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1. O0mas xapakTepucTUKa padouyeil nporpaMMsl ANCIHUILUINHBI « BHoIOTMsA»

1.1. MecTo AuCIMIUIMHBI B CTPYKType nporpammsl CIIO:

HucuuruiviHa «buonorus» siBAsieTcsl 00si3aTeNbHOM YacThio 0011je00pa3oBaTe/TbHOTO
I[MK/Ia 00pa30BaTe/lbHOW MPOTPaMMbl B COOTBETCTBHUHM C (hefjepasbHbIM rOCYZAapCTBEHHBIM
obOpa3oBarenbHLIM cTaHfapToM (Jamee — @I'OC) cpeaHero TmpodecCcHOHATBHOTO

obpazoBanus (fanee — CITO) 1o crierjuanbHOCTH 40.02.04 FOpucnipyaeHys.

1.2. Ile/i1 ¥ 1/IaHUPYyeMBble pe3y/IbTaThl 0CBOCHUS AUCHUIL/INHBI:
1.2.1. Ilesb fMCHUATIUHBI

Copep>kaHrde TIporpaMMbl  001jeoOpa3oBaTe/lbHOM — AUCLUIUIMHBL  «BrosorHs»
HarpaB/IeHO Ha /IOCTWKeHWe pe3yJ/ibTaTOB ee W3yUeHHs B COOTBETCTBUM C TPeOOBaHUSIMU
dI'OC COO c yuetom npodeccroHanbHoU HanpaBieHHOCcTH PI'OC CIIO. Llenb usyuenus
AUCLIUIINHBI «brosiorrsi» Ha 6a30BOM YpOBHe — OBJiaJieHue 00yuarolMMUCS 3HAHUSIMU O
CTPYKTYPHO-(DYHKLIMOHA/IbHOM ~ OpraHv3aliiM JKMBBIX CHACTeM pasHOr0 paHra u
nprobpeTeHre YMeHU UCTI0/Ib30BaTh 3TH 3HAHUS /IJIsi TPAMOTHBIX JeMCTBUM B OTHOIIIEHUN
00BEKTOB »KHMBOM MPUPO/bI U PellieHUs] pa3/TMUHbIX KU3HEHHbBIX MPo0/ieMm.
HocTwkeHne 1elM W3y4YeHWsS [JUCHUIUIMHBI «buomorus» Ha 6a30BOM  ypoBHe
obecrieuriBaeTCs pellieHUeM CJIeAyIOIUX 3a/jau:
° OCBOeHHEe O0YyUaroIIUMUCS CUCTEMbl 3HAHWM O OMOJIOTMUECKUX TEOpUSX, YUEeHHSIX,
3aKOHAaX, 3aKOHOMEpHOCTSIX, TWMoTe3aX, IIpaBWilaxX, CAy)KaljuX OCHOBOU ISt
dbopMUpoBaHus ripe/iCTaB/IeHUU 0 eCTeCTBeHHO-HayUYHOU KapTHUHe MHpa,
0 MeTO/laX HayuHOTr0 TMO3HaHUsl, CTPOeHHH, MHOT000Opa3uu U 0COOEHHOCTSIX KUBBIX CUCTEM
PasHOro YPOBHSI OpraHu3aliM, BbIJAOLMXCS OTKPLITUAX U COBPEMEHHbIX UCC/IeJ0BaHUsAX B
610JIOTUH;
° dopmupoBaHre y  oOyuaromuMxcsi — TIO3HaBaTe/NbHBIX,  WHTE/UIEKTyaJbHbBIX
M TBOPUECKHX CIIOCOOHOCTell B TIpoljecCe aHalM3a [aHHBIX O TIyTAX pa3BUTHUS
B OMO/IOTMM Hay4HBIX B3TJISZIOB, W€l W TIOAXOJ0B K HM3YUeHUIO JKUBBIX CUCTEM pPa3HOTO

YPOBHS$1 OpraHU3aliuy;



o CTaHOBJ/IeHWe y oOyuaroiuxcsi obieii Ky/abTypbl, (GYHKLIMOHAIBHONW T'PaMOTHOCTH,
pa3BUTHE YMEeHUUM OOBSICHATEL U OLIEHWBATh SIBIEHHSI OKPY>KaloIllero MUpa >KUBOH TIPUPOAbI
Ha OCHOBAHWM 3HAHUM U OTIbITa, MOJIyUeHHBIX TIPU W3yYeHUU O1oJoruy;

o dopmupoBaHre y  oOyuarol[UXCcs  YMEHWH  HW/UTIOCTPUPOBATh  3HaueHHe
OuoornuecKUx 3HaHUHN B MPAaKTUUECKOU /lesATeTbHOCTH UesloBeKa, Pa3BUTHH COBPEMEHHBIX
MeJUI[MHCKUX TeXHOJIOTHI 1 arpOOMOTeXHOJIOTHIA;

o BOCTITaHHe YOeXXIEHHOCTH B BO3MOXXHOCTH TI03HAHUS UeJIOBEKOM >KUBOM

TIPUPO/IbI, HEOOXOAMMOCTH Oepe)KHOTO OTHOIIEeHUs K Hel, COO/MI0/IeHHsT STUUECKUX HOPM
TIpU TIPOBe/leHNH OH0/IOTUUeCKUX UCCeI0BaHuM;

o OCO3HaHWE IIEHHOCTH OWOJIOTMUeCKMX 3HAaHWM i TIOBBIIIEHWS  YPOBHS
9KOJIOTHUUYECKOU Ky/bTYPHI, /i1 (POPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUSI;

o NIpUMeHeHHe TIPUOOPEeTEHHBIX 3HAaHWWM W YMEHWM B TIOBCeJHEBHOWM JKU3HH
[ OLIEHKW TOC/Ie[CTBUM CBOEU JeATe/bHOCTUA T0 OTHOIIEHWIO K OKpYXKaroller cpefe,

CO6CTB€HHOMy 3 0POBE1O, o00CHOBaHHe U CO6JII-O,Z[€HI/IE Mep HpO(i)I/I]'IaKTI/IKI/I 3a00/1€BaHMIA.

1.2.2. IInanvpyeMble pe3y/ibTaTbl 0CBOGHUS AUCHUILVIMHBI B COOTBeTCTBUM ¢ PI'OC
CIIO u Ha ocHOBe PI'OC COO

O6mume kommneteHruu (gamee — OK) ®I'OC CIIO B COOTHECEHHWH C JHUYHOCTHBLIMH,
MeTaripe/IMETHbIMA U TIpeIMETHbIMU pe3y/bTaTaMu o0yueHUsi 6a30Boro ypoBHs (zaiee —

[TP6) ®I'OC COO npezcTapieHsl B Tabsuile:



Koa u IInanupyeMsle pe3y/ibTaTbl 0CBOEHHUS AUCLUANIMHbI

HavMeHOBaHUe

cl)opanyeMb{x O6mue’- JucuUnIMHapHbIe’

KOMIIeTeHI UM
OK 01. Beibupats | JINYHOCTHBIE pe3y/bTaThl MAODKHBI OTpakatb B dyactd: | [IP6 1. CopmMupoBaHHOCTb 3HAHWI O MecTe W POy OHOIOTHH
crocobbl  pellieHusi | TPYAOBOrO BOCITUTAHMUS: B CHCTEMe HAyyHOro 3HaHMs; (PYHKLMOHAIbHOM I'PaMOTHOCTH
3aza4 - TOTOBHOCTb K TPY[y, OCO3HaHWe IIeHHOCTH MAacCTepCTBa, | uesioBeKa /I PelleHus KU3HeHHbBIX TIPo0/ieM.
npodeccCoHaMbHON | TpyZoobue; [TP6 2. CdopMHPOBaHHOCTb YMeHHUs pacKpbiBaTh COJeprKaHue
JesITeIbHOCTH - TOTOBHOCTb K aKTHBHOM [eSTeJbHOCTH TEXHOJOTUYeCKOW | OCHOBOIIOJIATAIOUIMX OHOMOTHYeCKUX TEPMUHOB U TIOHSTHIM:
TIPUMEHUTEe/IbHO u couyanbHOU HarpaB/IeHHOCTH, CIOCOOHOCTh | KM3Hb, K/€TKa, TKaHb, OpraH, OpraHM3M, BHJ, TIOMYJISLUS,
K Pa3/IMuUHBIM | MHULMMPOBATh, MJIAaHMPOBATh M CAMOCTOSITE/TFHO BBITIOMHATE | 9KOCHCTeMa, brorieHo3, bruocdepa; metabomi3m (0OMeH BellecTs
KOHTeKCTam TaKyo JesTe/IbHOCTb; Y TIpeBpalljeHue >SHeprum), romeocras (camoperyssius),

- UWHTepeC K pa3iduyHbiM cdepaM MpodeccroHaNTbHON
JiesiTe/TbHOCTH.

