MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN
MuHncTepcTBO 00pa30BaHusi U HAYKH Y AMYPTCKoil PecnyOiuku

YupasJienne o0pa3zoBanusi AAMUHMCTpanuu ropoaa Mixkescka

MBOY HUEIJI "lkoua - 30"

Paccmotpeno na 3aceganuu [LHIMO
€CTECTBECHHBIX HAayK
MBOY UETJI «lllxoma-30»
«28» amrycra 2023 rona
IIpunsiTo Ha 3acenanuu negarornyeckoro copera Ne 11
«28» aBrycra 2023 rona
YTBepKaeHO
[Tpuka3z Ne 311 ot «28» aBrycra 2023 rona
Mognncaso UNGpOBGH NOANKCER: Pyoonsckan Mapusa

Pynonbckaa &=

DN: c=RU, st=Yamyprckan PecmyGinues, title=lnpaktop,
o=MYHHLMMANEHOE BROOHETHOE

OBWEOEPAIDBATENLHOE YUPEXIEHME “WKEBCKHIA
M a p M H a ECTECTEEHHO-TYMAHWTAPHEIR NALIER “LUKONA 307
12643.100.3=12083036303537363634333733,
126433.131.1.1=120C3138333436373031383 13138,
email=izgl-20@udmuru, givenName=Mapnta Heanoesa,
M B a H O B H a sn=Pynonsckan, cn=Pyponsckas Mapusa HeakoeHa
[la7a: 20230830 1138:50 +04100
PABOYAS ITPOT'PAMMA
(ID 549187)

yueOHoro npeamera «buosiorus. Yriy0jeHHbIH YPOBEHb)

s ooygarommxes 10 —11 kimaccos

UxkeBck 2023



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMY npeamMety "buonorus” (nanee - 6MoI0THs) HA YPOBHE CPETHETO
obmiero oopazoBanus pa3padorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit @enepamumn»y, ®I'OC COO, Konnenmwu mnpenogaBaHus
yuebHoro npeamera «bruoyorus» U OCHOBHBIX MOJIOKEHUN (enepanbHOi paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebusiii npeamer «buonorus» yrmyOnénnoro ypoBHs wu3ydenust (10—11 xmaccer)
SBIISICTCS OJHUM M3 KOMIIOHEHTOB IPEIMETHON 001acTi «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cornacuo monoxenusim O®I'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM mauddepeHnmnanu 00y4eHus Ha YPOBHE CPETHET0
oOuiero oOpa3oBaHMsl M MPU3BaHbBI 00ECHEUUTh MPEEMCTBEHHOCTh MEX]Yy OCHOBHBIM OOIIMM,
CpeOHMM OOLIMM, CpelHUM MpPOoPECCHOHATBHBIM U BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX PEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PEIICHUE
0o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3ajlay, CBA3aHHBIX ¢ MpodopueHTanueit
0o0y4Jaromuxcsi U CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM O0O0JIacTH Hay4yHOro 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHHe O LIETU U 3aJadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriiyoaéHHOM ypOBHE, ONpeemseT 00s3aTenbHoe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUe, €ro CTPYKTYpHUpOBaHUE MO pasjeliaM U TeMaw,
pacripenieneHue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPeIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKM Yy4eOHOro IMpolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHHM peann30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMS,
Omaromapst 4eMy IPOCMATPUBACTCS  HAMPABICHHOCTh Ha  TOCIEAYIOIIee  pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHUECKOTO MBIIUIEHUS, MPEJACTaBICHUNA O 3A0pOBOM 00Opas3e KM3HM, Ha
BOCIIUTaHHE OEpeXHOr0 OTHOIICHUS K OKPYXKarolled MpHupoaHOi cpene. B mporpamme mo
OHMOJIOTHM TaKXe TOKa3aHbl BO3MOXKHOCTH Y4eOHOTro mpeamera «bHONOTHS» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pe3ynbrataM oOyueHHs U B (OPMUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
JESATENIbHOCTH OOYyYalolMXCsl MO0 OCBOEHHUIO COJIEp’KaHUsl OMOJIOrMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
O6uonornyeckoe oOpa3oBaHuE B IIKOJE M OPUEHTUPOBAH Ha pacIIUpeHue U yriyOleHue 3HaHuH
00ydJarommxcsi O J>KUBOM TPHUPOAE, OCHOBAX MOJIEKYISIPHOM U KJIETOYHOW OHOJIOTHH,
AMOPHONIOTHN M OWOJIOTHH Pa3BUTHSI, TEHETUKH, CEIEKIMH, OMOTEXHOJOTHH, DBOJIOIIMOHHOTO
YUEHHSI U DKOJIOTHH.

N3zyuenne yuebnoro npeamera «bruonorus» Ha yriayOJeHHOM YpOBHE OpUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMUXCS K TMOCIEAYIOMEMY MOIYyYEeHHUI0 OHOJOTHUYECKOro OOpa3oBaHUs B
By3aX W OpPTraHU3aIUsAX CPEIHETO MpOo(ecCHOHANBHOTO 00pazoBaHus. OCHOBY €ro COAep:KaHUs
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKMX 3HAHMHM, MOJIYYEHHBIX MpPU HM3YYEHUH OOYy4aromUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3fesioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTY4arOT pa3BuUTHE. Tak, pacIIMpeHbl U yriayOIeHbl
Omoyornyeckne 3HaHWSA O PACTEHUSX, KUBOTHBIX, Tprbax, OakTepusx, OpraHU3Me YeIOoBeKa,
OOIIMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBl OMOJOrMYECKHE CBEIACHUS



MPUKIATHOTO M TMOMCKOBOTO XapaKkTepa, KOTOPhlE MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErpasi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, IOTYICHHBIMU O0YYaIOIIUMUCS TIPH U3y4eHUU (DU3UKHU, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHuto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3allMH,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoNIOTHH, AaKTyaJU3UPYIOTCS 3HAaHUS OOYyYalomMxcs MO OOTaHWKE, 300JI0TUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o omocdepe.

VYuebublii npeamer «buonorus» TpU3BaH O00ECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WJEH, NPUHLMIIOB U MPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTMIKEHMSIX, COBPEMEHHBIX HCCIIEJJOBAHMUSX B OWOJIOTMH, NPUKIATHBIX aCHEeKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OMOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAaHOBIIGHUS U Pa3BUTHS TOM WU WHOU
o0acTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apYOC)KHBIX YYEHBIX B PEUICHHWE BAKHEUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypoBHE — OBJa/ICHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKUIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HoOro paHra M NpUoOpETEHHE YMEHHUI UCIIONb30BaTh ATH 3HAHH B (JOPMUPOBAHUHM MHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBe/IeHHs U1 MPOAOIKEHUS OMOIOTHYECKOro 00pa3oBaHMsL.

JlocTtrxenne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOon€HHOM YpOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX W MpaBHIIaX,
COCTABJISIFOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, TMOMYJISIHS, BHI,
OouoreonieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSIX U COBPEMEHHBIX HCCIECIOBAHHSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBI:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISpHOU U KIETOYHOM OuoJioruw,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHH U CUHTETHYECKOMN
OMONIOTHH,  TMAaJEOHTOJOIMH, OHKOJOTMM); METOAAMH  CaMOCTOSITENIbHOTO  NPOBEICHHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B Jaboparopuu M B IpHpone (HaOloJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; TIOIb30BATHCS OMOIOTHYECKON TepMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COILHAIBHO-
HSKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH 4YelIOBEYEeCTBA; OIIEHMBATh IOCIEIACTBHS



CBOEH JCATENIBHOCTH 110 OTHOUIEHHWIO K OKpPYXalolleld MPUPOIHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M COOMIOJATH MeEpBI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEACHUS B MPUPOAE U oOecreueHus
0e30MacHOCTH COOCTBEHHOM >KHU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CUTYyal[USX MPUPOAHOTO U
TEXHOICHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEN OMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pelmeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIHTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMsS K JKUBOHM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOILIEH KyJIbTyphl MOBEIEHHUS B NPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIB30BAHUN
(cobmroeHne TMpaBUJl TOBEICHUS B TPUPOJIE, OXPaHbl BHUIOB, DKOCUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npopMIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAHBIX CUTYAIUSAX MPUPOJIHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
00pa3oBaTeNbHONW  TPAaCKTOPHH, CIIOCOOCTBYIOUICH MOCIEAYIOMEMY HPOPecCHOHATHHOMY
CaMOONPEICIICHUIO, B COOTBETCTBUU C HHJWBHUIYaTbHBIMH HHTEpECAMH U MOTPEOHOCTAMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJOTMM Ha YriayOJIEHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 gaca (3 yaca B
Hezeno), B 11 kimacce — 102 gaca (3 vaca B Hefento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(HUKN €ro COACpKaHUs M HANpPaBICHHOCTH Ha TPOJIOJIKEHUE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOy4YeHHH OHOJIOTMM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE J1aOOpaTOPHBIX U TMpakTHueckux pabdor. Takke ywacTtue oOydaromuxcs B
BBIIOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNieNIeTCsl YYHUTEJEeM Ha OCHOBE HMEIOIIMXCS MaTepUalbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MIPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KJIIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHpameHTaldbHbIC, NPUKIATHBIE U
MMOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHUH.

3naueHue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. Ilpodeccun, cBszannpie ¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
MPUPOIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepuaackui, U. II. IlaBnoB, . U. Meunukos, H. M. Basunos, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuner u cxembl: «CBsI3b OHMOJIOTHUH C JPYTUMH Haykamu», «CrucreMa OMOJIOTHYECKIX
HaYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XAMHYECKOTO COCTaBa, JAMCKPETHOCTb M LEJIOCTHOCTb, CIIOXKHOCTh W YHOPSAJIOYEHHOCTh
CTPYKTYpPBI,  OTKPBITOCTh, = CaMOOpTraHU3alus, CAaMOBOCIIPOM3BEIACHUE, PA3APAKUMOCTb,
U3MEHYHUBOCTb, POCT U Pa3BUTHE.

VpoBHM OpraHu3alud KUBbIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIA, TKaHEBbIM,
OpraHU3MEHHBIMN, MOMYJISIIUOHHO-BUI0BO, DKOCHUCTEMHBIH (6MOTEOIIEHOTUYECKHI),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TMPU3HAKU KUBOTO.
Kuznp kak opma cymiecTBoBaHUS Matepuu. Hayku, uzydaromiye >KUBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIX cucteM. MeTtoabl Ouonormdeckod Hayku. HaOmrogeHue, u3mepeHue,
OKCIEPUMEHT, CHCTEMarTHh3alus, MeTaaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHMOU
nepemeHHoil. IlmanupoBanue skcnepumenrta. [loctaHoBka M mnpoBepka rumore3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ JO0CTOBepHOCTh. Pazdpoc B Ouonornueckux naHHbIX. O1eHKa
JIOCTOBEPHOCTH TOJYYEHHBIX PE3yNbTaToB. [IpUUMHBI UCKAKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[ToHsTHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuielr u  cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBIY,
«CBONCTBa )KMBON MaTepun», «Y pOBHH OPraHU3ALMM KUBOHU MPUPOIb», «CTpOEeHNE )KUBOTHOM
KIeTKW», «TKaHu  IKUBOTHBIX», «CHUCTEMBI OPraHOB  YEJIOBEUECKOIO0  OpPraHu3Man,
«buoreonieno3y», «buocdepar, «MeToabl U3YUIECHUS KUBOU MPUPOIBD».

O6opynoBanue: m1aboparopHoe 000pyIOBaHUE JIJIs MPOBEACHUS HAOIIOICHUN, U3MEPEHUI,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crmonap30BaHWE Pa3TUYHBIX METOJOB MPU H3YUYCHHH KHUBBIX
CHCTEM.

Tema 3. buojiorusi KjieTkun



Knerka — cTpykTypHO-(QyHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHUSA OTKPBITHSA KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes3, METOJ MEUYEHbIX AaTOMOB, AuQQepeHnuanbHoe  LEeHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTnyeckas padora «l3yueHnme MeTONOB KJIETOYHOW Ouonoruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPO3JIEMEHThI. Bona u e€ poib
KAK pacTBOPUTENSl, pPEareHTa, y4acTue B CTPYKTYPUPOBAHMM KIIETKHM, TEIIOPEryJISALNH.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoM Moisiekyinbl. IlepBuuHas cTpykTypa Oenka, MmenTuaHas
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkum 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M monucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XMMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuuU
YIIEBOJOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonornuyeckue pynkunu JJHK. Bunst PHK. @ynkuun PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojyiorusi: OMOXMMHYECKHE W OHopu3NYECKHE HCCIEAOBaHUSA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OHOMOJNIEKYNl. Mooenuposanue cmpykmypovl u  QyHKyui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaLun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM IIPHUPOIE»,
«PacnpeneneHrne XUuMUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOIEN.



Tabmuuper u cxembl: «llepuoguyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHHe.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYECKass M mpokapuoruyeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKAPpUOTHUECKOM KieTkh. KieTouHas crTeHka OakTepwii W apxei.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb MPOKAPUOT B OUOIIEHO32aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcnopT). [lomxynmponunaemocts memOpansl. PaGota
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Mutomnazma. L{uto3ons. Llutockener. JBmwkeHue uutoriasMel. OpraHOUIBI KIIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), anmapat ['ombmxu,
JM30COMBI, UX CTpOeHHE W (QYHKIUH. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue rpaHylspHOro peTukyinyma. Mexanusm wnanpasnenuss oderxkos 6 IIIC. Cunte3
pactBopuMbIX  OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHynispHBIi)
SHJIOIIa3MaTHYeCKUi peTukyayMm. CekperopHast (GyHKums ammapara [onbmku. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturtenbHbIx kieTok. Kierounsriii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W miaacTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTHJIbI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOMIACThl  BBICHIUX
pacTeHUN.

