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1. HACIIHOPT PABOYEM [TIPOT'PAMMBI YYEBHOM JUCHUITIMHBI
OYI1.13 BuoJaorus

1.1. O6a1acTh NPUMEHEHUS] TPOTPAMMBI

PabGouas mporpamma yudeOnoit mucuuruinasl OYIL.13 Buosnorus sBusercs
yacThlo oOOpa3oBaTenbHOM mporpammbl B cooTBeTcTBUM ¢ PI'OC CIIO 1o
crieniaibHOCTH 23.02.04 TexHn4yeckasi IKCIUIyaTAIMs MOAbEMHO-TPAHCIIOPTHBIX,
CTPOUTEJIBbHBIX, JAOPOKHBIX MAIIUH U oOopyaoBanusi (10 OTPACIAsAM) U
MpeaHa3HaYeHa IS W3ydeHHsl OMOJOrMu B TPO(ECCHOHATBHBIX 00pa30BaTEIBHBIX
OpraHu3alysX, peamsymux deaepanbHy0 00pa30BaTeNIbHYIO IPOrPaMMy CPETHETO
obmero oOpa3oBaHHMsi B TMpefeliax OCBOCHUS OCHOBHOM MpOQecCHOHATbHON
oOpazoBarensHOi mporpammbl CITO Ha 6aze OCHOBHOTO 001Iero 0Opa30BaHUS TPHU
MOJITOTOBKE CHEUATINCTOB CPEIHETO 3BEHA.

1.2. MecTO TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH NPOrpaMMbl:

OobmeoOpazoBatenbHas  gucuumiuHa  OVIL13  buosiorusi  sBisiercs
o0si3aTeIbHOW  4YacThlo  00IIe00pa3oBaTEIBLHOIO IMKJIAa Yy4eOHOTO IulaHa MO
cnenuasibHOCTH 23.02.04 TexHuueckasi IKCIUIyaTauMs NMOAbEMHO-TPAHCIIOPTHBIX,
CTPOMTEJIbHBIX, JOPOKHBIX MAIIMH U 000pPYA0BaHUs (110 OTPACJISIM).

1.3. esu u 3apaun nucuuiuinnbl. [l1annpyemMsble pe3yibTaThbl 0CBOEHHS
0011e00pa3oBaTe/IbHOM TUCHHUILIMHBI

Lenp u3zyuenus ydeOHoro mpemmera «buosjorus» Ha 0a30BOM ypOBHE - OBJIAJCHHUE
00y4JaIUMHCS 3HAHUSMU O CTPYKTYPHO-(PYHKIIMOHATBHON OpraHU3allMd KUBBIX CHCTEM
pa3HOro paHra U NpUOOpPETEHNUE YMEHHM MCIIOIb30BaTh OTH 3HAHUS ISl TPAMOTHBIX JIEHCTBUI
B OTHOIIICHUH OOBEKTOB KMUBOUW MPUPOJIBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MTPOOIIEM.

Jloctmkenue menu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTCs pelIeHUEM CICTYIONINX 3a/1a4:

— OCBOCHHME OOYYAIOUIUMHUCS CHCTEMbI 3HAHUNW O OHMOJOTUYECKHX TEOPHUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTEe3aX, NpaBWIAX, CIYXKallUX OCHOBOM A
dbopMupOBaHUS TPECTABICHUN O E€CTECTBEHHO-HAy4YHOW KapTHHE MHpa, O METOAax
HAyYHOTO TIO3HAHUS, CTPOEHUHU, MHOTOO0pa3suu U OCOOEHHOCTSIX JKUBBIX CHCTEM
pa3HOrO  ypOBHS  OpraHu3allid, BBIAAIOIIMXCS  OTKPBITUSX M COBPEMEHHBIX
HCCIICAOBAHUSX B OMOJIOTUH;

— (QopmupoBaHue y oOy4aroIIMXCsl MO3HABATEIbHBIX, HHTEIJICKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpoIlecCce aHAIM3a JAHHBIX O MYTSX PAa3BUTHS B OHMOJIOTMH HAyYHBIX
B3IVISIZIOB, UIEH U MOJIXOJ0B K U3YUYEHHIO KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHHU3alNy;

— CTaHOBJIEHHE Yy oOydaromuxcsi oOmeil KynbTyphl, (DYHKIIMOHATBLHOW TPaAMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OIICHUBATH SIBJICHHS OKDPYXKAIOMIETO MHUpPA >KUBOU
MIPHUPOJIBI HA OCHOBAHUY 3HAHUH U OIBITA, MMOJYYCHHBIX PU U3YICHUH OUOJIOTUH;

— ¢dopMHupoBaHUE Y OOYYAIOUTUXCS YMEHHUN WITIOCTPUPOBATH 3HAUYCHHE OMOJIOTHYECKUX
3HAHUM B NPAKTUYECKOM JAEATEIIBHOCTH YEJOBEKA, pPAa3BUTUU COBPEMEHHBIX



MEIUIMHCKUX TEXHOJOTHH U arpoOHOTEXHOIOTHIA;

— BOCHHTaHHE yOEXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM >KHUBOW MPHUPOJIBI,
HEOOXOJIMMOCTH OEpeKHOI0 OTHOLIEHUS K HEH, COONIIOACHMSI 3TUYECKUX HOPM MpHU
HPOBEICHUN OMOJIOTHUECKUX MCCIIEeJOBAHU;

— OCO3HAaHHE [EHHOCTU OMOJOTMYECKUX 3HAHUH JJIs OBBIICHUS YPOBHS YKOJIOTHUYECKON
KYJIbTYPHI, 1151 (GOPMUPOBAHUS HAYTHOTO MHPOBO33PEHUS;

— TpUMEHEHUE NPUOOPETEHHBIX 3HAHUNA U YMEHUI B IOBCETHEBHOM KU3HU

JUISL OLIGHKU TOCJEJCTBUN CBOEH AEATEIFHOCTH IO OTHOILICHUIO K OKpY)KaIoIIeH cpene,
COOCTBEHHOMY 37I0pPOBbIO, 000CHOBAHHE M COOIIOICHHE Mep TPOPUIAKTUKHU 3a00IeBaHUN
CopnepkaHve JUCHWIUIMHBI HANpaBICHO Ha (POPMUPOBAHUE JIMYHOCTHBIX,
METanpeIMETHBIX U TIpeaMEeTHbIX pe3yiabTatoB @I'OC cpennero obuiero oopasoBaHus,
a Takxe cienyronux oommx kommereniuii @I'OC CIIO.



HanmeHoBaHMe U KOJ

Hna}mpyeMble pPe3yJdbTaThbl

KOMIeTeHIIUH O6mme! JMCHUIIMHAPHbIE?
OK 0l. Bri6upats | B wactu Tpy0BOro BoCiuTaHuUsA: c(hOpPMHUPOBAHHOCTh 3HAHUW O MECTE W POJU OHOJOTUH B CHCTEME
CHocoOBl pelIeHUs 3a7ad | - TOTOBHOCTh K TPYAY, OCO3HAaHHME IEHHOCTH MACTEepPCTBA, | HAYYHOrO 3HAHUS; (YHKIMOHAIBLHOW TPaMOTHOCTH 4YeJIOBEKa [
npodeccuoHanbHOM TpyHoJooue; pelieHus  JKM3HEHHBIX  Mpo0sieM;cpOpMUPOBAHHOCTD  yYMEHHUS
JeATeTbHOCTH - TOTOBHOCTh K aKTHUBHOM JESTEIIbHOCTA TEXHOJIOTMYECKOM M | PaCKphIBaTh  COJEpPKAHWE  OCHOBOIMOJATAOUIUX  OMOJOTHYECKUX
MPUMEHUTEIHHO K | COMAIIbHON HAMpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMHMPOBATH, | TEPMUHOB M TOHATUMN: JKU3Hb, KJIE€TKA, TKAaHb, OPraH, OPraHu3M, BH,

PA3IMIHBIM KOHTCKCTAM.

IJIAHUPOBATh M CAMOCTOSITEJIbHO  BBIMOJHATH  TaKylo
JIeSTeTbHOCTb;
- HHTEepeC K pasnuyHbiM chepam 1podhecCHOHATBHOM

JIEITEILHOCTH,
OBnazneHve yHUBEpCAaIbHBIMU YYEOHBIMHM MO3HABATEIbHBIMU
JICHCTBHUSMU:

a) 0a30BbBIC JJOTHYECKHE JICHCTBHS:

- CaMOCTOSITEeNILHO (HOPMYIHpPOBaTh W AKTyaJU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMIECTBEHHBIN MPU3HAK UM OCHOBAHHUS TSI
CpaBHEHHUS, KIIacCUPUKALUU U 0000IICHHUS,

- ONpEeNeNsITh TN JCATCIILHOCTH, 3a/1aBaTh IMapaMeTphl H
KPUTEPUU UX TOCTHIKEHUS;

- BBUSBJSITh  3aKOHOMEPHOCTM W  TNPOTHUBOpPEYUS B
paccMaTpUBaeMbIX SIBICHUSAX;

- BHOCHUTb KOPPEKTHBbI B JE€ATEIIBHOCTh, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB  LEJISAM, OLIEHUBATh PUCKHU
MTOCJIEACTBUN NeITEIbHOCTH,

