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Pa6ouas mporpamma o61ieo0pasoBaTelbHON 6a30B0# y4e0HOM NMCIMIUIMHEL
OV]I.08 y Buonorus npennasnadena mis peanusaruu IITICC3 CIIO na Gase
OCHOBHOT0 00mero 00pa3oBaHUSA C OJHOBPEMEHHBIM IIOJYYEHHECM CpEJIHEero
ob1ero 0b6pa3oBaHus.

Iporpamma pazpaboTaHa ¢ ydeToMm TpeboBaHui CDI“OC cpemHero ofIero
o6pa3zopanus (yTBEP)KIEHHOr0 INpuka3zoM MHHHCTEpCTBa 00pa3oBaHus M HayKu
Poccuu or 17 mas 2012 roga Ne 413), Tlpukazom Munuctepcrsa IIpocserieHus
Poccum ot 12.08.2022 Ne 732, zapeructpuaposanroM B Muriocte PO 12.09.2022
Ne 70034 «O BHecenuu uaMenenuii B ®I'OC cpemuero obuiero obpasosaHus,
yTBEpXK/IeHHBII mprkasoM MunoGpuayxu Poccrr ot 17.05.2012 Ne 413», ®I'OC
CpelHero MpO(EecCHOHAIBHOr0 00pasoBaHus MO  CHCLHMANBHOCTH 31.02.01
JleueGuoe neno, popma oOydenus: ounas (IIpuxas Munnpocselenus PO ot
04.07.2022 roma Ne 526, sapeructpupoBanblii B Muntocte PO 05.08.2022 Ne
69542), ¢ ydetom DenepanbHOii obpaszoBarenbuoii nporpammser - COO
yrBepkaeHHEoM [Ipukazom Munnpocsemesus PO NelOl4 or 23.11.2022 .,
3aperucTpUpoBaHHbii B Muniocre PO 22.12.2022 r. Ne71763 u IlpumepHoH
paboueii mporpamMMbl  00IIE00pa30BATENBEHON JIMCHMILTMHEL  «BHONOTHD) Ul
1po)ecCHOHATBHEIX 06Pa3oBaTeNbHEIX OpraHu3anuii, pekoMeroBanHoi PI'EOY
JITIO UPIIO u ytBepxaeHHOH Ha 3aceranud Cosera 110 OLEHKE COAEpKaHUS U
KauecTBa MPUMEPHBIX pabodux IporpamMm 0011e00pa3oBaTeNbHOrO H COLUANBHO-
IyMAHUTAPHOTO IMKJIOB CpexHero mpodeccroransHoro obpasosanus (IIporoxon
Nel14 or 30 mosOps 2022).

PaspaboTunk:
Apcanan IOnmus [eHHapeBHA - IPeNoaBaTelh NepBod KBaluQUKalHOHHON
kareropuu [ BIIOY PO «TMK».

PenensenTtnl:
[Murenxas Enena HukonaesHa — yaurens 6uonornn MOBY COII Ne23
Aptemerko Enena Bragumuposna— mpenogasatens ['bIIOY PO « TMK»
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1. O0mas xapakrepucTuka padoueii nporpaMmsbl 00111e00pa3oBaTeJIbHOM

AACIUTLINHBI.
1.1. ObmeobpazoBarensHas aucuuminHa OY .08, buonorus ssisercs

o0s3aTenpHOM  YacThio  00IIeo0Opa3oBaTeNbHOTO  LUKIA  00pa3oBaTeIbHOU
nporpamMmel B cootBeTcTBUU ¢ PI'OC CIIO nmo cneumansHOcTH JleuebHoe nesno
peanu3yemoii Ha 6a3e OCHOBHOTO 00IIero oopa3oBanus. [Iporpamma paspaborana
Ha ocHoBaHuM TpedoBanmit ®I'OC cpemuero oo1mero 0opa3oBaHusl.

1.2. e 1 mu1aHupyeMble pe3yJibTAThl OCBOEHUSI TUCHMILIUHDI:
1.2.1.llesm v 32124 AUCHUTINHBI:

Hean: ®opMupoBaHue y 00y4aroluXxcsi CUCTEMbI 3HAHUN O PA3IMYHBIX YPOBHSIX
KU3HU CO 3HAHUEM COBPEMEHHBIX MPEACTABICHUN O KMBOM MPUPOJIE, HABBIKOB
N0 MPOBEACHUIO OMOJOTUYECKUX MCCIENIOBAaHUNA C COONIOEHUEM 3THUYECKHX
HOPM, apryMEHTHUPOBAHHOM JIMYHOCTHOM MO3UIIMH TI0 O€pEKHOMY OTHOILIEHHUIO K
OKPYKaroIIEn Cpele.

3agaun:

nojiyueHue (yHIaMEHTAIbHBIX 3HAHUM O OMOJOTHYECKHX CHCTeMax
(Knerka, Opranuzm, Ilomymsus, Bun, DxocucteMa); HCTOpUH pa3BUTHUS
COBPEMEHHBIX TMPEACTAaBICHUN O JKUBOM MPHUPOJAE, BBIIAOIIMXCS
OTKPBITUAX B OHMOJIOTMUECKOW HayKe; poJd OHOJOTMYECKOM HAyKH B
(GbOpMHUPOBAaHUM COBPEMEHHOM E€CTECTBEHHO-HAYYHON KapTUHBI MHpA;
METO0/1aX HAyYHOI'O MO3HAHUS;

OBJIAJICHUE YMEHUSIMHU JIOTUYECKH MBICIUTh, 0OOCHOBBIBATH MECTO U POJIb
OMOJIOTMYECKHUX 3HAHUM B MPAKTUYECKON AESITENbHOCTHU JIIOJIEH, Pa3BUTUU
COBPEMEHHBIX TEXHOJIOTH; OMpPENENsTh >KUBBIE OOBEKTHI B TPHUPOJE;
NPOBOANTH HAONIONEHUS 332 SKOCHUCTEMAMM C IENbI0 HMX OINUCAaHUS U
BBISIBJICHHSI €CTECTBEHHBIX WU AHTPOIIOT€HHBIX W3MEHEHUU; HAaXOIUTh U
aHAJIM3UPOBATh HHPOPMAIIHIO O KHUBBIX O0BEKTaX;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTE 00ydYaroumxcsi B NpoLEecCe H3YYEHHs] OMOJIOTMUECKHX
SABJICHUM;  BBIAAIONIMXCS  JOCTHXKEHUW  OMOJOTMH, BOILIEAIIMX B
OOIIIEYeIOBEUECKYI0 KYJIbTYpPY; CIOXHBIX M MPOTUBOPEUYUBBIX MyTEH
Pa3BUTHSI COBPEMEHHBIX HAy4YHBIX B3IJIAJIOB, UACH, TEOPHl, KOHILIECMIIHM,
runote3 (0 CYIIHOCTH M MPOUCXOXKICHUHM >KU3HH, YEJIOBEKAa) B XOJIe
paboThI ¢ pa3TUIHBIMU UCTOYHUKAMU HHPOPMAIHH;

BOCIIUTAHNWE YOEXKIEHHOCTH B HEOOXOJUMOCTH TIO3HAHUS >KUBOU
OpUPOJBI, HEOOXOJUMOCTH  PALMOHAIBHOTO  MPUPOAOIOJIB30BAHUSA,
Oepe’KHOTO OTHONICHHS K MPUPOJHBIM pEeCcypcaM U OKpy:Karoulel cpeae u
COOCTBEHHOMY 3/I0POBBIO; YB&XKEHHS K MHEHUIO  ONIOHEHTa MpHU
00CYXIeHUH OUOJOTUUECKUX TPOOIeM;

UCIOJIb30BAaHUE MNPUOOPETEHHBIX OWOJIOTMYECKUX 3HAHUHW M YMEHUU B
MOBCEHEBHOM *U3HU JJIs1 OLIEHKH MOCJEICTBUI CBOEH AesTeNnbHOCTU( U
NEATEeIbHOCTH APYTUX JIOJIe) MO OTHOIICHHIO K OKpPYXarlleil cpese
3I0POBBIO JIPYTHUX JIFOJEH W COOCTBEHHOMY 370pPOBBIO; OOOCHOBAaHHE U
coOmomenne Mep TmpodriIakTHKKA 3a00J€BaHWN, OKa3aHWE TEePBOU
MOMOIIH NPU TPaBMax, COOJIIOIEHUE MPABUII MIOBEJCHHS B IPUPOJIE.



1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHUS 001Ie00pPa30BaTEIbLHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

B cootBerctBuu ¢ TpedoBanusimu GI'OC cpennero obmero oOpazoBaHus u
B paMKax MPOrpaMMbl y4eOHOM TUCHUIUIMHBI 00YYaIOIIMMHICS OCBaNBaIOTCS:

IIpeameTHble pe3yabTaThl:

1) chopMUPOBAHHOCTh 3HAHUH O MECT€ M POJU OHOJIOTUHM B CHCTEME
€CTECTBEHHbIX HayK, B ()OPMHpPOBAaHHMHM COBPEMEHHOH €CTECTBEHHOHAYYHOMH
KapTHHBI MUpPa, B MO3HAHUHM 3aKOHOB IMPUPOJABI U PEIICHUU KU3HEHHO BaXKHBIX
COIMAIbHO-ITUYECKUX, IKOHOMHUYECKUX, IKOJIOTMUYECKUX MPOOJIeM YeI0BEeUECTBa,
a TakKXKe B PEIICHUU BOIMNPOCOB PALMOHAIBHOTO MPUPOAOINOIb30BaHUSA; B
(GbopMHpPOBAaHUM ILIEHHOCTHOTO OTHOILIEHHUS K TPHUPOAE, OOLIECTBY, YEJIOBEKY; O
BKJIaJI€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE OUOJIOTUY;

2) yMeHHeE BIaJIeTh CUCTEMON OMOJIOTUYECKUX 3HAHHM, KOTOpask BKIIOYAET:

OCHOBOIIOJIArarIue OMOIOTHYECKUE TEPMUHBI U MOHATUS (KU3Hb, KIIETKA,
TKaHb, OpraH, OpPraHWU3M, BHJ, TMOIYJSIINSA, SKOCHCTEMa, OMOIeHO03, Omocdepa;
MeTabonM3M, TOMEOCTa3, KIETOYHBIH  HMMMYHHTET, OHOCHMHTE3  Oelka,
OMOIONMMEPBI,  JUCKPETHOCTb,  CaMOPEryJALMs,  CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, SHEPIO3aBUCUMOCTh, POCT U Pa3BUTHUE);

ouonoruueckue teopuu: kinerounas teopus T. llIBanna, M. llneiinena, P.
BupxoBa; kinoHaibHO-cenekTuBHOro ummynurera II. Opmux, N.1. MeuHukosa,
XpPOMOCOMHAsl TE€OpHUsl HACIEACTBEHHOCTHM T. MopraHa, 3akOoH 3apOJbIIIEBOrO
cxonctBa K. bapa, sBomonmonnas teopust Y. JlapBuHa, CUHTETHYECKass TEOPUs
ABOJIIONIMM, Teopusi aHTpomoreHe3a Y. JlapBuna; Teopusi OuoreoineHo3a B.H.
CykauéBa; yuenus H.W. BaBumnosa - o lleHTpax MHOTO0Opa3us U MPOUCXOKIACHUS
KyJapTypHbIX pacteHuid, A.H. CeBeprioBa - 0 MyTAX UM HANpPaBICHUAX DBOIIOLNH,
B.W. Bepnazckoro - o 6uocdepe;

3aKOHBI (€AMHOOOpa3usi TOTOMKOB IE€PBOrO MOKOJICHMS, PaCHICTUICHUS
IPU3HAKOB, HE3aBUCUMOI'O HaclieI0BaHUs NMpU3HaKoB I'. MeHens, CLemIeHHOro
HACJEIOBAHMUS NPHU3HAKOB M HapylleHus cuemieHuss reHoB 1. Moprana;
rOMOJIOTHYECKUX PSAAOB B HaciuencrBeHHoM wusmeHuumsBoctn H.M. Basuiosa,
reHeTuyeckoro pasHosecus k. Xapau u B. BaitnGepra; 3apopIieBoro cxoacTaa
K. Bapa, 6uorenerndeckoro 3akona 2. ['ekkens, . Mromiepa);

MPUHLUIBI (YUCTOTHI TAMET, KOMILIEMEHTAPHOCTH);

npaBwia (MuHumyMma FO. JIuOuxa, 3KOJOrMYECKOW MUpaMUIbl YHUCEN,
OMOMAacChl M DHEPTUH);

runore3bl  (koanepatHo A.M. Omnapuna, nepBuuHoro OyiboHa JIx.
Xonpaeina, mukpocdep C. @okca, pudozuma T. Yek);

3) BiazeHHE CUCTEMOMN 3HaHMUI 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHUS,
UCIIOJIb3YEMbIX B OHMOJIOTMYECKUX HCCIEIOBAHUAX KUBBIX OOBEKTOB U IKOCHUCTEM
(omucanue, uU3MepeHue, MPOBEICHHE HAOIIOJCHUI), crocoO0aMu BBHISBJICHUS U
OLICHKM aHTPOIIOI'€HHBIX U3MEHEHHI B IPUPOJIE;

4) yMeHHE BBIIEIATE CYLIECTBEHHBIE IPU3HAKU:

CTPOEHHUS BHPYCOB, KJIETOK MPOKAPUOT M 3YKAPUOT; OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPraHU3MOB, BUI0B, OMOT€0IIEHO30B, SKOCUCTEM U Orochepsl;

CTPOEHHUSI OPraHOB M CHUCTEM OPIraHOB PACTEHH, XUBOTHBIX, YEJIOBEKA;
IPOLIECCOB  KU3HEIAEATEIbHOCTH, NPOTEKAOUMX B OpPraHU3Max pPacTEeHUU,
YKMBOTHBIX U YEJIOBEKA;



OMOJIOTHYECKUX TPOIIECCOB: OOMEHa BEIIeCTB (MeTaboJu3M), HH(pOpMAIUU
U TIpEBpallleHus] dHEPruH, OpPOKEHHUs, aBTOTPO(YHOTO U TEeTepOTPO(PHOrO THUIIOB
nuTaHus, (OTOCHMHTE3a U XEMOCHHTE3a, MHTO3a, MeHo3a, TraMeToreHesa,
IMOpHOreHe3a, HoCTIMOPUOHAIBHOTO PAa3BUTHS, PAa3MHOKEHUSI, UHIUBUIYaJIHHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMO/ICHCTBUS T€HOB, reTepo3uca; AeUCTBUM
UCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOIIET0, IBMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa; aJJIONIaTPUYECKOTO U CUMITATPUYECKOTO
BUJI000pa30BaHUS; BIUSHUS ABUKYILIUX CUJI SBOJIOLMU HA T€HOPOH]I TOIMYJISIINY;
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpelie 0OMTaHusl, Yepel0OBaHUsl HAMpPaBICHUN
HBOJIIOIMH; KPYTOBOPOTA BEILIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

