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1. OBIIASI XAPAKTEPUCTHUKA ITIPUMEPHOI PABOYEN ITPOI' PAMMBbBI
OBIIIEOBPA30OBATEJBHOM JUCHUILIUHBI « BUOJIOT UST»

1.1. MecTo AucUMIJIMHBI B CTPYKTYype o0pa3oBarebHoii mporpammbl CITO:

O0meoOpa3oBarebHast JUCIUIUIMHA «bromorusy sBisiercs: 0053aTeIbHON YaCThIO
0011e00pa3oBaTeIbHOro KKIIa 00pa3oBarenbHoi mporpaMMel B coorBeTcTBru ¢ @I'OC CIIO Ha
ocHoBe PT'OC COO 1o cnenuaibHOCTH:

53.02.08 — «My3bIKaJabHOE 3BYKOONIEPATOPCKOE MACTEPCTBO»

1.2, Tleau u nuIaHUpyeMble Pe3yJIbTATHI OCBOCHUs TUCIUILIMHBI:
1.2.1. eau tucuMMInHbBI

Hean: popmupoBanue y 00y4aromuxcsi CHCTEMbI 3HAHUH O pa3InYHBIX YPOBHAX KU3HH CO
3HAHUEM COBPEMEHHBIX IHIPEJICTAaBICHUM O JKUBOM MPUPOJE, HABBIKOB IO IPOBEACHUIO
OMOJIOTHYECKUX HCCICAOBAaHUI C COOJIOJCHHWEM OTHYECKHMX HOPM, apryMEHTHPOBAaHHOMN
JTUYHOCTHOM MO3UIIUU 10 O€pEKHOMY OTHOIIICHUIO K OKPY’KAIOIIECH cpejie.

3agaun:

e qonydeHue (QyHIAMEHTANbHBIX 3HaHMM o Ouonormueckux cucremax (Kiertka,
Opranuswm, [Honynsmus, Bun, Dxocuctema); HCTOpUU pa3BUTHUSL COBPEMEHHBIX MPEICTABICHUM O
YKUBOM IPUPO/I€, BHLAAIOIINXCS OTKPBITUAX B OMOIOTMYECKON HAYKe; POIM OMOJIOrH4YE€CKON HayKu
B (OPMHMPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI MHpPa; METO/aX Hay4HOIo
MO3HAHMUS;

® OBJIQ/ICHUE YMEHHUSMHU JIOTHYECKH MBICIUTh, OOOCHOBBIBaTH MECTO M  POJIb
OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATENbHOCTH JIIOJEH, DPAa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH; OTIpe/IeNATh )KUBbIE 00BEKTHI B IPUPO/IE; IPOBOJUTH HAOIIOICHHS 32 SKOCHCTEMaMHU
C LIETIBIO0 X ONMCAHUS U BBIABICHHUS €CTECTBEHHBIX U aHTPOIOTEHHBIX U3MEHEHUM; HAXOUTh U
aHaJIM3UPOBATh WH(OPMAITHIO O )KUBBIX 00BEKTAX;

® pa3BUTHE I[IO3HABATEJIbHBIX MHTEPECOB, HWHTEIJIEKTyaJIbHBIX U TBOPYECKUX
CHOCOOHOCTEH 00ydYaromuxcsi B MPOLEcce U3YUeHUs OMOJIOTMYECKHX SIBICHUN; BBIIAIOLIMXCS
JOCTIDKEHUH  OMOJIOTMHM, BOLIEAIIMX B  OOIIEYENIOBEUECKYIO KYJIbTYpY; CIOXKHBIX H
MIPOTUBOPEYMUBBIX ITyTEH Pa3BUTHsI COBPEMEHHBIX Hay4YHBIX B3IVIS0B, HJIEH, TEOPUN, KOHLEILINHN,
runote3 (0 CyIIHOCTH M NPOUCXOXKJICHHM >KU3HHU, YEJIOBEKa) B X0je paboThl C pazIUuHBIMU
MCTOYHUKaMU UHGOpMaIuy;

e BoclNUTaHHE YOEXKIEHHOCTM B HEOOXOAMMOCTH IO3HAHMUSA HKUBOM TMPUPOJBI,
HEOOXOJMMOCTH PaIlOHAIBHOIO MPUPOAOIOIB30BaHUsA, OEPEKHOI0 OTHOLICHUS K MPUPOJAHBIM
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pecypcaM U OKpy Karollen cpejie, COOCTBEHHOMY 3/J0POBbIO; YBaXKEHHUsI K MHEHUIO ONIMIOHEHTA [TPU
00CyXJJeHUU OHOJIOTHYECKHX POOIIeM;

® JCNOJIb30BaHUE NMPUOOPETEHHBIX OMOJIOTMYECKUX 3HAHUH M YMEHUH B TMOBCEIHEBHON
KHU3HU JJIs1 OLIEHKU HOCJIEICTBUM CBOEH AeATeNbHOCTH (M IEATENIbHOCTH APYIHX JIoAEH) 1o
OTHOILEHHUIO K OKpPY’)Karolled cpele, 3J0pOBbI0 APYTuX JIOJAEH U COOCTBEHHOMY 3/10pOBbIO;
000CHOBaHME U COOMIOJICHUE Mep MPOPUIAKTUKY 3a00JIeBaHUN, OKa3aHUE IIEPBON MTOMOIIH IPH

TpaBMax, CO6J'IIO,I[€HI/IC IIpaBUJI MIOBEACHUA B IIPUPOAC.



2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBbI

2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThl

Bun yueOHoii padoThI O0bem B yacax
O0bem o0pa3oBaTebHON NPOrpPaMMbl Y4eOHOM Y CHMIIJIMHBI 37
OcHOBHOE cO/Iep:KaHue 26
Teopernueckoe oOydyeHue 16
ITpakTHYECKHE 3aHITHE 10
IIpodeccnoHaILHO-0PHEHTHPOBAHHOE COAEPIKAHUE 10
Teopernueckoe o0yueHne 6
[IpakTryeckue 3aHATHE 4
ITpomesxyTouHas arrecranus ( JudQepeHIMpOBaHHBIN 3a4eT) 1




2.2. [lnanupyemble pe3yJabTaThl 0CBOeHHUsI 001eo0pa3oBaTe/bHOM TUCHUILTHHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC COO

Kox v nanmenoBanue
bopmupyembIx
KOMIleTeHI M

IlnanupyemMble pe3yJbTaThl

OCBOCHHUA NTUCHHUITJINHDBI

Oo6mme!

JucuMmimHapHbie?

OK 01. Beiouparn
croco0bl pelnieHus
3ajaq
npogeccuoHAIbLHOM
neATeIbHOCTH
NPUMEHUTEJIbHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTé TPy10BOr0 BOCIUTAHUSI:
- TOTOBHOCTH K TpYIy,
TPYIOIIO0HE;

- TOTOBHOCTb K AKTHBHOH JE€ATEILHOCTH TEXHOJOTHYECKOH H

OCO3HAaHHUEC NLECHHOCTH MaCTCpPCTBAa,

COIMaJIbHOM HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUOUHUPOBATD,

[UIAHUPOBaTh M CAMOCTOATEIBHO  BBIINONHATH  TaKylo
e TENIbHOCTD;
- MHTEepec K pasnuyHbiM  cdepaMm  npodeccruoHaIbHOM
e TeTbHOCTH,

OBJ'Ia)IeHI/Ie YHUBEPCAIbHBIMU y‘-I€6HBIMI/I I103HaBaTCJIIbHBIMU

IENCTBUSIMU:
a) 0a30BbIe JJOTHYECKHe [1eliCTBUS:
- CaMOCTOSITENILHO  (pOPMYJUPOBATh W aKTyaJIM3HPOBATH,

Mpo0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- yCTaHaBIMBaTh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUS IS
CpaBHEHHUSI, KIIacCU(PUKALIMU U 000OIICHNUS;

- ONpeAeNsATh LENH MACSITeTbHOCTH, 3a/1aBaTh IMMapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBISABJIATH 3aKOHOMCPHOCTH )41 MIPOTHUBOPCUMNA B
pacCMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTH KOPPCKTUBLI B ACATCIIBHOCTD, OLICHHUBATDH
COOTBECTCTBHC PE3YJIbTATOB OeJIsaM, OIICHUBAThH PHUCKH

- chopMHUpOBAaTh 3HAHHWS O MECT€ WU POJU OWUOJOTHH B
CUCTEME
COBPEMEHHON €CTECTBEHHOHAYYHOM KapTUHBI
MO3HAHUU 3aKOHOB ITPUPOJbI U PELICHUH )KU3HEHHO BAYKHBIX

COLIMAIbHO-3TUYECKUX,
PKOJIOTMYECKUX MTPOOJIEM YeJI0BEUECTBA, 4 TAKXKE B PELLICHUN

BOITPOCOB palMOHAIBHOIO

B (OPMUPOBAHUU LIEHHOCTHOTO
OTHOIICHHSI K TPUPOZE, OOIIECTBY, YEIOBEKY; O BKJIaJeE

€CTECTBEHHbIX  HayK, B  (OpPMHUPOBAHUU

MUpa, B

3KOHOMHNYCCKHUX,

[MIPHUPOJOITIOJIb30BAHMA,

POCCHICKHX U 3apyOeKHBIX YUCHBIX - OMOJIOTOB B Pa3BUTHE
Ouosornu; (PyHKIIMOHAIBHOW TPAMOTHOCTH YE€JIOBEKa IS
pEIICHUS KU3HEHHBIX TPOOIIEM,
- YyMEThb BIIQJIeTh CHUCTEMOW OWOJOTHYECKUX 3HAHHM,
KOTOpast BKITFOYAET:
OCHOBOMOJIArarnme OMOIOrHUecKre TEPMHUHBI U TOHSITHS
(>KU3HB, KIIETKa, TKaHb, OPTaH, OPraHu3M, BUJ, TOMYJISIIHS,
bKOcUCcTeMa, OUoIIeH03, brocdepa; MeTaboIn3M, FrOMeocTas,
KJIETOYHBI UMMYHUTET, OMOCHHTE3 OenKka, OMOMoIUMEpHI,
JTUCKPETHOCT, CaMOpETYJISIIHS,
CaMOBOCITPOM3BEICHNE, HACTIEICTBEHHOCTh, N3MEHUNBOCTb,
PHEPr03aBUCUMOCTb, POCT M PA3BHUTHUE);

ounosiornyeckne Teopun: kiaerounad treopus T. [lIsauna, M




6) 0a30BBIE HCCIEN0BATEILCKHE AeliCTBHSA:

- BJIQJICTh HaBBIKAMH Y4YCOHO-HMCCIIEAOBATEIIBCKON U MPOCKTHOM
NesITeIbHOCTH, HaBBIKAMU pa3perieHust pooiiem;

- BBISIBJISITh IPUYMHHO-CJIEJCTBEHHBIE CBSI3U M aKTyaJU3UPOBATh
3a1[aqy, BBIABUT'aThb I‘I/IHOTCSY cec peH_IeHI/ISI, HaxXOIUThb apr YMGHTBI
17151 JOKa3aTeNbCTBa CBOMX YTBEPIKICHUM, 3a1aBaTh MapaMeTPhl U
KPUTEPUU PEIICHUS;

- aHaJIM3UpOBaTh IIOJIy4YEHHbBIC
pe3yibTaThl, KPUTUYECKH OLECHUBATH
HpOFHO?;I/IpOBaTI) NU3MCHCHUEC B HOBBIX yCHOBI/ISIX;

- YMETb [IEPEHOCHUTH 3HAHUS B I03HABATEJIbHYIO U IIPAKTUYECKYIO
00J1aCTH >KU3HEICATEIEHOCTH;

- YMETb HHTETrPUPOBATH
o0J1acTe;

- BBIJBUTaTh HOBbBIC UJICH, IIpE/jIaraTh OPUTHHAIIbHbBIC OIXObI U
pELICHHUS;

B XO0AC pClICHHA 3aaa4dy

HX  JOCTOBCPHOCTD,

3HaHUA M3 Ppa3HbIX HIPCAMCTHBIX

- CIIOCOOHOCTBH MO3HABATEIbHON U

COLTMATBLHOM IMPAKTHUKE

HUX HCIOJb30BaHUA B

3apopieBoro cxonacrsa K. bapa, spomronmonHas teopus Y.
[lapBuHa, CHUHTETHYECKas TEOpHUS HBOJIOLUU, TEOPHS
anTponioreHe3a Y. JlapuHa; teopus Ouoreounenosza B.H.
CykauéBa; yueHUs enTpax
MHOT000pa3usi U MPOUCXOXKICHUS KYJIbTYpHBIX pacTeHUH,

H.11. BasuioBa

0

A.H. CeBeplioBa - 0 myTsX U HaIllpaBJICHUAX 3BoJitonuu, B. 1.
Bepnasckoro - o 6uocdepe;

3aKOHBI (€OMHOOOpPa3Hus IOTOMKOB IIEPBOTO TOKOJICHUS,
pacIleruieHdsl TPU3HAKOB, HE3aBUCHMOTO HACJIETOBAHHUSL
npuzHakoB [. Mennens,
MPU3HAKOB W HApYIIEHUs cleruieHus reHoB 1. MopraHna;

CHCIUICHHOIO0 HacCJICAO0BaHMA

FOMOJIOTMYECKUX PAJIOB B HACIEICTBEHHOW M3MEHYMBOCTH
H.1. BaBunosa, renernyeckoro paBHoBecust Jx. Xapau u
K. bapa,
Oouorenernyeckoro 3akoHa . ['exkens, ®. Mriomnepa);

B. BaiitnOepra; 3apojbIlIeBOr0 CXOACTBA
PUHLUIBI (YUCTOTHI FaMET, KOMIUIEMEHTapHOCTH);
(muaumyma 0. Jlubuxa,
MUpPaMU/Ibl YHCell, 0MOMAacChl U SHEPTUN);
runore3bl (koauepBaTHo AWM. OmnapuHa, NEpBUYHOTO
oynbona [x. Xonneitna, mukpocdep C. dokca, prudo3umal
T. Uek);

chopMHpOBaTh YMEHMS PpacKpbIBaTh  COZAEpIKAHUE
OCHOBOIIOJIATAlOIIUX OMOJIOTUYECKUX TEOPUN M THIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MyTallHOHHOM, 3BOJIFOLIUOHHOM,
[IPOUCXOXACHNS JKU3HM M 4YEJIOBEKA; BIAJECHUE CHCTEMOU
3HaHUK 00 OCHOBHBIX METOJIaX HAy4YHOIO [O3HaHUS,
MCTOJIb3YEMBIX B OHMOJIOTMYECKUX HCCIEIOBAHUIX >KUBBIX
00BEKTOB M 9KOCUCTEM (OMHCaHHUE, U3MEPEHHE, TPOBEICHHE

