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Pabouass mnporpamma yueOHoU mucturuiiHbl «OY/].01.09 Buosorusi» pans  oOydaronmxcs
cnepuanbHocTH 54.02.01 [IuzakiH (1o OTpac/siM) COCTaB/eHa Ha OCHOBaHWM (hefiepaibHOTO
rocy/lapcTBeHHOro 0Opa3oBaTeNnbHOr0 CTaHZApTa CpeiHero MnpodeccroHasbHOr0 00pa30BaHUs 10
crieguanbHOCTH 54.02.01 duszaiiH (10 OTpac/sM), YTBEpPXKAEHHOrO IIpUKa3oM MuHHCTepCTBa
nipocBenteHusi Poccurickor ®epepaumu ot 5 Masg 2022 1. Ne 308, ¢ yueTomM COOTBETCTBYIOLLEU
NpUMepHON OCHOBHOW 00pa3oBaTenbHOM TIPOTpaMMbl, a TakK)Ke Ha OCHOBaHUU (heJepanbHOTO
roCy/JapCTBEHHOTO0 0Opa30BaTe/IbHOTO CTaH/AapTa CpefHero obiero oOpa3oBaHusl, YTBEP)KAEHHOTO
nprka3oM MuHucTepcTBa 0bpa3oBanus 1 Hayku Poccuiickoit ®efeparu ot «17» mas 2012 r. Ne
413, u nonokeHU ¢enepanbHON 00pa3oBaTebHOM MPOTrpaMMbI CpefiHero obirero obpa3oBaHus,
yTBep>XAeHHOU nprka3oM MuHUCTepCcTBa npocBellieHus: Poccuiickoii ®esepaiiyu oT «18» mast 2023
r. Ne 371.

CocrtaBuresb paboueii IpOrpamMMBbI:

9.A. Capoeibuasiua

(noonucw) (MOD, donxcHoCcmMb)

Pabouass mporpaMmMa paccMoTpeHa U ofoOpeHa Ha 3acefjaHuM LMKI0Boi Komuccuu LICITO
«20» deBpans 2025 r., npotokosa Ne 12

[Ipencenarens LK Capoiousin D.A.

(noonucn)
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1. OBIIIAAI XAPAKTEPUCTHUKA PABOYEM ITPOIr'PAMMBI YUYEBHOM JUCIUITI/INHBI
«buosoruga»

1.1. MecTo AMCUMILIMHBI B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMbI

YuebHast guciuiiiMHa —«buosorusi»  sSBAseTcss  uyacThio  00IleoOpa3oBaTeNIbHOTO  IIUKJ/IA
obpa3oBaTe/ibHOM TPOrpaMMbl B COOTBETCTBUH C (efepaJbHbIM TOCYZAAPCTBEHHBIM 00pa30BaTebHbIM
cTaHzapToM 10 creguanbHocT  54.02.01 [IuzaiiH (10 OTpac/isM), YTBEP)KAEHHbIM IPUKa30M
MuHucTepcTBa ripocBeliieHus: Poccuiickoit ®@epepariiu ot 05.05.2022 Ne 308.

1.2. ITes1b ¥ y1IAaHMpYeMBle pe3y/IbTaTbl 0CBOCHUSA AUCLIUILIMHDBI

Lenbp wu3yueHWs [AUCLUIUIMHBI — OBJaJileHHe OOyYarol[UMHUCS 3HAaHUSMU O CTPYKTYPHO-
(YHKIMOHATBHON OpraHW3alvy XKUBBIX CUCTEM PA3HOTO paHra W MpHoOpeTeHHe YMEHHWM HCIOh30BaTh
9TU 3HaHUs [/l TPaMOTHBIX JeliCTBUI B OTHOILIIEHUH 00BEKTOB >KMBOUM MPUPOABI U pellieHUs] Pa3/TuuHbIX
JK3HEeHHBIX TIPO0sieM.

HocTtwkeHue Ley U3yueHUs JUCLIMTUIMHBI 00ecrieunBaeTcs pellieHreM CJie/IyIoIInX 3aJau:

OCBOEHHe O0yYaroIMMKCS CHUCTeMbl 3HAaHMA O OMOJIOTHUECKMX TeOpHUsiX, YUeHMsX, 3aKOHaXx,
3aKOHOMEpHOCTSX, TMIOTe3aX, MpaBWiax, CIy)KallldX OCHOBOM /i (OpPMHDOBaHHWsI Mpe/CTaB/IeHUN O
€CTeCTBeHHO-HAyYHOM KapTWHEe MHpPa, O MeToJaX HAay4HOro T03HaHWs, CTPOEHWH, MHOTrooOpasuu u
0COOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHM3alliy, BbIJAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCC/IeJOBaHUSAX B OHOJIOTUY;

dopmupoBaHrve y 0O0yuaroIMXcsl TI03HABaTebHbIX, WHTE/UIEKTYalbHbIX UM  TBOPUYECKHX
CIIOCOOHOCTEH B MpOoLiecce aHa/iu3a JaHHBIX O MYTSAX Pa3BUTHS B OMOIOTMM HAay4YHBIX B3TJISIZ0B, HeH U
MO/IX0/I0B K M3yUEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aLuy;

CTaHOBJIeHWe y oOyuaromuxcsi oOrmieli Ky/ibTypbl, (YHKIIMOHAIbHOW T'PaMOTHOCTH, DPa3BUTHe
yMeHH 0ObsCHSITh U OLIeHHUBaTh SIBJIEHUS] OKPY KaroIllero MUpa >KWBOU MPUPO/Ibl HA OCHOBAHUM 3HAHUH U
OTIBITA, TIOTYYeHHBIX MPU U3yUYeHUH OMOJIOTHM;

dbopmupoBaHre y 00yYarLUXCsl YMEeHHUH WITFOCTPUPOBaTh 3HaueHWe OWOJIOTMUecKUX 3HaHWMN B
MPAaKTUYEeCKON [1eITe/IbHOCTH Ue/ioBeKa, pa3sBUTUM COBPEMEHHBIX MEJULMHCKUX TeXHOJIOTUH U
arpoOMOTeXHOJIOTHA;

BOCITUTAaHWe YOeXJeHHOCTH B BO3MO)KHOCTH TIO3HAHUSI YeJIOBEKOM JKMBOM TIPUPO/BI,
Heo0X0oMMOCTH OepeXXHOTO OTHOIIEeHWs K Hel, COOJIofieHHsT 3TUYeCKUX HOPM TIpU TIPOBe/leHUU
OMO0/IOTHUECKUX UCCI/IeIOBAaHUM;

OCO3HaHWEe IIeHHOCTH OWOJIOTMUeCKWX 3HaHWM [i/is TIOBBIMIEHUS] YPOBHSI 3KOJIOTUYeCKON
KyJbTYPBl, 17151 JOPMUPOBaHUSI HAYUHOTO MUPOBO33DEHHUS;

npUMeHeHWe TIPUOOpeTeHHBIX 3HAHWUW W yMEHWH B TIOBCEJHEBHOW >KU3HU [ OLIeHKU
TOC/IeZICTBUM CBOeH /lesiTe/TIbHOCTH 10 OTHOILEHUIO K OKpYJKarollel cpesie, COOCTBEHHOMY 3/J0POBBIO,
obocHOBaHMe U cob/oieHre Mep MPohUIaKTUKK 3a001eBaHuH.

Ocob6oe 3HaueHue gucHuruiiHa umeeT nipu GopmupoBanuu OK 01, OK 02, OK 04, OK 07, IIK

4.1.
B pamkax rporpamMMel yueOHOM AMCLMTUTMHBI TUVIAHUPYIOTCS C/Ie[YIOIIYe pe3y/ibTaThl ee OCBOEHUS:
Kop 1 HaMeHOBaHMe IInanupyemMsble pe3y/bTaThbl 0CBOEHUSA AUCHUILINHBI
(hopMupyembIx Oo6mue JucouniMHapHble (IpejMeTHbIe)
KOMIeTeHIMH
OK 01. Beibupars B uacTtu TpyA0BOrO BOCIIUTAHUA: - cOpMUPOBAHHOCTb 3HAHUM O MecTe U
Cr1oco0bl peleHust - TOTOBHOCTb K TPY/]y, OCO3HaHHe LIeHHOCTH | Poyii OMOJIOrUH B CCTEME Hay4YHOI'0
3a71a4 npoecCuoHaTbHON MacTepCTBa, TPYAO0/I00ueE; 3HaHUs; (PyHKIMOHATbHON
JlesiITe/IbHOCTH - TOTOBHOCTB K aKTUBHOU JleATe/IbHOCTH rPaMOTHOCTH YeJIOBeKa Ji/1s1 pellleHust
TIPUMEHUTEJIBHO K TeXHOJIOTMYEeCKOM 1 COLMaIbHOU JKM3HEHHBIX TIPo0JIeM;
pas/Iu4HbIM HarpaB/eHHOCTH, CII0COOHOCTh - c(hOpMHUPOBAHHOCTb YMEHUM
KOHTEeKCTaM VHULIAUPOBATS, [IJIAHUPOBATh U packKpeIBaTh COJeprKaHue
CaMOCTOSTe/IbHO BBIITO/IHATD TaKyHO OCHOBOIIO/IAraroIuX OMOMOrHUecKrx
JlesITeJIbHOCTD; TEepPMUHOB U NOHSITUH: )KWU3Hb, K/IETKa,
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- UHTEepeC K pa3/uuHbIM chepam
rpodeccroHanbHOM 1esTe/IbHOCTH.
OesnadeHue yHu8epcaabHbIMU yueOHbIMU
Nno3Hagame/bHbIMU Oelicmeusimu:

a) Oa30BbIe IOTHUECKUE JIEHCTBHYS:

- CaMOCTOSITe/IbHO (hOPMY/IMPOBATh U
aKTyaJM3UpOBaTh Mpobemy,
paccMaTpHUBaTh ee BCeCTOPOHHE;

- yCTaHaB/IMBATh CyIIleCTBeHHbIN TPU3HAK
VI OCHOBaHUA [|/1sl CPaBHEHNS,
Knaccudukanyu v 06001eHus;

- OTIpeZIeNIATH LieJIN [eTe/TbHOCTH, 33/1aBaTh
rlapaMeTphbl ¥ KPUTEPUU UX JOCTKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTHU U
TIPOTUBOPEYHS B PACCMaTPUBaeMbIX
SIBJIEHUSIX;

- BHOCUTb KOPPEKTHBBI B /leSITeIbHOCTD,
OL|eHMBaTh COOTBETCTBHE Pe3y/IbTaTOB
L[eJIsIM, OL|eHUBATh PUCKH MTOCTeACTBUNA
JiesATeTbHOCTH;

- pPa3BMBaTh KPEAaTUBHOE MBIILIEHUE TTPU
pelLIeHNH )KU3HEeHHBIX 1pobiiem;

0) O6a30BbIe MCCIe0BATeIbCKUE JEHCTBUS:
- B/IaZieTh HaBbIKaMH yueOHO-
HCCe[0BaTeNbCKOW U MPOEKTHOM
JiesTeTbHOCTH, HaBbIKaMU Pa3perieHust
npobiem;

- BBISIBJIATH IPUYMHHO-CJIe/ICTBEHHBIE CBSI3U
Y aKTya/JM3UpOBaTh 33/1auy, BbIIBUTATh
TUTIOTe3y ee pelleHus, HaXOJUTh
apryMeHTHI /1Sl ZI0Ka3aTebCTBa CBOUX
yTBep)KJIeHHH, 3a/]aBaTh IapamMeTphl 1
KPUTEPHH pellieHus;

- aHa/IM3MPOBATh MO/IyUeHHbIe B X07ie
PeLIeH s 33/1au pe3yJbTaThl, KPUTHUECKU
OL|eHMBAThb UX JJOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MeHeHHe B HOBBIX
YCJIOBUSIX;

- yMeTb TIepeHOCHUTh 3HaHUS B
TI03HaBaTeIbHYIO U MPaKTHUeCKy0 06/1acTi
JKU3He/lesITeIbHOCTY;

- yMeTb UHTErpUpOBaTh 3HAHUS U3 Pa3HBIX
TpeJIMeTHBIX 00/1acTel;

- BBIJIBUr'aTh HOBbIE U/ieH, NpefjiaraTh
OpUT'MHAJTbHBIE TIOIX0/Ibl M PEeIleHNS;

- CMIOCOOHOCTD MX MUCTIO/Ib30BaHMS B
To3HaBaTeLHON U COLMaIbHOM NPaKTHKe

TKaHb, OPTaH, OPraHu3M, BU/,
TIOMYJISATNSA, 9KOCKCTEMa, OHOIIeHO3,
ouocdepa; meTabosn3M (0OMeH
BeIIeCTB U NIpeBpalljeHre SHEPTHUH),
romeocras (caMoperyJisiLys),
OrocrHTe3 Oesika, CTPYKTypHast
OpraHU3alIUs XKUBBIX CUCTEM,
[TUCKPETHOCTh, CAMOPETYJISLVS,
CaMOBOCTIpOU3BeieHue (PerpoayKLs),
HacJie/[CTBEHHOCTh, U3MEHUMBOCTh,
SHEepro3aBUCHMOCTb, POCT U Pa3BUTHE,
YPOBHEBasi OpraHu3aIus;

- c(opMHUPOBAHHOCTb YMEHUM
PacKpbIBaTh CO/IEP>KaHUE
OCHOBOTIO/IAraloIMX OHOIOTHYeCKUX
TeOpUl U TUIOTe3: KIeTOUHOMU,
XPOMOCOMHOM, MYTallUOHHOM,
3BOJIFOLIMOHHOM, IPOUCX0XKAEHUS
>KU3HU U UeJI0BeKa;

- c(popMHUPOBAHHOCTb YMEHUM
PacKpbIBaTh OCHOBOIIO/IAraroIye
Ouo/IorUeCKHe 3aKOHBI U
3akoHOMepHocTH (I'. Mengens, T.
Moprana, H.W. BaBunoga, 3. I'ekkesns,
®. Mronnepa, K. bapa), rpaHurip! ux
TIPUMEHUMOCTH K JKMBBIM CUCTEMAM;

- ipuobpeTeHMe OTbITa MPUMEHEHHS
OCHOBHBIX METO/IOB HAYUHOT'O
T03HAHUSA, UCTIO/B3YEMbIX B OHOIOTHU:
HabI0/IeHNST U OTIMCAHUST KUBBIX
CHUCTEM, TIPOLIECCOB U SIBJIEHUM;
OpraHu3allvy U MPOBe/IeHUsI
OMO0/IOTMUECKOTO SKCIIEPUMEHTa,
BBIJIBIDKEHUSI TUTIOTE3, BBISIBIIEHUS
3aBUCHMOCTH MEX[Y UCC/IeyeMbIMU
Be/TMUMHAMHU, 00BSICHEHUS TIOTyYeHHBIX
pe3y/bTaToB U (hOPMYIMPOBAHUS
BBIBO/IOB C HCITIO/Ib30BAaHUEM HayUHBIX
TIOHSITUM, TEOPUM U 3aKOHOB,;

- c(popMUPOBAHHOCTb YMEHUMN
BBIJIEJISITh CylIleCTBEHHbIe TIPHU3HAKU
BUPYCOB, KJIETOK ITPOKAPHOT U
3YKapUOT; OJTHOKJIETOUHBIX U
MHOTOK/IETOYHBIX OPTaHU3MOB, BUJIOB,
OUMOTeOIIEHO30B U SKOCHCTEM;
0cobeHHOCTH TpoLieccoB 0OMeHa
BEIIeCTB Y TIPeBPAllleHus SHEPTHH B
KJIeTKe, (POTOCHHTEe3a, M/IaCTUYECKOTO U
SHEPreTUYeCcKoro ooMeHa,
XeMOCHUHTe3a, MUTO03a, Mei03a,
OTJIOZOTBOPEHUS, PA3BUTHUS U
Pa3sMHOKEHHUS], UHAUBUTY &JTbHOTO
pa3BUTHS OpraHu3mMa (OHTOreHe3a),
GopnOBI 3a CylllecTBOBaHUeE,
eCTecTBeHHOTro 0T6Oopa,
BU/I000pa30BaHus,
TIPUCTIOCO0/IEHHOCTH OPraHW3MOB K
cpefie OOUTAHWUS, BIVSHUS
KOMIIOHEHTOB SKOCHUCTEM,
AHTPOTIOTeHHBIX U3MEHEHUH B




9KOCHCTEeMax CBOe MEeCTHOCTH,
KPYTOBOPOTA BeIlleCTB U MpeBpalijeHue
3Hepruu B buocdepe;

- c(hopMUPOBAHHOCTb YMEHUM pelllaTh
OuoJIorHUeCcKre 33/1auk, COCTAB/ISITh
reHOTUNHUYeCKHe CXeMbl CKPellUBaH s
TS pa3HBIX TUTIOB HAC/Ie/JOBaHUS
TIPU3HAKOB § OPTaHU3MOB, COCTABJISITh
CXeMblI TlepeHoca Bell[eCTB U SHepTUU B
sKocucTeMax (Liery MUTaHuWs, NULeBbIe
CeTH);

- c(hopMUPOBAHHOCTb YMEHUM
KPUTUUECKU OLleHUBaTh WH(OpMAaIUI0
OMOIOrMUECKOT0 CO/IePKaHMUS,
BKJTIOUAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
13 Pa3/IMYHbIX UCTOYHUKOB (Cpe/iCcTBa
MacCcoBOM UH(pOpMaIUH1, HayYHO-

IOy /ISIPHBIE MaTepHaIbl);
WHTEPIIPeTUPOBATh ITUYECKHE aCIeKThI
COBpeMeHHbIX UCCIeJOBaHUMN B
Ouosioruy, MeJuLMHe, OMOTeXHO/IOIUH;
paccMaTpHUBaTh ra00aIbHbIe
9K0JIOTHYeCKUe TIPo6IeMbl
COBPEMEHHOCTH, (HOPMUPOBATh 10
OTHOIIIEHHUIO K HUM COOCTBEHHYHO
TIO3UL[HIO;

- chopMHUPOBAaHHOCTb YMEHUH
C03/1aBaTh COOCTBEHHBIE MMUCEMEHHBIE
U YCTHbIe COOOITIEHUS Ha OCHOBE
Ouoiornueckoi HHGopMarLuy 13
HECKOJIbKUX UCTOUHUKOB, TPAMOTHO
WCIO/b30BaTh OHATUUHBIN ammapar
OroJIoTHN.