- pa3BHUBaTh KpEaTUBHOE MBILUJIEHUE TMPU  PELICHUHU

JKU3HEHHBIX TTPOOIIeM
0) 6a30BBIE HUCCIEAOBATEIHCKUE ACHCTBUS:
- BJAJIEThb HAaBBIKAMU  Y4EOHO-HCCIIEIOBATEIbCKON |

MOMYJISIIFSI, dKOCHUCTeMa, OUoIeHo3, Onocdepa; meradomuszm (oOMeH
BEILIECTB M TMPEBpAIEHUE SHEPTHH), TOMEOCTa3 (camMoperyssus),

OuocuHTe3 Oesika, CTPYKTypHash OpraHu3alusi JKUBBIX CHCTEM,
JIMCKPETHOCTb, CaMOPETYJISIIHS, CaMOBOCIIPOU3BE/IEHUE
(penpomyKuus), HACJIEJICTBEHHOCTH, U3MEHYUBOCTb,

HHEPro3aBUCUMOCTB, POCT U Pa3BUTHE, YPOBHEBAsI OPraHU3aLNs;
c(OpMHUPOBAHHOCTh YMEHHUS pacKpbIBaTh coJiepyKaHue
OCHOBOIIOJIArarolux OHMOJOTHYECKUX TEOPUN U TUIOTE3: KIETOYHOM,

XPOMOCOMHOM, MYTAllMOHHOW, 3BOJIOIMUOHHON, MPOUCXOXKIACHUS
JKU3HHU U YeJIOBEKA,
cOpPMUPOBAHHOCTh ~ YMEHHUS  PACKpbIBaTh  OCHOBOIOJArarolue

Ouonorudeckue 3aKoHbl ¥ 3akoHoMepHocTH (I'. Menpnens, T. Moprana,
H.N. BaBumosa, 3. I'ekkens, ®. Mromnepa, K. bapa), rpanunsr ux
IIPUMEHUMOCTH K KUBBIM CUCTEMAM;

npuoOpeTeHne OMbITa NPUMEHEHUS OCHOBHBIX METO/IOB HAy4YHOI'O
MO3HAHUS, MCIONb3YEMbIX B OMOJOrMM: HAOJMIOACHHUS M OIUCAHUS
KUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM; OPraHU3allMM U IIPOBEICHUS
OMOJIOTMYECKOr0 3KCIEPUMEHTA, BBIIBM)KEHUS TUIIOTE3, BBISBICHUS
3aBUCUMOCTH MEXJy HCCIEIyeMbIMH BEIMYMHAMHU, OOBSCHEHUS
MOJIYUEHHBIX  pe3ylbTaToB U  (GOPMYJIUPOBAHUSA  BBIBOJOB C
UCIIOJIb30BAHUEM HAYYHBIX ITOHSATUHI, TEOPUHN U 3aKOHOB;
c(OPMUPOBAHHOCTh YMEHHMSI BBIIESATh CYIIECTBEHHBbIE NPU3HAKU

! Vka3biBaroTcs IMYHOCTHBIE U MeTanpeaAMeTHbIE pe3yibTathl u3 PIOC COO (B nocneanei peaakiuu ot 12.08.2022) B 0TIIarosbHOM Gopme, Gop MUpyeMbIe
00111€00pa30BaTENFHON AUCIUILTHHOMN
2 JlucuunnuHapHele (PeIMETHBIE) PE3YJILTATH YKA3hIBAKOTCA B COOTBETCTBHH C MX MOJHBIM Tepednem Bo ®T'OC COO (B nocnenneii pepakuun ot 12.08.2022) st 6a3080ro

YpOBHS 00yUYCHHS




MPOEKTHOM J1eATEeTHbHOCTH, HABBIKAMHU Pa3pelieHus mpoodIem;
- BBISIBIIATH IIPUYHUHHO-CJICICTBEHHBIC CBSI3U u
aKTyaJIM3UpPOBATh 33Jlady, BBIIBUTATh THUIIOTE3y €€ PEeIlIcHMUS,
HAaXOJWTh  apryMEHThl  JUIS  JOKa3aTelIbCTBA  CBOUX
YTBEPXKACHHIA, 33/1aBaTh MApaMETPhl U KPUTEPHUH PEIICHUS;

- aHAJIM3HMPOBATh IIOJyYCHHBIC B XOJC PCEUICHUS 3aJIa4M
pe3yNbTaThl, KPUTHYECKH OICHUBATh WX JOCTOBEPHOCTb,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- yMeTh TMEPCHOCUTh 3HAHHWA B TMO3HABATCIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEACATCIIbHOCTH;

- yMeTh WHTETPHPOBATh 3HAHUS W3 Pa3HBIX IPEAMETHBIX
obnacreii;

- BBIIBUraTh HOBBIE HJIEH,
MOJIXOJIbI U PELICHUS;

- CIIOCOOHOCTh HMX HCIIOJL30BAaHUS B II03HABATEILHOM U
COILIMAJILHOM MTPAKTHKE.

npeajaratb OpPUTrHHAJIBHBIC

BUPYCOB, KJIETOK MPOKAPUOT H OYKAPUOT; OJHOKIETOUYHBIX U
MHOTOKJIETOYHBIX OPraHWU3MOB, BHJIOB, OMOTCOIICHO30B U 3KOCUCTEM;
0COOCHHOCTH IMPOIIECCOB OOMEHA BEUIECTB U MPEBPAICHHSI SHEPTUU B
KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO M IHEPreTHYEeCKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeW03a, OIUIOJOTBOPCHUS, PAa3BUTHI U
Pa3sMHOXKCHUs, UHIANBUAYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOTreHe3a),
00pHOBI 3a CYILIECTBOBAHHUE, €CTECTBEHHOTO otbopa,
BU000pa30BaHusl, TPUCIOCOOJICHHOCTH OpPraHU3MOB K  Ccpejie
O6I/ITaHI/IH, BJIMAHUS ~ KOMIIOHCHTOB  3KOCHCTCM, aAHTPOIOTCHHBIX
WU3MEHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYTrOBOPOTa BEUIECTB U
MpeBpalleHue SHEpruu B onocdepe;

COPMHPOBAHHOCTh ~ YMEHHsSI ~ peliaTh OWOJIOTUYECKHE  3a/IauH,
COCTABJIATb I'CHOTHUIIMYCCKUE CXCMbI CKPCIIHMBAHUS JIS PA3HBIX TUIIOB
HaCJICIOBaHMsI IPU3HAKOB Y OPTaHU3MOB, COCTABJIATh CXEMbI IIEPEHOCA
BCIICCTB U DHCPIUH B SKOCUCTCMAX (HGHI/I IIUTaHWs, ITUIICBBIC CGTI/I).

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CpPe/ICTBA
MIOWCKa, aHaJIN3a U
UHTEPIIpETAlUU
uH(popMaluu, 1
uH(pOpMaIMOHHbBIE
TEXHOJIOTUH IS
BBITIOJTHEHHUSI 3a/1a4
npodecCuoHATbHON
NeSITeTbHOCTH.

B o0nactu eHHOCTH HAYYHOTO MTO3HAHMS:

- c(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HayKH MU OOIECTBEHHOMU
MPaKTUKH, OCHOBAHHOTO Ha JAaore KYJIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpPIICHCTBOBAHUE SI3BIKOBOW M UYHUTATEIBCKOW KYJIbTYPBI
KAaK CPEJICTBAa B3aUMOJICHCTBUS MEXKIY JIOJBMU U IO3HAHUS

MHpa;
- OCO3HAHWE LIEHHOCTH HAYyYHOH IESATEIbHOCTH, TOTOBHOCTD
OCYIIECTBIISATh MPOEKTHYIO " HCCIIE/IOBATEHCKYIO

JeATEeTbHOCTh UHANBUIYAIBHO U B TPYIIIE;
OBnazieHne yHUBEpPCATbHBIMU YY€OHBIMU TIO3HABATEIHLHBIMU
JEUCTBUSIMU:

B) pabota c uHpOpMaIuei:

- BJaJeTh HaBBIKAMU TMOJY4YeHHS UHPOpMAIUU U3
HMCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIISTH
MOUCK, AaHaJlu3, CHUCTEMATU3AlMI0 U  UHTEPIPETALUI0
nH(GOpPMaIlMU Pa3IMYHBIX BUJIOB U OPM MPECTABICHUS;

c()OPMUPOBAHHOCTb YMEHUN KPUTHUECKU OIIEHMBAaThb HH()OpMAaLHIO
OMOJIOTMYECKOTO COJEPKAHNUS, BKIIIOYAIOIYIO TICEB/IOHAyYHbIE 3HAHUS
U3 pa3IUYHbIX MCTOYHUKOB (CpeacTBa MaccoBOW HHGpOpMaLNH,

HAaYyYHO-TTOITYJISAPHBIC MaTCpI/IaJ'IbI); HHTCPIIPCTUPOBATE OTHUYCCKHUC
ACIICKTbl COBPCMCHHBIX I/ICCJIGI[OBaHI/Iﬁ B 6I/IOJIOFI/II/I, MCIHMIIMHE,
6I/IOT6XHOJ'IOFI/II/I; paccMaTpuBaThb rino0aabLHbIE OKOJOIH4YCCKHUEC

npoOJIeMbl COBPEMEHHOCTH, (OPMHUPOBATH 1O OTHOIICHHIO K HHUM
COOCTBEHHYIO MO3HIIUIO;

c(OPMHPOBAHHOCTh YMEHHI CO37aBaTh COOCTBEHHBIC NMHUCHMEHHBIE U
YCTHBIE COOOIIEHUS HAa OCHOBE OHMOJIOTHYECKONH WHGpOpPMAIH U3
HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO WCIIOJNB30BaTh TOHSTHIHBINA
anmapar OMOJIOTHH.