[paBuia JKOJIOTUYECKON

HAOMIO/IeHUH);  croco0aMy  BBISBICHHSI W OLIGHKH
AHTPONOTEHHBIX U3MEHEHUI B PUPOJIE;
- chopmupoBaTh VYMEHUS DACKDBIBATh




CTPOCHHUSI BHPYCOB, KIJIETOK MPOKAPUOT M IYKaApHOT;
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, BHUJIOB,
OMOTeo1eH030B, IKOCUCTEM U OHochepsl;

CTPOCHUSI OPTaHOB M CUCTEM OPTaHOB PACTCHHIA, )KUBOTHBIX,
4eJI0BEKA; MPOLIECCOB KU3HEACATEIbHOCTH, TPOTEKAIOIINX B
OpraHu3Max pacTeHH, )KUBOTHBIX U YEJIOBEKA,;
OMOJIOTUYECKHUX IIPOIIECCOB: oOMeHa BEIIIECTB
(Merabonu3m), MHPOPMALMU U MPEBpAIICHUS SHEPrUH,
OpoXeHUsl, aBTOTPOGHOTO M TETEPOTPOPHOrO THIIOB
nUTaHus, (OTOCHHTE3a W XEMOCHMHTE3a, MUTO3a, Meho3a,
raMeToreHesa,  AMOpHOreHe3a,  MOCTIMOPUOHAIBHOTO
pasBUTHS, pPA3MHOXKEHUS, WHIMBHIYaIbHOTO Ppa3BUTHS
opranu3Ma  (OHTOreHe3a),  B3aMMOJCWUCTBUS  T'CHOB,
reTepO3nCa; JIEUCTBUI HCKYCCTBEHHOTO otbopa,
CTaOWJIM3HUPYIOIIETO,  JABIOKYIIETO W Pa3phIBAIOIICTO
€CTECTBECHHOTO 0TOOpa; aJIoMaTPHYECKOrO "
CHUMITATPUYECKOTO BHI000PA30BAHMS;, BIHMSHUS JIBUKYIINX|
CHII HBOJIIOLIH Ha reHoQoHA TOTYJISIIIHH;
MPUCIIOCOOJICHHOCTH OpPraHW3MOB K Cpele OOHWTaHus,
yepeloOBaHUs  HANpaBJICHUH  HBOJIOLHUM;  KpPyroBOPOTA
BEIIECTB M IMOTOKA DHEPTUH B SKOCHCTEMAX;

- MpHOOpPECTH OIBIT NPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHWS, HCIIOJIB3YEeMBIX B  OWOJIOTHU:
HAOJIOZCHNST W ONMCAaHUS KHUBBIX CHCTEM, IPOILIECCOB H
SIBJICHWI; OpraHU3all W TPOBEACHHUS OHOJIOTMYECKOTrO
DKCTICPUMEHTa,  BBIIIBWKCHUS  THUIOTE3,  BBIABIATH
3aBUCUMOCTH  MEXJIy  MCCIEJyeMbIMH  BEIMYMHAMH,
OOBSICHATH TIONYYEHHBIC PE3yNbTaThl U (POPMYIHPOBATH
BBIBOJIbI C HCIOJIb30BAHUEM HAYYHBIX HMOHATHH, TEOpUH U
3aKOHOB;

- choDpMUDOBATh  VMEHHUS _ BBIICIATh _ CVIIIECTBCHHBIC




dboTocuHTE3a, TUIACTUYECKOTO U YHEPTrEeTHIECKOr0 OOMEHa,
XEMOCHHTE3a, MUT03a, MeH03a, OIJIOJOTBOPCHHS, PA3BUTHSL
W pa3MHOXCHHS, WHIUBUAYATHHOTO PAa3BUTHUS OpPTaHU3MA|
(oHTOTEeHE3a), OOpHOBI 3a CYIIECTBOBAaHHE, €CTECTBEHHOIO
oTOOpa, BHJ1000pa30BaHMs, MPUCTIOCOOTICHHOCTH
OpraHu3MOB K cpeie OOWTaHHs, BIHMSHUS KOMIIOHCHTOB
DKOCHUCTEM, AHTPOIOTCHHBIX H3MEHEHHH B HIKOCHCTEMaX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB W IMPEBpPAILICHHE
hHeprum B buocdepe;

- copMHUPOBATh YMCHHSI MIPUMCHSTH MOJIYICHHBIC 3HAHUS
U1t 00BSICHEHHSI OMOJIOTHYECKUX TIPOIIECCOB U SIBJICHUH, IS
[PUHATHS TPAKTUYCCKUX PEIICHUH B MOBCEIHEBHON KU3HH
C IENBI0 OOecrieueHus: Oe30MacHOCTH CBOETO 3JI0POBbS U
3I0POBbSI OKPYKAIOMIUX JIFOJICH, COOIIONCHUS 3I0POBOTO
oOpa3a JKM3HM, HOPM T'PaMOTHOTO TIOBEJCHHUS B

OKpY Karomien HPUPOTHOM cpene; [MOHUMAaHUe
HEOOXOIMMOCTH HCIIOIB30BaHUS IOCTHIKEHUH
COBpeMEHHOW  Ouonorm W  OWOTEXHONOTUH  JUIs
paIOHATBFHOTO MIPUPOJIOTIONBE30BAHUS; YMCHHE
HCII0/Ib30BATh COOTBETCTBYIOIIINE apryMEeHTHI,

OMOJIOTUYECKYI0 TEPMHHOJOTMIO W CHUMBOJIMKY s
T0Ka3aTeabCTBA poJacTBa OpPraHu3MOB pa3HbIX
CUCTCMATUUYCCKUX TPYIIN;, B3aNMOCBA3U OpPraHu3MOB H
cpelabl  OOMTaHUs;  €IUHCTBA  YEJIOBEYECKHX  pac;
HEO0OXOJUMOCTH 370pPOBOr0 00pa3a KHU3HH, COXpaHEHHs]
pasHOOOpa3usi BUAOB M  DKOCHUCTEM, KakK YCJIOBHS
COCYIIIECTBOBAaHUS MPUPOJIBI U YEITOBEYECTRA;

- cOpMHpOBATH YMEHUS pellaTh OMOJIOTMYECKHE 3a7auH,
COCTABJIATH TCHOTUIIMYCCKHUEC CXEMbI CKpPCOIMBAHUA I

DA3HBIX TUIIOB HACJICIAOBAHUA TIDU3HAKOB V ODIrAHU3MOB.




enaTh BHIBOZBI M IIPOTHO3BI HA OCHOBAHHH TTOJTyYCHHBIX PE3yIbTaTOB;
- chopMHpOBaTh YMEHHUS KPUTHYECKH OLICHMBATh WH(OPMAIHIO
OMOJIOTMYECKOTO COJEPIKaHMsI, BKIIOYAIOUIYIO TICEBIOHAYYHbBIC 3HAHUS
13 pPa3INYHBIX HCTOYHUKOB (CPEACTBA MacCOBOM MH(OpMALNH, HAYIHO-
MOMYJIAPHBIE MaTepHaibl); HWHTEPIPETHPOBATH 3TUYECKHE ACHEKTHI
COBPEMCHHBIX UCCIICAOBAHUIA B OHOJIOTUH, MEAUIIUHE, OUOTECXHOJIOTHH;
paccmarpuBath rio6aTbHbIE
HKOJOTMYECKHE TMPOOJIEMbl  COBPEMEHHOCTH, (OPMHPOBATH IO
OTHOLICHHUKD K HHM CO6CTBeHHyIO nozuur, YMEHUE OICHUBATH
STUYECKHE AacCIeKThl COBPEMEHHBIX HCCIEeIOBaHMH B  obmacTu
OMOTEXHOJIOTUH U TCHETHYECKUX TEXHOJIOTHH (KOHMpOBaHME,
HCKYCCTBEHHOE
OIJIOJIOTBOPEHME, HANpaBJICHHOE HW3MEHEHHE TE€HOMa U CO3JaHHe
TPaHCTEHHBIX OPTaHU3MOB);
- chOopMHUpPOBATh YMEHHs CO3/1aBaTh COOCTBCHHBIC MUCHMEHHBIC H
YCTHBIE COOOIIEHHS Ha OCHOBE OHOJOTHYECKOH WHpOpManuu H3
HECKOJIbKUX HMCTOYHHUKOB, TPAaMOTHO HCIOJIb30BAaTh IOHATHHHBIH]
arnmapat OMOJIOTHH;
- yMETh BBIABUTaTh TUIOTE3bI, TPOBEPSTH NX SKCHEPUMEHTAILHBIMH
cpeacTBaMu, (OpPMYJIHMpPYS 1Eeldb HCCIEIOBAHMS, aHAIN3UPOBATH
TOJIYUCHHBIC PE3YJIbTAThI U A€J1aTh BBIBO/IbI;
- IpUHUMaTh ydYacTHe B HAy4HO-HCCIIEAOBATEIBCKONH padboTe 1o
OMOJIOTMH, 3KOJIOTHH W MEAWIMHE, TPOBOJMMON Ha 0a3e MIKOJBHBIX
HaYy4YHBIX O6L[I€CTB u Hy6HI/I‘IHO MPEACTABIIATH MMOJIYYCHHBIC PE3YJIbTAThI
Ha yYCHNYECKNX KOH(QEPEHIMIX Pa3HOro YPOBHS;

OK 02. Ucnoan30BaTh
COBpeMEHHbIE CPeICTBA
MOMCKA, AHAJIN3A U
WHTEPIpeTAIUN

B o61acTi HeHHOCTH HAYYHOTO TIO3HAHHUS:

- chopMHpPOBAHHOCTL MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO DPa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA|

Majore  KyJibTyp, —CIIOCOOCTBYIOIIETO

MOJIMKYJIbTYPHOM MUDE;

- chopMHpOBaTh YMEHHS KPUTHYECKH OICHHBATh HH(OPMALHIO
OMOJIOTMYECKOTO COJIEP)KAaHMsI, BKIIOYAIOUIYIO TICEBIOHAYYHbIC 3HAHUS
13 Pa3IMIHBIX HCTOYHUKOB (CpeACTBa MacCOBOM HH(MOPMAITHH, HAYIHO-

TIOITYJIAPHBIC MaTepI/IaHH); HUHTCPIPETUPOBATE OSTUICCKHUEC aCTICKThI




uHopManuu u
HH(OpPMAIITUOHHBIE
TeXHOJIOTHH JJIs1
BbINOJIHCHUS 32124
npogeccuoHAIbHOM
nesiTeIbHOCTH

- COBEPILECHCTBOBAHUE SA3bIKOBOM M YMTATEIICKOM KYJIbTYPBI KaK
CPEJCTBA B3aUMOAECUCTBUSI MEXAY JIFOJAbMU U IO3HAHUS MUPA;

- OCO3HAaHUE IICHHOCTUM HAay4YHOW JAESITEIbHOCTH, T'OTOBHOCTh
OCYIIECTBIISATh MPOEKTHYIO U MCCIEA0BATENbCKYIO IEATENbHOCTD
WHAUBUAYAJIbHO U B TPYIIIIE;

OBnazieHWe YHHUBEPCAIbHBIMU YYEOHBIMH [1O3HABATEIbHBIMU
ENCTBUSIMU:

B) paboTa c nHpOpMaIuei:

- BJIaJIETh HaBBIKAMH MOJYYEHHS HMHQPOPMAIUH U3 UCTOYHHKOB
Pa3HbIX TUIIOB, CAMOCTOSITEJIbBHO OCYLIECTBJIATh MOMCK, aHAJIN3,
CUCTEeMAaTHU3alMI0 ¥ HHTEPHpeTanuio WHPOPMAIUU PA3IUYHBIX|
BUIOB U (POPM IIPEICTABICHHUS;

- co3aBaTh TEKCTHl B pPa3MYHBIX (dopMmarax ¢ Y4eTOM
Ha3HAueHUS HMHQOpPMALMU M IIEJICBOW ayIWTOPHH, BHIOMpas
ONTUMAIIEHYIO (DOPMY MPEACTABICHHUS U BU3YyaJIH3aIHNH;

- OLIEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTb HH(pOpMAINH, €€
COOTBETCTBUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOpPMaM;
cpencTaa
KOMMYHHMKAIIUOHHBIX TEXHOJOTUH B PEIIEHUH KOTHUTUBHBIX,
KOMMYHHUKAaTHBHBIX U OpPraHM3allMOHHBIX 3a7ay ¢ COOII0IEHUEM
TpeOOBaHUN SProOHOMHUKH, TEXHUKH O€30IacHOCTH, TUTHEHBHI,

pecypcocOepeKeHNs,

- HMCIIOJIb30BaTh MH(OPMALIMOHHBIX 51

NpaBOBbBIX W OTHYCCKHUX HOPM, HOPM

COBPEMEHHBIX WCCIEAOBaHUNA B OWOJIOTHH, MEIUIIMHE,
OMOTCXHOJIOTHUH,

- HHTEPIPETHUPOBATH STUYECKUE ACIEKThl COBPEMEHHBIX
HCCIICIOBAaHUN B OWOJOTHHM, MEAUIIMHE, OMOTEXHOJIOTHH,
paccMaTpuBaTh TJIOOATBHBIE 3KOJIOTMYECKHE MPOOJIEMBIL
COBPEMEHHOCTH, (OPMHUPOBATh II0 OTHOLIECHHUIO K HHUM
COOCTBEHHYIO TIO3MIIMIO, YMEHHE OIICHUBATh ASTHYECKUE]

acleKThl  COBPEMEHHBIX  MCCIEIOBaHMM B  oOjactu
OMOTEXHOJIOTUU u TEHETHYECKUX TEXHOJIOTHH
(KJIIOHUpOBaHUE, UCKYCCTBEHHOE OIJIOJOTBOPEHHUE,
HalpaBICHHOE U3MEHEHUE T€HOMA U CO3/JaHHE TPAHCT€HHBIX
OpraHU3MOB);

- copMupoBaTP  yMEHHUS  CO3/1aBaTh  COOCTBEHHBIE
[MCbMEHHBIE U  YCTHBIE COOOIIEHHS Ha  OCHOBE

0HOJ0rHYECKO I/IH(1)OpMaI_[I/II/I U3 HCCKOJIbKHX HMCTOYHHKOB,
I'PaAaMOTHO HCII0JIb30BAaTb MMOHATHHHBINA araapar OHOJIOruH

OK 04. D¢pdexTuBHO
B3aMMO/1€iiCTBOBATDH U
padoraTh

KOJIJIEKTHBE H KOMaH/1e

B

- TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIIPEEIICHHIO;
-OBJIaJICHNE HABBIKAMH YI€OHO-HCCIIET0BATENBCKOM, MPOSKTHOMN U COIIMATHLHOM
IesITeTLHOCTH;

OBJj1ajieHle YHHBEPCATbHBIMH KOMMYHHKATUBHBIMHM JelCTBUSIMH:

0) coBMecTHas JesATeJIbHOCTD:

- TIOHUMAaTh M HCIIOJb30BaTh NMPEUMYIIECTBA KOMAHIHON M MHIWBUIYaJIbHOM
paboThI;

