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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
53.00.00 Mys3bikasibHOE IIPOU3BOJICTBO: 53.02.08 My3bikanbHOE
3BYKOONIEPATOPCKOE MAaCTEPCTBO, YTBEPKIACHHBIM MpUKa3zoM MHUHHUCTEPCTBA
obpazoBanusi u Hayku Poccuiickoit @enepauun ot 13.08.2014 Ne 997 (pen. ot
03.07.2024).

1.2. lleqb U NJIAHUPYeEMBbI€E Pe3YJIbTATHI OCBOCHUS TUCIUNJINHBI:

Conepxkanue mnporpaMmbl  0011e00pa30BaTeJbHOH  JUCHUILIUHBI
BuoJsiornsi HanpaBJIeHO HA TOCTUKEHHE CJIeYIOIINX 1eJIe:

dbopmupoBaHre y 00yYarONIUXCsl CUCTEMBI 3HAHUN O Pa3IMYHBIX YPOBHSIX
YKU3HU CO 3HAHMEM COBPEMEHHBIX MPEACTaBICHUN O KUBOW MPUPOJIE, HABBIKOB MO
MPOBEJCHUIO OUOJOTUUECKUX MCCIICIOBAHUN C COOIIOJICHUEM JTHUUYECKUX HOPM,
apryMEHTHUPOBAHHON JIMYHOCTHOM TO3UIIMU MO OEpekHOMY OTHOUIEHUIO K
OKpY KalolleH cpee.

dopMupoBaHUE Yy OOYYaIOIIMXCS CUCTEMHBIX MPEACTABICHUM U OIbITA
NPUMEHEHUSI METOJIOB, TEXHOJOTUIA U (POpM OpraHu3alu MpPOeKTHON U y4yeOHO-
UCCIIE0BATEIbCKON NEATEIbHOCTH AJIsl JOCTUKEHUS TPAKTUKO-OPUEHTUPOBAHHBIX
pe3yJIbTaTOB 00pa30BaHUS;

¢bopMHUpOBaHHWE HABBIKOB pa3pabOTKH, pealu3alui U OOIIEeCTBEHHOU
MpPEe3eHTAlMA O0YYaAIOMUMHUCS PE3yJbTaTOB HWCCIACAOBAHMS, WHANBUIYAIHEHOTO
MPOEKTAa, HAMPABICHHOTO Ha PEIICHHE HAYYHOM, JIMYHOCTHO U (WJIM) COLUAIBHO
3HAYUMOU POOIEMBI
3agaum:

noiaydyeHne (QyHIAMEHTAIbHBIX 3HAHUW O OHOJOTUYECKUX CHCTeMax
(Knerka, OpranuszMm, Ilomymsius, Bua, Oxocucrema), HUCTOPUU pPa3BUTHUS
COBPEMEHHBIX MPEJCTABICHUN O KUBOW MPHUPOJIC, BBIIAIOIIUXCS OTKPBITUSIX B
OMOJIOTUYECKON HayKe, pOJu OUOJIOTMYEeCKO Haykd B  (QOpMUpPOBaAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa; MeEToAaX HayyHOTO
MO3HAHUS;

OBJIAJICHUE YMEHUSMH JIOTMYECKH MBICIUTH, OOOCHOBBIBATH MECTO W POJIb
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCATENBHOCTU JIOJCH, pa3BUTHU
COBPEMEHHBIX TEXHOJIOTUH; OPEEISITh )KUBbIE O0OBEKTHI B IPUPO/IC;

MPOBOJIUTh HAOIIOJEHUS 3a JKOCHUCTEMaMH C IENbI0 WX OIUCAHUA W
BBISIBJICHUSI €CTECTBEHHBIX U aHTPOIOTE€HHbBIX U3MEHEHU;

HaXOJIUTh U aHATU3UPOBATh MHPOPMAIIHIO O KUBBIX O0BHEKTAX;

pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIJIEKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00yYaromuxcsi B MPOIIECCE M3YUYCHHS OMOJOTMYECKUX SIBJIICHUI;



BBIIAIOIIUXCSI  JOCTWXKEHUM OMOJIOTMH, BOUIEAIIMX B  OOIIEUEIOBEYECKYIO
KYJbTYpPY; CIOKHBIX U IPOTUBOPEUMBBIX MYTEH PAa3BUTHS COBPEMEHHBIX HAYUYHBIX
B3IJISII0B, MJAEH, TEOPHUIl, KOHIENIUH, TUIOTe3 (O CYIIHOCTH M IPOUCXOKIECHUU
KHU3HU, YEJIOBEKA) B X0JI¢ pabOThI C pa3IMYHbIMU UCTOYHUKAMH UH()OPMALINY;

BOCIIUTaHUE YOEXJIEHHOCTH B HEOOXOJIMMOCTH MO3HAHUS >KMBOU MPUPOJIBI,
HEO0OXOAMMOCTH PALIMOHAJIBHOTO MPUPOIONOIb30BaHUs, OEPEKHOIO0 OTHOLIEHUS K
OPUPOAHBIM pecypcaM U OKpyXKarolleld cpeae, COOCTBEHHOMY 3[0POBbIO;
YBaXEHUSI K MHEHHIO ONMIMOHEHTAa MPU 00CYKJIEHUH OMOJIOTMUECKHUX MPOOJIeM;

WCIIOJIb30BAHUE MPUOOPETEHHBIX OMOJOTMYECKUX 3HAHUM W yMEHUU B
MOBCEIHEBHON >KM3HM [JI1 OLEHKU TIOCJIEICTBUM CBOEWU [JEATEIbHOCTH (U
NEeSATENBHOCTH IPYTUX JIOJIE) MO OTHOIICHUIO K OKpYXKarouleh cpene, 310POBBIO
JIPYTuX JoJled U COOCTBEHHOMY 3/I0POBBIO; OOOCHOBAHHME U COOJIIOJICHHE MeEp
npoduiakTUKkd  3a00JIeBaHUM, OKa3aHWE TIEPBOM TMMOMOINM TPH TpPaBMaXx,
cO0JII0/IEHNE TIPAaBUJI TIOBEJICHUS B TIPUPO/IE.

(dopmupoBanue YMEHHU CaMOCTOSATEIBHOTO IUTAHUPOBAHHUS U
OCYILECTBJICHUS NIPOEKTHOM M MCCIIENOBATENBCKON NESITENBHOCTH U OpraHU3aluu
y4eOHOI'0 COTPYAHUYECTBA C [1€JaroraMu U CBEPCTHUKAMH;

noBbIIeHHE 3PPEKTUBHOCTH YCBOCHUS 00YUAIOMIMMHCS 3HAHUN U y4eOHBIX
JnercTBUl, (OpMHUpOBaHWE HAYYHOTO THIMA MBIINLJICHUS, KOMIETEHTHOCTEH B
y4eOHO-UCCIIeI0BATEIILCKON, TPOCKTHOM;

CO3JIJaHU€ YCIOBUM IS  Y4yeOHO-UCCIEAOBATEILCKOM UM  MPOEKTHOMU
NESATENBbHOCTH OO0Yy4YaloIUXCs, a TakKe HX CaMOCTOSITeNIbHOW paboThl 10
MOATOTOBKE U 3aIUTE UHANBUIYaAIbHBIX IPOEKTOB;

(dopMHUpOBaHHE HABBIKOB Yy4YacTHUi B pPa3IUYHbIX (POopMax OpraHu3aluu
y4eOHO-HUCCIIeIOBATENBCKON U TIPOESKTHON ESITEIbHOCTH (TBOPUYECKUX KOHKYpCax,
Hay4yHBIX OOLIeCTBaX, HAYYHO-NIPAKTUYECKUX KOH(DEpeHIHsIX, OJIMMIIUaIaXx,
HaI[MOHAJIBHBIX 00pa30BaTEIbHBIX IPOrpaMMax M JIp.)

Iliianupyembie  pe3yJbTaThl OCBOCHUSA 001eo0pa3oBaTe/IbHOM
aucHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC COO
Oco0oe 3HaueHue AMCHUIUIMHA UMeeT rpu popmupoBanuu U pazsutun OK u T1K.

O0mme KoMneTeHIIUU IliianupyemMblie pe3yabTaTbl 00y4eHUs

O0mme JAucnuninnapHsble

OK 01. Beibupats
CHIOCOOBI peleHus 3a/1a4
npo¢eCcCHOHATBHON
ACATCIIbHOCTHU
MPUMCEHUTCIIBHO K
Pa3IMYHBIM KOHTEKCTaM

B wactu TpyI0BOTO BOCIIUTAHUS:
- TOTOBHOCTH K TPY/LY,
OCO3HAHHE IICHHOCTH
MacTepCTBa, TPYA0II00UE;

- TOTOBHOCTh K aKTUBHOM
JEeSITETLHOCTH TEXHOJIOTHYECKOM
¥ COIMATbHON HAPaBICHHOCTH,
CHOCOOHOCTh HHUITUHPOBATH,
TUTAHUPOBATh U CAMOCTOSITEIIEHO
BBITIOJTHATH TAKYIO
JeSITCIIbHOCTB;

- HHTEpEC K pa3inyHbIM chepam
pohecCHOHATLHOM
JICSITETIbHOCTH, OBJIQJICHUEC

- copMHPOBATH 3HAHUS O MECTE U
poH OMOJIOTHUU B CUCTEME
€CTECTBEHHBIX HayK, B
(hopMUpOBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTHUHBI
MHpa, B TO3HAHUU 3aKOHOB
MIPUPOJIBI M PEILICHUH KU3HEHHO
BaXXHBIX COIUATBHO-ITUYECKUX,
HKOHOMHYECKUX, IKOJIOTHUECKUX
Mpo0JIeM YelloBeYeCTBa, a TAKXKE B
peIIeHIH BOIIPOCOB
paIoHaIbLHOTO
MPUPOJIOTIONB30BAHHUS; B
(hopMUpOBaHHUH [IEHHOCTHOTO




YHHUBEPCATbHBIMU yUSOHBIMU
MO03HABATEJIbHBIMU JIEHCTBUSMU:
a) 0a30BbIC TOTUYECKUE
NICUCTBUS:

- CaMOCTOSITEIHHO
dbopmynupoBaTh U
aKTyaJH3UpOBaTh IpodIemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBAThH CYNIECTBEHHBIN
MpU3HAK WIK OCHOBAHUS IS
CpaBHEHUsI, KJIacCU(pUKALMU U
00001eHMS;