- CO3[aBaTh TEKCTHl B PA3MUYHBIX (opMarax ¢ ydeToM
Ha3HA4YeHUS WHPOPMAIMK M IIEJIEBOH ayAWTOPHUH, BHIOHpas
ONTUMATBEHYIO0 (OPMY IIPEIICTABICHHS U BU3YyaTH3aIUH;

- OLICHUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh HH(POPMAIIHH, €€
COOTBCTCTBUC ITPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMAM;

- WCIOJB30BaTh  CpPEeACTBa  HMHMOPMALMOHHBIX |
KOMMYHUKAIIMOHHBIX TEXHOJOTHH B peICHUN KOIHUTHBHBIX,
KOMMYHUKAaTHBHBIX M  OpPraHM3allMOHHBIX  3agad  C
coOmoieHreM  TpeOOBaHMKW ~ JPrOHOMHKH,  TEXHHKH
0€30MacHOCTH, TUTHEHBI, PecypcocOepeeHus, MpaBoOBbIX H
THYECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€301acHOCTH;

- BJIaJIeTh HAaBBIKAMH PACIO3HABAHUS M 3alIMTHl HH(pOpManuy,
UH(POPMALMOHHOM O€30MTaCHOCTH JTMYHOCTH.

OK 04.

Db dexTuBHO
B3aUMO/ICHICTBOBATh u
pabotath B KOJJIEKTHBE U
KOMaH/I€.

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M
CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HaBbIKaMU yueOHO-HCCIIeJ0BATENbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIIBHOCTH;

Osnanenue YHHUBEPCaJIbHBIMU KOMMYHHMKaTUBHBIMU
NEUCTBUSIMH:

0) coBMeCTHas JEATENBHOCTD:

- NIOHMMATh M HCIOJb30BATH IPEUMYIIECTBA KOMAaHJIHOM M
UH/IMBUYaJIbHOU PabOTHI;

- IIPUHUMATh LEN COBMECTHOMN NEeATEIbHOCTH,
OpraHu30BBIBATL U KOOPAWHUPOBATb JEUCTBUA IO €€
JIOCTH>KEHHMIO: COCTaBIIAThH IIJIAH JIEMCTBHM, pPACIPENEIATh
pPOJIM C Y4eTOM MHEHHMH y4aCTHHKOB OOCYXIaThb pe3yJbTaThl
COBMECTHOM paboThI;

- KOOpAMHUPOBaTh M BBHINOJHATH pPabOTy B YCIOBHSX
peanbHOro, BUPTYaAJIBHOTO u KOMOMHHUPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYILIECTBJISITH NO3UTHUBHOE CTPATETMYECKOE ITOBEJICHHE B
pa3sIMYHBIX  CUTyalUsiX, IPOSBIATH  TBOPYECTBO U
BOoOOpakeHue, ObITh MHULIUATUBHBIM

OBnazneHne yHUBEPCAIbHBIMU PETYJISITUBHBIMU ACHCTBUAMMU:
I') IpUHATHE ce0sl U APYTUX JIIOJIEH:

npuoOpeTeHNe OIbITa NPUMEHEHUS OCHOBHBIX METO/O0B HAy4YHOI'O
MO3HAHUS, MCIOJNb3YEMbIX B OMONOrMM: HAOJMIOACHMUS M OIUCAHUS
JKUBBIX CHCTEM, IPOLECCOB U SBICHUN; OPraHU3alUU U IIPOBECACHUS
OMOJIOrMYECKOr0 3KCIEPUMEHTA, BbIIBM)KEHUS THUIIOTE3, BbISBICHUS
3aBUCUMOCTH MEXJy HCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHUS
MOJIYUEHHBIX  pe3yJlbTaToB U  (OPMYJIUPOBAHUSA  BBIBOJOB C
UCIIOJIb30BAaHUEM HAYYHBIX ITOHATUH, TECOPUI U 3aKOHOB.




- IPUHUMATb MOTUBBI M apryMEHTBl APYTHX IJIIOAEU IIpH
aHaJIu3€e pe3yNbTaTOB NEATECIBHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;
- pa3BMBAaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUU JAPYroro
YEJI0BCKA.

OK 07. CogneiicTBoBaThH
COXpPaHEHHIO
OKpYyKarolen Cpenbl,
pecypcocOepereHuIo,
OPUMEHSTh 3HaHUA 00
U3MCHCHUHU KIIuMaTa,
OPUHLIUIBL  OePexIINBOTO
MIPOU3BO/JICTBA,
3(PEeKTUBHO J1EHCTBOBATH
B Ype3BbIYaHbIX
CUTYaIlUsX.

B 06y1actu 9K0JI0TrMYeCcKOro BOCTIMTAHUS:

- chopMHPOBAHHOCTH IKOJIOTHUECKON KYIbTYphI, TIOHUMAHHE
BIUSIHUA ~ COLMAIbHO-DKOHOMHUYECKUX  IPOLIECCOB  Ha
COCTOSIHUE TIPUPOJHOM M COLMAIBHOM CpeJlibl, OCO3HAaHHUE
100aTBHOTO XapaKTepa AKOJIOTHYECKUX TTPOOIIeM;

- IJJAHUPOBAHUE U OCYILIECTBICHUE JECHCTBUN B OKPYXKAIOIIEH
cpelne Ha OCHOBE 3HAHUS LieJied YCTOMYMBOIO pa3BUTHS
YEJI0BEUECTBA,
AKTUBHOE  HEMPUSITHE
OKpY’Kalollei cpese;

- YMEHHUE MPOTHO3UPOBATh HEOJArONPHUATHBIC SKOJOTHUYECKHE
MOCJICJICTBUS TMPEANPUHUMAEMBIX JIEHCTBUM, TPEIOTBpaIIaTh
UX;

JNEUCTBUM, MNPUHOCAIIUX  Bpen

- paciiupeHuc OIIbITa JCATCIIbHOCTH 9KOJIOTHYCCKON
HAITPaBJICHHOCTH,
- OBJIaICHHUEC HaBBIKaMU yqe6H0'HCCH€I[OBaT€HBCKOﬁ,

HpOCKTHOﬁ U COLMAJIbHOMN 1€ TEILHOCTH.

C(OPMHUPOBAHHOCTh YMEHHUs INPUMEHATh IOJYyYCHHbIE 3HAHMS IS
OO0BsICHEHUS] OMOJIOTHUECKUX MPOILECCOB M SIBICHWUM, IS MPUHATHS
INPAaKTUYECKUX pPELICHUWH B IOBCEAHEBHOM JKM3HM C  IIEJIBIO
obOecnieueHuss  OE30MACHOCTH  CBOEr0  3J0pOBbS M 370POBbS
OKpY’KaloIIUX JIFOAEH, COOMI0JeHNs 310pOBOr0 00pa3a >KU3HU, HOPM
rPaMOTHOTO TIOBEJICHUS B  OKPYXAKIIEH NPUPOJHOU  CpEne;
[IOHUMaHHe HE00X0IMMOCTH UCIIO0JIb30BaHMS JOCTHKEHUH
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTMH Uil PAalMOHAIBHOIO
MPUPOOTIOIB30BAHUS.

B pe3ynbraTe ocBOCHUS TUCHHUILUTHHBI « BHOJIOTHS» CTYyIEHT TOHKEH 00J1a1aTh MPodheCCHOHATBHBIMU KOMITCTCHITUSIMMU:

[IK 3.6 OOecneunBarh NMPUEMKY JKCIUTyaTallMOHHBIX MAaTEpHUaliOB, KOHTPOJb KayecTBa, Y4YeT, YCIOBHsS O€30MacHOCTH IpHU
XpPaHEHUH U BbIJIa4€ TOTUIMBHO-CMA304YHBIX MaTEPUAJIOB;
[IK 3.7. CoOnroath yCTaHOBJICHHBIE TPeOOBaHMS, ACHCTBYIOIINE HOPMBI, TIPABUJIa U CTAHAAPTHI, KacArOUIUecs IKOJIOTHYECKON

0€30macHOCTH MTPOU3BOACTBEHHOM NEATEILHOCTH CTPYKTYPHOTO TOAPA3ACIICHHUS.

1.4PexoMeH1yeMOeKOJINYeCTBOYACOBHAOCBOCHUECIIPOTPAMM bIIUCIIUIIJINH I
MakcuManbHOM y4eOHOM Harpy3ku oOydaromierocsi_/2 daca, B TOM 4HClie: 00s3aTeIbHON ayAUTOPHON y4eOHOW Harpy3Ku
oOyyaromierocs_/ 2 yaca.