5) ymMeHue yCTaHaBJIMBATh B3aUMOCBSA3M MEXKIY CTPOCHHUEM U (PYHKIUSMU:
OpraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OpraHaMM M CHCTEeMaMH OpraHoB Yy
pacTeHuM, >KMBOTHBIX M YEJIOBEKAa; MEXIy dTarnaMu OOMEHa BEUIECTB; 3TalaMu
KJIETOYHOTO IUKJIA U KU3HEHHBIX IIMKJIOB OPraHU3MOB; dTaaMu SMOPUOHAILHOTO
pa3BUTHS; TEHOTUIIOM U (PEHOTHUIIOM, (PEHOTUIOM U (pakTOpamu cpenbl OOUTaHUS;
IPOLECCAaMH  SBOJIOIHNH; JIBUKYIIUMHU CHJIAMU aHTPOIIOTE€HE3a; KOMIIOHEHTaMHU
Pa3TUYHBIX IKOCUCTEM M MPUCTIOCOOICHUSIMHA K HUIM OPTaHU3MOB;

6) yMEHUE BBISIBISATh OTIMUUTEIHHBIC MPHU3HAKH XUBBIX CUCTEM, B TOM
qyclie TPUOOB, PACTEHUH, KUBOTHBIX M YEJIOBEKa; MPHUCIOCOOICHHOCTh BUAOB K
cpene oOuTaHUs, aOMOTHYECKMX H OMOTHYECKUX KOMIIOHEHTOB JSKOCHCTEM,
B3aMMOCBSI3€l OpraHM3MOB B COOOIECTBaX, AHTPONOTEHHBIX W3MEHEHHH B
HKOCUCTEMAX CBOEH MECTHOCTH;

7) yMEHHE HUCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTbI, OMOJIOTUYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsI JOKa3aTeIbCTBAa POJCTBA OPraHM3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYII; B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTAaHUS; €MHCTBA
YeJIOBEUECKUX pac; HEOoOXOAMMOCTH 370pOBOTO o00pa3a >KHU3HHM, COXpPaHEHUs
pa3Ho00pa3usi BUJOB M SKOCUCTEM, KAaK YCIIOBHUS COCYIIECTBOBAHUS MPUPOJbI U
YeJI0BEYECTBA;

8) ymeHue pemiaTh TOWCKOBBIE OWOJIOTWUYECKHE 3aJadyd; BBISBIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3M  MEXKIY HCCICTyeMBbIMH  OWOJIOTHYECKUMU
o0beKTaMu, TIpollecCaMH U SBJICHHUSIMH; JIeJaTh BBIBOJALI M TIPOTHO3HI Ha
OCHOBAHMWH TIOJYYCHHBIX PE3YyIbTaTOB;

9) yMEHHE BBIIBUTATH THUIIOTE3bI, MPOBEPITh HMX IKCICPUMEHTATHHBIMH
cpeacrBamu, GOpMynupys Iejib HUCCIEI0BAHMS, aHAIM3UPOBATh MOJIyYEHHbBIE
pe3ynbTaThl U JeNaTh BHIBOJIBI;

10) mpuHMMAaTh YydyacTHE€ B HAy4YHO-HCCIENOBATEIbCKOM paboTe 10
OMOJIOTHH, PKOJOTMU U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJIbHBIX HAYYHBIX
o011ecTB ¥ MyOJIMYHO MPEACTABIATh MOJTYYEHHBIE PE3yJbTaThl HA YUYEHHUYECKHX
KOH(epeHIUAX Pa3HOro YPOBHS;

11) ymMeHHe OLEHUBATh 3THUECKUE ACTIEKThl COBPEMEHHBIX UCCIEOBAaHUN B
oOnmacTh OWMOTEXHOJOTMM W TEHETUYECKUX TEXHOJOTMi  (KJIOHHPOBAHHE,
UCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAIMPABICHHOE M3MEHEHHWE T€HOMAa M CO3/aHHe
TPAHCTEHHBIX OPTAHU3MOB);

12) ymeHue MOTHUBHUPOBATH CBOW BBIOOp Oymaymied mpodeccruoHaaIbHOMI
NEATETLHOCTH B 00JIACTH OMOJIOTHH, MEIUITUHBI, OMOTEXHOJIOTHH, TICHXOJIOTHH,
9KOJIOTUH, BETEPUHAPHM, CEIIbCKOTO XO34WCTBA, MHILNEBOM MPOMBIIUICHHOCTH;
yrayOmnsiTh TMO3HABaTEIbHBIM HMHTEPEC, HAIPABICHHBIM Ha OCO3HAHHBIA BBHIOOP
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COOTBETCTBYIOIIEH MPOPECCUU U MPOAOHKEHHE OMOJIOrMYECKOro o0pa3oBaHusl B
YUPEXKIECHUSIX CPEAHETO MPO(EeCCHOHAIBHOTO U BHICIIETO 00pa30BaHUS.

JIn4HOCTHBIE pe3yJIbTAThI:
JIP 20 CdhopmMupoBaHHOCTH 370pOBOTO W 0€30MacHOTO 00pasza KHU3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/10POBBIO;
JIP 22 AXTuBHOE HENpUATHE BPEAHBIX MPHUBBIUEK U UHBIX (POPM MPUUMHEHHUS
Bpeaa PU3NYEeCKOMY U IICUXUYECKOMY 3/I0POBbIO;
JIP 27 CdhopMUpOBAaHHOCTh IKOJOTHYECKOW KyJIbTYpbl, IOHUMAaHUE BIIMSHUS
COLIMAJIbHO-DKOHOMUYECKUX MPOLECCOB HA COCTOSHHE MPUPOJHOU U
COLIMAJIBHOM CpeJibl, OCO3HAHME TJOOANBLHOIO XapakTepa JSKOJOTHYECKUX
poOJieM;
JIP 29 AxTHBHOE HENpHUATHE ICWCTBUM, MPUHOCAIIMX BPEJ OKPYXKaIOUIEH
cpene;
JIP 31 Pacmupenue onpiTa AeSITeIbHOCTH IKOJIOTMYECKON HAPaBIEHHOCTH;
JIP. 34 Oco3HaHuME€ LIEHHOCTM HAYYHOW JIESITEIIbHOCTH, T'OTOBHOCTh
OCYIIECTBJIATh  INPOEKTHYI0 M HCCIEIOBATENIBCKYI0  JIESITENbHOCTh
WHJVBUYAJIHO U B TPYyIIIIE.

MeranpeamerHble:

OBnascHUE YHUBEPCATLHBIMU YUSOHBIMH MO3HABATEILHBIMH JICHCTBUSAMMU:

a) 0a30BbIC JIOTMYECKUE ICUCTBUS:

CaMOCTOSITEIbHO  (pOpMyJIMpOBaTh M aKTyaIM3UpoOBaTh  IPoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBCHHBI MPHU3HAK WM OCHOBAHHS JIJII CPAaBHCHMS,
KJ1IacCUpUKAIIUA U 000OIICHHUS;

OTIPENICIATh IIEIH JIeATeIbHOCTH, 3aJaBaTh IapaMeTpPbl W KPUTEPHH HX
JIOCTHIKEHHUS,

BBISIBIIAITH  3aKOHOMEPHOCTH UM MPOTHBOPEUYUS B  PacCMaTpPUBAEMBIX
SIBIICHUSAX;

BHOCUTh KOPPEKTHBBI B  JICATECILHOCTh, OIIGHUBATh COOTBETCTBUE
PE3yNBTATOB LEJISIM, OIICHUBATh PUCKHU MOCJICICTBUNA IEATETLHOCTH;

pa3BUBATh KPEATUBHOE MBIILICHUE TP PEIICHUH KU3HEHHBIX MPOOIIeM;

0) 0a3oBbIC UCCIICIOBATEIILCKUE ICUCTBUSA:

BIIAJETH HaBbIKAMH y4eOHO-UCCIIeI0BATEIbCKON u MPOCKTHOU
NeATEILHOCTH, HaBBIKAMU Pa3peIICHUs MPoOIIeM;

CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIIbHOMY TIOMCKY METOJIOB
pEIICHUS MPAKTUISCKUX 3aJ1a4, IPUMEHCHUIO Pa3IMYHBIX METOIO0B ITO3HAHMS;

OBJIQJICHWE BHUJAMH JICSITCIILHOCTH II0 TOJYyYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIPETAIIMKA, TPEOOPA30BAaHUI0O W MPUMEHCHHIO B PA3IMYHBIX yUeOHBIX
CUTYaIMsIX, B TOM YHCJIC TIPH CO3TaHUH YICOHBIX M COIUATBHBIX MTPOEKTOB;

dbopMHpOBaHWEe HAYYHOTO THMA  MBIIUICHHUS, BIAJACHUE HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMY MOHATUSIMHU ¥ METOJIAMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOMN
NESATETLHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpPOBATh 3a/ady,
BBIJIBUTATh THUIIOTE3y €€ PEeIICHUs, HaXOAUTh apryMEHTHI I JI0Ka3aTeIbCTBA
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CBOMX YTBEPXKICHUI, 3aaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJNIYYCHHBIC B XOJ€ PEIICHHS 3aJadyd  Pe3yJIbTaThI,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSM, OIIEHUBATh MPHUOOPETEHHBIH OIIBIT;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI C YyY€TOM aHAJIM3a WUMEIOITIXCS
MaTepHaTbHBIX U HEMATePUAITLHBIX PECYPCOB;

OCYIIECTBJISITh 1I€JICHANPABIECHHBIN MOKUCK MEepeHoca CPEeNCcTB U CIOcOoO0B
NeNCTBUA B MPO(ECCHOHANBHYIO CPEey;

YMETh MEPEHOCUTHh 3HAHMS B MO3HABATEJIbHYIO M MPAKTUYECKYIO 001acTH
KU3BHENIEITEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE UJEH, NPEJIaraTh OpUruiHaIbHbIEC MOAXOAbl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS;

B) paboTta ¢ uH(popMaImen:

BIAJCTh HABBIKAMHU TOJYYCHHUS HHPOPMAIUA M3 HMCTOYHUKOB PA3HBIX
TUTIOB, CaMOCTOSATEILHO OCYIIECTBIISITh TOWUCK, AaHAlW3, CHUCTEMATH3AIUI0 U
WHTEPIpETANIO HHPOPMAINK PA3IMYHBIX BUIOB U (DOPM MPEICTaBICHUS;

OIICHUBAThH JOCTOBEPHOCTh, JISTUTUMHOCTh MH(POPMAIINH, €€ COOTBETCTBUE
MIPABOBBIM M MOPAIHHO-ITUIECKUM HOPMaM;

UCIIOJIb30BaTh  CpPEACTBA HMH(POPMALMOHHBIX U  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX
3aad ¢ coOnrofeHueM TpeOOBaHUW HSPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMpaBOBbIX U  JTUYECKHMX HOPM, HOpPM
nH(popMaIIMOHHOM 6€301aCHOCTH;

BJIaJE€Th  HABBIKAMM  pACIO3HABaHUs U 3aUUThl  MHPOPMALINH,
nH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OBnazieHNEe YHUBEPCATLHBIMU KOMMYHUKATUBHBIMH JICHCTBHUSIMU:

a) oOIeHue:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX chepax >KU3HU;

pacno3HaBaTh HeBepOalbHBIE CpENCTBa OOIICHUS, MOHUMATh 3HAYCHHE
COIMAJIPHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKA KOH(DIUKTHBIX CUTyallMid WU
CMSTr4aTh KOHQIHUKTHL;

BJIAJETh PA3IMYHBIMU CIIOCOOaAMU OOLIEHUS U B3aUMOJICUCTBUS;

apryMEHTUPOBAHHO BECTH JHAJIOT, YMETh CMAr4aTh KOH(IUKTHBIC
CUTYalINH;

Pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHUS C HMCMOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

0) coBMecTHas AesATEIbHOCTb:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUyIbHON
paboThI;

BBEIOMPATh TEMATUKy M METOJBI COBMECTHBIX JEHCTBUW C Y4ETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KKIOTO WICHA KOJUICKTUBA;

OPUHUMATh II€IM  COBMECTHOW JICSITENIbHOCTH, OPTaHW30BBIBAaTH U
KOOPJIWHUPOBATh JACHUCTBUA IO €€ JOCTHXKEHHIO: COCTAaBJISITh IUIAH JEUCTBHM,
pacnpenensiaTh poJd C y4eTOM MHEHWW YYaCTHUKOB OOCYXIATh pe3yIbTaThl
COBMECTHOM pabOThI;



OIICHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXKJIOTO YYAaCTHMKA KOMAaHJIbI B
001l pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

OBnazieHNue YHUBEPCATbHBIMU PETYJIITUBHBIMU 1I€UCTBUSMU:

a) caMOOpraHu3aIus:

CaMOCTOSITEJIbHO OCYLIECTBIISATh [MO3HABATEIIbHYIO JI€SITEIILHOCTD, BBISBISATH
po0JIeMBbI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIC 3a7a4ll B 00pa30BaTEIHHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSIX;

CaMOCTOSITEJIbHO COCTaBJATh IJIaH peuieHus MpoOJieMbl C  y4eTOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MIPEANOUYTEHUI;

JaBaTh OIIEHKY HOBBIM CUTYallUsM;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

crocoO0CTBOBATh (DOPMUPOBAHUIO M MPOSIBJICHUIO HIMPOKOW JPYAUIMU B
pasHBIX O0JacTAX 3HAHWM, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTpOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHUBBI B JESTENBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJ€Th HABBIKAMU  [IO3HABAaTEIbHOM  peQIeKCHM KAk  OCO3HAHMS
COBEPILAEMbIX JEUCTBUI UM MBICIUTEIbHBIX IMPOILIECCOB, WX PE3YJIbTATOB U
OCHOBaHU;

YMETh OLICHMBaTh PUCKM U CBOEBPEMEHHO IMPUHUMATH PEIICHHS IO HX
CHUXEHUIO;