MertaripejMeTHbIe pe3y/bTaThl JO/DKHBI OTPaXKaTh:
OBnaZieHre YHUBepPCalIbHBIMUA yueOHbIMY T03HaBaTe/TbHBIMU
JleCTBUSIMU:

a) 6a3oBbIe JIOrMuecKue J1eNCTBUS:

- CaMOCTOSITeJIbHO ()OpPMYJ/IMPOBaTb M  aKTyalW3UpOBaTh
nipobsieMy, pacCMaTpyBaTh ee BCECTOPOHHE;

- yCTaHaB/IMBaTh CYLeCTBEHHbI MPU3HaK WM OCHOBaHMS
JUIs1 CpaBHeHUsl, Kiaccudukauuu u 060011ieHus;

- OTIpeieNIATh Lie/v /1esATe/IbHOCTH, 3a/jaBaTh NapaMeTphl

Y KDUTEPUH UX IOCTHKEeHUS;

- BBISIB/IATb 3AKOHOMEPHOCTH U TIPOTUBOPEUUS

B PacCMaTpUBAaeMbIX SIBJIEHHUSIX;

- BHOCUTb KOPPEKTUBbI

B [1edTe/JIbHOCTb, OLI€EHHWBATDH

OuvocuHTe3 Oesika, CTPYKTYpHasi OpPraHM3al[Usl >KUBBIX CHCTEM,
JIMCKPETHOCTb, CaMOpeTyJIsLUs, CaMOBOCIIPOW3Be/ieHre
(perpoaykuus), HacCJ/1e/ICTBEHHOCTb, HM3MEHUHBOCTb,
5HEepro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBasi OpraHu3ariusl.

[TP6 3. CdopMHPOBAaHHOCTH YMEHHUS PACKpBIBaThb CO/lepKaHHe

OCHOBOTIOJIATAOIIMX  OUOIOTUUECKUX TEOpUM U THUIIOTe3:
KJIETOYHOW, XPOMOCOMHOM, MYTaLMOHHOM, 3BO/IFOLIMOHHOM,
TIPOUCXOXK/IEHUS )KU3HU U UejloBeKa.

ITP6 4. CcdopMupoBaHHOCTH YMEeHUS packpbIBaTh

OCHOBOTIO/Iararoiyie 6uosoruueckre 3aKOHbI U 3aKOHOMEPHOCTU
(I'. Menpensa, T. Moprana, H.W. BaBumoa, 3. I'ekkens,
®. Mrwonnepa, K. bspa), rpaHuiibl Ux NMPUMEHHUMOCTH K >KUBBIM
CHUCTeMaM.

[TP6 5. IIpuobpeTeHre oOmbiTa TIPUMEHEHHSI OCHOBHBIX METO/IOB
HAY4YHOT'O TI03HaHUSI, UCTIOIb3YeMbIX B OHOIOrvU: HabFoIeHuUs

Y OTMCaHUS )KUBBIX CHCTEM, MPOLIeCCOB U SIBJIEHUM; OpraHu3aljuu

! YKa3pIBarOTCSA TMUHOCTHEIE M MeTarpeMeTHbIe pe3ynbTaThl u3 ®I'OC COO, B hOPMMPOBAHHH KOTOPBIX yUacTByeT 061ie06pa3oBaTe/IbHAst AUCLMILIMHA.

2 [IucrpmMHapHble (ITpeMeTHbIe) pe3yJIbTaThl YKa3bIBAIOTCS B COOTBETCTBUH C MX ITOJHBIM repeuteM Bo GI'OC COO. ITpesmeTHble pesyibTaThl 6a3oBoro ypost (ITPG) HyMepyroTCs
B cootBercTBur PI'OC COO (ITpuka3z MunobpHayku Poccuu ot 17.05.2012 Ne 413 (pegakius ot 27.12.2023 1.).
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COOTBETCTBHE  Ppe3yJIbTaTOB
I0C/Ie[CTBUH [ieSITe/IbHOCTH;
0) 6a30BbIe UCC/IEIOBATE/TLCKUE JEHCTBUS:

- B/JIaJieTh HaBbIKaMHU yueOHO-HCC/Ie[0BaTe/TbCKON

U TIPOEKTHOH [leATe/IbHOCTH, HAaBbIKAMU pa3pelleHust
npobJiem;

- BBISIB/IATH TIPUUMHHO-C/I€ZICTBEHHbBIE CBSI3U

Y aKTya/IM3UpOBaTh 3a/iauy, BbIBUTaTh TUIIOTE3Y

ee pelleHUs], HaxO[WTb apryMeHTbl [Jif J[0Ka3aTe/bCTBa
CBOMX YTBEp)XK[EeHWH, 3a[aBaTh TMapaMeTpbl M KPUTEPUH
pelleHNs;

- aHa/JM3UPOBATh TIOJyUYeHHbIE B X0/ PpeIleHHs 3aJaud
pe3y/bTaThl, KPUTUUYECKW OIIeHHWBaTh WX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YC/IOBUSX;
pa3pabaThIBaTh IJIaH pelleHus pob/IeMbl C yUETOM aHa/Inu3a
WMEIOIIUXCSl MaTepHa/ibHBIX U HeMaTepHaibHbIX PeCYPCOB;
-- YMeTh [TePEHOCUTD 3HaHHMS B TI03HABATE/IbHYHO

U MPAKTUYECKYI0 00/1aCTH KU3HE1esITe/TbHOCTH;

- YMeTb WHTErpUpOBaTh 3HAHHS W3 Pa3HBIX TPEAMETHBIX
obsacTel;

- BBIJBUTaTh HOBBIE WJeH, TIpe[jiaraTb OPUTHMHAJIbHBIE
TIOZIXO/Ibl U PEeIIeHUSI

neyjsiM, OLeHHMBATb PUCKU

U TIpOBe/leHHs] OUOJIOTUUECKOTO SKCIIEPUMEHTa, BBIABIDKEHUS
TUTIOTe3, BBISBIEHUS 3aBUCHMOCTH MEXAy HCC/Ie[yeMbIMU
BeJINUMHAMUY, 00BsICHEHUST TIO/TyUeHHBIX pe3y/IbTaToB
U (QOopMy/nHMpOBaHUs BBIBOJOB C HCIIOJb30BaHHMEM HayuHbIX
TIOHATUN, TEOPUM U 3aKOHOB.

