: ummecpayus u ananuz oOoavwux maccueoe («bigdata») cmpyxmypuwix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

Hoprtperni: H.K. Konsuos, [[.1. UBaHOBCKUIA.

Tab6auubl u cxembl: «brnocunTes Oenkay, « eHeTHuecKuit Koa», «Bupycs», «bakreprodarny.
IIpakTuyeckas padora «Co3gaHre MOAEITU BUPYCaA».

Tema 8. ZKu3zHeHHBIN UKJ KJIETKH

Knerounsnii nuki, ero mepuonasl u perymsmus. Matepdaza u muto3. OcoOeHHOCTH
npoleccoB, nporexaroumx B untepdase. I[loaroroska kierku k aenenuto. Ilpecunrerndeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
untepdaspl. Marpuunblii cunre3 JAHK — permnukaums. Ilpunnunsr permnukanun  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTUNApPAUIEIbHOCTh. MexaHu3M
perumkanuu  JIHK.  Xpomocombl. Crpoenne xpomocoMm. Temomepel U Tenomepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUIL. JIMIJIOWIHBIM M TaljIoWJHBIA HAOOPBI XPOMOCOM.
I"'omonornunsie XxpoMocoMsl. ITosoBeie Xpomocomsl. [lenenne knetkun — Muto3. CTaanu MUTO3a
U MIPOUCXOJSIINE B HUX Mpouecchl. Tunel muto3a. Kapuokunes u nuutokuHes. buonorunueckoe
3Haue€HUEe MHUTO3a. Perynsanus MUTOTHMYECKOro LHMKiIa KieTku. lIporpammupyemas kierodHas
rubens — amonto3. KierouHoe s1po, XpoOMOCOMBI, (yHKIIMOHAJIbHAs FeHOMUKaA. Mexanusmobi
npoaugepayuu, oughgepenyuposku, cmapenus u eubeau kiemox. «Llugposas rknemxay —
ououngpopmamuueckue mooenru GYHKYUOHUPOBAHUS KIeMKU.
JleMoHCTpanuu
Tabmuupl u cxembl: <«OKH3HEHHBIM TMKI KIETKH», «Muto3», «CTpoeHue XpoMOoCoM»,
«Pemmukanmsa JJHK».
OO0opynoBaHme: CBETOBOM MUKPOCKOII, MUKpoOTpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKa JIyKay.
JlabopaTopnasi paGora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.
JlabopaTopnas padora «Habmoienne MuTO3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa (Ha FOTOBBIX
MHUKpOIpenapaTax).
Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3MoB.  OJHOKJIETOYHBIE, KOJOHUAJbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.



OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIIBHOCTH OTHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxen,
OJITHOKJIETOYHBIE T'pUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JApyrue mpoTUcThl. KojoHuanbHble
OpraHU3MBI.

B3anmocBA3p 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMBI OPIaHOB.
Opranusm Kak enuHoe neinoe. 'omeocras.

Tkanu pacteHuid. TUIBI pacTUTENBHBIX TKaHEH: oOpa3oBaTeibHAas, MOKPOBHAs, IPOBOJAIIAS,
OCHOBHasA, MexaHundeckas. OCOOCHHOCTH CTpOEHHs, (QYHKIUH M pacHoJOXKEeHUs TKaHEH B
OpraHax pacTeHUuH.

TkaHM JKMBOTHBIX M 4YeJIOBEKA. THIBI KMBOTHBIX TKAHEW: JIUTEIUAJIbHAs, COCAUHUTEIIbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUI M pacHojOkKeHUs TKaHeW B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M I'eHEpaTHUBHBIE OpraHbl pacTeHui. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yesioBeka. DyHKIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranusmoB. Kapkac pactenmii. CkeseTbl OZHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEUHEHUS KOCTEH.
JIBr>keHue OpraHu3MoB. J[BH)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, KI'YTUKOBOE,
pecHuuyHOe. JIBMKEHHME MHOIOKJIETOYHBIX pACTEHMI: TPONM3MbI W HACTHM. JIBHXKEHHE
MHOT'OKJIETOYHBIX KMBOTHBIX M Ue€JIOBEKa: MbllleyHas cucremMa. Pediexc. CkeneTHbple MBIIIIBI U
ux pabora.

ITutanue opranuzmos. llornomieHue BOABI, YIVIEKMCIOTO Ta3a M MHMHEPAIBHBIX BELIECTB
pacreHusAmu. [IuTaHue >KMBOTHBIX. BHYTPHIIOJIOCTHOE M BHYTPHUKIETOYHOE IMIIEBAPEHUE.
ITuTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IlumeBapurenbHbie
’kenesbl. [InmeBapurenbHas cucTeMa 4enoBeKa.

Hpixanne opranu3moB. Jlpixanue pacteHuid. [[pixanue >XuBOTHBIX. uddy3us ra3zoB uepes
MOBEpPXHOCTh KieTku. KoxkHoe npixanue. JlpixarenbHas moBepxHOCTh. JKabepHoe M JIErovuHOe
JpIXxaHue. JIpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTPOCHHMsI JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHCTEMa 4YeloBeKa. MexaHu3m
BEHTWISALIMM JETKUX Y IITUL U MIIEKONUTAOUMX. Perysiuus apixanus. JpxateabHble 00bEMBI.
TpancnopT BeHIECTB y OpraHu3MoOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUN. TpaHCIOPT BEIIECTB Y
KUBOTHbIX. KpoBeHOcHass cucremMa u €€ opraHbl. KpoBeHOCHas cucTemMa IO3BOHOUYHBIX
JKUBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBbIE cOCyAbl M KpoBb. Kpyru kpoBooOpaiieHus.
OBOJIIOLIMOHHBIE YCIIO)KHEHUS CTPOCHMSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX JKHBOTHBIX.
Pabota cepana u e€ perymsusi.

Brinenenue y opranusmosB. Beinenenue y pacrenuii. Beinenenue y ;kuBoTHbIX. COKpaTUTEIbHBIE
Bakyosiu. Opransl BbieneHus. OUiabTpanus, CeKpenus 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MBbI
paboTbl oOpraHoB BbliedeHUA. CBS3p MOJOCTH Tela C KPOBEHOCHOW M  BBIICIUTEILHON
cucTeMaMu. BpljeneHre y MO3BOHOYHBIX JKMBOTHBIX M ueinoBeka. Ilouku. CtpoeHue u
¢dyHkunoHupoBanue HeppoHa. OO6pazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M IUCTHI
IPOCTEHIINX. 3allluTa y MHOTOKJIETOYHBIX pacTeHuid. Kyrmkyna. CpeacrtBa mnacCUBHOW U
XUMHYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M MX IPOW3BOJHBIE. 3alllUTa OPraHU3Ma OT
Oonesneii. HMmmyHHas cucremMa 4yenoBeka. KileTouHbli M TyMmMOpanbHBIE HMMYHHTET.
Bpoxnaéuuelii 1 npuoOpeTéHHbIM  cneuupuueckuid MUMMyHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro ummynnrteta (I1. Dpmux, ®.M. bepuer, C. Tonerasa). BocmanurensHbie OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO0 MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHMA.
Pa3apakuMoCTh U peryisanus y opraHu3moB. Pa3npakxuMoCTh y OJHOKJIETOYHBIX OPTaHHU3MOB.
Takcucsl. Pa3npaxxuMocCTh U peryisinus y pacTreHuil. POcToBbIe BenecTBa U X 3HaYCHUE.
Hepsnas cuctema u pednexrtopHas peryssius y >KUBOTHbIX. HepBHasi cuctema u e€ OTHAEbI.
OBOJIIOLMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CUCTEMBI Y *KUBOTHBIX. OTIENBI TOJIOBHOTO



MO3ra TIO3BOHOYHBIX JKUBOTHBIX. Pediekc u peduiektopHas ayra. be3yclioBHbIE W YCIOBHEIE
pedeKchl.