2. CTPYKTYPA U COJEPKAHUE YUEBHOM JIJUCHOUTLTAHBI
2.1. O6beM yueOHOI TMCHMIIJIMHBI M BHABI Y4e0HOil padoThI

Buna yueoHoii padoTbl Oovem
uacoe

MakcuManbHasi yueOHasi HAarpy3Ka (Bcero) 72

Oo0s3aTesbHAsA ayAUTOPHAS y4eOHAasi HATPY3Ka(Bcero) 72

B Tom yucie:

TeopeTnueckoe o0yueHue 48
[IpakTH4ecKkue 3aHIATHUS 20
JlaGopatopHble 3aHATHS 4

N3 Hux: 12

IIpodeccnoHATBLHO-OPHEHTHPOBAHHOE COAECP/KAHNIE

TCOPCTUUCCKUC 3aHATHUA

IMPAKTHUYCCKHUC 3aHATHA

Ha60paTOpHI>I€ 3aHATHUA

o | N oo P

IIpomexxkyTounasi arrecraums (Ougpepenyuposannwlli 3a4em)




2.2. TemaTuyeckuii njian u cojgep:kanue ydeoHoi gucuunauabl OYI1.13 buoJsiorus

HaumeHoBaHue Conep:kanue y4eOHOTr0 MaTepHuaJia, NIpakTuieckue padorbl, CaMOCTONATEIbHAA padoTa o0yyarommxcsi O0beM | YpoBeHb
pa3/iesioB M TeM YacoB | OCBOCHHS
1 2 3 4
Cemectp 1
Pasznea 1. KileTka — cTPYKTYPHO-(DYHKIMOHAJIbHAS €IMHUIIA JKUBOTO. 1
Tema 1.1.buonorus kax  Copaep:kaHue y4eOHOI0 MaTepUasa 2
HayKa. Buonorus xak Hayka. CBsi3b OMOJIOTHMH C OOLIECTBEHHBIMHU, TEXHUYECKUMH U JPYTUMHU €CTECTBEHHBIMHU
HaykamH, ¢uiaocodpueil, ITUKOM, 3cTeTuKol u mpaBoM. Ponb OGuonoruu B (HOpMHpPOBaHHH COBPEMEHHOM
Hay4YHOI KapTHHBI Mupa. CucTemMa OMOJIOTHIECKUX HAYK.
Metonpl  1O3HaHUS JKUBOM  NpuUpoAsl  (HAOIMIOJEHHE, HKCIEPUMEHT, OIMCAaHUE, HU3MEpPEHHE,
Kiaccu(uKalus, MOJCIUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX).
JlabopaTopHas padora 2 2
Jlaboparopuas pabora Ne 1. «lcmonp3oBaHWE pa3IUYHBIX METOJIOB IMPU H3YYCHUH OHOIOTUICCKUX
00BEKTOBY.
Tema 1.2. JKusble Coaeprxanue yueOHOro MaTepuaJa 2 1
CHUCTEMBI U uX| Xusele cucteMbl (OMOCHCTEMBI) KaK HpeAMET H3ydeHus Ouosnoruu. OTiauuue *KHUBBIX CHUCTEM OT
OpraHu3aIus. HEOpPraHUYECKOI MPUPOIbI.
CpoiicTBa OuocHucTeM U HMX pazHooOpasue. YPOBHM OpraHu3alMi OHOCUCTEM: MOJIEKYISIPHBIH,
KJICTOYHEIH, TKAHEBBIH, OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUA0BOI, 3KOCHCTEMHBII
(OmoreoneHOTHYECKUIT), OHOC(HEPHBI.
Tema 1.3. Xumuueckuii Coaepxanue yueOHOIro MaTepuaa 2 1

COCTaB U CTPOCHUC
KJICTKHU.

XUMHUECKUH COCTaB KIJIETKH. XUMHUECKHE 3JIEMEHTHI: MaKpOIJIEMEHTBl, MHUKpOlJIeMEHThl. Bona u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIUHU BOJBI 1 MUHEPAJIbHBIX BelIeCTB B KieTke. [lognepikanne ocMoTHueckoro 6anaHca.

benku. CoctaB u cTtpoeHue 0eIKoB. AMUHOKHCIOTH - MOHOMEpHI OenkoB. HezameHnMble 1 3aMeHUMBbIe
AMHHOKHCIIOTHl. AMHHOKUCIOTHBI CcOCTaB. YPOBHH CTPYKTYpbl O€NKOBOW MOJEKYIbl (IepBUYHAS,
BTOpUYHAs, TPETUYHAasT W YETBEPTHYHAs CTPYKTypa). XUMHUECKHe CBoiicTBa OenkoB. buomornyeckue
(byHKIU OENKOB.

®epMeHTHl - Ouojormueckue Karanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIM IIEHTp, cyOcTpaTHas
cneunduynocts. Kopepmentsl. Butamunsl. OTiinunst GepMEHTOB OT HEOPTaHMUECKUX KaTalu3aTOpPOB.

VYrneBonapl: MOHOcaxapuabl (TIOKO03a, pubo3a M J1e30KCUpHO03a), Arcaxapuisl (caxaposa, JIaKTo3a) H
nojucaxapuabl  (Kpaxmaja, TIJIMKOTeH, Ieiuirono3a). buonormdeckue ¢yHkuuM  yriaeBofoB.JIumuisr:
Tpurnuuepuas, Gocomunuabl, crepounsl. [uapodmnbHo-rHApOdOOHBIE cBOiicTBa. buonornueckue
(GyHkuun aunuaos. CpaBHEHHE YITIEBOJOB, OENKOB M JIMIKAOB KaK HMCTOYHHMKOB 3Hepruu.HykiienHoBbIe
kucinotel: JIHK m PHK. Hykneorunsl - MoHOMepbl HyKIeHMHOBBIX KucioT. Ctpoenune n pynkiun JJHK.




Crpoenue u pyakuuu PHK. Bunst PHK. AT®: crpoenue u hyHKINH.

Tema 1.4.
LuTosorus - Hayka o
KJIETKE.

Copep:kaHue y4eOHOIo MaTepuaa

[Tutonorus - Hayka o kierke. Kierounas teopus - npumep B3auMoJelcTBUs Uaed U (aKTOB B HAYYHOM
no3HaHuu. Metoapl u3ydenus: kinetku.Kierka kak memoctHas kuBas cuctema. OOIue MpU3HAKU KIIETOK:
3aMKHYTas Hapy»kHas MeMOpaHa, Mosekyisl JIHK kak renernyeckuii anmapar, cucrema cunTte3a 0enka. Tunsl
KJICTOK: JyKapuoTH4ecKas M THpokapuorndeckas. OcoOEHHOCTH CTPOCHHUS IMPOKAPHOTHUECKOW KIIETKH.
Kierounas crenka Oaktepuit. CTpoeHHE 3yKapuOTHYECKOH KieTkh. OCHOBHBIC OTJIMYMS PACTUTEIHHOM,
PKUBOTHOW M TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK - KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX QyHKuuu. Ilnazmatuueckas
mMemOpaHa, e€ cBoiicTBa U QpyHKiuH. Llutoruasma u e€ opranounnsl. OHOMEMOpaHHBIE OPTaHOMIBI KIETKH:
OIIC, anmapar I'onbmku, nusocomsl. [lonmyaBTOHOMHBIE OpPraHOMABI KJIETKU: MHUTOXOHAPHUH, IUIACTUIBI.
[IpoucxoxxaeHrne MUTOXOHAPUH U mactua. Bunel nnactua. HememOpaHnHble OpraHOU/ bl KJIETKU: pUOOCOMBI,
KJICTOYHBIA LIEHTP, LICHTPUOJM, PECHUYKHU, KIyTUKUA. PYHKIIMM OpPraHOMAOB KJIETKH. Bximrouenus.Sapo -
perynaTopHblil LeHTp KieTku. CTpoeHue saapa: sifepHas 000JI0uKa, KapuoIlia3Ma, XpOMAaTHH, SJPBILIKO.
XpomocoMbl. TpaHCTIOPT BEILIECTB B KIIETKE.

HpaKTI/I‘leCROC 3aHATHE

[TpakTiueckast padota Ne 1.«/3ydeHne KaTamuTHYECKOH aKTUBHOCTH (JEPMEHTOB (Ha MPHUMEpPE aMHIIa3bl
WJTH KaTajasbl)»

[IpakTuueckas pabora Ne 2. «l3ydyeHue CTpoeHHMsS KJIETOK pAacTeHUM, >KMBOTHBIX U OakTepuil moj
MHUKPOCKOIIOM Ha T'OTOBBIX MUKPOIIpENapaTax U UX OIMHCAHUEY.

Tema 1.5.
Ku3uenesTenbHOCTh
KJIETKU..

Coaep:xanue yue0HOro MaTepHaJia

OOMeH BemiecTB, WIH MeTabOIM3M. AcCCUMWIAIUSA (IJIACTUYECKUH OOMEH) | JUCCHUMUJISAIINS
(oHEepreTHYecKuid OOMEH) - JBE CTOPOHBI €IUHOrO TMpoiiecca MeTabonusma. Poilb 3aKOHOB COXpaHEHHS
BEIIECTB M SHEPIUU B MOHUMAaHUU MeTabonu3Ma. Tumbl oOMeHa BeleCTB: aBTOTPO(MHBIN U reTepoTpOdHBIN.
Posib hepMeHTOB B OOMEHE BEIIECTB U MIPEBPAILEHUHN SHEPTHU B KIETKE.

®orocunre3. CeroBas M TemHOBasg (a3pl (orocuHTeza. Peakuuu doTtocunTeza. DPPexkTUBHOCTD
(dorocunTe3a. 3HayeHue (OTOCHHTE3a JUIS KHU3HM Ha 3emiie. BrnusHue ycnoBuil cpeabl Ha (OTOCHHTE3 U
CIIOCOOBI TIOBBIIIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepun. 3HaUeHHE XeMOCUHTE3a JUTsl )KU3HU Ha 3eMie.

DHepreTuyeckuii oOMeH B KileTke. PaciierieHre BelecTB, BBIACICHUE M aKKyMYJIHPOBAaHHE DHEPIHH B
KJIeTKe. DTarlbl 3HepreTuyeckoro oomena. I'nukonus. bposkenue u ero Buisl. KucnopoaHoe okucinenue, nin
KJeTouHoe AbixaHue. OkucnutenbHoe GochopunupoBanue. IHHEeKTUBHOCTh FHEPIETUYECKOT0 OOMEHa.