[TP6 6. CchopMHUPOBaHHOCTH yYMEHHUSI BBIE/ISAITH CYIeCTBEHHbBIE
MpU3HAKA  BUPYCOB, K/IETOK TIPOKAPUOT MW  3yKApHOT;
OJJHOKJIETOYHBIX Y MHOTOK/IETOYHBIX OpPraHW3MOB, BH/IOB,
OMOreo1IeHO30B M 3KOCUCTEM; OCOOEHHOCTH TIPOI[eCCOB OOMeHa
BelleCTB M TpeBpallleHHs JHeprud B KieTKe, (DOTOCHHTe3a,
TUIaCTUUECKOTO U JHEepPreTU4eckoro oOMeHa, XeMOCHHTe3a,
MHTO3a, Meli03a, OIUIOJOTBOPEHHS, Pa3BUTHS M pa3MHOKeHHs,
VH/IUBU/Iya/IbHOTO Pa3BUTHSI OpraHu3Ma (OHToreHe3a), 60psObI 3a

CylleCTBOBaHHe, eCTeCTBEHHOro 0T0opa, BUA000pa3oBaHM,
MPUCTIOCOO/IEHHOCTH OPraHM3MOB K Cpefie OOWTaHUS, BIIUSTHUS
KOMITIOHEHTOB ~ 9KOCHCTEM, AHTPOTOTeHHbIX  U3MeHeHHUi

B 5KOCHCTeMax CBOEI MECTHOCTH,

KPYTrOBOpOTa BellleCTB U NpeBpalljeHre SHepruu B 6ruocdepe.

[TP6 7. CdopMHUPOBAHHOCTH yMEHHS TPUMEHSTh I10/IyYeHHbIe
3HaHUS [Jis 00bsiCHeHUs: 6HUO/IOrMUeCKHUX TIPOLIeCCOB U sIBJIEHUH,
JJ1sI TIPUHATUS TTPaKTUUYeCKUX pellieHui B TTOBCeJHEBHOM yKU3HU

c uenpto obecrieueHuss 6e€30MaCHOCTH CBOETO 3/I0POBbsI U
3/10POBbsI OKDY’KalOIUX JIFOfiel, cob/ro/IeHust 3/10poBoro obpasa
JKU3HH, HOPM 'PaMOTHOTI'O MOBeZIeHNs] B OKPY>Katolllel MPUPOJHON
cpefie; IOHMMaHWe HeoOXOAWMOCTH WCIIO/Ib30BAHUS [JOCTHKEHUH
COBpeMeHHOU Orosioruv U OGUOTeXHOMOTHH /il paljMOHaTBHOTO
TIPUPO/IOII0/Ib30BaHUS.

[TP6 8. CdopMHUPOBAaHHOCTL YMeHHs pellaTb OWOJIOTHYeCcKUe
3a/]lauu, COCTaBJISITh TeHOTUNTUYECKHe CXeMbI CKpell[UBaHus

JJ1s1 pa3HbIX TWUIIOB HAac/ae/0BaHUsl TPU3HAaKOB y OPraHU3MOB,
COCTaBJIAITb CXeMBbI IIepeHOoCa Bell[eCTB M SHepIMy B 3KOCHUCTeMax
(uenu NUTaHWs, MUILIEBbIe CETH).

I[TP6 9. CdhopMHUPOBaHHOCTb YMEHWH KDUTHUECKH OI|eHUBATh
MHpopMaLKio  OGHUOJIOTHUeCKOT0  COJlepKaHUsl,  BK/IHOUAIOIIYIO




TICeB/IOHAYYHbIe 3HAHWS W3 PA3/IMUHBIX HMCTOYHUKOB (CpeJCTBa
MaccoBOM WH(GOpPMALMK, HAyUYHO-TIOMY/ISIPHbIE  MaTepUasbl);
WHTepIpPeTUPOBATh TUYECKHe aCIIeKThI COBpPEMEHHBIX
UCCe[JOBaHWK B OWosiorMH, MeAuIMHe, OHWOTEXHOJIOTHY;
paccMaTpuBaTh  ryio0asbHbIE — JKOJIOTHUECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (OPMHDOBATh [0 OTHOIIEHUID K HUM
COOCTBEHHYIO TTO3ULUIO.

ITP6 10. CchopMHPOBaHHOCTL YMEHUH CO37iaBaTh COOCTBEHHBIE
MUCbMEeHHbIe W YCTHbIe COOOIIeHHsI Ha OCHOBe OMOIOTHYeCKOn
uHpoOpMallMM W3  HECKONbKUX  WCTOYHHUKOB,  TI'DaMOTHO
WCTIO/Ih30BaTh MOHSATUMHBIN anmapaT OHuoIoruu

OK 02.
HNcrnionb3oBats
COBpeMeHHbIe
CpeAcTBa  TIOMCKa,
aHasmm3a

W UHTeprpeTaluu
vHdopMalu

¥ UH(OpMaLOHHbIe
TeXHOJIOTHUU JUTST
BBITIOJIHEHUS  3a7lay
ripodeccOHa/IbLHOM
JiesITeNIbHOCTU

JINUHOCTHBIE Pe3y/bTaThl [O/DKHBI
1[eHHOCTU HayYHOTO ITO3HAHMUS:
-c(hopMHPOBaHHOCTH MUPOBO33pPEHMS], COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHsS HAayKd W OOIIeCTBEHHOMN
TIPAaKTHKHY, OCHOBAaHHOTO  Ha  Juajore  KyJbTyp,
CIOCOOCTBYIOIIIETO 0CO3HAaHHIO CBOEr0 MecTa
B TIO/IUKY/IbTYPHOM MUDE.

MertaripejMeTHbIe Pe3y/IbTaThl JO/DKHBI OTPaXKaTh:
OBnazieHre YHUBepPCaJIbHBIMUA yueOHBIMU TT03HaBaTe/TbHBIMU
JIeCTBUSIMU:

B) pabora ¢ uHdopmalei:
- B/aJIeTb  HaBBIKAMH
W3  WCTOYHUKOB  pasHbIX  TUIIOB,  CAMOCTOSITEJTbHO
OCYII[eCTBJISITh TIOUCK, aHa/m3, CUCTeMaTU3aLIMI0
Y MHTepIpeTaLyio WHhopMaLK Pa3/indyHbIX BUZOB U (HopM
TIpe/ICTaB/IeHUST;

- OLIeHWBaThb JOCTOBEPHOCTb, JIETUTUMHOCTh WH(OPMALWH,
ee COOTBETCTBHE MPABOBBIM U MOPa/IbHO-3TUYECKMM HOPMaM

OTpaXXaTb B YaACTHU:

nosyueHuss  MHGopMaLUu

ITP6 1. ChopMHpPOBaHHOCTh 3HAHUH O MeCTe U PoJii OHoIoTUN

B CHUCTEMe HAy4YHOTO 3HaHWs; (YHKIMOHATBHONW TPaMOTHOCTH
yesioBeKa [ijisl PellieHus )KU3HeHHBIX 1pobsiem.

[TP6 7. CdopMHUPOBAHHOCTh yMEHHS TPUMEHSTh I0/yYeHHbIe
3HaHUS [Jis1 00bsiCHeHUs: OMO/IOrMUeCKHUX TIPOLIeCCOB U sIBJIEHUH,
JUIS1 TIPUHSITHSI TIPAKTUYECKUX PeIIeHUH B TOBCEeIHEBHOM >KU3HU

c 1enbto obecrieueHuss 6e30MacHOCTH CBOETO 3/I0POBbS U
3/10POBbsI OKDY>KalOIUX JIF0fiel, cob/roIeHus 310pOBoro obpasa
YKW3HU, HOPM TPaMOTHOT'O TIOBe/IeHHsI B OKPY>KatoLl[el MPUPOJHON
cpezie; IOHMMaHWe HeOOXOAWMOCTH WCIIO/Ib30BAHUS [JOCTHKEHUH
COBpeMeHHOU Ouosioruv U OGUOTeXHONOTHH [Jisi paljMOHATBHOTO
TMIPHPO/IOTIO/TE30BAHHUS.