- chopMupoBaTh YMEHHS CO3laBaTh COOCTBCHHBIC MHUCHMCHHBIC U
YCTHBIE COOOIICHUS HA OCHOBE OHWOJIOTMYECKON WH(pOpMaluu W3
HECKOJBKUX HCTOYHHUKOB, TPAMOTHO HCIOJb30BATh IOHATHHHBINA
arnmapat OMOJIOTHH,

- YMETh BBIABUTATH TUIIOTE3BI, MTPOBEPATH UX DKCIICPUMCHTAJIBHBIMH
dbopmynupyst  TeNb
TMMOJIYUYCHHBIC PE3YJIbTATHI U A€JIaTh BBIBOJbI;

CpCaCTBaMHu, HCCIIEAOBAaHUA, AaHAJIU3UPOBATH




- NPUHMMATh LM COBMECTHOM MAEATENbHOCTH, OPTaHU3OBHIBATH U
KOOPAMHUPOBATh ACUCTBHUS IO €€ JOCTHKEHHIO: COCTaBNIATh IUIAH
IEHCTBUM, pacOpenessaTh poad C Y4eTOM MHEHMM YYaCTHUKOB
00CYXIaTh pe3yJbTaThl COBMECTHOM paboTBHI;

- KOOPAMHHPOBATh M BBIIOJNHATE PabOTy B YCIOBHSIX pEaIbHOTO,
BUPTYAJILHOTO 1 KOMOWHHPOBAaHHOTO B3aUMOJICHCTBHS;

- OCYIIECTBJIATH TO3UTHBHOE CTPATETHIECKOE TIOBEJCHUE B PA3INIHBIX
CHTYyallisIX, TpPOSBISATH  TBOPYECTBO BOOOpaXeHUE,
WHHIMATHBHBIM

OBJ1aieHNe YHUBEPCAJIBHBIMH PeryJIsiTHBHBIMHU AeiiCTBUAMU:
') NpUHATHE ce0sl U APYTUX JIOJeH:

H OBITh

- OPUMHUMATb MOTHMBBI U apryMEHTBl APYTUX JIIOJEH IpU aHaIHu3e
PE3yNBTAaTOB AEATEIbHOCTH;

- TIpU3HABATh CBOE IPABO U MPABO JPYTHX JIOJEH Ha OMIHOKY;

- pa3BUBAThH CIIOCOOHOCTh MOHMMATh MHP C O3UIMHU IPYTOT0 YEIOBEKA

- MpUHMMATb y4yacTue B HAy4HO-MUCCIeAoBaTeNbCckon paboTe Mo
6UONorMM, 3KOMOrMM U MeaMUMHe, MpoBOAMMOM Ha 6ase
WKOMbHBIX HAy4HbIX O6WECTB M NybnnyHO MpeacTaBnsiTh
MoNyYeHHble pe3y/bTaThl Ha  YYEHUYECKMX  KOHbepeHUMsIX
pasHOro YpoBHS

OK 07. ConeiicTBoBaTh
COXPAHEHMIO0 OKPYKaIOLIeH
cpeabl,
pecypcocOepekeHHI0,
NPUMEHSATH 3HAHUS 00
W3MEHEeHUM KJIMMATa,
NPUHIUIBI Oepe:KINBOro

MPOU3BOJACTBA, 3P (PEeKTUBHO |

melcTBOBATH B
Ype3BbIYAHHBIX CHTYalMAX

B 00/1acTH 2K0J10rH4eCKOro BOCIUTAHUS

Cc(OPMUPOBAHHOCTh ~ 3KOJIOTHYECKOH  KYJBTYpHI,

Ha

IIOHNMaHHUC

BJIMSIHUS ~ COLIMAJIBHO-DKOHOMHUYCCKUX  IPOILECCOB COCTOSHHC

MPUPOAHON U COIMATBHOM Cpefbl, 0CO3HAHHE TII00aJhHOTO XapaKTepa
HKOJIOTHUYECKUX TIPo0IeM;

- IUIaHUPOBAaHHUE M OCYILIECTBIICHHE IEUCTBUIN B OKpY’Karolleil cpene
Ha OCHOBE 3HAHUS LIeJIed YCTOMUMBOTO pa3BUTHS YEIOBEYECTBA,;
AKTUBHOE HENpPUITHE NEUCTBUM, MNPUHOCALIMX Bpea OKpyKarouen
cpene;

YMEGHHE MPOTHO3UPOBATh  HEOJIATONPHUSITHBIC

IMMOCJICACTBUA NPEATTPUHUMACMBIX HeﬁCTBHﬁ, Npea0TBpaIaTh UX;

pacuimpeHne OIIbITAa JCATCIIBHOCTH JKOJIOTHYECKOH

HAIllpaBJICHHOCTHU;

OBII/ICHHE HaBBIKAMH Y4eOHO-HCCIICA0BATEIbCKOM,
COLIMAJIbHOM IESTEILHOCTH

MIPOEKTHON ¥

DKOJIOTHUYECKHE|

BIAaJeTh CHUCTEMOH 3HaHUMII 00 OCHOBHBIX MeETOJaX HAYYHOTO
MO3HAHMS, HCIIOJIB3YEMBIX B OHOJIOTHUECKHX HCCIEIOBaHMAX >KUBBIX
00BEKTOB U JIKOCHCTEM (OIHMCaHHE, W3MEpPEeHHe, IPOBEICHHE
HaOIOeHUIT); crmocoO0aMy BBIBICHHUS W OICHKH aHTPOIOTEHHBIX
M3MEHEHUH B IPUPOJIE;

YMETh BBISBIISITH OTJIMYUTENbHBIE MPU3HAKU JKUBBIX CUCTEM, B TOM
qricie TpuOOB, paCTEHUM, )KUBOTHBIX U UEJIOBEKA; NMPHUCIIOCOOICHHOCTh
BHIOB K Cpeie 0OUTaHMs, a0MOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB
HPKOCHCTEM, B3aUMOCBSI3EH OpraHu3MOB B

€00011IeCTBaX,

QHTPOIIOT€HHBIX U3MEHEHHH B 9KOCHCTEMax CBOEH MECTHOCTH;
- yYMeTb BBIJENSATH CYIIECTBEHHBIE IPU3HAKK  OHOJIOTMYECKHX
npoueccoB: oOMeHa BemecTs (MeTabonmsMm), HH(MOpPMALUH

[pEeBpPAICHNs] SHEPTUH, OpPOXKEHHs, aBTOTPO(HOTO U IeTepoTpodhHOro)

u

THUIIOB ITMTAHUA, (1)0TOCI/IHT€3& 1 X€MOCHHTE3a, MUTO34a, Meﬁ03a,




raMeToreHe3a, AMOpuoreHesa, MOCTAIMOPHUOHAIBLHOTO  Pa3BUTHUA,
Pa3MHOXKEHHUS, WHAMBHUAYAIbHOTO DPAa3BUTHS OpraHu3Ma (OHTOTeHE3a),
B3aMMOJICICTBHS T'€HOB, FeTepo3Knca; ACMCTBUI HCKYCCTBEHHOTO 0TOOPA,
CTaOUITM3UPYIOIIErO, JBIXKYILIETO U Pa3phIBAIOIIETO0 E€CTECTBEHHOI'O
0TOOpa; AIIONMAaTPUIECKOTO u
CUMIATPUYECKOTO  BHUI000pPA30BaHUSA; BIMSHHUS  JBHKYLIUX  CHII
HBOJIIOIIMK HA TeHO(OH/] MOIMYJISIUN; TPUCIIOCOOICHHOCTH OPTaHU3MOB
K cpelie 00UTaHus, YepeJOBAaHUsI HAMPABIICHUN SBOJIOLNH; KPYTOBOPOTA
BEIIIECTB U MTOTOKA YHEPTUU B SKOCUCTEMAX

[1K 1.9. Bnagenue Ky Jib
TypOi YyCTHOU U
[CbMEHHOU peYH,
npodeccuoHaIbHON
TEPMUHOJIOTHEN.

Brnanenue KyJbTypol yCTHOM U MUCBbMEHHOW peYH,
npodeccuoHanbHOM
TEPMUHOJIOTHEN.

BraaeroT KyJIbTypoil YCTHOW M MUCBMEHHOM pedr, TpodhecCHOHATLHOM
TEPMUHOSOTMEN.




3.TemaTuyeckuii JIaH U colepPKaHUE TUCHUILIMHBI brosiorus

HaumenoBanue | Coaep:kanue y4eOHOro Marepuaja (0CHOBHOE M IPO(eCCHOHAILHO-OPHEHTHPOBAaHHOE), J1a0opaTopHble | O0beM | DopMupyeMble
pa3/iesioB U TeM U MPaKTHYeCKHe 3aHATHUS, IPUKJIATHON MOAYJIb (IPH HAJTUYMH) 4acoB | KOMIIETEHUMH
1 2 3 4

Pasnea 1. Kiterka - cTpyKTYypHO-(pyHKIMOHAIBbHAS €AUHULA 'KUBOTO 2

Tema 1.1. OcHoOBHOE coepxkaHue 1

BHOJIOrUS KaK Teoperuueckoe o0yueHue: 1

HayKa bronorus xak Hayka. CBsi3b OMOJIOTHH C JPYTUMHU HayKamu: Onoxumusi, Onodusnka, OMoHNKa, TeHoreorpadus OK 02
u 71p. Posib 1 MecTo Guosoruu B pOopMHUPOBaHUM COBPEMEHHOM HayuyHOW KapTUHBI MUpa. 3HaUEHHUE K 1.9
Ouosiornyeckux 3HaHui. ictopust 6uonorun. 3HaueHue HUTOJIOTUU AJIS pa3BUTHUSI OMOJIOTHH U TIO3HAHUS
PUPOJIbl. MeTOIbI IUTOJIOTUU: MUKPOCKOIIUS, XpoMaTorpadus, 31eKTpopopes, METOA MEUYEHBIX aTOMOB,
i depeHnmanbHoe HeHTpUudyrupoBaHue, KyJabTypa KIETOK

Tema 1.2. O0mas |(OCHOBHOE coJepKaHue 1

xapakTepucTuka |Teopernuyeckoe o0yueHune: 1

SKH3HH PasHooOpasue OuocucreM. OpraHuzanus OHMOJIOTMUECKHX CHUCTEM. YPOBHU OpraHu3aluu OuocHCTeM:
MOJIEKYJISIPHO-T€HETUYECKHI, OpPraHOUJAHO-KJIETOYHBIH, OpraHU3MEHHBIN, MOIYJISILIMOHHO-BUI0BOM, OK 02
PKOCHUCTEMHBIN (OHMOTeoeHOTHYEeCKUI), OnocdepHsiit. Hayku, n3yuaromue 6uojiorniyeckie 00beKThl Ha pa3HbIX
YPOBHSIX OpraHu3anuu >ku3HU. OOInas XapakTepUCTHKA >KU3HHU, CBOMCTBA JKUBBIX cucTeM. llpoueccsl,
INOUCXOIIIINE R AMOCUCTEMAX

Tema 1.3. OcHOBHOE cogep:kaHue 3

Buojgornyeckun TeopeTuquKoe 06yqe}me: 1

BaKHBIE XuMudeckuil coctaB KieTku. Heopranuueckue BelecTBa KIeTKH, UX Onosiornyeckas posb. Opranndyeckue

HMHYeCKHe BellecTBa KiIeTku. bruonornueckue nonmumepsl. benku. Ctpykrypa u GyHKIMN OETKOBON MOJIEKYIIBI.

COCTHHCHHT depMeHThI, IPUHLIMIT UX JeHcTBUs. YTiieBoAbl. buonornyeckue QyHKIUM yriaeBoaoB. Jlunuael. O0mui miaxn
crpoenusi. ['unpodunsHo-runpopoOHble cBoicTBa. Knaccudukanus munuaos. buonornyeckue pyHkuun OK 01
mumunor ATD Crnoenuve monexvikl AT® Buonoruueckue dhvakmmm ATO OK 02
I[IpakTuyeckue 3aHATHS: 2 OK 04

Posp 6enkoB, yIIIeBOIOB U )KMPOB B OpTaHU3MeE YelIoBeKa. BuTaMuHbBI 1 OMOJIOTHYECKH aKTUBHBIE T0OaBKH, UX
3HAYEHUE B )KM3HHU OpraHrM3Ma yesnoBeka. [ Mmo- u aBuTaMuHO3bl UX nocienctsus. [IpencraBienue yCTHbIX
COOOIIIEHUH C Mpe3eHTaIMEeN, TOATOTOBJICHHBIX 110 IEPEYHI0 NICTOYHUKOB, PEKOMEH/IOBAHHBIX MPETOaBaTeIeM

JlabopaTopHble 3aHATHSA:

JlaGopaTopHas pabota “Onpenenenne Butamuaa C B MpOAyKTaX MATAHUS




[loaroToBKa BapraHTOB ONBITA, HAOIOJICHUE 32 KAUECTBEHHBIMH PEAKIIMAMHU, 3aII0JTHCHUE pabouel TaOauIlbI,
MHTEpIPETALNA HAOIIOAEMBIX IBIECHUN, GOPMYJINPOBAHKUE BLIBOJIOB

JlaGopaTopHnas padora «[ 'mapoduiabHO-TUAPOGOOHBIE CBOMCTBA JIUITHIOBY
[ToaroToBKa BapHaHTOB OTbBITA, HAOIIOICHUE U3MEHEHUSI PACTBOPUMOCTH JTUIHJIOB, 3all0JIHEHUE paboueit
Ta6.]'WIHBI HHTEDIIDECTAITN A Ha6JTFOHaCMBIX ABIECHUN d)ODMVJII/IDOBaHI/Ie BBIBOJIOB

IIK 1.9

Tema 1.4.
CTpyKTYypHO-
¢GyHKIHOHATBHAS
OpraHu3anus
KJIETOK

OcHOBHOe coiep:KaHue

Teopernyeckoe o0yueHue:

Knerounas teopus (T. llIBann, M. llneiiaen, P. Bupxos). OcHOBHBIE MOJI0KEHHS COBPEMEHHON KJIETOYHOM
Teopuu. THUIIBI KIETOK: SyKapuOTHUYECKas U Ipokapruotudeckas. CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK
PYKapHUOT (PaCTUTEIbHOMN, YKUBOTHOM, rpuOHOIT). CTpoeHHe MPOKapUOTHIECKON KIeTKH. OCOOEHHOCTH
CTPOCHUS TeTepOTPO(PHOI 1 aBTOTPOPHOH MPOKAPHOTHIECKUX KIIETOK. CTpOeHHE TIa3MaTHIECKOM
MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 MIa3MaTUYeCKy0 MeMOpaHy: MACCUBHBIN U aKTUBHBIN. DHJIOIUTO3:
MUHOIIMTO3, GaroruTo3. DKk301uTo3. O00I0YKa WK KiIeTouHas cTeHKa. CTPyKTypa U GYHKIIHMH KJICTOYHOM

[{utoruiasma. Lluro3zomns. Llutockener. OqHoMeMOpaHHbIE OPraHOM bl KJIETKH: SHA0IUIa3MaTHUECKas CETh
(OIIC), anmapar ["oabaxu, TM30COMBI, IEPOKCUCOMBI, BAKYOJIH PACTUTENbHBIX KIETOK. CTpoeHHE U PYHKIIUU
0JTHOMEMOpaHHbBIX OpraHou10B KieTKu. Knetounslit cok. Typrop.

