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HosicHuTeIbHAS 3aNIMCKA
Pabouas nmporpamMmMay cocTtaBjieHa Ha OCHOBE:
denepaibHOr0 rocyIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OOIIETro
obpazoBanus (PI'OC O00)
[Tpuxaza Munobpuayku Poccun ot 31.05.2014 Ne 253 «OO0 yTBepxaeHuu
dbenepaibHOTO TEepeyHs Y4YeOHUKOB, PEKOMEHIYEMbIX K HCIOJIb30BAHUIO
Opyu  peanu3ali  UMEIOIUMX  TOCYJAapCTBEHHYIO  aKKpPEIUTAIHUIO
o0pa3oBaTeNbHBIX MPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOIO OOIIEro,
CpeaHero oo01Iero 0opa3oBaHUs»
[TpumepHOIl OCHOBHOM 00pa30BATENBHOM MPOrPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUsI
[IpumepHOl OCHOBHOM 00Opa3oBaTEIBHOM MPOrpaMMbl OCHOBHOTO OOIIETrO
oOpazoBanust o Ouonoruu 10-11 kmacc. ABtopel WU.H. Ilonomapéra, O.
A Kopnunosa JI. B.CumonoBa. U3narensctBo «Benrtana ['pady», 2019.
B COOTBETCTBHM C Y4E€OHBIM IJIAHOM M TIOJIO)KEHHEM O paboueil mporpamme
MBOY «COII Nel»r.EmBEL
Jlannass  paboyass mOporpaMma  KOHKPETH3UPYET  COJAEp KaHue
Cranpmapra, ma€t pacnpefeneHre y4yeOHBIX YacoB IO  pasjesam,
MOCJIEA0BATENBbHOCTh U3YUYEHHUSI TEM U PA3/ICIIOB C YYETOM MEKIIPEAMETHBIX
Y BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH Y4Y€OHOro IMpolecca, BO3PACTHBIX
OCOOEHHOCTEN yyalimxcs.
C yuerom cneumpukm y4yeOHOro mnpeaMeTra «OHOJNOTHS» HeJsAMH
npeaMeTa Ha YPOBHEe OCHOBHOTO 0O1IEro o0pa3oBaHUS SIBISIOTCS:

N3ydenne OuoONOrMM Ha CTYNEHU OCHOBHOTO OOIIEro oOpa3oBaHUs
HAMpaBJI€HO HA TOCTUKEHUE CIEAYIOIINX LICJICH:

- OCBOGHME 3HAaHMK O JKMBOM TNPUPOJAE M MNPUCYIIUX €U
3aKOHOMEPHOCTSIX; CTPOEHHUHU, KU3ZHEIEATEILHOCTH U CpeaooOpasyromei
POJIM JKMBBIX OPTaHU3MOB; YEJIOBEKE KaK OMOCOIIMATIBHOM CYIIIECTBE; O POJIH
OMOJIOTMYECKO HAayKH B TPAKTHYCCKOW EATCIBHOCTH JIIOACH; METoJax
IO3HAHMUS KUBOU IPUPOJBI,

- OBJIQJICHUE YMEHUSIMH TIPUMEHATh OWUOJOTUYECKHWE 3HAHUS IS
OOBSICHEHUS MPOIIECCOB U SBJICHUN >KUBOW MPUPOJIBI, KU3HEACITEILHOCTH
COOCTBEHHOI'0 OpraHM3Ma; HCIOJb30BaTh MH(MOPMALIMI0 O COBPEMEHHBIX
JOCTIDKCHUSIX B 00JIacTH OMOJIOTMM U JKOJIOTHH, O (hakTopax

3M0pOBbSI W  pHUCKa, paboTraTh ¢ OWMOJOTMYECKUMH MPUOOpaMH,



UHCTPYMEHTAMH, CIIpPaBOYHMKAMH;  TPOBOAWTH  HAOMIONEHUS  3a
OMOJOTUYECKUMH OOBEKTAMH M COCTOSHHEM COOCTBEHHOTO OpTaHHW3Ma,
OMOJIOTUYECKUE IKCTIEPUMEHTHI;

- pa3BUTHE I[IO3HABATEJIBHBIX HWHTEPECOB, HMHTEIUIEKTyalIbHBIX H
TBOPYECKUX CHOCOOHOCTEl B Tpoliecce NPOBENECHUS HAOMIOACHUN 3a
KUBBIMM OpraHU3MaMy, OHOJIOTUYECKUX OSKCIEPUMEHTOB, pabOThl ¢
Pa3JIMYHBIMUA UCTOYHUKAMU UH(POpMAIUK;

- BOCIUTAHUE TO3UTUBHOTO IIEHHOCTHOTO OTHOIIEHUS K JKUBOM
pUpPoJie, COOCTBEHHOMY 3JI0POBBIO U 3[IOPOBBIO APYTUX JIOJICH; KYJIbTYpPbI
MIOBEJICHUS B IIPUPO/IE;

- ICII0JIb30BaHUE MPUOOPETEHHBIX 3HAHUN M YMEHHUU B MOBCEIHEBHOMN
KU3HHM JUIsl yXOJla 3a PACTEHMSIMH, JOMAIIHUMH >KUBOTHBIMH, 3a00THI O
COOCTBEHHOM 3/I0pPOBbE, OKa3aHMs MEPBOM MOMOILIU ce0€ U OKPYKAIOUINM;
OLICHKM TOCJEACTBUM CBOEHM NESITEIBHOCTH MO OTHOLICHHWIO K MPHUPOIHOU
cpene, COOCTBEHHOMY OpraHu3My, 37O0pOBbIO JIPYTMX JIIOAEH; IS
COOJIIOJICHUsT MPAaBUJI TMOBEACHHS B OKpPYXAIOLIEH Cpele, HOPM 3J0pOBOTO
oOpa3a >Xu3HHU, NPOPUIAKTUKH 3a00JIeBaHUM, TpaBMaru3Ma U CTPECCOB,
BpeaHbIX puBbiuek, BUY-undexun.

O01ias xapaKTepucTUKa Y4eOHOI0 nmpeaMera

N3ydenne npeaMeTHON 00JIacTH «OHOIOTHSI.

B cucreme ecTeCTBEHHOHAy4YHOro O0pa3oBaHUs OWOJOrUS Kak
y4eOHBI MpeAMET 3aHUMAaeT BaXHOE MeCTO B (POPMHpPOBAHHM: HAyYHOU
KapTUHBl MUpa; (YHKIMOHAJIBHOW TIPaMOTHOCTH, HEOOXOAMMON Jis
MOBCEIHEBHOM KM3HU; HABBIKOB 3/JOPOBOI0 U 0€30IaCHOTO JJIsl YeJIOBEKa U
OKpyXXalIel cpenbl o0pa3a JKHM3HM, OSKOJOTHYECKOTO CO3HAHWUS,;
[IEHHOCTHOTO OTHOIIEHUS K XUBOW TMPHUPOAEC U YEIIOBEKY; COOCTBEHHOM
MO3UIMH 110 OTHOIIEHUIO K OMOJIOTHYEeCKOW MH(OpMaIH, TMOTydaeMon U3
pa3HBIX HMCTOYHHUKOB. VI3yueHue OMONOTHM CO3[JAET YCIOBHUS IS
dopMupoBaHus y OOydyarolUXCs MHTEUIEKTYalIbHbIX, TPaXIaHCKUX,
KOMMYHHKAIIMOHHBIX 1 HHPOPMAIIMOHHBIX KOMIETEHIIUH.

OcBoeHHe TIporpaMMbl MO OHOJOTHH OOECICUYMBACT OBJIAJICHHUE
OCHOBaMHU y4e0HO- HCCIIEIOBATEIbCKONW  JEATEIBHOCTH, HAYYHBIMHU
METOJIaMH PEUICHHs PA3TUYHBIX TEOPETUIECKUX U MPAKTUYECKUX 3a7a4.

N3yuyenune Ouonoruu Ha 0O0a30BOM YpOBHE OPHUEHTHUPOBAHO Ha
oOecrieyeHue 00111e00pa3oBaTeNIbHOM M OOIIEKYJIBTYPHOH TMOJArOTOBKH
BBIMYCKHUKOB.  M3ydenwe  Ouoyiorud Ha  yriIyOJIEHHOM  YPOBHE



OPUEHTHPOBAHO HA: MOATOTOBKY K MOCIEAYIOIEMY Mpo(hecCHOHATEHOMY
00pa30BaHMIO; Pa3BUTHE MHIUBUAYAIbHBIX CIHOCOOHOCTEH O0y4aroumxcs
nyreM Ooiiee TIIyOOKOro, 4eM IpeaycMaTpuBaeTcs Oa30BBIM YPOBHEM,
OBJIAZICHUs] OCHOBaMH OMOJIOTMM M METOJaMHM H3y4eHUs OpraHUYeCcKOro
mupa. M3yuenune Ouosiornn Ha yriayOJIeHHOM YPOBHE OOECHEYMBAET:
NPUMEHEHUE TMOJYYCHHBIX 3HAHUM JIJIS pEIICHHs MPAKTUYECKUX U y4eOHO-
WCCIIEOBATEIbCKUX 337a4 B HW3MEHEHHOM, HECTAaHJApTHOM CHUTYyallWH,
YMEHUE CUCTEMATU3UPOBATh U 0000IATh NOJIyYEHHbIE 3HAHMS; OBJIAJICHUE
OCHOBAMH UCCIIEN0BATEIbCKOU JEeATENbHOCTH OuoNornuecKoin
HAIpPaBJIEHHOCTU U TPAMOTHOTO O(OPMIICHUS IOJIyYEHHBIX pPE3yIbTAaTOB;
pa3BUTHE CIOCOOHOCTH MOJEIUPOBATH HEKOTOPbIE OOBEKTHI U MPOIECCHI,
IPOUCXOASAIINE B KUBOM npupone. M3yueHnue npeamera Ha yriayOJeHHOM
YpOBHE NO3BOJISIET (DOPMUPOBATH Y OOYHAOIIMXCSI YMEHUE aHATU3HPOBATH,
IPOTHO3UPOBAaTh U OLIEHUBATh C IMO3UIMH 3KOJIOTHYECKON O0€30MacHOCTH
IIOCJIEICTBUS NE€ATEIILHOCTH Y€JIOBEKA B DKOCUCTEMAX.

Ha ©6a3zoBoM u yriyOJE€HHOM YpPOBHAX H3Y4YEHHME MpEAMETa
«buonorusi»y B 4acth (GOpMHpPOBaHHA Yy OOYYAOUIMXCS HAy4YHOIO
MHUpPOBO33pPEHHUS,  OCBOCHHS  OOIIEHAYYHBIX  METOJOB,  OCBOCHHUS
NPaKTUYECKOrO0  MPUMEHEHHsS  HAy4YHbIX  3HAHUM  OCHOBAaHO  Ha
MEXIPEAMETHBIX CBSI3iX C MpeAMeTaMH 00JIacTel eCTECTBEHHBIX,
MaTeMaTUYeCKMX M TyMaHUTapHbIX Hayk. IlpumepHas mnporpamma
yueOHoro mnpenMera «buonorus»» cocraBieHa Ha OCHOBE MOMYJIBHOTO
NPUHLIMIIA TOCTPOEHHUST yueOHOro MaTepuasia, He OIpelessieT KOJIMYecTBa
4acoB HA U3Y4YEHHUE YUEOHOIro MpeiMeTa U He OrPaHUYMBAET BO3MOKHOCTU
€ro U3y4eHHs! B TOM WJIM NHOM KJlacce.

[Ipenynaraemass nmpuMepHasi NporpaMMa YYHUTHIBAET BO3MOXKHOCTb
NOJIYYEHUS] 3HAHUM B TOM YHCJIE Yepe3 NMPaKTUYECKYIO JESTEIbHOCTh. B
porpaMme  COJICPXKHUTCSI MPUMEPHBIM  TepedeHb JIabOpaTOPHBIX H
npaktudeckux padot. [lpu cocraBienun paboyeilt mporpaMMmbl YIUTENb
BIIpaBe BBHIOpaTh M3 TMepeyHs padoThl, KOTOpbIE cuMTaeT Haubonee
1EJeCO00pa3HbIMU C YYE€TOM HEOOXOJUMOCTH JOCTHXKEHHSI IPEIMETHBIX
pe3yibTaTOB.

Y4eOHo-MeToAuYeCKMI KOMILIEKC VISl PeaTu3aluu NPOrpaMMBbl:
YuebHo-MeToanueckuit komrieke nmoxa penakuuent M.H.ITonamapesoii. -
M.: M3natensctBO Bentana ['pad , 2019

1. buornorust: 11 kmacce: MeToandeckoe mocooue: mpoduiibHbIi ypoeHs/ ML.H.
ITonomapena, O.A. Kopauosa,J1.B. CuMoHOBa; 1101 peiakimuet mpod.



W.H ITornomapeBoii. — M.: Benrana-I pad, 2019. - 240 c.

2. bromorust. Yuebnnk 1yt 10 kmacca (npodwbHbIi yposens) /[loa pen. MLH.
[Tonomapegoii. M.: Benrana-I"pad, 2019.- 415 ctp.

3. buonorus. Yueonuk s 11 kmacea (mpoduibheiit yposens) /[oxa pen. MLH.
[Tonomapesoit. M.: Berrana-I"pad, 2019.

VYuebnuk  oOecreunBaeT  (OPMHPOBAHME  JIMHTBUCTHUYECKOM,
KOMMYHUKATHBHOMW, KyJIBTYPOBEIUECKOM KOMIICTCHIMM, PAa3BUBACT Y Y4alllMXCS
YHHUBEpCATHHBIC YIeOHbIC YMEHHSI, BOCITUTHIBACT OTHOIIICHHE K POJTHOMY SI3bIKY KaK K
OOITICHAIMOHATFHOM IIEHHOCTH 1 KaK K B&KHOMY CPEJICTBY OOITICHHS.

Onucanye MecTa y4e0OHOI0 npeaMeTa B Y4eOHOM IJIAHE
[IpeameT «Omomorus » BXOOUT B 00pa30oBaTEIbHYIO 00JIaCTh

«ECTECTBCHHOHAYYHBICIIPSAMETHI».
ITpemnaraemag padoyas nporpamma paccuurtana Ha 207 4acosB B I'OJlL.

10 xnmacc — 3 y4yeOHBIX YacoB B Hegaento, 105
y4eOHBIX YacOB B I'OJI;

11 xnacc - 3 yueOHbBIX YacoB B Henento, 102
y4eOHBIX YaCOB B TO/I.

.J-[I/I‘IHOCTHLIC= METANPEAMETHDLIC M IIPEIMETHDLIC PE3VJILTATHI OCBOCHUA
IpeaMera

[Inanupyemble pe3yabTaThl OCBOEHHUS IPOrpamMMbl IO OHOJOTMU Ha
YPOBHE CpeJiHero o01iero oopa3oBaHusl.

OI'OC COO ycraHaBiMBaeT TpPeOOBaHHS K pPeE3yJibTaTaM OCBOEHUS
oOydJaroImMuMHUCs TPOTPaMM CpPEIHEro oO0Iero oO0pa3oBaHUs: JUYHOCTHBIE,
METaIpPEAMETHBIE U IIPEIMETHBIE.

B cTpykType JMYHOCTHBIX Pe3yJbTATOB OCBOCHHUS IPOrpaMMBbI IIO
OMOJIOTMH BBIJEJICHBI CIEIYIOIINE COCTABIAIOIINE: OCO3HAHUE O0yUYaroUUMUCs
POCCHIMCKOM Tpa¥JaHCKOW HWJIECHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOATEIILHOCTH W CaMOOIPEACNICHNI0, HATUYUEe MOTHBALMU K OOYYEHHUIO
OMOJIOTHH, 1IeJIEHANIPABIEHHOE Pa3BUTUE BHYTPEHHUX YOCKIEHHUM JIMUYHOCTH Ha
OCHOBE KJIIOYEBBIX I[EHHOCTEM W HCTOPUYECKUX TPAJUMLUUNA  pa3BUTHUSA
OMOJIOTMYECKOT0  3HAHMs, TOTOBHOCTh U  CIOCOOHOCTh  OOy4YaroIIUXCs

PYKOBOZACTBOBATLCA B CBOEH ACATCIIBHOCTHU OCHHOCTHO-CMBICJIOBBIMHU



YCTaHOBKAMH, MPHUCYITIUMU CUCTEME OHMOJIOTHYECKOTO OOpa3OBaHMs, HATUINE
MPABOCO3HAHUSL DKOJIOTUYECKOW KYJIbTYpPhl, CHOCOOHOCTU CTaBUTh LI H
CTPOUTH KU3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE  pPE3yNbTAaThl OCBOCHHS TPOTPaMMbI IO  OHOJOTHUHU
JIOCTUTAIOTCSI B E€IUHCTBE YYEOHOM W BOCHUTATEIbHOW JESATEILHOCTH B
COOTBETCTBHM C  TPAAULUHUOHHBIMU  POCCUHMCKMMHM  COLHMOKYJIbTYPHBIMH,
WCTOPUYECKUMU W JAyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTHIMA B
oOIlleCTBE MpaBWIaMH W HOPMaMHU TOBEACHUS W CHOCOOCTBYIOT IIporieccam
CaMOIIO3HAHUS, CAMOBOCHUTAHUS M CaMOPA3BUTHUSA, PA3BUTHS BHYTPEHHEU
MO3UIMN JIMYHOCTH, TMATPUOTH3MA U YBAXKECHUS K 3aKOHY M MPABOMOPSIKY,
YEeJOBEKY TpyJa U CTapIIEeMy IMOKOJICHHIO, B3AUMHOTO YBa)KCHHs, OEPEKHOTO
OTHOUIIEHUSI K KYJIbTYPHOMY HACJEIUI0 W TPAAMUIMAM MHOTOHAMOHAIBHOTO
Hapoaa Poccuiickoit denepannu, IPUPOJIE U OKPYKAKOIIEH Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUSI Y4eOHOTro mpeamera «buosorus»
JTIOJKHBI OTpakaThb FOTOBHOCTh U CIIOCOOHOCTH o0y4Jaronmxcs
PYKOBOJICTBOBaTbCS C(HOPMUPOBAHHOM BHYTPEHHEH IMO3HMIMENH JIMYHOCTH,
CUCTEMOW IEHHOCTHBIX OpPUEHTAIUM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIIMX TPAJAMIIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOIIEeCTBa,
paclIMpEHUE KU3HCHHOTO ONbITa W ONbITa JACATEIBHOCTA B IMPOLECCE
pealn3alri OCHOBHBIX HAIPaBJICHUW BOCIUTATEIBHOW NESATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaskIaHCKOTO BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh  T'PAKIAHCKOW TO3UIHMHM  OOydYaromerocs  Kak
aKTHBHOT'O U OTBETCTBEHHOI'O YJieHAa POCCUHCKOT0 OOIIECTRA;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX MpaB W OOS3aHHOCTEU, YBa)KCHUE
3aKOHA W MTPABOMOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW [ESATEIbHOCTH MPU CO3IAHUU

y‘-Ie6HLIX IIPOCKTOB, PCHICHUN y‘-I€6HI>IX K IMO3HABATCJIbHBIX 3a4a4, BBIIIOJIHCHHUHN



OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3MUIMI0 MO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE  YYUThIBATb B  CBOMX  JCHUCTBUSIX  HEOOXOJAMMOCTh
KOHCTPYKTUBHOTO B3aUMOJCUCTBUSl JIIOJiIed C pasHbIMU  YOSXKICHUSIMH,
KYJIbTYPHBIMU IEHHOCTSIMU Y COLMAIBHBIM IOJIOXKEHUEM;