Peakuum marpuuyHoro cunte3a. [enermueckas uHpopmaumus u JIHK. Peanmusaumsi reHerndeckoit
nHpopManuu B KJIETKe. | eHeTHYecKuii KOJ W ero cBOWcCTBa. TpaHCKpumnuus - MaTpudHbldi cuHTe3 PHK.
Tpancmsnus - OuocuHTe3 Oenka. Dtanbl TpaHcasiuuud. KomupoBanue amMMHOKMCIOT. Ponb pubocom B

OnocuHTE3€e OEJIKa.




Hexnerounsie hopmbl xu3HM - BUpychl. Mctopus otkpeitusi BupycoB ([[.W. MBanoBckuit). OcobeHHOCTH
CTPOCHHUSI W >KM3HEHHBI NMKI BUpPycoB. bakrepmodaru. bome3nu pacteHwii, KUBOTHBIX U YEJIOBEKA,
BBI3bIBacMble BHUpycamu. Bupyc mmmyHonedunmra yenoeka (BUY) - Bo3oymutens CIIMJla. OGpaTtHas
TPaHCKPHIILKS, peBepTa3a 1 unterpasa. [Ipodunaktuka pacnpocTpaHeHus: BAPYCHBIX 3a00JI€BaHUI.

Tewma 1.6.
Pasmuoxenne u
WHIUBUyAJIbHOE
pa3BUTHE
OpraHu3MOB.

Conep:kanue y4eOHOT0 MaTepHuaJa

Kiterounslli 1IUKII, WIM KU3HCHHBIA UK KiIeTKU. MHTepdaza m muto3. Ilporecce, mporekaromuye B
uHTepdasze. Permukanus - peakust marpuanoro cuate3a JJHK. Crpoenune xpomocom. XpoMocoMHbIi Habop
- KapuoTHUIl. JIUTUIOMAHBIN U TarIouJHBIA XpOMOCOMHBIE HaOoOphl. Xpomatuibl. LluTomorunyeckie OCHOBBI
[Pa3MHOKEHUS U UHAMBUYyaJIbHOTO PAa3BUTHUS OPTaHU3MOB.

Henenune knetku - mMuto3. Craaum murosa. [Ipomeccel, mpoucxoAsniMe Ha pasHbIX CTaAUsAX MHTO3a.
buonornueckuit cMpicn muto3a.lIporpammupyemMast THOENb KIETKHU - alloITo3.

@opMBl pa3MHOXKEHHUS OPraHU3MOB: Oecroyioe W MoioBoe. Buabl 0ecroyioro pa3MHOXKEHHS: JeJICHHE
HAJBOE, IIOYKOBAHME OJHO M MHOIOKJIETOYHBIX, CHOpPOOOpPa30BaHME, BEreTATUBHOE pPa3MHOXKEHUE.
cKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAUEHHE JIJIs1 CEJEKLIUH.

[losoBOE pa3MHOXKEHUE, €r0 OTIMYUS OT OECIOIOrO.

Cemectp 2

Pasnen 2. Ctpoenune u GyHKUMH OPraHU3MOB.

Tema 1. Meiio3.
OHTOreHes.
JmOpuorexnes.

ConeprxaHue y4efHOr0 MaTepHaja

Meiio3. Craguu meiio3a. IIponeccel, nmpoucxoasume Ha cTaausx Meiosa. [loBenenne xpomocom B Melo3e.
Kpoccurrosep. bruosorndeckuii CMbICI M 3HAYEHHE MEHO03a.

["ameTorenes - mporecc 00pa30BaHUs IMOJIOBBIX KJIETOK Yy >KUBOTHBIX. [10JIOBBIE Kele3bl: CEMEHHUKH U
smaHuKU. OOpa3oBaHue U Pa3BUTHUE MOJIOBBIX KJIETOK - raMeT (CIepMaTo30u ], STHIEKIIeTKA) - CIIEpMaTOTeHE3
1 ooreHe3. OCOOEHHOCTH CTPOCHHUS AHIEKIIETOK U criepmaro3onioB. OmionorBopenue. [lapreHorenes.

WunuBuayansHoe pa3BuTue (OHTOTE€HE3). OMOpHOHAIBbHOE pa3BuUTHE (dIMOpUOTEHE3). DTambl
AMOPHOHAIBHOTO PAa3BUTHUS Y TIO3BOHOYHBIX JKUBOTHBIX: JIpOOJIEeHHE, TacTpyJSALMs, OpPraHOreHes.
[TocTamMOproHanbHOE pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOIO PA3BUTHS: MpPSIMOE, HENpsAMoe (JIMYUHOYHOE).
BnusiHue cpezbl Hapa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BHI3BIBATh BPOXKAEHHBIE YPOCTBA.

Poct u passutne pactennii. OHTOreHe3 IBETKOBOTI'O PACTEHUS: CTPOCHHE CEMEHH, CTaJIUN Pa3BUTHSL.

IIpakTHYecKoOe 3aHATHE

[TpakTueckass pabora «HaGmiomeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MuKponpenaparax». «M3ydeHne cTpoeHus N0JOBBIX KIETOK HAa TOTOBBIX MUKPONIPENapaTaxy.

Pa3pen 2. Ocuos

bl TCHETUKHU U CCJICKIIUU

Tema
HaciencTBeHHOCTE
M3MECHYHUBOCTD
OpraHU3MOB.

2.1.
y

Coaep:xaHue yueOHOro MaTepuaJia

[Ipenver u 3amaum reHetuku. Mcrtopus pa3BuTusi reHeTUKH. Poib HUTONOTMM M 3MOPHOJIOTHH B
CTaHOBJICHUM TEHETHKH. BKIaa poccHilcKMX W 3apyOeXHbBIX YUEHBIX B pa3BUTHE TEHETHKH. MeTomabl
TEHETUKH  (THOPUIIONIOTMYECKUH,  ITUTOTEHETUYECKHH,  MOJCKYJISIpHO-TeHeTH4YecKuii).  OCHOBHBIC
FEHETUYECKNE NOHATH. | eHeTn4ecKasi CHMBOJIMKA, HCIIOJIb3yEMas B CXEMaX CKpEIIMBaHUM.




3aKOHOMEPHOCTH  HACJIeIOBaHWsS TPU3HAKOB, ycTaHoBIeHHble [. Mennmenem. MonoruGpuaHoe
CKpelMBaHue. 3aKOH €IWHO-00pa3usi TMOPUIOB IEPBOTO TOKOJeHHS. [IpaBuio MOMHHHpOBaHHS. 3aKOH
pacierieHus Mpu3HakoB. [ unoresa unctotel ramet. [loyHOE U HEMoJIHOE TOMUHUPOBAHHE.

JurubpuaHoe cCkpeuiBaHue. 3aKOH HE3aBHCHMOTO HAaclelIOBaHHWS NpU3HAKOB. LluTorenermueckue
OCHOBBI JUTHOPUIHOTO CKpeIlMBaHUs. AHaTU3Upyollee ckpenuBanue. Mcnoap3oBanue aHaIU3UPYIOIIETO
CKPEIIUBAHUS JUTSI ONIPEJICIICHUS TCHOTUIIA 0COOU.

CuemnneHHoe HacnenoBaHue mnpuszHakoB. Pabora T. Moprana mo cuenjaeHHOMY HaclIeJOBaHHIO T'€HOB.
Hapymenue cuensenysi FeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

JlabopaTopHasi padora «/I3yueHue pe3ylbTaTOB MOHOTMOPUIHOTO U TUTHOPHIHOTO CKpEUIMBaHUS Y
p030(QHITBI HA TOTOBBIX MUKPOIPENapaTaxy.

Tema 2.2. CuemieHHoe
HacJeI0BaHueE
MPU3HAKOB.

Coaep:xanue y4eOHOIro MaTepHuaJia

XpoMOCOMHasi TEOpHs HACIEICTBEHHOCTH. [ eHeTuueCKre KapThl.

I'enetuka nona. XpoMOCOMHOE OTMpe/eeHUE T10JIa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHbIE U
reTeporameTHbie opranu3mMbl. HaciieioBanue npru3HakoB, CIEIJICHHBIX C TTOJIOM.

HN3meHunBOCTh. BuIbl HM3MEHUMBOCTH: HEHACIHEACTBEHHAs M HacleACcTBeHHas. Ponb cpeasl B
HEHACJICACTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKAa MOAM(PUKAIIMOHHOW W3MEHYMBOCTH. BapuannoHHBII
psin 1 BapuarmonHast KpuBas. Hopma peakiuu npusHaka. KonnyecTBeHHbIE M KAUECTBEHHBIC TPU3HAKU U UX
HOpMa peakiuu. CBolicTBa MOIU(UKAIIMOHHOW N3MEHUYHUBOCTH.

HacnencrBenHasi, Wiad TEHOTHUIMYECKas, HW3MEHYHMBOCTh. KOMOMHATHBHAs HM3MEHYHMBOCTH. Meio3 u
[10JIOBOM MpOIiecc - OCHOBAa KOMOMHATUBHON M3MEHYUBOCTU. MyTannoHHas n3MeHuuBocTh. Knaccuduxarnms
MyTalliii: TeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUUMHBI MyTanuii. Myrarennbie (pakTopbl. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HacieACTBeHHON n3menunBoctr H.M. BaBuiioBa.BHesinepHas HacieICTBEHHOCTh U
M3MEHUYHUBOCTb.