OK 02. Ucrmosib30BaTh
COBpPEMEHHbBIE

CpeJCTBa MOWCKA, aHa/In3a U
HHTeprpeTaluy nHhopMaluu,
1 UH(OpPMaIMOHHbIE
TeXHOJIOTUH JJI51 BBITTOTHEHUS
3a/1au ripodecCHOHaNTBHON
J1eATeTbHOCTH

B o6s1acTvt 11eHHOCTH HAayYHOTO MTO3HAHUS:

- chopMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIIET0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKK U 00IT[eCTBEHHOM
TIPAaKTUKH, OCHOBAHHOTO Ha JIUaJiore KyJILTYp,
CTIOCOOCTBYFOLIIETO OCO3HAHMIO CBOETO MeCTa
B TIO/IMKY/IbTYPHOM MUPE;

- COBepILLIEeHCTBOBaHUE SI3bIKOBOM U
YMTaTeIbCKOU KY/IbTYPhI KaK CPe/ICTBA
B3aNIMOZIEUCTBUS MEXKY JTFOAbMU 1
M03HaHUsI MUDA;

- 0CO3HaHHe 1]eHHOCTU HayYyHOU
JIesiITeTbHOCTH, TOTOBHOCTh OCYII[€CTBIIATE
TPOEKTHYI0 U UCC/Ie[j0BaTeTbCKYI0
JlesiTe/IbHOCTb UHAWBHAYaNbHO U B TPYTIIIe.
OenadeHue yHUBepCaabHbIMU YUeOHbIMU
no3Haseame/bHbIMU OelicCmeusiMu:

B) paboTa c nHbOopMalUei:

- B/IaZIeTh HaBbIKAMM T10/TyUeHUsT
vHGOPMAIUHU U3 UCTOUHHUKOB Pa3HbIX
THUTIOB, CAMOCTOSITe/TbHO OCYILeCTBIISATh
TIOUCK, aHa/K3, CUCTeMaTU3aluio U
WHTEPIIpeTalyio HHGOpMaIuu pa3InuHbIX
BU/IOB U (hOpM TIpe/iCTaB/IeHuS;

- CO3JaBaTh TEKCThI B Pa3/IMYHbIX (hopmaTax
C yUeTOM Ha3HaueHUs UHHOPMAIUHU U
11e/IEBOU ayJIMTOPUH, BhIOUpast

- c(hopMHUPOBAHHOCTb YMeHHUH
KPUTHYECKH OLIeHMBaTh WH(OPMALHIO
OHOIOTUUeCKOTO COZlePIKAHHS,
BKJ/TIOYAIOIIIYI0 TICeBJJ0HayYHble 3HAHUS
W3 pa3/TMUHbIX UCTOUHUKOB (Cpe/ICTBa
MaccoBoi nH$opMaLKK, HayYHO-
TIOMY/ISIPHBIE MaTepHarbl);
VHTEeppeTHpOBaTh ITHUECKHUEe aCleKThl
COBPEMEeHHbIX MCC/Ie/JOBaHUH B
Ouosioruuy, MeJuIHe, OMOTeXHO/IOIUH;
paccMaTpuBaTh I106anbHble
9K0JIOTUYeCcKue TIpoOIeMbl
COBpPeMEeHHOCTH, (OPMHUPOBATH 110
OTHOILIEHHIO K HUM COOCTBEHHYIO
TI03ULIUIO;

- cOpPMHUPOBaHHOCTh YMEHUH
co3/1aBaTh COOCTBeHHbIE TMCbMEHHbIE U
YCTHBIE COOOIIeHNsT HAa OCHOBe
Ouonoruueckoi nHGOpMary 13
HECKOJIbKMX UCTOUYHUKOB, TPAMOTHO
WCTIO/Tb30BaTh MOHSATUMHBIN amrapaT
Ouosoruu
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ONTUMaJILHYIO (POPMY TIpe/ICTaBIeHUS U
BU3Yya/TU3aIWY;
- OLIeHUBATb JOCTOBEPHOCTb, TETUTUMHOCTD
VMH(bOPMAIL|H, ee COOTBETCTBHE MPABOBLIM U
MOpPaJTbHO-3THUECKUM HOpPMawm;
- WCTIOb30BaTh CPe/CTBA
MH(POPMAIMOHHBIX ¥ KOMMYHHUKAL[HOHHBIX
TeXHOJIOTUH B pellleHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX ¥ OPraHU3al[MOHHBIX
3a/1au ¢ Co0JII0/IeHreM TpeOoBaHMH
3PrOHOMHKH, TEXHUKHU 0e30T1acHOCTH,
TUTHEHBI, pecypcocbepexeHus, TTPaBOBbIX U
3TUYeCKHUX HOPM, HOPM MH(OPMaI[HOHHOM
6e30I1aCHOCTH;
- BJIa/IeTh HABBIKAMU PaCliO3HaBaHUS U
3aimThl UH(opMaLuu, UHHOPMAI[MOHHOU
0e30MacHOCTH IMYHOCTU

OK 04. 3ddexTrBHO
B3aKMO/IeliCTBOBaTh U
paborath B
KOJIJIEKTHBe ¥ KOMaH e

- TOTOBHOCTB K CaMOPa3BUTHIO,
CaMOCTOSITe/TLHOCTH U CaMOOTIpeZieIeHHIO;
-OBJIaJieHre HaBbIKaMy yueOHO-
WCCIle[loBaTeNbCKOM, MPOEKTHOU U
COLIMA/ILHOM eSITe/IbHOCTH.

OenadeHue yHu8epcanbHbIMU
KOMMYHUKAMUGHbIMU OelicmausiMu:

0) coBMecTHast 1esITelTbHOCTb:

- IOHUMATh U UCII0J/Ib30BaTh MPEUMYIIeCTBa
KOMaHZHOM U UHAVBUAYaTbHON paboThI;

- IPUHUMATB LIe/T1 COBMECTHOU
JlesITelIbHOCTH, OPraHU30BbIBATh U
KOODAWHHPOBATh AENCTBUS TI0 ee
JIOCTVDKEeHHIO: COCTaBJISITh TJ1aH JIeHCTBUM,
pacripeiesisiTb PO/ C yueTOM MHeHUH
YUYaCTHUKOB 00CYX/IaTh Pe3y/IbTaThl
COBMECTHOU paboThI;

- KOOP/IMHUPOBATE U BBITIOIHSTE paboTy B
YCJIOBUSIX PeaTbHOTO, BUPTYaJbHOTO U
KOMOWHMPOBAaHHOTO B3aUMO/[eMCTBUS;

- OCYIIECTB/ISITh TTIO3UTHBHOE
CTpaTernueckoe MoBejjeHre B pa3/IMYHbIX
CUTYaI[UsIX, TIPOSIB/ISITH TBOPUECTBO U
BoOOpakeHWe, OBbITh MHALIMATUBHBIM.
OesnadeHue yHu8epcanbHbIMU
pe2y1simueHbiMu Oeticmeusimu:

I) IpUHSTHE Ce0s U IPYTUX JTHOJEH:

- IPUHUMATL MOTUBLI U apTYMEHTBI IPYTUX
JIF0ZIel TIpY aHa/In3e pe3y/IbTaToB
JlesiTeIbHOCTH;

- IpU3HaBaTh CBOE MPaBo W MPaBo JIPYTUX
JIFOZIeH Ha OIIMOKM;

- pa3BUBaTh CMIOCOOHOCTL MOHUMATh MUP C
TIO3ULIMU APYTOT0 YesioBeKa

npruoOpeTeHye OTbITa MPUMEHEeHHsT
OCHOBHBIX METO/IOB HAyUHOT'O
TI03HaHUs], UCIO/Tb3yeMbIX B OHMOIOTHM:
HabM0IeHNST M OTIMCAHUST KUBBIX
CHCTEeM, MPOLIECCOB U SIBJIEHU;
OpraHH3alvH 1 TPOBe/IeH st
O10I0rNuecKoro sKCriepuMeHTa,
BBI/IBDKEHUSI TUIIOTE3, BBISIBIIEHUST
3aBHCHUMOCTH MEXY UCC/IelyeMbIMU
BeJINUMHAMHU, 0OBSICHEHUS TTOTyUeHHBIX
pe3y/bTaToB U (hOPMYIMPOBAHHUS
BBIBO/IOB C MCTIO/Ib30BaHUEM HayUHBIX
TIOHSATHH, TeOpHil U 3aKOHOB

OK 07.