FOTOBHOCTh K COTPYJIHHYECTBY B IPOLECCE COBMECTHOIO BBINIOJHECHUS
y4eOHbIX, TO3HABATEIbHBIX W HCCIEAOBATEIBLCKUX 3a7a4, YBaXXUTEIHHOTO
OTHOIIEHUS K MHEHUIO OINMOHEHTOB NPH OOCYXIECHWH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IaTPUOTHYECKOTO BOCITUTAHUS:

c(hOPMHUPOBAHHOCTh ~ POCCHUHCKOM  TpakIaHCKOW  UJACHTHUYHOCTH,
MaTPUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
PonunoM, ropmoctu 3a CBOM Kpad, CBOWO PoauHy, CBOM fA3BIK U KYJIBTYDY,
IIPOLIIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOILICHUE K TMPUPOJHOMY HACIEAUIO W MaMATHUKaM
IPUPOABI, NTOCTHXKEHUAM Poccuu B Hayke, HUCKYCCTBE, CIIOPTE, TEXHOJOTHSX,
Tpyne,

CIIOCOOHOCTh OLICHMBATh BKJIaJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE U
pa3BUTHE OMOJIOTUM, TOHUMAHMS 3HAYCHUS OMOJOTUM B TO3HAHWHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uzeitHas yoexEHHOCTh, TOTOBHOCTh K CIYy>KeHHIO U 3amuTe OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) AYXOBHO-HPAaBCTBEHHOI'O BOCITMTAHUS:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CITOCOOHOCTh OIICHNBATb CUTYyallUIO U IMIPUHUMATb OCO3HAHHBIC PCHICHMA,



OpPUEHTUPYSICh HA MOPATHHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
OCO3HaHME JINYHOTO BKJIaJ[a B TOCTPOEHUE YCTONYMBOTO OyAYIIEro;
OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENSM, CO3/IaHHUIO CEMbH Ha

OCHOBE OCO3HAHHOTO MPUHATHUS NEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUH C

TpaauLUsIMU Hapo 0B Poccuu;

4) 3CTETHYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIICHWE K MHUPY, BKIIFOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHUE SMOIMOHAIBHOTO BO3JCUCTBHUS JKMBOW TPUPOABI H €€
[IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHUIO B PA3HBIX BHIAaX MCKYCCTBA, CTPEMIICHHE
MIPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

5) ¢pu3nveckoro BOCIUTAHUS:

MOHMMAaHUE W peajau3alus 3J0pOBOro M 0e30macHoro olpasa >KU3HU
(3mO0poBOE  TUTaHWE, COONIOJICHHE TUTMEHHMYECKHMX TPaBWII M HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHITHM M OTAbIXa, perysipHas (undeckas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOI'O W KOMIIETCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHUMaHUE IIEHHOCTH TMPaBWJI WHAWBUIYAJTbHOTO W KOJUICKTUBHOTO
0e30macHOr0 TOBEJACHUS B CHUTYalMsIX, YTPOXKAIOIMMUX 370POBBIO W KHU3HU
JIIOJICH;

OCO3HaHWE  TOCIACACTBUH W  HENPUATHS  BPEIHBIX  MPHUBBIUCK
(ynmoTpeOaeHus aKoroJisi, HAPKOTUKOB, KYpEHUs);

6) TPyI0BOTO BOCITUTAHHS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTePCTBa, TPYI0IIO0HE;

FOTOBHOCTh K aKTHUBHOM JIESTEIIBHOCTH TEXHOJIOTUYECKOM U COLMAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTH WHUIIUAPOBATh, IJIaHUPOBATh U

CaMOCTOATCIIbHO BBITIOJIHATD TAKYIO JCATCIIbBHOCTD,



UHTEpEC K pa3auuHbiM cdepaMm NpodecCHOHATBHONU 1eATEIbHOCTH,
yMEHUE COBEPIIATh OCO3HAHHBINA BHIOOp OynyIieil mpodeccuu U peain30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) PKOJIOTMYECKOr0 BOCIIUTAHUS:

HKOJIOTMYECKU 1IeJIECO00pa3HOEe OTHOIICHHE K MPUPOJE KaK UCTOYHHUKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBIIIEHHE YPOBHSA 3KOJOTMYECKON KyJbTYpbl: NMPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM WX BO3MOXHBIX IOCHEACTBUNA JIA
OKPYKaIOIIEH CPEeIbl;

OCO3HaHHUE II00ANBHOTO XapaKTepa IKOJIOTMYECKUX MPOOJIEM U MyTel ux
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh NPUOOpETaEMbIe MPU HU3YyYEHUHU OUOJIOTHU
3HAHWS W YMEHUS TpPHU pEHIeHUH MpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOJIONIOIb30BaHUEM  (COONIOJEHUE TMpaBWJI MOBEACHUA B  IPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHHE DPABHOBECUS B HKOCUCTEMAX, OXpaHy BHUJOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE HEMPUATUE ACHUCTBUM, MPUHOCIIIUX BpEI OKPYKaAIOUIEH
NPUPOAHON Cpesie, yMEHUE MPOTrHO3UPOBAaTh HEOJArOMPHUSATHBIE SKOJOTUYECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJU4KMe Pa3BUTOIO HKOJOTMYECKOTO MBILUICHHS, SKOJIOTUYECKON
KYJbTYpbl, ONbITA JEATEIIBHOCTH 3KOJOIMYECKONW HAIMPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEILHOM, KOMMYHUKATUBHOW U COLMATIBHOM
NpaKTUKEe, TOTOBHOCTM K YYacTHIO B  MPAKTHUYECKOW JeATEIbHOCTH
HKOJIOTHYECKOM HAMPaBIEHHOCTH;

8) LIEHHOCTH HAYYHOTO MTO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY



YPOBHIO Pa3BUTHs HAYKW W OOIIECTBEHHOMN MPAKTHKH, OCHOBAaHHOTO HA JUAJIOTE
KyJbTYp, CIOCOOCTBYIOIIEIO OCO3HAHHWIO CBOETO MECTa B IOJHMKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBAHKE SI3LIKOBOM M UMTATEIBCKON KYJIbTYPHI KaK CPEACTBA
B3aMMOJICCTBUS MEXKTY JIFOABMU U TIO3HAHUS MHUPAa;

MOHUMAaHuEe CrenupUKr OWOJOTUM KaK HAyKd, OCO3HAHWS €€ poid B
GbOpMHUPOBAHUN PAITMOHATHPHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IEITOCTHOTO
IIPEICTABIICHUS 00 OKPY)KAIOIIEeM MHUpPE KaK O €IUHCTBE MPHUPOIbI, YCJIOBEKA U
oOIecTBa, B MO3HAHWW MPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH MpodiieM
COXpaHEHHMS IIPUPOIHOTO PABHOBECHS,

yOXKIEHHOCTh B 3HAUMMOCTH OHOJIOTHH JIJIsi COBPEMEHHOW MUBUITH3AINN:
oOecIieueHnsT HOBOTO yYPOBHS Pa3BUTHUSI METUITUHBI, CO3JaHUE TEPCIIEKTHBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX peIIaTh pPEeCcypCcHbie IMPOOJIEeMBbl Pa3BUTHS
YEJI0BEUECTBA, TIOWCKA MyTeH BBIXOJa U3 TIO0ATBHBIX IKOJOTHYECKHUX MPOOIeM
n obecrmieyeHuss Tepexojia K YCTOMYHMBOMY Pa3BUTHIO, PAIMOHAIBHOMY
HCIIOJIB30BAaHUIO TIPUPOJIHBIX PECYpCcOB UM (DOPMUPOBAHHMIO HOBBIX CTAaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B IIOJYYCHUH OHMOJOTHYECKUX 3HAHUN B IEIAX
MOBBIIICHUS OONICH KYJIbTYphl, €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, Kak
COCTaBHOM  4YacTH  (DYHKIIMOHAJIBHOH  TPaMOTHOCTH  OOyYaromIuxcs,
dhopMupyeMoil Ipu U3y4eHUH OUOJIOTHH;

MOHUMAHWE  CYIIHOCTH  METOJOB  IIO3HAHWS, WCIOJIB3YEMBIX B
€CTEeCTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BaTh ITOJyYaeMble 3HAHHS JIJIs
aHajau3a M OOBSICHEHUS SBICHUN OKPYXKAIOIIETO MHpPA M MPOUCXOAAIINX B HEM
W3MCHCHHUH, YMEHHE JenaTh 0OOCHOBAHHBIC 3aKIFOYCHHS Ha OCHOBE HAyYHBIX
($haKTOB U UMEIOIIMXCS JAHHBIX C IETBI0 TTOJIYICHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO UCITOIh30BaTh OMOJIOTHYCCKUE 3HAHUS IS

peuicHusA HpO6HeM B pCaJIbHBIX JKU3HCHHBIX CUTYallUAX,



OCO3HAHWE LIEHHOCTU HAYYHOM JESATEIBbHOCTH, TOTOBHOCTh OCYIIECTBIISITh
IIPOEKTHYIO U UCCIIEI0BATEIBCKYIO IESITEIbHOCTh UHINBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTh U  CIIOCOOHOCTh K HENPEphIBHOMY OOpa3OBaHHUIO U
caM0O0Opa30BaHNI0, K AKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHWI MO OMOJIOTWHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMHU.

B mpoumecce OCTHXKEHHS  JMYHOCTHBIX  PE3YJIbTATOB  OCBOCHMS

OOYYarOIIMMHUCS POTPAMMBI CPEIHETO OOIIET0 00pa30BaHUS Y O0YyUYaIOIIUXCS

COBEPIICHCTBYETCS IMOIMOHAIBHBIH MHTEJJICKT, IpeAIoararoui
c(OpPMUPOBAHHOCTD:
CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CHOCOOHOCTh  TIOHUMATh  CBOE

HMOIIMOHAJIBHOE COCTOSIHWE, BUJETh HANpPaBJICHUS PAa3BUTHSA COOCTBEHHOM
AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETyJINPOBaHUs, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAaTHCA K
YMOLIMOHAJIIBHBIM HU3MEHEHUSM M TPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKIKOYAIOIIEW CTPEMIIEHUE K JOCTHKECHUIO LIENIH
U yCHexy, ONTUMU3M, HHUIIMAaTUBHOCTb, YMEHHE JIECTBOBAaTh, UCXOS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEW CIHOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHHE JIPYyTUX, YYUTBHIBATh €ro NPH OCYIIECTBICHUM KOMMYHUKALIUH,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIOYAIOUIMX CIOCOOHOCTh  BBICTpPAUBAaTh
OTHOILIEHUS C APYTUMH JIIOJIbMHU, 3a00TUTHCS, MPOSABIIATH UHTEPEC U pa3peliaTh
KOH(DJIUKTBHI.

MeranpeaMeTHble pe3yJabTaThl OCBOCHUS Y4YeOHOro IpeaMera
«buosiorusi» BKIIOYAIOT: 3HAYUMbIe i1  (OPMUPOBAHUS MHUPOBO33PEHUS

OOy4Jarommxcss  MEKIUCIUIUIMHAPHBIE  (MEXKIIPEAMETHBIC)  OOIICHAYYHBIC



MOHSTHSA, OTPAKAIOIIKE ILETOCTHOCTh HAYYHOW KapTHHBI MHpa U CHEHupUKY
METO/IOB TO3HAHMS, MCIOJIb3yeMbIX B €CTECTBEHHBIX HaykKax (BEIIECTBO,
DHEpPrus, SBJICHUE, MPOIIECC, CUCTEMa, Hay4HbId (akT, MPUHIIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEJAOBaHWE, HAONIOJCHUE, H3MEpPEHUE,
HKCIIEPUMEHT U JIPYTHUe); YHUBEPCAIbHbIC yueOHbIe AeHCTBUA (TT03HABATENbHBIE,
KOMMYHHUKAaTHBHBIC,  PETYJSTHBHBIE), oOecreynBaionme (GopmMupoBaHue
(YHKIIMOHATBPHOW TPAMOTHOCTH M COIMATBHOM KOMIETEHIIMH OOYYaIOLIUXCS;
CIIOCOOHOCTh OOYYaIOIIUXCSl UCIOJIb30BaTh OCBOCHHbBIE MEKIUCIUIUIMHAPHEIE,
MHUPOBO33pEHUYECKHUE 3HAHUS U YyHHUBEpCAJIbHbIE Yy4YeOHbIE JIEHCTBUS B
[03HABATEJILHOM U COLIMAIEHOM MPaKTUKE.

B pesynbrare wuszydeHuss OWOJOrMM Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBaHus y oOyyaromerocs OyayT copMHpOBaHbI MO3HABATEIbHBIC
yHUBEpCaIbHbIe Yy4eOHbIE JCHCTBUS, KOMMYHUKATHBHBIE YHHBEpPCAJIbHBIC
yueOHbIe [IEHCTBUS, PETYIATUBHBIE YHHBEpCajbHbIE YYEeOHBIC JIEHCTBUA,
COBMECTHAs JESITENbHOCTD.

MertanpeamMerHble pe3yJbTAaTbl OCBOEHHUSI IPOrpaMMbl CpeIHEro
o0uiero o0pa3zoBaHus J0JKHBI OTPAKATH:

OBnanenue YHUBEPCATbHBIMU y4eOHbIMU M03HABATEILHBIMU
JNIEUCTBUSIMHA:

1) 0a30BbIE TOTUYCCKHE ICHCTBHS:

CaMOCTOSITENIbHO ~ (pOpMyIMpOBaTH M aKTyallM3UpoOBaTh MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUUN MPUEMBI JOTHUYECKOTO MBIIIICHUS
(amanuza, cUHTE3a, CpaBHEHHUs, Kiaccudukanuu, o00OIIEHHUs), PaCKphIBATH
CMBICTT OWOJIOTMUECKUX TIOHATUH (BBIOCNATh WX XapaKTepHbIC MPH3HAKH,
YCTaHABJIMBATh CBS3U C IPYTUMH MMOHSATHSIMH);

OTIPEETIATh e JEATEIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX

JOCTUIKCHHA, COOTHOCUTBH PC3YyJIbTAThl JCATCIBHOCTU C ITOCTAaBJICHHBIMU



HETISIMU;

UCIIOJIb30BaTh OMOJIOTMUECKUE TMOHATUS HJisi OOBsICHEHUs (PaKTOB U
SBJICHUU >KUBOU ITPUPO/IBI;

CTPOUTH JIOTUUECKUE paCCYyX IeHUsl (MHIYKTUBHBIC, ACAYKTHUBHBIC, IO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEUYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHATh  CXEMHO-MOJEJbHBIE  CpEACTBAa  JJii  MPEACTABIICHUS
CYILIECTBEHHBIX CBS3€H M OTHOIICHUI B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a
TaKke TMPOTUBOPEYUH  Pa3HOTO  pPOJA, BBISBICHHBIX B  Pa3JIUYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IJIaH PeIICHUs TPOOIEMbI ¢ YUETOM aHaIU3a UMEIOIINXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh, OLICHUBATh COOTBETCTBUE
PE3YyIAbTATOB 1IEJISIM, OLICHUBATH PUCKHU MOCJIEACTBUM €SI TEIHHOCTH;

KOOPJIMHUPOBaTh W BBINOJHATH pabOTy B YCIOBUSX PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEeM;

2) 0a30BbIC UCCIIEAOBATEIbCKIE IEHCTBHS:

BJIQJICTh ~ HABBIKAMU  y4€OHO-MCCJICIOBATEILCKOM UM MPOEKTHOU
NEATeIbHOCTH, HaBbIKAMU  pa3pernieHuss npoljieM, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEUICHUS MPAKTUYECKHUX
3a/1a4, MPUMEHEHUIO PA3JIMUYHBIX METO0B MO3HAHMUS;

UCIIOIb30BaTh PA3JIUYHBbIE BUIBI JIESITEIBHOCTH MO MOJIYYEHHIO HOBOIO
3HAHMS, €r0 WHTEpNpeTaluy, MpeoOpa3oBaHUI0 M MPUMEHEHUIO B y4eOHBIX
CUTyaIUsX, B TOM YHUCJIE IPU CO3JaHUN YUCOHBIX U COIMATIBLHBIX MPOEKTOR,;

dbopMHupoBaTH ~ HAyYHBIH  THN  MBIIUICHHS,  BIAJIETh  HAy4YHOU
TEPMUHOJIOTHEH, KJTIOUEBBIMHU MOHATHUSAMHU U METOJaMU;

CTaBUTh U (GOPMYIMPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMN



NESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;
BBISBIISAT NPUYMHHO-CIICJCTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3a1ady,
BBIJIBUTATh TUIIOTE3Y €€ pelleHHs, HaXOAUTh apryMEHThI U JJOKa3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;
aHaM3UPOBATh TOJYYECHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OILIEHWBAaTh MX JIOCTOBEPHOCTH, MPOTHO3HPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH LI€JICHATPABICHHBINA MOUCK MEPEHOCAa CPEICTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh MEePEHOCUTH 3HAHUS B MMO3HABATEIBHYIO U MPAKTUYECKYIO 00JIacTH
KHU3HEICATSIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJEW, IMpeajaratb OPUTHHAIBHBIE TOIXOIBl H
pelleHusl, CTaBUTh MPOOJEMBl M 3a/ladyd, JAONYyCKAlOIIMe albTepHATHUBHbBIC
pelIeHus;

3) pabota ¢ uHbopMaIUEii:

OPUEHTHPOBATbCS B pPa3IMYHBIX MCTOYHHUKAX HHPOpMAUK (TEKCTe
y4eOHOro mocoOus, HAy4YHO-TIOMYJSIPHOM  JUTepaTrype, OHOJIOTHYECKUX
CIIOBapsiX M CIPaBOYHWKAX, KOMITBIOTEPHBIX 0a3zax naHHBIX, B HHTepHeTe),
aHaJIM3UpPOBaTh HMH(OPMALMIO PA3IUYHBIX BUIOB M (OpPM MpeacTaBiICHHUS,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(opMyIUpOBaTh 3aMpPOChl U MPUMEHSATH PAa3IUYHbIE METOJIbI MPU MOUCKE
U oTOope Ouonoruueckord wuHpopManuyd, HEOOXOAUMOHN Ui BBIIOJHEHUS
y4eOHBbIX 3a/a4;

nprOOpeTaTh OMBIT HCIOIb30BaHUS WH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHA, COBEpPIICHCTBOBATh KYJIbTYPY aAKTUBHOTO  WCIOJH30BaHUS

Pa3IMYHbIX IIOMCKOBBIX CUCTCM,



CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMYy MpeACTaBICHUS
ouosiornyeckord uHOpManuM (CXeMbl, TrpaduKd, AUArpaMMbl, TaOIMIIbI,
PUCYHKH U APYyToe);

WCIIOJIh30BaTh HAYYHBIA SI3bIK B KayeCTBE CpeACTBa Ipu paboTe ¢
Ovonornyecko uHQOpManMen: TNPUMEHITh XUMHUYECKUEe, (U3UYECKUe U
MaTeMaTUYECKUe 3HAKU U CHUMBOJIBI, GopMyIibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh U TPEOOpPa3OBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPEICTBA
HaIJISIHOCTH;

BIIQJICTh HABBIKAMHM  pACIIO3HABAHWUS W  3alIUTHl  WHQPOpPMAIIUH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

120.8.7.2. OBnanenune YHUBEpCAIbHBIMU KOMMYHUKATHUBHBIMH
NIEUCTBUSIMHA:

1) oGmenue:

OCYIIIECTBJIATh KOMMYHHKAIIMA BO BCeX cdepax KHU3HU, aKTUBHO
y4acTBOBaTh B JMAJIOre WM JUCKYCCHUU IO CYHIECTBY OOCYKIAEMOUW TEMBI
(yMeHHE 3aJaBaTh BONPOCHI, BBICKA3bIBATh CYXKJACHUS  OTHOCHUTEIHHO
BBITIOJTHCHUS TIpeJjlaraeMoi 3a/1au, YYUTHIBATh HHTEPECHl M COTJIACOBAaHHOCTH
MO3UIIUN JPYTUX YYaCTHUKOB JAHAJIOTA UK JUCKYCCHUH);

pacmo3HaBaTh HeBepOabHBIC CPEICTBA OOINCHMS, MOHMMATh 3HAYCHUE
COIMAJTBHBIX 3HAKOB, MPEAMNOCHUIOK BOZHMKHOBEHUS KOH(DJIMKTHBIX CHUTYAIlHi,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh Pa3JIMYHBIMKU CHOcoO0aMu  OOIIEHUS U  B3aUMOJCHCTBUS,
MOHUMATh HAMEPEHUS JAPYTUX JIOJCH, MPOSBIATh YBAKUTEIBHOE OTHOIIIEHUE K
co0eceTHUKY U B KOPPEKTHOU Popme HopMyTUpPOBaTh CBOM BO3PAKEHNUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PCHHS C HCITOB30BAaHUEM
SI3BIKOBBIX CPEJICTB;