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

- BBISIBIISITH 3aKOHOMEPHOCTH U
IPOTUBOPEYHS B
paccMaTpUBaeMbIX SIBIICHUSX;

- BHOCUTh KOPPEKTHUBHI B
NeSITEIbHOCTbD, OIICHUBATH
COOTBETCTBUE PE3YIbTATOB
[EJISIM, OIICHUBATh PUCKU
MOCIEACTBUM NeATEIbHOCTH;

- pa3BHUBATh KPEaTUBHOE
MBILUIEHUE TTPU PEIICHUN
KU3HEHHBIX MPoOIIeM

0) 60a30BBIC UCCIIEAOBATEIIBCKUE
JEUCTBUSA:

- BJIaZIeTh HaBbIKaMU yueOHO-
HCCIIEI0BATEIBCKOU U
MPOEKTHOM €SI TETLHOCTH,
HABBIKAMU pa3peIICHUS
npo0Jem;

- BBISIBISITH IPUYHHHO-
CJIEJICTBEHHBIE CBSI3U U
aKTyaJIM3UPOBaTh 33134y,
BBIJIBUTaTh TUIIOTE3Y €€
peIIeHUs, HAXOAUTh apTyMEHTBI
JUTSL TOKA3aTeNbCTBA CBOMX
YTBEPKICHUH, 3a/1aBaTh
napaMmeTpsl U KpUTEPUHU
peleHus;

- aHAJIM3UPOBATH TIOJYyYCHHBIC B
XO/JIe pelIeHHs 3a1a4u
pe3yNBTATHI, KPUTHICCKU
OILICHUBATbH UX JIOCTOBEPHOCTH,
MIPOTHO3HPOBATHh H3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh MIEPEHOCUTH 3HAHUS B
MO3HABATENbHYIO U
PaKTUYECKYIO 00JIaCTH

OTHOLIEHUS K MPUPOJIE,
oOLIEeCTBY, YETIOBEKY; O BKJIAJIe
poccuiickux 1 3apyOeKHbIX
YUEHBIX - OMOJIOTOB B pa3BUTHE
6uosioruu; PyHKIMOHAIBHOM
rPAMOTHOCTH 4YeJIOBEKa JIIs
pEIICHUS KU3HEHHBIX TPOOIIEM,
-yMETh BIIAJIETh CUCTEMOU
OMOJIOTMYECKUX 3HAHUHN, KOTOpast
BKJIKOYAET:

OCHOBOIIOJIAratonIne
OHMOJI0TrMYECKHe TEPMUHBI U
MOHATUSA (KU3Hb, KIIETKA, TKAHb,
OpraH, OpraHu3M, BH/I,
MOMYJIALMS, SKOCUCTEMA,
ouorieHos, ouocdepa;
MeTabO0JIN3M, TOMEOCTA3,
KJIETOYHBIA UIMMYHHUTET,
OnocuHTe3 Oenka, OMOMOIUMEPHI,
JUCKPETHOCTh, CAMOPETYJISLINS,
CaMOBOCIIPOU3BE/ICHUE,
HAaCJIECTBEHHOCT,
U3MEHYUBOCTb,
SHEPro3aBUCUMOCTD, POCT U
pa3BUTHE);

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

Teopus buoreorieHo3a B.H.
Cykauéna; yuenust H.. BaBuioa
- 0 LlenTpax MHOr000Opa3us u
MIPOUCXOXKACHUS KyJIbTYPHBIX
pactenuii, A.H. CeBeprioBa

- O IIyTSIX U HaNpaBJIECHUAX
sposironuu, B.M. BepHanackoro - o
ouocdepe;

3aKOHBI (€AUHO00pa3Hs MOTOMKOB
MEPBOTO MOKOJICHHUS,
pacuienieHus: IPU3HAKOB,
HE3aBHUCHUMOTI'0 HACTIEOBaHUS
npusHakoB I'. Mennens,
CLICTJIEHHOT'O HACJEe10BaHus




KUBHCACATCIIbHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS
n3 paSHLIX HpeHMeTHLIX
obnacreii;

- BBIIBUI'aThb HOBBIC U/ICHU,
npeyiaraTh OpUruHHaIbHBIC
MMOAXOAbI Y pELICHUS;

- CITOCOOHOCTB UX
HUCIIOJIB30BAHUS B
IIO3HABAaTEILHON U COLIMAIbHOMN
MPAKTHKE

MIPU3HAKOB U HAPYIIICHUS
cuerieHust reHoB T. Moprana;
TOMOJIOTHYECKUX PSIOB B
HAaCJIeICTBEHHOW N3MECHUHBOCTH
H.N. BaBuioBa, TeHETUYECKOI 0
paBHoBecus Jx. Xapau u B.
Baiin6epra;

3apobieBoro cxojactsa K. bapa,
OMOreHeTHYECKOI0 3aK0Ha 1.
I'exkenst, @. Mromepa);
MIPUHIIMITBI (YUCTOTHI TAMET,
KOMIUIEMEHTApHOCTH);

npasuia (Muaumyma FO. JIubuxa,
9KOJIOTUYECKON MTUPaMUJIbI YUCET,
O6uomacchl ¥ YHEPTUN);

runote3sl (koamepBatHon A.U.
OnapuHa,

nepBuYHOTO OyIH0HA JK.
Xonaeiina, mukpocgep C. Dokca,
pubo3uma T. Uek);
-cpopMupOBaTH YMEHHS
pPacKpbIBaTh COACPIKaHNE
OCHOBOIIOJIATrafoINX
OMOJIOTHYECKUX TEOPHH U
THUTIOTE3:

KJIETOYHOU, XPOMOCOMHOM,
MYTaLMOHHOM, 3BOJIFOLIMOHHOM,
MIPOUCXOXKIACHUS )KU3HU U
YEJIOBEKa;

BJIaJI€HUE CUCTEMOM 3HAaHUIl 00
OCHOBHBIX METOJIaX HAYIHOTO
TTO3HAHMSI, UCTIOJB3YEMBIX B
OMOJIOTHYECKUX UCCISIOBAHUIX
JKHUBBIX 00OBEKTOB M DKOCHCTEM
(omucanue, U3MEpEHUE,
MpOBeACHUE HAOIIOICHH );
Croco0aMH BBISIBIICHHS M OIICHKH
AQHTPOIIOTCHHBIX U3MECHEHHI B
MIPUPO/IE;

-chOopMHPOBATH YMEHUS
pacKpbIBaTh OCHOBOIIOJIATAOIIINE
OMOJIOTHYeCKue 3aKOHBI U
3akonomepHocTH (I'. Mengens, T.
Moprana, H.1. Basunosa, 3.
I'exkens, @. Mromnepa, K. bapa),
TPaHUIBI UX TIPUMEHUMOCTH K
JKUBBIM CUCTEMaM;

-YMETb BBIJICIATH CYIIECTBCHHBIC
MIPU3HAKU:

CTPOCHHUSI BUPYCOB, KIJIETOK
MIPOKAPUOT U DYKApPHUOT;
OJTHOKJICTOYHBIX U




MHOTOKJICTOYHBIX OPTaHU3MOB,
BHUJI0B, OMOT€OIICHO30B,
9KOCHUCTEM U OuoCchepsl;
CTPOCHUS OPTAHOB U CHCTEM
OpPraHOB PACTEHUH, )KUBOTHBIX,
YeNI0BeKa;

MIPOLIECCOB JKU3HEIEATEITHHOCTH,
MPOTEKAIOIINX B OPraHu3Max
paCTEeHMIA, )KUBOTHBIX U YEJIOBEKA;
OMOJIOTUYECKHX MPOIIECCOB:
oOMeHa BeriecTB (MeTaboIu3Mm),
nHpOPMAIIMY ¥ TTPEBPAIICHUS
SHepruu, OpoxKeHus,
aBTOTPO(HOTO U TeTEPOTPOPHOTO
TUTIOB MUTaHUs, POTOCUHTE3A U
XEMOCHHTE3a, MUTO03a, Mei03a,
raMeToreHesa, SMOpUOTeHesa,
MOCTAMOPHOHAILHOTO PAa3BUTHS,
Pa3MHOXKEHUS, UHAUBHIYAIbHOTO
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3AaUMOJICUCTBHUS
TE€HOB, reTepo3uca; ACHCTBHI
HCKYCCTBEHHOI'O 0TOOpA,
CTaOWIIN3HUPYIOUIETO, ABKYIIETO
Y Pa3phIBAIOIIETO €CTECTBEHHOTO
otbopa;

AJTOTIATPUYECKOTO U
CHUMITaTPUIECKOTO
BHUI000pa30BaHUS; BIUSHUS
JBYDKYIIUX CHIT DBOJIOIMH HA
reHO(OH/] OMYJIALNY;
MIPHUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpeqie oOuTaHusl, Yepe10BaHus
HanpaBJIEHUN SBOJIIOIUY;
KpyrOBOPOTA BEIIECTB M MOTOKA
SHEPIHU B SKOCUCTEMAX;
-IpUOOPECTH OTBIT TPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, UCIIOJIb3yEeMBIX B
OuoJI0THH:

HaOJIIO/ICHUS ¥ OMTMCAHUS JKUBBIX
CHCTEM, MPOLIECCOB U SBJICHUH;
OpTraHu3aIiK U TIPOBEICHHUS
OMOJIOrMYECKOI0 IKCIIEPUMEHTA,
BBIJIBU)KCHUS TUTIOTE3, BBISBIIATH
3aBUCHMOCTH MEXITY
UCCIICyEMbIMHU BEITUUNHAMH,
OOBSICHSITH TIOJTyYCHHBIC
pe3yabTaThl U GOPMYIHUPOBATH
BBIBOJIBI C MCITOJIb30BAHHEM
HAYYHBIX IOHATUN, TEOPUU U
3aKOHOB;




-copMUPOBATH YMEHHUS BBIACISATH
CYIIECTBEHHbBIE IPU3HAKU
BHUPYCOB, KJIETOK ITPOKAPUOT U
9YKapHOT;

OJTHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB,
BHIOB, OMOT€OLIEH030B U
DKOCHUCTEM; OCOOEHHOCTH
MIPOLIECCOB OOMEHA BEIECTB U
MIpEBpaIEHUs SHEPTHH B KIIETKE,
(dhoToCHHTE3a, MIACTHIECKOTO U
SHEPTreTHYECKOr0 OOMEHa,
XEMOCHHTE3a, MUTO3a, Meii03a,
OILJIOZIOTBOPEHHMSI, PA3BUTHUS U
Pa3MHOXKEHUS, UHAUBHIyAIbHOTO
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), OOpPHOBI 32
CYIIECTBOBaHHE, €CTECTBEHHOTO
otbopa, Bu000pa3oBaHus,
MIPHUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpejie OOUTaHusl, BIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM,
AHTPOTIOTEHHBIX H3MEHEHH B
HKOCHCTEMAX CBOEH MECTHOCTH,
KpyTrOBOPOTA BEIIECTB U
MpeBpalleHue SHEPTHH B
ouocdepe;

-chOopMHPOBATH YMEHUS
MPUMEHSITH [TOJIyYCHHBIC 3HAHUS
VI OOBACHEHUS OMOJIOTMYECKUX
MPOLECCOB U SIBJICHUM, 1JIs
MPHUHATHS TPAKTHYECKUX
pELIECHUI B IOBCEAHEBHON KU3HU
C LIEJIBIO0 O0EeCIIeYEeHUS
0€30MaCHOCTH CBOETO 3[J0POBbS U
3710pOBbs OKPY>KAIOIIUX JIOJIEH,
COOITIOJICHHS 3I0pPOBOTO 00pasa
KHU3HH, HOPM IPaMOTHOTO
MOBEJCHUS B OKPYKAIOLLIEH
MPUPOAHOM Cpee;

MOHMMAaHUE HEOOXOTUMOCTH
WCTIOJIb30BaHUS IOCTHIKCHUH
COBPEMEHHOM OMOJIOTUU U
OMOTEXHOJIOTUH JJIs
paIroHaIBLHOTO
MIPUPOJIOTNIONB30BAHUS; YMCHHE
WCIIOJIh30BaTh COOTBETCTBYIOIIHEC
apryMEHTHI, OMOJIOTHYECKYTO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY JIJIS
JI0Ka3aTeIbCTBA POJICTBA
OpPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIT;




B3aMMOCBSI3U OPTaHU3MOB U
cpepl OOMTaHus; €IMHCTBA
YeJI0BEYECKHUX pac;
HEOOXOIUMOCTH 370POBOTO
o0pasa XKHU3HHU, COXpPAaHEHHUS
pa3HooOpa3us BUJIOB U
9KOCUCTEM, KaK YCIOBHS
COCYIIECTBOBAHUSI PUPOJIBI U
YeJI0BEYECTBA,

-chopMupOBaTH YMEHHS peIIaTh
OMOJIOrMYECKHUe 3a1a4H,
COCTABJIATh TEHOTUITHYECKUE
CXEMBI CKPEIIUBaHUS JJI Pa3HBIX
THUIIOB HACIIEIOBaHHS TPU3HAKOB Yy
OpPTaHU3MOB, COCTABIISATH CXEMBI
MepeHoca BEIIECTB U YHEPTUHU B
9KOCUCTEeMaXx (IIeTH MTUTaHWS,
MTUIIEBbIC CETH), BBISBIIATH
MPUYHUHHO-CJICICTBEHHBIC CBSI3U
MEXIy UCCIIEAYEMBIMU
OHOJIOTMYECKUMH 00BEKTaMU,
TpoIecCaMU | SIBJICHUSMU;
JIeNIaTh BBIBOJIBI U TTPOTHO3HI HA
OCHOBAHHH TIOJTYYCHHBIX
pE3yNIbTATOB;

-chOopMHPOBATH YMEHUS
KPUTHUYECKH OIECHUBATH
nH(popMaIno OUOTOTHIECKOTO
COJIeprKaHusl, BKIIOYAIOIIYIO
TICEB/IOHAYYHbIC 3HAHUS W3
Pa3ITUYHBIX UCTOYHUKOB
(cpenctBa MaccoBoi
uHpOpMaInU, HAyYHO-
MOITYJISIPHBIC MaTEPHAIIBI);
MHTEPIPETHPOBATH ITUIECKUE
aCTIEKTHI COBPEMEHHBIX
HCCIIeIOBaHuil B OMOJIOTHH,
MeIHUIHE, OMOTEXHOJIOTHH;
paccMmaTpuBath rio0anbHbIC
9KOJIOTUYECKHE MPOOIeMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110
OTHOIIICHHUIO K HUM COOCTBEHHYIO
MO3UIINIO, YMEHUE OIICHUBATh
ATUYECKHE aCTIEKThI COBPEMCHHBIX
UCCIIeZIOBaHMI B 001aCTH
OMOTEXHOJIOTHH U TCHETUICCKUX
TEXHOJIOTHH (KJIOHUPOBAHHE,
HCKYCCTBEHHOE OIUIO0TBOPEHHE,
HaIpPaBJICHHOE U3MECHEHHE TeHOMA
Y CO3J/IaHHE TPAHCTCHHBIX
OpTraHU3MOB);

-c)OpMUPOBATH YMCHHS




CO3/1aBaTh COOCTBEHHBIE
MIUCbMEHHBIE U YCTHBIE
COOOIIeHNS HA OCHOBE
Oouosornueckoi nHGopManuu u3
HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh
MOHATUIHBIN anmapat OUoIoTHH;
- YMETb BBIJIBUTaTh TUIIOTE3BI,
MIPOBEPATH MX
9KCIEPUMEHTATbHBIMU
cpeacTBaMu, (popMynupys 1eib
UCCIIEZIOBAaHMS], aHAJIU3UPOBATh
MIOJTyYCHHBIE Pe3yJIbTaThl U
JIeN1aTh BBIBOJIBL;

-IIPUHUMATh Y4acTHE B HAyYHO-
HCCIIeI0BATENbCKON paboTe 1o
OMOJIOTUH, SKOJIOTUHN U MEIUIIUHE,
IIPOBOJIMMON Ha 6a3e IIKOJIbHBIX
Hay4HBIX OOIIECTB U IyOIMYHO
IIPECTABIATH [10JTyUYEHHbIE
pe3yabTaThl HA YYCHUYECKUX
KOH(EepEeHIMSIX pa3HOro YPOBHSI;

OK 02. Ucnonws3oBathb
COBpPEMEHHBIC CPEJICTBA
MOWCKA, aHaJIM3a U
WHTEPIpETAINN
uHpOpMaLnH, U
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHHUS 33144
npodeccruoHabHOM
JeSITeTbHOCTH

B o6nactu IeHHOCTH HAYYHOTO
MO3HAHUS:

- chopMHpPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U
0011eCTBEHHOW MTPAKTHUKH,
OCHOBAHHOTO Ha JIMAJIOTe
KYJIBTYP, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MECTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM
Y YATATEJIbCKOU KYJIbTYpPbI KaK
CpEeACTBA B3aUMOJEHCTBUSA
MEX/1y JIFOIbMU U TIO3HAHUS
MUDA;

- OCO3HAHHE [ICHHOCTH HayYHOH
JeATEeTbHOCTH, TOTOBHOCTD
OCYIIECTBIISATH IPOEKTHYIO U
HCCJIEI0BATENbCKYIO0
NEeSTEIbHOCTh UHIUBUIYAIBHO U
B TPYIIIIE;

OBnazneHre yHUBEpPCAIbHBIMU
y4eOHBIMH MTO3HABATEIHHBIMU
NIEUCTBUSIMU:

B) paboTta ¢ napopmaruei:

- BJIaZIETh HaBbIKaMU MOJTy4EHUs
uHpOpPMAIIUK U3 UCTOYHUKOB
Pa3HbIX THIIOB, CAMOCTOSITEIHHO

-cpopmMupoBaTH YMEHHS
KPUTHYECKH OI[CHUBATH
nHpOpMAIIHIO OHOIOTUYECKOTO
COJIepKaHMs, BKIIFOUYAIOMIYIO
TICEBJIOHAYYHbIC 3HAHUS U3
pa3IMYHBIX UCTOYHHKOB
(cpenctBa maccoBoi
nH(popManuu, HAyIHO-
MOMYJISIPHBIE MaTePHAIIBI);
MHTEPIPETHPOBATH AITHYCCKHE
ACTIEKThI COBPEMEHHBIX
HCCIIEAOBAHNI B OMOJIOTHH,
MEIUINHE, OMOTEXHOJIOTUH;
-HHTEPIIPETUPOBATH STHUECKUE
ACTIEKTHI COBPEMEHHBIX
HUCCIJIEAOBAHNI B OMOJIOTHH,
MEIUIHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh rI00aTbHBIE
9KOJIOTUYECKUE TPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110
OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIINIO, YMEHUE OIICHUBATh
ATUYECKHE aCMEKThl COBPEMEHHBIX
HUCCIIEN0OBAaHUN B 001aCTH
OMOTEXHOJIOTHH U TEHETUIECKUX
TEXHOJIOTHH (KJIOHUPOBaHHE,
HCKYCCTBEHHOE OTLIOIOTBOPEHHUE,
HaIpaBJICHHOE U3MEHEHHE TeHOMa
Y CO3/IaHHE TPAHCTCHHBIX
OpraHU3MOB);




OCYILECTBIIATH TIOUCK, aHAJIN3,
CHCTEMaTH3AIHIO U
UHTEPIPETALNI0 HHPOPMALIUU
pa3IMYHBIX BUIOB U GOpPM
NpEeCTaBIICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX
dopmarax ¢ y4eToM Ha3HAUCHUS
nH(pOpMAaIUU U IEIeBOMN
ayJIUTOpUH, BEIOHpast
ONTUMATBHYIO (hOpMY
NPEJICTaBICHUS U BU3YyaJIH3alUH;
- OIICHUBATh IOCTOBEPHOCTD,
JETUTUMHOCTh UH(POPMALIH, e
COOTBETCTBUE MPABOBBIM U
MOpaJIbHO-ITUYECKHUM HOpMaM;

- UCTIOJIB30BATh CPEICTBA
UH(POPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX
TE€XHOJIOTUM B pELICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpTraHU3aIMOHHBIX 3314 C
co0uro/IeHreM TpeOOBaHHIA
SPTrOHOMHKH, TEXHUKH
0e30MMacHOCTH, TUTHCHEI,
pecypcocOepexeHust, TIPaBOBBIX
¥ 3TUYECKHUX HOPM, HOPM
nH()OPMAITMOHHON
0e30IMacHOCTH;