B) SMOIMOHAIBHBIA UHTEIUIEKT, MPEnoaraonmii chopMHUPOBAHHOCTS:

CaMOCO3HaHUS, BKJIFOUAIOIIETO CHOCOOHOCTD MOHUMATh CBOE
HMOIIMOHAJILHOE COCTOSIHME, BHUAETh HAIMpaBieHUs pPa3BUTHUS COOCTBEHHOMU
IMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETryJIMPOBAHUS, BKJIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
HIMOLIMOHABHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBALMH, BKIIOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LEIH U
yCcrexy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh, MCXOAS W3 CBOMX
BO3MOKHOCTEM;

OMIIATUHU,  BKJIIOYAIOUIEH  CIMOCOOHOCTh  MOHMMATh  AMOIMOHAJILHOE
COCTOSIHME JIPYyTUX, YYWUTHIBaTh €ro TMpU OCYIIECTBICHUH KOMMYHHKAIIUH,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB,  BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPAMBAaTh
OTHOILUEHUSI C JPYTUMHU JIIOJbMHU, 3a00TUTHCA, MPOSIBISATH MHTEPEC M pa3peliaTh
KOH(JIMKTHI;

I) MpUHATHE ce0s U APYTHUX JHOACH:

NPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTHI APYIUX JIIOJIEH MPU aHAJIU3€E PE3yJIbTaTOB
NEeSATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO APYrUX JIFOJIEH HA OLIHOKH;

pa3BUBAThH CIIOCOOHOCTH TTOHUMATh



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTLJIAHBI
O0beM yueOHOM IMCUMIIMHBI M BUABI Y4eOHO# padoThI

Buj yueOHoi1 padoThl

Oo0BeM yacoB

Oobs13aTesibHASI AyIUTOPHAS YueOHAasi HATPY3Ka (Bcero) 150
B TOM YHCJIE:
TEOPETUYECKUX 3aHATUI 112
IIPAKTUYECKHUE 3aHATHS 32
CamocrosiTesibHasi padoTa 00y4aumerocs (Bcero) 0
ITpoMexyTouHas aTTectanys B (popMe IK3aMeHa 6
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HaumenoBanue Conep:xanmne y4eOHOTro MaTepuasia, NpaKTHYECKUE 3aHATHSA, . | & Koant
6 6 yaro Hxest 8 E KOMIIETCHINH U JTUYHOCTHBIX
pa3aesioB M TeM caMocTosiTeJIbHAsI padoTa 00y 1 2 |2, pe3yIbTaToB,
@ = s (dhopmupoBaHuio
2 E E KOTOPBIX
a 8 cnocodcTByeT
o 3 3jIeMeHT MPOrpaMMbl
1 2 3 4 5
BBenenue. 1.buonorust kak Hayka. Metonbl 6uosioruu. 3agaun. Pons Guosioruu B GOpMUpOBaHUH 2 JIP 20
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHBI MHPA.
Pa3nea 1. KiteTka — eqmHHIIA JKUBOTO 28
I'masa L. Conepxxanmne y4eOHOro marepuaJia 12
XumMuueckui 2. Xumunuyeckni cocraB KjeTkd. Heoprannmueckne Bemecrsa. XMMUYECKUE SIIEMEHTHI, JIP 20, JIP 34
COCTaB RIICTKH BXOJISIIME B COCTaB KIETKH, UX Kiaccupukanus u ouonornueckas ponb. Copepkanue u )
(GYHKITMY BO/IBI, MUHEPAIBHBIX cojie. Mcronb30oBaHue 3HaHU B MpodecCuu
MepabOTHHUKA.
3. Opranuyveckue BemecTBa. YriieBoabl. JIunuabl. XUuMUYECKUI COCTAB yIIIEBOJIOB U ) JIP 20, JIP 34
JMNAJOB, MX (GYHKIMH U cBoicTBa. Vcnonb30BaHue 3HaHUH B paboTe MeipabOTHHKA.
4. Buonosnmepsl. bejku, coctaB, cTpoeHne. AMUHOKUCIIOTBI — MOHOMEPHI OEITKOB, JIP 20, JIP 34
CTpYKTypa O0eaKoBbIX MoJieKyll. CBOMCTBa OEJIKOB: ACHATYpaIHs U peHaTypaIus, 2
TUJIPOYUIBHOCTD.
5. ®ynxkuuu 6eskoB. [IpobiieMbl HECOBMECTUMOCTH OETTKOB, SHEPreTHUECKas, JIP 20, JIP 34
IIacTUYeCKasi, TpaHCcropTHas u Jp. Mcnons30BaHue 3HAaHUH B MPOQECCHOHATBLHOM 2
MOJITOTOBKE MeAPaOOTHHKA.
6. Hyk/1enHoBbIe KHCJI0ThI. HyKJI€MHOBBIE KMCIOThI — OHOIIOIUMEDHI. JIP 20, JIP 34
7. AT® u apyrue opraHudeckue coeuHeHus: KiaeTku. ATD, xuMudeckuit cocras, JIP 20, JIP 34
0COOCHHOCTH CTPOCHHUSI.
IIpakTHyeckue 3aHATHSA: 2

1. HykyieMHOBBIE KHCJIOTHI M POJIb B KJIeTKe. bronoiuMepsl, ©X CTPOCHUE, COCTaB.
Crpoenue JIHK u PHK. IIpunHuun koMiieMeHTapHOCTH. Pelienne 3a1a4 Ha onpeieieHue
HYKJICOTHJIHOM MOCIIeI0BaTeIbHOCTH.

JIP 34




I'nasa II.
Crpykrypa n
byHKUMM KIeTKH

Conepskanue y4eOHOro MarepuaJja

8. Kiterounasi Teopusi. CTaHOBJICHHE U OCHOBHBIE MOJIOKEHHS KJIIETOUHOU TEOPHUH.
[IpokapuoTuueckue 1 3ykapuoTudeckue KieTku. OTHOKIETOUHbIE 1 MHOTOKJIETOUHbIE
OpPTaHU3MBI.

JIP 20, JIP 22

9. Ctpoenne kierku. Huronaazma. IIIC. Komniekce Iosabaxun. MuToxoHapum.
IlnacTuapl. CtpoeHue sykapruoTudeckoit kiaetku. Kiierounas memOpana. MexaHu3Mbl
IMPOHUKHOBCHUS BCUICCTB B KIICTKY.

[{uTonna3zma: opraHouIbl ¥ BKJIIOUEHUS, X CTPOEHHE U (PYHKIUU.

JIP 20

10. Sapo. Dykapmorsl. Sfapo: crtpoennme u QyHKUIMU. SAapeinku. XpomMatuH U
XpOMOCOMBI. THTIBI CTPOCHHUSI XPOMOCOM, UX KIIaCCH(HUKAITHSI.

JIP 20, JIP 22

IIpakTHyeckue 3aHATHA.

2. Crpoenne u GYHKOUM 3JYKAPHOTHYECKOM KJeTKH. Kietka — CTpyKTypHO-
dbyHkuroHaNbHAs equHUIA Ku3HU. CTpoeHue KIEeTKH, ee opraHougoB. CTpoeHHE U
bynkunn MeMOopansl kineTki. CpaBHUTEIbHAS XapaKTEPUCTHKA 3YKAPHOTHUECKUX KIIETOK.

JIP 22, JIP 34

3. Crpoenne u (YHKIMH TNPOKAPHOTHYECKOW KJIeTKH. bakrepun. Bunbl
OakTepuanbHBIX Ki1eToK. OcoOeHHOCTH cTpoeHuss. CpaBHEHHE MPOKAPUOTHUUECKON KIICTKH
C DdykapuoTHueckod. Mcmomnb3oBaHue 3HaHMM B MPO(ECCHOHATBHOM MOATOTOBKE
MeapaboTHUKA.

JIP 22, JIP 34

I'masa III. OoMmen
BellleCTB M JHEPTUHU
B KJIETKH

Conep:xanue yueOHOIro MmarepuaJja

11. IIpeBpameHnne BemecTB M 3Hepruu B KJjeTke. DorocumHTe3. Tumbl nutanus
KPYITHBIX CHCTEMaTHYECKHX TPYNI JKUBBIX OpraHm3MoB. DOTOCHHTE3: CBeTOBas M
TeMHOBas (asza porocunresa. Poib xsopoduiuia B mpeodpa3oBaHUK CBETOBOW YHEPTHUU.

JIP 20, JIP 22

12. DHepreruueckuii ooMeH B kjiaeTke. AT® u ee ponp B merabonusme. Tpu srama
SHEpPreTU4ecKoro ooMeHa. Bricokasi akTUBHOCTb U ClIEU(HYHOCTD ACHCTBUS (PEPMEHTOB.

JIP 20, JIP 22

IIpakTH4eckue 3aHATHSA

4. O0MeH BewecTB B KJIeTKe. JHeprernyeckuid oOMen. OpraHusM — OTKpBITas
cucreMa. Merabomm3M - BaxxHeimas GyHkius. [lnactuueckuii u sHEPreTUYECKUil 0OMeH
— cocraBisitonie  Merabonusma. Mcmonb3oBaHue 3HaHUM B MPO(ECCHOHAIBHOM
MOJITOTOBKE MeAPaOOTHHKA.

JIP 34

T'nmasa IV.
HacaeacrBenHas
HHpopmanus u ee

Conep:xanue yueOHOro MmarepuaJja

13. Tenernueckas wuHpopmanus. Yasoenue JIHK. WM3yuenue wmexanuzma
HacJeacTBeHHOW nHopMmaiuu. Ynpoenue (perumkaius) JITHK.

JIP 20, JIP 22
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peajau3anus B
KJIEeTKe.

14. Tenermueckuii koa. buocunTe3 Oenka. [eHeTMUYECKUI KOJ, YHUBEPCAIbHOCTb,
OHO3HAYHOCTE. JTanbl CHHTE3a O€JIKA.

JIP 20, JIP 22

15. Bupycnl. Bupycel — HekieTodHas ¢opma opranm3anuud. MHorooOpa3ue BHPYCOB.
OCOOEHHOCTH UX CTPOCHUS M JKU3HEACATEIbHOCTH. BUpychl — Bo30yauTenu 3aboneBaHuit
YeJIOBEKa, pacTEeHUM, KUBOTHbIX. Bo3Moxnbsie nytm 3apaxkenuss  CIIlom.
Vcnonp3oBanue 3HaHU# B npodeccur MeapabOTHHKA.

JIP 20, JIP 22

IIpakTnyeckue 3aHATHS

5. Cunre3 0Oesika B KJeTKe. Peakiiusi MaTpuyHOTO CHHTE3a. POJIb HYKJIEMHOBBIX KHUCIIOT B
mporecce nepenadn HaciencTBeHHoW mHpopmanuu. [en. [enernueckuii kon. Pernenue
3aJjad  Ha OIpeleJeHUe TMOCIeI0BaTeIbHOCTH aMUHOKHCIOT B MOJEKyle Oelnka.
Vcnonp3oBanue 3HaHU# B npodeccur MeapabOTHHKA.

JIP 34

Paznea I1. Pa3mHoOKeHHe U pa3BUTHE OPTraHU3MOB

TmaBa V.
Pazmuo:xkenune
OPraHu3MoOB

Conep:xanue yueOHOIro MmarepuaJja

16. Jesenune kiaeTku. MuTo3. )Ku3HEHHBIN UK KIETKH: HHTep(da3a v mepuoy AeIeHUusI.
[TpomomKUTENBHOCTS M OCHOBHBIE MPOIECCH B Mepuoibl nHTepda3bl. CriocoObl aeneHus
KJIIETOK, UX KpaTKas XapaKTepPHCTHKA. XPOMOCOMHBIE HA0OphI COMATUYECKUX M TOJOBBIX
KJIETOK. MHTO3 — OCHOBHOW THUN JEJICHHUS COMATHYECKHX KJIeTOK. a3l MHTO3a.
buonornueckoe 3HaueHue wmutTo3a. DakTOpbl, BIUSIONIME HA MPOTEKAHWE MHUTO3A.
Hcnonp3oBanue 3HaHMI B paboTe MeIpabOTHHKA.

JIP 20, JIP 34

17. Bbecnonoe W mOJ0BOEe PpasMHOXKeHHe. Pa3MHOXXEHUE — BaKHElIlee CBOMCTBO
oprauu3smoB.  becrnonoe  pasMHOXKEHHME  OpPraHM3MOB:  JIeJICHHE,  CHOPYIALHUS,
dbparmeHTanysl, TOYKOBAaHUE, BETETATHBHOE pa3MHOXKEHUE, KiIoHuWpoBaHue. [lomoBoe
pa3MHOkeHHe. bronoruueckoe 3HaY€HNE MOJIOBOTO PA3MHOKEHHSI.

JIP 20, JIP 34

18. Meiio3. buonornyeckoe 3HaueHne mMeio3a. Melio3. PenykiinoHHoe U 3BaKIMOHHOE
kietounoe neixenue. @aspl Merio3a. buosornueckoe 3HaueHe Menosa.

JIP 20, JIP 34

19. O0Opa3zoBaHue mNOJOBBIX KJIeTOK. OrmiogorBopeHue. XapakTEPUCTUKA IOJOBBIX
ki1eToK. CTpoeHue SULEKIETOK U UX TUlbl. CTPOEHHUE CIEPMATO30MI0B. XPOMOCOMHBIE
Ha6op51 MOJOBEIX KJIeTOK. OCHOBHEIE 3TAIbI OIIJIOJOTBOPCHM . Hcnons3oBanue 3HaHUN B
npodecCHoHaTBHOM MOATOTOBKE MeIpabOTHUKA.

JIP 20, JIP 34

IIpakTnyeckue 3aHATHS

6. ’KuzHeHHBIH HMKJ KJeTkH. MuTO03, OHOJIorMUYecKoe 3HAUeHne MuTOo3a. [lemenue —
OCHOBa pa3MHOxeHwHsI KiIeTku. CriocoObI nenenus. bronornueckoe 3HAYCHHE MUTO3A.

JIP 34

13



7. Meiio3. XapakTepHble 0COO€HHOCTH Mpouecca, 0MoJ0rudeckoe 3HaYeHue Meio3a.
Meiio3, kak crmoco® oOpazoBaHUsS MOJOBBIX KIeTOK. CoMaTmuecKkue KJICTKH W TaMEeThl.
buonornyeckas poib Meiio3a.