Hemem0Opannbie opranousl kietku CtpoeHne M QyHKIUUM HEMEMOpPAaHHBIX OpPraHOMIOB
KieTku. PubGocomsl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEUHbIX KIeMmoK.
MukpoTtpy6ouku. Knerounslii mentp. CTpoeHHe © JBHXKEHHE JKI'YTHUKOB M pPECHHYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKK, UX CTPOCHUE M (DYHKIIUH.
Snepubliii GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpoMmMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAs  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl U cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KUBOTHOMN
KIIeTKN», «CTpOeHUE PaCTUTENbHON KIIETKN», «CTpOeHHEe MUTOXOHIpUW», «Sapoy», «CTtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopHasi paGora «l3ydyeHne CTpoeHUs KIETOK Pa3IMUHbIX OPIaHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3Moin3a U JCIIIa3MOJIA3a B PACTUTEIBHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX)».

Tema 6. O0MeH BelecTB M NPeBpallleHUe IHEPTHU B KJIETKe

AccUMMIAIMS M JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosin3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue ATdD B 0oOMEHHBIX Ipoleccax.
depMeHTAaTUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabosiusma. DepMeHTH, UX CTpPOCHHE,
cBoiicTBa W MexaHu3M jedctBus. Kodepmentbl. Otrianuus (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3IIMIHBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeIleCcTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmepuii. Ceemocobuparowue nuemenmvl U NUSMEHMbl
peakyuonno2o yeumpa. Pomp xmopomactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (HOTOCHHTE3A.
Bausinue paznuuHbIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETUKOB:  HUTPU(PHULUUPYIOIINE
OakTepuH, )Keae300aKTepun, cepodaKTepun, BOJOPOAHBIE OaKTepuH. 3HAaUCHHE XEMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYeCKOro obOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronoruueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHuE. Pojlb MUTOXOHApPUH B Mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiimpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomonnou ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB NEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (EepMEHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladbopaTtopnasi pab6ora «lV3ydeHue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX.

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMIUIEMEHTAPHOCTbD,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perynsanus akTHBHOCTH T€HOB y mpokapuoT. [mmote3a omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBanusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmuet u cxembl:  «buocuHTe3 Oenka», «[eHeTmueckuii koa», «Bupycem,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Mutepdaza u muro3. OcoOeHHOCTH
MpOoIIeCCOoB, mpoTekaronux B uHTepdase. [logroroBka kinetku K neneHuto. [IpecunTeTnueckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUIT) MEPUOJIbI
UHTEP(PA3HI.

Matpuunsiii  cuntes  JIHK -  pemmukanmsa. [lpunnunsr  permmmkanmm — JTHK:
KOMIUJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALUIETBbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA M TarIouJHBIA HAOOPHI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTaguu MHUTO3a UM MPOUCXOJAIIME B HUX Mpolecchl. Turbl
muto3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HaueHre MUTO3a.

Perynsammst MUTOTHYECKOTO MHKIA KiIeTkH. [Iporpammupyemasi KieTo4Hasi THOENb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MHUKpoIpenaparbl: «MHTO3 B KJIETKax KOpellKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHbBIE, KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTei MHOIOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHE! B OpraHax pacTeHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUSI
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpPaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JIBi>xkeHue oOpraHu3MoB. JIBI)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkenetHsie
MBIIIIIBI ¥ UX padoTa.

[Tutanue opranusmos. Ilornomienre Bojabl, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMU. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBaputenbHble
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanue opraau3MoB. [[pixanne pactenuid. Jprxanne >kuBOTHBIX. Juddy3us Ta3oB yepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe u JErodHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TMO3BOHOYHBIX J>KMBOTHBIX. JlpIXxaTenpbHas CHUCTEMa uYeJoBeKa. MexaHu3M
BEHTWIALNH JIETKUX Y TITUIl U MJIICKONMUTAIOMUX. Perymsiust apixanus. [{prxaTenpbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OpPraHu3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Boinenenne y opranusmoB. Beigenenue y pacreHuil. BwlaeneHue 'y  KMBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNneHusA. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. O6pazoBaHre MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U MX IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmMmyHHas cucrema uyesnoBeka. KIeTOUHBIHW M TyMOpajdbHBIH HMMMYHHUTET.
Bpoxxnéuapli W TpPHOOPETEHHBIM  creU(PUYECKUH UMMYHHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummynurera (I1. Opnux, ®. M. Bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHuil. PocToBble BemecTBa M MX
3HAYCHHE.

HepBHast cucrema u peduieKTopHasl peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTeMa.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OIHOKIETOYHBIE BOAOPOCIHY», «MHOTOKJIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cucrembr», «Ctpoenue ctebdns», «CTpoeHHue JHMCTOBOM IIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass cUCTEMay,
«BeiienurensHas cucremMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MBIIb», «MMyHUTETY,
«KumeynomnonoctHbie», «CxeMa UTaHus pacTeHHi», «KpoBEeHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema nTuny, «HepBHas cucTeMa MIICKOMHUTAIONIUX)Y,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPhI KOMHATHBIX PACTeHUM, TepOapuy PaCTeHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTpErapaThl
KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO ¥ BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHuss Kpaxmana © OelkoB Tmoj JeiicTBueM (epMeHTOB, 00OpymoBaHuE s



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGopaTropHas padora «/3yueHrue TKaHel >KUBOTHBIX.

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIIALUS, (hparMeHTalus, KIOHHPOBAaHHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpieBoe pasurhe. l'ameroreHe3 'y JkMBOTHbIX. [lonoBble — kemne3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CnepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJICTOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHOJIOTHsS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupogannoe opodrenue. bracmyna, munvl
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsHUE YacTen
pa3BUBAIONIETOCS  3apojibliia (3MOpUOHANBHAS MHAYKIHMS). 3akjajka IUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYeCKUX B3aMMOJEWCTBUM reHoB. BimsHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButme xuBoTHBIX. [locTamOpmonanmpHBI mepuon. IIpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO DPa3BUTHSl y KUBOTHBIX M yesoBeka. [lepuosibl OHTOreHesa dyelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxeHune u paszputue pacteHuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
OmnogoTBOpEHHE M pa3BUTUE PACTUTENbHBIX OPraHu3MoB. J[BOWHHOE OIIOOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryISIIIUU OHTOIE€HE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCTpanun

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

Tabmuupl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI OECTONOro pa3zMHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH M CHEPMaTO30HUAa»,
«OCcHOBHBIE CTaauMu OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHE Maiickoro
Kyka», «Pa3Butue capanum», «Pa3Butue narymkm», «/{BoiiHOe OIIOAOTBOPEHHE y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYJOJBbHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM WHUKI MXa», <«OKWU3HEHHBI MUK MNanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OO6opynoBaHHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIEKIECTOK U CIIEPMAaTO30U/I0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBeHHBIX YU€HBIX B pa3BuUTHM reHetuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IeHbl, AJbTEPHATUBHBIC IPU3HAKU, JOMHHAHTHBI M pELECCUBHBIM IPU3HAK, T'OMO3MUIOTa,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konbuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
rubpuaoB mnepBoro nokoneHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus Ipu3HakoB. LluTonoruueckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uToI0rnueckrie 0OCHOBBI AUTMOPUTHOTO CKPEIIUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNE CLETUICHNUS MEX1y F'eHaMu. XpOMOCOMHAs TEOpHsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECWCTBHE TIE€HA.
MHosxecTBEeHHBIH auienu3M. BsaumopelicTBue HeayuIenbHBIX T'€HOB. KOMIUIEMEHTapHOCTB.
Onucra3s. [Tonnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHueckre acreKTbl KOHTPOJIS U M3MEHEHUs HacJleICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupyoliee ckpeuBanue», «Hemnonnoe gomuaupoBanue», «CLemieHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAIlMU 3aKOHOB €IMHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAaHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue reHotuna u cpeabl npu (opmupoBaHuH (eHoTHna. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWYECTBEHHBIE  TpPHU3HAKU. BUIbl  HU3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMOuHaTtuBHasi ©13MEHUYMBOCTh. Meio3 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYMBOCTH B CO3JAHUH I'€HETHIECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanoHHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIAepHBIE M IUTOILIA3MATHYECKUE MYTAIUU.
Comarnueckne W TOJOBble MyTanuu. [[pUYmMHBI BOSHUKHOBEHHS MyTaluil. MyTareHel U UX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (PaKkmopoe 6 HACIe008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl 1 cxembl: «Bunbl usmeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OmiogorBopenue»,  «[ eHeTndyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciaemoBaHuE 3aKOHOMEPHOCTEH  MOAU(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapUallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoaHasi NMporpaMMa HCCIEIOBAHHUS TE€HOMa 4YeJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YeTIOBEKAa: TeHEalIOTMUeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHA,
MOMYJISIIUOHHO-CTATUCTUYECKUI, MOJIEKYISIpHO-TeHETUYeCKud. COBPEMEHHOE OMpeIeIICHUE



TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4YHciIe ¢ noMoibro [TI[P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYXKawllel cpeapl. l'eHeTnueckas MNpeapacrnoaokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«"enetnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTnyeckas padbora «CocTaBjICHHE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cesiekuusi OpraHu3MoB

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue npousBoAUTENel 1Mo moToMcTBY. OTOOp 1o
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITA TOTOMCTBA M OTOOP 110 TEHOTHUITY C ITOMOIIBIO aHAIH3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENeKUHUOHHOW paboThl. PamuanuoHHbIl u
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T'€HOMHOTO pENAKTUPOBaHMSI M MeToAoB pekoMOuHaHTHbIX JHK s
MOJTYYEHHS UCXOAHOTO MaTepralia sl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mpuyuHbl. Mcnonp3oBaHue rerepo3rca B - cenekiuu. OtmanéHHas ruOpuaM3aIus.
[Ipeononenne Oecruioqusi MEXBHAOBBIX THOpUIOB. JIOCTHIKEHUS CEJIEKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JAMKUX
poauyeii i CO3AaHUsI HOBBIX COPTOB U THOPHUIOB CEIBCKOXO03SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpuUMeHeHUuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosblX uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOKACHUS 1 MHOTO0Opa3usi KyJbTYPHBIX PACTCHHID,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACJIEICTBEHHOW HM3MEHUYHMBOCTH», «METOIbI CENEeKINn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ AOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIbI M JAOCTHXKEHHUS CENEKIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEANE. Mukpoouonornyeckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIbIO ITOJIy4E€HHsI OPraHU3MOB U UX KOMIIOHEHTOB, COIEPIKAIINX
HE BCTpEYaroIuecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounass mHkeHepus. MeToapl KynbTypbl KIETOK M TKAaHEHM PacCTCHUM MU >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
raliOuIoB B CENEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyJIbMmueUpOGaHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U MEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTMYECKHME M OSTHYECKHE NpoOJieMbl TI'€HHOU
VUHXCHEPUU.

Menunuackue 6uorexnosioruu. [loctrenoMmuas mudposas menununa. IL[P-nuarnocTuxa.
MeTaboOMHBIN aHATTN3, TEHOIEHTPUIECKUI aHaIM3 MPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapreTHas Tepamnus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHEe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmupr u  cxembl: «lcrnonb3oBaHME  MHKPOOPTaHM3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHOIOrns — BayKHeIas Mpou3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010THI
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3Ma. JKu3Hb
W Hay4Has JearenpbHocTs Y. JlapBuHa.



JBwkymme cuibl dBomonnu  BUaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu 3Bomtonuu (CTD). HeltpanbHas Teopus SBOJIOIHIH.
CoBpeMeHHas IBOJIIOIMOHHAS OUoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. [lImaneraysen, k. Xonneiin, J. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®PopMbl 60pbrObI 3a cymecTBoBaHue», «lloponel romybeit», «MHorooOpasue
KyJIbTYpHBIX (hopM KamycTh», «[loposbl JOMAIIHKUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUHU IBOTIOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomynsiuust Kak 3JaeMeHTapHas eAuHULa 3BoiolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOnyIsuy Kak
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBICHHE. 3aKOH TeHeTnueckoro paBHoBecus Jlx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBIDKYIIHME CHIIBI) JBOJIONMHA. MyTallMOHHBIA TpoIecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpelid TeHOoB — cirydaiiHble HEHANpPABICHHBIE W3MEHEHHS
yacToT ayuienedl B momynauusx. ekt ocHoBarens. IDggexm OYmMulLIoOUHO020 20pPabIUIKA.
CHudicenue 2eHemuyecko20 pasHoodpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V3omamus TOMYIISIAN:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHbIif 0TOOp — Hampapistomuil ¢aktop s3Bosonnu. POpMBl €CTECTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcrocoO0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKpPO3BOJIOLMU. Bo3HHKHOBEHHE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3ssl u unuoagantanuu. Ilpumepsr npucnocobaeHnit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHUKPO3BOJIOLUU.
M3onsauuss — ximroueBoil (akrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monmummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBaHHS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Posnp  »BoOmIOIMOHHOM OuoMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL UK

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl u cxembl: «MyTallMOHHAS U3MEHUYUBOCTBY, «[lomysaIOHHas CTPYKTypa BUAa»,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKOJOTHYECKasT W3OS TOMYJISIUiA ceBaHCKoW Qopenn», «[eorpaduyueckas H30IAIUAS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULBI Jaypckoi», «llomynsannoHHbIe BOJIHBI YHCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYyILLIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJIaHU3M», «OKusble HCKOIIaEMBbIE»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexnaromas oOKpacka >KUBOTHBIXY,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BugooOpa3oBanus», «l'eorpadpuyeckoe  BHIOOOpazoBaHME TPEX  BUAOB  JIAHABILIEH»,
«DKOJIOTMYECKOe BMJI000pa3oBaHME BHUJOB cHUHUIL, «[lonumnonasl pacteHuit», «KamycTHO-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
IpPUMEpaMHU pa3IMYHbIX MPHUCIIOCOOJIEHUH, Uyuesa NTUL] U 3Bepeil pasHbIX BHJIOB, repOoapuu
pacTeHui OJIN3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopnasi paGora «BpIsiBiIeHHE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUIA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue wmetonsl usydeHus s3Bomouud. CpaBHeHue @uopbl U (payHbI
MaTEPUKOB U OCTPOBOB. bruoreorpadudeckue odactu 3eMin. BHIbI-OHIEMUKH U PEITUKTHI.