[ToyaBTOHOMHBIE OPTaHOU/IbI KJIIETKU: MUTOXOH/IPUH, IJIACTUABI: XJIOPOIUIACTHI, XPOMOIUIACTHI,

eMKOIUIaCThl, X CTpOEHHE U GYHKUUU. S iepHbIi annapaT KJIeTKH, CTPOCHHE U (PYHKLIMH.

HemeMOpaHHbIe OpraHOU/ bl KJIIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHbIN HeHTp. OpraHouIbl ABHKEHUS:

JlabopaTopHble 3aHATHS:

JlaGopatopHas paboTta «CTpoeHHEe KIETKH (pacTeHUs, )KUBOTHbIE, TPHUObI) U KJIIETOYHBIE BKIIOUEHUS
(kpaxmaJl, KapOTUHOM/IBI, XJIOPOILIACTHI, XPOMOILIIACTHI)»

[IproOpeTeHue onpITa MPUMEHEHNS TEXHUKH MUKPOCKOITMPOBAHUS MPU BBIMOJIHEHUH Ja00paTOPHBIX padoT.
[ToaroroBka MUKpOIpenapaToB, HAOII0AEHUE ¢ TOMOIIBI0 MUKPOCKOTIA, BHISIBJICHNE PA3IMUUN MEXKITY

= 1

JlaGopatopHas pabota «IIpoHnniaemocTs MeMOpaHsb! (TMJ1a3MOJIHN3, JETIA3MOITN3)»
[TproOpeTeHue onpITa MPUMEHEHHSI TEXHUKA MUKPOCKOITMPOBAHUS IIPH BHIIOJTHEHUH J1a00paTOPHBIX padoT.
[ToaroToBKa MUKpOMpENapaToB, HAOIIOIEHUE C TIOMOIIBI0 MHUKPOCKOTIA, BRISIBIICHUE PA3IHIU MEXKITY

o
nyrraassr narr ART Armassr arrmanrTmamariira oA oranaanr v anoarraiis danaruomnanaiiza nrinaTan

OK 01
OK 02
OK 04

Tema 1.5.
CTpyKTYypHO-

OcHoBHOe coaep:xaHue

Teoperuyeckoe o0yueHnue:

OK 01
OK 02
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(pyHkuuoHanbHble (CTpoeHHE XPOMOCOM. XPOMOCOMHBII HA0OP KJIETOK, TOMOJIOTMYHBIEC M HErOMOJIOTUYHBIE XPOMOCOMBI,
(akTopsI TaruIOUIHBIN ¥ nurutonaHbi Habop. Hyknennossie kucinotel. JJHK u PHK. Ctpoenne HyKJI€MHOBBIX KHCIIOT.
HacJiegcTBeHHOcTH |Hykneorunbl. KommemenTapusie azotucteie ocHoBanus. [IpaBuno Yapradda. Ctpykrypa JJIHK - nBoiinas
criupaib. Mecronaxosxaenue u ononornueckue ¢pynknuu JJHK. [IHK-3kcneptuza. Buast PHK. ®ynkimmn
[IpakTHYecKkue 3aHATHSA:
PeleHue 3a/1a4 Ha ONPEAEIICHHE MMOCIEA0BATEIbHOCTH HYKICOTHI0B
Tema 1.6. OcHOBHOE coiepxaHue
IIpoueccnl Teopernueckoe o0yueHnue:
MaTPHYHOTO Matpuunsni cunte3 JIHK - perumkanms. [puanune! permmkanuun JJHK. Mexannsm perumkanyn JTHK.
CHHTE3a Penapauus [IHK (nopennekatuBHas, mocTpemiekatuBHas ). Peakiuu maTpudHoro cuutesa. [Ipuniun
KOMILIEMEHTApHOCTH B peakiusax maTtpuuHoro cunresa. JIHK u rensl. ['eneTnueckuii ko, €ro cBOMCTBA. OK 01
Tpanckpunuus - matpuunblii cuate3 PHK. Tpancnsauus u e€ stansl. YcinoBus ouocunresa 0enka. CtpoeHue OK 02
B e U - S-S
[IpakTHYecKue 3aHATHS:
Pemenue 3a1a4y Ha onpeaesieHre 0CIe10BaTEIbHOCTH AMUHOKUCIIOT B MOJIEKYJIE OellKa.
Perenue 3a1a4 Ha onpezieNieHue MoCIeI0BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJie Oellka B Clly4ae U3MEHEHHS
DOCHEeTORATENRHOCTUA HVKIeoTunoR JTHK
Tema 1.7. OcHOBHOE co/iep:KaHue
HexseTounbie Teoperuueckoe o0yueHnue:
OpPMBI SKH3HH Bupychl - HekJieTouHble (POPMBI )KU3HU U 00JIUTraTHBIE Mapa3uThl. CTpoeHHe MPOCTHIX U CIOKHBIX BUPYCOB,
peTpoBupycoB, Oakreprodaros. XKusnennsiit nuki JJIHK-conepxkamux Bupycos, PHK-conepskamux Bupycos,
OakTeprodaros. BUY, renatut yenosexa. OK 02
Rarmenuu OAmraa vanarmenuecrura Tanarue mmasms Runvers u Aarmenuu: AvATATDS 1 nas mumma OK 04
[IpakTHYecKue 3aHATHS:
BupycHbie 1 6akTepuanbHble 3a001eBanus. OOIIye NPUHIMITBI UCTIOIb30BAHMUS JIEKAPCTBEHHBIX BELIECTB.
Oco0eHHOCTH TPUMEHEHUST aHTHOUOTHKOB.
[IpencraBieHne yCTHBIX COOOIIEHUH ¢ Ipe3eHTaleN, TOArOTOBIEHHBIX MO EPEYHIO HCTOYHUKOB,
NAYAMALITARAULLIV TNAMIATADATATAN
Tema 1.8. OcHOBHOE co/iepKaHne OK 02

Teopernueckoe odyueHnune:
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(O0MeH BellecTB 1
npeBpaiieHue
DHEPIruHU B KJIETKe

ACCUMUJISITIVS M TUCCUMIISLIUS - IB€ CTOPOHBI MeTabonm3Ma. Tumnsl oOMeHa BEIIeCTB: aBTOTPODHBIN U
reTepoTpodHBIN, a3pOOHBIN U aHA3POOHBIN. DHEPreTHYECKOoe o0ecreueHne KIeTKH: npeppamienue ATD B

0OMeHHRIX TInorneccax. epMEHTATURHEIN XanAKTED NEAKITUN KIIETOUHOTO META00IM3IMa

[lepBUUHBII CHHTE3 OpraHMYECKUX BellecTB B KieTke. [Inactuueckuit oomeH. @orocunTe3. XeMOCUHTES.
AHa3pOOHBIN YHEPTETUUECKUH 00MeH. AHAaPOOHBIE OpraHu3Mbl. bpoxkeHnue, aBTOTpo(dHBIN U TeTepOTPODHBIN

TUI MUTaHUS. AHAIPOOHBIE MUKPOOPTaHU3MBI KaK 0OBEKThl OMOTEXHOJIOTHU. DTAllbl SHEPTETUIECKOTO

nArtotra Nnurannuns RunnAarunecras Arucoanius Unu raaTAIIns Orivairaa

Tema 1.9.
Ku3HeHHBIN UK
KJeTKH. MUTO3.

OcHOBHOe cogepKaHue

TeopeTI/meCKoe oﬁyqe}me:

KieTouHslid UKL, €ro nepuoabl u peryisinus. [lepuoast naTepdassl ux ocodennoctu. Auddepenunarus

Meiio3 KJIETKU M apecT KJIETOYHOTO HUKIa. /lenenne kieTku - MuTo3. CTaauy MUTO3a ¥ TPOMCXOASAIINE TPOLECCHI. gﬁ 8i
KaproknHe3 1 nuTokuHe3. bruojornueckoe 3HaueHue MUTo3a. Meio3 - peIyKIIMOHHOE AeTICHUE KIETKH.
Craauu Meiio3a. Meiio3 - ocHOBa 11010BOro pazmHoxeHnus. IloBeaenne xpomocom B meitosze. Kpoccunrosep.
1 Y e oM. N . NN R — e o
KonTpoJsbHasi padora
MoseKyJIspHBIA YPOBEHb OPraHU3aluH KHBOTO
Pa3nes 2. Ctpoenue u pyHKIMH OpraHusMa
Tema 2.1. Ctpoenue|Coaep:kanue
opranusma [IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIeP:KAHME TEOPETHYECKOT0 00yYeHHsI
OI[HOKJ'IGTO‘IHI)IG OpTraHHU3MBI. KononnansHble OpraHHu3MBlI. MHorokaeTouHbIS OpraHu3MBblI. Bsanmocssa3b
qacTel MHOTOKJIETOYHOro opranu3ma. @yHkuus. Opraisl ¥ CUCTEMBI OPraHOB. ANIapaTbl OpraHoB.
CDYHKHI/IOHaJ'IBHaSI cucTemMa opraHoB. TkaHU pacTeHM. TKaHI/I KUBOTHBIX U ueroBeka. Opranbl pacTeHHI.
OpraHbl 1 CUCTEMBI OPI'aHOB JKUBOTHBIX M YelloBeKa. 3HaU€HUE ONOPHI, IBUKEHUS, TUTAHU, IbIXaHNU, OK 02 OK 04
IK..1.9.

*B ToM 4Hcie Ha BBIOOP 06pa30BaTeﬂbHOPl opraHnsaunn.

Jlns npodeccuii/criennanbHOCTEH, CBSI3aHHBIX C 00BEKTOM H3yueHus “‘PacTeHus’” TeopeTudecKuii Mmarepuan
Tembl “CTpoeHne opranu3ma’ u3ydaeTcs yriyOJieHHO Ha IpUMepe OpraHn3Ma pacTeHuid. TkaHu, oprassl 1

CUCTEMEI ONTAHOR YETOREKA U KUROTHRIX NACCMATNHURAINTCHS 0OR0ONHO
Jlns npodeccuii/criennanbHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM H3yueHus ‘“JKMBOTHBIE” TEOpETUUECKHI MaTepHra

TeMbl “CTpoeHHe opraHu3Ma’ U3ydaeTcs yriyOoJeHHO Ha IpUMepe OPraHu3MOB KUBOTHBIX. TKaHU, OpraHsl U

CUCTEMEI ODTAHOR DACTEHWN M YEIIOBEKA NACCMATHURAIOTCA 0O30NHO
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Jlns mpodeccuit/cennanbHOCTEH, CBA3aHHBIX C 00BEKTOM U3yueHHs “UenoBeK” TeOpeTHUeCKUi MaTepuat
TeMbl “CTpoeHHe OpraHu3Ma’ U3ydaeTcs yriyOJeHHO Ha IPUMEpPEe OpraHn3Ma dejioBeka. TKaHu, OpraHbl U

CUCTEMEI ONTAHOR DACTEHUNA U KUBOTHRIX DACCMATHURAKTCI 0030NHO

OCHOBHOE CoAEpPKaHUE NIPAKTUIECCKOI'O 3aHATUH

Teopus KJIOHANBHO-ceNeKTUBHOTO nMMyHuTeTa I1. Dpnuxa, .M. Meunukosa. MHdekunonnsie 3a00neBaHus
U nuaeMus. Baxkneiume snuaeMuu B MCTOPUM YelloBeuecTBa. BakumHanys Kak npouiakTuka
MHQEKIIMOHHBIX 3200JICBaHUN.

[IpencraBieHne yCTHBIX COOOLICHUH ¢ Mpe3eHTaluell, oArOTOBJISHHBIX 10 EPEUHI0 UCTOYHUKOB,

Tema 2.2. ®opmbl

Conep:xanue

PA3MHOKEHHS [IpodeccnoHanbHO-0PHEHTHPOBAHHOE COJlePKAHME TEOPETHYECKOro 00y4eHus:

OpraHu3MoB DopMbl pa3MHOKEHUsI OpraHu3MoB. becronoe 1 nonoBoe pa3MHOkeHHE. Bujibl 0€Criosnoro pa3MHOKEHHUS: OK 02 TIK..1.9.
[IPOCTOE JIeJIEHUE HAIBOE, TIOYKOBAHHE, PA3MHOXKEHUE CIIOPaMHM, BEreTaTUBHOE Pa3MHOXKEHHE, (parMeHTalMs,
KJIoHUpoBaHue. [lonoBoe pasMHOXKEHHE.

Tema 2.3. OcHOBHOe coiep:KaHue

OHTOreHes Teopeanecxoe oﬁyqe}me:

SKHBOTHBIX H ["amerorenes y )kxuBOTHbIX. CriepMaroreHes u oorenes. CTpoeHHe MOJIOBBIX KIETOK. OII0JOTBOPEHHE U

Je10BeKa HMOPHOHAIEHOE Pa3BUTHE )KUBOTHBIX. [lapTeHorenes. DMOpuoreHes (Ha npumepe JaHuerHuka). Ctaauu OK 02
AMONhUOTeHeRA OK 04

PocT u pa3zButue xuBoTHBIX. [locTamMOpuonaneHelii nepuo. [Ipsmoe u Henpsimoe pazButue. Pa3suthe ¢
MeTaMOp(h030M y OECII03BOHOUHBIX U TO3BOHOYHBIX KUBOTHBIX. CTaJ UM MOCTIMOPHUOHAIBHOTO Pa3BUTHS Y

PKUBOTHRIX M delloBeka. [lennonkrl oHTOreHe3a yenoreka. buonornyeckoe craneHne U cMenTh. ['enoHTOnOrnug
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Tema 2.4.
OHTOrene3
pacTeHui

OcHOBHOE coep:KkaHue

TeopeTI/meCKoe oﬁyqe}me:

["amerodut u ciopodut. PasmMHOKEeHNE U pa3BUTHE BOIOpOCIel. Pa3MHOKEHHE U pa3BUTHE CIIOPOBBIX
pacTtenuii. PasMHOMXXeHNE U pa3BUTHE CEMEHHBIX pacTeHui. PocT. Ileproapl OHTOreHe3a pacTeHUN

OK 02
OK 04

Tema 2.5.
OCHOBHBbIC MOHATUSA
reHeTUKHU

OcHOBHOE coep:KaHue

TeopeTI/meCKoe oﬁyqe}me:

['eHeTHKa KaK HayKa O HACJIEJICTBEHHOCTH U U3MEHUHUBOCTU OpPraHnu3MoB. OCHOBHBIE FT€HETUUYECKUE MTOHATUS U
cuMBOJIBL. ['eH. ['eHOoTHI. DEHOTHUII. AJIIEIbHBIC T€HBI. AJIbTEpHATUBHBIE IPU3HAKU. [JOMUHAHTHBIN 1
perieccuBHBIN npu3Haku. ['omo3urora u rereposurora. Yucras nmunus. [ mbpuasl. OCHOBHBIE METO/IbI

FALTATU L TIC TUANUIATATUTIAAL T TTUTATATUIIACYTIA MATAFVIdAIIN_TATATUIIANLTIA

OK 02

Tema 2.6.
3aKoHOMepHOCTH
HacJIeJ0BaHUs

OCHOBHOE€ COoAECPKaAaHUEC

TeopeaneCKoe 06yqe1me:

3akoHOMEepHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Menaens: MonoruOpuanoe ckpemuanue. [IpaBuio
TOMUHUPOBaHUA. 3aKOH €MHO00Pa3Hs EPBOTO IMOKOJICHHS. 3aKOH PaCIEIUICHUS TPHU3HAKOB.
[luTonornyeckre OCHOBBI MOHOTHOPUIHOTO CKpeIuBanus. [ umore3a 4MCcTOTH TaMeT. AHAIM3UPYOLIee
ckpemuBanue. Jurndpuanoe ckpemurBanue. 3aKOH HE3aBUCUMOTO HACIICIOBAHUS IPHU3HAKOB.