I'ymopanbHas perynasiuvss M SHAOKPUHHAs CHCTEMA JKUMBOTHBIX M 4esioBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI M HUX TOpMOHBL. JleiicTBue ropMoHOB. B3auMocCBA3bp HEpBHOU U
SHIOKPUHHOU cucTteM. [ mmoranamo-runodusapHas cucrema.

JdemMoHCTpauMu

IToprper: N.II. I1aBnos.

Tadmuubl m  cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUYHBIE BOJIOPOCINY,
«baktepun», «Ipocreiimmey, «Opranbl LBETKOBBIX pacTeHuil», «CuCTeEMBl OpraHoB
MIO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee cTpoeHuEe HaceKOMbIX», «TKaHM pacTeHui»,
«KopueBsie cucrembl», «Ctpoenue ctedis», «CTpoeHHE JMCTOBOM IIACTUHKNY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/IpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «Mpiueynas cucremay,
«BpiienurensHas cucremay, «JHIOKpUHHAsA cuctemay, «CTtpoeHue Mblmnb», «MMmyHHUTETY,
«Kumeunomnonoctusie», «CxeMa nuTaHus pacteHui», «KpoBeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE A0KIEBOIO
yepssi», «HepBHas cucrema ppiO», «HepBHas cuctema unarymku», «HepBHas cucrema
npecMmblkaromuxcsa», «HepBHasg cucrema nrtuny», «HepBHas cucTteMa MIIEKOIUTAIOLIUX,
«HepHas cucrema uenoBekay, «Peduexcy.

OOopynoBaHue: CBETOBOMI MHKPOCKOII, MHUKPOMPENAPAThl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIIpenaparsl TKaHEeH, PaKOBUHBI MOJUTIOCKOB, KOJUIEKIIMH HACEKOMBIX, UTJIOKOXKHUX, KHUBBIC
9K3EMILIAPBl KOMHATHBIX PAaCcTEHUI, TepOapuu pacTeHUN pa3HbIX OTIENIOB, BIaKHbIE MpernapaThl
JKUBOTHBIX, CKEJIEThI TTO3BOHOYHBIX, KOJUIEKIIMU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHue [ JEMOHCTpAllMd [OYBEHHOTO U BO3AYIIHOTO THTAaHUS PACTECHUH,
pacumierieHust KpaxMana © O€JIKOB TMoJ JedcTBHeM (epMEeHTOB, 00OpydOBaHWE IS
JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBIKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3IMYHBIX JKUBOTHBIX.

JlaboparopHas padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnasi padora «/3yueHre TkaHei >KUBOTHBIX.

JlaboparopHasi padora «/3yueHne opraHoB IBETKOBOTO PACTEHHSI.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

®opMBbl pa3MHOXKEHHSI OPTaHM3MOB: Oecrojioe (BKJIIOYash BEr€TaTHMBHOE) W TMOJIoBoe. Buabl
6ecIooro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYIALHNS, (pparMeHTalMs, KIOHUPOBaHHE.

[TonoBoe pasmuoxkenue. [lonoBsie kieTku, uau rametsl. Meiio3. Craauu Mmeriosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonormdeckuii cmpicin meio3a M MOJOBOrO IMpolecca.
Meiio3 u ero Mecto B JKM3HEHHOM IIMKJIE OpraHu3MoB. llpemsaponsimieBoe pa3BUTHE.
['amerorenes y >kuBOTHBIX. [lonoBele kene3pl. OOpa3oBaHuE M pa3BUTHE IMOJIOBBIX KIIETOK.
Cnepmatorenes u oorene3. CTpoeHHe MOJOBBIX KieToK. OIuiogoTBOpeHne M 3MOpHOHAIbHOE
pa3BUTHE KHUBOTHBIX. CIIOCOOBI OIIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WuauBuayanibHOE pa3BUTHE OPraHuU3MOB (OHTOreHe3). OMOpHOJIOTHST — Hayka O pa3BUTUHU
opranu3MoB. Mopgoeenes — 00na u3 enasnvix npobrem smopuonocuu. Konyenyus mopgozernos
u moodenu mopgpozenesa. Cranguu sMOpuoreHe3a KUBOTHBIX (Ha MpUMepe JIAryuiku). Jpobnenue.
Tunel apobnenus. /Jemepmunuposannoe u HedepmuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU OpOOJIEHUST MIIEKONUTAIOMIMX. 3apOJIbIIIEBbIe JMCTKH (TaCTPYJISLINS).
3akyazka OpPraHoB M TKaHEH U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE yacTei
pPa3BUBAIOIIETOCS 3apojblima (dIMOpHOHANBHAS WHAYKIHS). 3akjajka TIUlaHa CTPOCHHUS
KUBOTHOTO KaK pe3ylbTaT MepapXW4YeCKUX B3auMOJCHCTBUN TeHOB. BnusHue Ha
SMOPHOHAIFHOE PA3BUTHE PA3IUYHBIX (PAKTOPOB OKpyXkaromed cpensl. PocTt u pa3ButHe
KHUBOTHBIX. [locToMOpuoHanbHbIl mnepuon. Ilpsmoe u Hempsimoe pa3BuTHe. Pas3Butue c
MeTaMop(o30M y OECHO3BOHOUYHBIX W ITO3BOHOYHBIX JKHBOTHBIX. broiormdeckoe 3Ha4YeHHE



IPSIMOIO M HENpPSIMOTO Pa3BUTHSL, MX paclpoCTpaHEHHE B Ipupoje. Tumsl pocTa *KUBOTHBIX.
@DaKkTOphl PEryISILIMK POCTa KUBOTHBIX U 4enoBeka. CTaguu mocTIMOPHOHAIBLHOTO Pa3BUTUA Y
JKUBOTHBIX U uenoBeka. Ilepuonasl oHTOreHesa 4enoBeka. CTapeHHEe UM CMEpPTh Kak
OHMOJOTUYECKHE MTPOLIECCHI.

Pasmuoxxenue u paszpurue pactenuid. ['ametodut u cnopodur. Melo3 B KU3HEHHOM ITHKIIE
pactenuii. OO6pa3oBaHue CIOp B MpoIlecce Meio3a. ['aMmeTorenes y pacTeHui.



Omnjno0TBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. JIBOWHOE OIJIOOTBOPEHHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHUe M pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisiiiui OHTOr€HE3a Y PACTCHUN U KUBOTHBIX.

JemMoHCTpauMu

[Toprpersr: C.I'. HaBamun, X. [lInemas.

Tabmumpl u cxembl: «BereratuBHOE pa3MHOXKEHHE», «THIBI OECIOIOTO Pa3MHOXKCHHS,
«Pa3MHOXEHHE XJaMHJIOMOHAAbDY, «Pa3MHOXKEHUE »HBIJIEHB», «Pa3MHOXKEHUE THAPBIY,
«Meiio3y, «Xpomocomely», «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIEPMATO30MIa»,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe pasBuTHe», «Pa3BuTHE MailcKOro
)Kykan, «Pa3zButue capanumn», «Pa3BUTHe JATYHIKWY, «/[BOITHOE OMIOIOTBOPEHUE Y HIBETKOBBIX
pacteHuii», «CTpoeHHe CeMsH OJHOAOJIbHBIX M JBYAOJbHBIX pAacTeHUi», «KU3HEHHBIH LHKI
MOPCKOM  KamyCTbl», <OKM3HEHHBIH LHMKI Mxa», <OKU3HEHHBIH LMK MarnopOTHUKAY,
«Ku3HEeHHBIN LUK COCHBIY.

Oo0opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOIpenaparbl SUIEKICTOK W CIEPMaTO30UJIOB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

Jlaboparopnass paGora  «/3yueHue CTpOeHUsI IOJOBBIX KIETOK Ha  TOTOBBIX
MHKpOIpenapaTax.

IIpakTnyeckass padora «BpisiBIeHHE TMPU3HAKOB CXOJICTBA 3apOABINICH MO3BOHOYHBIX
JKUBOTHBIX).

JlaGopaTropnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIIUX PACTCHUIN».