JIP 34

8. O0Opa3oBanue mMoJI0OBBIX KJeTOK. OmiogorBopenue. CriepmMaroreHe3 M OBOIEHE3,
CYIIHOCTh OTUIOAOTBOPEHMS, 3HaueHHE. Vcronp3oBaHue 3HAHWKA B NMPOQECCHOHATHLHOMN
MOJITOTOBKE MepabOTHHKA.

JIP 34

I'naBa VI.
NupuBuayanabHoe
pa3BuTHe
OpraHusma

Conepskanue y4eOHOro MarepuaJja

20. OnTOreHe3. JDMOpPHOHAJIbHOE M NMOCTIMOpPHOHAJIBbHOE pa3BuTHe. OCOOCHHOCTH
WHJUBUJIYaJIbHOTO PAa3BUTHSI OpPraHU3MOB. BiusiHME BpEIHBIX MPOSBICHUN BHELIHEH
cpedbl, XHMHUYECKOrO BO3ICHCTBHS, Ppa3IMYHOrO poja u3nydyeHud. Peanuzamms
HACJICJICTBEHHOW HWH(OpPMAIMu B TMpoIecce OHTOreHe3a. OMOPHOJOrHs — HayKa O
3apONBIIIEBOM  JTale€  WHAUBUAYAIBHOrO  pa3BuTusa.  CXOICTBO  3apoAabllIei
MpEeACTaBUTENCH pa3HBIX TPYMIN, Kak JOKa3aTeIbCTBO HMX SBOJIOIMOHHOTO POJICTBA.
[ToctomOproHanbHOE pa3BUTHE OpraHu3MoB. llpsmMoe u  HempsiMoe pa3BUTHE.
[IpeumymiecTBa HempsMOrO pa3BUTHS. VIcronb3oBaHME 3HAHUM B MPOGECCHOHAIBHOM
MOJITOTOBKE MeAPaOOTHHKA.

JIP20, JIP22

Pa3ned III. OcHOBBI TeHETHKH U CEJIEKIIUU

22

I'masa VII.
OcHOBHBIE
3aKOHOMEPHOCTH
HACJIEeICTBEHHOCTH.

Conepxxanmne y4eOHOro marepuaJia

10

21. OcHoBbl reHeTuKkd. Monoruopuanoe ckpemmBanue. I — I1 3axkonst I. MenaeJs.
I'enernka — Hayka O HacJIEACTBEHHOCTM M H3MEHUYUBOCTH OpraHu3MoB. (OCHOBHbIE
MEpUOJbl B pPAa3BUTUM TE€HETUKHA. 3HAUEHHE TE€HETUKU B PA3BUTUH COBPEMEHHBIX
MEIMIMHCKUX HayK. 3akoHbl I. Menzaens: eanHooOpasusi THOPUIOB NEPBOTO MOKOJICHUS,
pacieruieHusl MPU3HAKOB, HE3aBUCHMOTO HacleloBaHUS. ['MOpUAOIOrHYEecKHil METO.
aHalmM3a pe3ylbTaToB CKpeuBaHuil. Vcmonb3oBaHWe 3HAHMNA B MPO(ECCHOHAIBHOM
MOJITOTOBKE MeApaOOTHHUKA.

JIP 34

22. lurnOpuaHoe ckpemmBanue. TUIbI B3aUMOICHCTBUSA ajuleNIbHbIX reHoB. Hemomnoe
JTOMHHUPOBAHUE WM MPOMEKYTOYHOE HACIEIOBaHUE MPHU3HAKOB. THITBI HACIEIOBAHMS.
Ornpenenenre BEpOSITHOCTH HACJIEJOBAaHUSI TPU3HAK C MOMOIIIbIO pemieTku [leHHera.

JIP 34

23. CueruieHHOe HacJieqoBaHue. XpoMocoMHasi Teopusi. CIEIJIEHHOE HACIEIOBAaHUE
npusHakoB. [lonHoe u HemonmHoe cuerieHue. KpoccuHroBep. XpoMOCOMHasi TEOpPHs
HacyencTBeHHoctu T.Moprana.

JIP 34
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24. I'eneTuka nosa. HacjienoBanue npu3HaKkoB, CHEIUVIEHHbIX € MOJOM. [ eHeTHUECKHE
KapTbl. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBL [€TeporaMeTrHblii M IOMOraMETHBIN IOJI.
Tunsl  XpoMOCOMHOro ompenencHus nona. HacimenoBanme 1mona y  4esoBeka.
HacnenoBanue Nmpu3HAKOB, CLEIUIEHHBIX ¢ X — XpoMOcoMou. Mcrnonb3oBaHue 3HaHUN B
po¢eCCHOHATBLHOM MOATOTOBKE MeIpabOTHUKA.

JIP 34

25. I'eneTnka 4esioBexka. MeToabl M3y4eHHsI HACJEeACTBEHHOCTH YeoBeka. Kapuorun
yenoBeka. MeToabsl  M3y4yeHUsT  HACJIEACTBEHHOCTH YEJIOBEKa: I'€HEaJOTrH4YeCcKHil,
[IUTOTCHETUYECKUM, OMOXMMHUYECKUN, OMMU3HEIOBBIN, MOMYISIIMOHHO- CTATHCTUYCCKUU.
Hcnonb3zoBanue 3HaHWI B PpO(hEeCCHOHAIBHON MOATOTOBKE MeEApaOOTHHUKA.

JIP 34

IIpakTHYecKHe 3aHATHA

9. 3akonbl I. Mengeass. MoHoruOpuanoe ckpemubaHue. Pemenue 3anaud.
I'enernueckass cumBonuka. HacnenoBanme 1o omHomy TmipusHaky. CocTaBieHue
HpOCTCﬁIHPIX CXCM CKpCHIMBAHUS.

JIP20, JIP 34

10. Jdurudopuanoe cxkpemuBanue. III 3axkon Mengeas. CocraBiieHHE CXEM
CKPELIMBAHUS WIH BCTYIJICHUS B Opak. AHaJIM3 HAacJIeIOBaHUS IO JIByM MpHU3HaKaM (I[BET
u hopma). [IpoBenenne ananmmza no GeHOTUITY M TEHOTHITY TOTOMKOB.

JIP20, JIP 34

11. CuensieHHoe ¢ mMoJIOM HacjenoBaHue. PemeHue reHermuyeckux 3ajaad. M3ydenue
HaCJEeI0BaHUs MPU3HAKOB, CIEIUICHHBIX C MOJIOBBIMU XpoMocoMaMH. COCTaBIE€HUE CXEM
BCTYIUICHHSI B Opak M peIIeHHe 3ajad Ha HMCCIIeIOBAaHWE MPHU3HAKOB, CIEIUICHHBIX C
nmomoBoii X wiu Y xpomocomoil. Mcnonmp3oBaHue 3HaHWE B NpodeccHoHATbHOU
MOJITOTOBKE MeApaOOTHHUKA.

JIP20, JIP 34

12. MeToabl M3y4eHHs1 HACJIeICTBEHHOCTH YesoBeka. Kapuorun uenoseka. Cnennguka
METOAOB  HM3y4YEHHUS HACIEACTBEHHOCTH 4YesoBeka. (CocTaBieHue  pOIOCIOBHOM.
CocraBneHue cxeMm BCTyIUIEHHS B Opak. Mcmonmp3oBaHue 3HaHUN B MpodeccHOHATbHOM
MOJITOTOBKE MeApaOOTHHUKA.

JIP20,
JIP 34

I'masa VIII.
3aKoHOMEpPHOCTH
U3MEHYMBOCTH

Coaep:xanue yueOHOro MaTepuaja

26. Buabl M3MEHYHMBOCTH: HACJIECTBEHHAs] M HeHacJedcTBeHHas. Poinb reHoruna u
BHEIIHEW cpenpl B TposBleHWH TnpuszHaka. Hopma peaknuu. Knaccudukamms
NU3MECHYMBOCTH. HaCHCI[CTBCHHaH NI TCHOTUIINYCCKAasA U3MECHYUBOCTD.
MoaudukanuonHas U3MeHYUBOCTh. CTarnyeckrue 3aKOHOMEPHOCTH MOIU(UKALMOHHON
NU3MECHYMUBOCTH. MyTaI_[I/IOHHaH NU3MECHYUBOCTD. BI/II[I:I U TNPUYIUHBI BO3HHUKHOBCHUSA
MyTanui. Mcronb3oBaHue 3HaHNi B MPO(eCCHOHATBHON TOJITOTOBKE MEIPaOOTHHKA.

JIP 22, JIP 34
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27. BzauMojieiicTBHE TeHOTUIIA U cpeabl NpU (popmupoBanum penoruna. [eHoTHI Kak
LEJIOCTHAS cUCTeMa. THIIBI B3aMMOJIEUCTBUS T€HOB. MHOKECTBEHHOE JICMCTBHUE T'C€HOB.
[Ineitorponus. BsaumoneiicTBue alJIeIbHBIX T'€HOB. KonomunupoBaHnue.
B3anMopneiicTBue HeauienbHbIX TeHOB. KoMIieMeHTapHOEe B3aMMOJEHCTBHE. JIMHUCTA3.
[Tomumepus.

JIP 22,JIP 34

28. HacaencTBeHHbIE 3a00/1eBaHUA YedoBeka. HaciencTBeHHble 00JIE3HN YEIIOBEKA, MX
kiaccudukanus. XpoMocoMHbIe 0osie3HU. 3a00ieBaHUsI, 00YCIOBICHHBIC CTPYKTYPHBIMH
AHOMAJIMAMHU XPOMOCOM. T'ennbie MyTalluu U HX IIPOABJIICHUC Yy YCJIOBCKA. Bomnesnn c
HACJIEICTBEHHON MPEIPaCIONOKEHHOCThIO. 3HAYEHUE MEIULIMHCKOM TEHETUKH B
npeaoOTBpalliICHUN U JICHCHUU I'CHCTHUYCCKUX 3a6OJIeBaHPII>'I YCJIOBCKaA.

JIP 22,JIP 34

IIpakTuyeckue 3aHATHS

13. HN3y4yenue H3MEHYMBOCTH. IocTpoenue BAPHALMOHHOM KPHUBOIi.
Monu¢ukanonHas uian GeHoTunrueckas i3MeHuYnBocTh. Hopma peakiiuu, Kak mpesern, B
KOTOPOM MOXET IMPOUCXOIUTH TeHETHYECKOE U3MEHEHNE TeHoTHIa. BapuanmoHHslil psn u
BapHalMoHHas KpuBas. CocTaBjIeHNE BapUALlMOHHON KPUBOW N3MEHYMBOCTH ITPU3HAKA.

JIP 34

I'masa IX.
T'eneTuka n
ceJIeKI M.

Conepxxanmne y4eOHOro marepuaJia

=)

29.Cenexkuusi pacTeHMil, >KHBOTHBIX M MHKPOOpraHmsmoB. Cernekuus pacTeHull u
KUBOTHBIX. ONOMAalIHMBAaHUE IWKUX >KABOTHBIX M pAacTeHHU. LIEHTpBI NMpOMCXOXKICHUA
KyJABTYPHBIX pacTeHuil. BKilajy OTeYeCTBEHHBIX Yy4YeHBIX B pasButve cenekuuu: H.M.
Basuios, U.B. Muuypun, I JI. Kapnedenko. Copt, mopoza, mramm.

JIP 20, JIP 22

30.MeToapl cejieKIMH. Ycnexu cedeKmUH. MeTonpl CeNeKUMM pacTeHHMd U HX
JTOCTIKEHHsI. lerepo3uc W ero mnpuyuHbL.  VICKYCCTBEHHBIH OTOOp: MacCOBBIA |
WHJIUBUYAJIbHBIA. YCIEXU B CEJEKLUHUH XKUBOTHBIX. METOIbl COBPEMEHHOM CEJIEKLIMHU
MHKPOOPTraHU3MOB.

JIP 20, JIP 22, JIP 34

31.buorexnonorusi. Kierounas W reHHass uHykeHepusi. OCHOBHBIE HAIIPaBJICHUS
onoTtexHoyoruu. McKyccTBeHHBI MyTareHe3. Pa3BuTHe KI€TOYHOW M TEHHOW WH)KEHEPHUH.
CymHocTe MeTofa KIOHHMpOBaHMS KieToK. KiionmpoBaHue uyenoBeka. Vcmonb3oBaHue
3HaHUI B TPO(ECCHOHATHHOM MTOATOTOBKE MEAPaOOTHHKA

JIP 20, JIP 22

IIpakTHYecKHe 3aHATHA

14.buorexHosiornu B MeaunuHe U ¢apmauuu. PazButie OumorexHOJOrHii B 00MacTu
MEIUIMHB U (papMaly U IPUMEHEHUH UX B JKU3HU YEJIOBEKa.

JIP 34

Pazngen I'V. DBosilonnoHHOE yuyeHue.

24
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Conepxxanmne y4eOHOro MmarepuaJia

=)

I'maBa X. Pa3zButne
IBOJTIOLMOHHBIX
HJeii.

32. Bo3HMKHOBeHHE M Pa3BUTHE IBOJIOIMOHHBIX Npencrapiienuii. Y. /[apsun u ero
Teopus MPOMCX0KAeHUs BUAOB. O01as XapaKTepuCTHKa OMOJIOTHH B 1OJapBUHOBCKUN
MepUOJI. DBOIIOLMOHHBIE HJIEU B aHTUUYHOM MHUpe. COCTOSHUE €CTECTBEHHOHAYYHbBIX
3Hanuil B Cpennue Beka u 3noxy Bospoxaenus. Padotst K.JIunnes, K. .Kiobe, XK.Cent —
Nnepa. OBomonuonnas teopus XK.b. Jlamapka. OBomonronnoe yuenne Y./ [apsuna, ero
KU3Hb U HayuHble TPynbl. OCHOBHBIE NIOJ0KEHUS TeopuH 3Botoruu Y.[lapsuna. Poib
ABOJIOIIMOHHOTO YU€HHUsI B JOPMUPOBAHUH COBPEMEHHON €CTeCTBEHHOHAYUYHOM KapTHHBI
Mupa. OCHOBHBIE TIOJIOKEHUS] CHHTETUYEeCKOM Teopuu 3Bomoruu (CTI). Ponb
HBOJTIOIMOHHON Teopru B (YOPMUPOBAHUN HAYYHON KapTHHBI MUpA.