T D P ——

IMpodeccHoHAILHO-OPMEHTHPOBAHHOE COEPKAHHE MPAKTHYECKOT0 3aHATHSA:

Pemenne 3aa4 Ha ONpeCaACIICHUE BEPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB ITPpHU MOHO-, 1U-,
HOJ'II/II‘I/I6DI/II[HOM M aHAJIM3UPYIOMEM CKPCIMBAHNHM, COCTABJICHUC TCHOTUIMMYCCKHUX CXCM CKPCIIIMBAHUA

*B Tom unciie Ha BLIOOP 00pa30BaTe/IbHOI OPraHU3alMM:

I[HH/CHGHH&HBHOCTCﬁ CBSI3aHHBIX C 00BEKTOM N3YUCHUA “YenoBex” HCO6XOI[I/IM HO,[[60p TCHCTUYCCKUX 3a/1a4
Ha OIIPCACICHUEC BEPOATHOCTU HACICACTBCHHBIX ITPU3HAKOB IPpXU MOHO-, 1U-, HOJ'II/IFI/I6pI/I)1HOM n

AHATNUINDVIOIIIEM CKDEIMMMBAHWN V YETTOREKA

OK 02 OK 04
I1K..1.9.

OcHOBHOE coepKaHue

Teopernueckoe odyueHnune:

OK 01
OK 02
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Tema 2.7.

['eHOTHI KaK LIeIOCTHAS cUCTeMa. MHOKECTBEHHOE AeicTBUE reHoB. [leiiorponyst. MHOKeCTBEHHBIN

B3aumopeiictBue asuienu3M. B3aumopelictBue amienbHbiX reHoB. KogomunupoBanue. BzauMoaelicTBue HealieabHbIX
I'¢HOB redor. KoMrimeMeHnTanHocTh. Dmucrai. [Tonumenus
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE MPAKTHYECKOI0 3aHATHSA:
Pemienne 3a1a4u Ha onpe/ielIeHUE BEPOSITHOCTH BO3SHUKHOBEHHS HACJIE/ICTBEHHBIX IPU3HAKOB MPU
PA3IMYHBIX THIIAX B3aMMOJICHCTBUSA I'€HOB, COCTABJIICHUE TeHOTUIINYECKIUX CXEM CKPEIIMBAHUS
*B ToM 4yncie Ha BLIOOP 00pa30BaTeIbHON OPraHu3alum:
Pemienue reneTuueckux 3a1a4d Ha ONpeeIeHUE BEPOSITHOCTA BO3SHUKHOBEHUS HACIEICTBEHHbBIX
MIPU3HAKOB TIPU PA3JIMYHBIX TUIAX B3aUMOJICHCTBUS T€HOB y YEJIOBEKA
Tema 2.8. OcHOBHOE co/iepKaHue
CuenJieHHoe Teoperuueckoe o0yueHue:
HAC/Ie 0BAHME 3akonsl T. Moprana. CuerjieHHOe HaclieJoBaHWE T€HOB, HAPYIICHHUE CIIETUICHHs. XPOMOCOMHAs TEOPUs
[IPU3HAKOB HacJleICTBEHHOCTU. ['eHeTnueckoe kapTupoBaHue xpomocoM. Vcnonb3oBaHue KpOCCUHTOBEPaA IS

COCTARMTEHU I TEHETUYECKUX KANT XNOMOCOM

IIpodeccuoHAILHO-OPMEHTHPOBAHHOE COEPKAHHE MPAKTHYECKOT0 3aHATHSA:

Pemenne 3aa4 Ha onpeaAcCICHUE BEPOATHOCTH BO3HUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU

CLHCTIICHHOM HACJICAOBAHHMH, COCTABJICHHUEC 'CHOTHIMHYCCKHUX CXEM CKPCIINMBAHUA

Pemenne reHeTHISCKUX 3aaa4 Ha OMnpeaAcICHUC BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB

[IpU CHCIIVICHHOM HACJICAOBAHUH Y )KUBOTHBIX

OK 01 OK 02
ITK.1.9..

21




Jlns mpodeccuit/ciennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3yueHHs “YenoBek” HeoOXoauM moI00p
TeHEeTHYECKUX 3a/1a4 Ha ONpe/IeIeHIE BEPOSTHOCTH BO3HUKHOBEHUS HACIIEICTBEHHBIX IPU3HAKOB IIPH

CITETINIEHHOM HACIETORAHUHN V YETOREKA

Tema 2.9. I'eneTnka
moJia

OcHOBHOE coJiep:KaHue

TeopeTI/meCKoe oﬁyqe}me:

XpOMOCOMHBII MEXaHU3M OIPEENICHUS 110J1a. AyTOCOMBI U II0JIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi 1
reTeporaMeTHBIN MOJI. [ 'eHeTYecKas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkos,

CTTCTINTEHHBIX C TTOITOM

HpaKaneCRne 3aHATHA:

Pemenne 3aa4 Ha OIpCACIICHUEC BEPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB, CLUCIIJICHHBIX C

I10JIOM, COCTABJICHHMEC I'CHOTUIIMYCCKHNX CXCM CKPCIITUMBAHHNA

OK 01
OK 02

Tema 2.10.
I'eHeTHKA Ye10BeKa

OCHOBHOe co/Iep:KaHue

TeopeaneCKoe 06yqe1me:

KapuoTtun yenoBeka. MeTo bl M3y4eHUsI TEHETUKH YEJIOBEKA: TeHeaT0THYECKUM, OJTM3HEIIOBhIH,
[IUTOTEHETUUECKUN, OMOXUMUYECKUH, TOMYIAIMOHHO-CTaTUCTUYecKuil. HaciencTBenHble 3a001eBaHus
yenoBeKa. [ eHHbIe u XpoMOCcOMHbIE 00JIe3HH YenoBeka. bonesHu ¢ HacieICTBEHHOM

[MPCAPACIIOIIOKCHHOCTBIO. 3HadeHue MGI[PIIII/IHCKOﬁ TCHCTUKHU B IIPECAOTBPALICHUHN U JICUCHUH I'CHCTUICCKHUX

- 9

HpaKTuqecm[e 3aHATHUA:

Pemenne 3a71a4 Ha OnpeaACIICHUE BEPOATHOCTH BO3HUKHOBCHUSA HACJICACTBECHHBIX ITPU3HAKOB, UCITIOJIb3Y
MCTO/Ibl TCHETUKH YCJIOBCKA, COCTABIICHUC TCHOTUITHYCCKUX CXEM CKPCIIMBAHUA. HpeﬂCTaBHeHI/Ie YCTHBIX

COOOIIEHUN ¢ TNEREHTANIMENR 0 HACTEICTREHHRIX 3A00NERAHUIX YEIIOREKA

OK 01
OK 02

Tema 2.11.
3aKoHOMeEpHOCTH
W3MEHYHBOCTH

OCHOBHOE COICPKAHUC

Teopernueckoe o0yueHnune:

B3anMoieiicTBre TeHOTHIIA U Cpe/Ibl IPU (GOPMHUPOBAHUU QeHOoTHIa. MI3MEHYMBOCTH TPU3HAKOB.
KauecTBeHHBIE Y KOJIMYECTBEHHbIE MPU3HAKKU. BUIbI U3MEHUNBOCTH: HACIEICTBEHHAs U HEHACIEACTBEHHAS.

3aKOH TOMOJIOTHYECKHUX PsI/IOB B HacneAcTBeHHOM n3MenunBoctu (H.W. BaBuios).

Hopma peaxiuu npusHaka. BapuanmoHHbIi ps] 1 BapUallMoHHas KpuBasi. XapaKTepUCTHKA

MOAU(UKAITMOHHONW N3MEHYMBOCTH

MoaudukanronHasi, iu (eHOTUTTHYECKass U3MEHIUBOCTh. PoJib cpeibl B MOAU(DUKAITMOHHOW U3MEHIHBOCTH.

OK 01
OK 02
OK 04
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MyTanuoHHas U3MEHYMBOCTb. BUabl MyTanuii: FeHHbIE, XPOMOCOMHBIE, TCHOMHBIE. [IprunHbI

BO3HHUKHOBCHU A MVTaHI/Iﬁ

HpaKaneCRne 3aHATHUA:

Pemenne 3ala4 Ha ONpCACIICHHUEC TUIla MyTallUX MPH NIepeaauc HACICACTBCHHBIX IPU3HAKOB, COCTABJICHUC
IMCHOTUITMYCCKUX CXEM CKPCIIMBAHUA

Tema 2.12. OcHOBHOE coiepxaHue

Cenexnus Teopernueckoe odyueHnue:

OpPraHHU3MOB Cenekuus Kak Hayka. MeTopl CeIeKIIMOHHOM paboThl. ['eTeposuc u ero mpudnHbl. FIcKycCcTBEHHBIN 0TOOD: OK 01
MaCCOBBIN ¥ MHANBUIYAJbHBINA. JTarbl KOMOMHAIIMOHHON cenekimu. CopT, mopoaa, mTaMm OK 02
AJTOPUTMBI pELICHUE 33]1a4 Ha ONpeEIEHUE BO3MOYKHOIO BOSHUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB 110

KonTpoJsbHasi padora

CrpoeHue U pyHKLUUHU OpraHu3Ma

Paznen 3. Teopusi 3BoIIOIIUN

Tema 3.1. Uctopusi |OcHOBHOe cogepkaHue

IBOJIIOIIMOHHOr0  |leopeTrnyeckoe o0yueHune:

yaeHust [IepBble 3BOMOLMOHHBIE KOHLEIIMH. | pagyanucTryeckas 3BoaonnoHHas konuennus XK. b. Jlamapka.
JIBrokymue cuisl sBostonnu. Kpearonnsm u tpanchopmusm. Cucremarvka K. Jlunnes u e€ 3Hauenue 1uis OK 02
(bopMI/IpOBaHI/I;I HJIEU DBOJIKOIINU OK 04
[IpennochbuUIKM BOSHUKHOBEHHS ITapBUHI3MA. DBOJIIOLMS BUI0B B Iipupojie. boprba 3a cymiecTBoBaHue.
EctecTBeHHbI 0TOOp. /luBeprenuus npu3HakoB U BuooOpa3oBaHue. OCHOBHBIE OJOXKEHNUS CUHTETHUECKOM
Teopun 3Bostounu (CTI). Ponb 3BontonmonHoi Teopun B GOpMUPOBAHUM HAYUHOM KapTUHBI MUpa

Tema 3.2. OcHOBHOE coepKaHue

MukposBosaonusi  Teopernueckoe odydeHue:
MUKPO3BOIIONHS U MAaKPO3BOJIOLMS KaK 3TaIlbl 3BOJIIOIIMOHHOTO Tpoliecca. [ eHeTHueckre 0CHOBBI
HBOJIOIMH. MyTaluy 1 KOMOMHAIIUY KaK 3JIeMEHTapHbINA 3BOIIOIMOHHBIN MaTepuail. [Tomymsmus kak
pIIeMEeHTapHas €IMHUIA 3BOIIOLUH. OK 02

JIBrokyue cuibl ((hakTophl) 3BOMIONMKA. MyTallMOHHBIN Ipoliecc 1 KOMOMHATUBHASI U3MEHYHBOCTD.
Murpamus. M3omsius nomymsiiuid: reorpaduyeckas (MpoCcTpaHCTBEHHAs ), Ononorudeckas (penpoayKTUBHAS).
EctecTBeHHbI 0TOOp - Hampasisromuil GpakTop Bostonun. bopeda 3a cyiecTBoBaHNE Kak MEXaHU3M
eiCTBHUS €CTECTBEHHOT0 0TOOpa B nonysauusax. Buna u ero kpurepuu (npusnaku). BugoodpazoBanue kak
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Tema 3.3.
Makpo3BoTouust

OcHOBHOE coep:KkaHue

TeopeTI/meCKoe oﬁyqe}me:

Maxkpo3omtonusi. @opmbl 1 ocHOBHbIE HanpaBiaeHus: MakposBosonnu (A.H. Cesepuos). ITytu noctuxenus
Ouosornyeckoro nporpecca: apomopo3, naroaanTanus, oomas aereuepanns. Meropl U3y4eHus
MaKpOdIBOJIIOIMU. 3aKOH 3apo/ibiiieBoro cxoactsa (3akon K. bapa). buorenernueckuii 3akon (3. ['ekkens, O©.

NMinooan) OAmIue navrauntianitneTu (rnabpuana) ADATIATIIAL

OK 02

Tema 3.4.
Bo3HuKHOBEeHHE U
pa3BUTHE KU3HU HA
3emire

OcHOBHOE coep:KaHue

TeopeTI/meCKoe oﬁyqe}me:

[ 'MoTe3bl ¥ TEOPUU BO3HUKHOBEHUS KU3HU Ha 3eMJle: KpeallnOHU3M, CAaMOIIPOU3BOJIbHOE (CIIOHTaHHOE)
3apOoXJIeHUEe, CTALlMOHAPHOE COCTOsIHUE, TaHCIIepMus, Ononos3. Hauyano opraHnueckoi 3BOJIOLUH.
[TosiBieHNE NEPBBIX KIETOK. DBOMIOIMS METa00IM3Ma. DBOIIOIUS NEPBbIX KiIeToK. [IpokapuoTsl u
HykapuoThl. [IporcxoxieHrne MHOTOKJIETOYHBIX OPraHu3MOB. BO3ZHUKHOBEHNE OCHOBHBIX 1IAPCTB 3YKAPHOT.