2) COBMECTHAsI JACSITECIbHOCTD:

IIOHMMATb u HCIIOJIB30BaTh npeumMynicCTBa KOMaHHHOﬁ n



WHAMBUAYAIbHON pabOTBl MpH  pPELMICHUH OHOJOTHYECKON  MpOOJIEeMBI,
000CHOBBIBATh HEO0OXOIUMOCTh IpUMEHEHUS IPyIIOBBIX dbopm
B3aMMOJICUCTBUS TPU PEIICHUH YUEeOHOU 3a/1a4u;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JIEHCTBUHN C y4ETOM OOIIHUX
MHTEPECOB M BO3MOKHOCTEH Ka)KI0ro YjieHa KOJUIEKTHBA,;

OPUHUMATh 1€ COBMECTHOM JESITeNbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUS MO €€ NOCTHKEHHIO: COCTABIATH IUIAH JICWCTBHM,
pacmpeienaTh pojid ¢ y4€TOM MHEHUM Y4YaCTHHUKOB, OOCYXKIATh PE3yJIbTaThbl
COBMECTHOM padoThI;

OIICHMBATh KAaueCTBO CBOETO BKJIa/Ja U KaXKJOr0 y4acTHHKAa KOMaH[bI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpenjaraTb HOBBIE MPOEKTHI, OLIEHWBATh WJEU C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE IOBEACHUE B Pa3TUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

120.8.7.3. OBnanenne yHuBEepCaIbHBIMU PETYJISITUBHBIMU JEHCTBUSMH:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS JUIsl BBIABICHUS NpoOJieM U UX
pEIICHMS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUM IIENIEBBHIE M CMBICIOBBIC
YCTaHOBKH B CBOMX JIEHCTBUSAX M MOCTYNKAaX MO OTHOUICHUIO K KUBOM MPUPOJIE,
CBOEMY 37I0POBBIO U 3JJ0POBBIO OKPY’KAIOIINX;

CaMOCTOSITEJIbHO ~ OCYIIECTBJISAITh ~ [O3HABATENbHYIO  J€SATEIbHOCTD,
BBISIBIIATH TIPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIC 3aJa4dl B
00pa30BaTEeNBHON NEATEIBHOCTH U KU3HEHHBIX CHUTYAIUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH pPEIICHHUs NpoOJieMbl C y4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

AaBaThb OLICHKY HOBBIM CUTYAIIUAM,



paciidpsaTh paMKd ~ y4eOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUH;

JeNnaTh ~ OCO3HaHHBIM  BBIOOpP,  apryMEHTHpOBaThb  €ro,  OpaTb
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATb ITPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO HMIMPOKOW SPYAHMIIMU B
pa3HbBIX 00JACTSIX 3HAHWN, MOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHB;

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B JACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BIIQJIETh HABBIKAMM IO3HABAaTEIbHOM pediieKCMM KaKk OCO3HaHUS
COBEPIIAEMBIX JCHCTBUH W MBICIUTENBHBIX IPOLECCOB, MX PE3YyJbTaTOB U
OCHOBAHMM, UCIIOJIB30BaTh MPUEMBI PEPIEKCUN AJI1 OLEHKUA CUTYyalluH, BbIOOpa
BEPHOI'O PELLICHHUS;

OLICHMBAaTh PHUCKA W CBOEBPEMEHHO IIPUHUMATh PEIICHHUS MO0 HUX
CHIDKEHHIO;

OPUHUMATh MOTUBBI M apryMEHTBHl APYIMX NPH aHAIU3€ pe3ybTaToOB
NEATEIbHOCTH;

3) npuUHATHUS ceOs U IPYTUX:

NPUHUMATh ce0sl, TOHUMasl CBOM HEIOCTaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apPryMEHThl JIPYTUX IpPH aHaju3e pe3yJbTaToB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYTHX Ha OLIUOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeaoBeKa.

129.8.8. [IpeameTHBIC pPE3yNbTATHl OCBOSHHUS COJEPXKAHUS Y4EOHOTO
npeamera «buonorus» Ha yriayOJaEHHOM YpOBHE OpPUEHTHUPOBAaHBI Ha

obOecrieueHue mnpoduiIbHOTO 00ydeHuss oOydarommuxcs Ouonorun. OHH



BKJIFOYAIOT: crHenuuyeckne Juisi OWOJIOTHMH Hay4HbIC 3HAHUS, yMEHHUS W
CIOCOOBI ACHCTBUN MO OCBOCHUIO, MHTEPIPETALIMH U MPEOOPa30BaHUIO 3HAHUM,
BUJIbl JEATEIIBHOCTH MO MOJYYEHUIO HOBBIX 3HAHUW M HMX NPUMEHEHUIO B
pa3TUYHBIX YYEeOHBIX, a TaKXE B pEATbHBIX JKU3HCHHBIX CHTYaIUAX.
[IpenMeTHbIE PE3yabTaThl MPEACTABICHBI IO TOAAM U3yUYCHHUS.

120.8.9. IlpeameTHbie pe3yJbTATHI OCBOEHHS Y4eOHOI0 mpeaMeTa
«buosiorus» B 11 Ki1acce J0KHBI OTPAKATD!

c(OPMHUPOBAHHOCTh 3HAHUM O MECT€ U POJU OHUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpPA, B
MO3HAHWM 3aKOHOB TPUPOJBI M  PEIICHUH MpoOJeM  paluOHAIBHOTO
MPUPOJIONIONIB30BAHUS, O BKJIAJE POCCHUUCKUX U 3apyOeKHBIX YU€HBIX B
pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHUCTEeMOW OHMOJIOTUYECKHX 3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIAralomife OMOJIOTHYECKHE TEPMHUHBI U MOHATUS (KU3HB, KIETKA,
OpraHu3M, MeTabOJU3M, TOMEOCTa3, CaMOPETyJSlUs, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, U3MEHUMBOCTh, POCT U PAa3BUTHE), OMOJIOTMUECKUE TEOPUU
(xknerounass Teopust T. lIBanna, M. lllneiinena, P. BupxoBa, XpomMocomHas
Teopust HacyencTBeHHoctu T. Moprana), yuenus: (H.J. BaBunoBa — o meHTpax
MHOroOOpa3usi U  NPOUCXOXKACHUS  KYJIbTYpPHBIX  PACTCHMi), 3aKOHBI
(enMHOOOpa3usi MOTOMKOB MEPBOIO MOKOJECHUS, PACHIEIUICHHS], YACTOTHI TaMeT,
HE3aBUCUMOTO HacienoBaHusi [. MeHzens, TOMOJOTMYECKUX PSIOB B
HAaCJIEICTBEHHOMN U3MEHYUBOCTU H.N. BaBuiosa), IIPUHLUIIBL
(KOMIUIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMU METOJAMHU HAYYHOI'O IMO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX MCCIICAOBAHUAX JKUBBIX OOBEKTOB (ONMUCAHHUE, H3MEpPEHHUeE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHUE BBIJICTSATh CYIICCTBEHHBIC TPU3HAKH: BHUPYCOB, KIETOK

MMPOKApHUOT U 3YKAPHUOT, OJHOKJICTOYHBIX W MHOI'OKJICTOYHBIX OPTraHU3MOB, B



TOM 4HClie OakTepuii, TpUOOB, pACTEHWH, >KUBOTHBIX M UYEIIOBEKA, CTPOCHUS
OPraHOB W CHCTEM OpTraHOB pACTCHUH, >KMUBOTHBIX, YEJIOBEKa, IPOIIECCOB
KHU3HECATCIIPHOCTH, TPOTEKAIONIMX B OPraHM3MaxX pPAacTEHWH, XUBOTHBIX U
YyeJIoBeKa, OWOJIOTMYECKUX TMPOIECCOB: OOMEHa BelEeCTB (MeTaboJIu3M),
NIPEBpAIICHUS] SHEPTUH, OPOKEHUS, aBTOTPO(PHOTO W TeTepOoTPOGHOTO THIIOB
nuTaHus, (GOTOCHMHTE3a U XEMOCHHTE3a, MHTO3a, Mei03a, raMeToreHesa,
AMOpHOreHe3a, NOCT3MOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHU,
WHINBUIYAIBHOTO Pa3BUTHS OpTraHW3Ma (OHTOTCHE3a), B3aMMOICHCTBUS TCHOB,
reTepo3uca, UCKyCCTBEHHOTO 0TOO0pa;

yMEHHUE yCTaHAaBJIMBATh B3aMMOCBSI3M MEXKY OpPraHOUJAMU KJIETKH U UX
GYHKIHUSIMH, CTPOCHHEM KJIIETOK Pa3HBIX TKaHEH W WX (YHKIHSIMH, MEXIY
OopraHaMu M CHCTEMaMH OPTaHOB y PAacTEHWH, >KMBOTHBIX M YEIOBEKa M HX
GYyHKUUSIMHE, MEXIY CUCTEMaMH OpPraHOB U WX (DYHKIMSIMH, MEXIY dTaraMu
oOMeHa BEUIECTB, JTallaMd KIETOYHOTO IUKJIAa U IKU3HEHHBIX IIUKJIIOB
OpraHU3MOB, dTanaMyd SMOPHUOHAILHOTO Pa3BUTHS, T€HOTUIIOM U (HEHOTHUIIOM,
dbenoTunom u GaxkTopamu cpeibl OOUTAHMUS;

YMEHUE BBISBIATH OTJIMUWTEIBHBIC TMPU3HAKKA JKUBBIX CHCTEM, B TOM
YHCJIe PACTECHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOIOTUYECKYIO
TEPMHUHOJIOTHIO 1 CHMBOJIMKY JIJISl IOKA3aTeIbCTBA POJACTBA OPTAHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHHE pemniaTh OWOJOTMYECKHWE 3aJadd, BBIBIATH TMPUIUHHO-
CJICICTBEHHBIC CBSI3U MEXIY HCCIEIYEMbIMU OMOJOTUYECKUMHM IPOIECCaMHu U
SBJICHUSIMHM, JIeNIaTh BBIBOABI W TMPOTHO3bI HAa OCHOBAHMM TOJYYEHHBIX
PE3yIIbTATOB;

YMEHHUE BBITIOJHATH JTA0OPATOPHBIE W MPAKTHYECKUE pabOThI, COOIIOIATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMCHHC BBIABHI'aTb THUIIOTC3bI, IHIPOBECPATH HX OSKCIICPHUMCHTAJIbHBIMU



cpenctBamu, (GOpMyIHPYs IENb HCCICIOBAHUS, aHAIU3UPOBATH TOJIYYCHHBIC
pe3yJbTaThl U J€TaTh BBIBOJIBI;

yYMEHHUE y4acTBOBaTh B yUeOHO-UCCIIEI0BATEILCKON paboTe 1Mo OMOJI0THH,
OKOJIOTUU ¥ MEAWIIMHE, MPOBOAUMON Ha 0a3e IMIKOJbHBIX HAYYHBIX OOIIECTB, H
nyOJMYHO  MPEJCTaBIATh  IOJYYEHHBIE  pe3yJbTaThl HAa  YYEHHYECKHUX
KOH(EpEeHIINSIX;

YMEHHE OIICHUBATh ITUYECKHE ACHEKThl COBPEMEHHBIX HMCCJIEIOBaHUN B
o0nacTu  OMOJIOTMM W MEAMIMHBI  (KJIOHHPOBaHUE, HCKYCCTBEHHOE
OILTIOIOTBOPEHHE, HAMPABIEHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaylel npodeccuoHaabHOM
JEATEIIbHOCTH B 00J1aCTH OMOJIOTUU, METULIMHBI, OMOTEXHOJIOTHHU, BETEpUHAPUH,
CEJIbCKOTO XO034ICTBA, MULIEBON MIPOMBIILJIEHHOCTH, yrayOmsiTh
MO3HABATEJIbHBII ~ MHTEPEC,  HaIpPaBJICHHBII HA  OCO3HAHHBIM  BBIOOD
COOTBETCTBYIOILIEH Mpodeccun U MPOAOIKEHHNE OMOJIOTUYECKOT0 00pa30oBaHMs

B Opranmu3anusax CpCaHero HpO(bGCCI/IOHaHBHOFO H BBICHICTO O6paSOBaHI/IH.

COQBQ)K&HI/IEB !‘lCﬁHOI’O IpeaMeTa 1o Kjaaccam

Yray0eHHbli ypOBeHb

11 kiace
120.6.1. Tema 1. buomorust kak Hayka.

CoBpemeHHass Ouojiorusi — KOMIUIEKCHas Hayka. Kparkas wucropus
pa3Butusi Ouosiornu. buonormdeckne Hayku W HM3ydyaeMble UMHU TMPOOJIEMBI.
®dyHaamMeHTanbHble, NPUKIAJAHBIE U TIOMCKOBBIE HAyuyHbIE HCCIEJOBaHMS B
OMOJIOTHH.

3HaueHue Ouonorud B (OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-
HaydyHOW KapTuHbl mupa. [Ipodeccuun, cBs3anHblie ¢ Ouosnoruedd. 3HaYCHUE
OWoNorMM B TMPAKTUYECKOW NEATEIHHOCTH 4YeJOBEKa: MEAMIIMHE, CeThCKOM
XO3SIICTBE, MPOMBIIIJICHHOCTH, OXPaHe MPUPO/IBL.

JlemoHCTpauuu:



[Toptpersr:  Apuctorenn, Teodpact, K. Jlunneit, XK.b. Jlamapk,
Y. Hapsun, Y.lapseu, I.Mennens, B.W.Bepunaackuu, MW.II. [TaBinos,
N.N. MeunukoB, H.U. BaBunos, H.B. Tumodeen-Pecorckuii, JIx. Yorcow,
@. Kpuk, /I.K. benses.

Tabnuupl u cxeMbl: «CBsI3b OMOJIOTHH C JPYTUMHU Haykammuy, «Cucrema
OMOJIOTUYECKHUX HAYK.

120.6.2. Tema 2. )KuBbie CHCTEMBI M X U3YUYCHUE.

XKupble cuctembl Kak npeaMer uzydenust omosiornn. CBOMCTBA >KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, IUCKPETHOCTh M LEJIOCTHOCTb,
CI0KHOCTh M YIOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTraHU3aLusl,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alid >KUBBIX CHUCTEM: MOJEKYJISPHBIN, KIECTOYHBIN,
TKAQHEBbIM,  OPraHU3MEHHBIM,  IOMYJALMOHHO-BUIOBOW,  SKOCUCTEMHBIN
(Ouoreouenotnueckuit), Ouocepusiii. [lpoueccsl, nmpoucxonsdmme B KUBBIX
cuctemax. OCHOBHBIC MpU3HAKU KUBOTO. JKM3Hb Kak ¢Gopma CYIIECTBOBAHUS
Marepuu. Hayku, wW3ydaromme JKUBBIE CHUCTEMBI Ha Pa3HbIX YPOBHSX
OpraHu3aIUu.

N3yuenne  KuBbIX  cUCTeM. MeToabl  OMOJOTMYECKONW  HAyKHU.
HaOmronenune, wu3MepeHue, JKCIEPUMEHT, CHUCTEMaTH3allus, MeTaaHallu3.
[loHaTHE O 3aBUCHMMOM M HE3aBUCHMOW mnepemMeHHOM. IlnanmpoBanue
skcniepuMmenTa. [locranoBka u mpoBepka runore3. Hynesas runoresa. [lonstue
BBIOOPKH U €€ J0CTOBEpHOCTh. Pa3zOpoc B Ouosornueckux AaHHbIX. OlleHKa
JIOCTOBEPHOCTH MOJIYYECHHBIX PE3YJbTAaTOB. [[pUUMHBI MCKaXEHUS PE3yJIbTATOB
skcriepuMeHTa. [IoHsATHE CTaTUCTUYECKOTO TECTa.

Tabmuiel 1 cxembl: «OCHOBHBIE TMPU3HAKHU >KU3HWY», «buosorudeckue
cucteMmbl», «CBOWCTBA XUBOW MaTepun», «YPOBHHU OpraHU3AUU KUBOU
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHUW KUBOTHBIX», «CUCTEMBI

OpraHOB YEJIOBEUSCKOTO opranusmay, «buoreornenos», «buochepa», «MeTos



W3YUYEHHUS )KUBOM IIPUPOIBI».

O6opynoBanue: naboparopHoe oOOpydOBaHUE JJiA  MPOBEACHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

[IpakTnueckass pabora «lcronp30BaHUE pa3IMYHBIX METOJIOB MPHU
W3YUYEHUH JKUBBIX CUCTEM.

120.6.3. Tema 3. buonorus KJI€TKH.

Krnerka — cTpykTypHO-QYHKIMOHAIBHAS €aWHUIA >KUBOro. Mctopus
OTKphITHS KjJeTku. Pabotrer P.I'yka, A.JleBenryka. Kierounas Tteopus
(T. llIBann, M. llnelinen, P. BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOMU
KJIETOYHOU TEOPHUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM OHOJIOTMU: MHMKPOCKOIIHS,
xpoMarorpadusi, 351eKTpodope3, METOJ MEUYEHBIX aTOMOB, AU(depeHInaIbHOe
HEeHTpUYTUPOBAHUE, KYJIbTUBUPOBAHHUE KIETOK. DJIEKTPOHHAS MUKPOCKOIIHS.

JleMoHCTpauuu:

IToptpetsl: P.T'yk, A.JleBenryk, T. IlIBanu, M. Ilnelinen, P. Bupxos,
K.M. Bap.

Tabmuupr u  cxeMbl: «CBETOBOM  MHUKPOCKOI»,  «DJIEKTPOHHBIN
MUKpPOCKOI», «IcTOpUs pa3BUTHSI METOJ0B MUKPOCKOIIHI).

O6opynoBaHue: CBETOBOM MUKPOCKON, MUKPOMpENapaThl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIJIETOK.

[Ipaktuueckass pabora «M3yueHne METOMOB KIETOYHOW OHOJIOTUH
(xpomarorpadus, snekrpodopes, auddepeHManbHOe EHTpUPyrupoBaHue,
[1LIP)».

120.6.4. Tema 4. XuMuueckasi OpraHu3aIus KJIeTKH.

XUMHUYECKAN COCTAB KIJIETKU. MaKpo-, MUKPO- ¥ YJIbTPAMUKPOIJIEMEHTHI.
Bona u e€ posib Kak pacTBOPUTENS, peareHTa, y4acTue B CTPYKTYPUPOBAHUH
KJIETKH, TEIUIOPEryIsaiuu. MuHepaibHble BEIIECTBA KJICTKH, UX OMOJIOrHYecKast

POJIb. Poab KaTHOHOB ¥ aHMOHOB B KJICTKE.



Opranuyeckue BelleCcTBa KJIETKU. buojornueckue mnoauMmepnl. benku.
AMMHOKHUCIOTHBIM  cocTaB  OenkoB. CTpyKTyphl O€IKOBOH  MOJEKYJIBI.
[lepBuuHast cTpykTypa Oenka, NenTUAHas CBs3b. BTopuuHas, TpeTUyHas,
YeTBEePTUYHASI CTPYKTYphl. Jlenarypamus. CaoiictBa OenkoB. Kimaccudukamms
0enkoB. bronornueckrue PyHKIUM OCIKOB.