ITP6 10. CchopMHpPOBaHHOCTbL YMEHMU CO3/jaBaTh COOCTBEHHbBIE
MUCbMEeHHbIEe W YCTHbIe COOOIIeHHsI Ha OCHOBe OMOIOTHYecKOou
uHpOpMaLlMd U3  HECKOJbKUX  HMCTOUHUKOB,  T'DaMOTHO
WCTO/Ih30BaTh MOHATHIHBIN amnmapaT 6uoIoruu

OK 04. 3ddexTrBHO

JIMUHOCTHBIE pe3yjbTaTbl AO/DKHBI OTPaXXAdTb B UYdCTHU:

ITP6 5. IIpuobpeTeHre oOmbiTa TIPUMEHEHHST OCHOBHBIX METO/IOB

BBaI/IMO'ZLEI‘;ICTBOBaTb LOEHHOCTH HAYUYHOI'oO TI103HdHHMA: OCO3HdHKWE IE€HHOCTU | HAYUHOI'O IMO3HdHMsA, UCII0J/Ib3YEMbBIX B (3700, (o) %1% 8 Ha6]’II-O,Z[8HI/IH 44
nu paGOTaTI: HaquOﬁ AedaTe/IbHOCTH, T'OTOBHOCTb OCyLIeCTBJIATh | OMKUCaHUA XUBBIX CUCTEM, MPOLECCOB U HBHGHHﬁ; OpraHuv3daluyv U
B KOJIJIEKTHBE MPOEKTHYHO n ncciaegoBaTe/IbCKyrO AeATe/IbHOCTDL | TIpPOBeJEeHUS O1O/IOrUUeCKOro SKCIIepuMeHTa, BbIABW>KEHUSA
W KOMdH/ie WHAVWBHYa/JIBHO U B I'DYIIIIE. TUII0Te3, BbIABJIE€HHWA 3dBMCHMMOCTH MeXAy HCCIeqyeMbIMH




MertaripeiMeTHbIe pe3y/bTaThl JOKHbBI OTPaXkaTh:
OgnazieHue YHUBepCaTbHbIMU KOMMYHHUKaTUBHBIMHU
JIeCTBUSIMU:

0) coBMecTHas 1eSiTe/TbHOCTh:

- MIOHUMATh U UCI0/b30BaTh MMPEeUMYIeCTBa KOMaHHOU

Y UH/IUBU/Tya/IbHOW pabOoThI;

-  TpUHUMaTb  LeJd  COBMECTHOW  [IeTe/IbHOCTH,
OpraHM30BbIBaTh U KOOPIMHUPOBATH JE€UCTBUS
Mo ee [JOCTW)XKEHWIO: COCTaB/IATh IIJIaH  JeMCTBUU,

pacrpefiesiitTb POAM C Y4eTOM MHEHUN yuaCTHUKOB
00CYX/IaTh pe3yJIbTaTbl COBMECTHOW PabOThI

BeIMYMHAMU, OOBsICHEHHS TIOTyUYeHHBIX pe3y/IbTaToB
¥ (DOpMy/IMpOBaHMs BBIBOZOB C MCIIO/Ib30BaHUEM Hay4HbIX
TIOHATUN, TEOPUM U 3aKOHOB

OK 07.
CojielicTBOBaTh
COXpaHeHHI0
OKpY’Karoleu

cpefpbl,
pecypcocOeperxeHr
10, TIPUMEHSITh
3HAHUS

00 M3MeHeHUH
K/IMMara, TIPUHIUITBI
Oepe>x/TBOTO
TIPOM3BO/ICTBA,

3¢ eKTHBHO
J1IeiCTBOBATh

B ype3BbIYalHbIX
CUTyaLUsIX

JINUHOCTHBIE pe3y/bTaThl [O/DKHBI OTpakaTb B UaCTU:
5KOJIOTUUECKOTO0  BOCOMTaHUsi: -  CPOPMHUPOBAHHOCTh
9KOJIOTMUeCKOW KY/IbTYphbl, TOHUMaHHe BJIMSHUS COL[UA/IbHO-
5KOHOMUYECKUX MPOLIeCCOB Ha COCTOsTHUE TTPUPOJHOM

W COLIMANbHOM Cpefibl, OCO3HaHWe TI/1I00a/bHOTO XapakKTepa
5KOJIOTUUeCKUX TPo0/iem;

- IUIaHMpOBaHWe M  OCYyIIecTBJIeHWe  [eWCTBUM B
OKpY’Karollleld cpefie Ha OCHOBE 3HaHUS LieJield YCTOMUMBOTO
Pa3BUTHS YeJIOBEUeCTBa;

- AaKTUMBHOE HeNpusATHe [elCTBUH,
OKpYKarolllel cpefie;

- yMeHHe MIPOrHO3UPOBATh HebTaronpusiTHbIe
9KOJIOTUUeCKHe T0C/Ie/ICTBUS TIPeATPUHAMAaeMbIX JeMCTBUH,
Tipe/ioTBpALLaTh UX;

- pacuMpeHue  OIIbITa
HarpaB/eHHOCTH.
MertaripejMeTHbIe pe3y/bTaThl JO/DKHBI OTPaXKaTh:
OsnageHve yHUBepCaTbHbIMU KOMMYHUKaTUBHBIMH
JIeCTBUSIMU:

0) coBMeCTHast IeATeIbHOCTb:

- TMOHMMAaTh W WCIIO/Ib30BaTh TPEUMYIecTBa KOMaHJHOMN
Y UHUBU/Iya/TbHON paboThI;
- TIpUHUMATb  11eJiu

TIPUHOCSLUX  Bpe[,

AedaTeJIbHOCTH 9KOJIOTUUECKOU

COBMECTHON  J1esiTeJIbHOCTH,

[TP6 5. IIpuobpeTeHre OMbiTa NPUMEHEHHSI OCHOBHBIX METO/IOB
HAyYHOT0 TI03HAHWSI, UCTIO/b3yeMbIX B OMOJIOrun: HabII0eH s

Y OTIMICAHUS )KUBBIX CHCTEM, MPOLIECCOB U SIBJIEHHI; OpraHu3arii
U TIpOBefieHHs OHMOIOTMUeCKOro SKCTIepUMEHTa, BbIABIKEHUS
TUTIOTe3, BBISBIEHUS 3aBUCHMOCTH MEXAy HCC/IeyeMbIMU
BeJIMYMHAMU, OOBSICHEHHS TIOTyUYeHHBIX pe3y/IbTaToB

U (QOpMy/NIMpOBaHUs BBHIBOJOB C UCIIOJb30BaHHMEM HayuHbIX
TIOHATUN, TEOPUM U 3aKOHOB.

[TP6 6. CchopMHUPOBaHHOCTH yYMEHHUSI BBIEJISITH CYIeCTBEHHbBIE
MpU3HAaKW  BUPYCOB, K/I€TOK TIPOKAPUOT W  3YKapHOT;
OJJHOKJIETOYHbIX W MHOTOK/IETOYHBIX OpPraHW3MOB, BH/IOB,
O1OreorieH030B U KOCHUCTEM; OCOOEHHOCTH TPOL|eCCOB 0OMeHa
BeL[eCTB W TMpeBpallleHHs JHeprud B KieTKe, (DOTOCHHTe3a,
IJIaCTUYECKOTO U JHEepreTMYeckoro oOMeHa, XeMOCHHTe3a,
MHTO3a, Mel03a, OIUIOJOTBOPEHHS, Pa3BUTHS M pa3MHOKeHWUs,
VH/IUBHU/Iya/IbHOTO Pa3BUTHsI OPraHu3Ma (OHTOreHe3a), 60pbObI

3a CyIIeCTBOBaHHe, eCTeCTBeHHOro 0TOOpa, BHA000pa3oBaHWH,
MPUCTIOCOO/IEHHOCTH OPraHM3MOB K Cpefie OOWTaHUS, BIIUSTHUS
KOMIIOHEHTOB  3KOCHCTEM, AHTPOTIOT€HHbIX  W3MeHeHWi
B 9KOCHCTeMax CBOeH MeCTHOCTH,

KPyrOBOPOTA BeLeCTB U MpeBpalljeHre YHepruu B brocdepe.

