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1. ObIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «BUOJOI'US»

1.1. Mecro yuyeOHOIi JAUCHMIUIMHBI B CTPYKTYpe OCHOBHOI
00pa3oBaTeJIbHOI MPOTrPaAMMBI
O61eo6pa3zoBaTenbHas AUCHUILIMHA «bronorusy sBisieTcst 00s3aTeNbHON YaCThIO
oOmreoOpa3oBaTenbHOTO IMKIA oOOpaszoBarenbHOM mporpammbel CIIO Ha 0aze
OCHOBHOTO o00mIero ob6pazoBanus c¢ mnoaydeHuemM COO c yderom TpebOoBaHUI
®I'OC CIIO ana ykpymHeHHBIX rpymm npodeccuid u crnenuanbHoctedn YITIC
51.00.00 KynbTypoBeneHre U COLMOKYIbTYypHble MpoekThl: 51.02.01 Haponnoe
XyI0’)KECTBEHHOE TBOPYECTBO (MO BUAAM).

1.2. lleqb 1 NJIAaHUPYeMBbI€e Pe3yJIbTATHI OCBOCHUSA TN CHUNJINHBI:

Conep:xanue mnporpaMMmbl  001€00pa30BATEJbHON  JUCUHUIJIMHBI
BuoJsiornst HanpaBJieHO HA TOCTUKEHHE CJIeYIOIIMNX 1eJIe:

dbopMupoBaHre y OOYyYArOIIMXCS CHCTEMBI 3HAHUN O Pa3IMYHBIX YPOBHSIX
YKU3HU CO 3HAHMEM COBPEMEHHBIX MPEACTaBICHUN O KUBOW MPUPOJIE, HABBIKOB MO
MIPOBEICHUIO OMOJIOTHYECKUX HCCIICIOBAHUA C COONIOJCHUEM 3TUUYECKHX HOPM,
apryMEHTHUPOBAHHON JIMYHOCTHOM TO3UIIMU MO OEpekHOMY OTHOUIEHUIO K
OKpY2Karolen Cpexe.

dbopmupoBaHrue y OOyYarOIMMXCSl CUCTEMHBIX NPEACTaBICHUM M OIbITa
NPUMEHEHUSI METOJIOB, TEXHOJOTUI U (POpPM OpraHu3aluu MPOEKTHON U y4yeOHO-
MCCIIEN0BATENBCKON NEATEIbHOCTH AJISI JOCTUKEHUS TPAKTUKO-OPUEHTUPOBAHHBIX
pe3yiabTaToOB 00pa30BaHU;

dbopMHUpOBaHHWE HABBIKOB pa3pabOTKH, peanu3aluil U OOIIEeCTBEHHOU
Mpe3eHTAllMd O00YYaIOIMMHUCS PEe3yJbTaTOB HWCCICAOBAHMS, WHANBUIYATIHLHOTO
MIPOEKTAa, HAIMPABICHHOTO Ha PEIICHHE HAYYHOM, JIMYHOCTHO U (WJIM) COLUUAIBHO
3HAYUMOU IPOOIEMBI
3agaum:

noyrydeHue (QyHIAMEHTAIBHBIX 3HAHUA O OWOJOTHYECKUX CHUCTEMax
(Knerka, OpranuszMm, llonymsius, Bua, Oxocucrema), HUCTOPUU Pa3BUTHUS
COBPEMEHHBIX MPEJCTABICHUI O KUBOW MPUPOJIC, BBIIAIOIIUXCS OTKPBITUSIX B
OMOJIOTUYECKOM HayKe, pOJu OHOJIOrMYEecCKO Hayku B  (QOpMUpPOBaAHUU
COBPEMEHHOW €CTEeCTBEHHO-HAy4YHOM KapTHUHBI MHpA; METOJaX HAyYHOTO
MTO3HAHUS;

OBJIAJICHUE YMEHUSMH JIOTUYECKH MBICIUTH, OOOCHOBBIBATH MECTO U POJIb
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSATENbHOCTU JIOACH, pa3BUTHU
COBPEMEHHBIX TEXHOJIOTUH; OTPEIEISITh )KUBBIE OOBEKTHI B IPUPO/IC;

IPOBOJIUTh HAONIOJCHUS 3a JKOCHUCTEMaMHU C I1ETbI0 HMX OIUCAHUA H
BBISIBJICHUS] €CTECTBEHHBIX U aHTPOIOT€HHBIX U3MEHEHU;

HaxOJUTh U aHAJTU3UPOBATh UH(DOPMALIHIO O )KUBBIX O0BEKTAX;

pa3BUTHE TMO3HABATEIBHBIX HMHTEPECOB, MHTEIJIEKTYAJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH OOYYaromMXCs B TMPOIECCe M3YYCHHUS OMOJIOTHMYECKUX SIBICHUM;
BBIJIAIOIINXCST  JIOCTIDKEHUN  OMOJIOTHMH, BOLIEAIIMX B  OOIIEUETIOBEUECKYIO
KYJBTYPY; CIOKHBIX U MPOTUBOPEUMBBIX MyTEH Pa3BUTHUSI COBPEMEHHBIX HAayYHBIX



B3IJIAJIOB, WJEH, TEOpUil, KOHUEMLHM, TUnoTe3 (0 CYIIHOCTU M MPOUCXOKIACHUU
YKU3HU, YEJIOBEKA) B XOJI€ pabOThI C Pa3TMYHBIMU UCTOYHUKAMU UH(OPMAITNH;

BOCIIUTAHUE YOEXJIEHHOCTH B HEOOXOJMMOCTH MO3HAHUSA KUBOW MPUPOJIBI,
HEOOXOMMOCTH PALIMOHAJIBHOTO MPUPOIONOIb30BaHUs, OEPEKHOIO0 OTHOLIEHUS K
OPUPOIHBIM pecypcaM U OKpyKalmled cpene, COOCTBEHHOMY 3I0POBBIO;
YBaXEHUSI K MHEHHIO ONMIMOHEHTAa MPHU 00CYKJIEHUH OMOJIOTMUECKHUX MTPOOJIeEM;

MCIIOJIb30BAHUE MPUOOPETEHHBIX OMOJIOTMYECKUX 3HAHUM W yMEHUH B
MIOBCEAHEBHON KM3HU [JI1 OLICHKH TIOCICACTBUH CBOEH JeATeNbHOCTU (U
NEeATENbHOCTH JIPYTUX JIOJEH) MO OTHOIICHHUIO K OKpYXarouled cpene, 310POBBIO
JIPYTuX JoJied U COOCTBEHHOMY 3/I0POBBIO; OOOCHOBAHHME U COOJIIOJICHHE MeEp
npouiiakTUKA  3a00JIeBaHUM, OKa3aHWE TIEpPBOM TMMOMOIIM TPU TpPaBMaXx,
COOJTI0/IEHUE TIPABUII TIOBEJICHUS B IPUPO/IE.

dbopMupoBanue YMEHHMU CaMOCTOSITEIIBHOTO IJIAHUPOBAHUS u
OCYILECTBJICHUS IPOEKTHOM M MCCIIENOBATENIBCKON NEATEIBHOCTH U OpraHU3aluu
y4eOHOro COTPYAHUYECTBA C NEeAaroraMu U CBEpCTHUKAMU;

MOBBIIIEHHE 3P(HEKTUBHOCTH YCBOEHUSI 00YUYaIOIUMHUCS 3HAHUN U YUEOHBIX
NeucTBUl, (OpPMHUPOBAHWE HAYYHOTO THIIA MBINUICHUS, KOMIETEHTHOCTEH B
y4eOHO-UCCIIEI0BATENbCKOM, TPOEKTHOM;

CO3JIJaHUE YCIOBUM I y4yeOHO-UCCIEAOBATEILCKOM UM MPOCKTHOMU
NEeATENbHOCTH O0Yy4YaloIIUXCcs, a TakKKe HX CaMOCTOSTENIbHOM paboThl 1O
MOATOTOBKE U 3aIUTE UHANBUIYAIbHBIX IPOEKTOB;

(dbopMHpOBaHNE HABBIKOB YYaCTHsl B pa3IWYHBIX (opMax oOpraHU3AIHUU
y4eOHO-UCCIIEIOBATENBCKON U TIPOEKTHON IEATEIbHOCTH (TBOPUECKUX KOHKYpCax,
HAy4YHbIX OOIIECTBAX, HAYYHO-TIPAKTUYECKUX KOH(DEpeHUHUAX, OJIMMIHNAAAX,
HAIMOHAJIBHBIX 00pa30BaTEIbHBIX MIpOrpaMMax u ap.)

Iliianupyembie  pe3yabTaTbl  OCBOCHUA o0ueoOpa3oBaTebHOI
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe ®PI'OC COO
Oco0oe 3HaueHue qucuuIuinia umeet npu popmupoBanuu u pazsutuu OK u T1K.

OO0mme KoMneTeHIMHU IInanupyemble pe3ybTaTbl 00y4eHHs

O0mme JAucuuniimHapHbie

OK 01. BeiOupats
CTIIOCOOBI PeIICHHUS 3a1a4
po¢ecCuoOHAIBHON
JeSITeIbHOCTH
MIPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

B gactu Tpy10BOTO BOCITUTAHUSA:
- TOTOBHOCTbH K TPYyAY,
OCO3HAHHE IICHHOCTH
MacTepCcTBa, TPYA0II00uE;

- TOTOBHOCTB K aKTUBHOM
JIeSITEILHOCTH TEXHOJIOTHYECKOM
Y COIMAJIbHOW HAIIPaBIECHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD,
MJIAHUPOBATHh U CAMOCTOSITEIHLHO
BBINIOJIHATH TaKyIO
JIEATCIIEHOCTD;

- HHTEPEC K pa3IudHbIM cepam
pohecCHOHATLHOM
JIesITEILHOCTH, OBJIaJICHUE
YHUBEPCAIbHBIMU YUCOHBIMHU
IMO3HaBaTCILHBIMU TEHCTBUSAMU:

- copMHUPOBATH 3HAHUS O MECTE U
poiiu OMOJIOTHH B CUCTEME
€CTECTBEHHbIX HayK, B
(hopMUpOBaHUN COBPEMEHHOI
€CTECTBEHHOHAY4YHOW KapTHUHBI
MHpa, B TO3HAHUU 3aKOHOB
MPUPO/IBI U PEIIEHNUHN KU3HEHHO
Ba)KHBIX COLUATIBHO-3TUYECKUX,
SKOHOMMYECKHUX, SKOJIOTMUECKUX
po0JieM YelloBeYeCTBa, a TAKXKE B
pELIeHUH BOIIPOCOB
palrOHANIBHOTO
MIPUPOIONOIB30BaHNUS; B
(hopMUpOBaHUU [IEHHOCTHOTO
OTHOIIEHHUS K IPUPOJE,
00IIIeCTBY, YETIOBEKY; O BKIAJIE




a) 0a30BbIC TOTUYECKUE
ICUCTBUS:

- CaMOCTOSITEIHHO
dbopmynupoBaTh U
aKTyaJH3UpOBaTh MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYNIECTBEHHBIN
MpU3HAK WIK OCHOBAHUS JJIs
CpaBHEHUsI, KJIacCU(PUKALIMU U
0000111eHMST;

- OTIIPEIEINISATh [EH
NeSITEIbHOCTH, 3a]1aBaTh
napaMeTpsl U KPUTEPUH HX
JOCTHKECHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U
IPOTUBOpPEUHS B
paccMaTpUBaeMbIX SIBIICHUSX;

- BHOCUTbh KOPPEKTHUBHI B
NeSITEIbHOCTbD, OIICHUBATH
COOTBETCTBUE PE3yIbTATOB
LEJISIM, OIICHUBATH PUCKU
MOCIEACTBUM NeATENbHOCTH;

- pa3BUBATh KPEaTUBHOE
MBILUIEHUE TIPU PEIICHUN
KHU3HEHHBIX MPOOIIeM

0) 6a30BBIC UCCIIEAOBATEIIBCKUE
JIEUCTBUSA:

- BJIaZIeTh HaBbIKAMU yueOHO-
HCCIIEI0BATEIBCKOU U
MIPOEKTHOM €SI TELHOCTH,
HABBIKAMU pa3peIICHUS
npo0Jem;

- BBISIBISITH IPUYHHHO-
CJIEJICTBEHHBIE CBS3U U
aKTyaJIM3UpPOBaTh 33134y,
BBIJIBUTaTh TUIIOTE3Y €€
peIIeHHs, HAaXOAUTh apTyMEHTBI
JUTSL TOKA3aTeNbCTBA CBOMX
YTBEPKICHUH, 3a]1aBaTh
napameTpsl U KpUTEpUHU
pelIeHNUS;

- aHAJIM3UPOBATH MOJyUYEHHbBIE B
XO/JIe pelIeHHs 3a1a4u
pe3yNBTAThI, KPUTHICCKU
OILICHUBATbH UX JIOCTOBEPHOCTH,
MIPOTHO3HPOBATH H3MCHCHHE B
HOBBIX YCJIOBUSX;