CopieliCTBOBAaTh COXpaHEHUIO
OKpY>Karoll[elt cpe/ibl,
pecypcochepexeHuto,
MIPUMEHSITh 3HaHUs 00
M3MeHeHUH K/IMMara,
TIPUHLIUTIBI

Gepe’K/IMBOro NPOU3BO/ICTBA,
3¢ dekTrBHO

B o6aacmu 3Kon02uuecko20 60CNUMAHUsI:

- cOpMHUPOBAHHOCTH SKOJIOTHYECKOMH
KYJIbTYDbI, IOHUMaHUe BIASHUS
CoLManbHO-3KOHOMUUECKUX TPOL[eCCOB Ha
COCTOsIHUE TIPUPOAHON 1 COLIMA/IbHOM
Cpefibl, 0CO3HaHMe r106abHOTO XapakTepa
5KO0JIOTUUYECKHX TIP00JieM;

- MJIAHUPOBaHUE U OCYILeCTB/IEHUE
JIeliCTBMH B OKpYJKarolllel cpejie Ha OCHOBe

- chOpMHPOBAHHOCTD YMEHHUSI
TIPUMEHSTh TIO/TyYeHHBIe 3HAHUS JJ1s
00BsICHeHNs OMOIOTMUeCKUX
TIPOLIeCCOB U ABJIEHUH, [J1s1 IPUHATHS
MPaKTHUECKUX PeIIeHUH B
MTOBCeIHeBHOM JKU3HH C 1{eJIbI0
obecrieueHys 6€30MacHOCTH CBOETO
3[I0POBBS M 3[J0POBbSI OKPY KAIOIIINX
Jrofiel, cobmoieHust 3J0pOBOro obpasa
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JlefICTBOBaTh B UpPe3BbIYAIHBIX
CUTYaLMsIX

3HaHUA LjeJlell yCTOMYMBOIO pa3BUTHS
yeJIoBeUeCTBa; akTUBHOE HeIpusiTe
JeficTBUM, TPUHOCSIIUX BpeJl OKpY»Karollleit
cpefie;

- yMeHHe ITPOrHO3UPOBaTh
HebIaronpusTHbIE YKOJOTUYeCKHe
TIOC/IeZICTBYS TIPeTIPUHIUMAEMbIX AeHCTBUH,
TpeJOoTBpallaTh UX; paclIMpeHre OMbITa
JIesiTe/IbHOCTH 9KOJIOTHUeCKOi
HaTpaB/IeHHOCTH;

- OBJIaJieHre HaBbIKaMH yueOHO-
WCCIeJOBAaTeTCKOU, TIPOEKTHOMN U
COLIMAIbHOM [lesiTe/IbHOCTH

’KU3HH, HOPM T'PaMOTHOTO TIOBE/IeHUS] B
OKpY>Karolillel pUPOAHOI cpefie;
NIOHMMaHre HeoOX0AUMOCTH
WCII0/Ib30BaHUsI AOCTYKEHUM
COBpeMeHHOH OUOoIoTUr 1
OuoTexHOJIOTH [J151 paLliOHA/TLHOTO
TIPHPO/IOTIOJIb30BaHKS

IIK 4.1. Tlnaaupoeats paboty
KOJUIeKTHBA

B wacTi Tpy10BOTO BOCTIUTAHUSI:

- TOTOBHOCTH K TPYAY, OCO3HaHKe LIeHHOCTH
MacTepCTBa, TPYy10/T00ue;

- TOTOBHOCTB K aKTHBHOM /IeSITe/TbHOCTA
TEeXHOJIOTUYEeCKOM U CoLMabHOU
HaTpaB/IeHHOCTH, CIIOCOOHOCTh
WHUILIMUPOBATh, T/IAHUPOBATh U
CaMOCTOSITE/TbHO BBITIO/THSTH TaKyH0
JesITeNIbHOCTE;

- UHTepeC K Pa3/inyHbIM cepam
npod)eCCUOHANBHOM [1eSITeTbHOCTH.
OenadeHue yHUBepCaabHbIMU yueOHbIMU
no3Haseame/bHbIMU OeliCmeusiMu:

a) 6a3oBbIe JIOTUUECKUE JEHCTBUS:

- CaMOCTOSITeJTBHO (JOPMYJ/TUPOBATE U
aKTyaIM3upoBaTh Mpobiemy,
paccMaTpuBaTh ee BCECTOPOHHE;

- OTIpeieNIATh LU AeATebHOCTH, 3a/1aBaTh
rapamMeTphl ¥ KPUTEPUH UX JOCTHXKEHUS;

- BBISIBJIITH 3aKOHOMEPHOCTH U
TIPOTHBOPEYHS B pACCMaTPUBAEMBIX
SBJIEHUSX;

- BHOCUTh KOPPEKTUBHI B JIEATEILHOCTD,
OLIEHWBATh COOTBETCTBHE PE3y/IbTaTOB
L[eJISIM, OLIEHUBATh PUCKU TTOC/IeICTBUN
JesITeNIbHOCTH;

0) 6a3oBbIe UCC/Ie/IOBATELCKUE JIEUCTBUS:
- BBISIBJISITH IPUUYMHHO-CJIEICTBEHHBIE CBSI3H
Y aKTya/IM3UpOBATh 3a/1auy, BbIBUTATh
TUIIOTE3Y ee PelleHus], HaXOUTh
apryMeHThI JIJIs J0Ka3aTelbCTBa CBOMX
yTBEp>KIeHUH, 3a/laBaTh apaMeTphbl 1
KPHUTEPHH DeIlleHus;

- aHAJTU3UPOBATH TIO/TyUeHHbIE B X0/Ie
pelLlieHyst 3a/1a4d Pe3yJ/bTaThl, KpUTHUECKH
OLIEHWBATH UX [JOCTOBEPHOCTH,
MPOTHO3WPOBATh U3MEHEHHE B HOBBIX
YCJIOBUSIX;

- YMeTb TIePeHOCUTh 3HaHUS B
T03HABATe/IBHYIO U MPAKTHUEeCKYH0 00/1acTH
JKU3HEIesITeTbHOCTH;

- YMeTb UHTETrPUPOBaTh 3HAHUS U3 Pa3HBIX
TpeMeTHBIX 0b/1acTel

- c(hOPMUPOBAHHOCTL YMEHHIA
c03/laBaTh COOCTBEHHBIE MMCHMEHHBIE U
YCTHBIE COOOIIeHNsT HAa OCHOBE
Ouoiornueckoi HHGopMaruy 13
HECKOJIbKMX UCTOUHHUKOB, TPaMOTHO
WCI0/Ib30BaTh MOHATUUHBIN ammapar
610JI0TUM;

- chOpMHUPOBaHHOCTb YMeHUSI
TIPUMEHSITh MOJTyYeHHbIe 3HAHUS ISt
00BsSICHEHUST OMO/TOTHUECKUX
TIPOLIeCCOB U SIB/IEHUM, JJTsI IPUHSTHSI
TIPaKTUUECKUX PeIIeHUH B
TIOBCE/THEBHOM >KU3HHU C 1]eJTbI0
obecrieyeHusi 6€30MaCHOCTH CBOETO
3[I0POBBS M 3[J0POBbSI OKPY>KAIOIIINX
Jro/iel, cobITI0IeHNsT 37I0POBOT0O
obpa3a »K13HU, HOPM TPAMOTHOTO
TIOBe/IeHUST B OKPY Karolei
TIPUPOZHOM Cpejie; TOHUMaHHe
HE0OXO[UMOCTH UCTIO/Th30BAHUS
JIOCTYKEHUN COBPEMEeHHOUW OUO/IOTUN
1 OMOTeXHOJIOTU /IS PaliOHAIEHOTO
TIPUPOZIOTIOb30BaHMS
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2. CTPYKTYPA Y1 COJIEP)KAHUE YUYEBHOM JUCITUTLINHBI

2.1. O6beM yueOHOM JUCIUIUIHHBI U BU/IbI y4eOHOH padoThI

Bup yueoHo# paboThI
O0Bem B yacax
O0Bem 00pa3oBaTe/IbHONM MPOrpaMMbl y4eOHOM JUCIMILTHHBI