N o e e e - PR £ e e e e o

HpaKTuquRue 3aHATHUA:

HpCIlCTaBJIeHI/Ie YCTHOT'O COO6HI€HI/I$I H JICHTBI BDCMCHH 110 OCHOBHBLIM 3TallaM BOSHUKHOBCHHA U pa3BUTUA
PKUBOTHOI'O K PACTUTCIIbHOI'O MHpa, ITIOArOTOBJICHHBIX I10 IICPCYHIO HCTOYHHUKOB, pPCKOMCHAOBAHHBIX

MTNETTOTARATETIEM

OK 02
OK 04

Tema 3.5.
IIpoucxoxaenue
JeJI0BEKa -
aHTpoONOreHe3

OCHOBHOE COICPKaAHUEC

Teopernyeckoe o0yueHue:

AHTpOMOJIOTHS - HayKa 0 YenoBeke. CUCTEMaTHYECKOE TI0JI0KEeHHUE yenoBeka. CXOCTBO UeIOBEKa ¢
PKUBOTHBIMU. OT/IMUKA Y€IOBEKa OT KUBOTHBIX. [IpAMOX0KIE€HNE U KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB.
Pa3BuTHE rOJIOBHOTO MO3ra M BTOPOM CUTHAIBHOU cucTeMbl. COOTHOIIIEHUE OMOTOTUYECKUX U COITUATBHBIX
(bakTOpOB B aHTPOMOTEHE3E

OCHOBHBIE CTa/INM AaHTPOTIOTeHEe3a. J[pHONUTEKH - MPEIKN YeTTOBEKA U YEIIOBEKOOOPa3HBIX 00E3bsH.
[IpoToanTpon - npeIecTBEHHUK YeloBeKa. ApXaHTpom - IpeBHeNni yenoBek. [laneoanTporn - ApeBHUI
uenoBek. HeoaHTpor - 4emoBek COBPEMEHHOTO THTIA. DBOJIOIHS COBPEMEHHOTO YeJIOBEKA.

Uenoseueckue pacbl. OCHOBHBIE OOJBIITNE PAChl: €BPOIMICONIHAS (€Bpa3UiicKas), HETPO-aBCTPATIOUTHAS
(’3xBaTOpHANIbHAS ), MOHTOJ0MIHAS (a3MAaTCKO-aMepUKaHcKas). BpeMsa M MecTO BOSHUKHOBEHHS YEIOBEYECCKHX

OK 02
OK 04

[IpakTHYeckHne 3aHATHA:

BpeMSI " IIyTHU paCCCIICHUA YCIIOBCKA I10 IMJIAHETEC. HpI/ICHOCO6HeHHOCTB YCJIOBCKA K pa3HbIM YCJIOBUAM CPECABI.

BrausHue reorpaduueckoii cpeabl Ha MOp(OJIOrHI0 U (hH3UOJIOTHIO YEIOBEKA
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3amuTa JIEHT BpEMEHHM U MEHTAJIBHBIX KapT B OpMaTe YCTHOTO COOOIIEHUS, TOATOTOBICHHBIX IO IEPEYHIO

NCTOYHUKOB, PCKOMCHAOBAHHBIX IIPETIOAaBATCIICM

Pa3gen 4. Dxojaorus

Tema 4.1.

OcHOBHOE coep:KaHue

DKOJOrHYeCKHe Teopernyeckoe o0yueHue:

dakTopsl u cpegpr  [CPEIbI OOUTAHMS OPraHU3MOB: BOJHAS, HA3EMHO-BO3/YIIHAS, [IOYBCHHAs, BHYTPHOPraHU3MeHHas. DU3NKO- OK 01

KH3HM XUMHYECKHE 0COOEHHOCTH CpeJl OOMTaHus opraHu3MoB. [Ipucrnocobienns opraHu3MoB K KU3HH B pa3HbIX OK 07
cpenax. [lonstue sxonoruueckoro pakropa. Knaccudukanus sxonornyeckux paxropos. [IpaBuino MmunuMyma
IN MuAuva Raveu ramenauruacru B Ilanhanma

Tema 4.2. OCHOBHOE co/Iep:KaHue

Honyasiuus, Teopernueckoe o0yueHnue:

cooGmecTBa, JKOJIOTHYecKast XapaKTePUCTHKA BHJIA U TIOIYJISAINH. DKOJIOTHYeCcKas HUIIA BUIa. DKOJIOTHIECKUE

KOCHCTEMBI xapakTepucTuku nomyusuuud. CooOriecta u 3xocucteMbl. buorienos u ero crpykrypa (B.H. Cykaues). Csizu
MEXy OpraHu3Mamu B OuorieHo3e. CTpyKTypHBIE KOMIOHEHTHI 3KOCHCTEMBI: TPOAYIIEHTHI, KOHCYMEHTHI, OK 01
penyueHTsl. KpyroBopoT BelecTB U MOTOK SHEPTHH B 3KocucTeMe. Tpoduyeckue ypoBHH. OK 02
AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATpOsKOCUCTEMbI. OTINYMSI arpO’IKOCUCTEM OT OMOTEOLIEHO30B. OK 07
e = - - [1K.1.9
[MpakTHyecKue 3aHATHA:
Tpoduueckue nenu u cetn. OCHOBHBIE TIOKA3aTENN YKOCUCTEMBI. bruomacca 1 mpoayKius. DKOJOTHYECKHE
MUpaMUJIbI YUCell, buoMacchl U SHepruu. [IpaBuiio nmupaMuabl YHEPTHH.
Pemenne mpakTHKO-OPUEHTHPOBAHHBIX PACYETHBIX 3a/IaHUH 11O MIEPEHOCY BEIIECTBA U DHEPTUH B
hracueTeray o aacranmaruas tnahunacyy Tanelt u runoymIT AEAMACCTT T ATTAnTIZ

Tema 4.3. buocdepa/OcHoBHOe coaep:kaHue

- 106 IbHAS Teopernyeckoe o0yueHue:

KOJIOrHYecKast buocdepa - xxuBas obonouka 3emu. Pazsutue npencrasinenuii o ouochepe B Tpynax B.U. Bepnanckoro. OK 01

cnereMa Oo6nactu 6uocdeps! u e€ cocras. XKuBoe BeecTBo Onocdeps! U ero GyHKIUU OK 02
3aKOHOMEPHOCTH cyIiecTBoBaHus 6nochepsl. OcodeHHOCTH OHOChepsl Kak r100albHON SKOCHCTEMBI. OK 07

Jlnnamuueckoe paBHoBecue B Ouocdepe. PutmuunocTs siBiaenuii B 6uocdepe. KpyroBopoTs! BeliecTs u

= i mI4

[IpakTHYeckHne 3aHATHSA:
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Pemenune MPAKTUKO-OPHUCHTUPOBAHHBIX PACUCTHBIX 3a1a4 Ha OIMMPCACIICHUC TIJIOIIaAn HacamneHHﬁ JJIsL

CHMXXCHHA KOHIICHTPALMHN YIJICKHMCIIOI'O I'a3a B aTMocd)epe CBOCI'O pCTHOHA ITPOXKHBAHUA

Tema 4.4. Biusinue
AHTPONOTreHHbIX
(pakTopoB Ha

ouochepy

OcHOBHOE coJiep:KaHue

TeopeTI/meCKoe oﬁyqe}me:

AHTPOIIOTEHHBIE BO3JICHCTBUS Ha Onocdepy. 3arps3HeHrs KaK BUJ aHTPOIIOTEHHOTO BO3/ICHCTBUS
(xumuueckoe, Qusuyeckoe, buoLOCUYECKOE, OMX00bI NPOU3BOOCMEA U NompeDieHus}. AHTPOTIOTCHHbIE
BO31CUCTBUS Ha aTMOocdepy. Bo3aelicTBus Ha runpocdepy (3aepazHenuss u ux UCMoYHUKY, UCOUEHUS B0O).
BozaeiicTBus Ha muTocepy (Oecpadayus nouswl, 8030elicmeue Ha 20pHule nopood, Hedpa}. AHTPOIIOTCHHbBIC

v

I Y -~ S~ S SN e e N

IIpodeccHoHATLHO-OPMEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

Pemienue npakTUKO-OPUEHTHPOBAHHBIX PACYETHBIX 3aIaHUM IO COXPAHEHUIO MPUPOJHBIX PECYPCOB CBOETO
PEruoHa MPOKUBAHUS

IIpakTH4ecKOro 3aHATHA:

[MpcajIaracTcCs MPakKTUKO-OPpUCHTUPOBAHHOC PACUCTHOC 3aJaHNEC pacucTa BOI[OHOTp€6JIeHI/I$I HaCCJICHHOI'O
IIYHKTa

OK 01 OK 02 OK
04 OK 07 IIK1.9...

Tema 4.5. Biusinue
COIUAJILHO-
HKOJIOTHYECKUX
(haxkTopoB Ha
310pPOBbE YeJ0BeKa

OCHOBHOE€ COACPKaAHUEC

TeopeaneCKoe 06yqe1me:

3,I[OpOBBe n €ro COCTaBJIAIOIIUC. (DaKTOpLI, TTOJIOKHUTECIIBHO U OTPUIATCIIBHO BJIIMAIONINE HA OPpTaHHU3M
JCJIOBCKA. Bpe,Z[HBIe IIPUBBIYKU: TIOCICACTBUA U HpO(l)I/IJ'IaKTI/IKa. Hp06neMa TEXHOT'€HHBIX BO3JICHCTBUM Ha
3A0POBBEC YCIIOBCKA (3J'IGKTpOMaFHI/ITHBIe I10JIA, ObITOBAs XHUMUs, M30BITOYHBIC IOyMBI, pananunsa 1 T.H.).
AI[aHTaI_II/IH OpraHu3Ma 4YCJIOBCKaA K (l)aKTOpaM oxpymammeﬁ Cpcabl. 3aII_II/ITHLIe MCXaHU3MbI OpraHnu3mMa

HpI/IHI_II/Il'IBI (bOpMPIpOBaHI/ISI 3;{0p0BLec6eperaI0mero ITOBCICHHUA. dusnyeckas akTUBHOCTb U 3A0pPOBBE.
prrIHI)I 300POBbA. OcCHOBEI 3aKaIuBaHus. bBHoXuMHUeCKre aceKThI paloOHaJIbHOI'O MUTAaHUA. HpaBI/ma

0eR0MACHOrO UCTIOTRRORAHUS ORITOREIX ITNUOONOR U TEXHUYECKUX VCTNOUCTR
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IIpakTnyeckne 3aHATHSA:

OripeziesieHre CyTOYHOTO palioHa MUTaHus

CO3I[aHI/Ie HH,HHBHHyaHBHOﬁ ITaMATKH 110 OpraHru3alnn paHHOHaHBHOﬁ (1)H3PI‘ICCKOI>1 AKTHBHOCTH

[IpodeccrnonaILHO-OPHMEHTUPOBAHHOE COAEPKaHUE JIA0OOPATOPHOTIO 3aHATHSA

JlaboparopHas paboTa Ha BEIOOD:

1. JlaGoparopnas paboTta «YMCTBEHHas1 pabOTOCTIOCOOHOCThY

OBnajieHre METOJaMH OIIPEICTICHHS MOKa3aTeNieil YMCTBEHHOW paboTOCIIOCOOHOCTH, OOBSICHECHHE
MOJTYYCHHBIX Pe3yJIbTaTOB U (OPMYJIMPOBAHUE BHIBOJIOB (ITMCBMEHHO) C MCIIOJIh30BAHNEM HAyUHBIX IMOHITHH,
TEOpPUI U 3aKOHOB

2. JlaGopatopHnas pabora «Bnusiare abnotndecknx pakTopoB Ha YeloBeKa (HU3KHE U BHICOKHE
TEMIIEPaTyPhI)»

l3ydeHre MeXaHU3MOB aJaNTallii OpraHu3Ma 4eJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam U 00bsICHEHHE

MOJYYEHHBIX PE3YILTATOB K (hOPMYJINPOBAHKE BBIBOAOB (IIMCEMEHHO) C HCIOIL30BAHMEM HAaYYHBIX MOHSITH,

IMpodeccHoHATLHO-OPHMEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

B kadectBe TPUITCPOB CHMIKAIOIINUX pa6OTOCHOCO6HOCTI) HCII0JIB30BAaTh YCJIOBHA OCYHICCTBIICHUA

npodeCCHOHAIILHON AEITEILHOCTH: IIIYM, TEMIEPATypa, (pu3ndeckas Harpys3ka u T.10.

OK 02 OK 04 OK
07 1IK.1.9.

IlpodeccHoHaIbLHO-OPMEHTHPOBAHHOE Co/lepKaHue (Coaep:KaHNe MPUKJIATHOT0 MOTYJIs1)

Pasznen 5. buojiorus B :KU3HU

Tema 5.1.
BHOTEeXHOJI0THH B
SKU3HU KAKI0r0

Conep:xanue

Teopernueckoe o0yueHnune:

broTexHoOrHUs KaK Hayka U mpou3BoACcTBO. OCHOBHBIE HAMPABJICHHSI COBPEMEHHON OMOTEXHOJIOTHH.
Mertoanl 6MoTexHoJOrud. OO0BEKTH OMOTEXHOIOTHH. DTHKA OMOTEXHOIOTHYECKUX U T€HETHUECKUX
HKCIIepUMeHTOB. [IpaBuia moucka u aHanmM3a OMOIKOIOTHUECKON HHPOPMAITUHN U3 PA3TUYHBIX HCTOYHUKOB
(HayuyHas ¥ yueOHOHAy4YHasl TUTEpaTypa, Cpe/ICTBA MaccoBOM MH(popmaluu, ceth UHTEepHET U ipyTrHe)

IMpodeccHoHATLHO-OPHMEHTHPOBAHHOE COIEPKAHNE MPAKTHYECKOT0 3aHATHSI:

OK 01
OK 02 OK 04
1IK1.9..
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MyTanuoHHas U3MEHUYUBOCTb. Buabl MyTanuii: FeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [Ipu4rHbI
BO3HUKHOBEHHUS MYTALUN

[pakTyeckue 3aHATHSA: 1

Perienue 3a1a4u Ha onpe/eieHue TUIAa MYTAIlMK MPU NIepeade HACIeACTBEHHBIX TPU3HAKOB, COCTABIICHUE

FeHOTUIUYECKUX CXEM CKPEIIMBAHMUS
Tema 2.12. OcHoBHOe coaep:kaHue 3 OK 01
Cenexkunst Teoperuueckoe o0yueHue: 1 OK 02
OpPraHHU3MOB Cenexius Kak Hayka. MeTo/bl CeNeKIIMOHHOM paboThl. ['eTepo3uc u ero npuanHbl. VICKycCTBEHHBIH 0TOOD:

MAacCOBBIN M MHAVNBUIYAJIBHBINA. JTallbl KOMOMHAITMOHHOW cenekimu. CopT, mopoja, mTaMm

[IpakTyeckue 3aHATHSA: 1

Perenue 3aa4 Ha onpe/ieneHrue BO3MOKHOTO BOZHUKHOBEHUS HACIICACTBEHHBIX MTPU3HAKOB M0 CEJICKIINH,

COCTaBJICHHE FeHOTUIMUYECKUX CXEM CKPEIIMBAHUS
HTtorosass arrecranus B popMe 3a4era 1
BCero 37
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3. YCJOBUs PEAJIM3ALIMN ITPOI'PAMMBbI OBIIIEOBPA30BATEJIBHOM
JANCHUITTINHBI

3.1. lnsn peanu3zanuu NPOrpaMMbl JUCHMILUIMHBI JIOJGKHBI OBITH TNPETyCMOTPEHbI
CJIeAyIolMe ClenuaabHble IOMELICHHU:

Kabuner «buonoeuuy, OCHaIeHHbII 000pyA0BaHUEM: MeOeIb, TOCKa, MEJI, HaIJIAAHbIE ITOCOOUs
(KOMIUIEKTbI y4eOHbIX TaONHUL, IJIAKAaTOB), TEXHUYECKMMHU CpEACTBAMH OOYUEHUS: KOMIIBIOTEP C
YCTPOMCTBAMM BOCIIPOM3BEICHHUS 3ByKa, IPUHTEP, MYJIbTUMEIHUANIPOCKTOP C DSKPAaHOM, YKas3Ka-
IIPE3EHTEp AJIs IPE3CHTALUM.