JIP 34

33. MeToanb! n3y4eHus 3BOJTWOIUH. [[0Ka3aTeTbCTBA SBONIOINH OPTaHUIECKOTO MUpA:
MaJeOHTOJIOTHYECKH, Onoreorpaduueckue, Mmopdoaoruueckue, SMOPHUOIOTUUECKHE,
CUCTeMAaTHYECKUE, TEHETHUECKHE U (PU3HOJIOTO — OMOXUMHUYECKHE. 3aKOH 3apO/IbIIIEBOTO
cxonctna (K. bap), Ouorenernueckuii 3akoH (3. I'ekkenn, . Mromiep).

JIP 20, JIP 34

34. MuxposBoawnusa. Bua. Kpurepum Bumpa. Mukpossomouusa. Buna. ITlomymsius.
3akon Xapau — BaitnOepra. Bugoo6pa3oBanue kak pe3ylbTaT MUKPOIBOJIIOIIH.

JIP 34

IIpakTHYecKHe 3aHATHA

N

14. MeTonbl n3y4eHus 3BOJIOIUU OPraHu3MoB. /[0Ka3aTeabCTBO peaIbHOCTH Mpolecca
3BOJIIOLINH. HpI/ISHaKI/I, YKa3bIBAOIHE HAa CXOACTBO C PAHCC KUBIIMMU OPraHU3MaMU.
CpaBHUTENBHO-aHATOMUYECKHE U MAJICOHTOJIOTMYECKHE JJOKa3aTeIbCTRa.

JIP 20, JIP 34

15. Bua. Kpurepuu: m3zydeHue pe3yjbTaTOB ecTeCTBEHHOro oroopa. Kpurepuw,
XapaKTepU3yIOLIe IOHATHE «BHI», KaK TE€HETHUYECKH €IUHON cucteMmbl. Pabora ¢
YKUBBIMU DK3EMIUISIPAMU PACTCHUH.

JIP 34

I'naBa XI.
DaxkTopbl
IBOJIIOLIMH.

Conepxxanmne y4eOHOro MmarepuaJia

<]

35. U3meH4YHuBOCTH U 00pH0a 32 CylIeCTBOBAHME - ABHAKYIIHE (DAKTOPBI
IBOJIIOLIMOHHOIO NMpouecca. J[BIKyIIIe CUIIbI BOJIIOLUH: HACIEACTBEHHOCTh U
M3MEHYHMBOCTh Ha 06a3e OOpBOBI 3a cyliecTBOBaHWE. MyTauy 1 KOMOWHAIIMN KaK
3IIEMEHTAPHBII SBOMIOUMOHHBINA MaTepual. [Ipuunnel n3meHunBocT. boprba 3a
CYIIECTBOBAHHME KaK MEXaHU3M JIEHCTBUS €CTECTBEHHOTO 0TOOpa B MOMYISALMAX. Busl
00pBOBI 3a CyliecTBOBaHHE. BHYTpUBHIOBas 1 MEKBUI0Bast 00ph0a 3a CyIIeCTBOBAHNUE.
boprba ¢ HebmaronpusaTHBIME YCIOBUSMU. Vcronb30oBaHue 3HaHUNA B TPO(HEeCCHOHATBHON
MOATrOTOBKE Meapa0OTHHKA

JIP 34
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36. EcTecTBeHHBIIT 0TOOP, Kak ABMKYIME (pakTop 3BoM0IMN. EcTecTBEHHBII 0TOOD-
Hanpasisonmi Gaxkrop 3somonuu. PopMbl €CTECTBEHHOTO 0TOOpa: MOJIOBOH,
JBIDKYIIANA, CTAOWIU3UPYIOIINHI, TU3PYNTUBHBIA. Murpamun. 301us momymsiuin:
reorpaduyeckas (IpOCTPaHCTBEHHAs) M OMOJIOTHYECKas (PENPONYKTUBHAS).

JIP 20, JIP 34

37. Ilpucnoco6jeHHOCTh OpraHu3MoB. [Iprucmnocobiennst OpraHu3MoB K YCIOBHUSIM
cymiecTBoBanus. [IponcxoxaeHne npucnocoOIeHNI U UX OTHOCUTEIHHOCTb.

JIP 20, JIP 34

38. OcHOBHbBIE HANpaBJIeHUs] 3BOJIOLMOHHOIO mpouecca. buomornyeckuii mporpecc u
perpecc B »Bomomuu. Paboter A.H. CeseprioBa u WM.M. Illmanpray3ena. [naBHble myTu
Ouoornyeckoro mporpecca: apomopdo3, uanoaaanTanys U odmras aereHeparms. OOmme
3aKOHOMEPHOCTH (TIpaBHJIa) 3BOJIFOLIUH.

JIP 20, JIP 34

IIpakTuyeckue 3aHATHS

N

16. H3yuyeHue TMNPUCHOCOOJIEHHOCTH  OPraHu3MOB K  cpele  OOMTaHMS.
[TpucnocobaeHHOCTh OpPraHU3MOB K cpelae OOWTaHus, Kak JeHCTBHE (PAKTOpOB
OKpyKaloliei cpeabpl Ha oOpraHm3M. V3ydeHme Ha  KOHKPETHBIX  IpHMEpax
IPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpeJie OOMTaHusl.

JIP 20, JIP 34

I'masa XII.
Bo3HukHOBeHHE U
pa3BUTHE KU3HU HA
3emJe.

Coaep:xanune yueOHOT0 MaTepuaja

=}

39. PazBuTHe npeacTaBieHnii 0 :xu3Hu Ha 3eMuie. Bo3HUKHOBEHHUE KU3HU HA 3eMIIe.
OCHOBHBIE TUITOTE3bI MPOUCXOXKICHHS JKU3HU: KPEalMOHU3M, CaMOIIPOU3BOJILHOE
3apOXKJICHHE, CTAIIMOHAPHOE COCTOSIHHUE, TTAHCTIEPMUS], OMOTI033.

[\

JIP 34

40. CoBpeMeHHbBIE B3IVISIAbI HA BOSHMKHOBEHHE KM3HU. OCHOBHBIE ITaIbI
Heoprannueckon u oprannyeckoit spomonuu (Teopus A.W. Onapuna- J[x. Xonzaeiina).
DBOJIONHUS IEPBBIX KIETOK. [IpokaprnoTsl 1 sykapuoThl. MHOroo0pasue >KMBOTro MHUpA.
[TpoucxoxaeHre MHOTOKJIETOYHBIX OpraHu3MoB. CHCTeMaTHKa U KITaCCUPHUKAIIHS
OpraHu3MoB (MCKyCCTBEHHas U ecTecTBeHHas1). CoBpeMeHHasi CHCTEMaTHKa JKUBbBIX
opranu3moB. B.M.BepHaickuii 0 IpOMCXOKICHUN M CYLITHOCTH JKU3HU M OHOChephI.

JIP 34

41. Pa3BuTHMe XKHU3HH B KPHITO30e-KailHO30e. BO3HMKHOBEHHWE OCHOBHBIX IApPCTB
9YKapHuoT. OCHOBHBIE YCPThHI JSBOJHOLNUU PACTHUTCIBHOIO MHUpPA. OCHOBHBIE YCPThI
ABOJIONMU KUBOTHOTO Mupa . Pa3Buthe oprannveckoro Mupa Ha 3emse. DuaoreHes
OCHOBHBIX TPpYIIIl OpraHU3MOB. FCOXPOHOJIOI‘I/I‘IGCKEUI miKajJa U OCHOBHBIC COGBITI/ISI,
MPOM3ONIEIINE B 3pax, Nepuojiax. YCIOKHEHHE JKUBBIX OpPraHW3MOB Ha 3emiie B
npoliecce IBOTIONNH. Baxuelmme apoMopho3bl pacTeHHU U 5KUBOTHBIX.

JIP34

I'masa XIII.

Conepxxanmne y4eOHOro marepuaJia
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IIpoucxoxnenune
JyeJI0BeKAa.

42. Autponorene3. OcHoBHbIe 3Tanbl. [[porcxoxaeHue yenoBeka. JlokazarenbcTra
POACTBA YCJIOBCKA U )KUBOTHBIX. MecTo genoBeka B HAapCTBC )KUBOTHBIX. CXOZ[CTBa
YeJioBeKa U YeI0BEKOOOpa3HbIX 00e3bsH. PynMeHThI 1 ataBu3Mbl. Pasznuuus mexay
YCJIOBCKOM U aHTpPOIIOUAaMHU. OCHOBHBIE JTAaIIbI 9BOJIFOIIUH YCJIOBCKA: aBCTPAJIOIIUTCKH,
JpEeBHEUIINE JIIOAH, JPEBHHUE U COBPEMEHHBIE JIFOTH.

JIP 20, JIP 34

43. dakropbl aHTpomoreHe3a. Pacwl 4denoBeka. /[Brxyiiue cuiabl aHTPONOTEHE3a:
Ouoslorn4yeckue M colualibHble. Benymas poib 3aKOHOB OOLIECTBEHHOM MHU3HM B
COLIMAJIBHOM IIpOrpecce 4esnoBedecTsa. Packl yemoBeka, UX IPOUCXOKICHUE U €JUHCTBO.
XapakTepHble 0COOEHHOCTH COBPEMEHHBIX pac 4eJoBeKa pa3zyMHoro. BunoBoe equHCTBO
YCJIOBCUYCCTBA. AHTI/IHay‘-IHaH, pC€aKnMoHHasd CYIIHOCTb COLMAJIbHOTO JapBUHU3MA U
pacusma.

JIP 22, JIP 34

Pasgea V. DkoJiorus.

26

T'maBa XIV.
IKoJ0orus ocoodei.

Conep:xanue yueOHOIro MmarepuaJja

N

44. Cpenbl Ku3HH, IKojJornyeckue paxkropnl. Cpenbl oOUTaHWS OPTraHU3MOB: BOJIHAS,
HA3€MHO-BO3yIlIHAs, TOYBEHHas, OpraHu3MeHHas. DU3MKO-XUMHYECKHE OCOOCHHOCTHU
cpen oburanus opraHu3MoB. [IpucmocobneHne opraHu3MoB K JKM3HHU B Pa3HBIX Cpelax.
AbOnoTrnyeckne, OMOTHIECKUE U AHTPOTIOTEHHBIC (PAKTOPHI CPpeIbl OOUTAHUSI.

JIP 29, JIP 31

45. 3aKoHOMEpPHOCTH [elcTBUSA 3KojJorudyeckux ¢axkropon. /leiictBue Qaxropon
cpenbl Ha opranu3M. 3akoH MuHuMyMa FO.JIuOuxa. 3akon TonepantHocTH B.llendopna.
DKoJIOTUYECKasi BAJICHTHOCTh. Perienue 3a1a4 mo o0miei SKoIoruu

JIP 27,
JIP 29,
JIP 31, JIP 34

I'naBa XV.
IKoj0rus
coo01ecTB "
IKOCHCTEM.

Conepskanue y4eOHOro MarepuaJja

46. Ionyasuusi. JIKOJOrMYeCKHe TMOKa3aTeJd nonyasuuu. I[loHaTtne nomymsuuu.
Knaccudukanus mnomymsiimii. OcHoBHble cBOHCTBa mnomynsuuu. CrarucTHUecKkue u
TUHAMHYECKHe MOKa3aTesld MOMY/ISIUN: YUCICHHOCTb, IIIOTHOCTb, T0JI0Bast , BO3PACTHAS
Y IIPOCTPAHCTBEHHO- ATOJIOTMYECKAsl CTPYKTYpa MOMYJISLUH.

JIP 27,
JIP 29,
JIP 31, JIP 34

47. OCHOBHbIE THIIBI JKOJOTHYECKHUX B3aumonedcTBuid. Tumbl cCBsI3ell MexAy
opranuzMamu (Tpoduueckue, Tomuueckue, ¢opuueckue u ¢padbpuueckue). Tumbsl
OTHOIIEHUW MEXIy OpraHu3MaMH: HEUTpaiM3M, IPOTOKOONEpAIHs, MYTYalIu3M,
KOMMEHCAJIN3M, XUIIIHUYECTBO, APa3UTHU3M, KOHKYPEHI[US, aMEHCAJIU3M.

JIP 34
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48. Dxogormyeckue coodmecrBa. CooOmecTBa W DKOCUCTEMBL. bBHOIIEHO3 W €ro
crpykrypa (B.H. CykaueB). buoreonenos u skocucrema. [IpocTpaHcTBeHHast CTpyKTypa
OnoreorieH030B. CTPYKTYpHBIE KOMIOHEHTHI KOCHCTEMBI: MPOTYLEHTHI, KOHCYMEHTHl U
pEIyLIEHTHI.

JIP 27, JIP 29,
JIP 31

49. B3anMocBsi3b OpPraHu3MoOB B coo0iiecTBax. JlemeHne opraHM3MOB IO CIIOCOOY
nutanus. Tpoduueckue (mmiieBble) nend. KpyroBopoT BemecTB W HSHEPIUU B
AKOCHUCTEME. DKOJIOTHYECKHUE MUpaMuibl. bruomornueckoe paznoobdpasue. 3akoH IIOH.

JIP 27, JIP 29,
JIP 31

50. InnamMuka 3KOCUCTEM. AHTPONOTeHHbIE IKOCUCTEMbI. DKOJIOTUYECKasi CYKLIECCHS.
AHTpPOMOr€HHbIE  AKOCUCTEMBI.  ATrpo3KocUCTeMbl. OTIWYUS ~ arpOdKOCHCTEM  OT
OHOreOIEHO30B.

JIP 27, JIP 29,
JIP

I'maBa XVI.
Bunocdepa. Oxpana
ouocdepsbl.

Conepskanue y4eOHOro MarepuaJja

=)

51. Buocdepa. Yuenne BepHaackoro o Omocepe. @yHKIMH KMBOIO BeleCcTBa.
buocdepa, e€ rpanunsl. omeocra3. buocdepa, reocdhepa 3emmu. Jlutochepa u
BHyTpeHHee cTpoeHue 3emin. CTpyKTypa, rpaHullbl, BemecTBo onochepsl. Yuenue B.U.
Bepuanckoro o Ouocdepe. Pacmpenenenue xu3Hu B Ouocdepe. DYyHKIHH KUBOTO
BemectBa. buomacca. KpyroBopor BemecTs 1 3HEpro3aBucUMocTh. OHOHANPABIECHHOCTh
MOTOKA SHEepruu. bruoreoxuMudeckue MUKIIbL.