IIpakTHYecKoe 3aHATHE

IIpakTnueckas padora «/3ydyeHne MOAM(PUKALMOHHONW H3MEHYUBOCTH, MOCTPOCHHUE BapHAIlMIOHHOTO
psiia ¥ BApHALlMOHHOM KPUBOI». «AHANINU3 MyTalui y 1po30(HIbl Ha TOTOBBIX MUKPOIIpErapaTax.

Tema 2.3. 'ereTnka
deJIOBEKA.

Coaep:xaHue yueOHOIro MaTepuaJia

FeHeTI/IKa YCJIOBCKA. KapI/IOTI/IH YCJIOBCKA. OCHOBHBIe METOAbI T'€CHCTHUKU YCIIOBCKA. F€H€3J'IOFI/I‘—I€CKI/II71,
OJIM3HELIOBBIM,  IUTOTCHETUYECKUH, OHOXUMHUYECKHH, MoleKynspHoreHeTndeckuii.  CoBpeMeHHOe
OTpeieJIeHue TEHOTHIA: MOJTHOTEHOMHOE CEKBEHHPOBAHHME, TEHOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[M1[P-anamu3a. HacnenacTtBeHHbie 3a00JieBaHUs 4YEJIOBEKA: I'eHHBbIE 00Je3HU, OOJE3HH C HACICACTBEHHOM
MPEAPaCIIONOKEHHOCTRI0, XPOMOCOMHBIE Oosie3Hn. CoMaThyeckne W reHepaTuBHbIE MyTanuu. CTBOJIOBBIE
KieTkd. [IpuHIUIBI 370poBOrO 00pa3a KXW3HU, AMATHOCTUKH, MPO(DHUIAKTUKH M JIEYCHHS] T€HETHYEeCKHX
Oose3Hel.  MeauKo-TeHeTUUeCKOoe  KOHCYJAbTHpPOBaHWE.  3HAYCHHWE  MEAUIIMHCKOW  TEeHETHKH B
HpGI[OTBpaH_ICHI/II/I " JICHCHUU I'CHCTUUYCCKUX 3360HeBaHI/II7I YCJIOBCKaA.

IIpakTnyeckoe 3ansitue




[TpakTnueckas pabota«CocTaBiaeHe U aHAINU3 POJIOCIOBHBIX YEJIOBEKay.

Tema 2.4. Cenexkuus

OpraHnu3MoB.

Coaep:xanue yueOHOTo MaTepHaJia

Cenekuusi Kak Hayka M IpOIECC. 3apoKICHUE CeleKIUU U aomectukanus. Ydyenue H.M. BaBumosa o

[IEHTpaxX IMPOUCXOXKICHUS U MHOT000pa3usi KyJIbTYpHBIX pacTeHUU. LIEHTpBI MPOMCXOXKICHUS TOMAIIHUX
PKUBOTHBIX. COpT, IOpOJa, IITAMM.
CoBpeMeHHbIE METOJbl CeNeKIMU. MaccoBbIi M HWHAUMBUIYAIbHBIH OTOOPHI B CEJIEKLIMU PACTEHUU U
KUBOTHBIX. OLleHKa »3KcTepbepa. bIM3KopoAcTBEHHOE CKpelMBaHue - HMHOpuAMHI. Yucrtas JuHMSL.
CkpemMBanue 4YHCTBIX JUHMHA. [ereposuc, wiam rtuOpuaHas cuiaa. HepoacTBeHHOE CKpelMBaHUE -
ayTOpuauHr. OrpanéHHas rubpuauzanus M e€ ycrmexu. VICKycCTBEHHBIH MyTareHe3 W IOJIy4eHue
n0JUIION0B. JIOCTHKEHUSI CEeKIIMU PACTEHU, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

Pasznea 3. DBoJon

HOHHOC YIYCHHE

Tema 3.1. Coaep:xaHnue yueOHOro MatepuaJia
(OBOJIIOLIMOHHAS [Ipennoceiiky BOSHUKHOBEHHS 3BOJIIOIMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
OHoJIOoTHS. BnusiHue 3BOJIIOIMUOHHON T€OpUH HA pa3BUTHE OMOJIOTUU U IPYTHX HAYK.
CBuzerenbctBa 3Bojitouuu. llameoHTonornueckue: IMOCIENOBATEIbHOCTh  IMOSBIEHUS BUJOB B
MaJI€OHTOJIOTUYECKON JIETOMUCH, TiepexoaHbie Gpopmbl. buoreorpadguueckue: cXoAcTBO U pazinuuue GayH u
(h10p MaTEpUKOB U OCTPOBOB.
OMOpPHOJIOTHYECKHE: CXOACTBA U Pa3au4us dMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTENHHO-
QHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTUYHbIC, PYJAMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-
OMOXMMHYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METaOOIMUYECKHUX MyTed y Bcex
OpraHU3MOB.
OpomononHass teopust Y. Jlapeuna. Ilpeamnocbulku BO3HUKHOBEHMS JapBUHU3MA. [IBUXKyllMe CHIIBI
ABOJIIOLIMKM  BUAOB 10 JlapBuHy (KM30BITOYHOE pa3MHOXKEHHE IPU OTPAaHUYEHHOCTH PECYpPCOB,
HeonpeaeéHHas N3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).
Cunrerndeckas teopust 3Bosmoru (CTO) u e€ ocHOBHBIE IOJIOKEHUS.
Tema 3.2. Copnepxanue yueOHOIro MaTepuasa
IBOJIIOIIMOHHAS MukposBosntonus. [Tonynsiiusa kak eIMHUIA BUAAQ U BOJIIOLIHH.
Oouosorusi. JBuxymnue cuibl (PakToOphl) IBOIIONUK BUAOB B MpHUpoje. MyTallMOHHBIA MPOIECC U KOMOMHATUBHAS

M3MEHYUBOCTD. [omyIsIIOHHBIC BOTHBI U JIpeid reHoB. V30Is1us 1 MATpaITis.

EctectBeHHbII 0TOOD - HanpaBIstomui pakTop Botonund. DOpMbI ECTECTBEHHOTO 0TOOpA.

[Tprcoco0ICHHOCTh OPraHU3MOB KaK Pe3yJIbTaT 3BOJIONUHU. [IpuMepsl MPUCTIOCOOICHUH Y OPTaHU3MOB.
ApoMop]O3bI U HINO-aJaNTAIIHH.

Bun u Bumoo6OpazoBanme. Kpurtepum Buma. OcHoBHBIE (POpMBI BHI000pa3oBaHUs: TeorpadudecKkoe,
HKOJIOTHYECKOE.

Makpoosponronus. Popmbl BOONUH: (UITIETHYECKAs, AMBEPTCHTHAs, KOHBEPIEeHTHAs, MapajllebHasl.
HeoOpaTiMOCTh 3BOJIOLNY.

[TporcxoxaeHne 0T HeCNeMaI3UPOBAHHBIX peakoB. [Iporpeccupyromas cnienuanu3anus. AxanTHBHAS




paguarusi.

HpaKTH‘leCROC 3aHATHEC

[Tpaktnueckasst pabota. «CpaBHeHHME BHJIOB 1O MOPQOIOTUYECKOMY KpHUTepuio».«OnucaHue
nprucnocoO0JICHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO XapaKTepay.

Tema 3.3.
Bo3HunkHOBEHNE n
pa3BUTHE KU3HU HA
Semie.

Coaep:xanue yueOHOTro MaTepHaJia

Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3eMIie.

JlonayuyHble IpeICTaBICHUS O 3apOXKACHUM KU3HU. HayuHble runoTe3bl BOSBHUKHOBEHUS KU3HU Ha 3emiie:
abuoreHes W mnaHcrnepMmus. XUMHUYECKas SBONIONUS. AOHOTEHHBIH CHHTE3 OPraHMYEeCKHX BEIECTB U3
HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE TMOATBEPKACHUE XUMUYECKOM dBoonud. HavanbHble 3Tanbl
Ouonoruueckoi »omounu. ['unoresa PHK-mupa. ®opmupoBanne MeOpaHHBIX CTPYKTYP U BO3HUKHOBEHUE
MpOoTOKJIETKH. [lepBbie KJIETKH U UX HBONIONHUA. DOPMUPOBAHNE OCHOBHBIX TPYII )KHUBBIX OPTaHU3MOB.

Tema 3.4. Pa3Butue
PKU3HU Ha 3eMiie

Coaep:xxanue yue0HOro MaTepHaJia

Pazutue xu3Hum Ha 3emsie 1o 3paM W nepuojaM. Karapxeil. Apxeiickas U TPOTEPO30MCKAsl SPHI.
[laneozoiickas »3pa u e TMepuoJbl: KEeMOpPUNCKUN, OPAOBUKCKUH, CUITYPHUICKUH, JI€BOHCKUH,
KAMEHHOYTOJIHBIHM, IEPMCKHUI.

Me3so3olickas 3pa 1 €€ nepuoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaitno3oickas 3pa u €€ mnepuoibl: MAICOTCHOBBIM, HEOICHOBBIM, AHTPOIOTCHOBBIN.XapaKTEPUCTUKA
KJIMMaTa M I'eoJIOTMYECKUX IpoueccoB. OCHOBHBIE dTallbl 3BOJIIOIMM PACTUTEIBHOTO M JKUBOTHOIO MHpA.
ApoMopdo3bl y pacTeHUI U )KMBOTHBIX. [l0siBIIeHUE, paciiBET U BHIMUPAHUE TPYIIIT )KUBBIX OPraHU3MOB.