Yrnesoapl.  MoOHOcaxapuapl,  JAWCaXapuibl,  OJIMTOCAaXapuabl WU
noymcaxapuapl. OOmmMiA TUIaH CTPOCHUS W (PU3UKO-XUMUYECKHE CBOWCTBA
yraeBoAoB. buonornueckue GyHKIUU yTIEBOAOB.

Jlumuapl.  T'mapodwunsHO-THApOdOOHEIE  cBoMcTBa.  Kiaccuduxarus
munuaoB. Tpurnunepunsl, dhochonunuibl, BOCKU, cTepouabl. buomornueckue
¢byskuun aunuaoB. OOuMe CBOMCTBA OMOJIOTMYECKUX MEMOpaH — TEKYyYeCTb,
CIOCOOHOCTh K CaM03aMbIKaHHUIO, TOJTYTPOHUIIAEMOCTb.

Hyxknennossie kucinotel. JIHK u PHK. CTtpoeHue HyKJI€MHOBBIX KHCIIOT.
Hyxneotuapl. [lpuniun kommementapuoctu. [IpaBuino Yapradda. Ctpykrypa
JIHK — npoitHas crupainb. MecTOHaxoXJIeHHE M OHOJOTHYECKHE (PYHKIIUH
JHK. Bunsl PHK. ®ynkuuun PHK B kietke.

Crpoenue monekynsl AT®. Makposprudeckue cBsizu B mosiekyie ATO.
buonornyeckue ¢pynkimn AT®. BoccTtaHoBlieHHbIE TIEPEHOCUUKH, UX (QYHKIIUH
B kieTke. CekBenupoBanue JJHK.

CtpykTypHas  Ouwonorus:  OMOXMMHUYECKHME U  Ouodu3nuecKue
MCCJIEIOBAHUSI COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPhl OMOMOJIEKYII.

JleMoHCTpauuu:

[ToptpeTsr: JI. llonunar, /. YOTCoH, ®. Kpuk, M. Yunkusc,
P. ®panknun, ®. Canrep, C. [Ipy3unep.

Hunarpammer:  «PacripeneneHne XUMHYECKHX DJIIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabnuie 1 cxemsbl: «llepuoanueckas Tabinila XUMUUECKUX DJIEMEHTOBY,

((CTpOGHI/Ie MOJICKYJIbI BOJBI», «BGHIGCTB& B COCTAaBC OpPraHu3MOB», (<CTpOGHI/Ie



MOJIeKyJbl Oenkay, «CTpyKTypbl OeNKOBON MoNeKylb», «CTpoeHHE MOJEKYI
yrieBonoBy, «CTpoeHrne MOJEKya JHUNuAoBY», «HyKIEeHnHOBBIE KHUCIOTHDY,
«Ctpoenue Monekyiasl ATOy.

ObopynoBaHue: XUMHUYECKas MOCy/1a U 000pyT0BaHHE.

Jlabopatopnass  pabora  «OOHapyxeHHe OCJIKOB €  I[OMOIIbIO
KA4YE€CTBEHHBIX PEAKLINAI.

Jlabopatopuass  pabota  «McciemoBaHWe — HYKIEHHOBBIX  KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

120.6.5. Tema 5. Ctpoenne u GyHKIIMHA KICTKH.

Tumel KIETOK: SyKapuOoTHYECKas M Mpokapuotuyeckas. CTpyKTypHO-
(yHKUIHOHATIbHBIE 00pa30BaHUs KIETKH.

CrpoeHue npokapuoTuueckoil kietku. KierouHass cTeHka OakTepuil U
apxei.  OcoOeHHOCTH  CTpoeHHMS  TerepoTpodHO W aBTOTpOdHOMU
POKAPUOTUYECKUX KIETOK. MECTO U pOjIb MPOKAPUOT B OMOLIEHO3AX.

CrpoeHne ©U  (QYHKIMOHHPOBAHHE  3YKAPUOTUYECKOM  KIICTKH.
[Tnazmatuueckass memOpana (masmasieMma). CTpyKTypa IUIa3MaTHYECKOM
MeMOpanbl. TpaHcrmopT BewmIECTB uepe3 IUIa3MaTUYECKYyl0 MeMOpaHy:
naccuBHbI (muddy3us, obnery€uHas auddy3us), akKTUBHBIA (MIEPBUYHBIA U
BTOPUYHBINA akTUBHBIN TpaHcnopt). [loxynponurniaemocts MemOpaHnbl. Paborta
HATPUI-KaIMeBOro Hacoca. DHJOIMUTO3: MUHOLUTO3, (HaromuTo3. DK3OIMUTO3.
Knerounast crenka. CTpykTypa M (YHKIIUM KJIETOYHOM CTEHKH DPACTCHHIA,
rpudoB.

[urorutazma.  I{uto3omb.  LluTockener. JIBUKEHWME  IUTOMIIA3MBL.
Opranoubl KJIETKHU. OnHomemOpaHHBIE OpraHou/IbI KJIETKU:
snpomnazmaruueckas cetb (IIIC), annapar ['onbku, TU30COMBI, UX CTPOCHHE
U (pynkuuu. B3aumocBs3b OJHOMEMOpPaHHBIX OpPraHouoB KieTku. CTpoeHue
rpanyJsipHOro petukyiayma. CuHTe3 pacTBOPUMBIX OeskoB. CMHTE3 KJIETOUHBIX

MeMOpaH. ['mamkuit  (arpa”ymisipHBIA) DHAOIJIA3MATHYECKUH  PETUKYIYM.



CekperopHast pynkuus anmapata ['oapmku. TpaHCIOPT BElIECTB B KIETKE.
Bakyomnu pacturensHbix kietok. Kierounstii cok. Typrop.

IlosyaBTOHOMHBIE OpPraHOMJABI KJIETKU: MHUTOXOHJIPHUH, ILIACTUIBI.
Crpoenre U (pyHKUMH MUTOXOHApPUN M miactui. [lepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  IUIACTUABl  (POTOCHUHTE3UPYIOIIMX  JyKapUOT.  XJIOPOILIACTBHI,
XPOMOIUIACTBHI, JIEMKOILIACTHI BBICIINX PACTCHUM.

HememOpanusie  opranouasl  kjieTku  CTpoeHHMe W (QYHKIUH
HEMEMOpAHHBIX  OpPraHOWAOB  KIETKU. Pubocombl.  MuxkpoduaaMeHTHI.
Mpiieunbie  kieTkd. MukporpyOouku. Kierounsnii unentp. CrpoeHue u
JBUKEHHUE KI'YTUKOB M pecCHU4YEeK. MUKpOTpyOOUKH LUTOIUIAa3Mbl. LIeHTpHOIIb.

Anpo. O6osouka a1pa, XpOMaTUH, KapUoIUIa3Ma, SJIPBILIKH, UX CTPOEHUE
u QyHkuuu. AnepHsiii 6enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE PACIOIOKEHUE
XpOMOCOM B MHTepGa3zHOM sijpe. benku xpomaTuHa — THCTOHBI.

Knerounsle BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK
AYKapuoT (PacTUTENbHOM, J)KUBOTHOM, TPUOHOI).

JlemoHCcTpanuu:

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmumpt 1 cxembl: «CTpoeHUE 3yKapHOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpO€HME pacTUTENbHOW KJIETKW», «CtpoeHue
MHUTOXOHAPUWNY, «A1po», «CTpoeHne MPOKAPUOTUUECKON KIETKI.

ObopynoBaHHe: CBETOBOM MHKPOCKOI, MUKPOIIpenapaThl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUAbHBIX KIETOK.

JlaGoparopHass pabota «M3yueHHEe CTpPOEHUS KIETOK PAa3IUYHBIX
OpraHU3MOB).

[IpakTuueckas padota «M3yueHue cBONCTB KJIETOUHOU MEMOpaHbD».

JIaGopartopHasi pabora «lccrnenoBanue miasmoin3a U JIEMIa3Mou3a B
PaCTUTENBHBIX KIETKAX).

[Ipaktuueckass pabota «M3ydeHwe JABWKEHHS  IUTOIUIA3MBI B



PACTUTENBHBIX KIETKAX).
120.6.6. Tema 6. OO6MeH BelecTB ¥ IPEBpaIlleHUE SHEPTUHU B KIIETKE.
AccuMuIsIivsSL. U TUCCUMWIISILIMSL — JIBE CTOPOHBI MeTadoiu3ma. Turbl

oOMeHa BemIeCTB: aBTOTPO(HBIA M TeTepoTpOdHBIA. YYacTHE KHCIOpOaa B

OOMEHHBIX Mpolleccax. DHEPreTUYECKOe 00ECIeUeHNe KIIETKU: MpEeBpalICHHE

AT® B oOmeHHbix mporeccax. DepMEHTATUBHBIM XapakTep peakuui

KJIeToyHOro Merabonu3ma. dDepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHU3M

neiictBus.  Kodepmentsl. Orimuus  (EpMEHTOB  OT  HEOPraHUYECKHX

KaTaJn3aTopoB. benKu-akTUBATOphl M  OCJIKU-UHTHOUTOPHI. 3aBHUCHUMOCTH

CKOPOCTH (DEpMEHTATUBHBIX PEAKUUH OT PA3IUYHBIX (PAKTOPOB.

[lepBuuHBIM CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCHUHTES.
CeeroBass u TemHOBas (a3pl. IlpogykTuBHOCTH (hoTOCHHTE3a. BrusHue
pa3nuyuHbIX (PAaKTOPOB HA CKOPOCTh (POTOCHHTE3A. 3HaUYEHUE (POTOCUHTE3A.

XEMOCHHTE3. Pa3noob6pasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIINE OaKTepUH, KeJIe300aKTepruu, CepoOaKTepuu, BOJIOPOIHBIC
OaxkTepuu. 3HaYEHHE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Bunbel Opoxkenus. [IpoaykTel OpoxeHus U Ux
UCIIOJIb30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPraHM3Mbl KaK OOBEKTHI

OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHBIe OpraHu3MBlI. Oransl JHEPreTUYECKOro oOMeHa.
[TogroroButenpHbIM  dTan. [MKOIM3 — OECKUCIOPOAHOE paCIICIICHHE
TJIFOKO3BL.

buonornueckoe  oOxkucieHuWe, WIM  KIETOYHOE  JbixaHue. Porp
MUTOXOHJPUA B TMpoleccax OHOJIOTHYecKoro okucieHus. [{ukinueckue
peakiuu. OxucnutenbHoe (ocopunmupoBanue. [Ipeumyiecta a’poOHOTO
myTH OOMEHa BEMIECTB Tepea aHadpOOHBIM. D(H(PEKTUBHOCTH IHEPTETHUECKOTO
oOMeHa.

JleMoHCTpauuu:



IMoptpersi: M. IIpuctiu, K.A. TumupsizeB, C. H. Bunorpaackui,
B. A. Durensrapar, I1. Mutuemnn, I'.A. 3aBap3uH.

Tabmuubr u  cxembl: «DoTocHHTE3», «DHEPreTUYECKUii OOMEH»,
«buocunTes 6enkay, «Ctpoenne GpepMeHTa», « XEMOCUHTE3Y.

O6opynoBanue: CBETOBOM MHUKPOCKOTI, o0opyI0oBaHuE LTSt
MPUTOTOBJICHUS] TOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopatopnass pabora «M3yueHHe KATAIMTUYECKOM  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTaiasbl).

JlabopatopHass pabora «W3yueHne ¢GepMEHTATUBHOTO PpACIICIIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlaboparopnass pabora «CpaBHeHHE TpollecCOB (POTOCHHTE3a W
XEMOCHHTE3a».

JlabopatopHas pabota «CpaBHEHHE MTPOLIECCOB OPOKEHUS U JIBIXaHUSD.

120.6.7. Tema 7. HacnenctBennass uHdopmamms U peanusanus e€ B
KJIETKE.

Peakunn MatpuyHoro cuHte3a. [IpMHOMO KOMIUIEMEHTApPHOCTH B
peakIusix MaTPUYHOIO CUHTe3a. Peanm3zanusi HacleICTBEHHOW HHQoOpMaIuu.
I'eneTnueckuil kox, ero cBoucrna. TpaHckpunuus — mMaTpuuHbid cuHTe3 PHK.
[IpyHIMOBI  TPAHCKPUIIIMU:  KOMIUIEMEHTapPHOCTh, AaHTUIAPAUICIbHOCTD,
ACUMMETPUYHOCTb.

Tpancnauus u e€ sranel. Yuactue TpancnopTHeix PHK B OmocunTese
oenka. YcmoBus OuocuHTe3a Oenka. KoaupoBanue amuHOKHCHOT. Pob
prubocoM B OmocuHTEe3€e Oerka.

Opranuzanusi reHoMa y NpoKapuoT U 3yKapuoT. Perynsuus akTUBHOCTH
reHoB y mpokapuoT. ['mnore3a omnepona (d.Kako0, K. Mano). Perymsauus
OOMEHHBIX MPOIIECCOB B KieTke. KileTouHbIi ToMeocTas.

Bupycel — HekietouHble (QOpMbI KHU3HM W OOJUTaTHBIC Mapa3uThI.

CtpoeHre MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.



Bupycubie 3a0oneBaHusi 4enoBeKa, KHUBOTHbIX, pactenuid. CIIN/I,
COVID-19, connanbHbie 1 MEIUIIMHCKHUE TPOOIEMBI.

JlemoHCcTpanuu:

IToptpetsr: H.K. Kosbnos, /[.1. BanOBCKUI.

Tabmunel u  cxembl: «buocmHre3 Oenka», «l['eHeTMUEeCKHMH KOIY,
«Bupycsi», «bakrepuodarm.

[TpakTuyeckas padora «Co3naHue MOAEIHN BUPYCay.

120.6.8. Tema 8. XKu3zHEeHHBIN UK KJIETKH.

Knerounslii ki, ero mepuonabl U perynsuus. MHTepdaza um MUTO3.
Oco0eHHOCTH MPOIECCOB, MpOoTeKarmux B uHTepdase. [loaroToBka KieTku K
nenenuto.  IlpecunTteTndyeckuii  (MOCTMUTOTUYECKUM), CUHTETUYECKUU U
MOCTCUHTETUYECKUN (MTPEMUTOTUYECKHUI ) IEPUOIbI HHTEP(DA3BI.

Marpuunsbiii cunte3 JJHK — pernukanud. [Ipunuuns! perukanuu JTHK:
KOMIUJIEMEHTAPHOCTh, ITOJYKOHCEPBATUBHBIM CHHTE3, AHTUNAPAJIJICIBbHOCTD.
Mexanusm permukanuu JJHK. Xpomocomel. Ctpoenne xpomocom. Teaomepsl u
TeJoMepaza. XPOMOCOMHBIM Ha0Op KJIETKHM — KapuoTHN. JIWUIUJIOWJIHBIA |
rariouaHbell  HabOpbl XpoMocoM. ['oMonoruusable XpoMocombl. llosoBbie
XPOMOCOMBI.

Henenne xierkn — Muto3. CTagum MHTO3a W MNPOUCXOJIAIIME B HHUX
nporeccel. Tumnbl MuTo3a. Kapnoknnes n nutokuHes. buosornueckoe 3HaueHue
MHTO3a.

Perynsamusa mutoTrueckoro nukia kietku. [Iporpammupyemas kietouHas
rubesnp — arnomnTos.

Krnerounoe si1po, XpoMOCOMBI, (yHKITMOHAIbHAS TEHOMUKA.

JlemoHcTpanuu:

Tabmuier 1 cxembl: «KU3HEHHBIN MUK KICTKH», «Muto3y», «CtpoeHune
xpomocomy, «Pemmkanusa JHK.

O6opynoBanue: CBETOBOM MHUKPOCKON, MHUKpompemaparsl: «Mwuto3 B



KJIETKaX KOPEIIKA JTyKay.

Jlabopatopnass  pabora  «M3yueHme  XpoMocoM  Ha  TOTOBBIX
MHUKPOIIPETapaTaxy.

JlabopatopHass pabora «HaOmomenme MuHTO3a B KIETKaX KOHYHKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKPOIIpEnaparax).

120.6.9. Tema 9. Ctpoenue u GyHKIIMHA OPTaHU3MOB.

buonornueckoe paszHooOpasue OpPTaHU3MOB. OAHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOCHHSI M JKU3HEACSATENBHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakrepumu, apxeu, OJHOKIETOUHBbIE TIpUOBI, OJHOKJIETOUHBIE
BOJOPOCIH, APyrue NpoTUCThI. KOJIOHNAIbHBIE OPTaHU3MBL.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpPraHbl U
cucTeMsl opraoB. Opranusm kak equHoe uenoe. I'omeocras.

Tkanu pacteHuid. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas,
IOKPOBHAs1, MPOBOAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
(GYHKIUI 1 pacnoIokKeHUs TKaHEH B OpraHax pacTeHUH.

TkaHM )KMBOTHBIX M 4eJIOBeKa. TUIIbI JKUBOTHBIX TKAHEH: SMUTEIUATbHAS,
COEMHUTENbHAs, MbIllIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (PyHKUUN U
PACITOJIOKEHUS TKAHEN B OpraHax KMBOTHBIX M YEJIOBEKA.

Opransl. BerertaTuBHblE W IreHEpaTUBHBIE OpraHbl pacTeHuil. Opransl u
CUCTEMBl OPraHOB JKMBOTHBIX M 4esioBeKa. (DyHKIMM OpraHOB M CHUCTEM
OpTaHOB.

Onopa Tena oprann3moB. Kapkac pacrennii. CkeneTrsl OJJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX >KMBOTHBIX. HapyxHbIil 1 BHyTpeHHUM ckener. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIB>KkeHUEe OpraHu3MOB. [[B)KEHHME OIHOKJIETOYHBIX OpPraHU3MOB:
amM&00oUTHOE, KI'YTUKOBOE, peCHUYHOE. J[BUKEHNE MHOTOKJIETOYHBIX PACTEHUN:

TPOIIU3MBI WM HACTHH. JIBI/I)KGHI/IC MHOTI'OKJICTOYHBIX KHBOTHBIX H YCJIOBCKA.



MblIleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Iuranue opranu3zmoB. Ilornomenue BOAbI, YIJIEKUCIOrO Tra3a H
MHUHEPAJIBHBIX BEIIECTB pacTeHUsIMU. [IuTanue KUBOTHBIX. BHYTpUIIONOCTHOE 1
BHYTPHKJIETOYHOE MNuileBapeHue. [Iutanne mo3BOHOYHBIX XKUBOTHBIX. OTHEIBI
MUILIECBAPUTENBHOrO TpakTa. [InmeBaputenbHbie sxene3bl. [IumeBapuTenpHast
CHUCTEMA YEJIOBEKA.

Jpixanne opraHu3MoB. [JlpixaHue pacreHuid. JIpIXaHWE KUBOTHBIX.
Juddy3us razoB yepe3 nmoBepxHOCTh KieTkH. KoxkHoe npixanue. JprxaTenbHast
NOBEepXHOCTh. JKabepHoe u JN€royHoe abixaHue. J[pIxaHME MO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIOLMOHHOE YCJIOKHEHHE CTPOCHMS JIETKUX
IIO3BOHOYHBIX JKMBOTHBIX. /JlpIxaTenbHas cHcTeMa 4enoBeka. MexaHu3Mm
BEHTWISIUMM JIETKUX Y NOTHL M MICKONUTAOMMX. Perymsnus asIxaHwus.
JlpixaTenbHble 0ObEMBI.

TpaHcnopT BEWIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHHM.
Tpa"cnopT BelECTB y KUBOTHBIX. KpoBeHOCHass cucrtema U €€ OpraHbl.
KpoBeHoCHass cuctema II03BOHOYHBIX JKMBOTHBIX M uenoseka. Cepaue,
KPOBEHOCHBIE COCYAbl U KpoBb. Kpyru KpoBooOpaiieHHs. IBOIOLHUOHHBIE
YCIIO)KHEHUSI CTPOEHHMS KPOBEHOCHOM CHUCTEMBI ITO3BOHOYHBIX JKHMBOTHBIX.
Pabota cepaia u e€ perynsuus.