OMOPHONIOTHYECKUE W CPABHHUTEIBHO-MOP(]OIOTHYECKHE METObI M3YyYCHHS ABOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISPHO-
FEHETUYECKUEe, OHWOXMMHUYECKME M  MaTeMaTU4YeCKHME METOJAbl M3YyYEHUS  DBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOume 3aKOHOMEpHOCTH  (TpaBWJjia)  3BONIOUUHU. [lpunyun  cmenvl  QyHKYui.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuupl u cxembl: «PUIOreHETUYECKUH P JIOMAAN», «APXEONTEPUKC, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TAanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emumny, «Jpeid koHTUHEHTOB», «PenmukThl», «HavanbHble cTaauu SMOPHOHATBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OpraHbl»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeJIOBEKa W ILIMMIaH3e», «l JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

O6opynoBaHue: KOJUIEKIMHU, TepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIMU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emiie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbBIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuanu, JI. ITactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBoroNMK. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XUMHUECKasi ABOJIONMS. AOHOT€HHBIH CHUHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeEMOpaH ¥ BO3HUKHOBEHHUE IPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3BotoUMH. [losiBIIeHHE U 3BONIOLMS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbix Ha 3emiie coobmectB. Crtpomartonutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOTEHEe3). DBOIIOIMOHHOE MPOUCXOXKIECHHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTEHUU.
Beixon pacrenuit Ha cymy. IlosiBneHue CHOpPOBBIX pacTEHUMM M 3aBOCBAHHE HMH CYLIH.
Cemennble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIIOIUS TTO3BOHOYHBIX. [Iporcxoxaenne aMmpuOnii U perTUIHiA.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue u3HM Ha 3emile 10 3paM U MEepUoiaM: apXei, MPoTepo30H, Naneo30i, Me3030i,
KaifHo30M. OOmias XapakTepHCTHMKa KIUMaTra W TeOoJOrMYecKux ImporeccoB. l[losBieHune u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BbIMUpPAHUS — HKOJOTMYECKHUE KPU3HMCHI Mponuioro. IIpuyumHbl U cienctBus
MaccoBbIX BbIMHUpaHHUil. COBpEMEHHBIM 3KOJOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Moptpersr: ®@. Pean, JI. Cnannanuanu, JI. [lactep, . U. Meunukos, A. . Omapun, JIx.
Xonpeiin, I'. Ménnep, C. Munep, I'. IOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHUro
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBosroLIMNY, «['eoxpoHosoruyeckas mkana», «HadampHble 3Tanmbl OpraHUYEeCKOW SBOIOIUH,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenmne Bupyca», «Apomopho3bl  pacTeHHil», «PuHHOPUTBHY), «OTHOKIETOUYHBIE
BOZIOpOCIIN», «MHOIOKJIETOYHBIE BOJOpociHn», «Mxm», «llanmoporHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHil», «Cxema pa3BUTHS KUBOTHOIO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmuey», «Kumeunononoctueie», «llnockue uepBu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «[IpecMbikaroniuecs», «[Ituiey,
«Munekonurarone», «Pa3BuTue JKM3HM B apXxeWckou apey», «Pa3BuTue KH3HU B



MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe XU3HM B KalHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapuM pacTeHUN pa3IMYHBIX OTAEIOB, KOJUICKIIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepey.

JlabopaTtopnass pabora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue oOCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEN CTPOCHUS TTO3BOHOYHBIX KHBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenb! u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIJIEHHE NPEJCTABICHUNA O IMPOUCXOXKIECHUU ueoBeKa. PelnrunosHeie BO33peHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IOJIOKEHHE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpuosiornyeckue, (HU3N0IOro-0MOXUMHYECKHe, MoBeAeHueckne. OTauYMs uenoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTPOMOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEIE.
CooTtHoIIeHre OMOJOTUYECKUX U COIUATBbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaIUM aHTpOMNOreHe3a. PanHue yenoBekooOpasHble 00e3bsHBI (TIPOKOHCYITHI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEeAKH JroAch. YenoBek yMenblid, NEpBbIE M3TOTOBIEHUS opyaui Tpyzna. Yemosek
MPSIMOXOJIAIINI 1 TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THUIA, JIEHHCOBCKUU
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka v najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYALUAX YEIOBEKa.
MyrtannonHsli npouecc U nonmumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'eHOB, MUTpalus 1
«a(dexT ocHOBaTEND» B MOMYJALUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHASA (PKBaTOpHAlIbHAsI), MOHTOJIOMIHAsA (a3MaTCKO-aMepHuKaHcKas). Bpems u
IyTH pPAacCeJIeHWs 4YeloBeKa M0 IulaHere. EnumHCTBO denoBedecknx pac. HaydHnas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TaJlCOAHTPOIOJIOTHUSI  YEJIOBEUYECKUX  MOMYJSALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer uw  cxembl: «MeTOasl  aHTPOMONOTUNY», «[ ONIOBHOW MO3r  YEIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionutek», «HenoBek ymensliiy, «HenoBek NpaMoXoaamuiy», «JIeHuCOBCKUI 4eT0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, IPEIMETOB MaTepHalbHON KyJIbTYphl IIPEIKOB
YeJnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHUMOJIOTHYESCKUMH W OUOICHCKUMHU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepera 4esOBEeKa U 4Yepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTH LIMMITaH3€, MOJEIN TOPCA IIPEIKOB YEIIOBEKA.

Jladboparopuasi paGora «M3ydeHne OCOOCHHOCTEH CTPOCHMs CKelleTa YeJIOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruu B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skonoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTHU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTMU. MOHUTOPUHI OKpY’KaIOLIEH CPeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS 4EJIOBEKAa. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuyecTBa C MNpupofoi. POpMHUPOBAaHUE 3KOJOTMYECKOW KYIbTYpbl H
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoigorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTH MX JeicTBus. Knaccudukanus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOoTHYEecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Konoruyeckux ¢akropos. [Ipasuno munumyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuii paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJIOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kkak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypsl Ha OpraHU3MBI.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxnocTts kak skonoruueckuil gaxrop. [IpucnocobneHus pacTteHuid K MOAIEP:KaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHui mo OTHOUIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.



Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. (DHU3HKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOUYHBIE PUTMBIL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xu3HenHol ¢opme. KuzneHHBIE (OPMBI
pacTeHHii: NepeBbs, KYCTAPHHUKH, KYCTApHHUYKH, MHOTOJICTHHE TPABbl, OJHOJETHHUE TpPAaBBHI.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHA:  KOHKYpPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPaAHTCTBO, HaxyieOHWYecTBO). Herpoduueckne  B3amMonelcTBHs  (TOMHYECKUE,
dbopuueckue, (adpuyeckue). 3HauyeHUE OWOTHYECKUX B3aMMOJCHCTBHMA U CYIIECTBOBAaHUS
OpraHu3MoB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», «TerIOKpOBHBIC )KUBOTHBIEY», «XOJOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KXUBOTHBIX», «Cpenbl OOUTAaHUS OpPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUI», «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemu nuTtanus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: TepObapuy pacTCHH W JKUBOTHBIX, HPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  SKOJIOTWYECKHX  (HAKTOpOB, TepOapull  CBETOJNIOOMBBIX, TEHENIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHENIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHus, repOapuv M KOJUIGKIHUU TEIUIOMIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHuii, dYyudena NTHULl M 3Beped, repOApUHM PACTEHHA, OTHOCSIIMXCS K TrUrpoduram,
KcepopuTam, Me30(puTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYIMIL, KOJUIEKIIUH >KUBOTHBIX,
oOWTaIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 00JaJArOIINX
YepTaMu TMPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIUH KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIePaTyphI».

JlabopaTropnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HbIX MeECT
oOUTaHUY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssimust kak OuoJornyeckasl cucreMa.
Pons HeomHOpomHOCTH cpeapl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(bopMHpPOBAHNUHU MPOCTPAHCTBEHHOM CTPYKTYpHI MOMYJsALHii. OCHOBHBIE TOKAa3aTEIH MOMYJISLUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHas U TOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

Dkonornyeckas CTpykTypa nomyrsnuu. OlleHKa YHCICHHOCTH TOmyssinud. J(nHamuka
MOMYJISIIAK U e€ perynsnus. buotTnueckuil moTeHMan nonyasnuu. MoaeaupoBaHue JTUHAMUKU
nomynsiind. KpuBbIE pocTa YUCICHHOCTH momynsinuu. KpuBble BbDKMBaHHS. Perymsmus



YUCIIEHHOCTU TMOIMYNSALMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKojorudeckue crpareruu Buaos (I- u K-crparerun).

[Tonstue 00 »sKoMOrMUecKoi Hume Buaa. Mecroobutanue. MHOroMmepHas MO
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumanbHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsiiuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjornueckue HWHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monysuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasiuun», «Bo3pacTHple nupamuasl nonyasuun», «CKOpOCTh 3aceieHust
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonoruueckord Humm Jlx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos0rus cood1EecTB. IKOJOrHYeCKHE CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpPraHU3MOB B HIKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, PEAYIEeHThL. TpoduvecKkne ypOBHH.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBoport BelecTB U OTOK SHEPTUU B 3KOCUCTEME.

OcCHOBHBIE [TOKA3aTENIN YKOCUCTEMBI. buomacca n npoayKius. DKOJIOrH4eCKUe MUPaMHUIbl
yucesl, OnomMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOe cOOOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexnay
AHTPOTIOTEHHBIMH U MIPUPOTHBIMU IKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'opojckas ¢uopa u ¢ayHa.
CunaHTpomnu3anus TopoJckoi (¢ayHbl. buomornueckoe #  XO3SHUCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo s¢ghghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM U  BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUYMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeTOo0IOTUS MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMmoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenn mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPruu B arpoieHo3ey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIUH HACEKOMBIX, Yydejia ITHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTCHUHN, aKBAPUYM KaK MOJIENb HIKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypooIKOCUCTEMBI».

Jladoparopnasi padora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHCTOHOTHX B
pa3HbIX HIKOCUCTEMAX ).

IKCKypeusi «IKCKypCcHs B THIMYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha IMOJIe WK B TETUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmemnanerapHas 00o0jg0Yka 3eMJIH, T/Ie CYIIECTBYET WJIHM CYIIECTBOBaJia
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uocheps u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBOBaHUS Onocheprr. OcoderHOCTH OMochepsl Kak TiodanbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Oumocdepe. KpyroBopoTel BemiectB U
OMOreOXMMHUYECKHE IUKIBI (Yriiepoia, a30oTa). PUTMHUHOCTS siBIeHU B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIEca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIECa,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa u (QyHKIHS JKHUBBIX CHCTEM, OIEHKa HMX PECYpPCHOTO TMOTEHIMala u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmunet u cxemsl: «['eocheps 3emnny», «KpyroBopot azota B mpupoje», «KpyroBopot
yriepojia B npupojze», «KpyroBopot kucnopoaa B npupoae», «KpyroBopoTt Boabl B IPUPOJIEN,
«OcHoBHBIE OuOMBI cymmny, «Kiumarundeckue mosica 3emum», «Tywapay, «Taiiray,
«C™memannbii  secy, «lllupokonmucTBennbii yec», «Ctemb», «CaBanHHay, «llycThiHY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu paCTeHUI pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KnumMara.

AHTpOIIOTEHHOE  BO3J€MCTBHE Ha pPACTUTENbHBIK M KUBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U )KMUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). borannyeckue caabl U 300J0THYECKUE
MapKH.