3.2. NudopmannonHoe obecneyeHue peaausalui NporpaMmbl
Jns peanuzanuy mporpaMMbl OMOIMOTEUHBIH (HOHIT 00pa30BaTENbHONW OpPTraHU3alK JIOJDKEH UMETh
IeYaTHbIE W/WIM JIEKTPOHHbIE 0Opa3oBaTelibHblE M MH(POPMALMOHHbBIE PECYPCHl, PEKOMEHI0BAaHHbIE
JUIsl UCTIOJIb30BaHUs B 00pa30BaTeIbHOM IIpOLecce, HEe CTaplle MATH JIET ¢ MOMEHTA U3JJaHMUs.
PeKOMeHI[yCMLIe NEYaTHbIC HW3JaHUAd 110 plaln3aluu O6HICO6paSOBaTeJH)H0ﬁ JAUCHUITIIMHBI

MPEJICTABICHBI B METOAMYECKUX PEKOMEHIAIMIX [0 OpraHu3aliun o0ydeHusl.
OcHoBHas JInTepaTypa

1. buonorus 10-11 knacc (yrayOaeHHbIN YPOBEHb): yUeOHHK AJIsi CpeaHero odero oopazoBanus /

B.H.Apeirun u ap.; nox pegakuueit B.H. fpsiruna.- M. FOpaiit, 2022r

2. buosnorus: KJIETKU ¥ TKaHU: y4eOHOEe TTOCO0U Ui CpeaHero nmpodeccuonanbHoro oopazosanwst/ [.K.
O6yxoB, B.H. Kupunenkosa. 3-e uznanue nepepadorannoe, M. FOpaiit, 2022r -358c¢.

. 3 Cusorunazos, B.1. buonorus. O6mast 6uonorus. bazossliit ypoBenb: YueOnuk qst 10-11
KJ1accoB o01ieo0pa3oBaTenbHBIX yupexkaenuii / B.M. CuBormnazos. - M.: [lpoda, 2019. -
381 c.

3. buonorus: yaeOHUK- IPAKTUKYM I cpeiHero mpodeccuonansHoro oopazosanus/ B.H. Speirun (1
np.); nox penakuueit B.H. fpeiruna.- 2-e uznanue. M. FOpaiit, 2022r- 378c.

JlonosiHUTEILHASI JIUTEpaTypa

7. Tynukun, E.W. OGmias 61on0rusi ¢ OCHOBaMHU SKOJIOTHUU U MPUPOI00XPAHHOM
nesTenbHOCTU: YuebHoe mocobue ans Had. npod. oopazoanus / E.M. Tynukun. - M.: U1
Axanemus, 2013. - 384 c.

26. daneesa, E.O. O6miast Guonorusi: YueOHUK A7l CTYAEHTOB 00pa30BaTEIbHBIX
yupexJaeHuil cpennero npodeccuonaibHoro oopasosanus / B.M. Koncrantunos, A.T.
Pezanos, E.O. ®aneesa; [log pen. B.M. Koncrantunosa. - M.: U1 Akanemus, 2012. - 256
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Enunas KOJIJIEKIHS LHOP. [IpeameTHnas KOJIIEKIIUSI «buonorus» http://school-
collection.edu.ru/collection
2.01kpeITHIN KOUTeK: bronorus http://college.ru/biology

3. B momomuis yuutento 6uonoruu: oopazosarenbublil cailtt UECOH HI'TIY http:/fns.nspu.ru/resurs/nat
4. BHremikonpHast JKOJIOTHSI. [Iporpamma «IlIxonpHast IKOJIOTHYECKAs
uHULMaTuBay http:// www.eco.nw.ru

5. Best Guonorusi: HayuyHO-00pazoBaTeabHbIN moprain http://www.sbio.info

6. N'ocynapcrBennsiil JlapsunoBckuii my3seit http://www.darwin.museum.ru

7.)KuBbIe cyIiecTBa: AIEKTPOHHAS WILTIOCTPUPOBaHHAs SHITMKIIoONeAus http://www.livt.net

8.3eJIeHbIH IUTI03: Ty TeBOAUTEID M0 HKOJIOTHYECKUM pecypcaM http://zelenyshluz.narod.ru

9. 300K1y0: MEra’HIMKJIIONEINS O KUBOTHBIX http://www.zooclub.ru

10.300n0rnyeckuii myseit B Cankt-IleTepOypre http://www.zin.ru/museum

11. KoHmenmuu COBPEMEHHOTO €CTECTBO3HAHWsS: buoiormdeckas KapTHHA MHUpPA:  SJICKTPOHHBIH
y4ueOHuK http://nrc.edu.ru/est

12.  JlaGopatopuss  Ooranuku  CaskT-IleTepOyprckoro  ropojckoro  JBOpIa  TBOpPYECTBA
IOHBIX http://www.youngbotany.spb.ru

13. JIaypeaTsl HOOEIIEBCKOM TTpeMuu 10 pu3nonoruu U meaunuae http://n-t.ru/nl/mf

14 MenuuuHCcKast SHIUKIONeUs. AHaTOMUYeckuit atiac http://med.claw.ru

15. Mup KHBOTHBIX: 2JIEKTPOHHBIE Bepcuu KHHT http://animal.geom

4. KOHTPO.JIb Y OLIEHKA PE3VJIbTATOB OCBOEHMS OBLLIEOBPA30OBATEJILHOM
JUCHMUILIAHBI

KoHTpo/Ib M O1leHKA pe3yIbTaTOB OCBOCHHUS 00111€00pa30BaTeIbHON JUCHUIUINHBI PACKPBIBAIOTCS
yepe3 TUCLUILUIMHAPHBIE pe3yiIbTaThl, HalIpaBJIeHHbIE Ha (POPMUPOBaHKE OOLIUX U MPO(HECCHOHATIBHBIX

KOMIETEHIIUH O pasaeiiaM U TeMaM COACPKaHHU A yqe6Hor0 MaTrepuraia.

O0mas KoMneTeH U Pazgen/Tema THIl OLleHOYHBIX MEPONIPUATHI

Pa3gen 1. Knerka - ctpykrypHo- [KoHTpomnpHasg pabora “MosneKyaspHbI YPOBEHb
(byHKIHOHAIBLHASA eANHHIIA OpraHU3aIuH )KUBOTO”
“KHBOTO

OK 02 Tema Nel.l.

buonorus kak Hayka
3aroHeHre TaOIUIBI C ONIMCAHHEM METOI0B

MHUKPOCKOIIUPOBAHUS C UX JOCTOMHCTBAMH U
HeJI0CTaTKaMH. 3aroJiHeHue Tabmuipl «Bxnaz
VICHBIX B Pa3BUTHE OHOJIOTHI

OK 02 Tema Nel.2. 3amosHeHHEe CPaBHUTEIHHOM TaOIUIIBI CXOCTBA U
OO0m1as XxapaKTepUCTHKA KU3HU [pa3IUYUi YKMBOTO U HE )KUBOTO
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OK 01

Tema Nel.3.

OK 02 BHONOTHYECKH BAKHBIE XUMIUECKUE

OK 04 COCAMHECHUS
DpOHTAIIBHBIN 0IIPOC
[ToaroroBka yCTHBIX COOOIIEHHUH ¢ TIpe3eHTalUEH
BeirosHeHe U 3auTa 1ab0paToOpHBIX PadoT:
«Onpenenenne ButaMuHa C B IPOAYKTax MUTAHI»,
«'unpodmnsHO-THAPOGDOOHBIE CBOMCTBA JIUITHIOBY

OK 01 Tema Nel.4.

OK 02 CTpyKTypHO-(yHKIHOHATbHAS

OK 04 OpTaHHU3aIHs KIETOK
OrneHuBaeMast IUCKYCCHs [0 BOIPOCaM JIEKLIUH
PazpaboTka MEHTAIBHOM KapTHI 110 KJIACCH(PHUKAINN
KJIETOK ¥ MX CTPOEHHIO Ha IPO- M 9YKAPUOTHYECKHUX U
[10 apcTBaM B MUHHU I'pyIIax
BrImoHEHNE U 3aIUTa J1a00paTOPHBIX paboT:
«CTpoeHne KIIeTKH (pacTeHHS, KUBOTHEIC, TPHOBI) 1
KJICTOUHBIE BKIIFOUEHUS (KpaxMal, KapOTHHOUIHI,
XJIOPOTLIACTHI, XPOMOIUIACTBHI)»,
«IIpornIIaeMocTs MeMOpaHbI (I1A3MOIH3,
eTIIa3MOJTH3 )

8§ 8; Tema Nel.5.

CTpyKTypHO(DYHKIIMOHATbHBIE
hakTOpHI

DponTanpHbIi onpoc Paspaborka rioccapus

Pemenune 3ama4 Ha OIIpeACICHUC
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HACJICACTBCHHOCTH

TMMOCTICTOBATCIIbHOCTU HYKJICOTUIOB

OK 01 Tema Nel.6.
OK 02 [IporeccH MaTPUYHOTO CHHTE3A
DpOHTAJIBHBIN 0IpOC
Tect «IIpoueccel MaTpuyHOTO cUHTE3a» Pelenue
33729 Ha ONPEEIICHNE MTOCIEA0BATEIbHOCTH
AMHHOKHCIIOT B MOJIEKyJIe Oerka
Pemienue 3a1a4 Ha onpeseIeHue
[0CJIEI0BATEIEHOCTH AMUHOKHCIIOT B MOJICKYJIE
Oeska B cilydae M3MEHEHHUs [10CIeA0BaTebHOCTH
HykineotunoB JTHK
OK 02 Tema Nel.7.
OK 04 Hexnerounble ()OPMBI KHU3HU
DpOHTAJIBHBIN 0IpOC
[ToaroroBka yCTHBIX COOOIIEHHH C
Mpe3eHTalue(BUPYyCHbIe U OaKTepuaIbHbIe
3abosieBanus. OOIIME TPUHITUIIBI UCTIONB30BAHUS
NeKapCTBEHHBIX BemecTB. OCOOEHHOCTH MPUMEHEHUS
QHTHOMOTHKOB)
OK 02 Tema Nel.8. DpOHTAIBHBIN 0npoc
(OOMEH BEIECTB U NPEBPAICHAE 3aroTHEHNE CPABHUTENBHON TaOIIHIIBI
SHEPTUH B KIIETKE XapaKTEPUCTHK THIIOB OOMEHa BEIECTB
OK 02
OK 04 Tema Nel.9.
K H3HEHHBIH KT KICTKH. OOcyxIeHHE TI0 BOITpocaM Jiekiuu Pa3paboTka
Mutos. Meiios JIEHTHI BpEMEHH JKU3HECHHOTO LUK
Paznen 2. Ctpoenne u pynkuuu  |[KontponbHas padota "CrpoeHue u GpyHKINU
OpraHu3ma opranusma’
OK 02 Tema No2.1.
OK 04 CTpoeHue opranmzma
OrneHnBaeMast IUCKYCCHS
PazpaboTka MeHTaJIbHOI KapThl TKAHEH, OPTaHOB H
CHICTEM OpPTraHOB OPraHM3MOB (PacTEHHUS, )KUBOTHEIE,
YeJIOBEK) C KPATKOW XapaKTePUCTUKON nX QyHKIMH
[TonroToBKa M MpeICTaBICHUE YCTHBIX COOOIIEHUH C
npeseHTaryeil (MMMYHUTET, HH()EKIMOHHbIC
3a00JIeBaHNS, SITUIEMUH, BaKIIHALINSA)
OK 02 Tema No2.2.
DOopMBI pa3MHOXKEHHST OPTaHU3MOB .
DpOHTAJIBHBIN 0IIPOC
3amosHeHHEe TaOINIIBI C KPATKOHM XapaKTePUCTHKON U
npuMepaMu (GopM pa3MHOMKEHHUSI OPraHU3MOB
OK 02 Tema No2.3.
OK 04 OHTOT€eHe3 )KUBOTHBIX U YEJIOBEKa
Pa3zpaboTka JIEHTH BpEMEHH C XapaKTePHUCTUKON
9TalloB OHTOI'€HE3a OTAEIIbHOM IPYIION KUBOTHBIX U
HYeI0BEeKa [0 MUKPOTPYIIIaM
Tect/ompoc
OK 02 Tema No2.4. .
OK 04 Onrorenes pacrenwii CocTraBiieHNe JKU3HEHHBIX [TUKJIOB PACTEHUH 110
oTaenaM (MOXOBHIHBIE, XBOIIICBUHEIE,
[aIIOPOTHUKOBUIHBIE, TOJIOCEMEHHEIE,
[TOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3paboTka riioccapus
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OCHOBHBIC MTOHSTUS TCHETUKH

Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH HACJICJOBAHHS

DpoHTaNBbHEIN onpoc TecT mo BompocaM JEKLIHUN
Peuienue 3a1a4 Ha onpeesieHHe BEPOATHOCTH
BO3HUKHOBEHMS HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, JIHi-, TOJIUTHOPUIHOM U aHATH3HPYIOLIEM
CKpEIIMBAHUM, COCTABJICHUE T€HOTUIINYECKUX CXEM
CKpEIMBAHUS

OK 01
OK 02

Tema No2.7.
B3aumoeiicTBie reHOB

Tect

Pa3paboTka rioccapus

PerieHe 3aa4 Ha ONpe/eIeHHe BEPOSITHOCTH
BO3HIKHOBCHHS HACJICACTBEHHBIX PH3HAKOB IIPU
Pa3JIMYHBIX TUIIAX B3aUMOJACHCTBUS ['CHOB,
COCTaBJICHHE TCHOTUITNYECKUX CXEM CKPEIIUBaHHS

OK 01
OK 02

Tema No2.8.
CrieIUIEeHHO€E HACIEI0BaHUE
MIPU3HAKOB

Tect

Pa3paboTka rioccapus

PerieHre 3aa4 Ha Onpe/eIeHHe BEPOSITHOCTH
BO3BHUKHOBCHHS HACJICACTBCHHBIX IMMPU3HAKOB ITPU
CLICIJICHHOM HaclleJOBaHUH,COCTABIICHHE
FEHOTUIIMYCCKHX CXEM CKPEIINBAHHS

OK 01
OK 02

Tema Ne2.9.
['eHeTHKa mona

Tect

Pazpabotka rimoccapus

Pemenne 3a1a4 Ha OnpeeNICHHE BEPOSTHOCTH
BO3HUKHOBCHHS HACJICACTBCHHBIX IMPU3HAKOB,
CLIETUIEHHBIX C TI0JIOM, COCTaBJICHHE TeHOTUITMIECKNX
CXEM CKpELIMBaHMs

OK 01
OK 02

Tema Ne2.10.
["eHeTHKa YeIOBEKA

Tect

PazpaboTka rimoccapus

Pemrenue 3amad Ha onpeieJICHIE BEPOSITHOCTH
BO3HUKHOBEHUS HACJICICTBEHHBIX MIPH3HAKOB,
MICIIOJTB3YST METO/Ibl TEHETUKH Y€I0BEKa, COCTABIICHUE
TCHOTUIINYECCKHUX CXECM CerIlH/IBaHI/Iﬂ HO]IFOTOBKa
YCTHBIX COOOIIEHHI ¢ Ipe3eHTane o
HACJICICTBCHHBIX 3a00JICBaHUAX YeIOBEKa

OK 01
OK 02
OK 04

Tema Ne2.11. 3akoHOMEpHOCTH
M3MEHUYUBOCTU

Tect

Pemenue 3a1a4 Ha onpeesIeHUe TUIIAa MyTalluy IpU
[epejiaue HacJIeICTBEHHBIX IPU3HAKOB, COCTABJICHHE
FEHOTUIIUYECKHUX CXEM CKPEIIMBAHUSA

OK 01
OK 02

Tema Ne2.12.