Brigenenune y opranusmoB. Beinenenue y pacteHuil. Beinenenue y
*KUBOTHBIX. CokparurenbHbple Bakyosid. Oprassel BbaeneHus. PuiabTpanms,
ceKkpeuuss W OO0paTHOE BCAaChIBaHWE KaK MEXaHU3Mbl pabOThl OpraHoB
BbIIeNICeHNs. CBSA3b MOJIOCTH TEJIa C KPOBEHOCHOM M BBIIECIUTENBHON CHCTEMAMHM.
Beinenenre y IMO3BOHOYHBIX KUBOTHBIX M 4yenoBeka. Ilouku. CrpoeHue u
dbynkimonupoBanue Hegpona. Obpa3zoBaHHE MOYH Y YEJIOBEKA.

3amura y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl
OakTepuii M IMCTHI MPOCTEHIIMX. 3alllMTa y MHOTOKJIETOYHBIX PACTCHUH.

Kyrukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIAThI. DUTOHIUBI.



3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [[OKPOBBI UM HUX MPOU3BOJHBIC.
3amura opranuzma ot Oone3Hel. MimmyHHas cuctema denoBeka. KieTtounsiit u
I'YMOpPaJbHBIH UMMYHUTET. BpOoXaEHHBIN W MpHOOPETEHHBIN creruuIecKuii
UMMYHHUTET. Teopusi KIOHaJbHO-celleKTUBHOro uMMmyHutera (I1. Dprnux,
®.M. bepuer, C. ToneraBa). BocmamurenbHble OTBETHI OpPraHU3MOB. Pouib
BPOXKAEHHOTO UIMMYHHUTETA B PA3BUTUN CUCTEMHBIX 3a00JICBaHUM.

Paznpaxxumocte u perymamusa |y opraHusmoB. Paznpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTp M perynsuus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucrema u pediekropHas peryisinus y >KUBOTHBIX. HepBHas
cucteMa U €€ OTHENbl. ODBOJIOIMOHHOE YCIO0KHEHHE CTPOEHUS HEPBHOMU
CHUCTEMBI y KMBOTHBIX. OTIENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX.
Pednexc u pednexkropnas ayra. bezycinoBHbie U yCIOBHBIE pe(IIEKCHI.

['ymopanbHast peryjasaius ¢W SHIOKPUHHAs CHUCTEMa JKMBOTHBIX U
yenoBeka. JKene3bl SHIOKPUHHOW CHUCTEMbl M WX TOpPMOHBI. [JleicTBue
TOPMOHOB. B3anMOCBs3b HEPBHOW M JHIAOKPUHHOM cucreMm. [‘umoraimamo-
runogu3apHasl CUCTEMA.

JlemoHCcTpanuu:

[Toptpet: W.I1. I1aBnoB.

Tabnuipl 1 cxembl: «OTHOKIETOYHBIE BOAOPOCITNY, «MHOTOKIECTOYHBIC
Bojopociny, «bakrepun», «lIpocreitmme», «Opranbl BETKOBBIX PACTCHUIN»,
«CucTteMbl OpPraHoOB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cCTpoeHue
HaceKoMbIx», « Tkanu pacrennit», «KopHeBbie cucteMbly, «CTpoeHue cTeOms,
«CTpoeHue JNUCTOBOM TUIACTUHKNY, «TKaHU KUBOTHBIX», «CKEJIET YeJI0BEKay,
«ITumeBapurtenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cuctema», «HepBHas  cucrema», «Koxa», «MpbimeyHas  cucremay,
«BblaenurenbHas cucteMa», « HIOKPUHHAA cUCTeMa», «CTpPOCHUE MBI,

«AmmyHnurer», «KuinedHononaocTHeie», «(Cxema TUTaHUS  PACTCHU»,



«KpOoBE€HOCHbBIE CHUCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpOCHUE THUAPHI»,
«Ctpoenue nanapun», «BHyTpeHHee cTpoeHne 10kKAeBOro 4epss», « HepBHas
cuctema poeio», «HepBHas cucrema asarymkm», «HepBHas cucrema
npecMbikatomuxcs», «HepBHas cucrema nruny, «HepBHas —cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduaexcy.

ObopynoBanue: CBETOBOU MHKPOCKOII, MUKpPOTIpEnapaThl
OJIHOKJICTOYHBIX ~ OpPraHU3MOB,  MHKpomnpemnapaTbl  TKaHEH,  pPaKOBUHBI
MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, WIJIOKOXKHUX, JKHBBIE JK3EMILISAPHI
KOMHATHBIX pAacTeHUU, TrepOapuu pacTeHUl pa3HBIX OTACIIOB, BIIAXHBIC
npenaparbl KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMH OECIO3BOHOYHBIX
YKUBOTHBIX, CKEJIET YeJIoBeKa, 000pyA0BaHUE /JIs IEMOHCTPAI[MU MTOYBEHHOTO U
BO3AYIIHOTO TUTaHUSI PACTEHUM, pacIHICIUICHUS KpaxMmajga U OCJIKOB O]
nerctBueM ¢GepMeHTOB, 00OpYyJIOBaHUE [JIsi JEMOHCTpPAIMM OIBITOB IIO
MU3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJbHbBIX JBUKCHUM,
MOJEIHN TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlabopatopHas pabota «/3yueHne TkaHell pacTeHUID.

JlaboparopHas pabota «/3yueHue TkaHel KUBOTHBIX).

JlabopatopHas pabota «/3ydueHre opraHoB IIBETKOBOTO PACTCHHUSD.

120.6.10. Tema 10. Pa3mHOXeHHE U pa3BUTHE OPTAHNU3MOB.

®opMbI pa3MHOKEHHUS OPraHU3MOB: Oecrojoe (BKJII0Yasi BEreTaTUBHOE) U
nosioBoe. Buasl Oecnosioro  pa3MHOKEHHUS: TOYKOBAaHWE, CHOPYJIAIIHS,
(dbparmMeHTaius, KIOHHPOBaHUE.

ITonoBoe pazmHoxkenue. [losoBbie KIIeTKH, Wi rameTsl. Meio3. Ctaauu
meno3a. I[loBenenne xpomocom B Menose. Kpoccunrosep. buosornueckunii
CMBICJI MEHO03a U TIOJIOBOTO Ipolecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE
OpTaHU3MOB.

[IpenzapoasimeBoe pasputue. ['ameroreHe3 y KUBOTHBIX. [losioBbIE

xene3bl. O0pa3oBaHKe U Pa3BUTHE MOJOBBIX KIeTOK. CriepMaToOreHes3 M OOTeHE3.



CtpoeHue MoJoBbIX KIETOK.

OnonoTBOpeHHEe W AMOPHOHAIBLHOE pa3BUTUE KUBOTHBIX. CIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyalbHOE Pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJIOTHS —
HayKa O pa3BUTUM opraHu3MoB. Ctaguu sMOpHOreHe3a >KMBOTHBIX (Ha IpUMeEpe
narymikn).  Jlpobmenne. Tumbsl  apoOnenms.  OcoOeHHOCTH — APOOICHHS
MJIEKONUTAOMIMX. 3apOAbIIIEBbIE JUCTKH (TacTpyJisalMs). 3aKiajKka OpraHoB U
TKaHEd U3  3apOABIIIEBBIX  JIUCTKOB. B3anMHOE  BIMAHME  YacTeu
pa3BUBAIOLIErOCs 3apojblilia (IMOpHOHANIbHAS WHAYKIHUS). 3akiajgka IIaHa
CTPOCHHS KUBOTHOTO KaK pe3yJIbTaT HEPAPXUUYECKUX B3AMMOJICHCTBUN T'€HOB.
Brnusitnue Ha >MOpHOHANBHOE PA3BUTHE PA3IMUHBIX (DAKTOPOB OKpYKarolIeu
Cpellbl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbIN nepuoa. [Ipsmoe u
HempsiMoe pa3Butue. Paszputne ¢ Meramoppo3oM y O€CHO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOrMYecKOe 3HAYEHHE MPSMOr0 U HEMPSIMOIO
pa3BUTHS, UX PACIPOCTPAaHEHUE B MpUpoAE. TUIbI pocTa KUBOTHBIX. DaKTOPBI
pEeryJsiiuu pocTa >KUBOTHBIX M 4enoBeka. CTaiud MOCTIMOPHUOHATBHOTO
pa3BUTHA Y )KUBOTHBIX U yesnoBeka. [leproabl oHToreHesa uyenoBeka. CrapeHue
U CMEPTh KaK OMOJIOTMYECKUE TPOLECCHI.

PasmHoxeHue u pazputue pactrenuil. ['amerodurt u cnopodur. Meiio3 B
KU3HEHHOM IMKIIe pacTteHuil. OOpa3zoBaHue cmop B Mpolecce Meio3sa.
['amerorene3 y pacteHuid. OIUIOOOTBOPEHUE UM PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoifHOE OTUIOOTBOPEHHUE Y IBETKOBBIX pacTeHuii. OOpa3zoBaHue
Y pa3BUTUE CEMEHU.

MexaHu3MBbl PETYIISIIUA OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHCcTpanumu:

[Toptpetsr: C.I'. HaBammn, X. [lIneman.

Tabmumer m cxembl: «BereratuBHOe pa3sMHOXKEHUE», « THIIBI O6€CIoIoro



pa3sMHOXEHUD», «Pa3MHOXKEHHE XITaMHUAOMOHAAb», «Pa3MHOXKEHHUE 3BIIIEHBDY,
«Pa3MHO)eHue rusipb», «Meio3y», «XpoMocoMbly, «['ameTorenes», « CTpoeHue
SAUIEKIETKH U criepMaro3ouia», « OCHOBHbIE CTaauKu OHTOTeHEe3ay, «lIpsiMoe u
HenpsiMoe pas3BuTue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«PazButne nArymkn», «JIBOWHOE OIUIOJOTBOPEHUE y LBETKOBBIX PACTECHUIN»,
«CTpoeHrEe CeMSIH OJHOMOJBHBIX W ABYNOJBHBIX pacTeHHi», <« Ku3HEHHBIN
IUKJI MOPCKOM KamycCTbl», <«JKH3HEHHBIM LUK MXay, <«/KU3HEHHBIM UK
ManopOTHUKA», « KM3HEHHBIN LIUKJI COCHBD.

O6opynoBanne: CBETOBOW MHUKPOCKOT, MHKPOIIpPENapaThl SUIIEKICTOK U
CIIEpMATO30UI0B, MOJIENb «L{MKII pa3BUTHS JIATYILIKHA.

JlaGoparopHas pabota «M3ydyeHue CTpPOCHHSI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

[IpakTndeckas pabora «BbIsIBICHHE NPU3HAKOB CXOJCTBA 3apPOBIIICH
MMO3BOHOYHBIX )KMBOTHBIX).

JlaGoparopHas pabora «CTpoeHHE OPraHOB Pa3MHOXKEHHUS BBICHIUX
pacTeHUn».

120.6.11. Tema 11. T'enetmka — Hayka O HaCJEICTBEHHOCTH U
W3MEHYUBOCTH OPTaHU3MOB.

Uctopus craHOBIEHUS U pa3BUTHS TEHETUKUM KaKk HaykKu. PaboThl
I'. Menpnens, I'.pge ®@puza, T.Moprana. Ponb OT€YECTBEHHBIX YUYEHBIX B
pPa3BUTHUU T'C€HCTUKH. PaboTe1 H.K. Koxab1oBa, H.A. BaBuiosna,
A.H. benosepckoro, I'./l. Kapneuenko, HO.A. ®ununuenko, H.B. Tumodeena-
PecoBckoro.

OCHOBHBIE TC€HETHMYECKHE TIOHATHS W CHUMBOJBL. ['OMOJIOTHMYHBIC
XPOMOCOMBI, aJUIEJIbHBIE TE€HBI, aJbTCPHATUBHBIC MPU3HAKHU, JTOMHUHAHTHBIA U
PEIIECCUBHBIN NMPHU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTasl JIMHUSA, THOPHUIBI,
reHoTun, @eHoturn. OCHOBHbIE METOAbl TEHETUKHU: THUOPHUIOJIOTHYCCKUH,

LUTOJIOTUYECKUNA, MOJICKYJISIPHO-T€HETUYECKUH.



JlemoHCTpauuu:

[Toptpers: I'. Mengens, I'.ge ®pusz, T.Mopran, H.K. Konbuos,
H.W. BaBunos, A.H. benozepckuii, I'.Jl. Kapneuenko, IO.A. ®unumnueHko,
H.B. TumodeeB-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPEILIMBAHUSI.

JlabopatopHass pabora «J/[po3odmia kak OOBEKT TEHETHYECKHUX
VCCIICIOBAHUI.

120.6.12. Tema 12. 3akOHOMEPHOCTH HACIIEICTBEHHOCTH.

Mounorubpunnoe ckpeuBanue. IlepBeiii 3akoH Menzaens — 3aKoH
eAMHO00pa3usi TUOPHUAOB TEPBOTO MOKoJeHus. I[IpaBuino AOMUHHpPOBAHUA.
Bropoii 3akoH MeHnaenss — 3aKOH pacuieryieHus mpu3HakoB. LluTonornueckue
OCHOBBI MOHOTHOPHUAHOTO CKpelllMBaHusl. [ MoTe3a YuCTOThI raMeT.

AHanuzupytouiee CKpEIIMBaHUE. IIpoMeKyTOUHBIN XapakTep
HacJieoBaHus. Paciienienne npu3HakoB IPU HEMOJIHOM JOMUHHUPOBAHUH.

HuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHaens — 3aKoH
HE3aBUCHMOIO  HACJEAOBAaHUS  NPU3HAKOB.  [luTonornueckrne  OCHOBBI
JUTUOPUIHOTO CKpPEIIMBAHUS.

CuerienHoe — HacienoBaHwe — npusHakoB.  Paboter  T. Moprana.
CuenieHHoe HacleI0BaHWE TE€HOB, HAPYIICHUE CILEIUICHUS MEXKIY TCHaMU.
XpOMOCOMHas TEOPUS HACIIEICTBEHHOCTH.

I'eneruka moma. XpOMOCOMHBIM MEXAaHU3M  OINPEACIIEHUA  IOJa.
AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIM M TeTepOraMeTHBIA MOJI.
I'eHeTnueckass CTpPyKTypa MOJIOBBIX XpomocoMm. HacnenoBanume npu3HaAKoB,
CLEIUIEHHBIX C ITOJIOM.

['enotunn kak nenmoctHas cucrema. l[lnenorponus — MHOXKECTBEHHOE
JIEVCTBHE T€HAa. MHOXECTBEHHBIM auienu3M. B3anmonencTBue HeasieabHbIX
reHoB. KommiiementapHocTs. Onuctas. [lomumepus.

['eHeTYeCKM KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX M YEJIOBEKA, a



TakKe (PU3UOIOTMYECKUX TMPOIECCOB, MOBEIEHUS M KOTHUTUBHBIX (DYHKIHUH.
['eHeTnyecknue MeEXaHU3Mbl CHUMOHMOre€HE3a, MEXaHU3Mbl B3aUMOJIECHCTBHUS
«XO3MMH — TMapa3uT» MU «XO35IMH — MHUKpoOHOM». ['eHeTHuecKkue acreKTh
KOHTPOJISL 1 U3BMEHEHUS HACIEACTBEHHON NH(OpPMALUU B MOKOJIEHUSAX KIETOK U
OpTraHU3MOB.

JlemoHCTpanuu:

IToptpetst: I'. Mennens, T. Mopras.

Tabmuier 1 cxembl: «llepBwiii U BTOpoW 3akoHbI MeHnens», «Tperuii
3akoH  MeHngens»,  «AHAUIM3HPYIOLIEE  CKPEIIMBAHUEY, «Henomnnoe
JOMUHUpOBaHUE», «CILEMJICHHOE HacCleJOBaHUE IPU3HAKOB Yy JPO30(UIIBDY,
«I'enetuka mnona», «Kapuorun denmoBeka», «Kapuotun apo3oduiib,
«Kapuotun nruiie», « MHOKECTBEHHBIN AJIENN3MY, «B3anMOIeCTBAE T€HOBY.

O6opynoBanue: MojJenb s JEMOHCTPALMM 3aKOHOB €IMHOO0Opa3us
TMOpUJIOB TEPBOIO TOKOJICHWS W PACUICIUICHHUS MPU3HAKOB, MOJENb IS
JEMOHCTpALlMM 3aKOHA HE3aBUCUMOIO HACJIEOBAHMS IPU3HAKOB, MOJECIb I
JEMOHCTpALMM CUEIJIEHHOIO HACJIEA0BaHUs IMPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jpo3zoduina.

[IpakTnueckass pabora «l3yueHue pe3ynbTaTOB MOHOTUOPHUIHOTO
CKpEIIUBaHUS Yy APO30(PUITB».

[Ipaktuueckas pabora «M3yueHue  pe3yabTaTOB  JAUTMOPHUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

120.6.13. Tema 13. 3akOHOMEPHOCTH U3MEHINBOCTH.

B3aumopeiictBue reHoruna u cpeasl Mpu (OPMHUPOBAHUHU (PEHOTHUIIA.
N3MeHunBOCTh ITpU3HAKOB. KauecTBEHHBIE U KOJIMUYECTBEHHBIE TPU3HAKU. Bubl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudpukanonHass W3MeHUYMBOCTh. Ponb cpeasl B (opmupoBaHUU
MOAM(PUKALMOHHON n3MeHunBocTH. Hopma peakiuu npusHaka. BapruannoHHbIi

psn u BapuanmonHas kpuBas (B. Moranncen). CBolicTBa MOAM(PUKAIIMOHHON



W3MEHYUBOCTH.

['enoTnuueckas U3MEHYUBOCTb. CaoiicTBa T€HOTUITUYECKOU
U3MEHYMBOCTU. Buabl TIE€HOTHUNHYECKOW HW3MEHYMBOCTH: KOMOWHATHBHAs,
MYTallMOHHAs.

KoMOuHaTuBHasT M3MEHUYMBOCTh. Mel03 U TMOJOBOW MPOIIECC — OCHOBA
KOMOWHATUBHONW W3MEHYMBOCTH. Poih KOMOWHATUBHONW W3MEHUYMBOCTH B
CO3/IJaHUH T€HETHUYECKOTO Pa3HO00pa3us B Ipejiesiax OJHOrO BU/IA.

MyTalMOHHasT U3MEHYMBOCTh. BUIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M HHAYUHUPOBAHHBICE MYyTallMU. SnepHble U
HMTOIIa3MaTudeckre Mytauuu. CoMaTUYeCKUe U MOJOBbIE MyTaluu. [IpuunHel
BO3HUKHOBEHUsS MyTalMid. MyTareHsl W WX BIHSHAE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO MPOIECCa. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HaciencTBeHHoM u3menunBocty (H.M. BaBumnoB). BHesnepHas n3MeHUMBOCTD U
HACJICICTBEHHOCTb.

JleMoHCTpauuu:

[Toprpersr: I'. ne ®pus, B. Moranucen, H.W. BaBunos.

Tabmuel u  cxembl: «Buuabl u3MeHYuBOCTW», «MoaudukannoHHas
U3MECHYHUBOCTDY, «KomOnnaTnBHas U3MECHYHUBOCTHY, «Meio3y,
«OmnonorBopenue», «l'eHetnueckue 3abosieBaHUsl  4enoBekay, «Bumisl
MyTaLHAN».

O6opynoBaHue: KUBbIE U TepOapPHBIC IK3EMILUISIPhl KOMHATHBIX PACTECHUH,
pucyHkH ((poTorpadum) )KUBOTHBIX C PA3IUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON u3MeHYMBOCTH. [locTpoeHrne BapuallMOHHOTO psAga W
BAPUALIMOHHOU KPUBOM».

[IpakTtuueckass pabora «Mytamuu y aApo3oduisl  (HA TOTOBBIX
MUKpOIpenaparax)».