- BJIaJICTh HaBBIKAMH
pacro3HaBaHUs U 3aIUTHI
uHdopmaIumu,
UH(POPMALIMOHHOM
0€30MacHOCTH JUYHOCTH

-cpopMupoBaTH YMEHHS
cO3/1aBaTh COOCTBEHHBIE
MUCHbMEHHBIC U YCTHBIC
COOOILIEHHUS] HA OCHOBE
Ouosiornueckoit uHopMaIu u3
HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO UCTIOJIb30BaTh
MOHSATUHHBIN anmapat OMOJIOTHI

OK 04. 3¢ pexruBHO
B3aUMOJICHCTBOBATL U
paboTaTh B KOJUICKTHBE U
KOMaH1e

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

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

0) coBMeCTHas JCSITCIIBHOCTD:

- IIOHUMAaTh ¥ UCIIOJIH30BaTh
MIPEUMYILECTBA KOMaHIHOM U
WHIUBUTyJTBHOU PaOOTHI;

- PUHUMATD 11€JI1 COBMECTHOM
JEeITEIbHOCTH, OPTaHU30BbIBATh
Y KOOPJIMHUPOBATH ACHCTBUS 110
€€ JOCTMIKCHUIO: COCTABIIATh

-cpopmMupoBaTH YMEHHS
cO3/1aBaTh COOCTBEHHBIE
MUCHbMEHHBIC U YCTHBIC
COOOIIEHHUSI HA OCHOBE
O6uosiornueckoit uHopMaIu u3
HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO UCTIOIb30BaTh
TOHSATUHHBIN anmapat OHOJIOTHH;
- YMETh BBIJIBUTATh TUTIOTE3HI,
MIPOBEPSATH UX
IKCIIEPUMEHTAILHBIMH
cpencTBaMu, GopMyIUpPys LENIb
WCCIIeIOBaHUS, aHATTU3UPOBATh
MOJIy4YE€HHbIE PE3yNbTaThl U
JIeJIaTh BBIBO/IBI,

-IIPUHUMATh Y4acTHE B HAy4HO-
HCCIIeI0BAaTENLCKOM padoTe 1Mo
OHMOJIOTHH, SKOJIOTHH U MEIUIIMHE,




IJIaH JEUCTBUMN, PACIIPEICIIATh
PO C yY€TOM MHEHHI
YYaCTHUKOB 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboTsl;

- KOOPJMHUPOBATH U BBIMIOJIHATH
paboTy B yCIOBUSX pPealbHOTO,
BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO
B3aNMOJICHCTBHS,

- OCYIIECTBIISITh TO3UTUBHOE
CTpaTeruyeckoe MoBe/IeHUE B
Pa3IMYHBIX CUTyaIUsX,
MPOSIBIISITE TBOPUYECTBO U
BOOOpakeHue, ObITH
MHUIMATUBHBIM

OBnajeHne yHUBEpCalIbHbIMU
PeryIsTUBHBIMU ACHCTBUSIMHU:
T') IPUHSITHE ce0s U IPYTHX
JIONEN:

- IPUHUMATh MOTHUBBI U
apryMeHThI IpYTUX JIOAeH mpu
aHaJIM3€e Pe3yIbTaTOB
NeSITENIbHOCTH;

- PU3HaBaTh CBOE MPABO U
MpaBo JPYTux JIOJIEH Ha
OIIMOKH,

- pa3BUBAThH CIIOCOOHOCTH
MOHUMATh MUP C MO3ULUU
JPYroro 4yeyioBeka

MIPOBOJIMMON Ha 6a3e MIKOJIBHBIX
Hay4YHBIX OOIIECTB U MyOJINIHO
MPEICTABIATH MOJTyUYeHHBIE
pe3yIbTaThl HA YYCHUIECKUX
KOH(EepEeHIUAX pa3HOTO YPOBHSA

OK 07. CopnelicTBoBaTh
COXPaHEHUIO
OKpY>KarollIeu Cpenbl,
pecypcocOepekeHHIO,
MPUMEHSTH 3HaHUS 00
M3MEHEHUHU KIIuMaTa,
MIPUHIUITBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (HeKTHBHO AECTBOBATH
B UpE3BbIYaHbBIX
CUTYaIUAX

B o6nactu 3x010rn4ecKoro
BOCTIMTAHUSA:

- chopMHpPOBAHHOCTH
9KOJIOTHYECKOM KYJIbTYpHI,
MMOHUMAHUE BIUSHUS
COLIMAJIbHO- YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE
MIPUPOJTHON U COLIMATBHON
Cpellbl, 0CO3HAaHUE TI00aTHHOTO
XapakTepa 3KOJOTHYECKUX
npobiewm;

- IJJaHUPOBaHUE U
OCYILIECTBIICHHUE JIECTBUI B
OKpY Kalollei cpesie Ha OCHOBE
3HaHUSA LEJIeH YyCTOMYUBOroO
pPa3BUTHA YEJIOBEUYECTBA;
AKTUBHOE HEMPUATUE IEUCTBU,
MPUHOCSIINX BpPeJ OKpYyXKaromiei
cpene;

- YMEHHE NPOTHO3UPOBATh
HeOIaronpusTHbIC
9KOJIOTHYECKHE MTOCIEACTBHSI

-BJIAJIETh CUCTEMON 3HAHUI 00
OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUS, UCTIOJIb3yEMBIX B
OMOJIOTMYECKUX UCCICIOBAHUAX
JKUBBIX 00BEKTOB U AKOCHCTEM
(ommmcanue, U3MEpPEHUE,
MpOBeICHUE HAOTIOACHMIA);
croco0aMH BBISBIICHHS M OLIEHKH
AHTPOTIOTEHHBIX H3MEHEHH B
MIPUPOJIC;

-YMETh BBISIBIISITh OTIMYUTEIILHBIC
MPU3HAKHU KHBBIX CHCTEM, B TOM
qrcie rpudoB, pacTeHUH,
JKUBOTHBIX U YCJIOBEKA;
MPUCTIOCOOJICHHOCTD BUIOB K
cpene oouTaHus, aOMOTUYECKHUX U
OHMOTHYCCKUX KOMIIOHEHTOB
9KOCHUCTEM, B3aNMOCBS3eH
OpPTaHU3MOB B COOOIIECTBAX,
AQHTPOTIOTCHHBIX H3MEHCHHH B
IKOCHUCTEMAaX CBOEM MECTHOCTH;
-YMETb BBIJICJISATH CYIICCTBCHHBIC




MPEAIPUHUMAEMBIX JEHCTBUM,
MpeaoTBpalIaTh UX;

- pacuIupeHue ornbITa
JIeTEILHOCTH DKOJIOTHUSCKOM
HaIPaBJICHHOCTH Ha OCHOBE
3HaHWH MO (pHU3nKe

MIPU3HAKH OMOJIOTUYECKUX
MIPOIIECCOB:

oOMeHa BeriecTB (MeTaboIu3Mm),
WHpOPMAIINY ¥ TTPEBPAIICHUS
SHepruu, OpoxKeHus,
aBTOTPO(HOTO U TeTEPOTPOPHOTO
TUTIOB MUTaHUs, POTOCUHTE3A U
XEMOCHHTE3a, MUTO03a, Mei03a,
ramMeToreHesa, SMOpUOTeHe3a,
MOCTAMOPHOHAILHOTO PAa3BUTHA,
Pa3MHOXCHHUSI, HHIUBUIYaTbHOTO
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3AaUMOICUCTBUS
TCHOB, TETEPO3HCA;

JIEUCTBUI HUCKYCCTBEHHOTO
otOopa, CTAOUITU3UPYIONIETO,
JBUKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOPa;
AJTOTIATPUIECKOTO U
CHUMITATPUIECKOTO
BHUI000pa30BaHUS; BIUSHUS
JBYDKYIIUX CHJT DBOJIIOIMH Ha
reHO(OH/] OMYJIALNY;
MIPHUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpene oOuTaHusl, YepeioBaHus
HanpaBJIECHUN SBOJIIOIUY;
KpyroBOpPOTA BEIIECTB M MOTOKA
SHEPI'HU 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 72

B TOM YHCJIE:

1. 0CHOBHOE cofiepKaHUe | 62

B TOM YHCJIE:

Teopernyeckoe oOydeHHe 6

[IpakTudeckue 3aHATHS 28

CamocrosTtenbHas pabota 28

2. nmpodeccoHATbHOE OPUEHTHPOBAHHOE CO/IEPKAHME 3

(comep:kaHue NPUKIATHOTO MOTYJIs1)

B TOM 4HUCJIIC:

Teopernyeckoe oOydeHHe 2

»

[IpakTrueckue 3aHATHS

IIpomexyTounast arrecrauus (AuddepeHIHPOBAHHBIN 324eT) 2




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

16

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 3aHATHE
CamocrosiTesibHasi paboTa

Pa3noobpasue 6mocucreM. Opranuzaius OHOJIOTHUYSCKUX CUCTEM.
VYpoBHM OpraHu3aIuu OMOCUCTEM: MOJIEKYJISIPHO-TEHETHUECKH,
OPTraHOUIHO-KJIETOYHBIA, OPTaHU3MEHHBIN, MOMYJISLMOHHO-BUI0BOM,
HKOCUCTEMHBIH (OnoreoneHoTHueckuil), bnochepusiii. Hayku,
U3YyYaroniue OMOJIOrM4ecKue 00BEKThl Ha PA3HBIX YPOBHSIX
opranuzanuu xku3Hu. O0mias xapakTepucTHKa KU3HU, CBOMCTBA
)KuBBIX cucteM. [Iporiecchl, MpoUCXoadinue B OMoCUCTEMAX

OK 02

Tema 1.3.
Bbuojgornyecku BaxKHbIe

OcHoOBHOE coaep:KkaHHue

Teopernueckoe o0yuenme

OK 01
OK 02




XUMHUYECCKHE COCAMHCHUA

CamocrosiTesibHast paboTa

XUMHUYECKHM COCTaB KiIeTKU. Heopranmyeckue BeniecTBa KIETKH, UX
ouonoruueckas poib. OpraHnyecKre BelecTBa KIETKH.
buonorunueckue nonumepsl. benku. Ctpykrypa u GyHKIIUU OEIKOBOM
MOJIEKYJIbl. DEPMEHTHI, TPUHIIUIT UX JECUCTBUS. Y TJIIEBOJBI.
buonornueckue GyHKIUU YTIEBOJOB.