OcHOBHbBIEC IPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YeJIOBEUECTBA U MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarowjue O00CMyn K UHGDOpMAYUU NO COCMOAHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayu IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmuuplr u  cxembl: «3arpsizHeHue armocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenure mouBbl», «llapuuxoBbiii  3ddexkT», «Ocobo oxpaHseMble NPUPOAHbBIC
TeppuUTOpUNY, «MOAEIH YIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKType NTUYHOCTHBIX pE3yabTATOB OCBOEHUS MPOTPAMMBI 110 OMOJOTHU BBIIACICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)IaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIIPEJCIIEHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYaAIOIIUXCSl PYKOBOJACTBOBATHCS B
CBOEH  JEATENbHOCTH  LEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMH  CUCTEME
Ouojoru4yeckoro  oOpa3oBaHMsl, Haauuue NPABOCO3HAHUS ~ IKOJIOTMUECKON  KYIbTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 110 OMOJOTUHM JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCUHCKHUMHU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMHA B
oOuiecTBe MpaBUJaMHM U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPA3BUTHSI, Pa3BUTHsI BHYTPEHHEW MO3MLMU JIMYHOCTH, aTPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aUMHOI'O
YBaXECHUs, OEpEeKHOTr0  OTHOIIGHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaJAULUAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JInuHOCTHBIE PE3yNbTAaThl OCBOEHMS yueOHOro npeamera «buosorus» 0JKHBI OTpaxarb
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3ULUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMil, IO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHICKOrO  0OIlecTBa,
paciivpeHue >KU3HEHHOI'O OIbITa M ONbITA AESTENbHOCTH B IPOILIECCE PEeATM3allid OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATENBHOM AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCHMTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 YJIeHa POCCUHCKOI0 OOIIECTBA;

OCO3HaHHME CBOMX KOHCTUTYLMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
MPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JIEATENBHOCTH MPHU CO3JJaHUHU YYE€OHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENIbHBIX 3a/1a4, BHIIOJHEHNH OMOJIOTMUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHME Y4YUThIBaTh B CBOMX JEMCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKJIEHUSAMHU, KYJbTYPHBIMUA HEHHOCTSIMU U COLMAIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATENbCKUX 3a]ad, YBAXXUTEIBHOTO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM IEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:



c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON WICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PonmMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBoli A3bIK U KyJBTYpY, IPOLJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM MPUPOIBL,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHUX YYEHBIX B CTAaHOBJIEHUE M pPa3BUTHE
OMoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUMH B IO3HAHUU 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzeiHast yoexx IEHHOCTb, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HaHHE JYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlLlMI0 M IPUHUMATh OCO3HAHHBIE PEILEHUS, OPUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOTO OYAYIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O NPUHSTHS LIEHHOCTEH CEeMEWHOM >KM3HU B COOTBETCTBUU C TPaJWLIUSIMU HapOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHUI;

IIOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢u3HYecKoro BocnUTaHMSA, (OPMHUPOBAHHUSL  KYJbTYPbl 3/10POBbA M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
COOJIIO/IEeHNE TUTMEHUYECKUX MPaBWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
perymsipHass ¢Qu3NyecKas AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOLIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€3011aCHOTO
IIOBEJICHNUS B CUTYallUsAX, YTPOJKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alaKorois,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOIMUYECKOM U COIIMalIbHOM HAlpaBIeHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESATEIIBHOCTB;

UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NesTeTbHOCTH, YMEHHUE COBEPILATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIEC )KU3HEHHBIE TIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KU3HU;

7) IKOJI0TNYECKOT0 BOCIIMTAHMSA



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYLIECTBOBAHHS;

NOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYJIBTYphl: HPUOOpPETEHHE OMbITa IIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJieM, CBSA3aHHBIX C paIMOHAIBHBIM MPHPOJIONONB30BaHIEM (CcOoOII0AeHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpEI OKPYKAIOLICH IPUPOJHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HQJIMYME PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS MMM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHON MNpPAaKTUKH, OCHOBAHHOIO Ha [JUAJIOIE€ KYJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMAaHUE crenupuKU OMOJOTMM KaK HayKH, OCO3HaHMA €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaKk O €IUHCTBE NPUPOAbI, YeIOBeKa U oOOIIecTBAa, B IO3HAHUM IPUPOAHBIX
3aKOHOMEPHOCTEW U peIIeHUH MTPOOJIEM COXPAHEHUS IIPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMUYECKUX MPOoOsieM U oOecrieueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PallMOHATbHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpbl, €CTECTBEHHO-HAy4HOH TIpaMOTHOCTH, KaK COCTAaBHOW YacTH ()YHKIIMOHAJIbHOU
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS MU aHalIW3a M OOBACHEHWs SBJICHUHN
OKpPY’KAIOIIero MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po0JeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHIO HOBBIX 3HAaHUH MO OHOJOTMH B COOTBETCTBHM C JKM3HEHHBIMU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeaMeTHbIe) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHMEe, HAOIIOJeHUE, U3MEPEHUE, SKCIEPUMEHT M JIpyrue); YHHBEpcajbHbIC
yueOHbIe JeicTBUS (TMO3HAaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTHUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanrne (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMITETEHITUH OOYyYarOlTUXCS,
CIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXKIUCHUTIITMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBHUS B I103HABATEIbHOH U
COLIMAJILHOM MPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CPEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr chopMmupoBaHBI TO3HABATEILHBIC YHHUBEPCAIBHBIC Y4eOHBIC NCHCTBHS,
KOMMYHHUKATHBHbIE YHUBEpCajbHble Y4e€OHBIE JEWUCTBHUS, PETyIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I TEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJIbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMHU AEHCTBUAMM:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (DOPMYJITMPOBAaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TP OCBOCHUM 3HAHUW TPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIEeHHs), PaCKPBIBATh CMBICI OHOJOTHYECKHX
MOHSTUN (BBIIEATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU TOHATHUSMU );

OTIPENIETIATh 1LEeNN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JIOCTHIKECHHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTaBICHHBIMHU IIECIISIMH;

UCIONIb30BaTh OMOJIOTHYECKUE TOHSTHUS Uil OObsACHEHUs (AKTOB M SBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTMUECKHE pacCyXkAcHUs (MHIAYKTUBHBIE, JEIYKTUBHBIC, [0 aHAJIOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHpPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX MH(POPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIUXCS MaTepUATbHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB IIEIM,
OIICHUBATh PUCKH MOCIIEACTBHUI TSI TEIBHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBITIUNICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, CrOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MOUCKY METOJIOB
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3/IaHUH YYEOHBIX M COIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHbIE CBSI3M M aKTyaJM3UpPOBaTh 3ajady, BbIABUIATH
runore’y e€ pelieHusl, HaxOOuTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHWS B  IO3HABATENBHYID M  IPAKTHYECKYI0  00JacTh
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJXOAbI U PEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHHMKAX MH(popmanuu (TekcTe yueOHOro mocodusd,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HENIPOTUBOPEUNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3JIUUHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA NpH padoTre ¢ OUOIOTHYECKON
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IETh HABbIKAMHU pAcCloO3HABaHUS U 3alIMThl HHGOpManuu, HHPOPMALIMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacro3HaBaTh HeBepOaJbHBIE CpEICTBAa OOIICHMS, MOHMMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS KOH(IMKTHBIX CUTYallul, YMETh CMAT4aTh KOHQJIUKTHI U
BECTH I1EPErOBOPHI;

BJIQJIETh PA3IMYHBIMU crOoco0aMu OOIIEHUS M B3aUMOJCHCTBHS, MOHHUMATh HaMEpPEHUs
JIPYTUX JIOACH, MPOSBIATh YBAXKUTEIHLHOE OTHOILIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBaTH CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn: OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHS TPYIIOBBIX
¢dbopM B3aMMOIEHCTBYS IPU peLIeHUH yueOHOM 3a/1auH;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUM, PACIpPENesATh POJM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHMBATh HJEH C MO3ULUUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbLHBIMH PeryJsiTUBHBIMU J1eiCTBHUAMM:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAX IO OTHOLIEHUIO K >KUBOM IMPHUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIEeHUs! MPoOJIeMbl ¢ YIETOM MUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBbHOCTb, OIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISAM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS colepKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI HAa o0ecriedeHre MPOoPUIHbHOTO 00yYeHHST 00yUYarOIUXCs
Oouonornu. OHM BKJIIOYAIOT: CreUU(pUYECKUEe Ml OMOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPEeoOpa3OBaHUIO 3HAHWM, BHJIbI
NEeSTEAbHOCTH MO IOJYYEHHIO HOBBIX 3HAHMH M MX HPUMEHEHHUIO B Pa3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3yapTaTsl IPEACTABICHBI 110 FOJ1aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MeCTe M POJIM OUOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbl MHpa, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOIMOJArarolue
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IOMEeocTas,
CaMOpEeTyJISILMSL, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckne Teopun (knetouyHas Tteopus T. IlIBanna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHMS, pacIIeIJICHUs, YUCTOTHI raMeT, He3aBUCUMOro HaciieqoBanus I'. Menpens,
TOMOJIOTHYECKUX PSJIOB B HacleACTBeHHOM u3aMeHuumBocth H. M. BaswmiioBa), mpuHLIHIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O MMO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKHX
MCCJIEIOBAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEPEHNE, HAOIIOCHUE, DKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX U Y€JIOBEKa, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PAcTEHUH, )KUBOTHBIX, YEIOBEKa,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, J>KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPAILICHUS] SHEPTHH,
Opo>keHHsl, aBTOTPO(HOro M reTepoTpoHOr0 TUMOB MUTAHHS, (POTOCHMHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOpruoreHe3a, MoCTIMOPHUOHAIBHOIO Pa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOODPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAYy OPTaHOMJaMU KJIETKH M UX (YHKIUSIMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEeW U X (QYHKIUSIMHU, MEXy OpPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHCTEMaMH OPTraHOB M HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHUE BBISBIISATH OTIUYUTENIbHBIC NMPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOUINE apTyMEHTbI, OMOIOTUYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBIATh MNPUYUHHO-CIECICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIlecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
dbopMynupys 1eb UCCIeI0BaHUs, aHAIM3UPOBATh MMOJTYYECHHBIE PE3YNIbTAThl U JIENIaTh BBIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIEC PE3YJbTAThl HA YYCHUUYECKUX KOH(PEPEHIIMSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIISATh OCO3HAHHBIN BBIOOp OyayIieil mpodecCHOHaIbHOM JesITeNbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA, MHUILIEBOI
NPOMBIIIICHHOCTH, YIIyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH MpodeccCud U TPOJOKEHHE OHOJOTHUYECKOro 00pa3oBaHUS B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaTbl OCBOCHHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUH HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAKKe B PEIIEHUH BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIECTBY, YEJIOBEKY, O BKJIaJl€ POCCUHCKHUX M 3apyOeKHbBIX Y4EHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHHY;

yYMEHHUE BIIa/IleTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUM, KOTOpas BKJIIOYAET ONpENeNICHUs U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Owuocdepa), Oumosormuyeckue Tteopun (dBomtonrionHas Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CesepuoBa — 0 MyTsSX U HampaBICHHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacta K. M. bopa), mpaBuna (muaumyma 1O. JluOuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHMS, WCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHHUS M OLIEHKU aHTPOMNOIEHHBIX W3MEHEHWH B
IIPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPHUUECKOrO BU1000pa30BaHMsl, BIUSHUS ABWKYIIMX CUJI 3BOJIOLUN
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBAThb B3aMMOCBA3M MEXAY IPOLECCAMU D3BOJIOLUH, IBUXKYIIMMH
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTaMH Pa3JIMYHbIX AKOCHUCTEM U IPUCIIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpeie oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, €IUHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA;

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATb NPUYUMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU INpoLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIIOIATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHME BBIIBUIaThb THUIIOTE3bl, IPOBEPITh HUX OKCIEPUMEHTAJIbHBIMU CpEICTBAMH,
bopmMynupys 1elb UCCIeI0BaHUs, aHAIM3UPOBATh OJIYUECHHbIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4HBIX OOIIECTB, W MYOJWYHO MNPEACTABIATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(EPEeHIHIX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiiei mpodeccuoHaabHON 1EATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHUS, MEIULHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SMCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HaMNpaBJIEHHBI Ha OCO3HAaHHBIK BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMOIOTMYECKOro o00pa3oBaHUs B OpraHU3aLUSAX CpEIHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE DopMbI
Ne HaumenoBaHue pa3jiesioB U (undposbie) peanu3anuu
Konrpoabnbsie IIpakruyeckue
n/n TeM IPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE BOCIIMTATEJIbHOI0
padoThI padoTshI
pecypchl NoTeHuaaa
3HaTh poib
OTEUECTBEHHBIX
1 buoiiorus kak Hayka 1 bubmmorexa [IOK €HBIX B
K https://m.edsoo.ru/7f41bacc y1
W3y4YEHUU
OHMOJIOTHH.
3HaTh pPOJb
OTEUECTBEHHBIX
5 JKuBbie cucTeMbl U UX 9 bubnmnoreka [HOK .
HBIX B
U3y4yeHue https://m.edsoo.ru/7f41bacc i
W3y4YEHUHU
OMOJIOTHH.
3HaTh poiib
OTEUECTBEHHBIX
3 buonorus knetku 2 0.5 bubmorexa HOK €HBIX B
' https://m.edsoo.ru/7f41bacc i
W3y4YEHUHU
OMOJIOTHH.
3HaTh poiib
OTEUECTBEHHBIX
XuMHU4ecKas OpraHu3aIus bubnmoreka [JOK
4 10 1 YUYEHBIX B
KJIETKH https://m.edsoo.ru/7f41bacc
W3y4YEHUHU
OMOJIOTHH.
bubmmoreka [JOK 3HaTh poiib
5 Crpoenue u KITUH KJICTKH 8 1 2
p Pymxn https://m.edsoo.ru/7f4lbacc =~ oTedecTBEHHBIX
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YVUYCHBIX B
W3YYCHHH
OHnoIOrun.

OOMEH BeLIECTB U
npeBpalieHre YHEPTUU B
KJIETKE

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bacc

3HaThb poiib
OTCYECTBEHHBIX
YVUYCHBIX B
H3YYCHHUH
OHOJIOTHH.

Hacnencrsennasa
uHpOpMALKS U peaTn3aus
€€ B KJIIETKE

0.5

bubnnoreka IIOK
https://m.edsoo.ru/7f41bacc

3HaTh poiib
OTEYECTBEHHBIX
YVUYCHBIX B
U3YYCHUH
OHOJIOTHH.

JKu3HEeHHBIN UK KJIETKU

bubnnoreka IIOK
https://m.edsoo.ru/7f41bacc

3HaTh poiib
OTE€YECTBEHHBIX
YUYCHBIX B
U3YUCHUH
OMOJIOTHH.