- YMETh MIEPEHOCUTD 3HAHUS B
MO3HABATENbHYIO U
NPaKTUIECKYIO 00JIACTH
KU3HECATEIILHOCTH,

- YMETh HHTETPUPOBATh 3HAHHUS

poccuiickux 1 3apyOeKHbIX
YUEHBIX - OMOJIOTOB B pa3BUTHE
6uosioruy; PyHKIMOHAIBHOM
rPAMOTHOCTH 4YeJIOBEKa JUIs
pEIICHUS KU3HEHHBIX TPOOIIEM,
-yMETh BJIAJIETh CUCTEMOU
OMOJIOTUYECKUX 3HAHUHN, KOTOpast
BKJIKOYAET:

OCHOBOIIOJIATratoIne
OHMOJI0rMYECKHe TEPMUHBI U
MOHATUSA (KU3Hb, KJIIETKA, TKAHb,
OpraH, OpraHu3M, BH/I,
MOMYJIALMS, SKOCUCTEMA,
ouoreHos, ouocdepa;
MeTa00JIN3M, TOMEOCTA3,
KJIETOYHBIA UIMMYHHUTET,
OonocuHTe3 Oenka, OMOMOIUMEPHI,
JUCKPETHOCTh, CAMOPETYJISLINS,
CaMOBOCIPOU3BE/ICHUE,
HAaCJIECTBEHHOCTD,
W3MEHYUBOCTb,
SHEPrO3aBUCUMOCTh, POCT U
pa3BUTHE);

OMOJIOTHYECKHE TCOPHUH:
xieroyHas teopus T. [lIBanna, M
[lIneinena, P. Bupxoga;
KJIOHAJIbHO-CEJIEKTUBHOTO
nmmynutera I1. Dpmux, U.A.
MeuHuKOBa, XpOMOCOMHas
TE€OpUs HACJIEeACTBEHHOCTH T.
Moprana, 3aK0H 3apO/IbIIIEBOTO
cxoactBa K. bapa, sBontonrionHas
teopus Y. JlapsuHa,
CUHTETUYECKAsI TEOPUS
3BOJIOLMHU, TEOPUS AaHTPOTIOTEHE3a
Y. JlapBuHa,;

Teopus buoreorieHo3a B.H.
Cykauéna; yuenust H.1. BaBuioa
- 0 LlenTpax MHOr000Opa3us u
MIPOUCXOXKACHUS KYJIbTYPHBIX
pactenuii, A.H. CeBeproBa

- O IIyTSAX U HAIPABICHUSAX
sposironuu, B.M. BepHanackoro - o
ouocdepe;

3aKOHBI (€AUHO00pa3Us MOTOMKOB
MEPBOTO MOKOJICHHUS,
pacuienieHus: IPU3HAKOB,
HE3aBHUCHUMOTI'0 HACTIEOBaHUS
npusHakoB I'. Menaens,
CIETIJICHHOTO HAaCJIeI0BAHUS
MPU3HAKOB U HApyLICHUS
cuemieHust reHoB T. Moprasa;




nu3 paSHLIX HpeHMeTHLIX
obnacreii;

- BBIJIBUI'aThb HOBBIC UCHU,
npeayiaraTh OpUuruHaIbHBIC
MOAXOABI Y pELICHUS;

- CITOCOOHOCTB UX
HUCIIOJIB30BAHUS B
IIO3HABaTEJILHON U COLIMAIbHON
MPAKTHKE

TOMOJIOTHYECKUX PSIOB B
HACJIe/ICTBEHHOM N3MEHYUBOCTH
H.N. BaBuioBa, TeHETUYECKOI O
paBHoBecus JIx. Xapau u B.
Baiin6epra;

3apogbieBoro cxojactsa K. bapa,
OMOTCHETUYECKOTO 3aKOHa 3.
I'exkenst, @. Mromepa);
MIPUHIIMITEI (YUCTOTHI TAMET,
KOMIUIEMEHTApHOCTH);

npasuia (Muaumyma FO. JInbuxa,
9KOJIOTMYECKOM MUpaMUIbl YUCET,
O6uomacchl ¥ YHEPTUN);

runote3sl (koamepBatHon A.U.
OnapuHa,

nepBUYHOTO OyIH0oHA JK.
Xonaeiina, mukpocgep C. Dokca,
pubo3uma T. Uek);,
-cpopMupOBaTH YMEHHS
PacKpbIBaTh COJIEpPIKaHUE
OCHOBOTIOJIAraloIUX
OMOJIOTHYECKUX TEOPHH U
TUIIOTE3:

KJIETOYHOU, XPOMOCOMHOM,
MYTaLMOHHOM, 3BOJIFOLIMOHHOM,
MIPOUCXOXKACHUS KUZHU U
YeJI0BeKa;

BJIaJICHME CUCTEMOM 3HAaHUIl 00
OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B
OMOJIOTMYECKHUX UCCIICIOBAHUSIX
KHUBBIX O0BEKTOB M SKOCUCTEM
(omucanue, U3MEpPEHUE,
MpOBeACHUE HAOIIOICHH );
criocoOamu BBISIBIICHUS M OI[CHKU
AQHTPOIOTECHHBIX U3MEHEHUI B
MIPUPO/IE;

-chOopMHPOBATH YMEHUS
pacKpbIBaTh OCHOBOIIOJIATAFOIIINE
OHMOJIOTMYECKHE 3aKOHBI 1
3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.. BaBuiosa, 3.
I'exkens, . Mromnepa, K. bapa),
TPaHUIBI UX TIPUMEHUMOCTH K
KUBBIM CHCTEMAaM;

-YMETh BBIJICIATH CYIICCTBCHHBIC
MIPU3HAKU:

CTPOCHHS BUPYCOB, KIIETOK
MIPOKAPUOT U DYKApPHOT;
OJTHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHUJIOB, OMOTE€OLIEHO30B,




9KOCHUCTEM U OuoChepsl;
CTPOCHUS OPTAHOB U CHCTEM
OpPTraHOB PACTEHUH, )KUBOTHBIX,
9eNI0BeKa;

MIPOLIECCOB JKU3HEIEATEITHHOCTH,
MPOTEKAIOIINX B OPraHu3Max
pacTeHMIA, )KUBOTHBIX U YEJIOBEKA;
OMOJIOTUYECKHX MPOIIECCOB:
oOMeHa BeriecTB (MeTaboIu3Mm),
nHpOPMAIINY ¥ TTPEBPAIICHUS
SHepruu, OpoxKeHus,
aBTOTPO(HOTO U TeTEPOTPOPHOTO
TUTIOB MUTaHUs, POTOCUHTE3A U
XEMOCHHTE3a, MUT03a, Mei03a,
ramMeToreHesa, SMOpUOTeHe3a,
MOCTAMOPHOHAILHOTO PAa3BUTHS,
Pa3MHOXKEHUS, UHAUBHUIYIbHOTO
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3AaUMOJICUCTBHUS
TE€HOB, FeTepo3uca; ACHCTBHI
HCKYCCTBEHHOI'O 0TOOpA,
CTaOWIIN3HUPYIOUIETO, ABKYIIETO
Y Pa3phIBAIOIIETO €CTECTBEHHOTO
otbopa;

AJTOATPUIECKOTO U
CHUMITaTPUIECKOTO
BHUI000pa30BaHUS; BIUSHUS
JBYDKYIIUX CHIT DBOJIIOIMH Ha
reHO(OHI MOMYISIUY;
MIPHUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpeqe oOuTaHusl, Yepe1oBaHus
HanpaBJIECHUN SBOJIIOIUY;
KpyrOBOPOTA BEIIECTB M MOTOKA
SHEPTrHU B SKOCUCTEMAX;
-IpUOOPECTH OTBIT IPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, UCIIOJIb3yEeMbIX B
OuoJI0THH:

HAOJIIOZICHUS M OTIMCAHUS JKUBBIX
CHCTEM, MPOLIECCOB U SIBJICHUH;
OpTraHH3aINH U TPOBEICHUS
OHMOJIOTHYECKOTO IKCIIEPHMEHTA,
BBIJIBU)KCHUS TUTIOTE3, BBISBIIATH
3aBUCHMOCTH MEXITY
UCCIICyEMbIMHU BEITUUNHAMH,
OOBSICHSITH TIOTYyYCHHBIC
pe3yabTaThl U GOPMYITHUPOBATH
BBIBOJIBI C UCITOJIb30BAHHEM
HAYYHBIX TIOHATUN, TEOPUU U
3aKOHOB;

-chopMupOBaTH YMEHHS BBIIEISATh
CYIIECTBEHHBIC TPU3HAKU




BHUPYCOB, KJIETOK IIPOKAPUOT U
AYKapHuoT;

OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHIOB, OMOT€OLIEH030B U
DKOCHUCTEM; OCOOEHHOCTH
MIPOLIECCOB OOMEHA BEIECTB U
MIpEeBpALEHUS SHEPTUU B KIIETKE,
(dhoToCHHTE3a, MIACTHYECKOTO U
SHEPTreTHYECKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, Meii03a,
OILIOIOTBOPEHUS, Pa3BUTHS U
Pa3MHOXKEHUS, UHAUBHIYAIbHOTO
pa3BUTHA OpraHu3Ma
(oHTOTEHE32), OOPHOBI 32
CYILIECTBOBAHHE, ECTECTBEHHOT'O
otbopa, Bu000pa3oBaHus,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB
K cpejie OOUTaHusl, BIUSHUS
KOMITOHEHTOB 9KOCHCTEM,
AHTPOTIOTEHHBIX H3MEHEHH B
9KOCUCTEMAaX CBOEH MECTHOCTH,
KpyrOBOPOTA BEIIECTB U
MpeBpalleHNE SHEPTUU B
ouocdepe;

-chOopMHPOBATH YMEHUS
MPUMEHSITH [TOJIYYCHHBIC 3HAHUS
VI OOBACHEHUS OMOIOTMYECKUX
MPOLECCOB U SIBJICHUM, JIs
MPUHSITHS TPAKTUYECKUX
pELIECHUI B IOBCEAHEBHOW KU3HU
C LIEJIBI0 O0EeCIIeYEeHNS
0€30MaCHOCTH CBOETO 3/J0POBbS U
3710pOBbs OKPY>KAIOIIUX JIOJIEH,
COOITIOJICHHS 3I0pPOBOTO 00pasa
KU3HU, HOPM I'PaMOTHOTO
MOBEJCHUS B OKPYKAIOLIEH
MPUPOIHOM Cpee;

MOHMMAaHUE HEOOXOTUMOCTH
WCIIOJIb30BAHUS JOCTUKEHHM
COBPEMEHHOW OMOJIOTHUU U
OMOTEXHOJIOTHHA IS
paIoHaIbLHOTO
MIPUPOJIOTNIONB30BAHUS; YMCHHE
HCIOJIb30BaTh COOTBETCTBYIOIINE
apryMEHTHI, OMOJIOTHYECKYTO
TEPMHUHOJIOTHIO M CUMBOJIUKY IS
JI0Ka3aTeIbCTBA POJICTBA
OpPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIT;
B3aMMOCBSI3H OPTaHU3MOB U
cpenbl OOUTaHMS; €AMHCTBA




YeJI0BEYECKHUX pac;
HEOOXOIUMOCTH 37]0POBOTO
o0pasa XKHU3HHU, COXpPAaHEHHUS
pa3HooOpa3us BUJIOB U
9KOCUCTEM, KaK YCIOBHS
COCYIIECTBOBAHUS PUPOJIBI U
YeJI0BEYECTBA,

-chopMupOBaTH YMEHHS peIIaTh
OHOJIOrnYeCcKue 3a1auH,
COCTABJIATh TEHOTUITHYECKUE
CXEMBI CKPEIIMBaHUS JJI Pa3HBIX
THUIIOB HACIIEIOBaHHS TPU3HAKOB Yy
OpPTaHU3MOB, COCTABIISATH CXEMBI
MepeHoca BEIIECTB U YHEPTUU B
9KOCUCTEeMaXx (IIeTH MTUTaHWS,
MTUIIEBBIC CETH), BBISBIIATH
MIPUYHUHHO-CJICICTBEHHBIC CBSI3U
MEXITy UCCIIEAYEMBIMU
OHOJIOTHYECKUMH 00BEKTaMU,
TpoIecCaMy | SBJICHUSMU;
JIeNIaTh BBIBOJIBI U TTPOTHO3HI HA
OCHOBAHHH TIOJTYYCHHBIX
pE3YNIbTATOB;

-chOopMHPOBATH YMEHUS
KPUTHUYECKH OIECHUBATH
nH(popMaIuo OUOITOTHIECKOTO
COJIeprKaHusl, BKIIOYAIOIIYIO
TICEB/IOHAYYHbIC 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB
(cpenctBa MaccoBoi
uHpOpMaInY, HAyYHO-
MOITYJISIPHBIE MaTEPHAIIBI);
MHTEPIPETHPOBATH ITUICCKUE
aCTIEKTHI COBPEMEHHBIX
HCCIIeIOBaHuil B OMOJIOTHH,
MeIHUIMHE, OMOTEXHOJIOTHH;
paccMmaTpuBath rio0anbHbIC
9KOJIOTUYECKHE MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110
OTHOIIICHHUIO K HUM COOCTBEHHYIO
MO3UIUIO, YMEHUE OIICHUBATh
ATHYECKUE ACTIEKTHI COBPEMEHHBIX
UCCIIeZIOBAaHUI B 001aCTH
OMOTEXHOJIOTHH U TCHETUICCKUX
TEXHOJIOTHH (KJIOHUPOBAHHE,
HCKYCCTBEHHOE OIUIOZ0TBOPEHHE,
HaIpPaBJICHHOE U3MECHEHHE TeHOMA
Y CO3J/IaHHE TPAHCTCHHBIX
OpTraHU3MOB);