Jlunuasl. O61mmii nmnan ctpoenud. ['uapopunbHO-ruapodoOHbIE
cBoiicTBa. Knaccudukanus nunuaos. buonornueckue GpyHkimm
munuaoB. AT®. Crpoenue monekyiasl AT®. buonorudyeckue GyHKIMH
ATOD

IIpakTH4YecKue 3aHATHS:

Posib 6enkoB, yrieBo10B 1 )KUPOB B OpraHU3Me uejoBeKka. Butamunbl
¥ OMOJIOrMYECKU aKTHUBHBIE I00aBKH, UX 3HAYEHUE B KU3HU OpraHu3Ma
yenoBeka. ['umo- u aButaMuHoO3b!1 UX nocuencteus. Ilpeacrasnenne
YCTHBIX COOOIIEHUI C MPe3eHTALMEN, TOATOTOBIEHHBIX IO MEPEUHIO
VMCTOYHUKOB, PEKOMEHJOBAHHBIX IPENOAABATEIEM

OK 04

Tema 1.4. CtpyKkTypHO-
(pyHkuMOHAIbHAA
OpraHu3anus KjieToK

OcHoOBHOE coaep:KkaHHue

Teopernueckoe o0yueHue
CamocrosiTesibHasi paboTa

Knerounas teopus (T. lIBanu, M. llnetinen, P. Bupxo). OcHOBHBIE
ITOJIOKEHUSI COBPEMEHHOU KJIETOYHOM T€OpUHU. THUIIBI KIIETOK:
AYKapHOTHYECKAsl U NMpoKapuoTnueckas. CpaBHUTEIbHAS
XapaKTEPUCTHKA KJIETOK 3YKapHOT (pacTUTEIbHOM, )KUBOTHOM,
rpubHOit). CTpoeHHe MPOKAPUOTHUECKON KIETKH.

OcoGeHHoCTH CTpOCHHS TeTepOTPOGHOM U aBTOTPOPHON
MPOKAPUOTUYECKUX KIIeTOK. CTpoeHHe MiIa3MaTHYeCKoi MeMOpaHBbI.
TpaHcnopT BeliecTB uepes MIa3MaTHYeCcKyt0 MEMOpaHy: TaCCUBHBIN U
AKTUBHBIA. DHJIOUTO3: NUHOLMTO3, ParouuTo3. SK301UTO3.

OK 01
OK 02
OK 04




O0omno04ka win KiieTouHast cteHka. CTpykTypa U QyHKLIHUH KIETOYHOU
CTEHKH pacTeHuM, rpudoB

[uromnasma. [{uro3omns. [utockener. OgHoMeMOpaHHbIE OPTaHOUIbI
KJIeTKU: »dHaomiazmatuyeckas cerb (OIIC), ammapar [onbmxku,
JU30COMBI, TIEPOKCUCOMBI, BaKyOJIM PACTUTEIbHBIX KJIETOK. CTpoeHue
U (QYHKIUM OJHOMEMOpPAHHBIX OPraHOMIOB KJIETKU. KIeTOUHBIN COK.
Typrop.

[lonyaBTOHOMHBIE OpPraHOWABl KJIETKU: MHUTOXOHAPWUH, ILIACTUIBIL:
XJIOPOIUIACTBI, XPOMOILIACTHI, JICHKOIJIACTHI, UX CTPOEHUE U

byHKuMU. SAnepHbIil anmapaT KJIEeTKA, CTPOCHUE U (DYHKITHH.
HememOpaHHbie OpraHoujpl KJIETKH: PHUOOCOMBI, MHUKPOTPYOOUKH,
KJICTOYHBIN LEHTP.

Opra"oubl ABMKEHHS: PECHUYKUA U KTyTUKU. CTpoeHue u QyHKIIUU
HEMEMOPaHHBIX OPTaHOMJIOB KIICTKH

JlabopaTopHoe 3aHsATHE

JlaGoparopnas pabora «CrTpoeHue KIETKH (pacTeHUs, >KUBOTHBIE,
rpuObl) ®  KIETOYHBIC BKJIIOYEHHUs (Kpaxmaia, KapOTHHOUJBI,
XJIOPOTIACTHI, XPOMOILIACTHI )

[TproOpeTeHue onpITa MPUMEHEHUSI TEXHUKH MUKPOCKOITUPOBAHUS MTPH
BBITIOJIHEHUH J1a00OpaTopHBIX padoT. [loaroroBka MuKpompenapaTos,
HAOJIIOICHHE C TIOMOIIIBI0 MUKPOCKOTIA, BBISIBJICHUE PA3IUYUN MEKTY
W3y4aeMbIMH OOBEKTAMH, HHTEpIpETaIis HaOJI0IaeMbIX SIBICHUH,
(dhopMyITMPOBAaHKE BHIBOJIOB

Jlabopatopuas pabora «lIpoHumaemocts MeMOpaHBI (TIJIA3MOJH3,
nernasmonin3)»  IlpuoOpereHne  ombiTa MPUMEHEHUSI  TEXHHUKHU
MUKPOCKOITMPOBAHUSI TMPU  BBIMIOJHEHUW  JTAOOPATOPHBIX  PaboT.
IToaroroska

MUKpOIpenaparoB, HAOJIIOIEHHUE C TOMOIIBIO MUKPOCKOIIA, BBISIBJICHHE




pasIUYMii  MEXAYy ~ HM3yd4aeMbIMH  OOBCKTAaMH, HHTEPIPETAIHS
Ha0JI10/1aeMbIX SIBJICHUH, (DOPMYJIMPOBAHUE BBIBOJOB

Tema 1.5. CTpyKTypHO-
(pyHKIHOHAJIbHBbIE
(pakTopbI
HACJIeACTBEHHOCTH

OcHOBHOE coJiepKaHue

Teopernueckoe o0yueHue
CamocrosiTesibHasi paboTa

Crpoenue XxpoMocoM. XpOMOCOMHBIN HaOOp KIETOK, TOMOJIOTUYHBIE U
HETOMOJIOTUYHBIE XPOMOCOMBI, FAIIOUIHBIA U TUTIIIOUIHBIA HA00D.
Hyxkneunossie kucnorsl. JJHK u PHK.

Crpoenne HykJIenHOBBIX KucioT. Hykneornasl KommemenrapHsie
azotuctele ocHoBaHus. [TpaBuno Yapragda. Crpykrypa JHK -
JBOMHAS crivpaib. MecToHax0XIeHHne U ONOJIOTUYECKUE (PYHKITUH
JHK. THK-3kcneptuza. Buael PHK. ®ynxknnn PHK B kieTke

HpaKanecxoe 3aHATHE

Pemienue 3a1a4 Ha OoMpCacCJICHUC ITOCIACAOBATCIIbHOCTH HYKJICOTUIOB

OK 01, OK 02

Tema 1.6. IIpoueccol
MaTPHUYHOI0 CHHTE3A

OcHOBHOE coJiepKaHue

Teopernueckoe o0yueHue
CamocrosiTeibHasi paboTa

Martpuunsbii cunres3 JJHK — permmmkanys. [Ipunanuns! permmkanum
JAHK. Mexanusm perumkannu JJHK. Penapanus JITHK
(TopemieKaTUBHAs, TOCTPEIJIEKATUBHAS ).

Peakunn matpudHoro cunresa. [IpyHIMIT KOMIUIEMEHTAPHOCTH B
peakuusx matpuuHoro cuaresa. JJHK u rensl. ['eHeTnueckuii Koz, ero
cBorcTBa. Tpanckpunuus — marpuunbiid cuate3 PHK. Tpancasuns u e€
sTamnsl. YcnoBus Ouocunresa 6enka. Ctpoenue T-PHK n koguposanue
aMuHOKHUCIO0T. Posib pubocom B OMocuHTE3€e Oeka

IIpakTH4eckoe 3aHsiTHE

Pemenne 3a1a4 Ha onpeiesieHre TOCIeI0BATSIIBHOCTH AMHHOKHCIIOT B
MOJICKYJIe OenKa.

OK 01, OK 02




Pemrenne 3a1a4 Ha OnpeesIeHUE MOCIEI0BATEIIBHOCTH AMUHOKHCIIOT B
MoOJIeKyJIe OesKa B ciiydae H3MEHEHHS MOCIeI0BaTEIbHOCTH
HykieotunoB JIHK

Tema 1.7. Hexj1eTOUYHDBIE
(popMbI KU3HU

OcHoOBHOE coaep:KaHHue

Teopernueckoe o0yuenue
CamocrosiTesibHasi paboTa

Bupycsl — HekeTouHbIe (POPMBI )KU3HU U OOJTUTATHBIC TTAPA3UTHI.
CtpoeHre MPOCTHIX U CII0KHBIX BUPYCOB, PETPOBUPYCOB,
6axrepuodaros. XKuznennsii ukn JJHK-cogepskanux supycos, PHK-
coJiepKalux BUPYcoB, OakTeprodaros. BUY, rematur gemoBeka.

HpaKTH‘IeCKOC 3aHATHC

BupycHsbie u 6akrepuanbHbie 3a0071€BaHus.

OO0111e NPUHIMUITBI UCTIOJIb30BAHUS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHUS] aHTUOMOTHUKOB.

[IpencraBienne yCTHBIX COOOIIEHUH C Mpe3eHTaIluel,
MOJATOTOBIIEHHBIX 110 IEPEUHIO HICTOYHUKOB, PEKOMEH0BAHHBIX
IIpeno/iaBaresieM

OK 01, OK 02

Tema 1.8. O6Men
BellleCTB U MpeBpallleHue
JHEPIrUM B KJIeTKe

OcHoBHOE coepkaHue

Teoperuueckoe o0yueHnue
CamocrosTesibHas padora

AcCUMMIIALINS U TUCCUMUIISILIUSA — IBE CTOPOHBI MeTaboau3Ma. Turibl
oOMEHa BeIleCTB: aBTOTPOQHBIN U reTepoTPOPHBIA, a3POOHBII U
aHa’pOOHBIN. DHEpreTUYecKoe 00ecreyeHne KIETKU: PEBpalleHHe
AT® B 0oOMeHHBIX Nporieccax. GepMEHTATUBHBIN XapaKTep pEeaKIIuii
KJIETOYHOT'0 MeTadoIM3Ma

IIpakTH4eckoe 3aHsiTHE

IlepBUYHBIN CHHTE3 OPraHUYECKUX BELIECTB B KieTke. [imactnueckuii
oOMeH. PoTocHHTEe3. XeMOCHHTE3. AHAIPOOHBIN YHEPTETUICCKUN

OK 02




oOMeH. AHa’poOHBIe opraHu3Mbl. bpokenue, aBTOTpOHBIHN U
reTepoTpodHBIN THI TUTaHUS. AHA3POOHBIE MUKPOOPTAHU3MBI KaK
O00BEKTH OMOTEXHOJIOTHH. DTarbl YHEPTETUIECKOTO OOMEHA.
['mukonu3. buonornyeckoe OKMCIEHNUE, UM KIETOYHOE JbIXaHHUE.