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTopusi cTaHOBJICHHS U pa3BUTHs FeHETHKHU Kak Hayku. Paboter I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponp oTeuecTBeHHBIX yu€HBIX B pa3BuThu reHetuku. Padorsr H.K. Konsrosa, H.U.
BaeunoBa, A.H. benosepckoro, I'.Jl. Kapneuenko, FO.A. ®umunyenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKUE MTOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUICJIbHBIE TCHBI,
aJbTCPHATHBHBIC [PU3HAKH, JOMHHAHTHBIA W  PELECCUBHBIA MPU3HAK, TOMO3MUIOTA,
TeTEePO3UroTa, YUCTasl JIMHHS, THOPUIbI, TEHOTHUI, (GeHoThn. OCHOBHBIE METOAbl TCHETHUKH:
rUOPUA0IOTHUECKUM, IUTOIOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

JleMoHCTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.W. Basunos, A.H.
benozepckuit, I'./]. Kapnieuenko, FO.A. ®ununyenko, H.B. Tumodees-PecoBckuii.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEeMBbI CKPEIIMBAHUS.

JlaboparopHas paboTa «/Ipo3oduiia kak 00bEKT FTeHETUUECKUX HUCCIETOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzaens — 3aKOH €IUHO0Opasus
ruOpuioB nepBoro nokojeHus. IlpaBuno gomuHupoBaHus. Bropoil 3akoH MeHznens — 3aKkoH
paciernieHus npu3HakoB. L{uTogornueckrie OCHOBbI MOHOTHOPUIHOTO CKpeluBaHus. [ unoresa
YUCTOTBHI raMeT. AHanusupyrouiee ckpemnBanue. [IpoMexyTOUYHbIN XapakTep HACIEIOBaHUS.
Pacmiennenne npu3HakoB IpH HETIOJIHOM JIOMUHHUPOBAHUMU.
Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHzaenss — 3aKOH HE3aBUCHMOIO HacjelOBaHMSA
npu3HaKkoB. Llutonornueckre oCHOBBI TUTHOPUIHOTO CKPEIMBaHUS.
CueruienHoe HacnenoBaHue mpu3HakoB. Pabotsl T. Moprana. CrenjeHHOe HacieqoBaHUeE
T€HOB, HAPYIICHHUE CLETUICHUS MEXIY TeHaMH. XPOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.
I'enetnka mnosia. XpOMOCOMHBIM MEXAaHM3M OIpPEAETICHUs Moia. AyTOCOMBI M IIOJOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpoMmocoM. HaciieroBanue Npu3HaKoB, CLEIUIEHHBIX C II0JIOM.
I'enotun kak wenoctHas cucrtema. IlineiloTponusi — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHoOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HealleNbHBIX TIeHOB. KommiemeHTapHOCTb.
Onwucra3s. [Tonmnmepns.



I'eneTdyeckuil  KOHTPOJIb  PA3BUTHUS  PACTCHUM, JKUBOTHBIX M  YEJIOBEKa, a TaKke
(U3HOIOTUYECKNX TPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (yHKIui. [eHeTHmueckue
MEXaHHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJCHCTBHUS «XO3SMH — TApPa3sHT» U «XO3SHH —
MUKpOOHOMY. ['eHeTHYecKre acreKThl KOHTPOJIS M U3MEHEHHUs HACJIeICTBeHHOW nH(opMaIuu B
MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JemoHcTpanmun

IToprpersr: I'. Mennens, T. Mopras.

Tabmuupl u cxembl: «llepBeiii W BTOpOM 3akoHbl MeHnens», «Tperuit 3axkoH MeHaensy»,
«Ananuzupymoliee ckpeuuBanuey, «Hemnonnoe noMmuaupoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MIPU3HAKOB y apo3oduibl», «[ eHeTrka momnay, «Kapuotun yemoBekay, «Kapuotun apo3ohuisny,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJJIENN3M», «B3anMo1eiicTBUE T€HOBY.

OOopynoBaHue: MoOJENb JUIsl JEMOHCTpAIlMd 3aKOHOB €IWHOOOpasusi TUOPHIOB IEPBOTO
MOKOJICHUSI U PACIICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPAIIMM 3aKOHA HE3aBUCHUMOIO
HAaCJIEIOBAHUS IPU3HAKOB, MOJICIIb ISl IEMOHCTPAIlMU CUEIUICHHOTO HACJIEIOBAHUS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpotpenapar: «/pozodumnay.

[TpakTrueckas pabota «/3ydeHue pe3yabTaTOB MOHOTUOPUTHOTO CKPEIIUBAHUS Y APO30(UIIBI.
[TpakTideckast pabota «M3ydeHne pe3yIbTaToOB TUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(UITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

BzaumopeiictBue renotuna u cpeabl npu GopmupoBaHuu (eHoruna. V3MEeHUYUBOCTH
Npu3HAakoB. KauecTBeHHbIE W KOJWYECTBEHHBIE IPU3HAKUM. BuIpl  M3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.
MoudukanronHas HW3MEHYMBOCTBb. Pomb cpenpl B opMupoBaHUM MOAM(UKATUOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanuonHslid psin u BapuanuoHHast kpusas (B.
Horanucen). CBoicTBa MOAM(PUKAIMOHHON W3MEHUYMBOCTH [ €HOTHNHMYECKAs W3MEHYHBOCTb.
CBoiicTBa TIE€HOTUIIMYECKOM  M3MEHUMBOCTU. BHIbl TI€HOTHUINMYECKOM  HM3MEHYMBOCTH:
KOMOMHATHBHAsL, MyTallHOHHAsI.
KomOunatuBHas u3MeHUYMBOCTh. Mei03 M TMOJOBOW IMpolecc — OCHOBA KOMOMHATHBHOM
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUM I'€HETHYECKOI0 pa3Ho00pa3us
B [IpeZIeJIax OJHOI'O BHUJA.
MyranuonHass HM3MEHYMBOCTb. BHIBl MyTanMii: TEHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYLHUMPOBAHHBIE MYTallUMU. SIAEpHBIE M LUTOIUIA3MAaTHYECKHE MYTAllUH.
ComaTtnueckue M 1oJoBble MyTauuu. [IpUymHBl BO3HUKHOBEHHUS MyTaluuid. MyTareHbl U HX
BIMSHUE HA OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTALIMOHHOIO Ipoliecca. 3aKOH TOMOJIOTMYECKHX
panoB B HacieiacTBeHHoW wusMeHunBoctd (H.W. BaBunoB). BuesnepHas H3MEHYMBOCTH U
HACJIEACTBEHHOCTD.
OnureHeTMka ¥ SMHUIT€HOMHKA, pOJb AIUI€HEeTHYEeCKUX (PaKTOPOB B HACIENOBAaHUU U
U3MEHYMBOCTU (PEHOTHUIMUYECKUX MPU3HAKOB Y OPTaHU3MOB.
JeMoHCcTpanyuu
IToprpetsr: I'. ne @pus, B. Moranucen, H.. BaBunos.
Tabmunelr u  cxembl: «Buapl u3MeHUMBOCTHY», «MOAU(PUKALNOHHAS W3MEHUYUBOCTbHY,
«KomOuHaTuBHast ~ uU3MEHUMBOCTH»,  «Meio3»,  «OmnogoTBopeHue»,  «l'eHeTnueckue
3a0oJieBaHus YenoBeKay», «Buabl MyTanuiiy.
O6opynoBaHue: JKuBble M TepOapHble SK3EMIUIIPbl KOMHATHBIX PACTCHHH, PHUCYHKH
(doTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMUA U3MEHYHBOCTH.
JlaGopatopHasi pabora «lccnenoBaHue 3aKOHOMEPHOCTEH MOJU(PHUKAIIMOHHON M3MEHYHBOCTH.
ITocTpoeHre BapralMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».
[TpakTudeckas pabota «MyTtanuu y 1po30¢uisl (Ha TOTOBBIX MUKPOIIpENapaTax)y.
Tema 14. I'eHeTHKA YeJI0BEKa
Kapuortun uyenoseka. MexayHapoaHasi IporpaMMa MCCIIEOBaHMsI T€HOMa 4eJoBeKa. MeTobl
U3Y4YEeHUsS TEHETHKM YeJOBEeKa: TI€HEaJOTrH4ecKuil, OJIM3HENOBBIH, IUTOr€HETUYECKUH,