-copMUPOBATH YMCHHS
cOo3l1aBaTh COOCTBEHHBIC
MMMCbMEHHBIC U YCTHBIC




COOOIIeHNS HA OCHOBE
Ouosornueckoi nHpopManuu u3
HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh
MOHATUIHBIN anmapat OUoIoTHH;
- YMETb BBIIBUTaTh TUIIOTE3BI,
MIPOBEPATH UX
9KCIEPUMEHTATIbHBIMU
cpeacTBaMu, (popMynupys eb
UCCIIEZIOBAaHMs], aHAJIU3UPOBATh
MIOJTyYCHHBIE Pe3yJIbTaThl U
JieN1aTh BBIBOJIBI;

-IIPUHUMATh Y4acTUE B HAyYHO-
HCCIIeI0BAaTENBCKON paboTe mo
OMOJIOTMH, SKOJIOTUN U MEIUIIUHE,
IIPOBOJIMMON Ha 6a3e IIKOJIbHBIX
Hay4YHBIX OOIIECTB U MyOIMYHO
IIPECTABIATH [10JTyUYEHHbIE
pe3yabTaThl HA YYCHUYECKUX
KOH(EepEeHIMSIX pa3HOro YPOBHSI;

OK 02. Ucnonws3oBathb
COBpPEMEHHBIC CPEJICTBA
MOWCKA, aHaJIM3a U
UHTEPIpETAINN
uHpOpMaLnH, U
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 33144
npodeccruoHaIbHOM
JeSITeTbHOCTH

B o6nactu IeHHOCTH HAYYHOTO
MO3HAHUS:

- chopMHpPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
pPa3BHUTHUS HAYKU U
00111eCTBEHHON MTPAKTHKH,
OCHOBAHHOTO Ha JMAJIOTe
KYJIBTYP, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MECTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE A3bIKOBOM
Y YATATEJIbCKOU KYJIbTYpPbI KaK
CpEeACTBA B3aUMOJEHCTBUSA
MEX/1y JIFOIbMU U TIO3HAHUS
MUDA;

- OCO3HAHHUE [ICHHOCTH HayYHOH
JeATEeTbHOCTH, TOTOBHOCTD
OCYIIECTBIISATH IPOEKTHYIO U
HCCJIEI0BATENbCKYIO0
NEeSTEIbHOCTh UHIUBUYAIBHO U
B TPYIIIIE;

OBnazneHre yHUBEpPCAIbHBIMU
y4eOHBIMH MTO3HABATEIIHHBIMU
NIEUCTBUSIMU:

B) paboTa ¢ napopmaruei:

- BJIaZIETh HaBBIKAMU MOJTy4EHUs
uHpOpMaIIUK U3 UCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYILECTBIISATH MMOUCK, aHAIU3,
CUCTEeMAaTHU3aLHIO U

-cpopMupoBaTH YMEHHS
KPUTHYECKH OI[CHUBATH
nHpOpMAIIHIO OHOIOTUYECKOTO
COJIepKaHMs, BKIIFOUYAIOMIYIO
TICEBJIOHAYYHbIC 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB
(cpenctBa maccoBoi
nH(popManuu, HAyIHO-
MOMYJISIPHBIE MaTePHAIIBI);
WHTEPIPETHPOBATH AITHYCCKHE
ACTIEKThI COBPEMEHHBIX
HUCCIIEAOBAHNI B OMOJIOTHH,
MEIUINHE, OMOTEXHOJIOTUH;
-HHTEPIIPETUPOBATH STHUECKUE
ACTIEKTHI COBPEMEHHBIX
HCCJIEAOBAHNI B OMOJIOTHH,
MEIUIHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh rI00aTBEHBIE
HKOJIOTUYECKUE TPOOIEMBI
COBPEMEHHOCTH, OPMHUPOBATH 110
OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIINIO, YMEHHUE OIICHUBATh
ATUYECKHE aCMEKThl COBPEMEHHBIX
HUCCIIEN0OBAaHUN B 00/1aCTH
OMOTEXHOJIOTHH U TCHETUIECKUX
TEXHOJIOTHH (KJIOHUPOBaHHE,
HCKYCCTBEHHOE OTLIOIOTBOPEHHUE,
HaIpaBJICHHOE U3MEHEHHE TeHOMa
Y CO3/IaHHE TPAHCTCHHBIX
OpraHU3MOB);

-cpopmMupoBaTH yMEHHS
cO3/1aBaTh COOCTBEHHBIE




UHTEPIPETALNIO HHPOPMALIUU
pa3IMYHBIX BUIOB U GOpPM
NpEeCTaBICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMIHBIX
dopmarax ¢ y4eToM Ha3HAUCHUS
nH(}OpMAIUU U TIEIeBOM
ayJIUTOpUH, BEIOHpast
ONTUMATBHYIO (hOpMY
NPEJICTaBICHUS U BU3YyaIH3alUH;
- OIICHUBATh IOCTOBEPHOCTH,
JETUTUMHOCTh MH(POPMALIH, e
COOTBETCTBUE MPABOBHIM U
MOpaJIbHO-ITUYECKHUM HOpMaM;
- UCTIOJIB30BATh CPEICTBA
UH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH B pELICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpTraHU3aIMOHHBIX 33124 C
co0uro/IeHreM TpeOOBaHHA
SPTrOHOMHKH, TEXHUKH
0e30MMacHOCTH, TUTHCHEI,
pecypcocOepexeHust, TPaBOBBIX
¥ 3TUYECKUX HOPM, HOPM
nH()OPMAITMOHHON
0e30IMacHOCTH;

- BJIaJICTh HaBBIKAMH
pacro3HaBaHUs U 3aIIUTHI
uH(popmaIuu,
UH(POPMALIMOHHOM
0€30MacHOCTH JTUYHOCTH

MUCHEMEHHBIC U YCTHBIC
COOOILIEHNUSsI HA OCHOBE
Ouosiornueckoit uHopMaIu u3
HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO UCTIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH

OK 04. 3¢ pexruBHO
B3aUMOJICHCTBOBATL U
paboTaTh B KOJUIEKTHBE H
KOMaH1e

- TOTOBHOCTh M CLIOCOOHOCTH K
00pa3oBaHMIO U CAMOPA3BUTHIO,
CaMOCTOSTCILHOCTH U
CaMOOIIPEICTIECHHUIO;

-OBJIa/ICHHE HaBBIKAMU Y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHOM
Y COITMAIIEHON JeITCIbHOCTH;
OBnazicHuEe yHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU
NIEUCTBUSIMU:

0) cOBMeCTHas JCSITCIIBHOCTD:

- IIOHUMAaTh U UCIIOJIH30BaTh
MIPEUMYILECTBA KOMaHIHOM U
WHIUBUyTBHOU PaOOTHI;

- IPUHUMATD 11€JI1 COBMECTHOM
JEeSITEIbHOCTH, OPTaHU30BbIBATh
Y KOOPJIMHUPOBATH ACHCTBUS MO
€€ JOCTHKCHUIO: COCTABIIATh
IJIaH JEUCTBUM, PACIIPEICTIATh
pOJIM C YY€TOM MHEHHI

-cpopMupoBaTH YMEHHS
cO3/1aBaTh COOCTBEHHBIE
MUCHEMEHHBIC U YCTHBIC
COOOIIEHHUSI HA OCHOBE
Ouosiornueckoit uHopMaIu u3
HECKOJIbKUX UCTOYHHUKOB,
IPaMOTHO UCTIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH;
- YMETh BBIJIBUTATh TUTIOTE3HI,
MIPOBEPATH MX
IKCIIEPUMEHTALHBIMH
cpeacTBaMu, popMyupys eb
WCCIIeIOBAHUS, AaHATTU3UPOBATh
MIOJTyYCHHBIEC PEe3YJIbTAThI U
JIeJIaTh BBIBO/IBI,

-IIPUHAMATh YYaCTUE B HAYYHO-
HCCIIeI0BAaTENLCKOM padoTe 1Mo
OMOJIOTHH, SKOJIOTUHU U MEIUITUHE,
MPOBOAMMON Ha 0a3e MIKOJIBHBIX
Hay4YHBIX OOIIECTB U MyOJUIHO




YYaCTHUKOB 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboTsl;

- KOOPIMHUPOBAThH U BBITTOTHSATH
paboTy B yCIOBUSX PealbHOTO,
BUPTYaJILHOTO U
KOMOWHUPOBAHHOTO
B3aNMMOJICHCTBHA,

- OCYIIECTBIIATH TO3UTUBHOE
CTpaTETUYECKOE MOBEICHHE B
pa3IMYHBIX CUTYAIHSIX,
TPOSIBJIATH TBOPYECTBO U
BOOOpakeHue, ObITh
UHHUIIAATHBHBIM

OBnageHre yHUBEPCaIbHBIMU
PETYIATUBHBIMU JICHCTBUAMMU:
I') IpUHATHE ce0sl U APYTHX
JIONEN:

- IPUHUMATh MOTUBBI U
apryMEHTBI IPYTHX JIIOJCH MpH
aHalu3e pe3ysbTaToB
NeSITeTbHOCTH;

- IPU3HABATH CBOE MPABO U
MpaBo JPYTUx JIOIEH Ha
OIIMOKH,

- pa3BUBATh CIIOCOOHOCTH
MOHUMATh MUP C TTO3UIUN
JPYTOro 4eJIoBeKa

MPEICTABIATH MOJTyUYeHHBIE
Pe3yIbTaThl HA YYEHHUECKUX
KOH(EepEeHIUAX pa3HOTO YPOBHS

OK 07. CopnelicTBoBaTh
COXPaHEHUIO
OKpY>Karolleu Cpenbl,
pecypcocOepekeHHIo,
IPUMEHSTH 3HaHUS 00
M3MEHEHUHU KIIuMaTa,
MIPUHIUITBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (HeKTHBHO AECTBOBATH
B UpE3BbIYaHBIX
CUTYaIUAX

B o6nactu 3x010rn4ecKoro
BOCITUTAHUSA:

- chopMHPOBAHHOCTH
3KOJIOTUYECKON KYJIBTYPHI,
MOHUMAHUE BIUSHUS
COIIMAIBHO- YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE
MIPUPOJTHON U COLIMATBHON
Cpellbl, 0CO3HAaHUE TI00aTHHOTO
XapakTepa 3K0JIOTMYECKUX
npobiewm;

- INTAHUPOBAHUE U
OCYILIECTBIICHHUE JICCTBUI B
OKpPY’KaIoIlel cpelie Ha OCHOBE
3HaHUSA LEJIEeN YyCTOMYMBOro
Pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HENPUATUE ICUCTBUM,
MIPUHOCSIINX BpPEJ OKpYykKaromen
cpene;

- YMEHHE NTPOTHO3UPOBATH
HeOIaronpusTHbIC
3KOJIOTHUYECKHE MOCIEACTBUS
MPEAIPUHUMAEMBIX JEHCTBUM,
IpeI0TBpalaTh UX;

-BJIAJIETh CUCTEMON 3HAHUI 00
OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUS, UCTIOJIb3yEeMbIX B
OMOJIOTMYECKUX UCCICIOBAHUAX
JKUBBIX 00OBEKTOB U 9KOCHCTEM
(ommmcanue, U3MEpPEHUE,
MpOBeICHUE HAOTIOACHMIA);
croco0aMH BBISBIICHHS M OLICHKH
AHTPOTIOTEHHBIX H3MEHEHH B
MIPUPOJIC;

-YMETh BBISIBIISITh OTJIMYUTEIILHBIC
MPU3HAKU KHBBIX CHCTEM, B TOM
qrcie rpudoB, pacTeHUH,
JKUBOTHBIX U YCJIOBEKA;
MPUCTIOCOOJICHHOCTh BUIOB K
cpene oouTaHus, aOMOTUYECKHUX U
OHMOTHYCCKUX KOMIIOHEHTOB
9KOCHUCTEM, B3aNMOCBS3eH
OpPTaHU3MOB B COOOIIECTBAX,
AHTPOTIOTCHHBIX H3MEHEHHH B
9KOCHUCTEMAaX CBOEM MECTHOCTH;
-YMeTb BBIJICIATH CYIICCTBCHHBIC
MIPU3HAKH OMOJIOTUYECKUX
ITPOIIECCOB:




- pacIIupeHne OmbITa
NEeSITETLHOCTH YKOJIOTHIECKOM
HATPaBIEHHOCTH HA OCHOBE
3HaHWH Mo pu3nKe

oOMeHa BeriecTB (MeTaboIu3Mm),
nHpOPMAIIMY ¥ TTPEBPAIICHUS
SHepruu, OpoxKeHus,
aBTOTPO(HOTO U TeTEPOTPOPHOTO
THUIIOB NUTaHUs, POTOCHUHTE3a U
XEMOCHHTE3a, MUTO03a, Mei03a,
ramMeToreHesa, SMOpUOTeHe3a,
MOCTAMOPHOHAILHOTO PAa3BUTHA,
Pa3MHOXCHHUSI, HHIUBUIYaTbHOTO
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3AaUMOJICUCTBHUS
TCHOB, TETEPO3HCA;