Tema 1.9. ) KusHeHHBIH
HUKJ KJeTKA. MuTo3.
Meiio3

OcHoOBHOE coaep:KaHHue

Teopernueckoe o0yuenme
CamocTosiTesibHasi paboTa

Teoperndeckyto 4acTh MEPEHECTH B MPOILIBIN OJI0K. KIeTOUHBIN UK,
ero nepuobl u perynauus. [lepuoast uaTepdassl ©X 0COOEHHOCTH.
JuddepeHunanys KIeTKU U apecT KJIETOYHOro HUKIiIa. Jlenenue
KJIETKH —MUTO3. CTauy MUTO3a U IPOUCXOIAIINE TPOLIECCHI.
Kapnokunes u nutoknnes3. buosorndyeckoe 3HaueHne Murosa. Meuos —
penyKUHOHHOE AeneHue kietku. Craaun menosa. Meio3 — 0CHOBa
II0JIOBOI'O pa3MHOKeHUs. [loBenenue XxpoMocoM B MeHO3e.
Kpoccunrosep. buonoruueckuii cMmbicit Melio3a. DPpheKTsl Mero3a.
Meii03 B JKU3BHEHHOM LIMKJIE OPraHU3MOB.

IIpakTHYecKoe 3aHATHE

Pemenue 3a1a4y Ha Temy "JKU3HEHHBIN ITUKI KJIETKU. MUTO3 1 Mei03".

OK 02, OK 04

Pa3znesn 2. CtpoeHne U (PyHKIIMU OPraHU3MA
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Tema 2.1. Ctpoenue
OpraHusma

OcHOBHOE coJepkaHue

Teopernueckoe o0yueHue

IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COACPKAHME

dopMbl pa3MHOKEHHUSI OPraHu3MOB. becronoe u nojoBoe
pa3MHOeHue. Buabl 6ecriosnoro pa3sMHOXKEHUS: IPOCTOE AEIECHUE
HaJBOE, MOYKOBAaHKE, PA3MHOKEHHE CIIOPAaMU, BEr€TaTUBHOE
pa3MHOeHue, pparmeHTanus, kaonupoanue. [lonosoe
pa3MHOKEHUE.

IIpakTH4eckoe 3aHsiTHE

OK 02, OK 04




Teopust KTOHaNBHO-CENEKTUBHOTO MMMyHMTETA 11. Dpnuxa, U.U.
MeunukoBa. Mudexkunonnsie 3a0oneBanus 1 sanuaemMus. Baxuernimme
SNUJIEMHH B UCTOPHUM YEJIOBEUECTBA.

Baknunanus kak npo@uiiakTuka nH()EKIMOHHBIX 3a001€BaHUH.
[IpencraBiieHre YCTHBIX COOOIEHUM C MPE3EHTALUEH,
MTOATOTOBJIEHHBIX IO MEPEYHIO0 UCTOYHUKOB, PEKOMEHIOBAaHHBIX
IIPENO1aBaTEIEM

Tema 2.2. ®opmbl OcHOBHOE coJIepKaHue OK 04
Pa3MHOKEHHUA Teopernueckoe o0yyenune
OPraHu3MoOB IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/IEP/KaHUE
®opmbl pa3MHOXKEHUSI Opranu3MoB. becrosoe u mogoBoe
pa3MHOkeHue. Buapl 6ecronoro pa3sMHOXKEHUS: IPOCTOE ACTICHUE
HaJIBOE, TOYKOBAHUE, Pa3MHOKEHUE CTIOPAMHU, BETE€TaTUBHOE
pa3sMHOXXeHue, hparmeHTanus, kaioHupoanue. [lonosoe
pa3MHOKEHHUE.
Tema 2.3. OnTOreHe3 OcHOBHOE coJiepKaHue OK 02, OK 04

AKHBOTHbBIX M Y€JI0OBCKA

Teopernueckoe o0yuenme
CamocrosiTeibHas paboTa

["amerorenes y »xuBoTHbIX. Cniepmaroreses u ooresnes. Ctpoenue
MOJIOBBIX KJIETOK.

Om1010TBOpEHNE U AMOPUOHATBHOE PA3BUTHE )KUBOTHBIX.
[TapTenorenes. OmOpuorenes (Ha npuMepe Januernuka). Craauu
samOpuorenes3a. Poct u pazputue KuBOTHBIX. [loCTIMOpHOHAIBHBIM
nepuo. IIpsimoe u Henpsimoe pa3Butue. Pa3Butue ¢ meramopdozom y
0€CIO3BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX.

Craguu nocTaMOpHOHAIIBHOTO PA3BUTHS Y dKUBOTHBIX U YEJIOBEKA.
[lepuonbl oHTOreHe3a yenoBeka. buomornueckoe crapeHUe U CMEPTh.
I'epoHTOJIOTHS




Tema 2.4. OnTOrenes
pacTeHHH

OcHOBHOE coJepkaHue

HpaKTH‘IeCKOC 3aHATHC

["amerodut u cnopodut. PasmHOXkeHNE U pa3BUTHE BOIOPOCIIEH.
PasMHOXeHHE U pa3BUTHE CIIOPOBBIX pacTeHUM. PasMHOXeEHNE 1
pa3BUTHE CEMEHHBIX pacTeHui. Poct. [leprnoasl OHTOreHe3a pacTeHHUM

OK 02, OK 04

Tema 2.5. OcHoBHBIC OcHoOBHOE coaep:KaHHue OK 02, OK 04
MOHATHA I'eHeTHKH IIpakTHyeckoe 3ausiTue

CamocrosiTesibHasi paboTa

['eHeTHKa KaKk HayKa O HACJIEACTBEHHOCTH U U3MEHUYHBOCTHU

opranu3MoB. OCHOBHbIE T€HETUUYECKUE MOHSTUS U CUMBOJIBL. [ '€H.

['enotun. ®eHotun. AmnienbHble TeHbl. AIbTEpPHATUBHbBIC IPU3HAKH.

JIOMUHaHTHBIN U pELIECCUBHBIN ITpU3HaKu. ['omo3urora u

rerepo3urora. Yucras nunus. I'ubpuasl. OCHOBHbIE METO/IbI T€HETUKHU:

THOPUI0JIOTHUECKHH, IIUTOJIOTHIECKUE, MOJICKYJISIPHO-TEHETHIECKUE
Tema 2.6. OcHOBHOE coep:KaHNe OK 01, OK 02,
3aKoHOMepHOCTH Teopernueckoe 00y4enue OK 04
HACJIeJ0OBAHUS CamocrosiTeibHasi paboTa

3aKoHOMEpHOCTH 00pa3oBaHus ramet. 3akonsl I'. Menaens:
Monorubpunnoe ckpemmBanue. [IpaBmino qoMmuHIpOBaHUs. 3aKOH
eIMHOO0Opa3us MePBOro NOKOJEHUS. 3aKOH pacIIeIICHUs IPU3HAKOB.
[{uTonoruyeckre OCHOBBI MOHOTMOPUIHOTO CKpeluBanus. [ unoresa
YUCTOTHI raMeT. AHaIU3Upyrouiee cKkpemuBanue. Jurnopuinoe
CKpeIlMBaHue. 3aKOH HE3aBUCUMOI'0 HACJIEAOBAaHUs IPU3HAKOB.
[TonurubGpuiHOE HACIEI0BaHUE U €r0 3aKOHOMEPHOCTH

IIpakTHyeckue 3aHATHS
IIpodeccHoHAIBbHO-OPUEHTHPOBAHHOE COJIePKAHHE

Pemenue 3a71a4 Ha OIIpCACIICHUC BCPOATHOCTH BOSHUKHOBCHUS
HACJICACTBCHHBIX IIPU3HAKOB IIpYU MOHO-, 11-, HOJ'II/IFI/I6pI/II[HOM u




AHAIIN3UPYIOIIEM CKPEIIMBAHNUH, COCTABIICHUE TEHOTUIIMYECKUX CXEM
CKpEIMBAHUS

Tema 2.7.
B3aumopaeiicTBue reHoB

OcHOBHOE coJiepKaHue

Teopernueckoe o0yueHue
CamocrosiTesibHasi paboTa

I'enoTun kak mejocTHas cucteMa. MHOKEeCTBEHHOE JICHCTBHE I'€HOB.
[Inenorponusi. MHOXECTBEHHBIN ayuienn3M. Bzanmoaencreue
ajuienbHbIX TeHOB. KomomuaupoBanue. B3anMoieiicTBre HealuIeIbHbIX
reHoB. KommiementapHocTs. Jnucras. [Tonumepus

IIpakTHYecKHe 3aHATHSA

Pemenue 3aJ1a4 Ha OIIpCACIICHUC BCPOATHOCTH BOSHUKHOBCHUS
HACJICACTBCHHBIX IIPU3HAKOB IIPpU PA3JIMYHBIX THUIIAX BBaHMOHeﬁCTBHH
I'CHOB, COCTABJICHNC I'CHOTHITMICCKUX CXCM CKPCIIMBAHHWA

OK 01, OK 02,
OK 04

Tema 2.8. Cuenjiennoe
HaCJeI0BaAHUE
NMPU3HAKOB

OcHoBHOE coaep:KkaHHue

Teopernueckoe o0yuenue
CamocrosiTesibHasi paboTa

3akonn! T. MopraHa. CHGHHCHHOG HaACJICAOBAHUC I'CHOB, HAPYIICHUC
CLCIIIICHUA. XpOMOCOMHaH TCOPpHUA HACIICACTBCHHOCTH. ['eneTnueckoe
KapTHUPOBAHUC XPOMOCOM. Hcnoab3oBaHue KpPOCCHHI'OBCpaA AJIA
COCTABJICHHUA I'CHCTHYCCKHX KAaPT XPOMOCOM