HOMYJISIIMOHHO-CTaTUCTUYECKUH, MOJEKYJIIpHO-reHeTUUecKuid. COBpPEMEHHOE OIpEIEIeHNE
TeHOTHIIA: TIOJJHOT€HOMHOE CEKBEHUPOBaHKE, TEHOTUITUPOBAHKE, B TOM uKcie ¢ oMouisio TT1P-
a”anu3a. HacnencrBeHHble 3a001€BaHUs UellOBEKA. | €HHBIE M XpPOMOCOMHBIE OOJIE3HU YETIOBEKa.
bone3nn ¢ HacineaCcTBEHHOM NpPEeApacrooKEeHHOCThIO. 3HAYEHHUE MEIUIMHCKONM T'€HETHKH B
NPEJOTBPALICHUN W JICUCHHH TEHETHYECKHX 3a00JeBaHMU YelloBeKa. MeIHKO-TeHETHYECKOe
KOHCyJIbTUpOoBaHHEe. CTBOJIOBBIE KJIETKU. [IOHATHE «T€HETHUECKOro rpy3a». DTHYeCKUE aCleKTh
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBILIEHHONW YYBCTBUTEIBHOCTH YEIOBEKa K (U3NYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpyKarouleil cpenpl. I'eHeTmueckas IpenpacrnoioXkeHHOCTh
YeJIOBEKA K MATOJIOTUsM.

JeMoHcTpanuu

Tabmuubl u cxembl: «Kapuortunm uyenoBekay, «MeToabl H3y4yeHHs] T€HETUKU UEJIOBEKay,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

[Tpaktuyeckas pabora «CoCTaBICHUE U aHAIU3 POJOCIOBHOM».

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanust ¥ CEJNEKIUsA. 3apOoXKICHUE CEeNeKIUU U JoMecTukanuu. Yuenuwe H.U.
BaBuosa o LleHTpax npoucxoxaeHuss 1 MHOroo0pas3us KyJlabTYpHBIX pacTeHHH. Poib cenexkuuu
B CO3JaHUM COPTOB pacTeHUW U Mopoa KuUBOTHBIX. CopT, mopoja, IWITaMM. 3aKOH
TOMOJIOTMYECKUX PAZOB B HacjleACTBeHHOM m3MmeHunBoctd H.M. BaBuiosa, ero 3HaueHue ais
CEJIEKIIMOHHOM paboTHI.
Mertonbl cenekIMOHHOW paboThl. VCKYCCTBEHHBIM OTOOpP: MAacCOBBI M HHAWBUIYAJIbHBIMN.
Oranbl KOMOWHAIIMOHHON celieKuu. VcmpiTanue mpow3BoamTee 1Mo motoMcTBy. OTOOp 1O
TEHOTHILY C ITOMOIIIBIO OLIEHKH (PEHOTHIIa TOTOMCTBA U OTOOP IO FE€HOTHUITY € TOMOILBIO aHAJIN3A
JIHK.
HckyccTBEeHHBIN MyTareHe3 Kak MeTOJ CeJIEKLIMOHHOM pa®oThl. PaguannoHHblil 1 XUMUYECKUI
MyTareHe3 Kak HMCTOYHHK MYTallMidi y KyJIbTypHBIX (opMm opranusmoB. lcnons3oBaHue
F€HOMHOI'O pelakTUpOBaHUsl U MeToAoB pekoMOuHaHTHBIX JIHK ans momyueHust mcxonHoro
MaTepuaia JUisl CeJeKLNH.
[Tony4yenue nonuruion1oB. BHyTpuBuaoBas rubpuamnsanus. bauzkopoacTBeHHOE CKpeluBaHue,
wii uHOpuauHr. HepoacTBeHHOE CKpelluBaHue, UiIu ayTOpuauHT. ['eTepo3uc u ero npuyuHbL.
Hcnonb3oBanue rerepo3uca B cenekuuu. Otnanénnas rubpuanszanus. [Ipeononenue decrionus
MEXBHUAOBbIX THOpHIOB. JloCTHMXKEHHS CENeKUMHM pacTeHUl U IKUBOTHBIX. «3enéHas
PEBOJIIOLIUS.
CoxpaHeHue U U3y4eHHE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M UX JUKHUX pOAUYEH
JUIS CO3JaHHS HOBBIX COPTOB M THUOPHUIOB CEIbCKOXO3AWCTBEHHBIX KyiIbTyp. M3yuenwue,
COXpaHEHME U  YIOpaBIE€HHE TEHETUYECKUMH PpECcypcaMu  CelbCKOXO3SWCTBEHHBIX U
IIPOMBICIIOBBIX JKMBOTHBIX B IIEJIAX YIYYIIEHUS CYHIECTBYIOIIMX M CO3JaHUS HOBBIX IIOPOZ,
JUHUM W KpPOCCOB, B TOM 4YHCI€ C TPUMEHEHHMEM COBPEMEHHBIX METOJOB Hay4YHBIX
MCCIIEIOBAHNM, IEPEIOBBIX UIEH U MEPCIEKTUBHBIX TEXHOIOTHH.
JeMoHCcTpanyuu
IToprpersi: H.M. Basunos, W.B. Mwuuypun, I'.JI[. Kapneuenko, ILII. Jlykesnenko, Bb.JI
Acraypos, H. bopnoyr, /1.K. benses.
Tabmuubl U cxeMbl: «LIeHTpbI MPOUCXOXKIEHUS U MHOrooOpas3usi KyJIbTYpHBIX PpacTEHUII,
«3aKOH TOMOJIOTHYECKHX PSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CENEeKINN,
«OtnanéuHas rubpuauzanus», «Myrtareses».
JlaboparopHas pabGota «l3yueHue cOpTOB KyJIbTYPHBIX pacTeHHH M MOPOJA JOMAaITHHX
KUBOTHBIX).
JlaGopaTtopHast pabota «/3yueHne MeTOI0B CENEKIINN PACTCHUI.
[Tpaktuyeckas pabdora «IIpuBuBKa pacTeHUil».



Tema 16. BuoTexHOJIOTUsSI H CHHTeTHYeCKasi 0Mo10rusl

OOBexThl, HCHONb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKa. TpanuiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoduosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMUHOKUCIIOT U BATAMUHOB.
Cozlanue TEeXHOJIOTMI U MHCTPYMEHTOB LIEJIEHANPABICHHOIO U3MEHEHUS U KOHCTPYMPOBaHUS
TE€HOMOB C LI€JIBIO IIOJIy4EHUS] OPraHU3MOB M UX KOMIIOHEHTOB, COJEp KAILMX HE BCTpEYarouecs
B IIpUpOJie OMOCUHTETHYECKHUE MTYTH.

Kierounas wunHxeHepus. MeTonabl KyJIbTypbl KJIETOK M TKAaHEHM pacTEHUHM M IKUBOTHBIX.
Kpunobanku. Comarnueckass rudpuausanus U comarudeckuid smOpuoreHes. Vcnosb3oBaHue
TaliOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKNOHANbHBIX U NONUKIOHANbHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHUE.
PexoHCTpyKIMS SIHMLEKIETOK M KIOHUPOBAaHUE KUBOTHBIX. MeTOJ TpaHCIUIAHTALUU sAEp
KIETOK. Texnonocuu 0300po6nenus, KyIoMmueupo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass M TEHHas WHXeHepus. VCKycCTBEHHBI CHHTE3 IeéHa M KOHCTPYHMPOBaHUE
pexomOunantHeix JHK. Cosdanue mpanceennvix opeanuzmos. JloctuxkeHus U MEpCHEKTUBbI
XpPOMOCOMHOM M TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHE M HTUYECKHE MpoOIeMbl TI'€HHOU
WHKEHEPUH.