JIEUCTBUI HUCKYCCTBEHHOTO
otOopa, CTaOUITU3UPYIONIETO,
JIBUKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 0TOOPAa;
AJTIOATPUIECKOTO U
CHUMITaTPUIECKOTO
BHUI000pa30BaHUS;, BIUSHUS
JBYDKYIIUX CHIT DBOJIIOIMH Ha
reHO(OHI MOMYTISIUY;
MIPHUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpene oOuTaHus, YepeioBaHus
HanpaBJIECHUN SBOJIIOIUY;
KpyroBOpPOTA BEIIECTB M MOTOKA
SHEPIHHU B SKOCHUCTEMaX




2. CTPYKTYPA U COJIEP)KAHUE OBIIEOBPA3OBATEJIBHON

JANCHUIIJIMHBI

2.1.00beM JUCHUILIMHBI M BUIbI Y4eOHOH padoThI

Bun yue6Ho# paboThl O0beM B
gacax

O0beM 00pa3oBaTeIbHON NMPOrpaMMBbl TUCUHUIIIMHBI 48

B TOM YHCIIE:

1. 0CHOBHOE cOlepKaHne | 43

B TOM YHCJIE:

Teoperuueckoe oOyueHue 17

[IpakTudeckue 3aHATHS 26

2. npodeccnoHaIbHOE OPUEHTHPOBAHHOE COJEPKAHME 5

(comep:xaHue NPUKJIATHOTO MOAYJIs1)

B TOM YHCIIE:

Teopernyeckoe oOydeHHe 2

[TpakTHueckue 3aHATUA 3

IIpomexyTounast arrecrauus (AuddepeHIHPOBAHHBIN 324eT) -




2.2. TemaTu4eckuil JIAH M COJEPsKAHUE TUCITUATIIMHBI

HaumeHnoBaHue pa3aejos
H TEM

Conep:xxanne y4eOHOro MmaTepuaJjia (OCHOBHOE U
npodeccnoHaATbLHO-OPUEHTHPOBAHHOE), 1A00PATOPHbIE U
NpPaKTUYecKne 3aHITUS, TPUKJIATHOH MOAYJb

Oo0LeMm
4acoB

dopmupyembie
KOMITETeHLIUH

1

2

4

Pa3nea 1. KileTka — CTPYKTYPHO-(PYHKIIHOHAJIbHAS eIMHUIA 5KUBOTO

14

Tema 1.1. BuoJiorus Kak
HAayKa.

OcHOBHOE coJIepKaHue

TeopeTnueckoe o0yueHue

buonorust kak Hayka. CBsi3b OMOJIOTHY C IPYTUMH HAyKaMU:
onoxumus, onodusrka, OnoHuka, reHoreorpadus u ap. Pomas u mecto
ononoruu B GopMHpOBAaHUYM COBPEMEHHON HAyYHOW KapTHUHBI MUDA.
3HaueHne OMOJIOTHYECKUX 3HaHMMA. VicTopust Ononornn. 3HaueHUe
IIUTOJIOTUH JIJISl pa3BUTHS OMOJIOTUH U TIO3HAHUS ITPUPOJIBI.

MeTobI ITUTOIOTHH: MHKPOCKOTIHS, XpoMaTorpadus, snekrpodopes,
METOJT MEUCHBIX aTOMOB, T epeHInanbHoe ICHTPUPYTHPOBAHHE,
KYJIBTYpa KJIETOK

OK 02

Tema 1.2. O01mas
XapaKTepUCTHKA JKU3HHU

OcHoBHOE coaep:KkaHHue

IIpakTH4yeckoe 3aHsATHE

Pa3noobpasue 6uocucreM. Opranuzaius OUOJIOTUUECKUX CUCTEM.
YpOBHM OpraHU3aIuy OMOCUCTEM: MOJICKYISIPHO-TCHETHUCCKHH,
OPTaHOUIHO-KJICTOYHBIN, OPraHU3MEHHBIH, MOMYJISIIHOHHO-BUI0BOH,
AKOCHUCTEMHBIN (OroreoreHoTHYeCKui), Onochepnsiii. Haykwu,
U3y4JarInre OMoIornueckre 00bEKThI Ha Pa3HBIX YPOBHSIX
opranuzanuu xu3Hu. O01as XapaKTepruCcTHUKa KU3HHU, CBOMCTBA
KUBBIX cucteM. [Ipoiecchl, mpoucxo e B 0MocucTemMax

OK 02

Tema 1.3.
BuoJjornuecku BaxHble
XUMHYECKHE COCIUHECHUS

OcHOBHOE coJepkaHue

Teoperuueckoe o0yueHue:

XUMHUYECKHM cOCTaB KiIeTku. Heopranmueckue BeniecTBa KIETKH, UX

OK 01
OK 02
OK 04




ounonornyeckas poJib. OpraHMuecKre BEeCTBa KIETKH.
buonornyeckue nonumepsl. benku. CtpykTypa n GpyHKIMN O€TKOBON
MOJIEKyJbl. DEpMEHTBI, IPUHLIMI UX IEUCTBUA. Y TIIEBOBI.
buonornyeckue GyHKIIMU YriIeBOI0B.

Jlunuasl. O61mmii mnan ctpoenusd. ['uapopunbHo-ruapodoOHbIE
cBoiicTBa. Knaccudukanus nunuaos. buonornueckue GyHkimm
munuioB. AT®. Ctpoenne moiiekysnbsl AT®. buonorndyeckue GyHKIuu
ATO

IIpakTHYecKue 3aHATHS:

Posib 6enkoB, yrieBo10B U )KUPOB B OpraHU3Me ueaoBeka. Butamunbl
1 OMOJIOTMYECKH aKTUBHBIE I00aBKH, UX 3HAYEHUE B )KU3HU OpraHu3Ma
yenoBeka. ['umo- u aButaMuHoO3b!1 UX nociencteus. Ilpeacrasnenne
YCTHBIX COOOIIEHUI C MPE3eHTALMEN, TOATOTOBIEHHBIX IO MEPEUHIO
HMCTOYHUKOB, PEKOMEHJOBAHHBIX IPENOIABATEIEM

Tema 1.4. CTpyKTypHO-
(pyHKIHOHAIBHASA
OpPraHu3anus KJIETOK

OcHoBHOE coaep:KkaHHue

Teopernueckoe o0yuenme

Knerounas teopus (T. lIBanu, M. llnelinen, P. Bupxo). OcHOBHBIE
IIOJIOKEHHUSI COBPEMEHHOM KJIIETOYHOM T€OpUHU. THUIIBI KIIETOK:
DYKapUOTHYECKAs U MpOKapuoTHueckas. CpaBHUTEIbHASA
XapaKTEPUCTHKA KJIETOK 3YKapHOT (pacTUTEIbHOM, )KUBOTHOM,
rpubHoit). CTpoeHHe NPOKaApUOTHUECKON KIETKH.

Oco0eHHOCTH CTpOoeHus reTepoTpodHOI 1 aBTOTpODHOU
IPOKAPUOTHYECKUX KJIeTOK. CTpoeHHe MIa3MaTH4ecKoil MeMOpaHBbI.
TpancnopT BeecTB yepes Mmia3MaTHUYECKyt0 MEMOpaHy: NaCCUBHBINA U
aKTUBHBIA. DHIIOIUTO3: TUHOIMTO3, (ParoruTo3. IK30IUTO3.
O0omno04ka win KiieTouHasi cteHka. CTpykTypa U QyHKIHUH KIETOYHOU
CTEHKHU PacTeHHil, (puOOB

[Muronnasma. [{uro3one. [utockener. OngHoMeMOpaHHbIE OPTaHOWIbI

OK 01
OK 02
OK 04




KJIeTKu: sHaomnazmatuyeckass cetb (OIIC), ammapar [onbmxu,
JIU30COMBI, MIEPOKCUCOMBI, BaKyOJIM PACTUTENbHBIX KJIeTOK. CTpoeHue
1 QyHKIUA OJHOMEMOpPAHHBIX OPTaHOUIOB KJIETKU. KIIETOYHBIN COK.
Typrop.

[TonyaBTOHOMHBIE OpPraHOWABl KIJIETKU: MUTOXOHAPUM, TLJIACTUIIBI:
XJIOPOILJIACThI, XPOMOILIACTHI, JIEUKOIUIACTHI, UX CTPOEHUE U

byHKuMU. SnepHsblil anmapaT KJIeTKU, CTPOCHHUE U (DYHKIIUH.
HememOpanHbie OpraHoujipl KJIETKH: PHOOCOMBI, MHUKPOTPYOOUKH,
KJIETOYHBIN LEHTP.

Opranousipl ABUKEHUS: PECHUUKN U KTyTUKH. CTpoeHue u QyHKIUH
HEMEeMOpPaHHBIX OPTraHOMJIOB KICTKH

JlaGopaTopHoe 3aHsITHE

JlabopatopHass pabota «CTpoeHme KIETKH (pacTeHUS, >XUBOTHBIC,
rpuObl) M  KIETOYHBbIE BKJIIOYEHHUS (Kpaxmasl, KapOTHHOWJBI,
XJIOPOTUIACTHI, XPOMOILIACTHI ))

[TproOpeTeHue onbITa MPUMEHEHUS! TEXHUKH MUKPOCKOITUPOBAHUS MIPH
BBITIOJTHEHUH J1TabopaTopHBIX padot. [loAroToBka MHUKpOIpemnapaTos,
HaOJII0JIEHUE C TOMOLIbI0 MUKPOCKOIIA, BBISIBIICHUE PA3INYUI MEXKIY
U3y4aeMbIMU OOBEKTaMM, HHTEpIIpeTalus HaOII0AaeMbIX SIBJICHUM,
(GopMyJIMPOBAHKE BBIBOJIOB

Jlabopatopnas pabora «lIpoHuniaemocts MeMOpaHbl (TIJIA3MOJH3,
nertazmonn3)»  [IpuoOpereHne  ombiTa  NMPUMEHEHHS]  TEXHUKHU
MUKPOCKOIIUPOBAHUSI TMPU  BBHIMOJHEHUW  JTAOOPATOPHBIX  PaboT.
[ToaroroBka

MUKpOIIPENapaToB, HAOIIOIEHNE C TIOMOIIBI0 MUKPOCKOIIA, BBISIBJICHHE
pasIuYMii  MEXAy ~ HM3ydaeMbIMH  OOBEKTaMH,  HMHTEPIIPETAIUs
HaOJIFOTaeMBIX SIBJICHUH, (DOPMYJIMPOBAHKE BHIBOJIOB

Tema 1.5. CTpyKTYypHO-

OcHOBHOE coJiepKaHue

OK 01, OK 02




(pyHKIMOHAIBLHBIE
(paxTopHI
HACJIeACTBEHHOCTH

Teopernueckoe o0yuenue

CrpoeHnune XxpoMocoM. XpOMOCOMHBIH HA0OP KJIETOK, TOMOJIOTHYHBIC U
HErOMOJIOTUYHBIE XPOMOCOMBI, TATNIOUIHBIA U JUTUIOUTHBIN HA0OD.
Hyxnennossie kucnotsl. JJHK n PHK.

Crpoenue HyKJIeMHOBBIX KUCIOT. Hykneotuasr KommnemMeHTapHbie
azotuctbie ocHoBanus. [Ipasuno Yaprapda. Ctpykrypa JHK —
JIBOMHAs criupayib. MecToHaXoXIeHue U Ouojgoruueckue QyHKIuu
JAHK. THK-3kcneptuza. Buael PHK. ®ynkunn PHK B kitetke

IIpakTHYecKoe 3aHATHE

Pemenue 3aga4 Ha OoMpCacCJICHUC ITOCIACAOBATCIIbHOCTH HYKJICOTUIOB

Tema 1.6. IIpoueccol
MATPUYHOIO0 CHHTE3a

OcHOBHOE coaepkaHue

Teopernueckoe o0yuenue

Marpuunsiit cunre3 JJHK — permukanus. [IpuHuUne! perummkanum
JHK. Mexanuszm perukanuu JIHK. Permapanus JIHK
(IopemieKaTUBHAs, TOCTPEIJIEKATUBHAS ).

Peakniuu maTpudHoro cuutesa. [IpuHIUIT KOMIIEMEHTAPHOCTH B
peakuusx matpuuHoro cunresa. JJHK u rensl. ['eHeTnueckuii koa, ero
cBoiicTBa. Tpanckpunuus — matpuunbid cuaTe3 PHK. Tpancnsauus u eé
sTansbl. YcioBus ouocuntesa oenka. Crpoenue T-PHK u koguposanue
aMUHOKHCIIOT. Posib pubocom B OrocHHTE3€E Oenka

IIpakTHYecKoe 3aHATHE

Pewienre 3aa4y Ha OnpeiesIEHUE MOCIIEI0BATEIIBHOCTH AMUHOKHCIIOT B
MOJIEKYJIe OerKa.