72
BT. U..
TeopeTHUeckoe obyueHue

36
MIPaKTUYeCKHe 3aHSITHs], KOHTPOJIbHBIE pabOThI

30
naboparopHble paboThI

4
TIPOMEXKYTOUHAs aTTeCTalUs:
2 ceMecTp — Jipyrasi hopmMa KOHTPOJIsi (ITOrOBasi KOHTPOJ/IbHast paboTa) 2




10

2.2, TeMaTHUYeCKHUH TUIaH U CO/IePXKaHUe yUeOHOH JUCHUIUTUHBI

Oo0mnem, axk. 4u.
B TOM YHC/Ie

Kojbl KoMmeTeHIjui
M JIMYHOCTHBIX

HaumMeHoBaHue B dhopme pe3y/ibTaToB,
Da3Ie/ion H TeM Copepixanue yueOHOro Marepuasa u )opMbl OpraHU3anuM JesiTeTHOCTH 00yYaruXCs npaxTHYecKoi ¢opmupoBanmio
MNoAr0TOBKH, KOTOPBIX
aK. T CII0COOCTBYET 3JIEMEHT,
NporpamMMsl
1 2 3 4
Pa3pen 1. Knerka - cTpyKTypHO-()yHKIMOHA/IbHas eAMHUIIA )KMBOT0 18 OK 01, OK 02,
OK 04
Tema 1.1. CopepxaHue yueOHOro Marepuasia 2 OK 02
Buonorusa kak CoBpeMeHHbIe 0Tpac/ii 6rosioruueckux 3HaHui. CBsi3b OMOJIOTWM C IPYTUMH HayKaMu:
Hayka. O0mas Ouoxumusi, brodusrka, broHuKa, reHoreorpadus u ap. Posbs 1 Mecto Grosoruu B
XapaKTepuCcTHKa | (hOpMUpPOBaHUM COBPEMEHHOMN HayYHOW KapTUHbI MUpAa. Y POBHU OpPraHM3aLiiy KUBOU
YKU3HHU Martepuu. OOIIiast XapaKTepUCTHKA KU3HH, CBONWCTBA )KUBBIX CUCTEM.
XMMUYeCKHUi1 COCTaB KIeTOK
Tema 1.2. Cojiep>kaHue yue0HOro MaTepuasia 6 OK 01,
CTpyKTypHO- Knerounas teopus (T. IlIBanH, M. lnetineH, P. Bupxo). OCHOBHbIE M0/I0)KEHUS OK 02,
(¢yHkiHOHAaNTbHAsA | COBPEMEHHOU KJIETOUHOU TeOpyH. TUIIbI K/IeTOYHOM OpraHr3alviy: MPOKapruOTUYeCKUH U OK 04
opraHu3anus syKapuoThueckrii. OIHOK/IeTOYHbIe U MHOTOKJIETOUHble OpraHu3mel. CTpoeHre
KJIETOK IIPOKapUOTHYECKOU Ki1eTKU. CTpoeHre 3yKapuOTUYeCKOU KIIeTKHU.
HeknetouHble ¢GOpMbI )KHU3HHU (BUPYChI, 6akTeprodaru)
B ToM uKC/Ie IPAKTHYeCKHX U J1a00pPaTOPHBIX 3aHATHI 4
JlabopamopHble 3aHsmusi: 2
[TprobpeTeHue OrbITa MPUMEHEHUs] TEXHUKM MUKPOCKOTIMPOBAHMUS TIPH BBITIOTHEHUN
s1abopaTopHbIX paboT:
JlaboparopHasi pabota «CTpoeHue KeTK! (PacTeHus1, )KUBOTHbIE, TPUObI) U K/IETOUHBIE
BKJIOUeHUs1 (Kpaxmasl, KaApOTUHOU/IbI, XJI0POIIACThbI, XPOMOIL/IACThI)».
[ToaroroBka MUKpOIIperapaToB, Hab/FOIeHe C TTIOMOIIbI0 MUKPOCKOTIA, BBISIBJIEHHE Pa3/TMUuMiA
MEX/y U3yuaeMbIMH 00beKTamMH, (hOpMYIMpPOBaHKE BHIBOJIOB
IIpakmuueckue 3aHsimusi: 2

BupycHblie 1 6akTepuaibHble 3a60sieBaHus. OO11[He IPUHIUTIBI UCTIOTH30BAHKS
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JIEKAPCTBEHHLIX BELIECTB.

OcobeHHOCTH IMPpUMEHEHUA aHTHOMOTHKOB. HpeACTaBHEHI/Ie YCTHBIX COO6H.{€HI/II>1 C
npe3eHTau1/1e171, MOAroTOBJ/IEHHBIX I10 ITEPEUHI0 NCTOYHHWKOB, PEKOMEH/J0OBAHHBIX
rperioaBarejiemM

Tema 1.3. CopepxaHue yueOHOTro MaTeprasia 4 OK 01,
CTpyKTypHO- XpomocomHasi Teopusi T. Moprana. CTpoeHHe XpoMOCoM. XpOMOCOMHBIH HabOp KJ/IeTOK, OK 02
(pyHKIMOHA/IBbHBIE | TOMOJIOTHUHbIE ¥ HETOMOJIOTUHBIE XPOMOCOMBI, FaryIOUHBIN U JUTJIOUHBIN Habop.
(akTopsI Hykneunossle kucnotel: IHK, PHK HaxokzieHre B K/leTKe, UX CTPOeHHe U (PyHKLUH.
HAC/Ie/[CTBEHHOCTH | MaTpUuHbIe MPOLieCChl B KJIeTKe: peruiuKarysi, OuocuHTe3 besika, peraparus. ['eHeTHUeCKHiA

KO/l U er0 CBOMCTBA

B TOM uHC/Ie MPAKTHYECKUX H JIa00PaTOPHBIX 3aHATHH 2

IIpakmuueckue 3aHamus: 2

Perienuve 3asjau Ha oripefiesieHre T0C/IeJOBaTe/IbHOCTU HYK/IEOTH/I0B, aMUHOKHUC/IOT B HOpMe

Y B CJly4yae U3MeHeHUs T0oc/ejoBaTe/IbHOCTU HyKneotuzos JJHK
Tema 1.4. Cojep>xaHue yueOHOro MaTepra/ia 2 OK 02
Oo0men BeiecTB u | [ToHsATHE MeTab0/M3M. ACCUMUIISILIUS ¥ JUCCUMUJISILIVS - IB€ CTOPOHBI MeTabosim3ma. Trrb
npeBpaieHye oOMeHa BellleCTB: aBTOTPO(HBIN U reTepOoTPOMHBIN, a3pOOHBIN 1 aHadpoOHbIN. [T1acTryecKuit
JHepruM B KjieTke | ooMeH. PoTocuHTe3. XeMOCHHTe3
Tema 1.5. Cojiep>xaHue yue0HOro MaTepuasia 4 OK 02,
JKu3HeHHbIN KrneTouHblii LMK/, ero rnepruo/ibl. MUTO3, ero CTaiIuk U MpOUCXOSIIIe MPOL[eCChI. OK 04
UK/ KJIeTKH. Buonornueckoe 3HaueHre Muto3a. Melio3 u ero craguu. [ToBefjeHMe XpoMOCOM B Melo3e.
Murto3. Meiio3 Kpoccunrosep. brosornueckuii cMbici Melio3a

B ToM uKC/Ie IPAKTHYeCKHX U JIa00pPaTOPHBIX 3aHATHI 2

KonmposabHas paboma no pazdesy. MosieKy/SIpHbIN YPOBEHb OpraHH3aLiK )KUBOTO 2
Pa3pen 2. CtpoeHue u yHKIMHM OpraHu3Ma 20 OK 01, OK 02,

OK 04

Tema 2.1. Cojep>xaHue yueOHOro MaTepuasia 2 OK 02,
Ctpoenue MHorok/ieTouHble opraHyi3mMbl. B3aMOCBs3b OpraHoOB ¥ CUCTEMbI OPraHOB B MHOI'OK/IETOUHOM OK 04
opraHmu3ma OpraHusme.

['omeocra3 opranusma ¥ ero nojzepykaHue B IpoLiecce KU3HeJesTeJIbHOCTU
Tema 2.2. CojepxaHue yueOHOro MaTepuasia 2 OK 02
DopMbI dopmbl pa3sMHOXKeHHsT OpraHu3MoB. becrionoe u 11os10Boe pa3mMHokeHue. Busibl 6ecriosioro
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Pa3sMHOKeHHs Pa3sMHOXKeHHUSI.
OpraHu3MoB [TonoBoe pa3aMHoOxeHue. ["'ameToreHes y kuBOTHbIX. CriepmaToreHes u ooreHes. CTpoeHue

TI0JIOBBIX KJIETOK.

OrnuiofoTBOpeHue
Tema 2.3. CopepxaHue yueOHOTro MaTeprasia OK 02,
OHTOrexne3 WHauBHyanbHOe pa3BUTHE OPraHn3MOB. OMOpuoreHes u ero crtasiyu. [TocTaMOprOHAIBHBINA OK 04
PacTeHuH, niepro/. CTajuu MoCTIMOPHUOHAILHOTO Pa3BUTHS Y KUBOTHBIX U UesioBeKa. [Ipsimoe 1
JKMBOTHBIX M HenpsiMoe pa3BuTHe. bronoruueckoe crapeHue U cMepTb. OHTOreHe3 pacTeHUU
Yye/i0BeKa
Tema 2.4. Cojiep>xaHue yue0HOro MaTepuasia OK 02,
3akonomepHocTH | OCHOBHbIE TIOHSITHSI TeHETHKHU. 3aKOHOMEPHOCTH o0pa3oBaHusi raMeT. 3akoHel I'. MeHzens OK 04
Hac/1e/J0BaHUA (MoHOTMOPUHOE ¥ MOIMTHOpHIHOe CKpellriBaHue). B3anMo/ielicTBIe TeHOB

B TOM uHC/Ie MPAKTHYECKUX H JIa00PaTOPHbBIX 3aHATHH

Ilpakmuueckue 3aHamus:

Perienve 3az1au Ha orpejiesieHle BepOSATHOCTY BO3HUKHOBEHHsI HaC/le[ICTBeHHBIX [PHU3HAKOB

TIPY MOHO-, /IU-, TIOIMTUOPUTHOM ¥ aHA/IM3UPYIOIIEeM CKpeLBAHNH, COCTAaB/IeHHe

TeHOTUIMUUECKUX CXeM CKpelBaHUs
Tema 2.5. CopepxaHue yueOHOro MaTepuasia OK 1,
CueruvieHHoOe 3akoHbl T. Moprana. CierieHHOe Hac/ieJOoBaHWe TeHOB, HapylleHHhe CLeIUIeHUs. OK 02
Hac/e0BaHHe HacnegjoBanne npr3HakoB, CLEIMJIEHHBIX C TT0JIOM
MPHU3HAKOB B TOM uHC/Ie MPAKTHYECKUX H JIa00PaTOPHbBIX 3aHATHH

IIpakmuueckue 3aHAmus:

Perienue 3a/1au Ha orpe/iesieHle BePOSTHOCTH BO3HUKHOBEHUSI HaC/1e/ICTBEHHBIX [TPU3HAKOB