Memununckue OuorexHosorun. I[loctreHomHas 1udpoBas Mmenuumua. [IIP-aumarnocrtuka.
MeTaboI0MHBIN aHATTN3, TEHOLEHTPUIECKUI aHaIH3 MPOTEOMa YEIOBEKa /ISl OLEHKH COCTOSHHS
ero 310poBbsd. Mcmonp3oBaHME CTBOJIOBBIX KJIETOK. TapretHas Ttepamus paka. 3D-
OuommxeHepusi s pa3pabOTKH  (QyHIAaMEHTAJIbHBIX OCHOB MEIWIUHCKHX TEXHOJOTHIA,
CO3/1aHUsI KOMIUIEKCHBIX TKaHEH COYeTaHUeM TEXHOJOTUH TpEXMEPHOro OHONPHUHTUHIA U
ckaddonarHTa U PeIIeHHU 33a]a49 ePCOHATN3UPOBAHHON METUIIIHEI.

Co3naHue BEKTOPHBIX BaKIMH C LeEJNbl0 oOecredeHuss KOMOMHMPOBAHHOW 3aIllUThl OT
B0o30yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISIpPHBIX MexaHu3MoB (ynkiumonupoBanus PHK-
COJIepKalX BUPYCOB, BBI3bIBAIOIINX 0CO00 OnacHble 3a00JIeBaHMsI YeIOBEKa U )KUBOTHBIX.
JleMoOHCTpaL U

Tabaunel n cxemsl: «/crnonb3oBaHe MUKPOOPTraHU3MOB B ITPOMBIIIJIEHHOM IPOU3BOCTBEY,
«Knerounas nHxeHepus», «I eHHast HHKEHEPUS».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

4. TeMaTH4ecKoe NJIAHNPOBAHME € YKA3aHUEM BHAA KOHTPOJIS

Ne | HazBanue pa3znesioB 1 TEM IPOrpamMMBl KonnuecTBo gacos ‘ DneKTpoH
n/m Bcer |Konutponsh | [Ipaktu | JTaGopor|  HPIC
0 | /ble paGoTe | ueckne |opubie | (HPPOBHI
paboThI |paboThI e)
obpazoBart
eNbHBIC
pecypesl
1 |Buotorns xa nayka Tt - 1 - 1 - | |
‘2 H}KI/IBHe CUCTEMBI U UX U3yYeHUE H 2 H - H - H - H ‘
‘3 HBI/IOJ'IOFI/ISI KIICTKH H 2 H - H - H - H ‘
‘4 HXI/IMI/ILICCKaSI OpraHu3alus KJIETKU H 10 H 1 H H 1 H ‘
‘5 HCTpOCHI/Ie U QYHKITUH KIETKH H 8 H - H 2 H 2 H ‘
6 OOmMeH BemecTB U mpeoOpa3oBaHue 9 - 3

OHCPIUH B KIJICTKC.




Neo || HazBanue pa3ziesioB U TEM IPOTrPaMMBbI KonnuectBo wacon ‘ DJIEKTPOH
n/m Bceer |Konrponss | [Ipaktu | JTaGopor|  HPIC
o |ble pabotsl | ueckue |opupie | (LWHPOBEI
paboTsI [paboTHI €)
obpazoBar
€JIbHBIE
pecypcsl
7 HacnencrBennas nundopmanus u 9 1 1 -
JIOCTaBKa €€ B KJICTKY
‘8 H}KI/BHeHHHﬁ IIUKJT KJIICTKH. H 6 H - H - H 2 H ‘
‘9 HCTpOCHI/Ie 1 QYHKIIMH OpraHu3Ma H 17 H - H - H 3 H ‘
‘10 HPaSMHO}KeHI/Ie Y pa3BUTHE OPTaHU3MOB H 8 H - H - H 3 H ‘
11 |['eHeTmka — HayKa O HACIEACTBEHHOCTH | 2 - - 1
Y U3MEHYMBOCTH OPT'aHU3MOB.
‘12 H3aKOHOM€pHOCTI> HACJICJICTBEHHOCTH H 10 H - H 2 H - H \
‘13 H3aKOHOM€pHOCTI> W3MECHUYUBOCTH H 6 H - H 1 H 1 H ‘
‘14 HFeHeTI/IKa YeJIoBeKa H 3 H - H 1 H - H ‘
‘15 HCeJ‘IeKHI/Iﬂ OpraHu3MOB H 5 H 1 H 1 H 2 H ‘
16 |buoTexHONOTHS U CHHTETHYECKAs 4 - 1 -
Oouosiorus
Urtoro 102 3 | 7 | 15 | |
5. [loypouHoe njiaHupOBaHHE
Ne Tema ypoka Koun- [ara Hara DIIeKTPOHHBIE
/11 BO TJ1aH dakt nudpoBbie
4acoB oOpa3oBarenbHbIE
pecypc
Pa3nes 1. Buosorus kak Hayka 1
1 WHCTpyKTaX M0 TEXHUKE 1 04.09 HTTPS://LESSON.A
0e30macHOCTH B KaOUHETe CADEMY-
ouosoruu. buonorus kak CONTENT.MYSCH
’ OOL.EDU.RU/06/10
KOMIUICKCHAs HayKa.
Paznen 2. J)KuBble cMCTEMbBI M MX 2 HTTPS:/LESSON.A
CADEMY-
u3y4deHmue. ==V IS
JyHenue CONTENT.MYSCH
OOL.EDU.RU/06/10
2 JKuBbIe CUCTEMBI M MX CBOMCTBA. 1 06.09 HTTPS://RESH.EDU
.RU/SUBJECT/5/10/
3 | YpoBHeBas opraHu3aIys )KUBBIX 1 06.09 HTTPS://RESH.EDU
CHCTEM. .RU/SUBJECT/5/10/
Pasgen 3. BuoJiorust KJieTku 2 HTTPS://LESSON.A
CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10
4 Hcropus OTKpBITUS M U3y4EHUS 1 11.09 HTTPS://LESSON.A
kneTku. Knerounas teopusi. CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10
5 MeTo/1bI MOJIEKYJISIPHON | 1 13.09 HTTPS://RESH.EDU
.RU/SUBJECT/5/10/
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KJIETOYHOM OMOJIOTHH.

Pa3nen 4. Xumnueckast 10 HTTPS://RESH.EDU
OpraHM3anus KJIeTKH .RU/SUBJECT/5/10/
6 XUMHUYECKUI COCTAB KIIETKH. 1 13.09 HTTPS://LESSON.A
CADEMY -
CONTENT.MYSCH
OOL.EDU.RU/06/10
7 MuHepaabHbIC BEIIECTBA, UX 1 18.09 HTTPS://LESSON.A
OHMOJIOTHYECKAs POITb. CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10
8 Oprann4ecKue BeIecTBa KISTKH — 1 20.09 HTTPS://RESH.EDU
6enok. Jlaboparopnas padora 1 :RU/SUBJECT/5/10/
«ObHapyxeHue 6€JIKOB ¢ IOMOIIIbIO
Ka4eCTBEHHBIX METOJIOBY.
9 CBoiicTBa, Ki1acCUpUKAIHS U 1 20.09 HTTPS://RESH.EDU
(byHKIIH GETKOB. _RU/SUBJECT/5/10/
10 | KonrpoanHas pagora Nel 1 25.09 HTTPS://LESSON.A
«CTapToBbIil KOHTPOIIbY. CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10
11 | Opranuueckue BemecTBa — 1 27.09 HTTPS://LESSON.A
YIJICBOJIBI, JIUIUBI KIICTKH. CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10
12 | Hykneunossie kucnotsl. JJHK n 1 27.09 HTTPS://RESH.EDU
PHK. _RU/SUBJECT/5/10/
13 | Crpoenue u pynkmus ATD. Ipyrue 1 09.10 HTTPS://RESH.EDU
nykneosuarpudocdars: (HTD). :RU/SUBJECT/5/10/
14 | CexBenupoBanue JJHK. Metonabt 1 11.10 HTTPS://LESSON.A
PE€HOMHUKH, TPAHCKPUIITOMHUKH, CADEMY-
CONTENT.MYSCH
MPOTEOMHKH. OOL.EDU.RU/06/10
15 | MeTobl CTPYKTYpHOM OHOJIOTHH. 1 11.10 HTTPS://LESSON.A
CADEMY -
CONTENT.MYSCH
OOL.EDU.RU/06/10
Pazpen S. Ctpoenne u pyHKuun 8 HTTPS://RESH.EDU
KIeTKH _RU/SUBJECT/5/10/
16 | Tunsl knetok. [Ipokapuoruueckas 1 16.10 HTTPS://RESH.EDU
KITETKA _RU/SUBJECT/5/10/
17 | Crpoenue s3ykapuoTHUECKON 1 18.10 HTTPS://LESSON.A
kietku. [Ipaktuyeckas padora 1. CADEMY-
M3ydeHne cBOWCTB KJIETOYHOMU CONTENT.MYSCH
3y OOL.EDU.RUJ/06/10
MeMOpaHbI».
18 | [ToBepXHOCTHBII KJIICTOYHBII 1 18.10 HTTPS://LESSON.A
armapar. CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10
19 | OnHomeMOpaHHBIE OPraHOUIBI 1 23.10 HTTPS://RESH.EDU
knetku. llpakTuyeckas padora 2. .RU/SUBJECT/S/10/
«M3yueHne MBMKEHHS IUTOTLIa3Mbl
B PACTUTEIbHBIX KJIETKAX».
20 | ITomyaBTOHOMHBIE OPTaHOUIbI 1 25.10 HTTPS://RESH.EDU