Pemienre 3aa4 Ha onpeiesIeHHE MOCIEI0BATEIbHOCTH AMUHOKHCIIOT B
MOJIeKyJie OeJiKa B CIy4ae M3MEHEHHUsI MOCIeA0BATeIbHOCTH
HykineotuaoB JJHK

OK 01, OK 02

Tema 1.7. HexkeTounblie
(popMbI KU3HU

OcHoOBHOE coaepKaHHe

Teopernueckoe o0yueHue

OK 01, OK 02




Bupycel — HeKIeTOUHbIE (POPMBI )KM3HU U OOJIUTaTHBIE TAPA3UTHI.
CrpoeHue MPOCTBIX U CI0KHBIX BUPYCOB, PETPOBUPYCOB,
6axtepuodaros. XKusnennsiit 1ukin JJHK-conepkamux Bupycos, PHK-
coJieprKallluX BUPYcoB, bakTepuodaros. BUY, renatur uenoBeka.

HpaKanecxoe 3aHATHE

BupycHble u 6akTepraibHbIe 3a00JICBaHNUS.

OO611Me TPUHIKIIBI UCTIOIb30BaHUS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHUST aHTUOMOTHUKOB.

[IpencraBiieHre YCTHBIX COOOIIEHUM C MPe3eHTAINEH,
MOATOTOBJIEHHBIX MO MEPEYHIO0 UCTOYHUKOB, PEKOMEHJOBAHHBIX
MIPEIOIaBaTeIEM

Tema 1.8. Oomen
BellleCTB U MpeBpallleHue
JHEPIUHU B KJIETKe

OcHOBHOE coaepKaHHe

Teopernueckoe o0yueHue

AcCUMWITALMS U TUCCUMUIISILUSA — IBE CTOPOHBI MeTaboau3ma. TuIibl
oOMEHa BeIlEeCTB: aBTOTPOQHBIN U reTepoTPOPHBIA, a3POOHBIHN U
aHa’pOOHBIN. DHEPreTHYecKoe 00ecreyeHre KIETKU: IPEBpalleHHe
AT® B 06MeHHbIX Tpoueccax. DepMeHTaTUBHBINA XapaKTep PeaKIMii
KJIETOYHOT'0 MeTadoIn3Ma

IIpakTHYecKoe 3aHATHE

IlepBUYHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KileTKke. [imactnueckuii
oOMeH. PoTocuHTe3. XeMOCHUHTE3. AHAIPOOHBINA YHEPTeTUIECKUN
oOMeH. AHa’poOHbIe opranu3Mbl. bpoxenue, aBTOTpodHBIN 1
reTepoTpodHbIN TUI MUTAHUS. AHaIPOOHBIE MUKPOOPTAHU3MBI KaK
00BEKTH OMOTEXHOJIOTHH. DTarbl YHEPTETUIECKOTO OOMEHA.
['nukonu3. bruosornueckoe OKUCICHNHEe, WK KIETOYHOE JbIXaHHE.

OK 02

Tema 1.9. JKnuzneHHbIH
IUKJ KJaeTKu. MuTo3s.

OcHoBHOE coaep:KkaHHue

Teopernueckoe o0yuenme

OK 02, OK 04




Meiio3

TeopeTrueckyto 4acTh MEPEHECTH B MPOILIbIN 010K, KneTouHbIi UK,
ero nepuobl u perynauus. [lepuoast uaTepdassl ©X 0COOEHHOCTH.
Jubdepennmanus KIETKU U apecT KICTOYHOTOo KA. Jlenenne
KJIETKM —MUTO03. CTaAuu MUTO3a U MIPOUCXOASIINE TTPOLIECCHI.
KapuokuHnes u nutoknnes3. buosornueckoe 3HaueHue Muto3a. Meios —
PENYKIIMOHHOE JiesieHue KieTku. Ctaauu Meio3a. Meiio3 — 0CHOBa
MIOJIOBOrO pa3MHOKeHHUs. [loBeneHrne XxpoMocoM B MeHo03e.
Kpoccunrosep. buonorudeckuii cMbici Meiio3a. D dhekTsl Meiio3a.
Melio3 B )KU3HEHHOM LIMKJIE OPraHU3MOB.

IIpakTH4eckoe 3aHsiTHE

Pemenue 3ana4d Ha Temy "JKU3HEHHBIN MUK KJIETKA. MUTO3 1 Mero3".

Paszpnes 2. Ctpoenne M (pyHKIIMH OPraHU3Ma
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Tema 2.1. Ctpoenue
OpPraHu3Ma

OcHoOBHOE coaep:KkaHHue

Teopernueckoe o0yueHnme

IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COJACPKAHME

cDO]T)MI)I Pa3MHOKCHHA OPTraHU3MOB. becnionoe n nmonosoe
Pa3MHOKCHHC. BI/II[BI OecnoJioro Pa3MHOKCHHA: IIPOCTOC ACIICHUC
HaJIBOC, ITIOYKOBAHUC, PASMHOKCHUC CIIOPAMH, BETCTATUBHOC
Pa3sMHOKCHUC, q)paFMGHTaIII/IH, KJIOHUPOBAHUC. ITomoBoe
Pa3MHOKCHHC.

IIpakTH4eckoe 3aHsiTHE

Teopust K1OHANBHO-CENEKTUBHOTO MMMyHMTETA 11. Dpnuxa, U.1.
MeunukoBa. Madexkunonnsie 3a0oneBanus 1 anuaemMus. Baxuenimme
SIUJIEMHUH B UCTOPHUM YEJIOBEUECTBA.

Baknunanusa kak npo@uiiakTuka nH()EKIMOHHBIX 3a001eBaHUM.
[IpencraBieHne yCTHBIX COOOUIEHUH C Mpe3eHTaluel,
IIOATOTOBJICHHBIX 110 IEPEYHIO HCTOYHUKOB, PEKOMEHA0BAHHBIX
IIPENO1aBaATEIEM

OK 02, OK 04




Tema 2.2. ®opMmbl
Pa3MHOKEHUS
OPraHu3MoOB

OcHOBHOE coJepkaHue

Teoperuueckoe o0yueHnue
IIpodeccuoHaTILHO-OPUEHTHPOBAHHOE CO/IEPKAHUE

dopMbl pa3MHOKEHHUSI OPraHu3MOB. becrosoe u nojoBoe
pa3MHOKeHue. Buabl 6ecrionoro pa3sMHOXKEHUS: IPOCTOE AEJIEHUE
Ha/IBO€, IOYKOBAHUE, Pa3MHOKEHNE CIIOPAMH, BETETaTUBHOE
pa3MHOKeHue, pparmeHTanus, kaonupoanue. [lomosoe
pa3MHOXEHHUE.

OK 04

Tema 2.3. OnTOreHe3
JKUBOTHBIX U YeJI0BeKAa

OcHOBHOE coepkaHue

Teopernueckoe o0yuenue

["amerorenes y x«uBoTHbIX. CriepMarorenes v oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpEeHNE U YMOPUOHATHHOE PA3BUTHE JKUBOTHBIX.
[TapTenorenes. OmOpuorenes (Ha npuMepe Januernuka). Craauu
samOpuorenesa. Poct u pazputue KuUBOTHBIX. [locCTIMOpHOHAIBHBIM
nepuoy. [Ipsimoe u Henpsimoe pazputue. Pazsurue ¢ metamopho3om y
0ECIO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX.

Cranuu mocTaMOPUOHAIIBHOTO PAa3BUTHS Y )KUBOTHBIX U YEJIOBEKA.
[Iepnoasl OHTOreHE3a YeI0BEKa. bHOTOTMYeCKOe CTApEHNE U CMEPTh.
['epoHTOJIOTHS

OK 02, OK 04

Tema 2.4. OuTOorenes
pacTeHuu

OcHoBHOE coaepkaHue

IIpakTHyeckoe 3ausiTue

[Nametodur u ciopodur. PasmHokeHME U pa3BUTHE BOJIOPOCIECH.
Pa3zmHOkeEHHE U pa3BUTHE CIOPOBBIX pacTeHU. PasMHOXeHUE 1
pa3BUTHE CeMEHHBIX pacTeHui. Poct. Ilepuoapl oHTOreHE3a pacTeHn

OK 02, OK 04

Tema 2.5. OcHOBHBIE
MOHATHUA TeHEeTUKHU

OcHOBHOE coJepkaHue

HpaKTH‘IeCKOC 3aHATHE

OK 02, OK 04




['eHeTHKA KaK HAyKa O HACIEACTBEHHOCTH U U3MEHUYMBOCTH
oprann3MoB. OCHOBHBIE T€HETUUECKNE ITOHATUSA U CUMBOJIBL. | '€H.
['enotun. ®enorun. AienbHble TeHbl. AJIbTEPHATUBHBIC IPU3HAKH.
JIOMMHAHTHBIN U PELECCUBHBINA NPU3HAKU. [ OMO3Urora u
rerepo3urota. Yucras munus. ['mubpuasl. OCHOBHBIE METO]IbI T€HETUKHU:
rUOpUI0JOTHUECKHM, IUTOJIOTHYECKUE, MOJIEKYIISIPHO-TEHETUYECKUE

Tema 2.6.
3aKoOHOMepHOCTH
HACJIeI0OBAaHUA

OcHOBHOE coJiepKaHue

TeopeTnueckoe o0yueHue

3aKoHOMEpHOCTH 00pa3oBaHus ramet. 3akonsl I'. Menaens:
Monorubpunnoe ckpemubanue. [IpaBmino qoMuHrpoBanus. 3aKOH
€AMHO00pa3us IEPBOTO MOKOJIEHU. 3aKOH PACIIEIIIICHUS TPU3HAKOB.
[{uTonorndeckue OCHOBBI MOHOTHOPUTHOTO CKpenuBanus. [ unoresa
YUCTOTHI TaMeT. AHATU3UpYIOIee CKpemuBanue. Jurnopunnoe
CKpelllMBaHue. 3aKOH HE3aBUCUMOTO HACIEAOBAHUS MPU3HAKOB.
[TonuruOpuiIHOE HACIEOBAHHUE U €r0 3aKOHOMEPHOCTH

IIpakTHyeckue 3aHATHS
IIpodeccHoHAIBbHO-OPUEHTUPOBAHHOE COJIePKAHHE

Pemrenne 3ana4 Ha onpenesieHUe BEPOSITHOCTH BOSHUKHOBEHUS
HACJIeICTBEHHBIX IPU3HAKOB P MOHO-, AU-, TOJIUTUOPUIHOM U
aHAJIU3HUPYIOIIEM CKPEIIMBAHUH, COCTABIEHUE T€HOTUITHYECKUX CXEM
CKpeILMBaHUs

OK 01, OK 02,
OK 04

Tema 2.7.
B3auMmopaelicTBue reHOB

OcHOBHOE coJiepKaHue

TeopeTnueckoe o0yueHue

I'enotun kak mejocTHas cucreMa. MHOKEeCTBEHHOE JICHCTBHE I'€HOB.
[nenorponuss. MHOXKECTBEHHBIN ajuienus3M. Bzanmoaencreue
ajenbHbIX TeHOB. KomomuaupoBanue. B3anMo1eicTBre HeaJIeIbHbIX
reHoB. KommiementapHocTs. Jnucrtas. [lonumepus

IIpakTHYecKHe 3aHATHSA

OK 01, OK 02,
OK 04




Pemenue 3aJ1a4 Ha OIIPCACIICHUC BCPOATHOCTH BOSHUKHOBCHUS
HACJICACTBCHHBIX IIPU3HAKOB IIPU PA3JIMYHBIX THUIIAX BBaHMOHeﬁCTBHH
I'CHOB, COCTABJIICHNC I'CHOTHITMYCCKUX CXCM CKPCIIMBAHHWA

Tema 2.8. Cuenjienuoe
HACJeJ0BaAHHUE
NMPU3HAKOB

OcHoOBHOE coaep:KaHHue

Teopernueckoe o0yuenme

3akonsl T. Moprana. CuenjieHHOoe HacJaeJ0BAHUE TEHOB, HAPYIICHUE
clueruieHusi. XpoMOCOMHas TEOpUS HACJIEeICTBEHHOCTU. [ 'eHeTnueckoe
KapTUpoBaHue XpoMocoM. Vcnonb30BaHne KpoCcCUHroBepa st
COCTAaBJICHHSI TEHETUYECKUX KapT XPOMOCOM

IIpakTH4yeckue 3aHATHS
IIpodeccuoHATBHO-OPUEHTHPOBAHHOE COACPKAHME

Pemenue 3aga4 Ha OIMPCACICHUC BCPOATHOCTH BOSHUKHOBCHHA
HaACJICACTBCHHBIX IIPHU3HAKOB IIPpU CHCINICHHOM HACJICAOBAHUH,
COCTABJICHUC I'CHOTHUIIMICCKUX CXCM CKPCIIMBAHUA

OK 01, OK 02,
OK 04

Tema 2.9. I'eHeTnka moJia

OcHOBHOE coJepkaHue

HpaKTH‘IeCKOC 3aHATHE

XPpOMOCOMHBIN MEXAaHU3M OIPEAEIICHNS NI0JIA. AYTOCOMBI U TIOJIOBBIE
XPOMOCOMBI. | OMOraMeTHBIM U T€TePOraMETHBIN TOJL.