Crpoenue u GyHKIUU
OpPraHu3MOB

17

1.5

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bacc

ITormmars
3aBHCHMOCTD
3710pOBbS
YyeJIoBeKa OT
COCTOSIHUS
OKpY Karollen
cpensl,
HEO0OXOINMOCTH
3aIUTHI CPEJIBI
obouTaHus
YJeJIOBEKa
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10

Pa3mMHOXeHMe U pa3BUTHE
OpraHu3MOB

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bacc

ITornmars
3aBHCHMOCTD
3I0POBBS
yeJIoBeEKa OT
COCTOSIHUS
OKpYy>Karolen
Cpenbl,
HEOOXOIMMOCTHU
3aIUTHI CPEJIbI
oOuTaHuA
yeJI0BEKa

11

I'eneruka — Hayka o
HACJIEJICTBEHHOCTH U
M3MEHYMBOCTH OPTaHU3MOB

0.5

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bacc

3HaTh poiib
OTEYECTBEHHBIX
YUEHBIX B
U3y4CHUU
TeHETHUKHU U
CeNIeKIIUU

12

3aKOHOMEPHOCTH
HaCJIe/ICTBEHHOCTH

10

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bacc

3HaTh poiib
OTEYECTBEHHBIX
YUEHBIX B
U3y4EHUH
TeHETHKH U
CeNIeKIIUU

13

3aKOHOMEPHOCTH
U3MEHYHUBOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bacc

3HaTh poiib
OTEYECTBEHHBIX
YUEHBIX B
U3yYeHUH
TeHETHKH U
CEJIeKIINU
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14

I'eHeTnka yenoBeka

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bacc

ITornmars
3aBHCHMOCTD
3I0POBBS
yeJIoBeEKa OT
COCTOSIHUS
OKpYy>Karolen
Cpenbl,
HEOOXOIMMOCTHU
3aIUTHI CPEJIbI
oOuTaHuA
yeJI0BEKa

15

16

CCJ'ICKI_II/ISI OpraHu3MoB

buorexHonorus u
CHUHTETHYECKAS] OMOJIOTHSA

bubmmoreka [IOK
https://m.edsoo.ru/7f41bacc

bubmuorexa [JOK
https://m.edsoo.ru/7f41bacc

ITormmars
3aBUCHMOCTD
310pOBbS
YyeJIOBEKa OT
COCTOSTHUS
OKpYy>Karolen
cpensl,
HEOOXOAMMOCTH
3aIUTHI CPEJIbI
obouTaHus
YeJIOBEKa

ITonumars
3aBHCUMOCTD
3J10pOBbS
YeJIOBEKa OT
COCTOSIHHUS
OKpYy>Karoleu
cpensl,
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HEOOXOIMMOCTHU
3aITUTHI CPEJIBI
0o0uTaHUA
yejaoBeKa

17

OBIIEE KOJIMYECTBO YACOB

Pe3epBHOE Bpemst

I10 ITPOTPAMME

102

13

bubnunoreka LIOK
https://m.edsoo.ru/7f41bacc
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11 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB u
TeM MPOrpaMMbl

3apoKJeHUE U pa3BUTHE
IBOJFOIIMOHHBIX
IPe/ICTaBICHUN B OMOJIOTUH

MuxkposBoitonus u eé
pe3yJIbTaThl

MakposBomntonus u eé
pe3yIbTaThl

[IpoucxoxaeHue u pa3BuTHe
JKA3HU Ha 3emiie

HpOI/ICXO)KIlCHI/IC YCJIO0BCKa —

KoaunuecTBO 4acoB

Beero KonTposabHubie
padoThI
4
14
6 1
15
10 1

IIpakTn4yeckue
padoTshI

1.5

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubnnoreka IIOK
https://m.edsoo.ru/7f41bacc

bubnnoreka IIOK
https://m.edsoo.ru/7f41bacc

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bacc

but6mmoreka [IOK
https://m.edsoo.ru/7f41bacc

bu6nuoreka [IOK

DopMbI
peau3anuu
BOCIIUTATEIbHOIO
NOTEeHIHAJIA

3HaThb poiib
OTEUECTBEHHBIX
YUEHBIX B U3YYCHUU
IBOJTFOLIMOHHBIX
IPOLIECCOB.

3HaTh poiib
OTEUECTBEHHBIX
YUEHBIX B U3YYCHUHU
IBOJTFOLIMOHHBIX
IPOLIECCOB.

3HaTh poiib
OTEYECTBEHHBIX
YUEHBIX B U3YYCHUHU
HBOJIIOI[MOHHBIX
IPOLIECCOB.

3HaTh poiib
OTEYECTBEHHBIX
YUEHBIX B U3YYCHUHU
HBOJIIOI[MOHHBIX
MPOIIECCOB.
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aHTPOIIOTEHE3

https://m.edsoo.ru/7f41bacc

DKonorus — HayKa O

B3aMMOOTHOIICHUAX
OpraHu3smMoB U

HAJIOPTaHU3MEHHBIX CUCTEM C
OKpY>Karollel cpenon

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bacc

N3yuars
HKOCHCTEMBI Ha
npuMepax
HKOCUCTEM
Y amypTckon
PecryOnmku

3HaThb  OCHOBHBIE

MIPUHIUITBL
panroHaIBLHOTO
MCTIOJIb30BAHUS
MPUPOIHBIX
pecypcos B
Y amyprckoi
PecriyOnuke

Opranusmsl 1 cpeia
oOuTaHus

DKOJIOTHS BUIOB U
MOIYJISIUANA

1.5

0.5

bubmorexa [JOK
https://m.edsoo.ru/7f41bacc

but6mmoreka [IOK
https://m.edsoo.ru/7f41bacc

N3yuars
9KOCHCTEMBI Ha
npuMepax
KOCHUCTEM
Y iMypTCKOM
PecnyGnuku

3HaTh OCHOBHBIE

MMPUHIIHUIIBI
panroHaAIBLHOTO
UCIOJIb30BaHUS
MPUPOIHBIX
pECYpCOB B

Y nimypTCcKOi
PecnyOnuke

N3yudars
3KOCUCTEMBI Ha
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DKOJIOTHS COO6H.ICCTB.
OKOJIOTHYECKHE CHUCTEMBI

12

0.5

bubmmoreka [IOK

https://m.edsoo.ru/7f41bacc

npuMepax

KOCUCTEM

Y nimypTCcKoit

PecrryOmiku
3HaTh OCHOBHBIE

HPUHIUIIBL
paLKOHAIBHOTO
UCIOJIb30BaHUS
IPUPOJHBIX
pecypcoB B
Y amypTckon
PecniyOnuke

N3yuars

HKOCHUCTEMBI Ha

puMepax

HKOCHUCTEM

Y amypTckon

PecriyGmmku
3HaTh OCHOBHBIE

MPUHIUITBL
panroHaAIBLHOTO
WCTIOJIb30BaHUS
MIPUPOTHBIX
pEeCypcoB B

Y nimypTCcKOi
Pecniy6nuke

10

Buocdepa — rinobanbHas
HKOCHUCTEMA

but6mmoreka [IOK

https://m.edsoo.ru/7f41bacc

N3yuats
SKOCHCTEMBI Ha
puMepax
JKOCUCTEM

Y nimypTCKOM
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PecryOnmku
3HaTh OCHOBHEIE

TIPUHIIHAITBI
paloHaIbHOIO
MCTIOJIb30BAHUS
MPUPOIHBIX
PECYPCOB B

Y nimypTCcKoit
PecriyOnuke

YenoBek U OKpykaromas
cpena

11

12 PesepsHOe Bpems 8

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME 102

4

7.5

bubmuorexa [JOK

https://m.edsoo.ru/7f41bacc

bu6nuoreka [IOK

https://m.edsoo.ru/7f41bacc

N3yuars
9KOCUCTEMEI Ha
npuMepax
DKOCUCTEM
Y amyprcekoi
PecnyOnuku

3HaTh OCHOBHEIC

IMPUHIHUIIBI
paIoHaIbHOIO
UCIOJIb30BaHUS
MPUPOHBIX
pECYPCOB B

Y imypTCcKOM
PecniyOnuke

[Ipu peanuzanuu Paboueit mporpaMMbl BO3MOKHA UHTErpalisi OUHOT0 00y4eHHsI ¢ 00yuYeHHEM C PUMEHEHUEM JUCTaHIIMOHHBIX

00pa30BaTeNbHbIX TEXHOJIOTUM, 3JIEKTPOHHBIM 00ydeHueM. [Ipu opranuzanuu oOyueHus ¢ IpUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX

TEXHOJIOTUH, IEKTPOHHOI0 00Y4YEHNUs UCIOJIB3YIOTCS YKa3aHHbIE B JAHHOM pa3Jielie 2JIeKTPOHHbIE (LIM(poBbIE) 00pa30BaTEIIbHBIE PECYPCHI.
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTnueckue 00paszoBaTeJbHbIe
padoTshI padoTshI
pecypcsl
1 buosiorus kak KOMILJIEKCHAs HayKa U Kak 1 bubmuorexa [JOK
4acTh COBPEMEHHOTO OOIIECTBA https://m.edsoo.ru/7f41bacc
. bubmuorexa [JOK
2 JKuBble cucTeMbl U UX CBOMCTBA 1 httos://m.edsoo.ru/7f41bacc
. bubmuorexa [JOK
3 JKuBbie crcTeMbl M HX CBOICTBA 1 httos://m.edsoo.ru/7f41bacc
4 YpoBHEBasi OpraHU3anys KUBBIX CUCTEM 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41bacc
5 Wcropust OTKPBITUS U U3YUEHUSI KIETKH. 1 bu6nuoreka [IOK
Kunerounas teopus https://m.edsoo.ru/7f41bacc
Metoasl MOJNIEKYJIAPHON U KIETOUHON
6uonoruu. [Ipaktnueckas padora «M3ydyenue
6 METOI0B KJIIETOYHOMH OMOIOTHH 1 05 bu6mmoreka [JOK
(xpomatorpadus, anextpodopes, https://m.edsoo.ru/7f41bacc
muddepeHIMaTbHOE HEHTPUPYTUpOBaHHE,
[TLIP)»
7 XUMHUYECKUN COCTaB KJIETKH 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41bacc
3 MuHepanbpHble BELECTBA KIETKH, X 1 bubnuorexa [IOK
Ouosornueckas poib https://m.edsoo.ru/7f41bacc
9 Opranuyeckue BelecTBa KIeTKH — OEJKH. 1 0.5 bubnuorexa [IOK
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JlaboparopHas pabota «OOHapy) eHUE

OEJIKOB C IIOMOIIBIO KAYECTBCHHBIX peaKHHfI))

https://m.edsoo.ru/7f41bacc

10 CsaoticTBa, knaccuduxanys u GyHKIAN bubnunoreka [HOK
0eNKOB https://m.edsoo.ru/7f41bacc
1 Oprannyeckue BenlecTBa KIETKH — bubnmoreka [JOK
YIJIEBOIBI https://m.edsoo.ru/7f41bacc
12 OpraHnJyecKye BEIecTBa KICTKH — JIUITHIBI bubmorexa LOK
P - A https://m.edsoo.ru/7f41bacc
Hyxneunossie kucnotsl. JJHK u PHK.
13 JlaboparopHnas pabota «lccrnenoBanue 05 bubnuorexa [JOK
HYKJIEMHOBBIX KHCJIOT, BbIJIEJICHHBIX U3 ' https://m.edsoo.ru/7f41bacc
KJIETOK Pa3JIMYHBIX OPTraHU3MOBY
14 Crpoenue u ¢pyakun ATO. [Ipyrue bubnuorexa [JOK
nykieozuaTpudocarsr (HTD) https://m.edsoo.ru/7f41bacc
15 CexsennpoBanue [JHK. Metoasl renomuku, bubmuoreka [JOK
TPAHCKPUIITOMUKH, IPOTEOMUKHU https://m.edsoo.ru/7f41bacc
bu6mmoreka [JOK
1 M i
6 CTOABI CTPYKTYPHOI GooruH https://m.edsoo.ru/7f41bacc
bu6mmoreka [JOK
17 T NI
UTIBI KJIETOK. [IpokaproTudeckast KiieTka httos://m.edsoo.ru/7f41bace
CTpoeHune dyKapuOTHISCKON KIIETKH.
18 IT Ie)lKTI/ItIecmyaKﬂ pa60Ta «3yuenre cBOMCTB 0.5 bubmorexa HOK
P . P yi ' https://m.edsoo.ru/7f41bacc
KJIETOYHOU MEMOpaHbI»
19 IToBepXHOCTHEIN anmapat KJISTKU bubmorexa [JOK
P P https://m.edsoo.ru/7f41bacc
OnHOMEMOpaHHbIE OPTaHOU Bl KIIETKH.
20 [TpakTrueckas pabota «/3yueHue qABUKEHUS 0.5 bubmmorexa LIOK

OUTOILIaA3MbI B PACTUTCIIBHBIX KJIICTKAaX)

https://m.edsoo.ru/7f41bacc
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[ToyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHJIpHH, TIacTUbl. JlabopaTopHas

bubmuoreka [JOK

21 0.5
pabora «VccnenoBanue mia3mMoiu3a u https://m.edsoo.ru/7f41bacc
JIETIa3MOJIM3a B PACTUTEIBHBIX KIIETKAX)»
bubmuoreka [JOK
22 HemeM0 e e
MCEMOPAHHBIC OPTATOMART IIICTIH https://m.edsoo.ru/7f41bacc
bubmuoreka [JOK
23 Crtpoenue
TPOCHHE M QYHKIUHN A/1Pa https://m.edsoo.ru/7f41bacc
CpaBHHUTEIIbHAS XapaKTEPUCTHKA KIETOK
24 sykapuoT. JJaboparopHas padora «3yueHue 0.5 bubmmorexa [TOK
YKapHoT. patop p Y1 ' https://m.edsoo.ru/7f41bacc
CTPOCHHUSI KJIETOK Pa3JIMUYHBIX OPTaHU3MOBY
AcCUMMIIAINAS U JUCCUMMIIALAS — J(BE
CTOpOHBI MeTabomm3Ma. Turbel oOMeHa
25 BelecTs. JlabopatopHas padota «M3yuenne bubmmorexa [TOK
B ' Ii praip yi https://m.edsoo.ru/7f41bacc
KaTaJIMTUYECKOW aKTUBHOCTH ()epMEHTOB (Ha
MIpUMEPE aMIJIa3bl MITK KaTajlasbl)»
DepMEHTaTUBHBIN XapaKTep peaknui
KJIeTOYyHOTO MeTabou3Ma. JlaboparopHas
26 abota «M3y4yeHue pepMEeHTaTUBHOTO 0.5 bubnmorexa LIOK
p ¥ p ' https://m.edsoo.ru/7f41bacc
pacierieHust IepoKCcHIa BOJAOPOa B
pPACTUTEIBHBIX M JKUBOTHBIX KIIETKAX)
bu6mmoreka [IOK
27 b - S - 0
€JIKU-aKTUBATOPBI U OETKU-UHTHOUTOPHI httos://m.edsoo.ru/7f41bacc
bubmuorexa [JOK
28 A % S
BTOTPOQHEIH TUII 0OMEHa BemecTs https://m.edsoo.ru/7f41bacc
bubmuoreka [JOK
29 D
OTOCHHTES https://m.edsoo.ru/7f41bacc
30 Xemocunres. Jlaboparopnas pabota 05 bubnmnoreka [JOK