KJICTKW: MUTOXOHAPHWH, INIACTUABI.

.RU/SUBJECT/5/10/
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JlaGoparopnas padora 2.
«ccnenoBanue miaa3Moau3a u
JETUIa3MOJIN3a B PACTUTENbHBIX
KJIETKax».

21 | HemeMOpaHHBIE OPraHOUIBI KIICTKH. 25.10 HTTPS://LESSON.A
CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10

22 | CrpoeHue u (PyHKIUH sfpa. 06.11 HTTPS:/LESSON.A
CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10

23 | CpaBHUTEJIbHAS XaPAKTEPUCTHUKA 08.11 HTTPS://RESH.EDU
KIIETOK dyKapuoT. JlaGopaTopuas .RU/SUBJECT/5/10/
padora 3
Pa3zngen 6. O6MeH BeliecTB U HTTPS://RESH.EDU
npeodpazoBaHue YHEPIHH B .RU/SUBJECT/5/10/
KJIETKe.

24 | AccuMWISAIMA U JUCCUMMIIALIAA — 08.11 HTTPS://LESSON.A
JIBe CTOPOHBI MeTaboM3Ma. THIibl CADEMY-
oOMeHa Bemiects. JlabopaTopHas CONTENT.MYSCH

OOL.EDU.RU/06/10
pabora 4. «3yueHue
KaTaJTMTUYECKOW aKTHBHOCTH
(dbepMeHTOB (Ha OCHOBE aMHUJIa3bl
WIM KaTajiasbl)».

25 | depMeHTAaTUBHBIN XapakTep 13.11 HTTPS:/LESSON.A

KJIETOYHOTO META00M3MA. CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10

26 | benku-akTUBATOPHI M OCIIKH- 15.11 HTTPS://RESH.EDU
VHTHOUTOPEL .RU/SUBJECT/5/10/

27 | ABroTpodHbIil TUIT 0OMeHa 15.11 HTTPS://RESH.EDU
BEIIECTB. .RU/SUBJECT/5/10/

28 | doTtocuHTE3. 20.11 HTTPS://LESSON.A

CADEMY -
CONTENT.MYSCH
OOL.EDU.RU/06/10

29 | Xemocunres. JlabopaTopHas 2211 HTTPS://LESSON.A

padora 5 «CpaBHEHHE IPOLIECCOB CADEMY-
CONTENT.MYSCH
($hoTOCHHTE3a M XEMOCHUHTE3a. OOL_EDU.RU/OG/L0

30 | AHaspoOHBIE OpraHU3MBbL. Bubl 22.11 HTTPS://RESH.EDU
oposxenus. JlaGopaTtopnasi pa6ora .RU/SUBJECT/5/10/
6. «CpaBHEHHE TIPOIIECCOB
OpOXKEHUS U JIBIXaHUSD).

31 | A»poOHBIE OpTaHU3MBL. JTaIbl 27.11 HTTPS://RESH.EDU
SHEPreTH4ecKOro 0OMeHa. .RU/SUBJECT/5/10/

32 | DHeprus MeMOpaHHOTO IPaAUEHTa 29.11 HTTPS://LESSON.A

npoToHoB. Cunte3 AT®: pabota
npoToHHON AT®-cuHTa3HbI.

CADEMY -

CONTENT.MYSCH

OOL.EDU.RU/06/10

Paszpnen 7. Hacnencreennas
HHGopManusa U 10CTaBKa ee B
KJIETKY

HTTPS://LESSON.A

CADEMY-

CONTENT.MYSCH

OOL.EDU.RU/06/10



https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

33 | Peakiuu MaTpUIHOTO CHHTE3A. 1 29.11 HTTPS://RESH.EDU
.RU/SUBJECT/5/10/
34 | TpanCKpUMIHS — MaTPUYHBIHI 1 04.12 HTTPS://RESH.EDU
cnres PHK. .RU/SUBJECT/5/10/
35 | IlepeBox u ee 3TaIbl. 1 06.12 HTTPS://LESSON.A
CADEMY -
CONTENT.MYSCH
OOL.EDU.RU/06/10
36 | KomupoBanrne aMuHOKUCIIOT. Pob 1 06.12 HTTPS://LESSON.A
pubocoma B GMOCHHTE3€e OenKa. CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10
37 | Opranusanus reHoma y 1 11.12 HTTPS://RESH.EDU
IPOKAPUOTOB U DYKAPUOTOB. .RU/SUBJECT/5/10/
38 | MonekynsipHble MEXaHU3MBI 1 13.12 HTTPS://RESH.EDU
SKCIPECCHU F'€HOB Y 9YKAPHOT. :RU/SUBJECT/5/10/
39 | Bupycsl — BHEKJIETOUYHBIE ()OPMBI 1 13.12 HTTPS:/LESSON.A
JKU3HU U OOJIMTaTHBIC Tapa3HThI. CADEMY-
IIpakTuyeckas padora 3 CONTENT.MYSCH
P p OOL.EDU.RU/06/10
«Co3aHre MOJICIIN BUPYCay.
BupycHble 3a601eBaHusl.
40 | KonTpoabHas padora Ne2 1 18.12 HTTPS://LESSON.A
«BHOJIOrHs KJIETKU . CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10
41 | HanorexHosoruu B OMOJIOTHU U 1 20.12 HTTPS://RESH.EDU
MeIAIHHE, .RU/SUBJECT/5/10/
Paznen 8. ZKu3HeHHBI UK 6 HTTPS://RESH.EDU
KIeTKH _RU/SUBJECT/5/10/
42 | )Ku3sHeHHBbIH KIETOYHBINA [IUKII. 1 20.12 HTTPS://LESSON.A
CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10
43 | Marpuunsrnii cuares JTHK. 1 25.12 HTTPS://LESSON.A
CADEMY -
CONTENT.MYSCH
OOL.EDU.RU/06/10
44 | Xpomocomsl. JlaGopaTopHast 1 27.12 HTTPS://RESH.EDU
pabora 7 «3y4yeHne XpoMOCOM Ha .RU/SUBJECT/5/10/
TOTOBBIX MUKpOIIpEnapaTaxy.
45 | JleneHue KIETKU — MUTO3. 1 27.12 HTTPS://RESH.EDU
.RU/SUBJECT/5/10/
46 | Tuns! knetok. Kaprokunes n 1 10.01 HTTPS:/LESSON.A
nutokuHes. Jlaboparopuasi pabora CADEMY-
8 «Habmroenrne MUTO3a B KJIIETKaX CONTENT.MYSCH
A OOL.EDU.RU/06/10
KOHYHKa KOpEIKa JyKa (Ha TOTOBBIX
MUKpOIpenaparax)y.
47 | PerynupoBaHue KU3HEHHOTO ITHKJIA 1 10.01 HTTPS://LESSON.A
KIICTKH. CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10
Paznen 9. Ctpoenne u gyHkuuun 17 HTTPS://RESH.EDU
opraunmma _RU/SUBJECT/5/10/
48 | OpranusM Kak equHOE CO3HAHHE. 1 15.01 HTTPS://RESH.EDU