IpakTnyeckue 3aHATHS
IIpodeccuoHaIBLHO-OPUEHTHPOBAHHOE COACPKAHME

Pemenue 3aJ1a4 Ha OIIpCACIICHUC BCPOATHOCTH BOSHUKHOBCHUS
HACJICACTBCHHBIX IIPU3HAKOB IIPpU CHCIVICHHOM HACJICIOBAHWMH,
COCTAaBJICHNC I'CHOTHITMYCCKHUX CXCM CKPCIIVMBAHMWA

OK 01, OK 02,
OK 04

Tema 2.9. I'eHeTHKa moJia

OcHoOBHOE coaep:KkaHHue

IIpakTH4yeckoe 3aHATHE
CamocrosiTesibHasi paboTa

OK 01, OK 02,
OK 04




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

['eneTnyeckas CTpyKTypa MOJOBBIX XpoMocoMm. HacnenoBanue
IIPU3HAKOB, CHEIUICHHBIX C ITOJIOM

IIpakTH4YecKHne 3aHATHS

Pemenue 3amau Ha OIpCACIICHUC BCPOATHOCTH BOSHUKHOBCHUS
HACJICACTBCHHBIX IIPU3HAKOB, CHCIJICHHLIX C ITIOJIOM, COCTAaBJICHUC
ICHOTHUIIMICCKUX CXEM CKpPCUIMBAHUA

Tema 2.10. 'eHeTuKA
YyeJIOBeKA

OcHoOBHOE coaep:KaHHue

IIpakTHYeckoe 3aHATHE
CamocrosiTesibHasi paboTa

KapuoTun yenoBeka. MeToabl U3y4eHUs] TEHETUKH YeJIOBEKA!
reHeaJ0rnYeCKHi, OJIM3HEIOBBIN, IINTOTCHETUYCCKHM,
OMOXUMHYECKUM, MOMYJIAIIMOHHO-CTaTUCTHUEeCKU. HacencTrBeHHbIe
3a00j1eBaHMs YemoBeKka. [ eHHbIE 1 XpOMOCOMHEBIE OOJIC3HU YEIOBEKA.
boiie3Hn ¢ HacIeACTBEHHOW NPEAPACIION0KEHHOCThIO. 3HAYCHUE
MEJIMIIMHCKOW T€HETUKHU B MPEOTBPALICHUU U JICYEHUU T€HETUUECKUX
3a00JIEBaHMI YeIOBEKa

IlpakTHYecKHe 3aHATHSA

Pemenue 3a1a4 Ha onpenesieHue BEPOSITHOCTH BOSHUKHOBEHUS
HACJICICTBEHHBIX MPU3HAKOB, UCIIOJIb3Yysl METO/Ibl FEHETUKH YEJIOBEKA,
COCTaBJICHME T€HOTUIIMYECKUX CXeM CKpelnBanus. [IpencraBnenue
YCTHBIX COOOIIECHUH ¢ TIpe3eHTaIMel 0 HACIECTBEHHBIX 3a00JI€BaHUSIX
YEJIOBEKA.

OK 01, OK 02,
OK 04

Tema 2.11.
3akoHOMepHOCTH
U3MEHYMBOCTH

OcHOBHOE coJiepKaHue

IIpakTHyeckoe 3ausitue

B3aumopeiicTBue reHOTUIIA U Cpelibl TpU (POPMUPOBAHUH (PEHOTHIIA.
N3meHunBOCTh Npru3HakoB. KauecTBEHHBIE U KOJTUYECTBEHHBIE

OK 01, OK 02,
OK 04




IIpU3HAaKHA. BUpl N3MEHUYNBOCTH: HACIEACTBEHHAS U
HEHACJICICTBEHHAs.

3aKOH rOMOJIOTMYECKUX PSAOB B HacieacTBeHHoW n3menunBoct (H.H.
BasunoB). MoaudukanuonHas, uiv peHoTunudeckass “3MEHYMBOCTb.
Ponb cpenpl B MoaupUKamoOHHONW n3MeHYnBOCTH. Hopma peakiuu
Ipy3HaKa. BapuauvoHHbIN psAI U BapuallMOHHAsl KpUBasi.
XapakTepucTuka MOAU(PUKAITMOHHON H3MEHUNBOCTH
Hacnencrsennas, Uiy reHOTUIINYECKAask U3MEHYUBOCTb.
Kom0OuHaTtnBHas n3MEeHUYMBOCTh. MyTallnOHHAsi U3MEHUYUBOCTh. Bubl
MyTallAW: T€HHBIE, XPOMOCOMHBIE, FT€HOMHBIE. [ [pnunHbI
BO3HUKHOBEHUS MYTallUU

IpakTnyeckue 3aHATHS
CamocrosiTesbHasi padora

Pemenue 3a1a4d Ha onpeiesieHUE TUIIA MyTallUM TIPU MEpPEayde
HACJIEJICTBCHHBIX IPU3HAKOB, COCTABJIICHUE TEHOTUITUYECKUX CXEM
CKpEIIUBAHUS

Tema 2.12. Cesexuus
OpPraHu3MoB

OcHOBHOE coJepkaHue

HpaKTH‘IeCKOC 3aHATHC

Cenekuus kak Hayka. MeTobl celleKIIMOHHOM paboThl. ['eTepo3uc u
ero npuyuHbl. MIckyccTBEHHBINH OTOOP: MACCOBBIN U UHAMBUIYaIbHBIH.
Otanbl KOMOMHAIIMOHHOM cenekiuu. CopT, Mopoaa, ITaMM
AJITOpUTMBI pELICHUE 3a7a4 Ha ONPEACTICHUE BO3MOKHOIO
BO3HUKHOBEHUS HACJIECTBEHHBIX MPU3HAKOB 10 CEJICKIINH,
COCTaBJICHWE T€HOTUIIMYECKUX CXEM CKPEIIMBAHUS

OK 01, OK 02

Paznen 3. Teopus 3BoJIIOIMH
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Tema 3.1. UcTopusn
3BOJIIOIIHOHHOTO YYCHUS.

OcHoBHOE coepkaHue

Teopernueckoe o0yueHue
CamocrosTesibHas padora

OK 02, OK 04




[IepBbIe 3BOMOLMOHHBIE KOHLENIMU. [ pagyanncTudeckas
sBomonronHas konuenuus JK.b. Jlamapka. JIBrkyniue cumsl
sBomonnu. Kpeanmonusm u tpanchopmusm. Cucremaruka K. Jlunnes
u e€ 3HaueHue A popmupoBanus uaeu 3postounu [Ipeanocsuiku
BO3HUKHOBEHUS JJApBUHU3MA. DBOJIIONMS BUJIOB B npupojie. boprOa 3a
cyuectBoBanue. EctecTBeHHbIl 0TOOp. JlMBEpreHuys npu3HakoB U
BU1000pazoBaHue. OCHOBHBIE MOJIOKEHUSI CHHTETUUYECKON TEOPUU
sBosironnu (CTD). Ponb 3BoIIOLIMOHHONM TEeOpUH B (POPMHUPOBAHUU
HAay4YHOM KapTHUHBI MHUpA

Tema 3.2. OcHOBHOE coaepkaHue OK 02
Maxkpo3BoJironus. IIpakTHYecKoe 3aHATHE

MuKpO3BOJIIOIMSA M MAKPO3BOJIIOLMS KAK 3TaIlbl 3BOJIOLIMOHHOTO

npouecca. ['eHeTnyeckue 0CHOBBI IBOMIIOLMH. MyTanuu U KoMOWHAUU

KaK 2JIEMEHTAPHBIN YBOJIOLMOHHBIN MaTepuain. [lomymsanms kak

AJIEeMEHTapHas €IMHULA YBOIOLUH. J[BIoKyIue cuitbl ((pakTopsbl)

HBOJIIOLIAH.

MyTaloHHbIN TpoLecc 1 KOMOMHATUBHASL U3MEHYMBOCTh. MUrpanusi.

W3onsuus nonysisiiuii: reorpaduueckast (MpocTpaHCTBEHHAs),

ounonoruyeckas (penpoyKTUBHAS).

EcrtectBennsbIit 0TOOp — Hanpasstomui ¢pakTop 3BoONNU. boprOa 3a

CYILIECTBOBAHME KaK MEXaHU3M JIEUCTBHSI €CTECTBEHHOTO 0TOOpa B

nonyJsiuuax. Bua u ero kputepuu (MpU3HAKK).

BunooOpa3zoBanue Kak pe3yibTaT MUKPOIBOIIOLUU
Tema 3.3. OcHoBHOE coepkaHue OK 02, OK 04
MaxkposBoJironus IIpakTHYyeckoe 3aHATHE

CamocrosTesibHas padora

MakposBostorusi. @opMbl 1 OCHOBHBIE HAIPABICHUS MAKPOIBOIIOIIUU
(A.H. Cesepiion). [lytu noctukeHusi 6M0JIOTHYECKOT0 Mporpecca:




apomop¢03, uaroananTanus, oomas aerenepanns. MeToapl n3y4eHus
MaKpO3BOJIIOIIMH. 3aKOH 3apoAbleBOro cxojictea (3akoH K. bapa).
buorenernueckuii 3akoH (2. I'ekkens, @. Mromep). O0mue
3aKOHOMEPHOCTH (IIpaBuJjIa) YBOTIOLUU

Tema 3.4.
Bo3HukKHOBeHME U
pa3BHUTHE KU3HU
Ha 3emie

OcHoOBHOE coaep:KaHHue

Teopernueckoe o0yuenme
CamocTosiTesibHasi paboTa

['unoressl ¥ TEOPUN BOZHUKHOBEHUS KU3HU HA 3eMJIE: KPEallMOHU3M,
CaMOIPOU3BOJILHOE (CIIOHTAHHOE) 3apOXKACHUE, CTALIHOHAPHOE
COCTOsIHME, TaHCTIepMus, Onoro33. Hayano opraHu4eckoil 3BOJTIOLMH.
[TosiBiieHME TIEPBBIX KIETOK. DBOJIIOIUS META00IM3MAa. DBOJIOIUS
nepBbIX KIEeToK. [IpokapuoTel u 3ykapuoTsl. [Ipoucxoxnenue
MHOTOKJIETOYHBIX OPTaHU3MOB.