120.6.14. Tema 14. 'eHeTHKa YeTOBEKA.



Kapuortun yenoseka. Mex1yHapoHasi mporpaMmma UCCiIe0BaHMs T€HOMa
4yenoBeka. MeTonbl HM3y4YeHHMsl TEHETMKM 4YEJIOBEKA: T'€HEaJlOrnyecKui,
OJIM3HEIOBBIH, ATOI€HETUYECKUH, MONYJISIITUOHHO-CTaTUCTUYECKU U,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpeMeHHOE ONpENEICHUE  TE€HOTHUIA:
MIOJTHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C TOMOIIIBIO
[I11P-ananu3a. HacnenctBeHHble 3a0o0jieBaHMsl  4ejloBeKa. [ eHHbIE U
XpOMOCOMHBIE ~ OOJE€3HM  YeloBeKa.  bole3HM ¢ HAclIeACTBEHHOMN
MPEAPACTIOIIOKEHHOCTHIO. 3HayeHue MEIULMHCKON TE€HETHUKHU B
NIPEIOTBPALICHUN U JICUEHUH T'€HETHYECKUX 3a00JieBaHUM uyenoBeka. Menuko-
TE€HETHYECKOE KOHCYJIbTHPOBAHUE. CtBOJIOBBIE KJIETKH. ITonsiTne
«TEHETUYECKOT0 Tpy3a». OTHUYECKHME acleKThbl HCCIEJOBAaHUN B 001acTH
pPEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (akTOpbl MOBBINIEHHON YYBCTBUTEIBHOCTH YEJIOBEKA K
Gu3MUYecKOMy U XHMHUYECKOMY  3arps3HEHHMIO  OKPY)KaIOIIEH  Cpefsbl.
['eneTnueckas npepacnoioKEHHOCTh YEI0BEKa K MTaTOJOTHSM.

JlemoHCcTpanuu:

Tabmuupr um cxembl: «Kapuotun uyenoBeka», «MeToasl HU3y4YEeHHS
IEHETUKU YelloBeKay, «I 'eHeTnueckue 3a00IeBaHMsI YEIOBEKAY.

[Ipaktuueckas padora «CocTaBiieHUE U aHAIU3 POJOCIOBHOMY.

120.6.15. Tema 15. Cenexnus opraHu3MOB.

JlomecTHKaluss U CEJNEeKIUs. 3apOoXkJICHHE CEJIIEKUUU W JOMECTHKALWU.
VYuenne H.U. BaBunoBa o IleHTpax NPOUCXOXKIAEHUS U MHOTO00Opa3us
KYJIbTYPHBIX pacTeHul. Posib cenekuuu B CO3MaHUU COPTOB PACTEHUM U ITOPOJ
#uBOTHBIX. CopT, mnopoja, ImTaMM. 3aKOH T'OMOJOTMYECKHX PSJIOB B
HaciaeAacTBeHHOM u3MeHuuBoctu H.M. BaBunoBa, ero 3Hadenue  Ojsd
CEJICKITMOHHOM PaOOTHI.

Metoabl celeKIMOHHONM paboThl. MICKYCCTBEHHBIM OTOOp: MAaCCOBBIM U

WHIUBUIyaIbHBIA.  OJTanmbl ~ KOMOWHAIIMOHHOM  ceneknuu.  VcmbiTanue



IPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTHUIy C TMOMOILIBIO OLIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO FeHOTUITY ¢ moMolIkko aHanu3a JJHK.

HckyccTBeHHBI  MyTareHe3 Kak METOJ  CENEKIIMOHHOM  paloThl.
PampnanMoHHBli W XMMHWYECKMM MyTareHe3 KaKk MWCTOYHUK MYyTaluM Yy
KyJIbTYPHBIX (popM opranu3moB. Vcrnonap30BaHne T€HOMHOTO PEIaKTUPOBAHUS U
MeToq0B pekomOuHaHTHBIX JIHK nnst moiydeHus mcxomHOro Marepuana ajis
CEJIEKIIUH.

[Tonyuenune MOJIUIUIOUIOB. BnaytpusugoBas ruOpuIn3aIus.
bnuszkopoacTBeHHOE  CKpeliuMBaHMe, WM WHOpuauHr. HepoxactBeHHoe
CKpelIMBaHue, Wik ayTOpuauHr. ['erepo3uc u ero npuduHsl. Vcnonbs3oBaHue
rereposuca B cenekunu. Otnanénnas rudpunnzanus. [lpeogonenue d6ecruioaus
MEKBHUIOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTCHUHN U )KUBOTHBIX.

CoxpaHeHHEe U U3yYeHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN
U WX JUKUX pOAWYEH ISl CO3JaHUS HOBBIX COPTOB U THOPUJIIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

JlemoHCTpanuu:

[ToptpeTsr: H.A. BaBuiios, N.B. Muuypus, I'.J1. Kapneuenko,
[LII. JIykesinenko, b.JI. Acraypos, H. bopnoyr, /[.K. benses.

Tabmuubr u  cxembl: «LIeHTpbl NPOUCXOXKACHUS KM MHOIro00Opas3us
KYJBTYPHBIX PACTCHHI», «3aKOH TOMOJIOTMYECKUX PANOB B HACJIEACTBEHHOU
U3MEHUYMBOCTH», «Mertoabl cenekuum», «OTnanéHHas rulOpuaAU3aIUs»,
«MyTtarenes».

Jlabopatopnasi pabora «l3ydyeHue COPTOB KYJIbTYpHBIX pAacTEHUN U
MOPOJT JOMAITHUX KUBOTHBIX).

JlaGoparopnas pabota «/3ydeHue MeToI0B CEIEKIIMU PAaCTECHUI».

[Tpaktuueckas padota «[IpuBrUBKa pacTeHHIN.

Okckypeust «OCHOBHBIE METOJbI U JAOCTHXKEHUS CENEKIIMM PACTEHHUU U

JKUBOTHBIX  (Ha  CEJIEKIIMOHHYIO  CTaHLUWI0,  IJIEMEHHYIO bepmy,



COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO3sICTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WK HAYYHOT'O LIEHTPA)».

120.6.16. Tema 16. buoTexHonorust U CUHTETUYECKAsE OUOJIOTHS.

OOBbeKThI, HCMONb3yeMble B OMOTEXHOJOTHH, — KJIETOYHBbIE U TKaHEBbIC
KyJIbTYpPbl, =~ MHUKPOOPraHU3MBI, WX  XapaKTEPUCTHKA.  TpaaulMOHHAs
OMOTEXHOJIOTHS: XJIEOONEUYEHHUE, TMOJIYyYEHUE KUCIOMOJIOYHBIX MPOAYKTOB,
BuHOMAenne. MukpoOuonornyeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHMUYECKUX
TexHoiorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHUHOB.

Co3naHre TeXHOJOTUi U MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUS
U KOHCTPYUPOBAHHs TI'€HOMOB C LEJIbI0 IIOJYYEHUs OPraHu3MOB M HX
KOMITIOHEHTOB, COJIEpXAIINX HE BCTpEUAIolIUecs B NPUPOIe OMOCUHTETUYECKHE
yTH.

Kiterounas nnxenepus. MeTo bl KylbTyphl KJIETOK U TKaHEH pacTeHUN U
#UBOTHBIX. Kpunobanku. Comaruueckas rHOpuAM3alMsg H COMATHUYECKHI
sMOpuoreHe3. lcnonb3oBaHue  Tamjiou0OB B CEJIEKIUM  PACTEHUH.
McKycCTBEHHOE  OIUIOJOTBOPEHHUE. PexoHCTpyKIMsL ~ AHLEKIETOK U
KJIOHHPOBAHHE )KMBOTHBIX. METO TpaHCIIAaHTALUH SIIEP KIETOK.

XpoOMOCOMHass U Te€HHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U
KOoHCTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTmkeHus U MNEpCHEKTUBBI
XPOMOCOMHOW M TE€HHOW HMH)KEHEPUU. DKOJOTHMUECKHE U ATUUYECKUE MPOOIEMBI
T€HHOW UHKCHEPUU.

MenmuuuHckue OuotexHonoruu. IloctreHomHass HU@poBas MeIULMHA.
[TIP-muarHoctrka. MeTaO0ONOMHBIN  aHAINU3, TEHOICHTPUYECKUN aHaIu3
IIPOTEOMa 4YeJIOBEKa Il OLEHKU COCTOSAHMA €ro 370poBbs. Mcmosb3oBaHue
CTBOJIOBBIX KJETOK. TapretHass Ttepanus paka. 3D-OuounxkeHepus s
pa3paboTku (yHIAaMEHTaJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHM, CO3JaHus
KOMITJIEKCHBIX TKaHEH COYETaHWEM TEXHOJOTUHA TPEXMEPHOIO OMONPUHTUHTA U

ckaddoaauHTa 11 penieHus 3a1a4 IePCOHATM3NPOBAHHON MEIUITUHBI.



Coznanne BEKTOPHBIX BAKILKH C IEJbI0 00ecredeHs] KOMOMHUPOBAHHOM
3amuThl OT Bo30ynureneir OPBU, ycTtaHoBiIeHHEe MOJEKYISIPHBIX MEXaHU3MOB
¢ynkiuonupoBanus PHK-conmepkammx  BHpPYCOB,  BBI3BIBAIOLIIUMX  0CO00
OIacHbIE 3a00JIEBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHCcTpanuu:

Tabmuupr u  cxemsl:  «Mcmonb3oBaHWE€  MHUKPOOPraHM3MOB B
IIPOMBILIJICHHOM  NPOM3BOACTBE», «Kinerounas uHxkeHepus», «l'eHHas
VHKCHEPUS.

JlabopaTopHas pabota «/3ydueHrne 00beKTOB OMOTEXHOIOTUM.

[TpakTnueckas pabora «IlonydueHrne MOTOUHOKHUCIIBIX TPOTYKTOBY.

OkcKkypenst «bHOTEXHOJIOTUS — BaKHEWIAs NPOU3BOAUTENBHAS CHIIA

COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MMPOU3ZBOJICTBO)Y.

10 xinace

buoJsiorusi Kak KOMILIEKC HAYK 0 KUBOW NpUpo/Ie

buonorus kak komIiuiekcHass Hayka. COBpEMEHHBIE HAIpPABJICHUS B
ouosioruu. CBsi3b OUOJIOTUM C JIPYTUMH HayKaMu. BbINOJIHEHHE 3aKOHOB
GbU3MKM U XUMUU B XKUBOU mpupone. Cunmes ecmecmeeHHO-HAYUHO20 U
COYUOYMAHUMAPHO20  3HAHUA HA  COBPEMEHHOM  dmane  pa3umus
yusunuzayuu. [IpakTnyeckoe 3HaueHUE OMOTOTUYECKUX 3HAHUI.

buonornyeckue cuCTEeMBbl Kak TPEeIMET H3y4YCeHHUs] OHMOJIOTHUH.
OCHOBHBIEC MPUHITUITBI OpTraHU3alUud U GYHKIIMOHUPOBAHUS OUOJOTUUECKUX
cucreM. buonocuueckue cucmemvl pasubix YpoHel Op2aHU3ayuu.

['unore3sl W TeOpUM, UX pPOJIb B (POPMUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa. MeTonbl HAy4YHOTO IIO3HAHMS
OPraHUYECKOTO MHpa. OKCHEPUMEHTAIbHBIE METOAbl B  OHOJOTHUH,
cTaTUCTHYeCcKasi 00paboTKa TaHHBIX.

Teopus 3BoJI0IUU

PazButue 3BomonmoHHbIX uaeil. Hayunsie B3rsasl K. Jlunnes u XK.b.
Jlamapka. OBomonnonHas teopus Y. Jlapsuna. CBUIETENHCTBA 3BOIIOIUN
JKUBOU PUPOIBL: MaJICOHTOJIOTUYECKHE,

CPaBHUTEIJIbHO-aHATOMHUYECKHE,
AMOPHOTIOTUYECKHE, ounoreorpadpuyeckue,



MOJIEKYJISIpHO-TeHeTHUEeCKHEe. PazButme mpencrasieHnii o Buupe. Bup, ero
kputepuu. [lomymsiumst kak Qopma CyIIecTBOBaHMS BHJAA U Kak
AJIEMEHTAapHAas €AWHULA SBOMOLUU. CHHTETHYECKAsT TEOpPHUS SBOJIIOLHM.
MUKpPO3BOJIIOIMSA U MaKpO3BOJIOLMSA. J[BMKYIIME CHIIBI 3BOJIOLHH, KX
BIUsiHUE Ha TeHodoHn mnomynsuuu. Jpehd reHOB U ciydaiiHble
HEHaIIpaBJIEHHbIE U3MEHEHHs TeHO(OHAa NOMyJsUuU. YpaBHEHHE XapIu—
BaitnOepra. MosnekyasspHO-TEHETHYECKUE MEXaHU3Mbl JBOJIONUUA. DOpPMBI
€CTECTBEHHOTO 0TOOpA:

JIBIDKYIAsA,  CTaOWIM3Upylolas,  JU3pYNTHUBHAsA.  ODKOJOTUYECKOE U
reorpadguyeckoe BuaooOpazoBanue. Hanpapnenus u mytu 3Boionund. OopMel
ABOJIOLMM: JUBEPreHIMs, KOHBEPTECHIMUS, MapaJUieanu3M. MexaHUu3Mbl
ananrtanuii. KosBomonus. Ponb 3BOMIONMOHHON Teopuu B (HOPMHpPOBAHHUH
€CTECTBEHHO-HAYUYHOU KapTUHBI MUpA.

MHoroo0pa3ue OpraHu3sMOB W MPUCHOCOOJEHHOCTh OPraHU3MOB K
cpeie oOWTaHUs Kak pe3yabTar 3Boyronuu. [IpuHnunel kinaccudukammm,
cucreMatuka. OCHOBHBIE CHCTEMAaTUYECKHE TPYIIbl OPraHUYECKOr0 MUpA.
CoBpeMeHHbIE MOX0/IbI K KJIacCU(pUKAIIMTN OPTaHU3MOB.

Pa3Burtue ;ku3nm Ha 3emJie

Metoapl  JATUPOBKH COOBITMM MPOILIOrO, TE€OXPOHOJOTUYECKas
mKana. [ Mnore3sl MPOUCXOXKICHUS XKU3HU Ha 3emiie. OCHOBHBIE ATallbl
sBostonnu ouochepst 3emin. KiroueBble COOBITHS B 9BOJIIOIMN PACTEHUN U
XKUBOTHBIX. BoiMupanue 61006 u e2o npuyuHbi.

CoBpeMeHHbIE  MPEACTABICHUS O MPOUCXOXKICHUU  YEJIOBEKa.
CucreMaTHyecKoe TOJIOKEHHE YeJOBEKa. JBOJIOIUA 4enoBeka. DakTopsl
HBOJIIOIMU YesioBeKa. Packl yenoBeka, X MPOUCX0XKICHUE U €JUHCTBO.

Opranu3zmMsbl 1 OKPYKAOLIAs Cpeaa

Okonoruyeckre (HakTOppl W 3aKOHOMEPHOCTH WX BIMSHHUS Ha
opraHu3Mbl  (OPUHLMI ~ TOJEPAHTHOCTH, JIUMHUTHpYyIOUME  (HaKTOPHI).
[IpucnocoGnenusi OpraHu3MOB K JCHCTBUIO SKOJOTMYECKUX (PAKTOPOB.
buonornueckue puTMbl. B3amMojelcTBHE 3KOJIOTHYECKHX  (DAKTOPOB.
DKoJIOrMYecKasi HuIa.

buoreonienos. Dxocuctema. KommoneHnTs! skocuctemsl. Tpodudeckue
ypoBHU. Tunel numeBsix neneul. IIumesas cers. KpyroBopor Bemiects u
MOTOK PHEPrUU B IKOCUCTEME. broThuecKkne B3auMOOTHOIIIEHUSI OPTaHU3MOB
B 2kocucteme. CBoiictBa »skocucteM. [IpoaykTuBHOCT, U OmoMacca
sKocucTeM paszHbix TUNOB. Cykneccus. Camoperyisinus 3KOCHCTEM.
[locnencTBust  BIMSIHUSA ~ ACSTEIBHOCTH  4YEJIOBEKA HA  DKOCUCTEMBL.



HeoOxoaumocTh coxpaHeHUs: OMOpa3HOOOpa3usi 3KOCUCTEMBL. ATPOIEHO3HI,
UX 0COOEHHOCTH.

Yyenune B.U. Bepranckoro o 6uochepe, Hoocghepa. 3akoOHOMEPHOCTH
cymiectBoBanus Ouocdepsl. KommoneHTsl Ouochepsl W UX  POIb.
KpyroBopotsr BemiectB B Ouochepe. buorennas mwurpanus aTOMOB.
OcHosHvie buomul 3emu.

Ponb uenoBeka B Ouocdepe. AHTPONOTreHHOE BO3JCHCTBUE Ha
ouocepy. Ilpupoansie pecypcbl U palMOHAIBLHOE MPHUPOAOIOIH30BAHUE.
3arpsizHenue Ouocdepnl. CoxpaHeHne MHOTooOpasusi BHJIOB KaK OCHOBA
ycToiunBocTH Ouocdepsl. Boccmanosumenvuas sxonoeus. Ilpobiembl
YCTOMYUBOTO Pa3BUTH.

[lepcriekTHBBI pa3BUTUSI OUOJIOTMUYECKUX HAYK, aKTyaJbHbIE MPOOIEMbI

OHOJIOTUH.

IlepedyeHb 1a00PATOPHBIX U MPAKTHYECKHUX PAadOT:

Hcnonp30BaHue  pa3ivyHBIX METOJOB MpPU  H3YYECHUHU

OMOOrHYecKux 00beKTOB. TeXHNKAa MUKPOCKOTIUPOBAHHSL.

W3ydeHne KIETOK pacTeHW M >KMBOTHBIX IOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpENapaTax u uX OMHCaHHE.

[TpuroroBnenue, paccMaTpruBaHUE U ONMCAHUE MUKPOIPETIapaToB

KJIETOK pacTeHnil. CpaBHEHHUE CTPOCHHUSI KJIETOK PACTEHHM, JKUBOTHBIX,

rpu0OB U OAKTEPHIA.

N3ydeHne ABMKEHUS IUTOIIA3MBI.

W3ydenne mia3mMonu3a 1 Jeria3MoIn3a B KIeTKaxX KOXKHIIBI JIyKa.

N3yuyenue hepMeHTaTUBHOTO pacHICIUICHHs TIEPOKCHIa BOJOPOa B
PACTUTENBHBIX MKUBOTHBIX KIJIETKAX.

Oo6napy:xeHue 0€IKOoB, yTIeBOAO0B, TUMUIOB C TIOMOIIHIO

KadyeCcTBeHHbIX peakuuid. Beinenenue [JHK.

N3yyeHue KaTaluTUYECKOW aKTUBHOCTU (PEPMEHTOB (Ha MpUMeEpe
aMuJia3bl WIKKaTaIa3bl).

Habmroienue MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX

MUKponpenaparax.3yuyeHrne XpoMOCOM Ha FTOTOBBIX

MUKpoOIpenaparax.

N3ydenune craguii Meo3a Ha FOTOBBIX MUKpOITpEnaparax.

N3y4yeHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKponpenaparax. Peienne sjneMeHTapHbIX 3a1a4 110

MOJIEKYJIIPHOM OUOIOTHH.



BblIsiBIIEHHE TPU3HAKOB CXOJICTBA 3aPOJBIIIEH YEIOBEKA U IPYTUX
MTO3BOHOYHBIX )KHBOTHBIX KaK JOKa3aTeJIbCTBO UX POJICTBA.

CocraBieHue 3JIEMEHTAPHBIX CXEM

CKpeluBanus. Pemenne

TEHETUYECKUX 3a/1a4.

N3yuyenue pe3yapTaToB MOHOTUOPHUIHOTO U AUTHOPUIHOTO

CKpeuBanus y Apo3o¢uisl. CocTaBleHUE U aHAIU3 POAOCIOBHBIX

YeJI0BEKA.