['eneTnyeckas CTpyKTypa MOJOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM

IIpakTHYecKHEe 3aHATHS

Pemenue 3amau Ha OIIpCACIICHUC BEPOATHOCTH BOSHUKHOBCHUS
HACJICACTBCHHBIX IIPU3HAKOB, CHCIJICHHLIX C ITI0JIOM, COCTaBJICHUC
ICHOTHUIIMYICCKUX CXEM CKpPCIIMBAHUA

OK 01, OK 02,
OK 04

Tema 2.10. 'eHeTuKA
YyeJIOBeKA

OcHoBHOE coaep:KkaHHue

HpaKTH‘IeCKOC 3aHATHE

KapuoTun uenoseka. MeToabpl U3y4eHHs] TEHETUKH YEJIOBEKA!
IreHEeaJOTHUCCKHI, OJM3HEIIOBBIN, IIUTOTCHETHYCCKHM,

OK 01, OK 02,
OK 04




OMOXUMHUYECKUM, MOMYISIUOHHO-CTaTUCTUUeCKUi. HacnencreeHnbie
3a00seBaHus YesnoBeKka. ['eHHbIe U XpOMOCOMHBIE 00JIE3HU YEIOBEKA.
Bone3nu ¢ HaciaeACTBEHHOU MPEPaCcONOKEHHOCThIO. 3HAUEHUE
MEIMIMHCKOW M'€HETUKH B MPEIOTBPALIEHUN U JICUEHUU T€HETUUECKUX
3a00JIEBaHHI YelIoBEKa

IIpakTHYecKHe 3aHATHS

Pemenue 3amau Ha OoIpCACIICHUC BECPOATHOCTH BOSHUKHOBCHUS
HaACJICACTBCHHBIX ITPU3HAKOB, UCITIOJIB3YSA MCTOAbI TCHCTUKH YCJIOBCKA,
COCTABJICHUC I'CHOTUIIMICCKUX CXCM CKPCIIMBAHHWA. HpeI[CTaBJIeHI/Ie
YCTHBIX COO6IH€HI/Iﬁ C HpGBGHTaHI/IGﬁ 0 HaCJICACTBCHHBIX 3a00JICBaHUSIX
YCJIOBCKA.

Tema 2.11.
3akoHOMepHOCTH
U3MEHYMBOCTH

OcHOBHOE coepkaHue

HpaKTH‘IeCKOC 3aHATHC

B3aumopeiicTBue reHorumna u cpeasl npu GopMuUpoBaHUM (peHOTHIA.
N3meHunBOCTh NpU3HAKOB. KauecTBEHHBIE U KOJTMYECTBEHHBIE
IIpU3HAKHA. Buapl N3MEHUYNBOCTH: HACIEACTBEHHAS U
HEHACJICICTBEHHAs.

3aKOH rOMOJIOTMYECKUX PSAOB B HacieacTBeHHoW n3menunBoct (H. 1.
BasunoB). Moaudukanmontas, uiv peHoTunudeckass “3AMEHYMBOCTb.
Ponb cpenpl B MoaupUKamOHHONW n3MeHYnBOCTH. Hopma peakiuu
Ipy3HaKa. BapuanvoHHbIM psAx U BapuallMOHHAsl KpUBasi.
XapakTepucTuka MOAU(PUKAITMOHHON H3MEHUNBOCTH
Hacnencrsennas, Uiy reHOTUIINYECKAast U3MEHYUBOCTb.
Kom0OuHaTnBHas n3MEeHUMBOCTh. MyTallnoOHHAsi U3MEHUYUBOCTh. Buibl
MyTallAW: T€HHBIE, XPOMOCOMHBIE, FT€HOMHBIE. [ [pnunHbI
BO3HUKHOBEHUS MyTallUU

IIpakTHYecKHe 3aHATHSA

Pemenue 3a1a4 Ha onpeesieHue Tura MyTaluu IIpy [epeayde
HACJICICTBEHHBIX IPU3HAKOB, COCTABJIEHUE T€HOTUIIUYECKUX CXEM

OK 01, OK 02,
OK 04




CKpEIMBAHUS

Tema 2.12. Cesexuus
OpPraHu3MoB

OcHOBHOE coaepKaHHe

HpaKTH‘IeCKOC 3aHATHE

Cenekuus kak Hayka. MeTobl celleKIMOHHOM paboThl. ['eTeposuc u
€ro Npu4uHbl. FMIcKyCCTBEHHBII 0TOOp: MaCCOBBIN U MHAUBUIYATbHBIM.
Orarnbl KOMOMHAIIMOHHOM cenekuuu. CopT, mopoja, ITaMm
AJITOpUTMBI pELICHHE 3a7]a4 Ha ONPEIEICHUE BO3MOKHOTO
BO3HUKHOBEHUS HACJICICTBEHHBIX IIPU3HAKOB I10 CEJICKIINH,
COCTABJICHUE I€HOTUIIMYECKUX CXEM CKpPELMBAHUSA

OK 01, OK 02

Paznen 3. Teopus 3BoJIOINH

Tema 3.1. UcTopusn
IBOJIIOIIUOHHOTO YUEHUSI.

OcHOBHOE coepkaHue

|

Teoperuueckoe o0yuenue

IIepBpie 3BOMIOLMOHHBIE KOHLIENINH. [ pagyanucTudyeckas
sBomonroHHas konuenuus JK.b. Jlamapka. JIBrkyniue cumsl
sBomonnu. Kpeanmonusm u tpanchopmusm. Cucremaruka K. Jlunnes
u e€ 3HaueHue A GopMupoBaHus uaen somonun [Ipeanocsuiku
BO3HUKHOBEHUS JJApBUHU3MA. DBOJIONMS BUJIOB B npupojie. boprda 3a
cyuectBoBanue. EctecTBenHbIl 0TOO0p. JlMBEpreHuys npu3HakoB U
BUI000pa3zoBanre. OCHOBHBIE MOJOKEHUS CUHTETUYECKON TEOpUU
sposmonuu (CTD). Posb 3BOMIOLMOHHON TeOpUU B (HOPMUPOBAHUU
HAay4YHOM KapTHUHBI MHUpA

OK 02, OK 04

Tema 3.2.
Makpo3BoJiouus.

OcHOBHOE coJiepKaHue

IIpakTHyeckoe 3ausiTue

MUKpO3BOJIIOIUS 1 MAKPOIBOJIFOLMS KaK 3TaIbl 3BOJIOLIMOHHOTO
npoiiecca. ['eHeTrnueckre OCHOBHI ABOJIOIMH. MyTaluu U KOMOMHAITUN
Kak 3JIEMEHTAPHBIN 3BOIIOLMUOHHBIA MaTeprall. [Tomyssinusa kak
AJIEMEHTapHas eUHHUIIA HBOIONUH. J[BIOKyIue cuiibl ((hakTophl)
ABOJIIOLIMH.

OK 02




MyTaloHHbIN TpoLecc 1 KOMOMHATUBHASL U3MEHYMBOCTh. MUrpanusi.
M3onsuus nonyJisiuuii: reorpaguyeckast (IpoCTpaHCTBEHHAS ),
ononornyeckas (penpoyKTUBHASA).

EcrectBenHbIit 0TOOp — Hanpasstomuil pakTop BoONMU. boprOa 3a
CYILIECTBOBAHHUE KaK MEXaHU3M JIEUCTBHSI €CTECTBEHHOI0 0TOOpa B
nonyJjsiuuax. Bua u ero kpurepuu (MpU3HAKK).

Bunoo6pa3oBaHue Kak pe3ysbTaT MUKPOIBOIIOILMU

Tema 3.3. OcHOBHOE coJIepKaHue OK 02, OK 04
Makpo3Borrouus IIpakTuyeckoe 3ausitue

MakposBodtonusi. @opMbl 1 OCHOBHBIE HAIPABIEHUS MAKPOIBOJIKOLUH

(A.H. Ceseprion). [lytu goctikenus 6M0JI0rHaeckoro mporpecca:

apoMopdo3, uauoaganTaIus, oomas aerenepamus. MeToibl H3y4eHusl

MAaKpOABOJIOIMHU. 3aKOH 3apoiblilieBoro cxo/icTBa (3akoH K. bapa).

buorenernueckuii 3akoH (2. ['ekkens, @. Mroep). O0iiue

3aKOHOMEPHOCTH (IIpaBujIa) 3BOJTIOLUU
Tema 3.4. OcHoOBHOE coaep:KkaHHue OK 02, OK 04

Bo3uukHoBeHUE U
pa3BHUTHE KU3HU
Ha 3eMJie

Teopernueckoe o0yueHue

['unoTe3bl U TEOpUU BOZBHUKHOBEHUS KU3HU HA 3eMIle: KPEallMOHU3M,
CaMOIIPOU3BOJILHOE (CITIOHTAHHOE) 3apOXKACHUE, CTAIIMOHAPHOE
COCTOSIHUE, TTaHCTIepMHUsl, Oromo33. Hayano opranndeckoi 3BOJTIOMH.
[TosiBieHME TIEPBBIX KIETOK. DBOJIIOIUS METab0IM3Ma. DBOJIOIHUS
nepBbIX KIeTOK. [IpokapuoTsl U 3ykapuoThl. [Tpoucxoxaenue
MHOTOKJIETOYHBIX OPraHU3MOB.

Bo3HHKHOBEHHE OCHOBHBIX LIAPCTB AyKApUOT. OCHOBHBIE YEPTHI
ABOJIIOIIUU PACTUTENIBHOTO MUpa. OCHOBHBIE YEPTHI IBOJIOIUHN
KWBOTHOT'O MUpa

HpaKTH‘IeCKOC 3aHATHC

[IpencraBiieHre YCTHOTO COOOIIEHUS U JICHTHl BDEMEHU 0 OCHOBHBIM




9TallaM BO3HHUKHOBCHUA U PA3BUTUA ) KUBOTHOI'O U PAaCTUTCIIbHOI'O
Mupa, NoAroTOBJICHHLIX IO NCPCUYHIO HCTOYHHUKOB, PCKOMCHAOBAHHbIX
pcrnoaaBaTciicM

Tema 3.5.
IIpoucxoxaenue
YyeJI0BeKa —
aHTPOIOIeHe3

OcHoOBHOE coaep:KaHHue

Teopernueckoe o0yuenme

AHTpomnoJorus — Hayka o yesnoBeke. CucreMaTnyeckoe moJI0KeHUe
yesioBeka. CXOJICTBO YEOBEKA C KUBOTHBIMU. OTINYUS YeJIOBEKa OT
KUBOTHBIX. [IpsIMOX0’KIeHHE U KOMILJIEKC CBSI3aHHBIX C HUM
npu3HakoB. Pa3BuTre roloBHOTO MO3ra ¥ BTOPOM CUTHAJIBHOM
cuctemMbl. COOTHOIIIEHHE OMOJIOTMYECKUX U COIUATBHBIX (DaKTOPOB B
anTpornorerese. OCHOBHBIE CTaJIMU aHTpONoreHes3a. J{puonurexku

— MPEJIKK YeJI0BEeKa U YeJI0BEKOOOpa3HbIX 00e3bsiH. [IpoToanTpor —
MpEAIIECTBEHHUK YeI0BeKa. ApXaHTPOI — IPEBHENIIINI YEIOBEK.
[TasteoanTpon — npeBHuUil yenoek. Heoantporn — yenoBek
COBPEMEHHOI'0 THUIIA. DBOJIIOLIMS COBPEMEHHOIO YEJIOBEKA.
Yenoseueckue pacbl. OCHOBHBIE OOJBIINE PACchl: €BPOIICONIHAS
(eBpazmiickasi), Herpo-aBcTpajiouaHas (3KBaTOpUabHas),
MOHTOJIOMTHAS (a3MaTCKO-aMEPUKAHCKas).

Bpems 1 MecTo BO3SHUKHOBEHHS Y€I0BEUECKUX pac. EquHCTBO
YeJIOBEYECKHX pac

IIpakTHYecKoe 3aHATHE

Bpewms u myTH paccenenus yenoBeka 1o miaaHete. [IpucnocobieHHoCTh
4eJioBeKa K Pa3HbIM YCIOBUSM cpefibl. BiusHue reorpaduyeckoi
cpeapl Ha MOP(HOIOTHIO U (PU3HOJIOTHIO YEJIOBEKa

3amura JEeHT BPeMEHU U MEHTAIBHBIX KapT B (OpMaTe yCTHOTO
COOOIICHM S, TOATOTOBJICHHBIX IO MEPEYHIO NCTOYHHUKOB,
PEKOMEHIOBAaHHBIX ITPEIOIABATEIEM

OK 02, OK 04

Pasnen 4. IxoJiorus

10




Tema 4.1.
IKOJOrHuYecKmne
(akTOpbI M cpeabl
KM3HHU

OcHOBHOE coJepkaHue

Teopernueckoe o0yuenue

Cpenbl 0OMTaHMS OPTaHU3MOB: BOJIHAs, HA3EMHO-BO3yIIIHAS,
MOYBEHHAs, BHYTPHOPTraHu3MeHHass. OU3NKO- XUMUYECKHE
0COOCHHOCTH cpes obutanusi opranu3mos. [Ipucnocobaenus
OpPTraHMU3MOB K JKM3HHU B Pa3HbIX cpefax. [loHaTHe HKOIOTHYECKOTOo
dakropa. Knaccudpukanus sxosnorudeckux paxropos. [Tpasuio
munumywma FO. JIubuxa. 3akon TosnepantHoctu B. [llendopna

OK 01, OK 07

Tema 4.2. Ilonyasinus,
co00I11IecTBA,
IKOCHCTEMBI

OcHOBHOE coJiepKaHue

TeopeTnueckoe o0yueHune

DKoJIOTUYEeCKast XapaKTePUCTUKA BUIA U MTOMYJISLUUA. DKOJIOTHYecKas
HUIIA BUAA. DKOJIOTHYECKUE XapaKTEPUCTUKHU TOIMYJISIUH.
CooOmecTBa u skocucTeMbl. bruoreHos u ero crpykrypa. CBsi3u MEXIy
opranuzMamu B OuorieHo3e. CTpyKTypHbIE KOMIIOHEHTHI SKOCUCTEMBI:
MPOAYLIEHTbI, KOHCYMEHTBI, peyleHTbl. KpyroBOpOT BELIECTB U MOTOK
SHEpruM B sKocucteme. Tpoduueckre ypoBHHU.