TIpU CLIETUIEHHOM HacJ/ie[lOBaHUM, COCTaB/IeHHe FeHOTUNMMUEeCKUX CXeM CKpeLUBaHUs
Tema 2.6. CopepxaHue yueOHOro Marepuasia OK 01,
3aKoHOMepHOCTH | VI3MeHUMBOCTb MPU3HAKOB. BU/ibI U3MEHUMBOCTH: HaC/le/ICTBeHHas ¥ HeHac/leICTBeHHasl. OK 02,
U3MEHUMBOCTH 3aKOH rOMOJIOTUYECKHX PSIZIOB B Hac/aeicTBeHHOU u3meHurBocT (H.U. BaBunos). OK 04

MyTalroHHast TeOpysi U3MEHUMBOCTH. BHU/bI MyTalLlvii ¥ IPUUMHBI UX BO3HUKHOBEHWUS.
Kapuotun yenoBeka. HaciieicTBeHHBIe 3ab0sieBaHus yenoBeKa. ['eHHbIe 1 XDOMOCOMHBIE
Gone3Hn yenoBeka. bosiesHu ¢ Hac/ieICTBEHHOM TPe/[pacioNoyKeHHOCThI0. 3HaYeHHe
Me/IUIIMHCKOY TeHeTHUKH B TIPeIOTBPALl|eHUH U JIEUeHUH TeHeTUYeCKUX 3a00ieBaHNH uesioBeKa

B TOM uKC/Ie IPAKTHYECKHX U J1a00paTOPHBIX 3aHATHI

HpaKmuueCKue 3aHAMUA:
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Periienue 3dd4 Ha orpejejieHre Thlld MyTallX TIpU 1epefade HaC/JieACTBEHHBIX IMPU3HAKOB,
COCTaBJ/IeHHWE€ TeHOTUITMYEeCKHUX CXeM CKPeILIWBAHKA

KonmpoabHas paboma no pazdeny. CtpoeHrie v (GyHKIMK OpraHu3Ma 2
Paspen 3. Teopus 3Bo/ronuu 6 OK 02, OK 04
Tema 3.1. [TepBrlie 3BoroLIMOHHBIe KOHLenmu (JK.B. Jlamapk, JK.J1. Brod¢doH). IBotooHHas Teopust 2 OK 02,
Hcropun Y. JapBuHa. OK 04,
IBOJIIOLIUOHHOTO CuHTeTUUeCKast TeOpHsl SBOJTIOLIMY 1 ee OCHOBHbIE TT0JIOXKEHUS.
yueHMsl. MukposBomonus. [Tonmyisuys Kak 3/eMeHTapHasi e JUHULA SBOJIFIOLUU. ['eHeTHYecKrie OCHOBBI
MuKpo3BO/TIOLMSA | SBOJIFOLUU.

OrneMeHTapHbIe (PAKTOPBI FBOMOLMH. ECcTeCTBeHHBINM 0TOOP - HAIPABJISOIINM (DAaKTOP BOJTIOLHH.

Bugoo6pa3oBaHue Kak pe3yabTaT MUKPOIBOIOIUN
Tema 3.2. Cojep>xaHue yueOHOro MaTeprasia 2 OK 02,
Makpo3Bomonus. | Makpossomonusi. @opMbl 1 0CHOBHbIE HarpasaeHus: MakposBosirolny (A.H. Ceseprios). [Tytu OK 04
Bo3HHKHOBeHHE U | JOCTIKeHuUs1 brosoruueckoro rporpecca. CoxpaHeHue 6ropa3HooOpasus Ha 3emiie.
pa3BuTHe XU3HU | ['MNoTe3bl U TeOprY BO3SHUKHOBEHUS )XU3HU Ha 3emiie. [1osiByieHMe MepBbIX KJIEeTOK U UX
Ha 3emJie 3BOJTIOLIUS.

[TpokapuoThl ¥ 3yKapuoThl. [IponcxoKjeHrne MHOTOK/IeTOUHbIX OpPraHu3MOoB. Bo3HMKHOBeHMe

OCHOBHBIX 1]apCTB 5YKapuoT
Tema 3.3. OcHoOBHOe coiep)KaHue 2 OK 02,
IIpoucxoxaeHue | AHTPONOJIOrUA - HayKa O yesoBeke. CucTeMaTUUeCKoe 110/10)KeHre yesioBeka. CXO/CTBO U OK 04
yesioBeKa - OT/INYMSI YesIoBeKa C )KUBOTHBIMUA. OCHOBHBIE CTa/IMM aHTPOTIOreHe3a. DBOJIIOLUS
aHTpoOMnorexHes COBPEMEHHOI'0 UesioBeKa.

YenioBeueckre pachl U UX eAMHCTBO. Bpemsi U myTu paccenieHus 4ejioBeKa Mo TjlaHeTe.

ITpucriocob1eHHOCTD YesioBeKa K Pa3HbIM YCJIOBUSIM CPeJibl
Pa3aen 4. OCHOBBI JK0/I0THH 18/4 OK 01, OK 02,

OK 04, OK 07,
[IK 4.1

Tema 4.1. OcHoBHOe coiep)XaHue 2 OK 01,
JKo/IornyecKue Cpezibl 00MTaHUS OPraHU3MOB: BO/IHAasl, HA3€MHO-BO3/IyIIIHAsI, TIOUBEHHas, OK 02,
(¢axTopsl u BHYTpHOpraHu3meHHasi. PU3HMKO- XMMHUUYeCcKre 0COOeHHOCTH Ccpej 00MTaHuUsI OPraHU3MOB. OK 07

Cpeabl )KU3HHA

[MTpucniocobeHust OpraHU3MOB K >KU3HH B Pa3HbIX cpefiax. [ToHsTHe 3Kosioruueckoro gakropa.
Knaccudukarms sxonornyeckux ¢aktopos. [TpaBuio muarmyma FO. JTubrxa. 3akoH
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tosiepaHTHOCTU B. [lendopaa

Tema 4.2. OcHoOBHOe coiep)KaHue 4 OK 01,
IMonynsuus, JKOJIOTMYeCKasi XapakTepUCTMKA BHAA UM TMONY/SLMM. OKOJOrMuYecKass HuIlla BHJA. OK 02,
coo0miecTBa, OKOJIOTHUeCKHEe XapaKTepUCTUKK momy . CooOIecTBa U 3KOCUCTeMbl. bHolleHO3 U ero OK 07
JKOCHCTeMbI cTpykrypa. CBsi3u MeX/y opraHusMamMu B OuorjeHo3e. CTpPYKTypHble KOMITOHEHTbI

5KOCHUCTEMBI: TPOJYLIeHTbl, KOHCYMEHTHI, peZlyL{eHThl.

KpyroBopor Bel1jeCTB U [TOTOK 3HEPryu B 3KocucTeMe. Tpoduueckre ypoBHU

B ToM uKC/Ie IPAKTHYECKHX U J1a00pPaTOPHBIX 3aHATHI 2

INpakmuueckue 3aHsimus: 2

Tpoduueckue Lenu u cetd. OCHOBHbIE TOKa3aTer 5KocucTeMbl. briomacca v mpoayKLusi.

OKoJioruueckre MipaMu/bl urcest, 6uomaccel U 3Hepruu. [1paBrIo mipamMu/ibl SHEpPTyu.

Perenne pakTUKO-OPUEHTHPOBAHHBIX PACUeTHBIX 3aZlaHUH I10 ITepeHOCy BellleCTBa U SHeprun

B 9KOCHCTeMax C COCTaBjieHHe TPo(hHUUeCKUX Liereil ¥ TupaMu/, 6MoMacChl U SHePTUuu
Tema 4.3. OcHoOBHOe cofiep)KaHue 2 OK 01,
Buocdepa - buocdepa - xuBasi obo0uka 3emiu. Pa3Butue npezcraBieHnii o buocdepe B Tpysax B.1. OK 02,
r100a1bHast BepHazickoro. OK 07
3K0JIorUYecKasi Ob6nactu 6uocdeps! 1 ee KOMIIOHeHTHIL. JK1Boe BelljeCcTBO Orocdepsl U ero QyHKLUH.
cucrema 3aKOHOMEPHOCTH CyljecTBOBaHUs 6rocdepsl. OcobeHHOCTH OHOChepbI Kak I7100a1bHOM

5KOCHCTEMBI.

[nHaMuyeckoe paBHOBecHe B Oroctepe. KpyroBopoThI BellleCTB U OMOre0XUMHUYeCKHe [UKIIbL.

['nob6asnbHbIe 3K0IOrHYecKre Tpo6ieMbl COBDEMEHHOCTH

B ToM uKC/Ie IPAKTHYeCKHX U J1a00pPaTOPHBIX 3aHATHI 2

Ipakmuueckue 3aHsimus: 2

Buocdepa 1 MecTo B Hell uesioBeka.
Tema 4.4. OcHoOBHOe coiepKaHue 4/2 OK 01,
Biusaue AntpornorenHbie Bo3aelcTBrs Ha 6uocdepy. Brmusinue TKO Ha >kuBble OpraHu3Mbl. 3arpsisHeHHs! OK 02,
AQHTPOMOTeHHBIX | KaK BHJ, aHTPOIIOreHHOI'0 BO3/elCTBUS. AHTPOIIOreHHble BO3/|elCTBUs Ha aTMoc(epy. OK 04,
¢axTopoB Ha BosgeiictBus Ha ruzpocdepy. Bo3aeiictBust Ha utocdepy. OK 07,
ouocdepy. AHTpOIIOreHHbIe BO3/IeHCTBUSI Ha OMOTHUeCKHe CcoobIIecTBa. YTIyO/IeHHO U3yUatoTCsl OTXOABI, MK 4.1
Bymsinue TKO Ha | CBsI3aHHBIE CO CIELIMAILHOCThIO « DKOHOMUKA U OyXTanTepCcKuil yueT»
JKUBbBIE B ToM uHC/Ie MPAKTHYECKUX H JIa00PaTOPHBIX 3aHATHH 2/2
OpPraHM3Mbl Ilpakmuueckoe 3aHamue: 2
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OTxo0[bI IPOU3BO/ACTBA.