N3yyeHne n3MEeHUYNBOCTH, TOCTPOEHUE BaPUAILIMOHHOIO psAaa U

BapHallMOHHOW KpuBOil. Onucanue GpeHoTumna.

CpaBHeHME BUJIOB 10 MOP(HOJIOTUYECKOMY KPUTEPHUIO.

Onucanue HpI/ICHOCO6HeHHOCTI/I opraHu3ma u €€ OTHOCUTCIIBHOI'O
XapakTepa.

BrisiBiieHre mpucrioco0JIeHH OpraHu3MOB K BIMSHUIO Pa3IMUHBIX
AKOJIOTHYECKUX (PaKTOPOB.

CpaBHEHHE aHATOMUYECKOTO CTPOCHUS PACTEHUM pa3HBIX

MecT oOutanus. MeToibl u3MepeHus: (hakTopoB CpeJibl

oOuTaHMUS.

N3ydenne 3Kk010TH4eCKuX

aganTanuy deinoBeka. CocTaBiieHUE

MHUIIEBBIX LETICH.

N3ydeHne 1 ONUCaHUE Y3KOCUCTEM CBOEl MECTHOCTH.

MopenupoBaHue CTPYKTYp U MPOLIECCOB,

MPOUCXOAIINX B IKOcUCcTeMaxX. OlieHKa aHTPOMOT€HHbIX

W3MEHECHUU B IPUPOJIE.

TemaTu4yeckoe mIaHupoBanue Kypca o6uosioruu B 10-11 knaccax (yriry0aéHHbI
YPOBeHb)

10 kaacce

Ne HaumenoBanue pasaenos u teM. KosmyecrBo | x/p 1/ OK. IIpos.
pa3eioB 4acoB. p p.
U TeM
Pazpnean | Beenenne B kypc 6mosiornu 10-11 kaacca 2 1

(154.)
Tema 1 buonorus xak Hayka U ee MPUKJIAJIHOE 3HAaUeHUE
Tema 2 (54.)

OO01111e OMOIOTUYECKUE SIBIEHUS U METOIBI UX

uccaenpoanus (10 4.)
Paznen Il | Buocdepnnlii ypoBeHb opranu3amuu sKa3Hu 1 1 1

(26 4.)

Tema 3. VYuenue o 6uochepe (44.)




Tema 4. [IpoucxoxaeHue >kuBoro BeuecTna (84.)

Tema 5. buocdepa xak rmobanbHast Ouocucrema (54.)

Tema 6. YcnoBus xu3Hu B 6uochepe (94.)

Pazpen 111 BuoreouneHoruyeckunii ypoBeHb OpraHu3aluu
sKu3HHU (264.)

Tema 7. [Ipupoanoe coolb11ecTBO Kak GMOreo1eH03 U
skocucrema. (174.)

Tema 8. MHuoroo0pa3ue OHOTeoIeHO30B U UX 3HAYCHUE.
(10 4.)

Pazgea IV | IonyasinmoHHO-BHAOBON YPOBeHb
opraHu3anuu ;ku3Hu (38 4.).

Tema 9. Bun u Bunoobpazosanue (13 4.)

Tema 10. [TpoucxoxaeHne u 3Tarbl SBOJIOIUH YeI0BeKa
(74.)

Tema 11. VYuenue 00 3BomtONMHU U ero 3Hauenue (114.)

Tema 12. Coxpanenue OnopasHooOpa3usi — HacyIas 3agada
yesioBeyecTna (74)

HUTOr'0 105 yacoB
11 kiacc

Paznen V Opranu3meHHbIi YpoBeHb Ku3HH (37 4acoB)

Tema 13. Opranusm Kak OMoJIOrMYecKasi CUcTeMa

Tema 14. Pa3mHOXeHMe U pa3BUTHE OpraHU3Ma

Tema 15. OCHOBHBIE 3aKOHOMEPHOCTH U U3MEHYHBOCTH

Tema 16. OcHOBHBIE 32aKOHOMEPHOCTH U3MEHUYUBOCTH

Tema 17. Cenekuysa 1 OMOTEXHOJIOTHUS HA CITYK0e
YeJI0BE4ECTBA

Tewma 18. MHuoroo6pas3ue opranu3MoB B IPUPOJIC.

Pasznea VI Kierounblii ypoBeHb opranuzanuu xu3Hu (34)

Tema 19. KiteTka kak srarr 3BOJIONUU
’KUBOT'O B UCTOPUH 3EMJTH.

Tema 20. KneTka — renetnueckas e quHHIA
YKUBOTO

Paznen VII | MoJekyasipHblii ypOBeHb OPraHU3alUM KU3HU
(31)

Tema 21. XUMHUYECKUH COCTAB JKUBBIX KIETOK

Tema 22. XUMUYECKHE MPOIIECCH B dKUBOU KIIETKE

Tema 23. Bpems 9koj0rn4eckoin KyabTyphl

Hroro 102

IMoypouHo-TemaTnyeckoe mianuposanue kKypca(10 kiace)

buonorus. Yrnyonéunsiii yposenb. 11 knacc (105 yacos).

TEMATHYECKOE IINTAHUPOBAHUE



10 KUIACC

Ne HaumenoBanue
n/ pa3aesioB U TeM
n NMPOrpaMmblI

buosnorns xak
Hayka

JKuBnIle cucTeMbl
U UX U3y4YCHHE

Koaun4yecTBO 4acoB

Bcer  KoHTpPOIBHBI
0 e padoThbI

IIpakTHYecKku
e padoThbl

DJIeKTPOHHbIE
(uudgposrbie)
oOpa3oBaTeJibH
ble pecypchl

3 Buonorus xkieTkn

0.5

Xumuueckas
4 OpraHu3anus
KJIETKHA

10 1

Ctpoenue u
(GYHKINU KIETKA

OO0OMeH BelecTB
6 U TIpEBpaIICHUE
SHEPrUH B KJICTKE

HacnencrBennas
uHpopManusi u
peanuzanusi e€ B
KJICTKE

Ku3zueHHBIN
LUK KJIETKU

0.5

Crpoenue u
9 byHKIIH
OpPraHU3MOB

17 1

1.5

PasmHoxeHne n
10 pasBuTHE
OPraHu3MOB

1.5

I'eneTnka —
Hayka o
HACJICICTBEHHOCT
HH
N3MEHUYMBOCTH
OPraHu3MOB

11

0.5

3aKOHOMEPHOCTH
12 HACJIECTBEHHOCT
u

10

3aKOHOMEPHOCTH
U3MEHYHNBOCTH

13

I'eneTuka
yeJI0oBEeKa

14

0.5

Cenexius
OpPraHu3MoOB

15




16

Bbuorexnonorus
U CHUHTCTHNUYCCKAasA
ouosorus

17

Pe3epBHOE Bpemst

OBII[EE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

13

INIOYPOYHOE IIVTAHUPOBAHUE
11 KIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bcer  KoHTpoJsbH
0 ble paboThl

IIpakTH4yeck
ue padoTsl

DJIeKTPOHHbIE
mudposbIe
o0pa3oBaTe/ibH
ble pecypchl

brnonorns xak
KOMIUIEKCHAs HayKa
7 KaK 9acTh
COBPEMEHHOTO
o01mrecTBa

JKuBrle cucTeMBI 1
UX CBOMCTBA

YpoBHeBas
opraHu3anus )KUBbIX
CUCTEM

HcTopust OTKpbITHS
U U3y4eHUS KIIETKH.
Kiierounas Teopus

MeTonbl
MOJIEKYJIIPHON 1
KJIETOYHOU
OMOJIOTHH.
[IpakTrueckas

0.5




pabora «3yuenue
METOJI0B KJIETOUYHOU
Ouonoruun
(xpomarorpadus,
anexTpodopes,
muddepeHmraIbLHoe
ueHTpudyruponanue
, LILIP)»
XUMHYECKUN COCTAB
KIIETKU

MusnepasibHbIe
BEI[ECTBA KJIETKH,
ux Ouonoruyeckas
poJib

Opranuueckue
BEII[ECTBA KJIETKH —
OenKu.
JlaboparopHas
pabora
«O06HapyxeHne
0ENKOB C TOMOIIIbIO
KaueCTBECHHBIX
peaKIuii»

0.5

CBoiicTBa,
KJIacCU(UKALUS U
byHKIMN OEIKOB

10

Opranunueckue
BEII[ECTBA KJIETKH —
YTJIEBOIbI

11

Opranunueckue
BEIIECTBA KJIETKH —
JIUIHIBI

12

Hyxnennosbie
kucnorsl. [JHK u
PHK. JIaboparopHnas
paborta
«Hccnenosanue
HYKJIEMHOBBIX
KHCJIOT,
BBIJICTICHHBIX U3
KJIETOK pa3JIMYHbIX
OpPraHU3MOB)

0.5

13

Crpoenue u
byakuun ATO.
Apyrue

HyKJIeo3uATpudocd
atel (HT D)

14

CexBeHUpoOBaHUE




JHK. Metoapl
T€HOMHKH,
TPAaHCKPUTITOMUKH,
MIPOTEOMUKH.
MeTtonanl

CTPYKTYPHOU
OHOJIOTUH.

15

KonTponbhas
pabora o Teme
«XuMHYecKast
OpraHu3aIus
KIICTKI»

16

Tunel K1ETOK.
[Ipokapuornueckas
KJIETKA

17

18

Crpoenue
JYKapUOTHYECKON
KJIETKH.
[IpakTuueckas
pabora «M3yuyenue
CBOMCTB KJIETOYHOU
MEMOpaHbI».
[ToBepXHOCTHBIM
amnmnapar KJIeTKU

Crpoenue u
byHKIMH siipa

0.5

19

20

21
22

OnHomeMOpaHHbIE
OpraHou/bl KJIETKH.
IIpaxTnueckas
pabora «M3yuyenue
JBUKCHUS
LUTOIJIa3MBbI B
pacTUTEIbHBIX
KIIETKaX»

ITomyaBTOHOMHBIE
OpTaHOUbI KIETKU:
MUTOXOHJIPHH,
TTACTUIBL.
Jlaboparopnas
pabota
«Hccnenosanue
T1a3MOJN3a U
JeTU1a3MoJIn3a B
pacTUTEITHHBIX
KJIIETKaX)

HememOpanHsbie
OpTaHOM[IBI KICTKH

KoHTponbHas

0.5

0.5




pabora « CTpoeHue
U QYHKIIUHU KIETKN

23

CpaBHuTENIbHAS
XapaKTEPUCTHKA
KJIETOK DYKapHOT.
JlaGopaTopHas
pabora «M3yuyeHue
CTPOCHUS KIIETOK
pa3IMYHbIX
OpPTraHUu3MOB»

0.5

24

AccuMmianusa u
MUCCUMUIIALINSI —
JIBE CTOPOHBI
MeTaboau3ma. Tumel
oOMeHa BEIleCTB.
JlaGopatopHas
pabota «3yuenue
KaTaJINTHYECKOM
AKTUBHOCTH
dbepmeHTOB (Ha
IpUMEpe aMHJIA3hI
WJIM KaTajasbl)»

25

26

27

DepMeHTaTUBHBIM
XapakTep peaKuuii
KJIETOYHOTO
MeTaboIM3Ma.
JlaGopaTopHas
pabora «M3yuyenue
(bepMEeHTaTUBHOTO
paciierieHus
nepoKcuIa
BOJIOpOJIA B
pacTUTEIbHBIX U
JKUBOTHBIX KJIETKAX))

benku-akTuBaTOpHI
u Oenku-
MHTHOUTOPBI
ABTOTPOGHBIN TUI
0oOMEHa BEIIECTB

0.5

28

dorocunTe’

29

XeMOCHHTE3.
JlaGopatopHas
paborta «CpaBHEHHE
IPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AnaspoOHbIe
Opranu3mbl. Buasl




31

OpOXKEHUS.
JlaGopatopHas
pabora «CpaBHEHHE
IPOIIECCOB
OpoXXEeHUS U
JIBIXQHUSDY

AspoOHBIE
OpTaHW3MBbI. JTaIlbI
IHEPreTHYECKOTO
obMeHa

32

OHeprus
MEMOpPaHHOTO
rpagueHTa
npoToHOB. CuHTE3
AT®: pabora
npotoHHou ATO-
CUHTA3bI

33

Peaknuu
MaTPUYHOTO CHHTE3a

34

Tpanckpunuus —
MaTpPUYHBIA CUHTE3
PHK

35

36

Tpancnsuus u e€
JTaIlbl.
Konuposanue
aMHHOKHUCIIOT. Poip
pubocoMm B
OuocuHTese OenKka

Kontponbnas
pabota o Teme
«Hacnencrsennas
uHpopManus u
peanmuzanus €€ B
KJIETKEY.

37

38

Opraauzanus
reHoMa y MpoKapuoT
U DYKapuoT

. MonexyinspHbie
MEXaHU3MBI
AKCIIPECCHUU T€HOB Y
YKapHuoT

39

Bupycer —
BHEKJICTOUHBIC
(bOopMBI )KU3HU U
o0nuraTHele
Hapa3uThl.
[TpakTnueckas
pabota «Co3nanue

0.5




MOJIETH BUPYCa»

40

BupycHbie
3a00J1eBaHUS
YyeloBeKa,
KUBOTHBIX,
pacTeHuit

41

HanorexHonoruu B
OHOJIOTUHU U
MEIULMHE

42

JKW3HEeHHBIN TUKIT
KJIETKU

43

44

MaTpuuHbIi CUHTE3
JIHK

XPpOMOCOMBI.
JlaGopaTopHas
pabora «M3yuyenue
XpPOMOCOM Ha
TOTOBBIX
MUKpOIIpenaparax»»

0.5

45

46

JleneHue KiIeTku —
MHTO3

Turmbl KIETOK.
Kapuokunes u
[IUTOKHHE3.
JlaGopaTopHas
pabora
«Haobmronenune
MHUTO3a B KJIETKaxX
KOHYHKA KOpeIKa
Jyka (Ha TOTOBBIX
MUKpOIIpenaparax )»

0.5

47

48

Perymsmus
JKU3HEHHOIO LUK
KJIETOK

Opranusm Kax
€/IMHOE 11eJI0e

49

50

51

TkaHu pacTeHUN.
JlaboparopHas
pabota «M3yuyeHue
TKaHEN pacTeHUI»

TxaHM )KUBOTHBIX H
YyeJIOBeKa.
JlaboparopHas
pabota «3yuenue
TKaHEeH JKHBOTHEIX)

Opranbl. Cuctemsl
OpTaHoB.

0.5

0.5

0.5




52

JlaGopaTopHas
pabota «M3yueHue
OpraHOB IIBETKOBOTO
pacTeHus

Ornopa tena
OpPraHu3MOB

53

54

55

56

JBrkeHue
OpraHU3MOB
[Tutanne
OpraHU3MOB

ITnTanne
IMO3BOHOYHBIX
JKHBOTHBIX.
[TumeBapuTenbHas
CHCTEMa YCJIOBCKa

[pixanue
OpraHU3MOB

57

58

JIpIxaHue
MMO3BOHOYHBIX
JKUBOTHBIX U
YyeJoBeKa

TpaHcnopT BelecTB
y OPraHU3MOB

59

60

KposeHnocHas
cucreMa
ITO3BOHOYHBIX
JKUBOTHBIX U
YeJI0BeKa

Brinenenne y
OPraHu3MOB

61

62

63

64

KonTponbHas
pabota « CtpoeHue
U QyHKIIH
OpPraHU3MOB.
NmMmmyHHas cucrema
YeJIoBEKa. 3aliuTa 'y
OpraHU3MOB.
Paznpaxumocts n
perysanus y
OpraHU3MOB
I'ymopanbnas
perymsiuus u
SHIOKpPUHHAS
CUCTEMa KUBOTHBIX
U 4EJI0BEKa

65

Dopmsbl
Pa3MHOKEHHMS




OpPraHu3MOB

66

ITonosoe
pPa3MHOKEHHE

67

68

Meiios

["ameTorenes.
OO0pazoBanue u
pa3BUTHE MOJIOBBIX
KJICTOK.
JlaGopaTopHas
pabora «M3y4yenue
CTPOCHUSI TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»

0.5

69

70

NunuBunyansHoe
pa3BuTHe
OpraHu3MOB —
OHTOT'CHE3

3akiagka OpraHoB U
TKaHEeH 13
3apOIBIIIEBBIX
JINCTKOB

71

72

Poct u pazButune
JKUBOTHBIX.
JlaGopaTopHas
pabora «BrisiBieHHE
MIPU3HAKOB CXOJICTBA
3apobleh
MTO3BOHOYHBIX
YKUBOTHBIX)

PazmHOXeHuE 1
pa3BUTHE PACTEHUM.
JlaboparopHas
pabota «CtpoeHue
OpraHoB
pa3MHOKEHUs
BBICIIMX PACTEHUI»

0.5

0.5

73

74

Hcropus
CTaHOBJICHUS U
pa3BUTHUS T€HETUKH
KaK HayKu

OCHOBHBIE TTOHSITHSA
1 CUMBOJIBI
TE€HETHKH.
JlaGopatopHas
pabora «JIpo3zoduna
KaK 00BEKT
FeHETHYECKUX
HCCIIeIOBaHUM)

0.5




75

3aKOHOMEPHOCTH
HACJICIOBAHHUS
MPU3HAKOB.
Monorubpuaaoe
CKpeIllMBaHHUE.
IIpakTrueckas
pabora "MUzyuenue
pe3yabTaToB
MOHOTHOPUAHOTO
CKpEIIUBAHUS Y
Jpo30¢uIh"

0.5

76

77

78

[uTonormyeckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpELIUBAHUS

AHanuzupyroiiee
CKpELIMBaHHUE.
Henosnnoe
JOMUHHPOBAHUC

Jurubpunxoe
CKpEIlMBaHUE.
IIpakTnueckas
pabota «3yuenue
pe3yJIbTaToOB
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
JPO30(UITBD»

0.5

79

80

81

82

[{uTonornyeckue
OCHOBBI
JUTUOPUIHOTO
CKPEIBaHHS
CuennenHoe
Haclie/I0BaHHe
NIPU3HAKOB
XpoMocoMHast
TEOpHs
HACJIE/ICTBEHHOCTH

I'eneTuka nona

83

84

85

I'enornm xak
[EJIOCTHAs CUCTEMA

I'emeTnueckuit
KOHTPOJIb Pa3BUTHUSL
pacTeHui,
JKUBOTHBIX U
JelnoBeKa

N3menunBOCTH
MPU3HAKOB. Buibl
U3MEHYUBOCTH




86

MoaudukanroHHas
N3MCHYUBOCTH

87

Bapuauuonsslii psn
U BapHUallMOHHAs
KpuBasi.
JlaGopaTopHas
pabora
«Uccnenosanue
3aKOHOMEPHOCTEN
MOIU(PUKAITIOHHOM
W3MEHYUBOCTH.
IToctpoenue
BapUALIMOHHOTO
psigau
BapUALlMOHHOMN
KPUBO»

0.5

88

I'eHoTHIIMUECKas
W3MEHYHUBOCTD.
Komb6unarusnas
W3MEHYUBOCTD

89

MyrauuonHas
U3MEHYUBOCTD.
[IpakTuueckas
pabora «MyTtauuu y
npo3oduibl (Ha
TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH
MYTaI[HOHHOTO
mpoiiecca.
ONUreHeTHKa U
SMUTe€HOMHKA

91

92

93

I'eHeTnka yenoBeka.
[IpakTnueckas
pabota
«CocrapneHue u
aHaJIN3
POAOCIOBHON»

MeTtonsl
MEIUIINHCKON
T€HETUKH

3HaueHHue
MEIUITTHCKOHN
T€HETUKHU B
MPEAOTBPAIEHUHN U
JICYUEHNH
T€HETHYECKUX
3a001€BaHNMI

0.5




YCII0BECKa

94

95

96

97

98

99

OCHOBHBIE TOHATHUS
CEJIEKIINH.
JlaGopaTopHas
pabora «M3y4yenue
COPTOB KYJBTYPHBIX
pacTeHui U opox
JIOMAIITHUX
KUBOTHBIX)

Metonarnl
CEJIEKIIMOHHOU
paboThL.
JlaGopaTopHas
pabora «M3y4yenue
METOJIOB CEJIEKLNU
pacTeHun»

JlocTrKeHMs
CEJIEKLIUH PaCTEeHUMN
Y KUBOTHBIX.
IIpakTnueckas
pabota «IIpuBuBKa
pacTeHun»

Coxpanenue,
U3y4eHHE U
UCTIOJIb30BaHNE
TCHETUYECKUX

pecypcoB
broTrexHomorus Kak
HayKa U OTpacib
MIPOU3BO/ICTBA.
IIpaxTrueckas
pabora «M3yuyenue
00BEKTOB
OMOTEXHOJIOT M

OcHOBHBIE
HaTpaBlIEeHUS
CUHTETUYECKOM
OMOJIOTUH

0.5

0.5

0.5

100

XpoMOCOMHas U
TE€HHAasl NHKEHEPUs

101

102

Mennuunckue
OMOTEXHOJIOTUH
I'omoBas
KOHTpOJIbHAs paboTa

OBIIEE KOJIMYECTBO
YACOB I1O0
[NPOT'PAMME

102

13.5
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Onucanue y‘l@ﬁHO-MeTOJII/I‘leCKOFO H MAaTCPHAJTBbHO-TEXHHYECCKOI0

ol0ecrieyeHust 00pa3oBaTeJIbLHOHIESITETbHOCTH

YueOHO-MeTOAMUECKOE ODeCTIeueHne

HaumenoBanue

KoanuyecTBO

e ABTOpckas  mporpamma 1nox  pen.  —M.H.Ilonomapesoit
(UznatenscTBO «Bentana ['pady», 2019 roxn).