[TP6 7. CdopMHUPOBAHHOCTh yMEHHS TPUMEHSTh I0/yYeHHbIe
3HaHUsl /i1 0OBsICHeHUsI OHMONOTrHUeCcKHX TPOLIECCOB M SIBJIEHU,




OpraHU30BbIBaTh u KOOP/IMHUPOBATh JeNCTBUSA
1Mo ee [OCT)KEHHIO: COCTaB/ATb ITUlaH  JIeHCTBU,
pacripefiesiitTb pPOAM C Y4yeTOM MHEHUW yuaCTHUKOB
00CyX/1aTh pe3y/ibTaTbl COBMECTHOW pabOThI

JUIsl TIDUHATHUS TTPAKTHUECKUX pelleHWH B MOBCeAHEBHON KU3HU
Cc uenbto obecrieueHust 06€30MacCHOCTH CBOEro 3/0POBbSl U
3/10POBbsI OKDY>KalOIUX JIEOfiel, cobro/ieHust 3/10poBoro obpasa
JKW3HH, HOPM TPaMOTHOTO TIOBEJIeHHUs B OKPY)KAOIIeH MPUPOJHOM
cpejie; TIOHMMaHKe HeoOXOAWMOCTH HCIIO/Ib30BAHUS [[OCTHXKEHUH
COBpEMEHHOW OMOJIOTUH W OMOTeXHOJIOTHH /ISl PAlHOHAIbHOTO
MIPUPO/IOTO0/Ib30BAHUS
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2. CTpyKTypa M coep)XaHue JUCLUILIUHbI

2.1. O0beM AUCHUIUTHHBI U BUbI y4e0HO! padoThI

Ounas ¢opma

Buj; yueOHO# padoThI

O0BeM B yacax

O01bem o0pa3oBaTe/IbHOM MPOrPaMMbI YUeOHOH AV CI{UTTHHBI 72
BT. U..

TeopeTHueckoe obyueHue 36
nabopaTopHbIe 3aHATHUS 0
TpakTUUeCKue 3aHATUSA 34
CamocmosmenbHas paboma 0
IIpomexyTouHasi aTTecTanus (3aueT C OLIEHKOMN) 2

3aouHas ¢opma

Buj yueOHo# padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOM MPOrPaMMbI YUeOHOH AU CIUTTHHBI 72
BT. U..

TeopeTHueckoe obyueHue 8
7abopaTopHbIe 3aHATHUS 0
NIpaKTUYeCKHe 3aHATUS 8
CamocmosmenbHas paboma 54
IIpomexxyTouyHas arTecTanys (3aueT C OL|eHKON) 2

11



2.2. TeMaTU4eCKUH MJIAH U CO/iep)KaHKe JUCHUILIUHBI

dopmupyemsie
HaumeHoBaHue Copep:xaHue yueOHOro MaTepuasa (0OCHOBHOe U NPo¢ecCHOHA/IBHO OPUEHTHPOBaHHOe), | O0bem
pa3fesioB U TeM JlabopaTopHbIe M MPAKTHYECKHEe 3aHATHSA, TPUKJ/IQ/{HON MOAY/Ib (MIPH HAa/THYHH) yacop | NoMmeTeHUHH
1 2 3 4
OCHOBHOe cofepKaHue
Pa3pen 1. buosorus kak Hayka. JKuBble cUCTeMbI M MX OpraHu3alus 2
Tema 1.1. Copep>xaHe yueOHOr0 MaTepHasa 2
buonorus buosnorust — Hayka o >xuBoi npupoe. CBsizu 610JIorHu C 00111eCTBEHHBIMH, TEXHUYECKUMU U
B CHCTeMe HayK. JIPYTUMU eCTeCTBeHHbIMU HayKaMmu, ¢unocodueid, penurveii, STUKOM, ICTETUKONU U TPaBOM.
Oo1as Posme Ouosioruu B (hOPMUDOBaHMM COBDEMEHHOW Hay4yHOM KapThHbI Mupa. Cucrema
XapaKTepUCTUKA OMO0/IOTUUECKUX HaYK.
YKU3HU MeTozbl MO3HAHUS KUBOW TIPUPOJBI (HabmoeHre, SKCTIepUMeHT, OIMCaHWe, U3MepeHue, OK-02
K/1accuduUKalys, Mojie/TMpOBaHKe, CTaTUCTHUeCKast 00paboTKa /IaHHbIX).
JKuBbie cucteMsl (OMOCHCTEMBI) Kak MpegMeT u3ydeHus: ononoruu. OTauume >KUBbIX CUCTEM
OT HeopraHuueckoi rnpupobl. CBolicTBa buocrcTeM U UX pa3Hoobpasue.
YpoBHU OpraHu3aLiu buocucrem: MOJIeKY/ISIPHO-TeHeTUUe CKU, KJIETOUHBIH,
OpraHU3MeHHBIH, TTOMY/SLIMOHHO-BU/JOBOM, 3KOCUCTEeMHBIH (OHMO - TeoIleHOTUUYECKUH),
ouochepHbIi
Pa3pen 2 XuMuuyecKuu COCTaB M CTPOEHHE KI1eTKHU 10
Tema 2.1. CopiepkaHuie yueOHOTO MaTeprasa 2
XUMHUUEeCKUM coCTaB | XUMHUUECKHUH COCTaB K/I€TKH. XHWMHUECKHE 3JIEMEHTBbI: MaKpO3/1€MEeHTbI, MUKPO3/IEMEHTHI.
Ki1eTku. Boma Boga v muHepanbHble BellecTBa. @YHKIMM BOJAbl MU MHUHEDPA/bHBIX BeLECTB B KIETKE.
Y MUHepaJibHble [MTopsep>kaHre OCMOTUUECKOT0 OasaHca
BelleCTBa ITpakTHyeckoe 3aHsrue’ 1
Ne 1 «buonoruueckass pojib MUHEpaIbHBIX BEIECTB B 00ECIeUeHUH >KU3He[esITeTbHOCTH
OpraHu3MOB, TIPOSIB/IeHUS UcOaTaHCa MUHEPATbHBIX IEMEHTOBY
Tema 2.2. Copep>kaHue yueOHOr0 MaTepuasa 4
buonoruuecku Benku. CocTtaB U cTpoeHue 6enkoB. AMUHOKHUCIOTHI — MOHOMepBI OesikoB. He3ameHnmble 1
Ba)KHbIe XMMWYECKUe | 3aMeHHMble aMUHOKUCIOThl. AMUHOKUCIOTHBI COCTaB. YDOBHM CTPYKTYpbl Oe/KoBOM OK-01, OK-02,
COeJMHeHUs OK-04

3 Yacel naGopaTopHbIX paboT ¥ MPaKTUUECKKX 3aHATHI YUTEHbI B COZIeP’KaHUK yueOHOro MaTeprasa ¥ BXOJAT B 00I1jee KOMUeCTBO 4acoB I0 TeMe.
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MOJIEKY/Ibl (TTepBHUYHAs, BTOPUYHAs], TPeTUYHasi U YeTBepTUYHAas CTPYKTypa). XUMHUUecKHe
cBolictBa OenkoB. bBuonornueckue ¢yHkuuu OenkoB. PepmeHTbI — OHOIOrMUYECKHe
Katamm3atopel. CTpoeHue (epMeHTa: aKTHUBHBIA LEeHTP, CyOCTpaTHas CITelu(pUIHOCTb.
Kodepmentsl. Butamunbl. OTanuust epMeHTOB OT HeOpPraHUUeCKUX KaTaan3aTopoB.
YrneBozpl: MOHOCaxapu/bl (T/IFOK03a, prbo3a U fe30Kcupubo3a), Aucaxapu/sl (caxaposa,
JIaKTO3a) U MonMcaxapujpl (Kpaxmas, TJIMKOTeH, Liesitoso3a). buonorndeckue QyHKLUU
yrineBofioB. Jlumuapl:  TpUrnuuepubl, Gochomunuab,, crepoubl. ['mapodunbHO-
rupodobHble cBoMicTBa. buosornyeckue QyHKIuKM aunuaoB. CpaBHeHHe YT/IeBOIOB,
OeNKOB M JMIMUIOB KaK WMCTOYHWKOB 3Hepruu. HyksemnoBele kucyotel: JHK u PHK.
Hyxkneotuibl — MOHOMepBI HYK/IeMHOBBIX KUC/IOT. CTpoenue U ¢pyHkimu THK. CTpoeHue u
dyskiuu PHK. AT®: ctpoenue u QyHKLIWA