Bo3HUKHOBEHHE OCHOBHBIX LIAPCTB 3YKapUOT. OCHOBHBIE YEPTHI
HBOJIIOIIUYU PACTUTENBLHOTO MUpa. OCHOBHBIE YEPTHI IBOJIIOLINU
YKUBOTHOT'O MHUPA

N

IIpakTHYecKoe 3aHATHE

HpGI[CTaBJ'IeHHe YCTHOTI'O COO6H1€HI/IH H JICHTBI BPCMCHHU I10 OCHOBHBIM
9TallaM BO3ZHUKHOBCHHUA U PA3BUTHUA JKUBOTHOI'O M PACTUTCIIBHOI'O
MHUpPa, IIOATOTOBJICHHBIX II0 IICPCUHIO HCTOYHUKOB, PCKOMCHIOBAHHBIX
npernoaaBaTCiIcM

OK 02, OK 04

Tema 3.5.
IIpoucxoxaenue
YyeoBeKa —
aHTpOIOreHe3

OcHoOBHOE coaepKaHHe

Teopernueckoe o0yueHue
CamocrosiTeibHasi padoTa

AHTpOION0rus — HayKa o yenoBeke. CUCTEeMaTH4YeCKOE MTOJI0KEHHE
yenoBeka. CXOJICTBO YEI0BEKA C ) KMBOTHBIMU. OTINYMS YENOBEKA OT
KUBOTHBIX. [IpAMOX0XKIEHNE U KOMIUJIEKC CBSI3aHHBIX C HUM
IIpU3HAKOB. Pa3BuTHE roJJOBHOrO MO3ra ¥ BTOPOW CUTHAJIbHOU

N

OK 02, OK 04




cuctemMbl. COOTHOIIICHHE OMOJIOTMYECKUX U COIUATBHBIX (DaKTOPOB B
anTpornorenese. OCHOBHBIE CTaJUU aHTPOIIOreHe3a. J[pruonuTeku

— NPEJIKH YEJIOBEKA U YeJIOBEKOOOpa3HbIX 00€3bsH. [IpoToanTpor —
MPEIIIECTBEHHUK YeJIOBEKA. APXaHTPOIl — APEBHEUIITNN YETTOBEK.
[Taneoantpon — apeBHUI yenoBek. HeoanTpon — yenoBek
COBPEMEHHOI0 TUIA. JBOJIOLUSA COBPEMEHHOI'O YEJIOBEKA.
UYenoeueckue packl. OCHOBHbBIE OOJIBIITNE PACHI: €BPOIIEOUTHAS
(eBpasuiickasi), HErpo-aBCTpaNOUIHAs (IKBATOPHAIIbHAS ),
MOHTOJIOU IHAA (a3MaTCKO-aMEepUKAHCKas).

Bpems 1 MmecTO BO3HMKHOBEHHS YEI0BEUECKUX pac. EMMHCTBO
YEJI0BEUECKUX pac

HpaKTH‘IeCKOC 3aHATHC

BpewMms u myTH paccenenus yenoBeka 1o miaasete. [IpucrnocodieHHoCTh
YeJIoBEeKa K Pa3HbIM YCIOBUSM cpefibl. BnusHue reorpaduyeckoi
cpeabl Ha MOp(hOIoTHIO U (PU3UOJIOTHIO YETIOBEKa

3amura JeHT BPEMEHU U MEHTAJIbHBIX KapT B (pOpMaTe yCTHOTO
COOOIIEHMS, TOATOTOBJIEHHBIX MO MEPEYHIO HCTOYHHUKOB,
PEKOMEHJIOBAaHHBIX TPENO1aBATEIIEM

Pasnen 4. DxoJiorus

18

Tema 4.1.
IK0JIOrHYecCKHe
(akTOpHI U cpeabl
JKH3HH

OcHoBHOE coaepkaHue

Teoperuueckoe o0yueHue
CamocrosTesibHas padora

Cpeabl 00MTaHMS OPraHU3MOB: BOJHAS, HA3EMHO-BO3/TyIIIHAS,
MOYBEHHAs!, BHyTpUOpranu3smMeHHas. OU3nuKko- XuMUYECKUe
0CcOO0EHHOCTH cpefl oOuTaHust opraHnu3MoB. [Ipucnocobnaenus
OpPraHMU3MOB K JKM3HHU B pa3HbIX cpefax. [loHsATre 3KOJI0rn4eckoro
dakropa. Knaccudukanus sxonorudeckux paxroposn. [TpaBuio
muaumyma 0. JInbuxa. 3akon TonepantHoctH B. Illendopna

OK 01, OK 07




Tema 4.2. llonyasuus,
co001IecTBA,
IKOCHUCTEMBI

OcHOBHOE coJepkaHue

Teoperuueckoe o0yueHnue
CamocrosiTesibHasi paboTa

DKOJIOTUYEeCKasi XapaKTePUCTUKA BUIA U MOMYJIALUUA. DKOJIOTHYecKas
HULIAa BUAA. DKOJIOTHYECKUE XapAKTEPUCTUKY TIOITYJISLUH.
CoobmiectBa u 3x0ocucTeMbl. broneHos u ero ctpykrypa. CBsi3u MexXIy
opranu3mamu B 6uoneHose. CTpyKTypHbIE KOMIIOHEHThI SKOCUCTEMBI:
IIPOYLIEHTBI, KOHCYMEHTBI, PEAYLIEHTbl. KpyroBopoT BEIECTB U MOTOK
SHEPruM B d3KocucTeme. Tpoduyeckue ypoBHH.

AHTPONIOre€HHBIE SKOCUCTEMBI.

Arposkocucremsl. OTIUYus arpo3KOCUCTEM OT

OunoreoreHo30B. YpOoskocuctembl. OCHOBHBIE

KOMITIOHEHTBI YPOOIKOCUCTEM

HpaKTH‘IeCKOC 3aHATHE

Tpodudeckue nenu u cetn. OCHOBHBIE TIOKA3aTENIN YKOCHCTEMBI.
bruomacca u mpoayKIus. DKOIOTHYECKUE TTUPaMUIBI YHCell, OnoMacChl
u dHepruu. [IpaBuiio mupamMuapl SHEPTHH.

Perenne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHHM 110
MEPEHOCY BEIIECTBA U DPHEPTUHU B IKOCUCTEMAX C COCTABIICHUE
TpOPHUUECKUX MM 1 MUpaMu] OMOMACChl U DHEPTUU

OK 01, OK 02,
OK 07

Tema 4.3. buocgepa -
rjio0ajJnbHas

OcHOBHOE coJepkaHue

HpaKTH‘IeCKOC 3aHATHC

OK 01, OK 02,
OK 07




IKROJOIrN4YeCKrasd CuCTeMa

buocdepa — xxuBast o6oouka 3emin. Pa3Butre npeacraBieHuii o
onochepe B Tpynax B.W. Bepuaackoro. O6mactu 6uocheps u ee
KOMIOHEHTHI. JKuBoe BemiecTBo Onocdepsl 1 ero GyHKIUH.
3aKOHOMEPHOCTH cyllecTBOBaHUs Ouocdepsl. OcodbeHHocTu Guochepnl
Kak T100aabHOM SKOCUCTEMBI. JIMHaMu4Yeckoe paBHOBecHe B Ouocdepe.
KpyroBopoThI BemeCTB 1 OMOTEOXUMHYECKUE ITUKIIBL.

['mo0anpHbBIE IKOJOTHIECKUE MPOOIEMBI COBPEMEHHOCTH

IIpakTH4yeckoe 3aHATHE
CamocrosiTeibHasi paboTa

Pelienrie NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a7a4 Ha
onpeieNIeHUE MIOMIAAU HACAXKICHUM NIl CHUXKEHUS! KOHLICHTPAIIUU
YIJIEKUCIIOTO ra3a B aTMocdepe CBOEro peruoHa MpoKMBaHMsI

Tema 4.4. Bausinue
AHTPONOTeHHBIX
(¢paxkTopoB Ha Ouochepy

OcHOBHOE coJiepKaHue

Teopernueckoe o0yueHue

AHTpOIIOTE€HHBIE BO3/ICUCTBUS Ha Ouochepy.

3arps3HCHUS KaK BHUJ aHTPOIOTEHHOTO BO3JCUCTBUS (Xumuueckoe,
Qusuueckoe, buonocULECKOe, OMX00bl NPOU3BOOCEA U NOMPEOICHUS).
AHTpOTIOTeHHBIC BO3ACHCTBUS HA aTMOChEDY.

IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COACPKAHME
NMPAKTHYECKOI0 3aHATHSHA

BozneiictBuss Ha Tuapocdepy (3acpsazHenus U ux UCMOYHUKU,
ucmowenus 600). BozneiictBus Ha smrochepy (deepadayus nousul,
gozdelicmeue Ha  20pHble  NOpooa, Heopa). AHTPOINOTEHHBIE
BO3JICHCTBUSI Ha OMOTHYECKHE COOOLIECTBa (eca u pacmumenvHvle
co0OWecmaa, HeUgOMHbINL Mup)

HpaKTH‘IeCKOC 3aHATHE

Pemenue mnpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUil 1O
COXpaHEHUIO MPUPOJIHBIX pecypcoB pernoHa PD (1o BeI6OpY)

OK 01, OK 02,
OK 04, OK 07




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

OcHOBHOE coJepkaHue

Teopernueckoe o0yueHnue

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 HpaKTH‘IeCKOC 3aHATHC

KRaXa010 buoTrexHoorus kak HayKa U IIPpOU3BOJACTBO. OcHOBHBIC HalIpaBJICHUA

COBpPEMEHHOM OMOTEeXHOJIOTHU. MeToabl OnoTexHOIOTHH. OOBEKTHI 2
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)
CamocrosiTeqibHas padoTa 28
IIpomexxyTouHasi arrecraumsi: 1udPepeHIIMPOBaHHbBIN 3a4eT 2
Hmozo 3a cemecmp ayoumophulx 3aHaAmuil 44
HTroro: 72




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
I[lu Ap Memmna, 2024. — 449 c. — ISBN 978-5-4497-3210-1. — Tekcr:
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,
Temp1 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