B mom yucne npogeccuoHabHO-0pUeHMUPOBAHHOe COOepHCaHUe NPaKMuUUYeCcKo20 3aHImust

Otxopp! pou3BozcTBa. Ha ocHoBe (heiepanbHOr0 KnacCU(UKAIMOHHOTO KaTaaora 0TX0/I0B
OTpe/iesiIsiTh K/1acC OMACHOCTH OTXO/I0B; arperaTHOe COCTOsTHUE U pU3NUecKyro (opMy 0TXO/I0B,
obpa3ytomumxcs Ha paboueM MecTe

Tema 4.5.
CoBpeMeHHbIH
MHP.
I'1o6anbHBIE
npo06/1eMbI
Yye/I0BeYecTBa

OcHoBHoOe cojep)xaHue

30poBBe U ero coctassitolye. @akTopbl, MOI0KUTEIBHO U OTPULIATEBHO BAMSIOIIME Ha
opraHu3M uesioBeka. [IpobsieMa TeXHOTeHHBIX BO3/IeMCTBUI Ha 3/J0POBbe UeloBeKa
(3n1eKTpOMarHuTHbIe T0Is, ObITOBast XUMUST, U30BITOUHBIE IIyMbl, pafialvs U T.11.). AZianTarys
opraHu3ma uesioBeKa K (pakTopam OKpy»Karoiiel cpe/ibl. [IpUHLIUITBI pOPMUPOBAHUS
310poBbecOeperatolriero rnosejjeHust. Pusnueckasi akTUBHOCTD U 3710pOBbe. broxumuueckre
acreKThl PAliMOHAIbHOTO MTUTAHUS

6/2

B ToM uHC/Ie MPAKTHYECKUX H JIa00PaTOPHBIX 3aHATHH

2/2

JlabopamopHas paboma:

«¥YMcTBeHHasi paboToCIIoCOOHOCTE.

Os/ajieHre MeTOJaMH OTIpeZie/IeHus TToKa3aTesiell yMCTBeHHOUM paboTOCIIOCOOHOCTH,
00bsICHEHHE TT0/TyUeHHBIX Pe3y/IbTaToOB U (hOPMY/TMPOBAHKE BBIBO/IOB (ITMCHMEHHO) C
WCII0/Tb30BaHUEM HAyUHbBIX TIOHSTUMN, TEOPUH U 3aKOHOB

B mowm uucne npO(f)ECCUOH(JﬂbHO-OpueHmUpOQClHHOB coaepofcaHue /1a6opamopHoeo 3aHAmMuA

B kauecTBe TPUTTEPOB, CHIKAIOIMX Pab0OTOCIIOCOOHOCTD, UCIIO/B3YIOTCS YCIOBHS
OCy1L[eCTB/IeHUs NTPO(eCcCUOHA/IbHOM eATeNbHOCTH: 111yM, TeMIlepaTypa, (pusnueckas HarpysKa
UT.H.

Konmpoabuas paboma no pazdenam 3,4. TeopeTrueckye acTieKThbl SKOJIOTHH

OK 02,
OK 04,
OK 07,
[IK 4.1

ITpodeccnoHa/TbHO-OPHEHTHPOBAHHOE CO/lepP)KaHue (Cojep)KaHne MPUK/IaJHOT0 MO/YJIs)

Pa3aen 5. buosorus B >Ku3Hu

8/4

OK 01, OK 02,
OK 04

Tema 5.1.
buorexHo/0ruu B
JKH3HH KaXK/0T0

OcHOBHOe cojiep)KaHue

buoTexHonorys Kak Hayka U Mpou3BozCcTBO. OCHOBHBIE HarlpaB/IEHUs] COBPEMEHHOM
ouotexHonorur. Metopl 6roTexHonorud. OObeKTh OMOTEXHOIOTHH. DTHKA
OMOTEXHOIOTMYECKUX M TeHETHUECKUX IKCIIEPUMEHTOB.

ITpaBu/a rmoucka v aHammn3a 6M03K0/IOrHUeCcKOr HHMOPMALUK U3 Pa3TUUHBIX NCTOYHHUKOB
(HayuHas ¥ yueOHO-HayuHasi JIMTePATypa, CPe/[CTBa MaCCOBOM MH(OpPMaIuH, ceTb MIHTepHeT U

OK 01,
OK 02,
OK 04,
[IK 4.1
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Apyrue)

B ToM uKC/Ie IPAaKTHYeCKHX U J1a00pPaTOPHBIX 3aHATHI 2/2

Ipakmuueckoe 3aHamue: 2/2

Keticbl Ha aHa/mm3 MH(GOPMALUK O HAYYHBIX JOCTIKEHHUSIX B 00/1aCTH reHeTUIeCKUX

TeXHOJIOTUM, K/IeTOUHOW WH)KeHepH1H, MHUILeBbIX OHOTeXHOIOT UM

3amyTa Kelica: rpe/icTaB/ieHle pe3y/bTaToB pelleHus KeMCOB (BbICTYIUIEHHe C Ipe3eHTaLei)
Tema 5.2. OcHoOBHOe coiep)KaHue 4 OK 01,
Buorexuonorum u | Pa3Butrie 6MOTeXHOIOTUM C TIPUMeHEeHUEeM TeXHUUeCKHUX CUcTeM (OMoUHXeHepus, OK 02,
TeXHUYecKHe OvovHpopMaTHKa, OMOHMKA) M UX TIPUMEHEeHHe B )KU3HU YesIoBeKa, TIOMCK U aHajn3 OK 04,
CHCTeMBI vHGbOpPMalLMY U3 PA3TMYHBIX UICTOUHUKOB (HayuHasi ¥ yueOHO-Hay4Hast TMTepaTypa, Cpe/iCTBa [IK 4.1

MaccoBOW MHGOpMalluK, ceTb VIHTepHeT U Apyrue)

B ToM uHC/Ie MPAKTHYECKUX U JIa00PaTOPHBIX 3aHATHH 4/2

IIpakmuueckue 3aHamus: 4/2

Keticpl Ha aHaM3 WHGOPMALIMK O Pa3BUTHH OMOTEXHOJIOTHH C TPUMEHeHUEeM TeXHUUeCKUX

cucteM (TI0 rpynnam).

3aiuTa Kerica: mpeJcTaB/JeHre pe3y/bTaTOB pelleHUs KeMCOB (BBICTYIL/IEHHE C MPe3eHTalue)
IIpoMexyTouHasi arTecTanusi (MTOroBasi KOHTpo/ibHasi pabora) 2

Bcero

72
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3. YCJIOBUS PEAJIM3AIINN YYEBHOU IVCITUTTAHBI

3.1. JIna peanu3ald NPOrpaMMbl Y4YeOHOH AMCLMIUIMHBI TPEAYCMOTPEHbI C/ie/yloliue
creniiajbHble MOMeIleHHs:

yueOHble ayguTopuM (TpoduibHBIE 1abOpaTOpUM, MacTepcKHe), OCHAIljeHHbIe 000py/I0BaHUEM,
TEXHUYEeCKUMH Cpe/ICTBaMHM O0yueHUs, HarJsiAHBIMA TI0COOMSIMH (KOMILIEKThI yueOHBIX Tabsuil,
TJIaKaTOB) [/l TIDOBeZI€HUs 3aHSATUI BCeX BUJOB, NMPeJyCMOTPEHHBIX HACTOsIel paboyel mporpamMMoii
JUCLMIUIMHBI, B TOM UYHCJ/e TPYNMNOBbIX W UHAWBUYATbHBIX KOHCY/IbTAlMH, a TakXke [JJis TPOBeJeHUs
TeKyI1lero KOHTPO/Is,, TIPOMeXYTOYHOM aTTeCTaljuy.

3.2. Un¢dopmanmonHoe obecneyeHre peajin3aluy MporpaMMsl

[nst peanv3anuy nporpamMMel 6uboTeuHslid GpoH/ oO6pa3oBaTebHON OpraHM3aliuy pacriosiaraet
rMeyaTHBIMU W (WIM) 3/IEKTPOHHBIMH  00pa3oBaTesibHBIMM U MH(GOPMALMOHHBIMUA ~ pPecypCaMH,
pPeKOMeHZIOBaHHBIMHU [I/I1 UCIIO/Ib30BaHUsl B oOpa3oBaTenbHOM TMpoljecce, B 00beMe U KOJIMUECTBe,
OTBeUarIUMKU TpeboBaHUSM (e/lepasbHOr0 TOCyJapCTBEHHOTO 00pa30BaTebHOrO CTaHAapTa 10
CreLaJbHOCTH.