JlabopartopHsble 3aHSTHS (Ha BBIOOp TIperiofiaBare/isi)

Ne 1 «Onpepenenue sButamuHa C B IIPOAYKTax MATAHUSA»

umm «OnpeiesieHre HaIMUXs KpaxMaJsia B TIPOJyKTax MUTaHUs»

um «'napodunbHO-THAPOdOOHBIE CBOMCTBA JTUIHIOB»

i «/3yueHre KaTa/lMTHUeCKOW aKTUBHOCTH ¢epMeHTOB (Ha MpuMepe aMmusiasbl WIA
KaTasiasbl)»

Tema 2.3.
CTpyKTypHO-
(GyHKIMOHa/IbHAs
opraHu3anys KJieToK

Cojiep>xanue yueOHOTO MaTepHuasa

LluTonorusi — Hayka o KieTke. KneTouHasi Teopusi — mpyuMep B3auMo/leHCTBUs uieil U (hakToB
B HayYHOM I103HaHUM. MeTo/ bl U3yUeHHUs KIIeTKU.

KneTka Kak 1enocTHast kuBasi cuctema. OOIpie TPU3HAKM K/IETOK: 3aMKHYTasi HapyyKHast
MembpaHa, Monekysbl JJHK Kak reHeTHUuUeCcKuii armapaT, CUCTeMa CUHTe3a berka.

Tumbl  K/IETOK: JyKapuoTWuecKass U  TpoKapuoThueckas. (Oco0eHHOCTH CTpPOeHUs
MPOKapUOTUUeCcKol KieTKd. KrerouHasi creHka Oakrtepuii. CTpoeHHe 35yKapHOTHUeCKOM
K1eTki. OCHOBHBIE OT/IMUUSI PACTUTE/ILHOM, YKMBOTHOW U IPUOHON KieTKHU. [ToBepXHOCTHBIE
CTPYKTYPbl KJ/IeETOK— KJI€TOYHAasl CTeHKa, TJIMKOKanukKc, Mx (yHkuuu. [lnasmatrueckas
MemOpaHa, ee CBOMCTBA U (DYHKI[UH.

[luToria3Ma U ee opraHouzbl. OpHOMemOpaHHBIe opraHougwl kieTku: OIIC, ammapar
lonbgky, mm3ocoMmsl. [loyaBTOHOMHBIE OPraHOUbI K/IeTKW: MUTOXOHJPHWH, ILIACTU/BI.
[TpoucxoKaeHue MUTOXOHAPHUM W TacTyf. Bupabl nnactuz. HemeMOpaHHbIE OpraHOM/IBI
KJIeTKH: PUOOCOMBI, KIETOUHBIA I[€HTP, LIEHTPUOJH, PECHUYKH, >XTYTUKH. OYHKIUU
OpraHOU/IOB KJIeTKU. BKitoueHus.

slmpo — perynATOpHBIN 1IeHTp KieTKd. CTpoeHUWe siapa: siiepHasi 000/04Ka, Kapuoria3Mma,
XPOMAaTHH, IAPLILIKO. XPOMOCOMBI. TPaHCIIOPT Bel[eCTB B KJIeTKe
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JlabopaTopHble 3aHsATHs (Ha BRIOOD Tpero/iaBaTe/isi)

Ne 2 «CTpoeHue KneTKu (pacTeHUs, )KUBOTHbIe, TPHUOBI) U K/IeTOUHbIe BKIHOUeHUs (Kpaxmari,
KapOTUHOM/IBI, X/I0POI/IaCThl, XPOMOIL/IACThI)»

umu «V3ydyeHre CTPOeHUs KJIeTOK PacTeHWH, >KUBOTHBIX U OakTepuil Mof, MUKPOCKOTIOM Ha
TrOTOBBIX MUKpOIIperapaTax U UxX OMUCcaHue»

unmu «IIpoHuriaeMocTb MeMOpaHhbI (T71a3MOJK3, AeTIa3MOIN3)»

Pazpen 3. )Ku3HejeATe/IbHOCTh KJIETKH

Tema 3.1.
OOMeH BelecTB
¥ TIpeBpalljeHue

SHEpPruu

B KJIeTKe

CojiepkaHuie yueOHOTO MaTeprasa

OOMeH BelIecTB, WK MeTaboIM3M. ACCUMUIIALIUSA (TJIACTHUECKUI 00MeH) U IUCCUMUJISLIHS
(oHepreTUueckuii 0OMeH) — [IBé CTOPOHBI eIMHOTO TIpoliecca MeTabosm3ma. Posib 3aKOHOB
COXpaHEeHWsl Bel[ecTBAa M SHEPrMU B MOHMMaHWM MeTabomm3ma. Turbl oOMeHa BeIecTB:
aBTOTPO(HBINA M reTepoTpodHbId. Pomb ¢gepMeHTOB B 0OMeHe BeIleCTB W MpeBpallleHHur
SHepruu B KieTke. ®ortocuHTe3. CBeToBasi U TeMHOBasi ¢asbl (poTocuHTe3a. Peakiuu
dboTocunTe3a. IdPeKTHBHOCTL hOTOCUHTe3a. 3HaUeHHe (POTOCHHTe3a /Il KU3HU Ha 3emiie.
BnusiHve yciioBuid cpefibl Ha (POTOCHHTE3 M CIOCOOBI TOBBLILIEHHSI €T0 TIPOJYKTUBHOCTU Y
Ky/JbTYpHBIX ~pacTeHWd. XeMOCHHTe3. XeMOCHHTe3upywlue OakTepuu. 3HaueHHe
XeMOCHHTe3a [J/Is1 )KU3HU Ha 3emJie.

OHepreTuueckuii oOMeH B KieTKe. PaciiieriieHye BelllecTB, BblJje/ieHHe U aKKyMY/IMPOBaHKe
JHEPrWd B KJeTKe. JTarbl 3HepreTnyeckoro obmena. I'mukosm3. BpokeHre W ero BHU[BL
KucnopogHoe okucieHve, v KaeToyHoe fbixaHue. OkucauTensHoe (ocpopuirpoBaHUe.
SbbheKTUBHOCTE SHEPreTUYeCKOro oOMeHa

Tema 3.2.
BuocunTe3 Genka

CopiepkaHuie yueOHOTO MaTeprasa

Peakiun wmatpuuHoro cuHre3a. ['eHetnueckass uHbopmarus u  JHK. Peanusanus
reHeTUUeCKou MH(opMaliy B KjieTKe. ['eHeTUUeCKU KO/, U ero CBoMCTBa. TpaHCKPUMILUS —
MatpuuHbiii cuHTe3 PHK. Tpancnsuusi — OuocuHTe3 Oenka. OTarbl  TPaHC/SLIUU.
KoamrpoBaHre aMUHOKHCIOT. Posib prbocom B 6rocuHTe3e 6enka

HpaKTI/IIJECKOE 3dHATHE

Ne 2 «PerieHue 3a/1a4 Ha orpe/ie/ieHUe M0C/1e0BaTe/IbHOCTH HYK/IeOTU/IOB»