JIP 27, JIP 29, JIP 31

52. AHTponoreHHoe BJHMsiHHe Ha OMocepy. TexHOreHHass AESATEIBLHOCTb YEJIOBEKA.
Poib anTpomnorennoro ¢akropa B sBomonuu ouochepsl. 3akonsl b.Kommonepa. [lorstus
HKOJIOTUYECKOTO KPHU3UCA U IKOIOTHYECKOM KaracTpodbl. [T100anbHbIE 3KOIOTHUECKUE
npoOJIeMBl:  YCHJICHHE <«IMapHUKOBOTO 3(dekra», pa3pylieHHe O30HOBOTO  CIIOA,
BBITIaAICHUEC «KHUCIIOTHBIX [[O)K[[@I\/’I», POCT YUCIICHHOCTHU HACCIICHUA U yp6aHI/13au1/151, SpOo3uid
MOYBBI U OMYCTHIHUBAHUE, 3arPs3HEHHE MUPOBOTO OKEaHa, SHEPreTUUECKUN U peCypCHBIN
KPH3HCHI

JIP 27, JIP 29, JIP 31

53. Ixkosornueckoe 3akoHomareabcTBo. M3yduenne Koncrutyunu PD, denepanbHOro
3akoHa oT 10.01.2002 1. Ne 7-®3 «O06 oxpaHe okpyxaromei cpenasl», degepanbHOro
3akoHa oT 30.03.1999 1. No 52-@3 «O caHUTApHO-IMHACMHOIOTUYECKOM OJIarOMmOTyIrur
HACEJICHUS»

JIP 29, JIP 31

I'masa XVII.

Conepskanue y4eOHOro MarepuaJja
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Biausinue
NeATEILHOCTH
yeJI0BeKa HA

onocdepy.

54. OcHOBBI PAIIMOHAJIBHOIO IPUPOIONOJIb30BAHUSA M OXPaHbI NPUPOaLL. [[puponnbie
PECYPCHI U UX UCIIOJIb30BAHUC. I[erpaﬂauml MMOYBCHHOTO U PACTUTCIILHOTO ITIOKPOBA.
Jlerpananus >kUBOTHOTO MHUpa. DKojorndeckuii kpusuc. Kpacnas kaura. Oco60o
OXpaHsieMbI€ MPUPOJIHbIE TEPPUTOPUNU. MOHUTOPUHT OKPY>KAIOIIEH CpEebl.

JIP 29, JIP 31

55. buoHuka: onpejaeseHune, CouepraHue, nepcrneKTuBbl. boHNKa, Kak OIHO U3
HarpajieHuii Ouonoruu u kuoepHeruku. Co3nanue 00pasLoB «GKUBBIX HHXEHEPHBIX
CUCTeM» Ha 3emIIe B mporiecce IBorou. KoMrmieke 3aad, pernaeMbix OMOHUKOM.
3HaueHne 0COOCHHOCTEH CTPOCHUS M KHU3HEICSITEIEHOCTA OPTaHU3MOB TSl HAy4HO-
TEXHUYECKOTO nporpecca. Vcronp3oBanue 3HaHUHA B MPO(eCCHOHATBHON MTOITOTOBKE
MenpabOTHHUKA.

JIP 29, JIP 31

56. Ucnonib30BaHMe NMPUPOAHBLIX KOHCTPYKIMI Uil CO3JIAHUSI TEXHHUYECKHX CHUCTEM.
[IpuHIMIBI OpraHW3alUy S>KUBBIX OOBEKTOB, HCIONB3yEMBIX YEJIOBEKOM B PEIICHUHU
HAy4YHO-TEXHUYECKUX 3a/1a4. MoaenupoBaHue KOMIIEHCATOPHBIX (YHKUIUNA OpraHU3MOB U
uX crocobHocTedt Kk amantaruu. VccnemoBaHue OHMONOTHMYECKHX PEIENTOPHBIX H
AQHAJIM3aTOPHBIX CHUCTEM B LEISAX IOCTPOCHUS HX TEXHUYECKUX Mojenel. PaboTsl
3apyOeKHBIX M OTEYECTBEHHBIX YUEHBIX B 0o0Omactu OnoHWKHU. Vcmonmb3oBaHWE 3HAHUN B
npodeCcCHoHaTBHOM MOATOTOBKE MeapabOTHHUKA.

JIP 29, JIP 31

IIpome:kyTouHnas arrecrtanus B (popMe IK3aMeHa

Bcero:

150
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TEMATHUYECKOE INTAHUPOBAHUE

Ne TeMbl TeOpeTHYECKUX 3aHATHI Yacsl
/1
BBenenue. 2
1 buonorus kak Hayka. MeToibl 6Mosioruu. 3aauu. 2
Pa3nea 1. Knerka-eauHuna s;KuBoro 28
I'naBa I. XuMHu4eCKHH COCTAB KJIETKH 12
2 XHWMUYECKUM COCTaB KJIETKU. Heopraumyeckue BemecTsa. 2
3 OpraHnyeckue BelecTBa. Y iieBoAbl. JIMIubl. 2
4 buonommmepsl. benku. Coctas, CTpoeHHUE. 2
5 OyHKIMHN OCJIKOB. 2
6 HyxkjienHOBbIE KUCIIOTHI. 2
7 AT® u npyrue opraHu4eCKHe COEIMHEHUS KIETKHU. 2
I'nasa II. CTtpykTypa M QYHKIHMH KJIETKH 10
8 Knerounas teopus. 2
9 Crpoenue knetku. [{uromnazma. JIIC. Kommuieke I'onbmxu. 2
Murtoxonapuu. [Inactupp!.
10 Snpo. DykapuoThl. 2
I'maa II1. O0OMeH BeliecTB M JHEPTUHU B KJIETKHU 4
11 IIpeBpaleHne BENEeCTB U SJHEPruu B KineTke. POTOCUHTES 2
12 OHepreTuiecknii 0OMeH. 2
I'nasa 1V. HacneancrBeHHast uHGoOpMauusa M ee peajn3anus B 6
KJIETKe.
13 I'enetnyeckas undopmanus. Y asoenue JJHK. 2
14 I'eneTmueckuii kox. buocunres Oeka. 2
15 Bupycsl. 2
Paszpnea II. PazMmHoXkeHUe M pa3BUTHE OPraHU3MOB 10
I'naBa V. Pa3aMHOKeHHEe OPraiu3MoB 8
16 Jlenenue kieTtku. MuTo3. 2
17 becniosnoe u 1ojaoBoe pa3MHOXKECHUE. 2
18 Meiio3. buomornueckoe 3HaUeHHE MeHO03a. 2
19 O06pazoBanue MoJ0BbIX KJIeTOK. OmIo10TBOPEHHE. 2
I'maBa VI. UnauBuayaibHoe pa3sBUTHE OPraHU3Ma 2
20 Ownrorenes3. OMOpuonanpHoe U [TocToMOpHOHABHOE pa3BUTHE. 2
Pa3nea I11. OcHOBEI reHETHKHU M CEeJIEKIINH 22
I'naBa VII. OCHOBHBIE€ 3AaKOHOMEPHOCTH HACJIEACTBEHHOCTH. 10
21 OcHoBbl TeHeTukH. MoHnorubpuanoe ckpemmBanue. [-1I 3akoHbl 2
I''Mennens.
22 JlurubpuHoe CKpelBaHue. 2
23 CuernieHHOE HaclieJoBaHuEe. XpOMOCOMHAs TEOPHSI. 2
24 I'enetnka mnosia.  HacnenoBaHue mNpPU3HAKOB, CIEIJICHHBIX C 2
IIOJIOM.
25 I'eneTuka 4enoBeka. Meroapl M3y4EeHHST HACJIEICTBEHHOCTHU 2
yeJIOBEKa.
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I'nasa VIII. 3akoHOMEepPHOCTH H3MEHYHMBOCTH

=)

26 Buibl n13BMEHUHMBOCTHU: HACIEACTBEHHAs U HEHACJIEICTBEHHAS!. 2
27 B3aumoeiicTBrue reHoTUIIa U cpeibl TpU (POPMUPOBAHUHT 2
dbeHoTura.
28 HacnencTBennsie 3a00€BaHNs YETIOBEKA. 2
I'maBa IX. I'eHeTHKA M ceJieKIuUs. 6
29 Cenekuus paCTeHUM, )KUBOTHBIX 1 MUKPOOPTIaHU3MOB. 2
30 Mertoarl ceneximu. Y Ccrexu CeIEeKIIUH. 2
31 buotexnonorus. Kiietounas u reHHas MHXEHEPUS. 2
Paznen IV. IBosiionnoHHOE yueHue. 24
I'naBa X. Pa3zBuTne 3BOJIIOLMOHHBIX HACH. 6
32 BoO3HUKHOBEHNE U pa3BUTHE HBOJIIOLMOHHBIX PEICTABICHUN. 2
Yapuip3 JlapBHH 1 €10 TEOpHsI NPOUCXOKIAECHUS BUIOB.
33 MeTto/bl U3y4eHUs SBOJIOLNU. 2
34 Muxkposostonusi. Bua. Kpurepuu Buna. 2
I'naa XI. @akTopbl IBOJTIOLINM. 8
35 N3meHunBOCTh 1 OOpb0a 3a CylIECTBOBAHUE- IBIXKYIINE (hAKTOPHI 2
HBOJIFOIIMOHHOTO MPOIECCa.
36 EctecTtBeHHbII 0TOOD, KaK ABIKYIINNA (DAaKTOP SBOIOIHH. 2
37 [Tpucnoco61eHHOCTh OPraHNU3MOB. 2
38 OCHOBHBIE HANPABJICHUs 3BOJIOLUOHHOTO NpoLecca. 2
I'naBa XII. Bo3HuKHOBeHMe :KM3HU HA 3eMuie. 6
39 Pa3zBuTne mnpeacTaBieHUd O BOSBHUKHOBEHUM KU3HU HA 3eMUIE. 2
40 CoBpeMeHHbIE B3IJIS[Ibl HA BOSHUKHOBEHHUE KU3HM. 2
41 Pa3BuTre ®U3HH B KPHUNTO30€- KAHO30€. 2
I'nasa XIII. IlpoucxokaeHne yeJoBeKa. 4
42 AHTponorese3. OCHOBHBIE ATalbl. 2
43 dakTophl aHTpONOreHe3a. Pachl yenoBeka. 2
Pa3znea V. DkoJjorus. 26
I'maga XIV. JkoJjorus ocodeii. 4
44 Cpenpl )XHU3HH. DKOJIOTUYECKUE (PaKTOPHI 2
45 3aKOHOMEPHOCTH JIEHCTBUS IKOJIOTUYECKUX (PAKTOPOB. 2
I'naBa XV. JkoJiorus coo01ecTB U IKOCHCTEM. 10
46 ITonmynsnus. 9KOJOrHYeCKre MOKa3aTesyd MOMYJISIUH. 2
47 OCHOBHBIE THIIBI YKOJIOTUYECKUX B3aMMOJIECTBUH. 2
48 DKOJIOrHYECKUE COOOIIIECTBA. 2
49 B3auMoCBs3b Oprann3MoB B COOOIIECTBAX. 2
50 JlnHaMuKa 3KocucTeM. AHTPONOTE€HHBIE 3KOCUCTEMBI. 2
I'naa XVI. buocdepa. Oxpana 6uocdepsbl. 6
51 buocdepa. Yuenue Bepnanckoro o onochepe. ®yHKIUM )KUBOTO 2
BEIECTBA.
52 AHTPOIIOTEHHOE BIUSHKUE Ha Orocdepy. 2
53 DKOJOTrNYECKOE 3aKOHOIATEILCTBO 2
I'maBa XVII. Biansinue nesiTeJIbHOCTH YeJI0BeKa HAa Onocdepy. 6

23




54 OCHOBBI pallMOHAIBHOI'O MPUPOIONOJIB30BAHUS U OXPAaHbI 2
IPUPOJIBL.
55 buoHuka: onpenenenue, CoaepKaHue, MEPCIECKTUBBI. 2
56 Hcnonp30BaHne NpUPOAHBIX KOHCTPYKIUHI JJIs1 CO3aHUS 2
TEXHUYECKUX CUCTEM.
Tembl NpaKTHYECKHUX 3aAHATHI
1 HykJIeMHOBBIE KHUCIIOTBI U POJIb B KJIETKE 2
2 Crtpoenue u PyHKIIUM SYKAPUOTHUYECKON KIICTKH. 2
3 CrtpoeHue U PyHKIIUHM TPOKAPUOTHUECKON KIICTKU 2
4 OOMeH BeleCTB B KJIETKEe. DHEpreTUYeCKuil 0OMeEH. 2
5 CunTe3 6elika B KIIETKE. 2
6 JKu3HEHHBIM MUKII KJISTKU. MHUTO3, OMOJIOTHYECKOE 3HAUCHUE 2
MHUTO3A.
7 Meiio3. XapakTepHble 0COOEHHOCTH Tporiecca; OMOJIOrnYecKoe 2
3HAYCHHUE MeHo3a.
8 O6pazoBaHue MOJIOBBIX KJIETOK. OMIOOTBOPEHHE. 2
9 3akonsl I'. Menaens. MoHoruopuaHoe cKkpenuBanue . Permenue
3amad.
10 Jlurubpuanoe ckpenbanue. 111 3akon Menaensi. 2
11 CleruieHHOE ¢ M0JIOM HaclieloBaHue. PenieHne reHeTuyecKux 2
3a1ad.
12 MeTobl N3y4EHHUs HACJIEICTBEHHOCTH YEJIOBEKA. 2
13 N3yuyenue nameHunBoCcTU. [locTpoeHNE BapualimOHHON KPUBOM. 2
14 buorexHomoruu B MeIUIIMHE . 2
15 Metoabl n3y4eHus 3BOJIIOLIUN OPTAHU3MOB. 2
16 Bun. Kpurepuu: nzyuenue pe3ynbTaToB €CTECTBEHHOTO 0TOOpa. 2
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I[IpumepHbIe TEMbI HHAMBUAYAJBHBIX IPOEKTOB:

HccaenoBaresibckue IMMPOCKTHhI
MOI[I/I(bI/ILII/IpOBaHHBIC IMPOAYKTHLI IIMTAaHWA Y UX 3HAYCHHUC B ) KU3HH YCJIOBCKaA.

BupycHsble 3a0051€BaHMs yeI0BEKa.
Bupycuble 3a001€BaHis]  KUBOTHBIX U PACTEHUH.

el

BpenHoe BausHUE anKorosisi, HIKOTHHA HAa Pa3BUTHE OPraHU3Ma YeJIOBEKa B
AMOPHUOHAJIBHBIN MEPUO.

e

BpCI[HOG BJIMAHHNC HUKOTHHA, aJIKOT'OJIA, IICUXOAKTHBHBIX BCIICCTB HA )KXM3Hb
YCJIOBCKA.