Tect
Pa3pabotka rimoccapus
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Cenekuus OpraHu3MOB

Pemicuue 3a7a4 Ha onpeACJICHUC BO3MOXKHOTIO
BOSHUKHOBECHHSA HACJICACTBEHHBIX IIPU3HAKOB 110
CCJICKIINH, COCTAaBJICHUC I'CHOTUITHYCCKHUX CXEM
CKPEIINBaHU

Pa3nen 3. Teopust 3BoTIOLMHI

KontposbHas padora “TeopeTndeckue aceKThI
DBOIIOIIAN KU3HU Ha 3emie”

OK 02 © .
OK 04 POHTABHBII OMPOC
Tema 3.1. Pa3paboTka JIeHThl BpEMEHU Pa3BUTHUS
icTopHst SBOJIIOIMOHHOTO YYEHHsI  [PBOJIIOIMOHHOIO YUYEHMs
OK 02 .
Tema 3.2. DOpoHTanpHbIN onpoc PaspaboTka rioccapus
MUKPO3BOITIOLIHS TEPMHHOB
OK 02
Tema 3.3. OrneHrBaeMast TUCKYCCHUS
Maxpo3BOTIOLHS Pa3paboTka riaoccapusi TEPMHHOB
OK 02 Tema 3.4.
OK 04 BO3HUKHOBEHHUE H PA3BUTHE KU3HH .
L 3eMe DpOHTAJIBHBIN 0IIPOC
[lonroToBKa U NMpeCTaBICHUE YCTHOIO COOOIICHUS U
JICHTHI BpEMEHH BO3HUKHOBCHHMS W PA3BUTHSA
PKHBOTHOTO M PACTHTENILHOTO MHUpa
OK 02 Tewma 3.5.
OK 04 [TporCXOKAEHHE YENOBEKa - DpOHTAIBHBIN ONPOC
AHTpOTIOTeHES Pa3paboTKa JICHT BPEMEHN M MEHTAIBHBIX KapT Ha
BEIOOD:
“OBoJTIOIUS COBPEMEHHOTO uesioBeka”, “Bpems u
[IyTH pacceleHNs dejoBeKka 1o mianere”, “BusHue
reorpauuecKoil cpeabl Ha MOP(OIIOTHIO U
(dbusnonoruio yenoseka”, “Uenoeueckne pacol”,
o0cyxeHue
Pasnen 4. JxoJiorus KonTpouabHasi pa6ora "TeopeTnueckne acnekTbl
DKoI0rNn”
OK 01 Tema 4.1, Tect 1o 3KOJIOrHYECKUM (PaKTOpaM U CpeaaM KU3HU
OK 07 OpraHU3MOB
OKosornyeckue (haKTophl U Cpesbl
PKH3HU.
OK 01 Tema 4.2.
OK 02 [Tomynamus, cooOIIecTsa,
OK 07 S KOCHCTEMBI CocTaBiieHHEe CXeM KPyroBOpOTa BEIIECTB, UCIOIb3Ys
MaTCpHralibl JICKIIUN Pemenue IMPpaKTHUKO-
OPHUCHTHUPOBAHHBIX PACYETHBIX 33I[aHPII>i I10 MEPEHOCY
BEIIECTBA M DHEPTHUHU B SKOCHCTEMAX C COCTABICHHUE
TpoPHUUECKUX IeTel U mupaMu] OHOMacChl U
SHEPrUH
OK 01 Tema 4.3.
OK 02 buocdepa - rimobanbHas
OK 07 PKOJIOTMYEecKasi cucTeMa OuenuBacmas MCKyccns
TecT
PelieHne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a/1a4 Ha OTIpeeIeHNe TUIOMIA I HACAKICHUN IS
CHIDKEHUSI KOHLICHTPALMH YTIIEKHCIIOTO ra3a B
aTMOc(epe CBOEro pernoHa MpoKUBaHUs
OK 01 Tema 4.4. Tecr
OK 02
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OK 04

BrusiHre aHTPOTIOTEHHBIX (GaKTOPOB

OK 07 Ha Onochepy
Perrenue mpakTHKO-OPHEHTHPOBAHHBIX PACUCTHBIX
3aJaHUI TI0 COXPAHEHUIO TIPUPOIHBIX PECYPCOB
CBOET0 PErHOHa IPOKUBAHUS
OK 02 Tema 4.5.
OK 04 BinsiHEE COIMATbHOIKOIOTHIECKUX
OK 07 (hbakTOpOB Ha 3/J0POBBE YEIOBEKA
OrneHrBaeMast TUCKYCCHUS
BrImmonHeHIS TPaKTHYIECKHX 3a1anmii: “OnpenencHne
CyTOYHOTO paruoHa nmutanus’, “Co3zmanue
WHAWBUAYAIEHOW AMSTKH IO OPTaHU3aIIH
panMoHaIbHOM (PU3MUECKOI aKTHBHOCTH
BrinonHeHne 1abopaTopHoi paboThl Ha BEIOOD:
"YMcTBeHHas paboTocnocooHocTh", "BusHue
aObnoTHueckux (HaKTOpOB Ha YeJOBeKa(HU3KHE U
BBICOKHE TeMIepaTyphl)”
IIpodeccuonaibHoO-
OpPHEHTHPOBAHHO COAEP KaHHe 3amuTa Keiica: IpeCcTaBIeHHEe Pe3yIbTaTOB PEIICHUS
Pa3znes 5. buosiorusi B ;kM3HU KeiicOB (BBICTYIUICHUE C MIPE3EHTAIIHEH)
OK 01 *Tema 5.1 BHoTexXHOIOTHH B KU3HU

OK 02 OK 04 I1K2.7

KaXX10I'0

BrimonHeHMe Kelica Ha aHai3 HHG)OPMAIHH O
HAYYHBIX JOCTIKCHUAX B 00TaCTH TeHETHICCKHAX
TEXHOJIOTUH,KJIETOYHOW NHKEHEPUH, TUIIEBbIX
OHOTEXHOJIOTUH (110 rpyTIaM), IpeacTaBIeHue
pe3yJIbTaTOB PEIICHUs KeHCOB

OK 01 OK 02 OK 04

*Tema 5.2.1.

BrimnoHeHHE Kelica Ha aHaau3 HHGHOPMAIMH O

I1K2.9. broTexHOIOrNy B MEAUIIUHE U pa3sBUTHHM OMOTEXHOJIOTHI B MEMIIMHE U (hapMalluu
(papmarmm (110 TpyIIaM), MpeCTaBICHUE PE3YNbTAaTOB PEIICHHUS
KelcoB
OK 01 *Tema 5.2.2.
OK 02 bHOTEXHOIOTUH U dKUBOTHBIE
OK 04 TIK.2.7 BrrronHeHne keiica Ha aHanu3 MHPOPMAIUH O
pa3BUTHH OMOTEXHOJIOTHH C HCIIOJIb30BAHUEM
PKMBOTHBIX, IPIMEHEHHE NPOYKTOB ONOTEXHOIOTHH
B )KM3HHU YeJI0BeKa (110 rpyImaM), MpeacTaBIeHne
pe3yJIbTaTOB PEIICHUs KeUCOB
OK 01 *Tema 5.2.3. BrimonHeHme kelica Ha aHaIH3 HHGOPMAIUH O
OK 02 bHOTEXHONOrMH U PACTEHUs pa3BUTHH OMOTEXHOJIOTHH C HCIIOJIb30BAHUEM
OK 04 11K.2,9 pacTeHui (TI0 TpymmaM), MPeCTaBICHUE PE3yIbTaTOB
peleHus: Kecon
OK 01 OK 02 *Tema 5.2.4. BrimonHeHne kelica Ha aHATN3 HHOOPMAIIH O
OK 04 TIK.2,7 [[pombIIeHHas OMOTEXHONOTHS  [pa3BUTHH IPOMBIIIIEHHON GHOTEXHOIOrHi (110

rpymIam), IpeACcTaBIeHHE Pe3yIbTaTOB PEIICHHS

KEHCOB
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OK 01 OK 02 OK 04 IIK...

*Tema 5.2.5.
CoLMAIIEHO-DTHYECKHE ACIIEKTEI
OMOTEXHOJIOTHI

BrimonmHeHUe Keiica Ha aHanu3 nHpopManmu 06
DTUYECKHUX aCTIEKTaX Pa3BUTHUS OMOTEXHOJIOTHH (TI0
rpyIIam), IpeACTaBICHUE PE3yIbTATOB PCIICHHUS
KeiicoB

Paaz[eﬂ 6. Buodkosornyeckue HCCIIC10BAHUSA

[TpencTaBneHue pe3ysibTaTOB BHIIOIHEHUS Y4€OHO-
MCCIIeJ0BATEIbCKUX IPOEKTOB (BBICTYILUICHHE C
Mpe3eHTanuei)

OK 01 Tema 6.1.
OK 02 OCHOBHBIC METOJIBI BrimonHeHNe 1a00paTOpHBIX paboT Ha BEIOOD B
OK 04 OHOPKOIOTHYECKHX UcclienoBanuit  [MHHATPYIIIAX:
OK 07 1. BuusHue TeMIiepaTyphl Ha poCTa U
(U3NOTOTHYECKYIO0 aKTUBHOCTH JIPOXKIKEBBIX
KJIETOK
2. BuusHUe YIJIEBOJIOB Ha pOCTa U
(U3UOJOTMYCCKYI0 AKTHBHOCTH IPOXIKEBBIX
KJIETOK
3. CoueTaHHO€ BIUSHIE TEMIIEPATYPHI U YTIICBOIOB
Ha pocTa U PU3NOJIOTHYECKYI0 aKTUBHOCTh
TIPOXKKEBBIX KIIETOK
OK 01 Tema 6.2 bruoskomorundeckuit
OK 02 SKCIIEPUMEHT
OK 04 BrimonHeHIEe ya9eOHO-UCCIIeI0BATEBCKOTO IPOCKTa
OK 07 Ha BBIOOD:
1. Ouenka KauecTBa aTMOC(HEPHOTO BO3IyXa
2. OLeHKa KauecTBa II0YB METOAOM
¢buToTECTUPOBAHUS
3. OrleHka kayecTBa BOJI TIOBEPXHOCTHEIX BOJTOEMOB
M0 OPTaHOJENTHUYECKUM U (PU3UKO-XUMHUUECKUM
CBOIiCTBaM
4. Brusuaue [TAB Ha pocT U pa3BUTHE CEMSH
BBICIIUX PACTCHUM
5. BiusiHue cOIeBOro 3arpsisHEHUsI HA POCT U
pa3BUTHE CEMSH BBICHIUX PACTCHUM
OK 01
OK 02
SE 8‘7t BrinosHeHNE YK3aMEHAIIMOHHBIX 3aJaHui
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O6mas/ Paznen/Tema Tun oueHoYHbLIX MePONpPHUATHIA
IIpodeccuonanvuas
KOMIEeTeHIUs
Paznen 2. Ctpoenune u GyHKIMK OpraHA3Ma
OK 02 CTpoeHne opraHnu3mMa
OK 04
K 3.2
K 3.7 OrnennBaemast TUcKyccus PaspaboTka MEHTaITBbHON
KapThl TKAHEH, OPIraHOB U CUCTEM OpPT'aHOB
PKMBOTHBIX KPAaTKOW XapaKTEPUCTUKOM NX (QYHKIHN
[ToaroroBka v NpeCTaBICHUE YCTHBIX COOOLIEHHH C
npe3eHTanueil (MMMYHUTET, HH()EKIMOHHbIC
3a00JIeBaHU, AIIUAEMHUH, BaKIIMHALIN)
OK 02 3aKOHOMEPHOCTH HACIICTOBAHMUS
OK 04
K 4.4
DpoHTanbHbIN onpoc Tect no BompocaM JEKIUH
PerieHue 3a1a4 Ha onpeieIeHUEe BEpOSITHOCTH
BO3HUKHOBCHHS HACJICACTBCHHLIX MMPU3HAKOB ITIPU
MOHO-, JIHi-, TOJUTHOPUIHOM U aHATU3HPYIOIEM
CKpCIIUBAHNU, COCTABJICHUC I'CHOTUIIMYCCKUX CXECM
CKpELIMBAHUS
OK 01 B3anumoaeiicTBie reHOB
OK 02
K 4.4
Tect
Pa3paboTka riaoccapus
PemieHne 3a1a4 Ha ONpeCNICHHE BEPOSTHOCTH
BO3HUKHOBCHHS HACJICACTBCHHBIX MMPU3HAKOB ITPU
Pa3INYHBIX TUIIAX B3aMMOIEHCTBHUS TEHOB,
COCTaBJICHUE T€HOTHITNYECKUX CXEM CKpPEIUBAHUS
OK 01 CLeIUIeHHOE HacIeJOBaHUE
OK 02 PU3HAKOB
K 4.4 Tect

PazpaboTka rimoccapus

PenieHue 3a7a4 Ha onpeeieHHe BEpOSTHOCTH
BO3HHKHOBCHHS HACJICACTBEHHBIX IPH3HAKOB ITPU
CLICIJICHHOM HAaclleJOBaHUH,COCTABICHHE
TCHOTHITMYECKHX CXEM CKPELIMBaHUS
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