CucremMa OpraHMYECKOro MHpa Kak OTpaKe€HHE HBOMOUMU. (OCHOBHBIE CHUCTEMATHUYECKUE TIPYIIIIbI
opranu3MoB. BupryanbHas sKCKypcusi «IBOJNIOIUS OpPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIH WIM KPaeBEeJUECKUI My3€l).

HpaKTH'—leCKOC 3aHATHE

HpaKTI/IquKaﬂ pa60Ta <<I/I3yquI/Ie HCKOIMIaCMbIX OCTAaTKOB paCTeHI/Iﬁ N )XUBOTHBIX B KOJIJICKIIUAX).

Tema 3.5. DBoronus
YeJI0BEKA.

Coaep:xxaHue yueOHOro MatepuaJia

OBOJIOIMS YeI0BeKa. AHTPOITOJIOTUS KaK Hayka. Pa3BuTHe MpeACTaBIeHU O IPOUCXO0KIEHNN YEI0BEKA.
Metonpl HM3ydeHHMs aHTponoreHesa. CXOACTBa M pa3ivuus 4YeJOBEKa W KUBOTHBIX. (CHcTeMaTHuecKoe
[1OJIO’KEHUE YEIIOBEKA.

HBmwxynme cuibl (paxkropsl) anTponoreHesa. HacnencrBeHHass M3MEHUMBOCTh M €CTECTBEHHBIM OTOOP.
OO611ecTBEHHBIH 00pa3 *KU3HU, U3TOTOBIIEHUE OPYIU TPya, MBILIUIEHUE, PEYb.

OcHOBHBIE CTaguM M BETBU DBOJIOLUU YEJIOBEKAa: aBcTpajonuTeku, YenoBek ymensiid, Yenosek
MpAMOXOAIME, YenoBek HeaHAepTanbckuil, YenoBek pasyMmHblii. Haxonakn HCKkomaeMbIX OCTaTKOB, BPEMs
CYIIECTBOBaHMsI, 00JIACTh pacpocTpaHeHusi, 00bEM rOJJIOBHOTO MO3T'a, 00pa3 KHU3HH, OPYIHSL.

Tewma 3.6.
UenoBeyeckue pacsl.

Conep:kanue y4eOHOro MarTepuaa

Yenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpOIeouHas (eBpa3uiicKkas), HErpo-aBCTPAJIOUIHAS
(3KBaTOpHaNIbHAS ), MOHTOJIOUAHAS (a3UaTCKO-aMepUKaHCKasi). YepThl MPUCTIOCOOICHHOCTH TIpEACTaBUTECH
4eJIOBEYECKHX pac K YCIOBHM cylecTBoBaHus. EnnncTBO yenoBeyeckux pac. Kputuka pacusma.




IKO0JIOT'UMN

Pa3nen 4. OcHOBBI
Tema Tema 4.1.
OpraHu3Mbl u

OKpyXKarolias cpeja.

Coaep:xanue yueOHOTo MaTepHaJia

Okojorusi Kak Hayka. 3aJadyd U pa3feNbl dKOJOrMH. MeToAbl SKOJOTUYECKUX HCCIIEIOBAHHM.
DKOJIOTMYEeCKOe MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHUs OPraHU3MOB: BOJHASI, HA3€MHO-BO3/AYIIHAS, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Dkonorudeckue ¢akropbl. Knaccudukaius skonornueckux (HpakTopoB: abHOTHYECKHE, OMOTHUYECKUE U
AQHTponoreHHbIe. J(elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue (aKTOphl: CBET, TeMIepaTypa, BIAKHOCTb. DoTomepuoau3M.

OpPraHnu3MOB K ,Z[CI\/'ICTBI/IIO a0MOTHYECKUX (baKTOpOB. buonornueckne PUTMBI.

[Tpucnocobnenus

Tema 4.2. buotuueckue
(axTOpBHI.

Coaep:xxanue yueOHOro MaTepHaJia

buotnyeckue ¢akTopsl. Buabl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIIHS, XHITHIYECTBO, CHMOHMO3 U
ero ¢opmsbl. [lapasutusm, Koomepauusi, MyTyalu3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO).
AMEHCaIN3M, HEUTpatu3M. 3HauYeHHE OMOTHYECKUX B3aMMOACWCTBHUI ISl CYIIECTBOBAHUS OPIaHU3MOB B
MPUPOIHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTEpUCTUKU momyasauud. OCHOBHbBIE [OKa3aTeNu IMOMYJSALUU: YHCIEHHOCTb,
[UIOTHOCTB, POXIA€MOCTb, CMEPTHOCTb, NPUPOCT, MHUrpauus. J[MHaMuKa 4MCICHHOCTH NONYJSALMH U €€
perynsauus.

IIpakTH4Yeckoe 3aHATHE

[IpakTuueckas pabota «BnusHHE cBeTa Ha POCT U Pa3BUTHE YEPEHKOB Kojeycay, «Iloacuér miotHocTH
HOMYJISIIUI pa3HbIX BUJIOB PACTCHUI.

Tema 4.3. CooOmecTBa
1 DKOJIOTUYECKUE
CUCTCMBI.

Conep:xanue yueOHOT0 MaTepHaJia

Coo01ecTBO  OpraHM3MOB 6uonieHo3. CTpykTypsl OHOLIEHO3a:
Tpouueckas (nuieasi). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Okonoruyeckre cucreMsl (3kocucteMsl). [loHsTue 06 skocucreme u 6uoreoneHose. OyHKIMOHAIbHbIE
KOMIIOHEHTbI SKOCUCTEMBI: MPOAYLIEHThI, KOHCYMEHTHI, peiylleHTbl. KpyroBopoT BeleCTB U MOTOK YHEPTUU
B SKocucreMe. Tpoduueckue (muiLeBble) ypoBHM 5Kocuctembl. IlumeBbie menu u cetn. OCHOBHBIE
MOKa3aTelu 3KOCHCTEMBI: OHoMacca, MPOAYKIHMs. DKOJIOTHYEeCKHe MUpaMUAbl: MPOAYKIUHU, YUCIEHHOCTH,
Oromacchl. CBOICTBA HKOCUCTEM: YCTOMUMBOCTD, CAMOperysanus, pazsutue. Cykieccus.

IIpupoaHbIE SKOCHCTEMBI. DKOCUCTEMBI O3€P M peK. DKOCHCTEMA XBOMHOIO WM IIMPOKOJIMCTBEHHOIO
neca.

AHTpPOIIOT€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOo3kocucTeMbl. bronoruueckoe U X034WCTBEHHOE
BHaYeHHE arpodKocucTeM U ypbOoskocucteMm.buopazHooOpazue kak (akTop YCTOWYMBOCTH 3KOCHUCTEM.
CoxpaHeHne OMOJOTHYECKOTO pa3HO00pasns Ha 3eMIIe.

BUIOBasd, IMPOCTPpAHCTBCHHAA,

Tema 4.4. Yueuue B.I1.
Bepnazackoro o
ounochepe.

Coaep:xaHue yueOHOIro MaTepuaJia

VYuenne B.I1. Bepuaackoro o 6uocdepe. ['panuiisl, cocraB u ctpykrypa 6uochepsl. JKuBoe BemecTBo u
ero ¢yakiuu. OcoOeHHOcTH Ouocdepsl Kak TIIOOATBHOW 3KOCHUCTEMBI. J[MHAMHUYECKOE paBHOBECHUE U

oOpaTHas cBs3b B Onocdepe.




KpyroBopoTbl BelIeCTB U OHOrCOXMMHUYECKHE IMKIIBI 3JIEMEHTOB (yriepona, a30Ta). 3OHAIbHOCTh
orochepsl. OCHOBHBIE OMOMBI CYIITH.

Tema 4.5. Copep:kanue y4eOHOro MaTepuaJa
YenoBeuecTBO B YenoedecTBo B Onocdepe 3emiu. AHTpONIOTreHHbIE H3MEeHEHUs B Onochepe.l mobanbHbie IKOJIOTHYECKHe 2 1
ouochepe 3emin. MPOOJIEMBI.

CocymiectBoBanue npuposl U uyenoBedecTBa. CoxpaHneHue O0Mopa3HOOOpa3us Kak OCHOBA YCTOMYHMBOCTU
oroceprl. OCHOBa palMOHATBHOTO YIPABICHHUS NPUPOAHBIMH pPEeCypcaMH U WX HCIOJIb30BAHHUE.
JlocTrokeHust OMOJIOTHH U OXpaHa MPHUPOIBL.

Pa3nea 5. buoJsiorus B ;KU3HU.

Tema 5.1. OcHOBBI IIpodeccnonabHO - OPUEHTHPOBAHHOE COAEP:KAHME
OHMOTEXHOJIOTHH. —
buoTtexHomnoruss kak oTpacib MPOU3BOJACTBAa. |'€HHas WHXKeHepus. JTambl CO3JAaHUS PEKOMOWHAHTHOU 2
JIHK u Ttpancrennsix opranu3moB. Knerounas uHxkeHepuda. KiieTouHble KynbTypbl. MHUKpPOKJIOHAIBHOE 1

pa3MHOXeHHE pacTeHuil. KiloHMpoBaHME BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SHUCTBEHHBIX OPraHU3MOB.
DKonornyeckue u 3rndeckue npodieMel. MO - reHeTHueCKUMO I PUINPOBAHHBICOPTAHU3MBI.