«CpaBHeHHE MTPOLIecCOB POTOCHHTE3A U

https://m.edsoo.ru/7f41bacc
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XCMOCHHTEC3a»

AHa’poOHbIe OpraHu3Mbl. Buabl 6poskeHusl.

bu6mmoreka [IOK
1
3 Jlaboparopnas pabota «CpaBHEeHUE httos://m.edsoo.ru/7f41bacc
MPOLIECCOB OPOKEHUSI U JIBIXAHUSI
39 AspoOHBIC OpraHU3MbI. DTaIlbl bubnmoreka [JOK
SHEPreTHYEeCKOro ooMeHa https://m.edsoo.ru/7f41bacc
DHeprus MEMOPaHHOTO TPAJIMEHTA TIPOTOHOB.
33 Cunre3 AT®: pabota nporoHHoit ATD- bubmmorexa [JOK
P p https://m.edsoo.ru/7f41bacc
CUHTA3BI
34 Peakiiuu MaTpuyHOrO CHHTE3a bubmorexa LHOK
H p https://m.edsoo.ru/7f41bacc
. bubnuorexa [JOK
35 Tpanckpunuus — MatpuuHbiii cuate3 PHK https://m.edsoo.ru/7f41bacc
n bubnuorexa [JOK
36 T
DEHCIDITI | €6 Stattbl https://m.edsoo.ru/7f41bacc
37 KoaunpoBanue amuHokuciot. Pons pubocom bu6mmorexa [IOK
B OMocHHTe3e Oenka https://m.edsoo.ru/7f41bacc
38 Opranusaiuys reHomMa y mpoKapuoT u bubnuotexa [JOK
JyKapuoT https://m.edsoo.ru/7f41bacc
39 MornekynsipHble MEXaHU3MBbI SKCTIPECCHH bubnunoreka [JOK
T€HOB y 9YKapuoOT https://m.edsoo.ru/7f41bacc
Bupycsl — BHekIeTOUHBIE (HOPMBI KU3HU U
by $op bu6mmorexa [IOK
40 oOnuratHele napa3utel. [IpakTudeckas 0.5
https://m.edsoo.ru/7f41bacc
pabota «Co3naHue MO BUPYCa»
a1 BupycHble 3a060s1eBaHus YyenoBeKa, bubnnoreka [JOK
JKUBOTHBIX, PACTCHUI https://m.edsoo.ru/7f41bacc
42 HanorexHomornu B OMOJIOTUY U MEIUIINHE bubmmorexa LOK

https://m.edsoo.ru/7f41bacc
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bubmuoreka [JOK

43 JKUSHEHERI DMK KICTKH https://m.edsoo.ru/7f41bacc
. bu6mmoreka [IOK
44 Marprbiit cuirres JIHK https://m.edsoo.ru/7f41bacc
Xpomocomsl. JITaboparopHast pabota
45 «M3y4eHre XpoMoCOM Ha TOTOBBIX 0.5 bubmorexa LHOK
ya P ' https://m.edsoo.ru/7f41bacc
MUKpOIIpenaparax»
bubmuoreka [JOK
40 Jlenertue KIETKI — MATO3 https://m.edsoo.ru/7f41bacc
Tuns! kneTok. KapnokuHes u IUTOKUHES.
47 JlaGopaTopHnas pabora «HaOmroaeHue Mmuto3a 05 bubnnoreka [JOK
B KJIETKaX KOHYMKA KOPEeIKa JyKa (Ha ' https://m.edsoo.ru/7f41bacc
TOTOBBIX MUKpOIIpEnapaTax)»
48 Perynsiiiust >KU3HEHHOTO ITUKJIA KJIETOK bubmorexa HOK
y t https://m.edsoo.ru/7f41bacc
49 OpranusM Kak eMHOE LIEJ0e bubmmorexa [JOK
P s H https://m.edsoo.ru/7f41bacc
50 Tkanu pacrenuit. JJaboparopnas pabota 05 bubnunoreka [JOK
«M3y4yeHne TKaHEeH pPaCTECHUIN» ' https://m.edsoo.ru/7f41bacc
TkaHU )KHBOTHBIX U YEJIOBEKA. Bu6 10K
. UOJINOTEeKA
51 JlaGopatopHas pabota «3yueHue TkaHei 0.5 https://m.edsoo.ru/7fALbacc
YKUBOTHBIX)
Opransel. Cucremsl opraHos. JlaboparopHas
52 abota «/3ydeHne opraHoB IIBETKOBOTO 0.5 bubmorexa HOK
p yi p ' https://m.edsoo.ru/7f41bacc
pacTCHHS
bu6mmorexa [IOK
53 Oriopa Teta opramusmon https://m.edsoo.ru/7f41bacc
54 JIBrKeHne opraHn3mMoB bubmmorexa [OK

https://m.edsoo.ru/7f41bacc
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bubmuoreka [JOK

= Huratie opranusmon https://m.edsoo.ru/7f41bacc
[IuTaHue MO3BOHOYHBIX )KUBOTHBIX. bubnmoreka [JOK
56 _
[IumeBapuTenpHas CUCTEMA YEJIOBEKa https://m.edsoo.ru/7f41bacc
bubmuoreka [JOK
S JlbIXaHie OpraHsMos https://m.edsoo.ru/7f41bacc
58 JpixaHue mo3BOHOYHBIX KUBOTHBIX U bubnmoreka [JOK
YyeJoBeKa https://m.edsoo.ru/7f41bacc
59 T bu6mmoreka [IOK
PaHCIOPT BELLIECTB y OPraHU3MOB https://m.edsoo.ru/7f41bacc
60 KpoBeHocHas cuctema 1mo3BOHOUHBIX bubnuoreka [IOK
JKMBOTHBIX M YEJIOBEKa https://m.edsoo.ru/7f41bacc
61 B bubmuorexa [JOK
PUICIICHHE ¥ OPTaHHSMoB https://m.edsoo.ru/7f41bacc
62 3 bubmuorexa [JOK
AUIHTA Y OpratusMon https://m.edsoo.ru/7f41bacc
63 " bu6mmorexa [IOK
MMYITHaZ cueTema qenoneka https://m.edsoo.ru/7f41bacc
64 P bu6mmorexa [IOK
ASHPAKHMMOCTE M PErYIIAIILT Y OpranusmMon https://m.edsoo.ru/7f41bacc
I'ymopanbHas peryssnus 1 S3HIOKpUHHAS bubnnorexka [JOK
65
CHCTEMA >KUBOTHBIX U UETIOBEKA https://m.edsoo.ru/7f41bacc
66 o AMOB bu6mmorexa [IOK
OPMET PAaSMHONCHHA Oprati https://m.edsoo.ru/7f41bacc
bu6mmorexa [IOK
o7 Honosoe pasmroxetine https://m.edsoo.ru/7f41bacc
68 Meiios bu6mmorexa [IOK

https://m.edsoo.ru/7f41bacc
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l'amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTtopHas paboTa

bubmuoreka [JOK

69 0.5
«/3yueHne CTpOeHUS MOJIOBBIX KJIETOK HA https://m.edsoo.ru/7f41bacc
TOTOBBIX MUKpOIIpenapaTax»
NuauBuayanbHOE pa3BUTHE OPraHU3MOB — bubmumorexa [IOK
70
OHTOIEHE3 https://m.edsoo.ru/7f41bacc
7 3akJiaJika OpraHoB M TKaHEH U3 bubnunoreka [HOK
3apOIbIIEBBIX JTUCTKOB https://m.edsoo.ru/7f41bacc
Poct u pa3Butue xuBoTHbIX. JlabopaTopHas
72 aboTta «BBIsSBIICHHE MPU3HAKOB CX0JICTBA 0.5 bubmorexa LHOK
p i p a ' https://m.edsoo.ru/7f41bacc
3apo/ibIiIel TO3BOHOYHBIX KUBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
73 JlaGopaTtopHnas pabora «CTpoeHuE OpraHoB 0.5 bubmorexa LHOK
patoprai p p . p ' https://m.edsoo.ru/7f41bacc
Pa3MHOXKEHHUS BBICIIUX PACTCHHII»
74 Wcropus cTaHOBIEHUS U pa3BUTHS T€HETUKU bubnuoreka [IOK
KaK HayKu https://m.edsoo.ru/7f41bacc
OCHOBHBIE TIOHATHS U CUMBOJIBI TEHETHKH. B LIOK
nOIMoTeKa
75 JlaboparopHas pabota «JIpo3odua kak 0.5
patop p Jlposody . https://m.edsoo.ru/7f41bacc
00BEKT TCHETUYCCKUX HCCIICIOBAHUIN
3aKOHOMEPHOCTH HACJIEIOBAHUS IPU3HAKOB.
MonorubpuaHoe CKpenuBaHue.
76 I1 aI(TI/I‘Ielz)KaSI a6ol;a "N3yuenue 0.5 bubmmorexa [JOK
P P i ' https://m.edsoo.ru/7f41bacc
pe3yNbTaTOB MOHOTUOPUTHOTO CKPEITMBAHUS
y npo3opuier"
77 [uTonornuecknue OCHOBBI MOHOTUOPUAHOTO bubnnoreka [JOK
CKpPEIIMBaHUS https://m.edsoo.ru/7f41bacc
78 AHanuzupytoliee ckpeuuBanue. Hermomnnoe bubnnorexa [JOK

JOMUHHPOBAHUEC

https://m.edsoo.ru/7f41bacc
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Jurubpunnoe ckpemuanue. [Ipaktnyeckas

bubmuorexa [JOK
79 3] 1 0.5
paboTa «ISYHCHHC Pe3yIbTaToB https://m.edsoo.ru/7f41bacc
JTUTHOPUTHOTO CKPENTUBAHUS Y IPO30(DUIIBI
[{uTomoruyeckue OCHOBBI JUTUOPHTHOTO bubnnoreka [HOK
80
CKpELIMBAaHUS https://m.edsoo.ru/7f41bacc
81 ClerieHHO€E HaclIe0BaHUE IPU3HAKOB bubmorexa LOK
H . p https://m.edsoo.ru/7f41bacc
82 XpoMOCcOMHas TEOPHS HACIEACTBEHHOCTH bubmorexa LOK
P p a https://m.edsoo.ru/7f41bacc
bu6mmoreka [IOK
83 r
CHeTHKa Hofa https://m.edsoo.ru/7f41bacc
84 I'eHoTHI Kak LIEJIOCTHASA CUCTEMA bubmorexa HOK
1 https://m.edsoo.ru/7f41bacc
85 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA bubnnorexa [HOK
pacTeHui, )KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/7f41bacc
M3menunBOCTh IpU3HAKOB. Bus bu6mmoreka [JOK
86
N3MEHUYNBOCTH https://m.edsoo.ru/7f41bacc
bu6mmoreka [JOK
87 M
OUQUKAIMOHHA HIMEHIHBOCTS https://m.edsoo.ru/7f41bacc
BapuarnuonHslit pan v BapualimoHHAS
KkpuBas. JJaboparopHas padota
88 «MccnenoBanue 3akOHOMEPHOCTEN 05 bu6mmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHYUBOCTH. ' https://m.edsoo.ru/7f41bacc
[TocTpoenne BapruaOHHOTO psiia U
BApUALIMOHHON KPUBOII»
89 ['eHOTUIIMUECKAsT ”3MEHUNUBOCTb. bubnmoreka [JOK
KomOuHaTuBHAsI N3MEHUYUBOCTH https://m.edsoo.ru/7f41bacc
90 MyrtanunoHHas U3MeHYMBOCTb. [IpakTnueckas 0.5 bubnuorexa [IOK
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pabota «Mytanuu y 1po3oduisr (Ha
TOTOBBIX MUKpOIIpEnapaTax)»

https://m.edsoo.ru/7f41bacc

01 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIlecca. bubnunoreka [HOK
DHOuUreHeTrKa U SJIIUIeHOMUKA https://m.edsoo.ru/7f41bacc

92 ['eneruka yenoseka. [IpakTuueckas pabota 05 bubnmoreka [JOK
«CocraBiieHUE U aHAJIU3 POJIOCTOBHOM ' https://m.edsoo.ru/7f41bacc

93 MeTobl MEAUIIMHCKON T€HETUKHA bubnnorexa LIOK

https://m.edsoo.ru/7f41bacc
3HaueHne MEIUIIMHCKON T€HETHKHU B
94 [IPENOTBPAILEHUH U JIEUEHUN T'€HETHYECKUX bubmorexa [TOK
p p N https://m.edsoo.ru/7f41bacc
3a00JIeBaHMI YeJIOBEKA
OCHOBHBIE ITOHATHS CEJIEKIINH.