3.2.1. OcHOBHBIE MeyaTHbIe U (WIH) Y/IeKTPOHHbIE U3aHUs

1. buosnorusi: 10-i kmacc: 6a30BbId ypoBeHb : yueOHuK / B. B. ITaceunuwk, A. A. KameHCKui,
A. M. Py0uoB [u gp.] ; mog penakipeii B. B. ITaceunnka. — 5-e u3f., ctep. — Mocksa : [IpocBerienue,
2023. — 223 c. — ISBN 978-5-09-103624-4. — TeKCT : 37IeKTPOHHBIN.

2. buonorus: 11-i kmacc: 6a30Bbifi ypoBeHb : yuebHuK / B. B. Ilaceunuk, A. A. KameHckui,
A. M. Py06uoB [u gp.] ; mog pegakimeii B. B. TTaceununka. — 5-e u3g., ctep. — Mocksa : [IpocBetienue,
2023. — 272 c. — ISBN 978-5-09-103625-1. — TeKCT : 3/1eKTPOHHBIH.

3.2.2. [lono/IHUTe/IbHbIE HCTOYHUKH

1. 3axapoB B. B., MamonToB C. I'., Conun H. ., 3axaposa E. I'. buonorus. O6ias 6uonorus. 11
KJlacc: yriy0/I€HHbIN ypoBeHb. PexxuM moctyma https://e.lanbook.com/book/335081.

2. CusornazoB B. U., Aradonosa . b., 3axapoBa E. T. buonorusi: O6imas 6uosorus. 11 kii.:

6a3oBbIii ypoBeHb. Pexxum poctyma https://e.lanbook.com/book/335093.

3. Mupkun B. M., Haymoga JI. T'., Cymaroxun C. B. Dkosorus : 10-11-e kmacchl : 6a30BbIit
ypoBeHb. Pexxum poctyna https://e.lanbook.com/book/360833.

4. Aradonosa U. b., Kamenckuii A. A., CuBorsiaszos B. V. buonorus: 6a30Beiii ypoBeHb. Pexkum
nmocryna https://e.lanbook.com/book/409217.

5. AndepoBa, I'. A. T'eHeTHKa : yueOHUK [y CpefHero TpodeCcCHOHAIBLHOTO 00pa3oBaHUS /
I'. A. Andepoga, I'. I1. TlogropHosa, T. . Kongaypoga ; nog, pepakiueii I'. A. AndepoBoit. — 3-e u3f.,
ucrip. v jgom. — MockBa: WM3parenbctBo FOpaibit, 2025.— 199 c.— (IIpodeccroHanbHoe
obpasoBanue). — ISBN 978-5-534-20250-2. — TekcT : 3/eKTpoHHbIH // Obpa3oBarenbHas miatdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/557855.
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4. KOHTPOJIb 11 OIIEHKA PE3YJ/IbTATOB OCBOEHMS
YUYEBHOH AVCIIMILIMHBI

KoHTposib 1 o1leHKa pe3y/IbTaToOB OCBOeHUs 0011e00pa3oBaTe/ibHON AUCLIUIIMHBI PaCKPBIBAIOTCS
yepe3 JUCLIMIIMHAPHBIE pe3yJbTaThbl, HarpaB/ieHHble Ha ¢opMHpOBaHKe OOIIMX U TIPOdeCcCrOHaTBHbBIX
KOMITeTeHLMIA TI0 pa3ziesiaM ¥ TeMaM CO/iepyKaHus yueOHOro Marepuara.

V3yueHne JUCHHUIUIMHBI 3aKaHYMBAETCS UIM02080lU KOHMPO/IbHOU pabomoti.

Kop 1 HauMeHOBaHHe
(hopMupyembIX KOMIeTeHIUH

Pa3pen/Tema

MeToABI OLeHKH

OK 01. Beibupats crioco0bI perieHust
3a/1au npodeCcCHoHa/TLHOM
JlesITeTbHOCTH TIPUMEHUTETBHO K
Pa3/TUUYHBIM KOHTEKCTaM

Paspen 1, Temnr 1.2, 1.3

Paznen 2, Temnl 2.5, 2.6

Pazgen 4, tembl 4.1, 4.2, 4.3, 4.4
IT-o/c

OK 02. Ucnonb30BaTh COBpEMEHHBIE
CpeJiCTBa ITOUCKa, aHa/In3a U
VHTeprpeTauuy HQOpMaLyu, 1
rH(MOpMal[MOHHbIe TEXHOJIOTHY [IJIsT
BBITIOJTHEHUSI 3324 TIPOGheCCHOHaTbHOU
JesiTeIbHOCTH

Pazgen 1, Temsi 1.1, 1.2, 1.3, 1.4, 1.5
Pasnen 2, temer 2.1, 2.2, 2.3, 2.4, 2.5, 2.6
Pazgen 3, Temnl 3.1, 3.2, 3.3 Pa3zgen 4,
Tembl 4.1, 4.2, 4.3, 4.4, 4.5 T1-o/c

OK 04. DddekTrBHO
B3aUMO/IEICTBOBAThL U PaboOTaTh B
KOJJIEKTUBE ¥ KOMaH ie

Pazgen 1, Temsl 1.2, 1.5 Pa3gen 2, TeMbl
2.1, 2.3, 2.4, 2.6 Pa3gen 3, Temsi 3.1, 3.2,
3.3 Pazpnen 4, temnl 4.1, 4.4, 4.5 T1-o/c

OK 07. CopeticTBOBaTh COXpaHEHUIO
OKpYKarolleli cpejibl,
pecypcocbepeskeHHI0, IPUMEHSITh
3HaHus 00 U3MeHeHUH K/IMMara,
TIPUHLIUITBI OePeXX/TMBOr0
TIPOM3BO/CTBA, 3PPEKTUBHO
ZleficCTBOBaTh B Upe3BbIUaitHbIX
CUTYyaLUsIX

Pazgen 4, tembi 4.1, 4.2, 4.3, 4.4, 4.5 TI-
o/c

1K 4.1. [TnanupoBath paboty
KOJI/IeKTHBa

IT-o/c Pa3gen 4, Tembl 4.4, 4.5 Paznen 5,
TemMa 5.2

®poHTaTBHBIN OIPOC
JTabopaTopHbIe paboThI
Tect

3agauu

OrieHrBaeMble JIMCKYCCHUU

IIpakTHKOOpHEeHTUPOBAHHEIE
pacueTHble 3a/laHus

Keticebl, BBICTYTIIEHUS C
rpe3eHTalyel (3amura
KelcoB)

CpaBHuTe/bHas Tabmuiia
CXO/ICTBA Y Pa3/IM4Ui )KUBOTO
Y He KMBOTO

KonrposbHas pabora

ITpomexxyTouHast aTTecTaius
(BBITIONIHEHME 33/]JaHUM Ha
WUTOTOBOM KOHTPOJIbHOM
pabore)
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cpe/icTBa MOUCKA, aHan13a u
VHTepripeTauuy HHQOpMaLuu, 1
MH(OpPMAL[IOHHBIE TeXHOTIOTHH /IS
BBITIO/THEHUsI 33/jau ITpodeccroHaNbHOMN
JlesITe/IbHOCTH

Pazgen 2, temsl 2.1, 2.2, 2.3, 2.4, 2.5, 2.6
Paznen 3, Temnl 3.1, 3.2, 3.3

Pasnen 4, temni 4.1, 4.2, 4.3, 4.4, 4.5
IT-o/c

OK 04. 3¢ dexTriBHO
B3auMo/ieicTBOBaTh U paboTaTh B
KOJI/IEKTHBE Y KOMaH7ie

Pazgen 1, Temnr 1.2, 1.5

Pazpgen 2, temsl 2.1, 2.3, 2.4, 2.6
Pazgen 3, Temnl 3.1, 3.2, 3.3
Pazgen 4, tembi 4.1, 4.4, 4.5
IT-o/c

OK 07. CopieticTBOBaTL COXpaHEHUIO
OKpYyKatolileli cpejibl,
pecypcocbepexeHHI0, MPUMEeHSTh
3HaHWA 00 U3MeHeHUH K/IMMarta,
TIPUHLUITEI Oepe>KTMBOTO
MPOU3BO/CTBA, 3 (eKTUBHO
ZlelicTBOBaTh B Upe3BbIUaitHbIX
CUTYaLMsIX

Pazgen 4, tembl 4.1, 4.2, 4.3, 4.4, 4.5
IT-o/c

I1K 4.1. IlnanupoBaTh paboty
KOJ/IEKTHBA

IT-o/c
Pasnen 4, Temnl 4.4, 4.5
Pa3zen.5, Tema 5.2

3amaun
OrjeHMBaeMble TUCKYCCUU

[TpaKTHKO-OpUEHTHPOBaHHbIE
pacueTHbIe 3a/laHus

Ketlicel, BBICTYIUIEHUS C
rpe3eHTalyel (3amumra
KelCoR)

CpaBHUTe/IbHast TabIHIa
CXO/ICTBA U Pa3/TUUMI )KUBOTO
Y He )KUBOTO

KonTtponbsHas pabota

[TpoMeXxyTOUHasi aTTeCcTaLys
(BBIMO/THEHME 3aJaHUN Ha
WTOTOBOM KOHTPOJIBHOM
pabore)
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