Tema 3.3.
Bupycsl

Cojiep>xanue yueOHOTO MaTepHuasa

Hexnerounsle (opMbl KU3HU — BUPYChI. VicTopus oTKpeITUs BUpYCoB (. V1. VIBaHOBCKUIA).
OcobeHHOCTH CTPOEHUSI U KU3HEHHOI'O L{uK/a BUpycoB. bakTeprodaru. bone3nu pacrenui,
JKUBOTHBIX M 4eJIOBeKa, BbI3blBaeMble BUpycaMu. Bupyc nMmmyHozeduita uenoBeka (BUY)
— Bo30yauTens CITMJa. [TpoduiakTrKa pacipocTpaHeHHsi BUPYCHBIX 3a00/1eBaHUN

OK-01, OK-02,
OK-04
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Paspen 4. Pa3MHoXXeHHe M HHAUBHAYA/IbHOE Pa3BUTHE OPraHU3MoOB

Tema 4.1.
JKW3HEeHHBIHN I[UKIT
KJ/IeTKH

Cojep>xanuie yueOHOTO MaTepHasa

KreTouHblli LMK/A, WKW >XU3HEHHbIM LMK KheTKu. WHrepdaza u muto3. IIpoliecchl,
npoTekaroiye B WHTepdase. Pervkauus — peakiusi MmarpuuHoro cuntesa JJHK. CtpoeHue
XpPOMOCOM. XPOMOCOMHBIN Habop — KapUOTHIL. JIUTI/IOUJHBIA W TarIOUIHBINM XPOMOCOMHbBIE
Habopel. Xpomatuzpl. LluTonorMueckrie OCHOBBI pPa3sMHOXKEHHSI W WHAWBUYaTbHOTO
pa3BUTHS OpraHusMoB. /[leneHwe kieTku — MuTo3. Cragum wmwurto3a. [lpoueccel,
MPOMCXOJMAIIMe Ha pasHbIX CTafusiXx MMTO3a. bBHOMOrMYecKMM CMBICT  MUTO3a.
ITporpammMupyemasi rubesb KJIeTKH - aronTo3

Tema 4.2.
@OpMBI pa3MHOXKEHHUS
OpraHu3MOB

Cogep>xanue yueOHOTO MaTepHuasa

@®opMbl pa3MHOXKEeHHUsI OPraHU3MOB: 0Oecriosioe 1 TI0/I0BOe. Buzibl 6eCrionoro pasMHOKeHHUS:
JlefieHye HaZiBoe 1 TTIOUKOBaHKe OTHO U MHOTOKJIETOUHBIX, ClTOpoobpa3oBaHue, BereTaTUBHOE
pa3smHoXeHue. VICKyCcCTBeHHOe KJIOHWPOBaHUe OpPraHU3MOB, ero 3HaueHue /s CeleKLjuu.
[TonoBoe pa3MHOXKeHUe, ero OT/IM4usi OT Oecronoro. Meiio3. Craauu Meiio3a. TTporiecchl,
MPOUCXOAsAIMe Ha cTagusix Menosa. [loBeseHune xpomocoM B Mmero3e. KpoccuHrosep.
Burosiornueckuii cMbIC/I U 3HaueHHe Meiio3a. ['ameToreHes — rporjecc 06pa3oBaHusl M0JIOBBIX
KJIETOK y JKUBOTHBIX. [10/10BBIE >Kese3bl: CEMeHHUKH U SMYHUKU. OOpa3oBaHUe W pa3BUTHe
MOJIOBBIX KJ/IETOK — TraMmeT (CrepMaTo30Mj, silieK/leTKa) — CIepMaroreHe3 W OOreHe3.
OcobeHHOCTH CTPOeHUS SIULIEK/IETOK M criepMaTo30u10B. OriogoTBopeHue. TlapTeHoreHe3

Tewma 4.3.
NupuBuyansHoe
pa3BUTHE OPraHKW3MOB

Cojiep>xanue yueOHOTO MaTepHuasa

WHauBuayanbHoe pa3Buthe (OHTOreHe3). OMOPHOHA/MILHOE pa3BUTHe (3MOpHOreHe3). DTarlbl
SMODUOHAIBHOTO Ppa3sBUTHS Y TIO3BOHOUHBIX JKUBOTHBIX: JIpoOJsieHHe, TracCTpyJIsLys,
opraHoreHe3. IlocTaMOpuoHanbHOe pa3ButHe. THUIBI MOCTIMOPHUOHAILHOTO Ppa3BUTHS:
npsiMoe, HernpsiMoe (IMUMHOYHOe). BivsiHMe cpeiibl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
criocoOHBIE BBI3BIBATH BPOXKJEHHbIE YpOACTBAa. PocT W pa3ButHe pacteHuid. OHTOTeHe3
LIBETKOBOI'0 pacTeHUsl: IBOMHOE OIJIOA0TBOPEHKE, CTDOEHHEe CeMEeHH, CTaZiMi Pa3BUTHSI

HpaKTI/IIJECKI/Ie 3aHATHUA

Ne 3 «/H(peKIMOHHbIe 3a00/1€BaHUS U SMTHUEMUN B ICTOPHH Ue/IOBeUeCTBa».
Ne 4 «BakiuHalys KaK poduiakTHKa MH(EeKLMOHHBIX 3a001eBaHui»

OK-01, OK-02,
OK-04

Pa3pen 5. HacieaCTBEHHOCTH M U3MEHUYMBOCTHh OPraHU3MoOB

10

Tema 5.1.
3aKOHOMepHOCTH
Hac/1e/J0BaHUsI

CojiepkaHuie yueOHOTO MaTeprasa

[TpegMeT ¥ 3aau TeHeTUKU. Posb IIUTONOrMM ¥ SMOPHOJIOTHY B CTAaHOBJIEHUU T€HETHKHU.
Bk/lai pOCCMHCKHUX M 3apyOeXHbIX YUYeHbIX B pa3BUTHE T'eHeTUKA. MeTopl TeHeTUKH

OK-01, OK-02,
OK-04
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(ruOpUAONOTHUeCKHA,  LUTOTEHeTHUeCKUH, MOJIeKy/IsIpHO-TeHeTHdyecKuii).  OCHOBHBIe
reHeTUYeCKHe TIOHATHS. ['eHeTUecKasi CHMBOJ/IMKA, UCIIO/Ib3yeMast B CXeMaX CKpellBaHUM.
3aKOHOMEpHOCTH  HaC/le[oBaHWsl ~ NPU3HAKOB,  ycTaHoBjeHHble ['.  MeHgenem.
MoHorubpugHoe cKpeljuBaHhe. 3akOH eguHooOpa3uss TUOpHUIOB Te€pPBOTO TOKOJIEHUS.
[IpaBwi10 JOMUMHUpPOBaHUA. 3aKOH pacllellyIeHUsl MPU3HAaKoB. ['MrioTre3a 4MCTOTHI ramer.
[TonHOe U HerosiHOe AOMUHMpOBaHWe. [UrubpugHoe cKpelvBaHHe. 3aKOH He3aBHUCHMOTO
Hac/e/JOBaHUs TIPU3HAKOB. LIuTOoreHeTHMueckre OCHOBBI [JUTHOPUIHOTO CKpEL[UBAHUS.
AHanv3upyrolljee ckpelyBaHue. Vcronp30BaHWe aHaIU3HUPYROLEro CKpellyvBaHUs /s
OTIpe/le/IeHUsI TeHOTHIA 0Co0U

IIpakTyeckoe 3aHsATHE

Ne 5 Pemenue 3aau Ha oOrpefie/ieHHe BEPOSITHOCTM BO3HUKHOBEHUS HAcC/e/ICTBEHHBIX
MPU3HAKOB TIPU MOHO-, /M-, TIOJIMTUOPUAHOM U aHA/JM3WPYIOIIeM CKpelL[UBaHUY,
COCTaBJIeHUe TeHOTUTTMYECKUX CXeM CKpellBaHUsI