HaCJ]eI[CTBCHHI)Ie 3a00JICBaHUS YCJIOBEKA.

OcHOBHBIC MCTOJbI CCIICKIIH.

. HeKapCTBeHHI)IG PaCTCHUSA HAIICTO Kpas.

MGTOI[BI HCCICaAOBaHUs 'CHCTHUKH YCIJIIOBCKA.

— © % N o

0.5 noButhie pactenus PoctoBckoit o0macTu

CouuajbHbIe NPOEKTHI
['mobGanbHbBIE IKOIOTHYECKUE TIPOOIEMBI OHOCHEPHI.

B3anmoOTHOIIEHHS TOMYJIALMY PA3HBIX BUIOB.
[TpuponooxpaHHbIe 30HbI U 3a10BEAHUKNA POCTOBCKOI 001acTH.

DKoJioruueckue npoodsieMbl A30BCKOTO MOps
DKOJIOrMYeCKUe NpoOIeMbl TUTAHEThl 3eMIIs

|
2
3
4. YenoBeueckue pachl, UX MPOUCXOXKICHUE U €AUHCTBO. Pacu3m.
5
6
7. Crapenue yenoBeka. ECTb u penieHre qaHHOM mpooieMbl?

HNudopManuoHHbIe POEKThI
Dtanbl pa3BUTUS U CTAHOBJIEHUSI TEHETUKU KaK HAYKH.

[IpokaproTsl ¥ 3yKapuoThl. KiIeTOUHBIN ypOBEHD.

Hexknerounsie popmsl sxu3uu — Bupycsl, BUU — Bo30yautens CITN/a.
BbaxTepun — Bo30ynuTenu nHOEKIMOHHBIX 3a00JI€BaHU YeIOBeKa.
Yenexu v mpo6aeMbl COBPEMEHHON FeHHON WHYKEHEPUH.

AN

broTexHOoNIOTHMM: T€HHAS U KICTOYHAasI WHXKXCHCPUA, KIOHUPOBAHUC. 3HauyeHue
OMOTEXHOJIOTHU HJIs1 HApOAHOTO XO3SMCTBA.

~

[Ipoucxoxaenue yenoBeka. [IBrxKyias Cuiia aHTpOIOTreHe3a.

8. «Kpacnas kaura». OxpaHa peKuUX U UCUE3AIOUIUX BUJIOB OPTAaHU3MOB B
Poccun, mupe.

9. Hcropust pa3BuTHSI OMOJOTUN U METOJIBI UCCIICIOBAHUS B OMOJIOTHH.

10. buonornyeckas CylHOCTb U 3HAYECHHUE OILIOAOTBOPEHMUS.

11. [luTtonorusi — Hayka O KJIETKE.

12. O6pa3oBaHue MOJIOBBIX KJIETOK Y UEJIOBEKA U MJIEKOIUTAOIINX.
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13. 3amenunBocth. MoaudumpoBanHas n3MeHIMBOCTb. [Ipenennt
MO (UKAIIMOHHON U3MEHUNBOCTH.

14. JIBWKyIIHE CHUIIBI SBOJIIOLIMH.

15. Crpoenune 3ykapHOTHYECKOH KIIETKH, €€ OPraHOMUIOB, X 3HAYCHHE.

16. ®otocuntes. [IpeobpazoBaHme SHEPTUHN CBETA B IHEPTUIO XUMUYECKHUX CBS3EH.

17. buocunres Oeska B KIETKE.

18. I'enernueckas undopmanus. Y aoenne JJTHK.

19. MuTO3 1 Meli03: CpaBHUTEIIbHAS XapaKTEPUCTHUKA.

20. MoHo- u qurubpuaHoe cKpenBanue. 3akonsl [.MeHes.
21.XuMH4YecKre 3JIEMEHTHI B OPraHU3Me YesloBeKa

22.Anneprus kak GpakTop MposiBICHUSI UMMYHOAShUIINTA
23.AHTHOMOTHKY U UX BIUSHUE HA YEJIOBEKA

24 .becnosioe ¥ NOJOBOE Pa3MHOKEHUE PACTEHUIA

25.CoBpeMEHHBIE IPEACTABIEHUS O MTPOUCXOKICHNUN )KU3HU Ha 3eMJie
26.CtpykTypa ¥ QyHKIIMOHUPOBAHUE KIETKU

TBopuecKkue NPoOeKThI

1. CocraBneHue 1 aHaIU3 POOOCIOBHBIX. POI[OCJ'IOBH&H MOEM CEMBH.
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3.  VYCJOBUSI PEAJIM3ALIMA  MNPOTPAMMBLI  YYEBHOWM
TV CHUIIIAHBI

3.1. TpeOoBanussi K MHHUMAJIBHOMY  MAaTEePHAJIbHO-TEXHHUYECKOMY
o0ecne4yeHn 10
Peanuzanys yaeOHON AUCIUIIIMHBI TPEOYyeT HaIUUus y4eOHOTO KaOUHETa.
OobOopynoBaHne y4e0HOro KaOUHeTa:
- TUNIOBOE 000pYAOBaHUE (CTOMBI, CTYJNbS, HIKa(bI)
- ayIUTOPHAsA JOCKAa C MAarHUTHOM MOBEPXHOCTHIO M HAOOPOM MPUCTIOCOOICHUI
JUTSI KPETUTCHUSI TaOJTHI]
TexHuveckue cpeacTsa 00y4eHus:
- KOMITBIOTEP
- MYJIbTUMEIUNHBIN IPOEKTOP
- BKpaH
Harasanbie cpeacTBa o0yyeHus:
- TJIAKaThl
- TaOJIUIIBI
- IOPTPETHI BHIIAIOIIUXCS YUECHBIX
- KApTOYKU C UHAUBUIYATLHBIMU 33JJaHUSAMHU
- MOCOOMSI Ha BTIEKTPOHHBIX HOCUTEISX (Mpe3eHTaluu no reMam buosnorus,
M03HABATEILHBIE BUACO(IIBMBI)

3.2. UndopMmanmoHHoe odecrieyeHHe peau3aluy NporpaMmbl
OcHOBHBIE HCTOYHUKH:
1. Koncrautunos B.M. «buonorus» - M.: «Axagemus», 2020 r.
JlomoiHUTEIbHbIE HCTOYHHKM
1.Ye6pmmer H.B., I'puneBa I'.I'. «buomorus». — M. M3narenbckuil IEHTP
Axanemus, 2020 r.
2. benses JI.K. O6mas 6uonorusi- M. «IIpocsemnienue»,2021 r.
3. Jleonosa I'.I'. buonorus: yye6Hoe nocooue st CIIO- Cankrt- IlerepOypr,
Jlann, 2023 1.
HNuTepHeT-pecypcebl:
1. Hayuno-oOpa3oBaTtenbHblii uHTEpHET-pecypc no tematuke MKT "Exunoe
OKHO J0CTYyIIa K 00pa3oBaTenpHbIM pecypcaMm” - http://window.edu.ru.
2. CoBpemMeHHast OMOJIOTHS: CTaThH, HOBOCTH, OMOIMOTEKA - WWW. sbio.info
3. bBuomnorus B OTKpbITOM KoOJUIeke — www.biology.ru
4. buonorus B Bolpocax 1 oTBeTax — www.schoolcity.by
_5.bunoxumus. buonornuyecku akTUBHBIEC BEIIECTBA-
https://lanbook.com/catalog/meditsina/biokhimiya-biologicheski-aktivnye-
veshchestva-vitaminy-fermenty-gormony73276546/
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4. KOHTPOJb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYUEBHOM
JUCHUILIAHBI

Pe3yabTaThl 00y4yeHus

Kpurepun onenku

MeToabl OLIEHKH

1. chopMHUPOBAHHOCTH 3HAHUH O
MECTE W POJIN OMOJIOTUU B CUCTEME
€CTECTBCHHBIX HayK, B
(dbopMUPOBaHUN COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI
MUpa, B MTO3HAHUU 3aKOHOB MTPUPOIBI
Y PEIICHUN KU3HECHHO BaJKHBIX
COIMATBHO-ITHIECKHUX,
IKOHOMHUYECKHUX, SKOJTOTUUECKHUX
po0JIeM YeT0OBEYECTBA, a TAKKE B
pEIICHUH BOTIPOCOB PAIIMOHATLHOTO
IPUPOIOTIONH30BAHUS; B
(dbopMUPOBaHUN IIEHHOCTHOTO
OTHOIIICHUS K MPHUPOJIE, OOIIECTRY,
YEIIOBEKY; O BKJIAJEC POCCUHCKUX U
3apyOeKHBIX YYEHBIX - OUOJIOTOB B
pa3BHUTHE OMOJIOTHH

Bepnoe o0bsicHeHHE
posii OMOJIOTHH B
hopMUpOBaHUH
HAy4YHOTO
MUPOBO33PEHUS;
BKJ1a/1a OMOJIOTHYECKUX
TEOpUH B
dbopMupoBanue
COBPEMEHHOU
€CTECTBEHHO-HAYYHOU
KapTHUHBI MUDA;
[lonumaHue equHCTBA
KABOU U HE)KUBOU
IPUPOJBI, POJCTBO
KUBBIX OPTaHU3MOB;
dopMupoBaHUe
Kpyrosopa u
GYHKIIMOHATBHOM
IPaMOTHOCTH YeJIOBEKa
TUTSI peIIeHUS
MPAKTUYECKUX 3a]1a4

Brinonnenue
CaMOCTOSATEIIbHOU
paboThI, pelieHre
THUIIOBBIX 3a]1a4,
ob0ocHOBaHHE
pE3yJIbTaTOB
HCCJIEIOBAHHUS.
DK3aMeH.

2. yMEHHE BIAJETh CUCTEMOI
OMOJIOTMYECKUX 3HAHUI, KOTOpas
BKJIFOYAET:

OCHOBOIIOJIararoniue OMOJIOTHIYECKUE
TEPMUHBI U TIOHATHS ()KU3Hb, KJIETKA,
TKaHb, OpTraH, OPraHu3M, BU]I,
MOMYJISIIUS, PKOCUCTEMA, OMOIIEHO3,
ouocdepa; MeTaboIM3M, TOMEOCTa3,
KJIETOYHBI UMMYHUTET, OMOCUHTE3
Oenka, OMOTIOIMMEPHI,
JTUCKPETHOCTh, CAMOPETYISALHUS,
CaMOBOCIIPOU3BE/ICHNUE,
HACJICICTBEHHOCTh, N3MCHUYHUBOCTD,
HHEPro3aBUCUMOCTh, POCT U
pa3BUTHE);

OMOJIOTHYECKHE TCOPUH:
kieroyHas teopus T. [lIBanna, M.
[IInerinena, P. BupxoBa; KioHaJIbHO-
ceNeKTUBHOTo uMMyHuTeTa I1.
Opiux, .M. Meunukosa,

BJIAJICHUE
OCHOBOIIOJIArar0IAMH
NOHATUAMH U
NPEACTABICHUSIMU O
KUBOU IIPUPOJE, €€
YPOBHEBOU
OpraHHU3aluy U
ABOJIIOLINM; YBEPEHHOE
MOJIb30BAHUE
OMONOTUYECKON
TEPMHUHOJIOTUEN U
CHMBOJIMKOM .
OObsicHeHUE
OTPULATEIIBHOTO
BJIMSTHUS aJIKOTOJIS,
HUKOTHHA,
HApKOTUYECKUX
BEILIECTB Ha
AMOpHOHATBLHOE U
NOCTAIMOPHOHAIBHOE

TecToBbIl1 onpoC,
BBINIOJTHEHHE
CaMOCTOSITEIILHOM
paboThI U
o0ocHOBaHHE
pe3yIbTaTOB
HCCIIE0BaHNs,
OMOJIOTMYECKHUI
IUKTaHT.
DK3aMeH.

28




XPOMOCOMHasi TEOPHS
HacsenctseHHocty T. Moprana,
3aKOH 3apOJbIIeBOro cxoacTna K.
bapa, sBomtonimonnas reopus Y.
JlapBrHA, CHHTETUYECKAS] TEOPHUS
HBOJIIOLIMH, TEOPUS AHTPOIIOTEHE3A
Y. MapBuHa; Teopusi OMoreoneHo3a
B.H. CykauéBa; yuenus H.N.
Baswunosga - o Llentpax
MHOT000pa3us U MPOUCXOKICHUS
KyJbTYpHBIX pacTeHni, A.H.
CeBeproBa - 0 IyTAX U
HaIpasJeHUX dBooIuu, B.1.
Bepnazackoro - o 6uocdepe;
3aKOHBI (€IMHOOOpa3Hs
MIOTOMKOB IEPBOT0 NOKOJIEHUS,
pacllIeIICHNs] IPU3HAKOB,
HE3aBHUCUMOTO HACIEIOBAHUS
npu3HakoB ['. MeHnnens,
CLIECTUICHHOTO HAacJe0BaHus
MPU3HAKOB U HAPYUIEHUS CIICIICHUS
reHoB T. Moprana; roMOJIOTH4ECKUX
PSAIOB B HACJIEACTBEHHOM
nm3meHunBoctu H.M. BaBunona,
TEHEeTUYECKOro paBHOBecus JIxk.
Xapnu u B. BaitnOepra;
3apoapieBoro cxoacTtsa K. bapa,
OMOreHEeTUYECKOTO 3aKOHa .
['exkens, @. Mromepa);
OPUHIUIBI (YUCTOTHI TAMET,
KOMILJIEMEHTAPHOCTH);
npaBwia (Muaumyma tO. JIuOuxa,
AKOJIOTHYECKON MUPaMU/JIbI YUCEN,
OMOMAacChl U YHEPTHH);
runoTe3bl (koarepBaTHol A .
Omnapwuna, mepBudHOTO OyIHOHA JK.
Xonneitaa, mukpochep C. Doxkca,
pubo3uma T. Yek)

Pa3BUTHC YCIIOBCKA,

3. BJIaJicHHE CUCTEMOM 3HAHUU 00
OCHOBHBIX METOJaX HAYYHOI'O
MO3HAHMS, UCTIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIIEIOBAHUIX
’KMBBIX 00BEKTOB M DKOCHCTEM
(onucanue, u3MEpPEHUE, MPOBEJCHUE
HaAOJII0JICHHH ); CTIOCOOaMH
BBISBIICHUS U OILICHKH

BJIaJIeHHE OCHOBHBIMU
METOJIaMH HayIHOTO
[TO3HAHU,
MCIIOJIb3yeMBIMHU TTPH
OMOJIOTHYECKHUX
HCCJIEI0BAHUIX KHUBBIX
00BEKTOB M DKOCHUCTEM:
OIIMCaHUE,

OpOoHTAIBHBIN U
WHUBUTYyaJIbHBIN
OTPOC, BHIMOJTHEHUE
CaMOCTOSITeJIbHON
paboThI U
000CHOBaHUE
pE3yJIbTaTOB
WCCJICIOBAHMUS.
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AHTPOIIOICHHBIX W3MEHCHUM B

N3MEPCHUC, IIPOBCACHHUC

JK3aMeH.