.RU/SUBJECT/5/10/
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49 | Tkanu pacrenuii. JlabopaTopuas 17.01 HTTPS:/LESSON.A
padora 9 «3yuenue TkaHeil CADEMY-
> CONTENT.MYSCH
PACTEHHID. OOL.EDU.RU/06/10
50 | TkaHu )KUBOTHBIX U YEIIOBEKA. 17.01 HTTPS://LESSON.A
JlabopaTopuas padora 10 CADEMY-
«3yueHne TKaHEN KUBOTHBIX» CONTENT.MYSCH
) OOL.EDU.RU/06/10
51 | Opraunsl. CucTeMBbl OPraHOB. 22.01 HTTPS://RESH.EDU
JlaGopaTopHas pa6ora 11. :RU/SUBJECT/5/10/
«M3y4eHune opraHoB I[BETKOBOT'O
pacTeHwsI».
52 | Omopa Temn. 24.01 HTTPS://RESH.EDU
.RU/SUBJECT/5/10/
53 | JIBmxkeHue Tem. 24.01 HTTPS://LESSON.A
CADEMY -
CONTENT.MYSCH
OOL.EDU.RU/06/10
54 | Ilutanue opraHM3MOB. 29.01 HTTPS://LESSON.A
CADEMY -
CONTENT.MYSCH
OOL.EDU.RU/06/10
55 | [luTaHne MO3BOHOYHBIX JKHBOTHBIX. 31.01 HTTPS://RESH.EDU
I[TumeBapuTeNbHas cucTeMa .RU/SUBJECT/5/10/
YeJI0BeKa.
56 | JlpixaHue OpraHu3MOB. 31.01 HTTPS://RESH.EDU
.RU/SUBJECT/5/10/
57 | JIpIxaHHME TO3BOHOYHBIX JKUBOTHBIX 05.02 HTTPS://LESSON.A
¥ UeJIOBeKa. CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10
58 | Tpancnoprt BemecTB B OpraHu3Max. 07.02 HTTPS://LESSON.A
CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10
59 | KpoBenocHas cucrema 07.02 HTTPS://RESH.EDU
TI03BOHOYHBIX )KUBOTHBIX H :RU/SUBJECT/5/10/
YesioBeKa.
60 | Beimenenue opraHu3MoB. 12.02 HTTPS://RESH.EDU
.RU/SUBJECT/5/10/
61 | 3ammra opraHusma. 14.02 HTTPS://LESSON.A
CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10
62 | IMMyHHas cucteMa 4eroBeKa. 14.02 HTTPS://LESSON.A
CADEMY -
CONTENT.MYSCH
OOL.EDU.RU/06/10
63 | Pa3zmpaxuMocTh U peryamupoBaHue y 19.02 HTTPS://RESH.EDU
OPraHW3MOB. _RU/SUBJECT/5/10/
64 | ['ymopanbHast perysius u 21.02 HTTPS://RESH.EDU
.RU/SUBJECT/5/10/

SHAOKpPHUHHAA CUCTCMA ) KUBOTHLIX U
YCII0BCKa.

Paszngea 10. Pazmuoskenue u
pa3BUTHE OPraHU3MOB

HTTPS://LESSON.A

CADEMY-

CONTENT.MYSCH

OOL.EDU.RU/06/10
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65 | ®opMbI pa3MHOKEHHUST OPTaHU3MOB. 1 21.02 HTTPS://LESSON.A
CADEMY -
CONTENT.MYSCH
OOL.EDU.RU/06/10
66 | IlomoBoe pa3MHOXKEHHE. 1 26.02 HTTPS://RESH.EDU
.RU/SUBJECT/5/10/
67 | Meiios. 1 28.02 HTTPS://RESH.EDU
.RU/SUBJECT/5/10/
68 | I'ametorenes. OOpa3oBanue u 1 28.02 HTTPS://LESSON.A
pa3BHUTHE MOJOBBIX KIETOK. CADEMY-
JlaGopaTopHuas padora 12 CONTENLMYSCH
OOL.EDU.RU/06/10
«M3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIIperapaTaxy.
69 | UanuBuayanpHOE pa3BUTHE 1 04.03 HTTPS://LESSON.A
OpPraHU3MOB — OHTOTCHES. CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10
70 | 3aknaaka opraHoB M TKaHEH U3 1 06.03 HTTPS://RESH.EDU
3apO/IBIIICBHIX JINCTHEB. :RU/SUBJECT/5/10/
71 | PocT u pa3BUTHE KHUBOTHBIX. 1 06.03 HTTPS://RESH.EDU
JlaGoparopuas paGora 13 _RU/SUBJECT/5/10/
«BBIsIBICHNE IPU3HAKOB CXO/ICTBA
3apoIbIIIEH MO3BOHOYHBIX
KHBOTHBIX).
72 | Pa3MHOXCHHE U pa3BUTHE 1 11.03 HTTPS://LESSON.A
pactenuii. JlabopaTopuas pa6ora CADEMY-
14 «CtpoeHue opranoB CONTENT.MYSCH
. OOL.EDU.RU/06/10
Pa3MHOXKEHHS BBICIIUX PACTCHUIN».
Paznen 11. I'eneruka — HayKa o EZEFI’ES'\;{Q_ESSON.A
HACJIe[ICTBEHHOCTH U 2 CONTENT MYSCH
W3MEHYMBOCTH OPTraHU3MOB. OOL_EDU.RU/OG/10
73 | UcTopus CTaHOBJIEHUS U pa3BUTHS 1 13.03 HTTPS://RESH.EDU
I€HETUKM KaK HayKH. .RU/SUBJECT/5/10/
74 | OCHOBHBIE TIOHSTHUSI U CUMBOJIBI 1 13.03 HTTPS://RESH.EDU
reneruky. JlaGopaTopHasi pagora .RU/SUBJECT/5/10/
15 «/Ipo3oduna kak 0OBEKT
TeHETHYECKUX MCCIICIOBAHMIT.
Pazpnen 12. 3akoHomepHOCTH 10 ELTDFI’ESI\:/{/\I(_ESSON.A
HACJIEICTBEHHOCTH CONTENT MYSCH
OOL.EDU.RU/06/10
75 | 3aKOHOMEPHOCTh HACTIEAOBAHUS 1 18.03 HTTPS://LESSON.A
TpU3HaKoB. MOHOTHOPHIHOE CADEMY-
CONTENT.MYSCH
ckpemuBanue. [IpakTuyeckast OOL_EDU. RU/06/10
padora 4 "3ydyeHue pe3yapTaToB
MOHOTHOPHIHOTO CKPEIIUBAHUS Y
TIpo30ohuis”.
76 | Llutonmoruyeckre OCHOBBI 1 20.03 HTTPS://RESH.EDU
MOHOTHOPUIHOTO CKPEIINBAHHS. .RU/SUBJECT/5/10/
77 | AHamu3HpYyroIee CKPEIUBaHue. 1 20.03 HTTPS://RESH.EDU
.RU/SUBJECT/5/10/

Henonnoe AOMHUHHPOBAHUC.
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78 | JuruOpuaHOEe CKpeIuBaHue. 1 01.04 SZTDFI’ESI\Z/{Q-ESSON.A
IIpakTyeckas padora 5. CONTENT MYSCH
«M3yueHue pe3ysabpTaToB SOLEDU.RU/0G/10
JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