AHTPONOre€HHBIE SKOCUCTEMBI.

Arposkocuctembl. OTIUYUS arpO3KOCUCTEM OT

OMOreoIeHo30B. YpOooskocucTeMbl. OCHOBHBIC

KOMITIOHEHThI YPOOIKOCUCTEM

HpaKanecxoe 3aHATHE

Tpoduueckue nenu u cetd. OCHOBHBIE MOKA3aTEIN YKOCUCTEMBI.
buomacca u mpoyKius. DK0JIOrH4ecKue MUpaMuIbl Yuces, 0MoMacchl
u sHepruu. [IpaBuno nupamMusl S3HEPTUU.

Pelienrie npakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUM 110
MIEPEHOCY BEUIECTBA U SHEPTUU B SKOCUCTEMAX C COCTABIICHHE
TpodUUECKUX 1Ienel U nupaMu]i OMoMacchl U SHEPTUU

OK 01, OK 02,
OK 07

Tema 4.3. buocgepa -

OcHoOBHOE coaepKaHHue

OK 01, OK 02,




rjiooajanHas
IKOJIOTHYECKAs CHCTEMA

HpaKTH‘IeCKOC 3aHATHC

buocdepa — xxuBast o6omouka 3emau. Pa3Burne npeacraBieHui o
ouocdepe B Tpynax B.W. Bepuanckoro. O6mactu 6uocheps u ee
KOMITOHEHTHI. JKrBO€ BelecTBo OMocdepbl U ero GyHKUUU.
3aKOHOMEPHOCTH cyliecTBOBaHus bnocepsl. OcodeHHOCTH Onochepbl
KaK T7I00aTbHOM 2KOCUCTEMBI. [[nHaMuyeckoe paBHOBecUe B Onocdepe.
KpyroBopoThI BemeCTB U OMOTEOXUMHUYUECKUE ITUKIIBL.

['106aIbHBIE IKOJIOTMYECKUE TPOOIEMbI COBPEMEHHOCTH

IIpakTHYecKoe 3aHATHE

Pemenue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1a4 Ha
onpeesieHne MIOMAAN HACAXKICHUN [l CHUYKEHUS! KOHLICHTPALIUU
YTJIEKHUCIIOTO Ta3a B aTMOcdepe CBOETO peruoHa MpOoKHUBAHUS

OK 07

Tema 4.4. Bausgnue
AHTPOMNOT€HHBIX
(¢axkTopoB Ha Ouochepy

OcHOBHOE coJepkaHue

Teopernueckoe o0yuenue

AHTpOIOTeHHbIE BO3/IEUCTBUA Ha Ouochepy.

3arps3HEHUS KaK BHUJ aHTPOIIOTEHHOTO BO3JCUCTBUS (Xumuueckoe,
Qusuueckoe, buonocuecKoe, 0mMxo0bl NPOU3800CMEA U NOMPEOIEHUS).
AHTpOTIOTEHHBIE BO3JACHCTBUS HA aTMOChEDY.

IIpogdeccuoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHME
NMPAKTHYECKOr0 3aHATHSA

BozgaeiictBuss Ha rumgpochepy (3acpssHeHus u  ux UCMOYHUKU,
ucmowenuss 600). BoznelictBus Ha snutocdepy (decpadayus nouewl,
go30elicmeue Ha  20pHble  Nopooa, Heopa). AHTPOTIOTEHHBIC
BO3JICHCTBHSI HAa OWMOTHUYECKHE COOOIECTBa (reca u pacmumesvbHvle
C000Wecmaa, HeueoOMHbIIL Mup)

HpaKTH‘IeCKOC 3aHATHC

Pemienue mnpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUil 1O
COXPaHEHUIO MPUPOJHBIX pecypcoB pernoHa PP (1o BeibOpY)

OK 01, OK 02,
OK 04, OK 07




Tema 4.5. Bausinue
COLUAJIBHO-
IKOJIOTMYECKUX
(axTOpoB Ha 310pOBHLE
yeJ0BeKa

OcHOBHOE coJepkaHue

Teopernueckoe o0yuenue

310pOBBE U €ro cOCTaBIAOIMNE. DAKTOPHI, OJIOKUTEIBHO U
OTPHIATEIHFHO BIUSIONINE HA OpraHu3M uenoBeka. [Ipobnema

1oJisi, ObITOBAst XUMHUSI, U30BITOYHBIC IIIYMBI, paIHAIIUS U T.I1.).
[IpuHumnel GopMHUpOBaHUS 310POBbECOEPETaIOIIETO TOBEICHUS.

dusnyeckas akTUBHOCTb U 3A0POBLC. bruoxumuyeckue acreKThl
PAadOHAJIBHOI'O ITUTAHUSA

TCXHOI'CHHBIX BOBI[GﬁCTBHfI Ha 3J0POBbHEC YCIIOBCKA (SHCKTpOMaFHHTHBIC

Ananrainusi oprannu3Ma yejgoBeka K (pakropam OKpysKarouen Cpebl.

IIpodeccHuoHAIBHO-OPUEHTHPOBAHHOE COACPKAHME

[TpunaIuner popMupoBaHUS 30pPOBbECOCPETAIOIIETO TTOBEICHMS.
Pusnueckas aKTUBHOCTB U 310pOBbe. I pymbsl 310poBbsi. OCHOBEI

[TpaBuia 6€30MacHOT0 UCIIOIB30BAHUS OBITOBBIX TPUOOPOB U
TEXHUYECKUX YCTPOUCTB

3aKaJIMBaHMsA. bHOXMMHUUECKHE aCIEKThI paOHAJIbHOTO ITUTAHUS.

IIpakTHuyeckas padora

Omnpenenenue CyToyHOro panuoHa nutanus Co3manue
WHIUBUyJIbHOM AMATKH MO OpraHu3aliy paluoHaIbHOM
(bu3HYecKoi aKTUBHOCTH

JlabopaTopHoe 3aHsITHE

JlabopaTopHas paboTta «YMCTBEHHAas pab0TOCTIOCOOHOCTHY
OBitaileHrEe METOIAMH ONPEIEIICHHS TIOKA3aTENe! YMCTBEHHOU
paboTOCIOCOOHOCTH, OOBSICHEHUE MOJTYUYEHHBIX PE3YJIbTaTOB U

IIOHSATUH, TEOPUU U 3aKOHOB

dbopmypoBaHUE BEIBOJOB (TMCbMEHHO) C UCTIOJIb30BAHUEM HAYyUHBIX

OK 02, OK 04,
OK 07

Pa3nen 5. buoJjorus B ;KU3HU

Tema 5.1.

\ OcHOBHOE coJiepKaHue

OK 04




buorexHoJ0ruy B )KU3HU
KRaXa010

HpaKTH‘IeCKOC 3aHATHC

buorexHonorus kak Hayka U mpou3BoACTBO. OCHOBHBIE HAPABIICHUS
COBpPEMEHHOM OMOTEeXHOJIOTHU. MeToabl OnoTexHOIOTHH. OOBEKTHI
OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHYECKIX U TEHETHICCKUX
sKCIIepuMeHTOB. [IpaBuia movcka u aHamm3a OMOIKOIOTHIECKOM
uH(OPMAITUHU U3 PA3TUIHBIX HCTOYHUKOB (HAaydHas U y9eOHO-HaydHAs
auTepaTypa, cpefcTBa MaccoBoi nH(opmaiuu, cetb UHTepHET U

Apyrue)

IIpome:kyTouHas arrectauus: 1udpepeHIpoOBaHHbIN 3a4eT

Hroro 3a cemectp:

48

Bcezo

48




3. YCJOBUSI PEAJIMBALINA ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOU JUCHUIIJIMHBI «MATEMATHKA»

3.1. TpeOoBaHuss K MHHUMAJIBHOMY MATEPHAIbLHO-TEXHUYECKOMY
o0ecreYeHHn 10

Jlnst peanuzauuyl IporpaMMbl JUCHUIUIUHBL TOJDKHBI OBITH MPEIYyCMOTPEHBI
CeAYIOIIUE CIIeUAIbHBIC TOMEIIICHUS:

Peanuzanust mnporpaMMbl JUCHMIUIMHBI  TpeOyeT Haluuusg Y4eOHOro
KkaOWHETa, OCHAIEHHOTO B COOTBETCTBMM C 1. 6.1.2.1 oOpa3oBaTenbHOU
IIPOTrPaMMBbI 10 CIIEHUAIBHOCTH.

ObGopynoBanue yueOHOTr0o KaOMHeTA:

- MOCAJI0YHBIE MECTa MO KOJIUYECTBY O0YUaIOIIUXCS;

- pabouee MEeCTO MPErno/1aBaTes;

- KOMIUTEKT Y4eOHO-HATJISTHBIX TTOCOOUH;

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPUAIIOB;

- 3aJIaHU [l KOHTPOJIbHBIX paldoT;

- mpod)eCCHOHANTBHO OPUCHTHUPOBAHHBIC 3a/laHUs;, TEeXHUYECKHE CPEICTBA
oOy4eHHUs:

- TEpPCOHAIbHBIM  KOMIBIOTEp C  JIMIIEH3UOHHBIM  IPOrPAMMHBIM
o0ecCIICUCHHEM;

- POEKTOP C IKPAHOM.

JIneH3uoHHOE U CBOOOHO PacIpoOCTPaHsieMoe MPOrpaMMHoe odecrneyeHne, B
TOM 4YHCJie 0Te4eCTBEHHOT0 MPOU3BOACTBA:

1. Oneparnonnas cuctema: Astra Linux SE

2. [Taket oducubix mporpamm: LibreOffice

3. CnpaBounas cucrtema Pocmeron

4. Okular unu Acrobat Reader DC

5. Ark wim 7-zip

6. User Gate

7. TrueConf (client)

3.2. UudopMmannoHHoe odecnevyeHne 00yueHust

IlepeueHb pekoMeHAYeMbIX Y4eOHBIX H3aHuil, VIHTepHeT-pecypcoB,
JOMOJTHUTEJIbHOM JINTEPATyPhI

Jns peanuzanuu  mporpaMmbl  OMOIHMOTEYHBIM (GOHJ 00pa3oBaTeNbHOU
OpraHu3allik HKMEET OJJIEKTPOHHbIE OO0Opa3oBaTeiIbHbie W UHOOPMAIMOHHbBIC
pecypchl, peKOMEHI0OBaHHBIE JUIsl UCIIOJIb30BaHUS B 00pa30BaTEIbLHOM IPOIIECCE,
HE CTapIlle MATH JIET C MOMEHTA U3/IaHuA.
OCHOBHBIC HCTOYHHUKHU:

1. Tymnsxosa, O. B. buonorus: yueonuk nis CI1O / O. B. TynskoBa. — 2-e
3. — Caparos: [Ipodobpazosanue, 2024. — 450 ¢. — ISBN 978-5-4488-2099-
1. — Texcr: anextponHsblil // Ludposoii odpazoBarensHblil pecypc IPR SMART:
[caiiT]. — URL: https://www.iprbookshop.ru/140689.html (nara oOparmieHus:
31.01.2026). — Pesxxum ocTyna: il aBTOPU3UP. MOJIb30BATEICH



https://www.iprbookshop.ru/140689.html

2. Tynsxosa, O. B. buonorus: yue6nuk / O. B. TymsxoBa. — Mocksa: Aii
[lu Ap Meamna, 2024. — 449 c. — ISBN 978-5-4497-3210-1. — Texkcr:
anekTpoHHbI // LludpoBoii obpasoBatenbublii pecypc IPR SMART: [caiiT]. —
URL.: https://www.iprbookshop.ru/141122.html (mara obpamenus: 31.01.2026). —
Pexum JNOCTyma: JUTS aBTOPU3HP. II0JI30BATEIICH. - DOI:
https://doi.org/10.23682/141122

3. buonorus: yue6Hoe mocooue / J[. K. baxoma, A. FO. Ilaputos, A. A.
SAxytnoBa [u gp.]. — Hanpuuk: Kabapauno-bankapckuii rocyaapcTBEHHBIM
yHuBepcuteT uMm. X.M. bep6ekosa, 2024. — 108 c. — TekcT: 37€KTPOHHBIN //
[udporoit obpazoBarenvubiii  pecypc I[PR SMART: [caiir]. — URL:
https://www.iprbookshop.ru/146619.html (mara ooOpamenus: 31.01.2026). —
Pexxum noctyma: st aBTOpU3HP. MOJIb30BATENEH

4. O owomoruu mo-pyccku Yacte 1. Knerka: Yue6Hoe mocobme / E.JI.
UYepkammua, WM.H. CerueBa, O.B. Ilu6mzoa, N.M. T'amankmaa — CaHKT-
[TerepOypr: Haykoemkue Texnomnoruu, 2025. — 89 ¢. — ISBN 978-5-00271-058-
4. — URL: https://book.ru/book/961848 (nata oopamenus: 31.01.2026). — Tekcr:
DIIEKTPOHHBIN.