IpUpOJIE HaAOJIIOICHHUI;

BBISIBJICHUE U OLICHKA

AHTPONOTE€HHBIX

WU3MEHEHUN B IPUPOJIE;
4. yMEHME BBIJICIATh CYIIECTBEHHbIE | BeiaeneHue OpOHTATBHBIN U
MPU3HAKHU: CYIIIECTBEHHBIX WHJIUBUAYAJIbHBIN
CTPOEHUSI BUPYCOB, KIIETOK MIPU3HAKOB Pa3HBIX OMPOC, BBHIMOJHEHHE
MPOKAPUOT U DYKAPHUOT; [IapCTB OPraHUYECKOr0 | CAMOCTOSITEILHOM
OJIHOKJIETOYHBIX U MHOTOKJIETOUYHBIX | MUPA U MPU3HAKOB paboThI 1
OpTaHU3MOB, BHJIOB, OMOTEOIICHO30B, | OMOJIOTHYECKUX 00ocHOBaHHE
HKOCUCTEM U OHOoCchepsI; IIPOLIECCOB ; YBEPEHHOE | PE3YJIbTATOB
CTPOEHUS OPTaHOB M CUCTEM N0JIb30BAHUE VCCIICTOBAHMUS.
OpraHoOB PacTEHU, )KUBOTHBIX, OHOJOTUYECKON DK3aMeH.
YEJI0BEKA; MPOLIECCOB TEPMHHOJIOTUEN U
KU3HENEATEIbHOCTH, MPOTEKAIOIINX | CUMBOJIUKOM

B OpraHu3Max pacTeHUM, )KUBOTHBIX
U 4eJI0BEKa;

OMOJOTUYECKHUX TIPOIIECCOB: 0OMEHa
BeIEeCTB (METabOIN3M),
uH(OPMAITUHU U TIPEBPAIICHUS
SHEePruu, OpOKEeHHsI, ABTOTPOPHOTO
U TeTepOTPO(HOTO TUTIOB TUTAHUS,
(doToCHMHTE3a 1 XEMOCHHTE3A,
MHUTO3a, MEH03a, TAMETOreHe3a,
IMOpHOTEHE3a,
NOCTAIMOPHUOHAIIBHOTO Pa3BUTHS,
Pa3MHOKEHU S, MUHIUBUYAILHOTO
pa3BUTHSI OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICUCTBUS T€HOB, FE€TEPO3UCA;
JEeWCTBUN UCKYCCTBEHHOI'O 0TOODA,
CTAOMIIM3UPYIOIIETO, TBIKYIIETO
Pa3phIBAOIIETO ECTECTBEHHOTO
0T00pa; alIoNnaTpUIecKoro u
CUMIATPUYECKOTO
BUI000PA30BAHUS;, BIUSTHUS
JBIDKYIIAX CHJI BOJIOINA HA
reHO(OH]T oMY LUK;
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB K
cpene oouTaHus, YepeaoBaHus
HaIpaBJIeHUI 3BOJIIOLINH;
KpYroBOpOTa BEILIECTB U MOTOKA
HHEPrUU B IKOCUCTEMAX

5. yMEHHE YyCTaHABIUBATH
B3aMMOCBSI3H MEXKY CTPOEHUEM U
(GYHKIMSIMU: OPTaHOUIOB, KJIETOK

OOBsICHEHUE BIUSHUS
KOJIOTUYECKUX
(haKTOpPOB Ha JKUBBIC

TectoBbIl onpoC,
BBITIOJTHEHHE
CaMOCTOSTENbHOMN
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pa3HbIX TKaHEeH, OpraHaMu 1
CHCTEMaMH OpraHOB Y PaCTEHHH,
KUBOTHBIX U YEJIOBEKA; MEXKTY
3TaraMu OOMEHa BEIIECTB; dTaraMH
KJIETOYHOTO LIUKJIA U )KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; dTallaMU
IMOPUOHATILHOTO Pa3BUTHS;
T€HOTUIIOM U (DEHOTHIIOM,
denotumnom u pakTopamu cpeabt
0oOWTaHUs; POIECCAMH SBOJIOIHH;
JBIDKYIIUMU CHIIAMH
aHTPOIIOTeHE3a; KOMIIOHEHTaMHU
Pa3IUYHBIX SKOCUCTEM U
pUCHOCOOICHUIMU K HUM

OpraHU3MBbl, MyTarecHOB
Ha pacTEHUs,
KUBOTHBIX U YEJIOBEKA;
B3aUMOCBSI3H U
B3aNMO/IeICTBUE
OpraHU3MOB U
OKpYXaroueu cpeapl;

Y cTaHOBIIEHUE TPUYUH
1 (haKTOPOB IBOJIIOIIHH,
M3MEHSIEMOCTH BUJIOB;
OObsicHeHUE
HApPYLICHUHN B pa3BUTUU
OpraHu3MOB, MyTallUi
U UX 3HAYCHHE B

paboThI U
o0ocHOBaHHE
pe3yIbTaTOB
HCCIIE0BaHNs,
OMOJIOTMYECKHUI
JIIAKTAHT.

OPTaHU3MOB; BO3HUKHOBEHUH

HACJIeICTBEHHBIX

3a00JIEBaHUI;

Onucanue

YCTOMYMBOCTH,

Pa3BUTHUS U CMEHBI

9KOCHCTEM,;
6. yMEHHE BBISIBIIATH OTAWYUTENbHBIE | ComocTaBieHue OpOHTAIBHBIN U
MPU3HAKU KUBBIX CUCTEM, B TOM OMOJIOTHYECKHX WHIUBUAYaJIbHBIN
yucie rpuboB, paCTeHUH, )KUBOTHBIX | OOBEKTOB: TECTOBBII OIPOC;
U 4eJIOBeKa; MPHUCTIOCOOIEHHOCTh XUMHYECKOI'O COCTaBa | COCTaBJICHUE
BUJIOB K Cpejie OOUTaHMS, TE€JI )KUBOM U HE)KMBOU | CPABHUTEJIBHBIX

a0OMOTUYECKHUX U OMOTUYECKUX
KOMITOHEHTOB 9KOCHCTEM,
B3aMMOCBSI3€l OpPraHU3MOB B
coo0111eCTBaX, aHTPOIIOT'€HHBIX
U3MEHEHUHN B DKOCHUCTEMaX CBOCH
MECTHOCTH

TIPUPOJIBI, 3aPOIBIIICH
YeJI0BEeKa U IPYyTUX
YKUBOTHBIX, TIPHPOTHBIX
HKOCUCTEM U
arpo’KOCUCTEM CBOCH
MECTHOCTH; TIPOIIECCOB
(ecTeCTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp,
MOJIOBOE M Oecroioe

Tabnuil. DK3aMeH

Pa3MHOYKEHHUE)
/. yMEHHME UCIIOJIb30BaTh YBEPEHHOE TecToBbIi OIIpOC,
COOTBETCTBYIOIINE apTyYMEHTBHI, N0JIb30BAHUE BBITIOJTHEHUE
OMOJIOTUYECKYIO TEPMUHOJIOTHIO U OHOJOTUYECKON CaMOCTOSITENIbHOU
CHUMBOJIMKY JJI I0Ka3aTeIbCTBA TEPMHHOJIOTUEN U paboThI U
POACTBA OPTAaHU3MOB PA3HBIX CUMBOJIMKOM; BiaJieHHe | 000CHOBaHUE
CHUCTEMAaTUYECKHUX TPYIIIL, OCHOBOTIOJIATAlOIIUMHU | PE3YJIbTATOB
B3aMMOCBSI3M OPTaHU3MOB U CPEJIbl | IOHATUSIMU U VCCJIEIOBAHUS,
oOWTaHMS; eTMHCTBA YETIOBEYCCKUX | MPEJCTABICHUSIMU O OMOTOTUYECKHIA
pac; He0OXOAUMOCTH 3I0POBOTO KHABOM MIPUPOAE, €€ JAKTAaHT

o0pas3a >KM3HH, COXPaHECHHUSI

YPOBHEBOU
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pa3H006pa3I/I$1 BUJ0OB H O3KOCHUCTEM,

OpraHu3anmn U

KaK yCIIOBHS COCYIIECTBOBAHHUS HBOJIIOINH;
IOPUPOABI M YEIOBEUECTBA

8. yMeHHe pelaTh MOUCKOBBIE c(OPMHUPOBAHHOCTD CocraBnenue
OnoJIoTHYECKHE 3a1auu; BBISBIISATD yMEHUH 00BIACHATH TabmuiL,
NPUYUHHO-CJIEICTBEHHBIE CBSI3U pe3ynbTaThl OHOIOrHYeCKUn
MEX1y UCCIEAYEMbIMU OMOJIOTHYECKHUX JTUKTAHT,
OMOIOrHYEeCKUMU 00BEKTAMHU, AKCIIEPUMEHTOB, (bpoHTaNBHBIN U
IpOLIECCaMH U SBIICHUSIMU; I€NIaTh | pellaTh 3J€MEHTapHbIe | MHANBUAYaIbHbBIN

BBIBO/JIbI Y ITPOTHO3bI HA OCHOBAHWH
INOJIYYCHHBIX PC3YJIbTATOB

OHMOJIOTUYECKHUE 3a1aYN

onpoc. JK3aMeH

9. yMeHuEe BbIIBUTATh TUIOTE3HI,
POBEPSTH UX
HKCIIEPUMEHTAJILHBIMU CPEJICTBAMU,
bopMyaupys LeIb UCCIeI0BAHMS,
aHaJIM3UPOBATh MOJYyUYEHHbIE
pe3ynbTaThl U J€1aTh BHIBOIbI

c(hOpMHUPOBAHHOCTH
COOCTBEHHOM MO3UITUU
M0 OTHOIICHHIO K
OMOJIOTHYECKOU
uHpopmarmu,
MOJTy4aeMOM M3 pa3HbIX
HMCTOYHHUKOB, K
TJI00aTbHBIM
HKOJIOTUIECKUM
npobyieMaM U MyTsAM UX
perieHus

[ToaroroBka yCTHBIX
COOOIIEHHH C
MPE3CHTALIUEN,
(bpoHTaIBHBIN OMpOC.
DK3aMeH.

10. npuHUMAThH y4acTH€ B HAYYHO-
UCCJIeI0BATENHCKON paboTe 1o
OMOJIOTHH, IKOJIOTUU U MEIULIUHE,
POBOIMMOM Ha 0a3e MIKOJbHBIX
Hay4YHBIX OOIIECTB U MyOJIHMYHO
MPEICTABIIATH MMOJTYyYEHHBIE
pPE3yNbTAaThl HA YYEHUYECKHUX

Y4acTtBOBaThH B
Hay4YHO-
UCCJIeI0BATENHCKOM
paboTe nmo Ouosoruu,
HKOJIOTUHU U MEAUIIMHE;
chopMUpPOBATH YMEHHUE
KPUTUYECKH OIEHUBATH

OpoHTaTBHBIN
OIpocC, NOATOTOBKA
YCTHBIX COOOIIEHUN
Y MIPE3EHTALUN

KOH(EPEeHLIUAX Pa3HOTO YPOBHS uH(pOpPMAIUIO

OMOJIOTUYECKOTO

colepKaHus
11. ymeHue OLleHUBATh STUYECKUE c(OpMHUPOBAHHOCTb YcrHbli
aCIIEKThl COBPEMEHHBIX COOCTBEHHOM MO3UIUN | UHAUBUIYaJIbHBIN
UCCJIEJOBaHUI B 00J1aCTH 10 OTHOILICHMIO K OIpOC, OLIEHKA
OMOTEXHOJIOTUU U TEHETUYECKUX OMOJI0rMYECcKON BBIIIOJIHCHHUS
TEXHOJIOTMH (KJIOHUPOBaHUE, UHpopMau, BHEAYAUTOPHOU
VICKYCCTBEHHOE OIUIOZOTBOPEHUE, [I0JIy4aeMOMU U3 Pa3HbIX | CAMOCTOSTEIBHON
HaIIPaBJICHHOE U3MEHEHNE T€HOMA U | ICTOYHUKOB, K paboTBhI.
CO3/1aHHUE€ TPAHCTEHHBIX OPraHU3MOB) | II100aIbHBIM OK3aMeH.

AKOJIOTUYECKUM

npobyieMaM U MyTsAM UX

peneHns
12. ymeHre MOTUBHPOBATH CBOM CdopmupoBaTs ymeHue | Y CTHBIM
BbIOOD Oyaymie mpodecCHOHaTbHON | MOTUBUPOBATH CBOM VHJABUAYAJIbHBINA
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NEeATEILHOCTH B 001aCTH OHMOJIOTHH,
MEIUIUHBI, ONOTEXHOJIOTHH,
HICUXOJIOTHH, YKOJIOTHH,
BETepUHAPUH, CEJIHCKOT'0 X03HCTBa,
MUILEBON MPOMBILIUIEHHOCTH;
yIIIyOIsTh TO3HABATENILHBIN
WHTEpEC, HAIIPABJICHHBIN HA
OCO3HaHHBIA BBIOOP
COOTBETCTBYIOIIEH Tpodeccuu 1
IPOAOHKEHUE OHOJIOTHYECKOTO
o0pa30BaHUs B YUPEKACHUIX
cpemHero mpohecCuOHATBHOTO U
BBICIIIET0 00Opa30BaHUsI.

BBIOOD Oymylei
npo¢eCCUOHATBLHON
JESTEIILHOCTH B
o0J1acTu OMOJIOTHH,
MEIUIIUHBL YTy OTISATh
MIO3HABATEIIbHBIN
UHTEpEC K OyayIei
npodeccun

OIpOC, OLICHKA
BBITIOJTHEHUS
BHEAYJIMTOPHOM
CaMOCTOSITENIbHOU
paboThI.
DK3aMeH.
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