IIpakTnueckoe 3ansaTue «Keiic Ha aHanu3 wuHOpPMANMM O HAyYHBIX JOCTHXKEHHSIX B o01acTu 2 2
TEHETUYECKUX TEXHOJOTUM, KICTOYHOM WH)XCHEpUM, TMHILIEBBIX OHOTEXHOJIOTHI) (3amuTa Keica:
MpeJICTaBICHNE PE3yIbTATOB PEIICHUS KeMCOB B BUJIE BHICTYIIJICHUS C MIPE3EHTAINEH )

IIpakTnueckoe 3aHsiTHe «DTUYECKUE ACMEKTHl Pa3BUTUS OMOTEXHOJIOTUM U NMPUMEHEHHE UX B KU3HU 2 2
YeJI0BEKa», MOMCK M aHalIu3 MH(OpManuu U3 pa3iMyHbBIX MCTOYHUKOB (Hay4yHas W ydeOHas JMTeparypa,
cpenctBa MaccoBod uHpopmanuu, cetb WMutepner). Keiicbl Ha aHaau3 uHdopManum 00 ITHYECKHUX
acneKkTax pa3BuTHs OMOTEXHOJIOrHuHM (10 rpynnam)

JuddepenHnmpoBanHbIi 3a4ET 2 3

Bcero: 12

JUsxapaKkTepUCTUKIYPOBHSIOCBOCHUAy4€OHOTOMATEPHATANCIIONB3YIOTCACIEIYIOINE0003HaueHUs Ha BBIOOP:

1. —o3HaKOMUTENBHBIN (TIOBTOPEHUE paHEE U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. —perpoyKTUBHBIN (BBIIOJIHEHUE IEATEILHOCTH 110 00pa3Ily, HHCTPYKIIUHU UJIH MTOJI PYKOBOJCTBOM)

3. —IPOAYKTUBHBIN (IJIAHUPOBAHUE U CAMOCTOSTENILHOE BBINOJIHEHHE AEATEIbHOCTH, PEIIEHUE TPOOIEMHBIX 331a4: KOHTPOJIbHbBIE pabOThI, CAMOCTOSATENIbHBIC
paboTa, KypcoBble paboThI (ITIPOEKTHI)



3. YCJIOBUAPEAJIM3ALINU ITPOI'PAMMBI IUCHUIIJINHBI
3.1. TpeGoBaHUsI K MUHUMAJILHOMY MaTe€pPHAJbLHO-TEXHHYECKOMY O0ecneyeHn 10

Peanuzanus mnporpamMmbl AUCHUIUIMHBL TpeOyeT Haiuuusg Yy4yeOHOro KkaOWHeTa
OMOJIOTHUH.
O6opynoBaHue yueOHOTO KaOMHeTa:

- IOCAJI0YHbIE MECTa MO KOJIUYECTBY 00YyUarouXCs;

- pabouee MeCTO MpenoaBaTes;

- IOCKa; y4eOHO-METOINYECKOE 00ECIIEYEHUE;

- HarJIAHbIE TOCOOUS: KOMIUIEKTHI Y4eOHBIX TaOJHII, IJIAKATOB.
Texuuyeckue cpeacTBa 00yUeHHUS:

- JJOKaJIbHAsl KOMIIBIOTEPHASI CETh U Tio0anbHas ceTb HTepHeT;

- yIIbTUMENA IPOEKTOP

- UHTE€pPaKTUBHAS JI0CKa/TaHeIb/9KpaH
O6opynoBanue 111 IPOBEICHUS Ja0OPATOPHBIX U MPAKTUUECKUX 3aHATUIA: MUKPOCKOIIBI,
CEKyHJIOMEpP, TOHOMETp, JlabopaTopHas mocynaa (IpoOUpPKH, MOACTABKU Uil MPOOUPOK,
MUHIETHI, TIECOK, CTYMKH C MECTUKAMU, MPEIMETHBIE U TTOKPOBHbBIE CTEKJIA, CTEKIITHHbBIC
Najo4yku, TMpenapoBalibHbIE WIJIbI, (QuibTpoBaibHas Oymara (caiipeTku), CTaKaHbl)
TUIEPTOHUYECKUNA pacTBOp xjopuaa Hatpus, 3%-HbII pacTBOp MEPOKCHIAa BOJOPOAA,
pacTBOp Homa B HOAMCTOM Kalluu, TJMIEPUH, KIyOHH KapTodens, JUCT DII0ACH
KAHAJICKOW, oA pAOWHBI OOBIKHOBEHHOW (pAOMHBI WJIM TOMAaTa), JIyK pernyaTbli,
pa3BEICHHBIE B BOJIE IPOXKIKH).

3.2. UndopmannonHoe odecneyenne 00yueHust

Ilepeyens  pekoMeHAyeMbIX  y4eOHbIX  u3aaHuili, HHTEepHeT-pecypcos,
JTOMOJTHUTEIbHOU JIUTEPATYPbI

OcCHOBHBIE HCTOYHUKH:

1. ITaceunuk, B. B. buonorus. 10 knacc (6a3oBbiii ypoBeHb) : yueOHHMK / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. Pybnos ; mox pen. B. B. [laceunuxka. -
Mockaa : IlpocBemenue, 2022. - 223 c¢. - ISBN 978-5-09-099558-0. - TekcrT :
anexkTpoHHbii. - URL: https://znanium.com/catalog/product/1922236 (nata
obOpamenusi: 13.06.2023). — Pexxum ocTyna: 1o moAmnucke.

2. Tlaceunuk, B. B. buonorus. 11 knacc (6a30BbIii ypoBeHb) : yueOHHK / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. Py6moB ; mox pen. B. B. [laceunuka. -
Mockaa : IIpocBemienue, 2022. - 272 c¢. - ISBN 978-5-09-099559-7. - Tekcr :
anexkTpoHHbI. - URL: https://znanium.com/catalog/product/1922257 (nata
obpamenusi: 13.06.2023). — Pexxum ocTyna: 1mo moamnucke.

JlonoJIHUTEIbHbIE HCTOYHUKU:

1. Axmenosa, T. U. buonorus : yueOnoe nocooue / T. 1. AxmenoBa. - Mockaa :
PI'VII, 2020. - 150 c. - ISBN 978-5-93916-859-5. - TekcT : 2JIEKTpOHHBIH. -
URL:  https://znanium.com/catalog/product/1689573  (mata  oOpalicHHS:
13.06.2023). — PesxuM gocTyna: mo moarnucKe.






4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA JUCIHIUIIJIMHbI

KoHTpoiib u olieHKa pe3ybTaTOB 00yUeHHUs OCYIECTBISICTCS MPENoiaBaTesieM B
MpoIIeCcCe MPOBEACHUS MPAKTUYCCKUX 3aHATUH M JTAOOPATOPHBIX pabOT, TECTUPOBAHMUSI,
a TakXKe BBHINOJHEHUS OOYJAIONUMUCA WHIWBHIYAIbHBIX 3aJaHUN, TIPOCKTOB,
uccienoBannil. Pe3ynbrarsl 00yd4eHus: ONpeaessiioT, YTo 00yJaromuecs JOJKHbI 3HATh,
MIOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUN U3YUEHUS TUCIUIUINHBL.

KoHTposib u omeHka pe3yabTaTOB OCBOEHHUS  001Ie00pa3oBaTeNbHOM
JUCHUIUIMHBL PACKPBIBAIOTCS 4epe3 JUCHUIUIMHApHBIE (TIPEAMETHBIE) pe3yJbTaThl,
HarpaBJeHHbIE Ha (QopMupoBaHWE OOMMX M MPOQPECCHOHAIBHBIX KOMIICTCHIIUHA TIO

pa3aciiaM U TCMaM COACPIKaAHUA yqe6Horo MaTcpuajia.

Oo6mras/ Pazngen/Tema Tun oueHOYHbIX MEPONIPUATHIA
npodgeccuoHaNbHAs
KOMIIeTeH I Usl
OK 02 P1, Tema 1 OneHuBaemast TUCKyCCHs 10 BOIIPOCaM JIEKIIUU
OK O1 P1. Tews: 2.5 Bbimonnenne u 3amura  J1a0OpaTOpHBIX paboT U
NPaKTUYECKHX.
OK 02 [IpencraBneHue YCTHBIX COOOIIEHUI C Mpe3eHTalUeH,
OK 04 IO OTOBJICHHBIX o HIEPEYHIO HCTOYHHKOB,
OK 01 P1, Tema 6 PCKOMEHIOBAaHHBIX MPEIOIaBATEIICM.
OK 02 @poHTaNIBHBIN 0IIpOC
OK 02 P2, Temsr 1-3 OO6cy>kaeHue o Borpocam JEKIUH
OK 04 Tect/onpoc
pa3HBIX CUCTEMAaTHUECKUX TPy
OK 01 P2, Tema 4 TecToBbIE 3aAaHUS
OK 02 CocraBnenune cxem
OK 01 P2, Tema 5-6 Pemlenne  nMpakTHKO-OPUEHTUPOBAHHBIX  PACUETHBIX
OK 02 3a1aHUI
OK 04 OnenuBaemast TUCKYCCHS
OK 02 P3, Temsr 1-3 3ammMra Keiica: NpescTaBlIeHUE PE3yJIbTaTOB pEIICHUs
OK 04 KeiCcoB (BBICTYIJIEHUE C MPE3EHTANEH )
OK 01 P4, Temsr 1-5
OK 02
OK 07
OK 01 P4, Tema 6
OK 02
OK 04
OK 07
OK 02 P4, Tema 7
OK 04
OK 07
OK 01 P5.Tema 1
OK 02
OK 04
IIK 3.6. P1, Tema 2
IIK 3.7. P4, Temsr 1-7