Y4yeOHuKH

1.1.H.ITlonomapena, O.A.Kopuuiosa, JI.B.Cumonona «buosnorus 10
KJ1acc. YTiyOJIeHHBIH ypoBeHby u3narenbcTBo Benrana-I"pad 2019 ron
2.1.H.Tlonomapena, O.A.Kopnunosa, JI.B.Cumonosa «buomnorus 11
KJacc. YriyOneHHbIH ypoBeHbY u3AaTenbcTBO Benrana-I'pad 2019 rox

1 Ba
Ka)KIIOT'O

MeTtoanueckue mocoous

1. buonormueckuii TpeHaxep: 6-11 KIaccel: IUAAKTUYECKUE MaTepHabl/
I'.A.Boponuna, C.H.Mcakosa.—M.: Benrana-I pag, 2011.

2. buonorus. EI'D. KoHTponbHbIe H3MepUTebHbIC MaTepraibl. / COCTaBUTENH:
I'".C Kammnoga, B.3. Pe3nunkoBa, A.H. Msirkosa. M., 2007.

3. buonorwst. 10-11 kimaccewl. Temarudeckue Tectsl. IloaroroBkak EI'D: 6a30BbI,
TIOBBIILIEHHBIH, BBICOKUIA YPOBHU. Y ueOHO-MeToIdecKoe rnocodue. — PoctoB H//1:

Jlervion, 2011.—384

CJioBapu M T.1. 10 peAMeTy

4. | 2. CnoBapps OMOJOTHYECKUX TEPMUHOB O Kypcy «buonorus»
u3narenbeTBo «Jpodar
3. OCHOBHBIE TEPMHMHBI U TIOHATHS 110 OMOJIOTUHU AJIs TOATOTOBKH K EI'D.

1. CiioBapp 6MOOTUUECKUX TEPMUHOB U3aTEIBCTBO «JIutei»

MaTepna.ano-TeXanecKoe OCHaIIcHue

Hanmenosanue

KonnuectBo

IIpoexrop

[TpoeKkMOHHBIN KpaH

Knaccras nocka

Cron yunrtenbckui

Y4eHn4YeCKHe CTOJIBI ABYXMCECTHBIC C KOMIIJICKTOM CTYJILCB 15

Anmapar konup-nipuatep KMA Panasonic 1

N e

MyabTHMeHiiHbIC CpeAcTBAa 00y4eHHUsl U JJIEKTPOHHbIE 00pa3oBaTe/IbHbIe pecypChl

HaumenoBanue KoauuecTBo
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- CD s 3aHsTHii B KJ1acce.

- CD st caMOCTOSTENBHBIX 3aHATUI JOMA.

- CaliT IOTIOJIHATEIIbHBIX 00pa30BaTEIbHBIX pecypcoB Y MK

Onucanue yueOHO-MeTOANYECKOT0 H MATEPHAIBLHO-TEXHHYECKOI 0
obecreyeHUus1 00pa3oBaTeIbLHONIEATETbHOCTH

YueOHo-MeTOANYEeCKOe o0ecTieyeHne
HaunmenoBanmue KoimuectBo
e ABTOpckas  mporpamma 1nox  pen.  —M.H.Ilonomapesoi
1. (M3matenscTBO «Benrtana I'pad», 2019 ron).
Y4eOHuKH
1.1.H.ITonomapena, O.A.Kopnaunosa, JI.B.Cumonosa «buosorus 10 1 Ha
KJjacc. YriryOJaeHHbI ypoBeHb» n3naTenscTBo Benrana-I'pad 2019 rox KaKJI0TO
2. | 2.1.H.Ilonomapena, O.A.Kopnunosa, JI.B.Cumonosa «buomnorus 11
KJacc. YriyOneHHbIH ypoBeHbY u3aaTeabcTBO Berrana-I'pad 2019 rox
Metoauyeckue nocooust
4. buonorndeckuii TpeHaxep: 6-11 Kmaccel: AMIAKTUYECKUE MaTepyaIbl/
I".A.Boponnna, C.H.HcakoBa.—M.: Benrana-I pad, 2011.
5. Buonorust. EI'D. KoHTtposbHbie n3MepuTebhbie Matepraiibl. / CocTaBUTeNH:
3. | I'"C Kamnosa, B.3. Pe3urkoa, A.H. Msrkosa. M., 2007.
6. bruonorust. 10-11 knaccel. Temarnueckue Tectsl. ITomroroBkak EI'D: 0a30BbIi,
TIOBBIILIEHHBIH, BBICOKUI YPOBHHU. Y ueOHO-MeTor4ecKoe rnocodue. — Poctos H//1:
Jlervion, 2011.—384
CnoBapu u T.1. 10 IpeAMeTY
4. CrnoBapb OMOOTUYECKUX TEPMUHOB U3ATENBCTBO «JIniiei»
4. | 5. CnoBapb OMOJOTHYECKHX TEPMUHOB TI0 Kypcy «buomorus»
u3aTeNnbeTBO «JIpodar
6. OcHOBHBIC TEPMUHBI U TIOHSTHS 110 OMOJIOTUH AJI TOArOTOBKU K EI'D.
MarepuanbHO-TeXHUYECKOE OCHAIIIEHHEe
HaumenoBanue KonnuecTtso
[TpoekTop 1
IIpoeKIIMOHHBIN dKpaH 1
Kinacchas nocka 1
CTOJ1 yUUTENBCKUI 1
Y4eHn4ecKre CTOIbI IBYXMECTHBIEC C KOMIUIEKTOM CTYJIbEB 15
Anmapar konup-nipuatep KMA Panasonic 1
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MyabTHMeaHiiHbIC CpeAcTBAa 00y4eHHUsl U 3JIeKTPOHHbIE 00pa3oBaTe/IbHbIe pecypChl

HaunmenoBanue KoaunuyecTBo

- CD mis 3aHATHH B KJ1acce.

- CD mu1s caMOCTOSTENBHBIX 3aHATHN JOMA.

- CaiiT 1OTOIHUTENBHBIX 00pa30BaTeNbHBIX pecypcoB Y MK

HJIaHl/IpyeMbIe Pe3yJabTaTbl H3YICHUA yqeﬁHoro nmpeamerTa

BbInyCKHUK HAYYHUTCH:
* OLICHUBATh POJIb OMOJIOTUYECKUX OTKPBITUH U COBPEMEHHBIX HCCIICIOBAHUI B
Pa3BUTHUU HAYKUU B MPAKTUYECKOU IESITEILHOCTH JIFOJICH;
* OLICHUBATh POJIb OMOJIOTHMH B (POPMUPOBAHUM COBPEMEHHOW HAyYHOH KapTHHBI
MUpa, TPOTHO3UPOBATH IEPCIIEKTUBBI PA3BUTHSI OUOJIOTHH;

* YCTAHABIIMBATh M XapaKTEPU30BaTh CBA3b OCHOBOIIOJATAIOMIMX OMOJIOTHYECKUX
MOHATUM (KJI€TKa, OpraHu3M, BUJl, SKOCUCTeMa, Ouocdepa) ¢ OCHOBOIOIAratoIUMU
MOHSATUSIMU JAPYTUX €CTECTBEHHBIX HAYK;

« 000CHOBBIBATh CHUCTEMY B3IVISIZIOB Ha KMBYIO IIPUPOJY U MECTO B HEH YeIOBEKa,
MPUMEHsISl OUOJIOTUUECKUE TEOPUM, YUCHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TTOHUMATh
IPAHUIBI KX IPUMEHUMOCTHY;

* MPOBOIUTH Y4E€OHO-UCCIEOBATENBCKYIO EATEILHOCTh MO OMOJIOTHUH: BBIIBUTATh
TUMOTE3bl, TUIAHUPOBATh PaboTy, OTOMpaTh W TPEOOPa30BBIBATH HEOOXOIUMYIO
uH(OpMAITUIO, IPOBOAUTH IKCIIEPUMEHTHI, HHTEPIIPETUPOBATh PE3YJIHTATHI, I€TATh
BBIBO/IbI HA OCHOBE TTOJIYYEHHBIX PE3yJIbTaTOB;

* BBISIBIIITh M OOOCHOBBIBATH CYILECTBEHHBIE OCOOCHHOCTH pPa3HBIX ypOBHEH
OpraHu3alliy KU3HU; * YCTAHABJIMBATH CBS3b CTPOCHHUS U (YHKIIMHA OCHOBHBIX
OMOJOTUYECKUX MAKPOMOJIEKYJI, X POJIb B MIPOIIECCAX KIETOYHOTO METa00IN3Ma;

s pelmaTh 3aJa4d Ha OIPENENICHUE IOCIeA0BAaTENbHOCTH HykieotuaoB IHK u
nPHK (MPHK), antukomonoB TPHK, mocnenoBarenbHOCTH aMUHOKHUCIOT B
MOJIEKYyJiIe Oeyika, TPUMEHSSI 3HAHUS O PEaKIUsIX MATPUYHOTO CHHTE3a,
T€HETUYECKOM KOJ€, MPUHITUIIE KOMIVIEMEHTAPHOCTH;

- IeJIaTh BBIBOJbI 00 U3MEHEHUSX, KOTOPhIE MPOU30MAYT B MPOI[ECCaX MATPUIHOTO
CHHTE3a, BCIIyyae U3MEHEHHUS TOCIe0BaTeIbHOCTH HYKIeoTu 108 JJTHK;

« cpaBHHBATH (ha3bl JEICHUS KICTKU; PENIaTh 3a1a4d Ha OTpe/IeJICHUE U CPABHECHHE
KOJIMYeCcTBa reHeTnueckoro Marepuana (xpomocom u  JIHK) B  kierkax
MHOTOKJICTOYHBIX OPTAaHU3MOB B Pa3HbIX (pa3zax KICTOYHOTO ITUKJIA;

* BBISIBJIATh CYILIECTBEHHBIE MPU3HAKU CTPOEHHUSI KJIETOK OPTraHU3MOB pPa3HBIX
[IapCTB KUBOUMPUPO/IbI, YCTAHABIMBATH B3aUMOCBSI3b CTPOCHUS U PYHKIIUM YacTe
Y OPTraHOUJI0OB KIIETKU;
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+ 00OCHOBBIBAaTh B3aWMOCBS3b IIIACTHYSCKOrO M SHEPreTUYICCKOro O6M€HOB;
CpaBHUBATH IMPOLECCChI IMIaCTHYCCKOTO )41 OHCPreTUHYCCKOIO O6MCHOB,
MPOUCXOIAIINX B KICTKAX KUBBIXOPTaHU3MOB

* OIIPCACIIATh KOJMYCCTBO XPOMOCOM B KIICTKAX paCTeHI/Iﬁ OCHOBHBIX OTACJIOB Ha
PAa3HBIX 3TAIIAXKU3HCHHOI'O IIHUKJIA,

* p€IaTb ICHCTUYICCKUC 3aaa4r Ha I[I/IFI/I6pI/II[H06 CKpCUIMBAHUC, CHCIIJICHHOC (B
TOM YHCJIC COCIIIICHHOC C HOHOM) HaCJICJOBAHUC, aHAJIIM3UPYIOIICC CKPCIINBAHUC,
NpUMCHASA  3aKOHBI  HACJICACTBCHHOCTH W 3dKOHOMCPHOCTHU CHOCIITICHHOT'O
HaCJICaAOBaHM:I,

* paCKpbIBAaTb IIPUYHUHBI  HACJIICACTBCHHBIX 3&60J’I€B3HHI>1, APryMmCcHTHPOBATDH
HCO6XO,ZIHMOCTI) MCPIIPCAYIIPCIKACHUA TAKUX 3360H€BaHHﬁ;

* CpaBHMBATb Pa3HbIC CITOCOOBI PAa3MHOKCHUS OPTaHU3MOB,

* XapaKTCPHU30BaATb OCHOBHLIC 3TAIllbl OHTOI'CHC3a OPIraHu3MOB,

* BBISIBJIATH TPUYUHBI U CYIIECTBEHHbIC TNPU3HAKA MOAU(PUKAIMOHHON U
MYTAIIMOHHOW U3MEHYMBOCTH; 0OOCHOBBIBAThH POJIb U3MEHUYUBOCTH B €CTECTBEHHOM
U UCKYCCTBEHHOM OTOOpE; 0OOOCHOBBIBATH 3HAUCHUE PA3HBIX METOJOB CEJICKIINHU B
CO3JIJaHUH COPTOB PACTEHUM, MOPOIKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

« 00OCHOBBIBATh MPUYUHBI HU3MEHSIEMOCTH MU MHOTO00pas3usi BHUAOB, MPUMEHSS
CUHTETHYECKYIO TEOPHIO IBOJIOLINH;

* XapaKTepU30BaTh  MOMYJSAIUI0  KaK  E€IUHUIY  DSBOJIIOIMU, BHUJ  Kak
CUCTEMATHUYECKYIOKATETOPUIO U KaK PE3yJIbTaT IBOJIOLINH;

* YCTaHABIIMBATh CBSA3b CTPYKTYPbI U CBOMCTB 3KOCUCTEMBI;

* COCTaBIIATH CXEMBI TIEPEHOCA BEIICCTB M YHEPTUU B IKOCHCTEME (CETH IMHUTAHMS),

MIPOTHO3UPOBATh MX U3MEHEHUS B 3aBUCHMOCTH OT H3MEHEHUS (DAKTOPOB CPEIbI;

« QpTYMEHTHPOBATh COOCTBEHHYIO IMO3HUIIUIO IO OTHOIIEHHUIO K SKOJIOTHYCCKHM

npobJieMaM MITOBEICHUIO B TIPUPOTHOM Cpejie;

+ 000CHOBBIBaTh HEOOXOIUMOCTh YCTOMUHUBOTO PA3BUTHS KaK yCIIOBHS COXPAaHCHUS
ouocdepsr;

* OIICHUBATh MPAKTUYECKOE U ITUUECKOE 3HAUYCHHE COBPEMEHHBIX HMCCIICIOBAHUI B

OWONOTHN, MEUITMHE, DKOJOTHUH, OMOTEXHOJIOTHH; OOOCHOBBIBATH COOCTBEHHYIO

OIICHKY;

*BBISIBJIAT B TEKCTE  OHOJIOTMYECKOTO  COJEp)KaHWsI  MpolOiieMy |

apryMEHTHUPOBAHHO €€00BSICHSATD;

* PEJICTABIATh OMOJOTHYECKYI0 MH(GOPMAIMIO B BHUJIE TEKCTa, TAOJMIIBI, CXEMBI,

rpaduka, TMarpaMMbl U JieJaTh BBIBOJIBI HA OCHOBAHHMH TIPEJICTABICHHBIX JTaHHBIX;

npeo0pa3oBbIBATh rpaduK, TAOIUIy, AHATPAMMY, CXEMY B TEKCT OMOJIOTHMYECKOTO

COJIepI)KaHMS.

BblnyCKHuK noayiunt 603MONCHOCMb HAYYUMbCA.!
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* OPTaHHU30BbIBATH )41 IMpOBOAUTDH HWHAUBUAYAJIIBHYIO HCCIICA0BATCIbCKYIO
ACATCIBHOCTH I10

ouosioruu (Miau pa3padaTbiBaTh UHAWBUAYAJIbHBINA MPOEKT): BBIABUTATh TUIIOTE3HI,

IJIaHUpoBaTh  paboTy, oTOMparh W  IpeoOpa3oBBIBATH  HEOOXOIUMYIO

uH(pOpMaIUIO, NPOBOAUTH OSKCHEPUMEHTHI, HHTEPIPETUPOBATH PE3YJIbTATHI,

JienaTh BBIBOJBI Ha OCHOBE IMOJYYEHHBIX PE3YyJIbTaTOB, MPEICTABISATH MPOIYKT

CBOMX HCCIICIOBaHUI;

* MPOTHO3UPOBATH MOCIEACTBUS COOCTBEHHBIX MCCIICOBAHUIN C YIETOM ITHUCCKUX

HOPM MIKOJIOTHIECKUX TPEOOBAHUN;

* BBIJICTISITh  CYIIECTBEHHBIE OCOOCHHOCTH JKU3HEHHBIX ITMKJIOB MPEACTaBUTEICH

Pa3HbBIX OTJEJIOB PACTEHUN M THUIIOB >KMBOTHBIX; M300pa)kaTh LMKIBI PA3BUTUS B

BUJIE CXEM;

« AHAIM3UPOBATh U UCIOJIb30BaTh B PEUICHUU YYEOHBIX M HCCIEIOBATEIBCKUX

3a/1ady UHPOPMAIIMI0O O COBPEMEHHBIX HCCJICJIOBAHMUSIX B OHOJOTUU, MEAUIIMHE U

9KOJIOTHH;

* QpTYMEHTHPOBATh  HEOOXOJWMOCTh  CHHTE3a  €CTCCTBEHHOHAYYHOTO U

COIIMOTYMAaHUTAPHOTO3HAHUSI B 310Xy WH(OPMAITMOHHON ITUBHUITU3AIIHH;

* MOJICTTUPOBATh HW3MECHEHUE OSKOCHCTEM TIOJ BIUSHUAEM PA3JIHYHBIX TPYII

(baKTOpPOBOKPYKAIOIICH CpeIbl;

* BBISIBJISIT B TPOIECCE  HMCCIEIOBATEIbCKON  JICSITENIBHOCTH  TIOCIEICTBUS
aHTPOIIOTEHHOT'O BO3JCHCTBUS HAa DKOCHCTEMBI CBOETO PETHOHA, TMpejjararb
CIIOCOOBI CHIKEHHUS aHTPOTIOTEHHOTOBO3ACHCTBHUS HA DKOCUCTEMBI,

* HICTIONIb30BaTh MPUOOPETEHHBIC KOMIIETCHIIMM B TIPAKTUYCCKON NEATCITLHOCTH U
MOBCEAHEBHON  JKWM3HHM, JJII  TPHOOPETCHHWS  ONbITa  JICSITCIBHOCTH,
MpeANIeCTBYIONIEeH MpodecCuoHaIbLHOM, B OCHOBE KOTOPOM JISKUT OUOIOTHS KaK
y4eOHBIN TpeIMeT.
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