5. Konecnukos, C. U., buonorust: mocobue-penerutop: yuebHoe mocodue /
C. U. KonecuukoB. — Mocksa: KuoPyc, 2025. — 537 c¢. — ISBN 978-5-406-
14053-6. — URL.: https://book.ru/book/955995 (nara obpamienus: 31.01.2026). —
TeKCT: 2JIEKTPOHHBIN.

6. Mycradun, A. I'., buonorus. J{Jis BEITYCKHUKOB IIKOJI U MOCTYIAIOIIUX B
BY3bl.: yueOHoe mocobue / A. I'. Mycradun,; nox pen. B. H. Apwiruna. —

Mocksa: KnoPyc, 2026. — 584 c¢. — ISBN 978-5-406-16029-9. — URL:
https://book.ru/book/962033 (mata oOpamenus: 31.01.2026). —  Tekcrt:
DIIEKTPOHHBIM.

JlonoaHNTeAbHbIC HCTOYHUKH:

1. Mycradun, A. I'., buonorus: yueOnuk / A. I'. Mycradun, B. b. 3axapos.
— Mocksa: KuoPyc, 2024. — 423 c. — ISBN 978-5-406-12000-2. — URL:
https://book.ru/book/950239 (mata oOpamenus: 31.01.2026). —  Tekcrt:
3JIEKTPOHHBIMN.

2. buonorus. IIpaktukym: yue6nuk / A. 0. Koznosa, B. b. 3axapos, T. H.
NBuenko [u ap.]; mox pea. A. I'. Mycraduna, A. I'. EpmonaeBa. — Mockaa:

KuoPyc, 2023. — 449 c¢. — ISBN 978-5-406-11669-2. — URL.:
https://book.ru/book/949508 (mara oOpamenus: 31.01.2026). —  Tekcrt:
DJIEKTPOHHBIMN.

3. Tpomkora, M. 0., Dxomnorus + ellpunoxkenne: yueonuk / M. HO.
TpomkoBa. — MockBa: KunoPyc, 2025. — 277 ¢. — ISBN 978-5-406-14315-5. —
URL: https://book.ru/book/957033 (mara o6pamenus: 31.01.2026). — Texkcr:

DIEKTPOHHBIN.
4. Marapm, C. C. buonorusi: HHTEHCHUBHBIA KypC IOATOTOBKU K
tectupoBanuto u sk3ameny / C. C. Marmpimn. — Munck: TerpaCucremc,

Terpanur, 2013. — 272 ¢. — ISBN 978-985-7067-25-1. — TeKcT: 31eKTpOHHBIN
/" ludpoBoit ob6pazoBarenvHbiii pecypc IPR  SMART: [caiit] — URL:


https://www.iprbookshop.ru/141122.html
https://doi.org/10.23682/141122
https://www.iprbookshop.ru/146619.html
https://book.ru/book/961848
https://book.ru/book/955995
https://book.ru/book/962033
https://book.ru/book/950239
https://book.ru/book/949508

https://www.iprbookshop.ru/28054.html (mara oOparmieHus:
PexuMm nocrymna: st aBTOpU3Up. MOJIb30BATENECH

5. buonorus. Y.III. buonorus ¢ ocHoBamu sKkonoruu: yaeoHoe mocodue / P.
K. CabanoBa, A. 0. Ilapuros, I'. X. Kupxunos, 2. 3. Upyrosa. — Hanpuuk:
Kabapauno-bankapckuii rocynapcTBeHHblli yHUBepcuTeT UM. X.M. bepOekona,
2024. — 66 c. — Tekct: anexTpoHHsblil // IludpoBoit oOpazoBaTenbHBIN pecypc
IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/146620.html (mara
obpamenus: 31.01.2026). — Pexum noctyna: AJisi aBTOPU3UP. MOJIH30BATEIICH

6. OOmast Ouosioruss U MUKpoOuosorus: ydeOHoe mocobue / A. IO.
[Ipocekos, JI. C. ConnaroBa, 1. C. PazymuukoBa, O. B. KoznoBa. — 3-e uzn. —
Cankr-IlerepOypr: IIpocnekt Hayku, 2020. — 319 ¢. — ISBN 978-5-903090-71-
6. — Texcr: anexrponnbiii // [{ludpooit o6pazoBarenbubiii pecypc IPR SMART:
[caiiT]. — URL: https://www.iprbookshop.ru/35796.html (mara oOparmenus:
31.01.2026). — Pexum poctyna: st aBTOPU3UP. TOJIb30BaTEICH

7. Konecaukos, C. U., Dxonorus: yueonuk / C. U. KonecankoB. — Mocksa:

31.01.2026). —

KuoPyc, 2024. — 277 c¢. — |ISBN 978-5-406-12174-0. — URL:
https://book.ru/book/955742 (mata oOpamenus: 31.01.2026). —  Tekcrt:
AIIEKTPOHHBIN.

8. KonecnuxoB, C. M., O6mas Ouonorus: yuebHoe mocodbue / C. N.
KonecuukoB. — MockBa: KunoPyc, 2026. — 287 ¢. — ISBN 978-5-406-15075-7.
— URL.: https://book.ru/book/960316 (mata obOparenus: 31.01.2026). — Tekcr:
DJIEKTPOHHBIMN.

9. MamonTos, C. I'., O6mas 6uonorus: yueouuk / C. I'. MamonTtos, B. b.
3axapoB. — MockBa: KnoPyc, 2025. — 323 c. — ISBN 978-5-406-14516-6. —
URL: https://book.ru/book/957430 (mata o6pamenus: 31.01.2026). — TekcrT:

DIIEKTPOHHBIM.
10. Beaenue B O6uonoruto: yueOHukK st cryaeHToB / H. JI. Annpeesa, .
FO. AsuzoBa, H. B. KapramoBa [u ap.]. — Cankr-IlerepOypr: N3narenscTBO

PITIYV um. A. U. I'epuena, 2022. — 628 c¢c. — ISBN 978-5-8064-3118-0. —
Texct: snextponnsnii // Ludposoit obOpazoBatenvubiii pecypc IPR SMART:
[caiiT]. — URL: https://www.iprbookshop.ru/131691.html (mara oOparienus:
31.01.2026). — Pesxxum gocTyna: sl aBTOPU3UP. MOJIb30BATEIICH

HNHuTepHeT - pecypcehl:

Ne HasBanue Onucanue 3JJeKTPOHHOTO Hcnoab3yemblii 11 padoThl
3J1eKTPOHHOI0 pecypca ajpec
pecypca
1 | DyexTpoHHO- DnekTpoHHas OUOIHOTEKa https://www.iprbookshop.ru/
OubmmoTeyHast y4eOHOI JTUTEepaTyphl,
cuctema «IPR IIPEIOCTABIIAIONIAs JOCTYM K
SMART» yueOHUKaM, TOCcOOUsIM,
MOHOTpapHsIM, HAYYHBIM
)KypHaJlaM U IpyroMy
AJIEKTPOHHOMY KOHTEHTY
2 | DIEKTpOHHO- DNeKTPOHHO-OMOIMOTeYHAS https://book.ru/



https://www.iprbookshop.ru/28054.html
https://www.iprbookshop.ru/146620.html
https://www.iprbookshop.ru/35796.html
https://book.ru/book/955742
https://book.ru/book/960316
https://book.ru/book/957430
https://www.iprbookshop.ru/131691.html
https://www.iprbookshop.ru/
https://book.ru/

oubIHroTeyHas
cuctema «BOOK.ru»

cuctema a1 BY30B, CCY3oB,
oOecrieunBaromias J0CTym K

W3narenbcTBO ydeOHHUKaM, yueOHOW U
"Kuopyc" METOJIMYECKOH JTUTEpPATypE MO
Pa3IUYHBIM TUCHUILTHHAM
Hayunas OTO0 Hay4Has JIEKTPOHHAs https://cyberleninka.ru/
ANIEKTPOHHAS OuOIMOTEKA, MOCTPOCHHAS Ha
onbmmoTeka napajgiurMe OTKpBITOH HAyKH
«KubepJleannka (Open Science), ocHOBHBIMH

3a7a4aMy KOTOPOH SIBJISIETCSA
MONyJIApU3aLUs HAYKU U
HAay4YHOM JEATEIbHOCTH,
0O0I1IeCTBEHHBII KOHTPOJIb
KadecTBa HAYYHBIX ITyOJUKaIUi,
Pa3BUTHE MEXKAUCITUTUTMHAPHBIX
HCCIIEIOBAaHUM, COBPEMEHHOTO
WHCTUTYTa HAyYHOU PELCH3UH,
MOBBILICHHUE [TATUPYEMOCTH
POCCUICKON HAyKU U
MOCTpOEHNE HH(PPACTPYKTYPhI
3HAHUH.



https://cyberleninka.ru/

4. KOHTPO.JIb Y OIIEHKA PE3YJbTATOB OCBOEHHS OBIIIEOBPA3OBATEJbHOM JUCITUTLIVHBI
KoHTpounb 1 o1ieHKa pe3ynbTaToB OCBOEHUS 00111€00pa30BaTeIbHON JUCIUILIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIIIMHAPHBIE
pe3yibTaThl, HalpaBJIeHHbIE HA (DOPMUPOBAHKME OOIIMX U TPO(PECCHOHATBHBIX KOMIIETEHIIMH 110 pa3fesiaM U TEMaM COAEepKaHUs

y4eOHOro MaTepuaa.

Kox u HaumeHoBanue gopMupyeMbIxX
KOMIIeTEeHI M

Pazgen/Tema

Tun oueHOYHbIX MEPONPUATHIA

OK 01. Beibupats criocoObl pemeHus 3a1aq Temsr 1.3.- 1.6;
npoeccuoHABHON IeATeThHOCTH Tems1 2.7 - 2.12;
MPUMEHUTEIBHOK Pa3JIMYHBIM KOHTEKCTaM Temsbr 4.1 -4.4.;
Temsr 5.1-5.2;
Tewmsr1 6.1- 6.3
OK 02. Ucnonb3oBats coBpeMeHHbIe cpeacTtBa | Temsr 1.1-1.9.;
MOMCKA, aHaJIN3a U UHTEPIPETAII Temsr 2.1-2.12;
uHpopmanuu 1 nHpopMalMoHHbIe TexHooruu | Temsr 3.1-3.5.;
JUTSL BBITIOJTHEHUS 3a/1a4 TPo(ecCHOHATbHON Temebr 4.2- 4.5, DK3aMeH,
NEeITeIbHOCTHU Temsr 5.1-5.2; TECTUPOBAHUE,
Tems1 6.1-6.3 MpaKTUieckas padora,

OK 04. 3ddexTrBHO B3aMMOICHCTBOBATH U
paboTaTh B KOJUIEKTUBE M KOMaH]Ie

Temsr 1.3.-1.7.; 1.9;
Temsr 2.1.- 2.4.; 2.6;
Temsr 3.1,3.4.,3.5;

nabopaTtopHas pabora,
YCTHBIN OIPOC,
MOJTOTOBKA COOOIICHUH C

Temb1 4.4.,4.5., Mpe3eHTalneH,

Temnr 5.1.,5.2., penieHui Kerc-3a1anuii,

Tewmsr1 6.1.-6.3 MOJrOTOBKA M 3aIlIATA
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tewmbr 4.1.-4.5; WHJVBUlyaJIbHOT'O IPOEKTA
OKPY’KaIOIIEH CPeIbl, PECYypCOCOEpeKEHHIO, Temsr 6.1. — 6.3.

MPUMEHSITh 3HAHHUS 00 U3MEHEHHUH KITUMAaTa,
MIPUHIIMITBI OEPEXKITUBOTO MPOU3BOJICTBA,

3¢ (HEeKTHBHO ACHCTBOBATH B UPE3BBIYANHBIX
CUTYyaIUsAX




JUCT PETUCTPAIIMA U3SMEHEHUI

Ne Conep:xxaHue u3MeHeHHUs PexkBU3UTHI JOKYMEHTA JlaTa BBegeHuUs
n/n M3MEHEeHHA
1 Pabouas nmporpamma ITpotokon 3acenanus ITHK
JUCUUIUTAHBI aKTyalTu3UpPOBaHa Ne CTH IIIIK 006/26 27.05.2026
or «27» 05 2026 roma
2 [Ipotokon 3acenanus 1K
No 0T « » e
20 roga
3 IIporokon 3acenanus [TLIK
Ne OT « » .
20 roga
4 ITporokon 3acenanus [TLIK
No OT « » e
20 rojaa