95 JlaGopaTtopHas pabota «3ydeHue copToB 05 bubnuorexa [JOK
KYJbTYPHBIX PACTEHUI U IOPOJ TOMAITHUX ' https://m.edsoo.ru/7f41bacc
SKUBOTHBIX)

MeTto/1bl ceeKIIMOHHOM paboThI.
96 JIaGopartopHas padora «3yyeHrne MeTON0B 0.5 bubmmorexa LOK
PATOPHAA N yi ' https://m.edsoo.ru/7f41bacc
CEJICKIIUU PACTECHUN»
JlocTrxeHus ceNeKIny pacTeHui 1
97 JKUBOTHBIX. [IpakTuueckas padora bubmmorexa [IOK
P . P https://m.edsoo.ru/7f41bacc
«IIpuBuBKa pacTeHHI»

08 CoxpaHeHue, U3y4eHHE U UCTIOJIb30BaHUE bu6mmoreka [JOK
TEHETUYECKUX PECYPCOB https://m.edsoo.ru/7f41bacc
buotexHoiorus Kak Hayka u OTpacib

99 npousBoacTsa. [IpakTrueckas padora 0.5 bubmmorexa [TOK

p P P ' https://m.edsoo.ru/7f41bacc
«3yueHne 0O0bEKTOB OMOTEXHOIOTHUI
100 OcHoBHbIE HaNpaBJIEHUS] CHHTETUYECKOU bubnuorexa [IOK

OMOJIOTUH

https://m.edsoo.ru/7f41bacc
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101 XpOMOCOMHasI ¥ T€HHAsi HH)KEHEPHS

102 Menunuackre OMOTEXHOIOT NI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

135

bubmuoreka [JOK
https://m.edsoo.ru/7f41bacc

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bacc
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Konrpoabnbsie IIpakruueckue B —
padoThI padoTshI pecypeni
bu6nmoreka [IOK

1 IBomouuonHas reopus 1. /lapsina 1 https://m.edsoo.ru/7f41bacc

5 JIBroKyIpe CUIIbI ABOJIIOLMHU BUAOB 110 Y. 1 bubnuoreka [{OK
Hapsuny https://m.edsoo.ru/7f41bacc

3 Bopn0Oa 3a cymiecTBoBaHME, €CTECTBEHHBIN U 1 bubnunoreka LIOK
HCKYCCTBEHHBIH 0TOOp https://m.edsoo.ru/7f41bacc

4 ®opMHUpOBaHUE CUHTETUYECKON TeOpuun 1 Bu6moteka [JOK
9BOJIIOLIMH https://m.edsoo.ru/7f41bacc

5 Dransl SBOIOIMOHHOTO Mpoliecca: 1 bubnnorexa [JOK
MHKPO3BOIIOLHNS U MAKPOIBOIIOLIHS https://m.edsoo.ru/7f41bacc

6 [TonynAuus — syeMeHTapHas €IUHHALIA 1 bubmmnoreka HOK
SBOJIIOINHU https://m.edsoo.ru/7f41bacc
3aKOoH T€HETHYECKOro paBHOBeCHS JIK.

7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05 bubmuoreka [IOK
pabota «BbIsiBIeHHE U3MEHYHUBOCTH Y https://m.edsoo.ru/7f41bacc
oco0eilt 0HOTO BHJIa»

bubnmnoreka HOK

8 DneMeHTapHbIE PaKTOPHI IBOFOIHA 1 https://m.edSO(])_.[ru/7f41bacc

9 Dddekt ocnoBarens. IhPexT OyTbUIOYHOTO 1 bubnuotexa [JOK
TOpJbIIIKA https://m.edsoo.ru/7f41bacc

10 Murpatuu. M305suu nomyisiuii: 1 bu6nunorexa LIOK

reorpaduyeckas, OnoJIorudecKas

https://m.edsoo.ru/7f41bacc
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EcrecTBeHHBII 0TOOp — HANPaBISAIOMINUN Bu6muotexa [JOK
11
(hakTOp IBOTFOITUHN https://m.edsoo.ru/7f41bacc
bubnunoreka LIOK
12 IT i
00RO 0TOOP https://m.edsoo.ru/7f41bacc
[Tpucmoco0IeHHOCTh OPTaHU3MOB KaK
13 pe3ynbTaT MUKpodBoronmH. JlabopaTropHas 05 bubmmoreka [JOK
pabota «3ydenrne apoMopdo30B u ' https://m.edsoo.ru/7f41bacc
UINOaJaNTalui y pACTeHUH U KUBOTHBIX)»
[Ipumepsl npucnocodaeHU y OpraHu3MoB:
Mopdonoruaeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITOBEICHUYECKHUE. bubnunoreka LIOK
14 0.5
Jlaboparopnas padota «IIpucrnocobnenus https://m.edsoo.ru/7f41bacc
OpPraHU3MOB U UX OTHOCUTENbHAS
11e1eco00pa3HOCTh)
Bug, ero xpurepun u CTPyKTypa.
15 Ha6Ho aTo Iiiaﬂ pa60Ta Z%y aBy}II)eHI/Ie BUJIOB 0.5 bubmorexa LIOK
paTopHai p P A ' https://m.edsoo.ru/7f41bacc
0 MOP(OJIOTHIECKOMY KPHTEPHIO)
bubmmoteka IIOK
1
6 CrpykTypa Buza https://m.edsoo.ru/7f41bacc
17 BunoobpazoBanue kak pe3yabTaT bubnnorexa [JOK
MHKPO3BOIOLNHA https://m.edsoo.ru/7f41bacc
18 CBs13b MUKPOIBOJIIOIIMH U STTHIEMUOTIOTHT bubmmorexa [JOK
P t A https://m.edsoo.ru/7f41bacc
19 Maxpoasomtonus. [Taneonronornueckne bubmuorexa [IOK
METObI U3YUYEHUS 3BOIIOIAN https://m.edsoo.ru/7f41bacc
buoreorpaguyecknue MeToabl U3y4EeHUS bu6muoreka [JOK
20
JIBOJIIOLIUN https://m.edsoo.ru/7f41bacc
21 OMOpPHOIOrHYeCcKHe U CPaBHUTEIBHO- bu6muoreka [JOK
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Mopdooruaeckne MeTo 16l H3yIeHHS
IBOJTFOLIUU

https://m.edsoo.ru/7f41bacc

MonekynsapHO-TEHETUYECKUE,

bu6nmoreka [IOK

22 OHOXUMHYECKUE U MATEMATUYECKAE METO I https://m.edsoo.ru/7f41bacc

M3Yy4YEeHUs IBOJTIOLUU
bubnmoreka [IOK

23 Ob1pe 3aKOHOMEPHOCTH SBOIIOMHH https://m.edsoo.ru/7f41bacc

24 AnantuBHas paauanua. HepaBHomepHOCTh bubnmnoreka HOK
TEMIIOB 3BOIIOIAU https://m.edsoo.ru/7f41bacc

o5 Hayunbie runoressl IpoOUCX0KISHUS KU3HU bubmmoreka [JOK
Ha 3emuie https://m.edsoo.ru/7f41bacc
JloHayuHBbI€ MIPEACTABICHUS O 3aPOKICHUU Bbu6mmoteka [JOK

26
KU3HU https://m.edsoo.ru/7f41bacc

97 OCHOBHBIE 3Talbl HEOPraHUYECKON bubnnorexa [JOK
SBOJIIOIAU https://m.edsoo.ru/7f41bacc

28 ['mnotessl 3apoXKACHUS KUZHU bubnmorexa [JOK
https://m.edsoo.ru/7f41bacc

Ucropus 3emiin 1 MeTOABI €€ NU3YUEHUSI.

29 JlaGopatopHnas padora «3yuenue u 05 bubmuoreka [IOK
ONMCAaHUE UCKONAEMBIX OCTAaTKOB JIPEBHUX https://m.edsoo.ru/7f41bacc
OpraHU3MOB»

30 HavanpeHble sTanbl opraHndecKoi IBOIIOLNUN bubmmorexa [TOK
https://m.edsoo.ru/7f41bacc
bubnunorexa LIOK

31 DBOJTIOHS DYKApUOT https://m.edsoo.ru/7f41bacc
OCHOBHBIE 3Talbl HBOJIIOLUN PACTUTEIBHOTO Bu6miorexa [IOK

32 mupa. [Ipaktuueckas pabora «3ydyenue 0.5

0COOEHHOCTEH CTPOEHUsI PACTEHUH pa3HbIX

https://m.edsoo.ru/7f41bacc
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OTACIOB»

OCHOBHBIE 3TaIbI 3BOJIFOIIUH XUBOTHOI'O

bu6nmoreka [IOK

33
Mupa https.//m.edsoo.ru/7f41bacc
DBouroIus )KUBOTHBIX. [IpakTuyeckas
34 abota «/3ydyeHne ocoOOEHHOCTEH CTPOCHHUS 0.5 bubmmorexa LIOK
P 4 P ' https://m.edsoo.ru/7f41bacc
MTO3BOHOYHBIX KHUBOTHBIX
PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubmmoreka [JOK
35
nepuoiaM https://m.edsoo.ru/7f41bacc
36 MaccoBble BBIMUPaHHSI — 3KOJIOTUYECKUE bubnnorexa [JOK
KPH3UCHI IIPOIILIIOTO https://m.edsoo.ru/7f41bacc
37 CoBpeMeHHBIN HKOJIOTUYECKUN KPU3HUC, €r0 bubmmoreka [JOK
0COOEHHOCTH https://m.edsoo.ru/7f41bacc
CoBpemeHHas cucTemMa OpraHu4eckoro bu6mmoteka LIOK
38
MIPOLLIIOTO https://m.edsoo.ru/7f41bacc
OCHOBHBIE CHCTEMaTUYECKUE TPYIIIIBI bubnnoreka [JOK
39
OpraHu3MOB https://m.edsoo.ru/7f41bacc
40 AHTpONOJIOTUS — HayKa O YeJIOBEKE bubmmorexa [JOK
P VK https://m.edsoo.ru/7f41bacc
41 Pa3BuTHe npencraBaeHui 0 MPOUCXO0XKICHUN bubnnorexa [JOK
YeJloBeKa https://m.edsoo.ru/7f41bacc
MecTo yenoBeka B CUCTEME OpPraHU4YECKOI0
42 mupa. JIaboparopHas padora «3yueHue 05 bubmmnorexka HOK
0CcOOEHHOCTEH CTPOEHHUS CKelleTa YelloBeKa, ' https://m.edsoo.ru/7f41bacc
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»
43 JIBIOKyIIIME CUIIBI aHTPOIIOTeHEe3a bubmorexa [TOK
ym p https://m.edsoo.ru/7f41bacc
44 CooTHolleHrne ONOIOTHYECKUX U bu6muoreka [JOK

CoMaJIbHBIX (I)aKTopOB B aHTPOIIOT'CHEC3C

https://m.edsoo.ru/7f41bacc
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bubnunoreka LIOK

45 @)
CHOBHDIC CTA/IH aHTPOTOreHesa https://m.edsoo.ru/7f41bacc
46 [Taneorenerrka 1 najicOreHOMHUKA Bubmaorexa ITOK
https://m.edsoo.ru/7f41bacc
47 DBOIIOLUS COBPEMEHHOI'O YEJIOBEKA bubnnorexa LHOK
H p https://m.edsoo.ru/7f41bacc
Yenoreueckue pachl. [Ipakrrueckas pabora
48 «M3y4yeHne PKOJIOTHUECKUX aJarTarii 0.5 Bubmaorexa ITOK
yi g H ' https://m.edsoo.ru/7f41bacc
YeJIOBEKa
49 MeXTUCIUTIIMHAPHBIC METOTbI bubnunoreka LIOK
AHTPONOJIOTUU https://m.edsoo.ru/7f41bacc
50 3apokIeHNE U PA3BUTHE DKOJIOTUN buGnnorexa LIOK
PO p https://m.edsoo.ru/7f41bacc
Mertoas! 3kosorun. JlaboparopHas padora
51 «3yyeHne MeTon0B BKOJfOFI/I‘I{)eCKI/II))( 0.5 buGnuorexa [JOK
i N A ' https://m.edsoo.ru/7f41bacc
HUCCIIEAOBAHUID
59 3HaueHHne SKOJIOTUUSCKUX 3HAHUHN IS bubmuoreka [{OK
geJI0BEKa https://m.edsoo.ru/7f41bacc
bu6nunorexa LIOK
53 D
KOJIOTHHECKHE (aKTOpb! https://m.edsoo.ru/7f41bacc
Abunornueckue gakropsl. CBeT Kak
54 sKoJornueckuit pakrop. JlabopaTopHas 05 bubnnorexa [JOK
pabota «BrIsiBIIeHHE TPUCTTOCOOTECHU ' https://m.edsoo.ru/7f41bacc
OpFaHI/ISMOB K BJIMSHUIO CBCTaA»
AbGuotnueckue paktopsl. Temneparypa Kak
55 skoJornueckuit pakrop. JlabopaTopHas 05 bubnmnoreka [JOK

pabota «BpIsiBIeHNE TPUCTIOCOOIEHUI
OpPraHnu3MoOB K BJIIMSAHHIO TEMIICPATYPLI»

https://m.edsoo.ru/7f41bacc
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Aobnornuaeckue GpakTopsl. BnaxxHocTs Kak
sKojorndeckuii pakrop. JlaboparopHas

bubnunoreka LIOK

56 0.5
paboTa «AHATOMHUYECKHE OCOOEHHOCTH https://m.edsoo.ru/7f41bacc
pacTeHUi U3 pa3HBIX MECT OOUTAHUS)
bubnunoreka LIOK
57 C §)
PC/ILL ODUTAHMA OPraHH3MOB https://m.edsoo.ru/7f41bacc
bubnunoreka LIOK
58 b
HOJIOTHHECKUE PHTMBI https://m.edsoo.ru/7f41bacc
bubnuoreka [IOK
59 XK
M3HCHHbIC (POPMEL OPranH3MOB https://m.edsoo.ru/7f41bacc
bubnuoreka [{OK
b
60 MOTHYECKHE (aKTOpEI https://m.edsoo.ru/7f41bacc
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI
61 JIsI CYIIIECTBOBAHUS OPTaHU3MOB B CpeEie bubnnorexa [JOK
a ym p peAl https://m.edsoo.ru/7f41bacc
obouTanus
62 DKOIOTHUYECKUE XapPAKTEPUCTUKH TOMYIISAIIHA bubnnorexa [JOK
p p yi https://m.edsoo.ru/7f41bacc
OcHOBHBIE TTOKA3aTENN MOMYJISIIHN:
63 YHUCIEHHOCTD, INIOTHOCTD, BO3PacTHas U bubnnorexa [JOK
’ - BO3P https://m.edsoo.ru/7f41bacc
MOJIOBasi CTPYKTypa
OCHOBHBIE TTOKA3aTEIN HOMYIALNN:
64 0)KIaeMOCTD, IIPUPOCT Tel\?lll'[ LI)CTa bubnmorexa IOK
POHA » IPHPOCT, p ’ https://m.edsoo.ru/7f41bacc
CMEpPTHOCTb, MUTPALIUN
65 DKOJIOTHYECKasA CTPYKTYPA IMOMIYIIALIUNA bubnmorexa LOK
PYKTYP y https://m.edsoo.ru/7f41bacc
66 JlnHaMuKa MOMyJISINU U €€ PEeryJIsius bubmorexa HOK
y PeryIIA https://m.edsoo.ru/7f41bacc
67 KpuBble pocTa 4MCI€HHOCTH NOMYJIALINH. bu6muoreka [JOK