79 | LIUTONOrHYECKHE OCHOBBI 1 03.04 ELEFI’ESI\:/{/\I(_ESSON.A
JTUTHOPUIHOTO CKPEIIMBAHHUS . CONTENT MYSCH

OOL.EDU.RU/06/10

80 | CuemieHHOE MCCIIEIOBAHUE 1 03.04 HTTPS://RESH.EDU
HPH3HAKOB. _RU/SUBJECT/5/10/

81 | XpomocomHas Teopus 1 08.04 HTTPS://RESH.EDU
HACJIEICTBEHHOCTH. .RU/SUBJECT/5/10/

82 | I'eneruka mona. 1 10.04 HTTPS://LESSON.A

CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10
83 | 'eHOTHI KaK LEIOCTHASA CUCTEMA. 1 10.04 HTTPS://LESSON.A
CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10

84 | I'eHeTHuecKkuii KOHTPOJIb PA3BUTHUS 1 15.04 HTTPS://RESH.EDU
pacTeHuil, 5KMUBOTHBIX U YeJIOBEKA. .RU/SUBJECT/5/10/
Pa3nes 13. 3akonomepHOCTH 13 HTTPS://RESH.EDU
H3MEUHBOCTH _RU/SUBJECT/5/10/

85 | 3MeHunBOCTh NMpH3HAKOB. Bujibl 1 17.04 HTTPS://LESSON.A
U3MEHYHUBOCTH. CADEMY-

CONTENT.MYSCH
OOL.EDU.RU/06/10
86 | MoaudukannoHHass HK3MCHIUBOCTD. 1 17.04 HTTPS://LESSON.A
CADEMY-
CONTENT.MYSCH
OOL.EDU.RU/06/10

87 | BapuauuoHHBIH psi U 1 22.04 HTTPS://RESH.EDU
BAPUALMOHHAS KPUBas. .RU/SUBJECT/5/10/
JlaGopaTopHnasi pa6ora 16
«HccnenoBanue 3aKOHOMEPHOCTEH
MOTUGUKAITHOHHON H3MEHUYNBOCTH.

[TocTpoeHHe BapUAITMOHHBIX PSIOB
Y BapUaALlMOHHON KPUBOIY.

88 | I'enoTunuueckas "3MEHYUBOCTb. 1 24.04 HTTPS://RESH.EDU
KoMOMHAIMOHHAS H3MEHYUBOCT. .RU/SUBJECT/5/10/

89 | MyranmoHHas U3MEHUYUBOCTb. 1 24.04 HTTPS://LESSON.A
IpakTuueckas padora 6. CADEMY-

CONTENT.MYSCH
«Myrawm y aposopuibi (na OOL.EDU.RU/06/10
TOTOBBIX MUKPOTIpETapaTax)y.

90 | 3aKOHOMEPHOCTH MYTALlMOHHOT'O 1 27.04 HTTPS:/LESSON.A

npouecca. JIMUTreHeTHKA U CADEMY-
CONTENT.MYSCH
DTHTCHOMHA. OOL.EDU.RU/06/10
Pa3nen 14. I'eneTuka 4yesioBeKka 3 HTTPS://RESH.EDU
.RU/SUBJECT/5/10/
91 | I'eHermka 4YeoBeKa. 1 29.04 HTTPS://RESH.EDU
.RU/SUBJECT/5/10/

IIpakTnyeckas padora 7
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«CocTaBiieHye U aHaIn3
POIOCIOBHOM.

92 | MeToabl MEQUIIMHCKOM T€HETUKU. 06.05 HTTPS://LESSON.A
CADEMY -

CONTENT.MYSCH

OOL.EDU.RU/06/10

93 | 3HaHue MEOUIMHCKON I'eHETUKH 110 08.05 HTTPS://LESSON.A
CADEMY -
PELOTBPALEHUIO U PA3BUTHIO LAUEVIY -

pedl P Iiu 6 P . CONTENT.MYSCH
FeHETHYECKUX 3a00JIEBaHUM OOLEDU.RU/0G/10
YyeJI0BeKa.

Paznen 15. Cesekunsi oOpranu3moB HTTPS://RESH.EDU
.RU/SUBJECT/5/10/

94 | OcHOBHBIE TOHATHUS BBIOOPA. 08.05 HTTPS://RESH.EDU
JlaGopatopuast paGora 17 _RU/SUBJECT/5/10/
«M3y4eHune copToB KYIbTYPHBIX
pacTeHH U TOPO JOMAIIHUX
SKUBOTHBIX).

95 | MeTobl CeeKIMOHHON PabOTHI. 13.05 HTTPS://LESSON.A
Jla6opaTopnas padora 18 CADEMY-

" P P P CONTENT.MYSCH
«M3yuerne METONOB CeleKiun OOLEDU.RUIOBIL0
pacTeHui.

96 | JlocTmyKEHHS CEJICKIIMU PACTCHUH U 15.05 HTTPS://LESSON.A
KUBOTHBIX. [lpakTHuecKas padora CADEMY-

8 «IIpuBUBKa pacTEHUII» CONTENT.MYSCH
p p . OOL.EDU.RU/06/10

97 | CoxpaHeHue, U3y4eHHE U 15.05 HTTPS://RESH.EDU
UCTIOIF30BAHUE TEHETHYECKUX .RU/SUBJECT/5/10/
PECypCoB.

98 | KonTpounbHasi padoTa Ne3 20.05 HTTPS://RESH.EDU
«ATOroBasY. _RU/SUBJECT/5/10/
Pa3znen 16 .buorexnoaorusa u HTTPS://[LESSON.A

CADEMY -
CHHTETHYECKAs OMOJIOrusl LAUEVIY -
CONTENT.MYSCH
OOL.EDU.RU/06/10
99 | buoTexHoNMOTHs KaKk HayKa U 22.05 HTTPS:/LESSON.A
CADEMY -
OTpPAaciI¥ IIPOU3BOJICTBA. LAUEMY -
Hp P S 6 9 CONTENT.MYSCH
pakTirieckas pabota OOL.EDU.RU/06/10
«M3yueHnne oObeKTOB
OHMOTEXHOIOTHI.

100 | OcHOBHBIE HAITPABICHUS 22.05 HTTPS://RESH.EDU
CHHTETHYECKOH OMOJIOTHH. .RU/SUBJECT/5/10/

101 | XpomocomHas U TeHHas 25.05 HTTPS://RESH.EDU
e _RU/SUBJECT/5/10/

102 | MenuuuHCcKHE OMOTEXHOJIOTHH. 27.05 HTTPS://RESH.EDU

.RU/SUBJECT/5/10/

Y4eOHO-MeToAUYEeCKUH KOMILIEKC
1. «buonorus.10 knacc: ba3oBblii u yriy0nennslii yposau: yueOnuk/ M.b. Aradonosa, B. 1.
CuBornazo.-2-e u3J., crepeorurt.- M.: [Ipoda, 2020.- 256 c. :un.-(Poccuiickuii yaeOHUK).

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA
1. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buosnorus. 10 knacec. Meroauueckoe
nocobue.- M., Benrana - I'pad, 2019;
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2. Ilonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 11 xnacc. Metoguueckoe
nocobue.- M., Bearana - I'pad, 2019.

3. Ilonomapesa U.H. buonorus. 10 knacc. Pabouas rerpags. — M.; «Benrtana-I'pady.

4. Tlonomapesa U.H. buonorus. 11 kimacc. Pabouas rerpans. — M.; «Benrana-I'pady.

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. «Enunas xomteknus Ludpossix O6pasoBarensHbix Pecypcos» (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexrponHslit yueOHHUK «bronoOrUs.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kaeTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus

6. http://evolution2.narod.ru/index.htm - sBosrorus

7. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTHHA MUPa

8. http://planete-zemlya.ru/ - ITnanera 3ems

9. http://ecologysite.narod.ru/index.html - sxosmorwust

10. http://bio-nica.narod.ru/index.html - 6uonuka
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