KpI/IBLIC BBDKUBAaHU A

https://m.edsoo.ru/7f41bacc
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Okonornyeckas Huma Bujaa. Jlaboparopuas

. bubnuorexa [IOK
68 pabora «IIpucnocobneHus ceMsH pacTeHUI 0.5 https://m.edsoo.ru/7f41bacc
K pacceneHuIo»
69 Buin kaK I bubnunoreka LIOK
1L AR GeTema HotyItm https://m.edsoo.ru/7f41bacc
20 3aKOHOMEPHOCTHU MOBEJICHUS U MUTPALINI bubmmoreka [JOK
KUBOTHBIX https://m.edsoo.ru/7f41bacc
bu6nmoreka [IOK
71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 https://m.edsoo.ru/7f41bacc
72 C) TKpBITasi CUCTEMA bubmmorexa [IOK
KOCHCTENA Kait OTEP https://m.edsoo.ru/7f41bacc
73 KpyroBopot BelecTB 1 NOTOK 3HEPTUH B Bbu6mmoteka [JOK
JKOCUCTEME https://m.edsoo.ru/7f41bacc
74 0 . bubnuoreka [{OK
CHOBHBIC TIOKA3aTEeIH SKOCUCTEM https://m.edsoo.ru/7f41bacc
75 C) KHe TTHPaMUIbI bubmorexa [JOK
Kosorree paMi https://m.edsoo.ru/7f41bacc
bubmmoteka IIOK
76 M3menenms coo0MecTs — CyKUecCHn https://m.edsoo.ru/7f41bacc
[Ipupoanbie 3K0cHCTEMBL. DKOCUCTEMBI 03€P bubmmnoreka HOK
77 .
U peK. DKOCUCTEMBI MOPEW U OKEaHOB https://m.edsoo.ru/7f41bacc
78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI bubmuorteka [IOK
TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb https://m.edsoo.ru/7f41bacc
79 A bubnuoreka [{OK
HTPOTIOTEHHBIE SROCHETEMH https://m.edsoo.ru/7f41bacc
80 Ypboakocucremsl. [IpakTudeckast pabota 05 bubnmnoreka [JOK
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» ' https://m.edsoo.ru/7f41bacc
81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX bubmuotexa [IOK
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B3aUMOJICYCTBUI OPraHU3MOB B
9KOCUCTEMAX

https://m.edsoo.ru/7f41bacc

MexaHu3Mbl BO3IEUCTBUS 3arpPsI3HEHUN
pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,

bu6nmoreka [IOK

82
OPraHU3MEHHOM, TONYJISIHIUOHHOM U https://m.edsoo.ru/7f41bacc
SKOCHCTEMHOM YPOBHSIX
83 buocdepa — obmemianerapHas 0060g09Ka bubnmnoreka HOK
3emin https://m.edsoo.ru/7f41bacc
bubnuoreka [IOK
84 Yuenue B. U. Bepuaackoro o 6uochepe https://m.edsoo.ru/7fA1bacc
bubnuoreka [{OK
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMoChepsI https://m.edsoo.ru/7f41bacc
86 Kpyrosoports! BeiecTs u bubanorexa [JOK
OMOTEOXUMHYECKUE ITUKITBI https://m.edsoo.ru/7f41bacc
87 3oHanpHOCTH Orochepsl. OCHOBHBIE OMOMBI bubmmoreka [JOK
CyILIn https://m.edsoo.ru/7f41bacc
. bubmuoreka [IOK
88 YeroiiumBocts Grocheps: https://m.edsoo.ru/7f41bacc
89 DKOJOTHYECKHE KPU3HUCHI i UX TPUUHHBI brbmmorexa LTOK
p p https://m.edsoo.ru/7f41bacc
bu6nmorexa LIOK
90 B i
03/CHCTBHE HesioBeka Ha GHochepy https://m.edsoo.ru/7f41bacc
01 AHTpPOIIOr€HHOE BO3/IEHCTBUE HA bubmmnoreka HOK
paCTUTENbHBIN U JKUBOTHBIM MU https://m.edsoo.ru/7f41bacc
but6mmorexa [IOK
92
Oxpatia MpHpOAE! https://m.edsoo.ru/7f41bacc
03 OcCHOBHBIE IPUHITUITBI YCTOMYHUBOTO bubnuotexa [JOK

Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOAbL

https://m.edsoo.ru/7f41bacc



https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc

PanronansHoe npupoa0Ionb»30BaHue U

94 coXpaHeHHe OMOJIOTHYECKOro pasHOOOpa3us 1 bubmorexa LIOK
P P P https://m.edsoo.ru/7f41bacc
3emiu
95 O60061enue o Teme «MUKPOIBOTIOIUS U €€ 1 bubnmnoreka HOK
pe3yJIbTaTh» https://m.edsoo.ru/7f41bacc
96 O6006mmenue mo Teme «MaKpOdIBOIIONHUS U €€ 1 bubnmnoreka HOK
pe3yJIbTaThl» https://m.edsoo.ru/7f41bacc
O6061menue o teme «IIpoucxoxaenue u bubmmoreka [JOK
97 1
pa3BUTHE )XKU3HU Ha 3eMiIe)» https://m.edsoo.ru/7f41bacc
98 O606menue o Teme «lIporucxoxaeHue 1 bubnnoreka [JOK
YEJIOBEKA — AaHTPOIIOTEHE3» https://m.edsoo.ru/7f41bacc
99 O60061eHne o Teme «IKOJIOTUs — HayKa O 1 bu6nmorexa LIOK
B3aUMOOTHOILICHUSIX OPTraHU3MOB) https://m.edsoo.ru/7f41bacc
100 O6006m1eHne o TeMe «OpraHu3Mbl U cpea 1 bubmmoreka [JOK
oOUTaHH https://m.edsoo.ru/7f41bacc
101 O06001eHne o TeMe «IKOJIOTHS BUIOB U 1 bubnnorexa [JOK
TIOITYJISILIAN https://m.edsoo.ru/7f41bacc
O606mmenue o Teme «buochepa — bubnnorexa [JOK
102 1
rio6anpHast IKOCHCTEMa) https://m.edsoo.ru/7f41bacc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* buonorus. buonornyeckue cucrems! u npouecckl, 10 kmace/ Tepemos A.B., Ilerpocosa P.A.,
O6miecTBo ¢ orpannueHHOM oTBeTCTBEHHOCTHI0 « MOl MHEMO3UHA»

* buonorus. buonorndeckue cucremsr u mponeccsl, 11 xknace/ Tepemos A.B., Ilerpocosa P.A.,

O6miectBo ¢ orpannueHHOM oTBeTCTBEHHOCTHI0 « MOl MHEMO3UNHA»

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. Anacracosa JL.I1. O6mas 6uonorus. Jlunaktuaeckne Mmatepuainsl. — M.: Benrana-I'pad,
1997.

2. bornanosa T.JI., Cononosa E.A. buonorus. CipaBoYHHK 1Jis1 CTApLIEKIACCHUKOB U
nocTymnarmmux B By3sl. — M.: ACT-tipecc, 2006.

3. bonrosa 1.B. COopHuk 3aaa4 1o od1eii onosoruu uig nocrynatomux B BY3s1. — M.:
Onukc 21 Bek, 2005.

4. 3axapos B.b., MamontoB C.I'., Conun HU. O6mas 6uonorusi: Yue6. s 10 — 11 ki
obmreobpazoar. Yueb. 3aBeaenuit - M.: [Ipoda, 2005.

5. Puc 3., Crepubepr M. Ot kietok k aromam: MurocTpupoBaHHOE BBEACHHE B
MoJieKysipHyto ouonoruto: Ilep ¢ anri. — M.: Mup, 1988.

6. CyxoBa T.C., Koznosa T.A., Coanr H.. O6mas 6uonorust. 10 — 11 xr.: Pabouas Terpaap k
yueOHuky / nox pen. B.b. 3axaposa. — M.: [Ipoda, 2003.

7. Ypoku obueit ononoruu: [locodbue mis yuurens / B.M. Kopcynckas, I'.H. Muponenxo,
3.A. MokeeBa, H.M. Bep3uiun. — M.: IIpocsemnienue, 1986.

8. Kpukcynos E. A., [Taceunuk B. B. Okonorus. 10 (11) knace: Yue6. s 6meodpazoBar.
yue0. 3aBeieHnid. 5-e u3f., mopad. M.: Ipoda, 2001. — 256

9. Peitmepc H. ®@. Kpatkuii coBaps Ononornueckux TepMuHoB: KH. 17 yuurens. — 2-e u3z.



M.: Ilpocsemenue, 1995. — 368 c.

10. Peiimepc H. @. Hauana sxonornueckux 3Hanuit. M.: U3garenscreo MHOITY, 1993. — 261
C.

11. Oumuknonenus aia neter. I'nas. Pen. B. A. Bomogun.M.: ABanra+, 2001. — 448 c.

12. Bepsunun H.M., Kopcynckast B.M. O6mmast MmeToauka rnpernoaaBaHusi 0uojaoruu. — M.:
ITpocsemienue, 1986.

13. 3axapoB B.b, Mycradun A.I'. O6miast 6Moa0THs: TECTHI, BOIPOCHI, 3aJaHus. — M.:
ITpocsemenue, 2003.

14. Viranosa T.B., Kammuaosa I'.C., Msarkosa A.H. COopHUK 3amaHuii 110 001Iel OMOI0TuH. —
M.: [Ipocsemienue, 2002.

15. Mumuna H.B. 3aganust st caMoCTOATEIbHON paboTh o 00miei ouonoruu. 11 kimace. —
M.: Ilpocsemienue, 1985.

16. lumkunckast H.A. I'enetuka u cenexumsi: Teopus. 3ananus. OtBeTsl. — Capatos: Jluiei,

2005.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
1. 1C: Ypok. Pexxum nocryma: https://urok.1c.ru/

2. Obnaynas riatgopma oToOpakeHus: Bepu(GUIMPOBAHHOTO TU(PPOBOTO 00Pa30BATETHLHOTO
KoHTeHTa u cepBucoB AO «M3natenscTBo «IIpocBemenuey». Pexxum nocryna:
https://educont.ru/

3. Mob6wibHOE 31eKTpoHHOE 0OpazoBanue. [ludposas oOpazoBarensHas cpefa ¢
WHTEPaKTUBHBIMHU OHJIaiiH-KypcaM. Pexxum mocrtyma: https://mob-edu.com/

4. HoBas mkona. OnnaitH-1mkosa noarotoBku k EI'D o Bcem npeameram. Pexum nocryna:
https://educont.ru/

5. Hogsrit muck. [{udporas oOpazoBarensHas miatGopma. YueOHbIe MaTepHUaITbl 115

IIEJJaroroB M MIKOJBbHUKOB. MIHTepakTUBHBIN KOHCTPYKTOP YPOKOB M ynpaKkHeHHUH. Pexxnm



noctyna: https://educont.ru/

6. O6naxo 3Hanuii. THTEpaKTHBHBIE YPOKH U UG POBBIC JOMANTHUE 3aJaHus. Pexxum goctyna:
https://www.imumk.ru/

7. ®okchopa. Kpynueiimas onnaiiH-mkona B Poccun. Pesxum nocryma: https://foxford.ru/

8. SAKnacc. [TonmHOyHKIIMOHABHAS TG POBaAst CUCTEMA JIsl 00pa30BaTEIbHBIX OpraHU3aIni.
Pexxum nocryna: https://www.yaklass.ru/

9. Globallab. ITugpposas obpazoBaTenbHast cpeia COBMECTHOM MPOSKTHON |
UccIe0BaTeIbCKOi nesrensHocTH. Pexxum nocrymna: https:/globallab.org/ru/#.Yvgqw2HZByUk
10. IBLS. HMuTennekryansHas oOpa3oBarenbHas iaTdhopmMa sk yIeHUKOB U TIEIaroroB ¢

oubmmorekoi oopazoBarensHOro KoureHTa mo ®I'OC. Pexxum gocryma: https://ibls.one/