Tema 5.2. CojiepkaHuie yueOHOTO MaTeprasa
CueruieHHOe CueriieHHoe HacnefoBaHWe TIpu3HakoB. Pab6ora T. MopraHa 10 CLeTUIEHHOMY
Hac/el0BaHHe Hac/ae[loBaHUIO TeHOB. HapylleHue clenyieHWss TeHOB B pe3yJbTaTe KpPOCCHHIOBEpA.
TIPU3HAKOB XpOMOCOMHas Teopus HaC/1eICTBEHHOCTU. ['eHeTuUeCcKye KapThl.
'enetka mosia. XpoMOCOMHOe olpejesieHde I0ja. AyTOCOMBl U IIOJIOBble XPOMOCOMBI.
['omorameTHble ¥ reteporaMeTHble opraHusMbl. HacsieoBaHve NPU3HAKOB, CLIEIJIEHHBIX C
T10JIOM
[IpakTHueckoe 3aHsITHE
Ne 6 Pemenue 3a7au Ha oIpefie/ieHHe BePOATHOCTHM BO3HUKHOBEHUs HAaC/Ie[CTBeHHbIX
TPU3HAKOB TIPU CLEIJIEHHOM Hac/leJOBaHWM, COCTaB/IeHWe TeHOTUIIMUeCKUX CXeM
CKpelMBaHus
Tema 5.3. Copep>kaHue yueOHOr0 MaTepuasia
3aKOHOMEepHOCTH V3meHunBOCTh. B/l N3MEHUMBOCTU: HeHac/le,CTBeHHas U Hac/le[CTBeHHas. Posb cpefibl B
V3MEHUYUBOCTU HeHac/Ie[JCTBEHHOW H3MEeHUMBOCTU. XapaKTepHuCTHMKa MOJAW(UKALMOHHOW H3MEeHUHBOCTHU.

BapualoHHbIM psifi U BapuallioHHasi KpyBas. Hopma peakiuu npu3Haka. KonmvuecTBeHHbIe
M KaueCcTBeHHble TIpU3HaKM W UX HopMma peakiuu. CpoiicTBa MoAUGUKALIMOHHON
HM3MEeHUUBOCTHU.

HacnezicTBeHHast, WM TEeHOTUITMYeCKass W3MeHUHWBOCTb. KOMOWHAaTHBHasi M3MEHUHBOCTb.
Meiio3 ¥ TIOJIOBOM MpOLeCC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTarjioHHast
M3MeHUMBOCTb. Krnaccubukaiysi MyTaluii: reHHble, XPOMOCOMHbIe, reHOMHbIe. YacToTta u
MPUUMHBI ~ MyTal[uii. MyTareHHble ¢GakToOpbl. 3aKOH T'OMOJIOTUUECKUX DS/IOB B
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HacJie/ICTBEHHOU W3MEHUUBOCTH
H. 1. BaBunosa

[IpakTHyeckoe 3aHATUE

Ne 7 Pemenue 3ajau Ha omnpefe/ieHrue BepPOSITHOCTM BO3HWKHOBEHHWSI HAC/e[CTBEHHBIX
MPU3HAKOB MPU pa3/IMUHbIX TUIAX B3aUMO/I€MCTBUSI T€HOB, COCTAaBJeHUE TeHOTUITUYEeCKUX
CXeM CKpeIlMBaHUs

Tema 5.4.
I'eneTuKka uesioBeKa

Cojep>xanue yueOHOTO MaTepHuasa

l'enetvka uesioBeka. Kapuotun uesioBeka. OCHOBHbBIE MeTO/bl T'€HETWKU YeslOBeKa:
reHeasloTMYecKui, OJIM3HEIOBbIM, IUTOreHeTHUeCKHUH, OWOXUMHUECKUH, MOJIEeKY/ISpHO-
reHeTuyecknid. CoBpeMeHHOe OrpefieJieHde TeHOTHIA: TOJHOMeHOMHOe CeKBeHWPOBaHHUe,
TeHOTUITMPOBaHKWe, B TOM uMcyie ¢ romolpio TTIP-aHamm3a. HaciencTBeHHble 3a00/1€BaHUsS
yejioBeKa: TeHHble Oose3Hd, O00e3HM C HAC/AeACTBEHHON TPeApacriosioXXeHHOCTHIO,
XpOMOCOMHbIe 0ome3nn. ComaTHuecKWe W TeHepaTHBHble MyTariu. CTBOJIOBBIE KIIETKH.
[MpuHIMMbI  340pOBOTO  0Opa3a JKWU3HHW, [JUAarHOCTUKWA, TIPOWIAKTUKA U JIeUeHUs
reHeTUUYeCKUX  0Oojie3Hei. MeuKO-TeHETUUECKOe  KOHCY/IbTHUPOBaHHUE. 3HaueHue
MeJULUHCKOW T'eHeTUKA B TPEeAOTBPAIlleHUHM U JIeUeHWd TeHeTUYeCKUx 3aboseBaHui
ye/jl0BeKa

[IpakTHyeckoe 3aHATUE

Ne 8 «CocTaB/ieHHe U aHa/lM3 POJOCIOBHBIX Ue/I0BEKa»

Pa3gen 6. JBo/IIOLMOH

Hasa 0uosiorus

Tema 6.1.
OBOMIOLIMOHHAS
Teopusi
U ee MecTo
B OHotoruu

Copiepkanuie yueOHOTO MaTeprasa

[TpennochIIKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TeOPUU. DBOJIIOLIMOHHAS TEOpUs U €€ MecTo
B Ovosiorny. BimsiHMe SBOJIIOIMOHHOW TEOPUMM Ha pa3BUTHE OMONIOTHMM W [PYTUX HaykK.
CeugerenbcTBa 3Bo/mOLMU. [laneoHToiornyeckue: moc/ie,0BaTe/IbHOCTb 10sIB/IeHUS BUJOB B
aJIeOHTOJIOTMYeCKOM JIeTONUCH, TepexofHble (GopMmbl. Buoreorpaduueckue: CXofCcTBO U
pasmiure dayH U (Gop MaTePUKOB U OCTPOBOB. DMOpHO/IOrYeCKHe: CXO/CTBA U Pa3Inuus
MOpPHOHOB pasHbIX BH/IOB MO3BOHOUYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHUHbIE,
aHaJIOTUYHbIe, pYyJVMEHTapHble OpraHbl, aTaBU3MbL  MOJIEKY/ISIPHO-OMOXUMHUUECKHE:
CXO/JICTBO MEXaHM3MOB HacCJIe/[CTBEHHOCTH W OCHOBHBIX MeTabOIMuecKux IMyTell y BcexX
JKUBBIX OPraHU3MOB.

OBojrouoHHasgs Teopuss Y. JlapBuHa. IIpeAroceIKM BO3HUKHOBEHUs [apBUHK3MA.
JBwXKyIIye CUIbl SBOJIIOLMM BUAOB 1O [lapBuHY (M30BITOYHOE pPAa3MHOKEHHE TIpH
OrPaHUYEeHHOCTH PeCypCoB, Heorpe/eniéHHas M3MEHUHMBOCTh, O0Oppba 3a CyljecTBOBaHHE,

OK-01, OK-02,
OK-04
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€CTeCTBEHHBIN 0TOOP)

Tema 6.2.
MukposBosroLys

CopiepkaHuie yueOHOTO MaTeprasa

CuHTtetnueckasi Teopus 3Bosioluu (CTD) U eé OCHOBHBbIE TOJIOXKEHUsI. MUKDPO3BOTIOLUSI.
[MTomynsuus Kak eAWHULIA BUJA U SBOTIOLIUU.

Oewxyime cuibl (haKTOpbI)IBOMIOIMM BUJOB B Mpupoje. MyTal[MOHHBIM TIpoLecc u
KOMOWHATUBHAsE W3MEeHUMBOCTh. [lOMysisii[MuOHHBIe BOMHBI U Jpelid reHoB. M3onsuus u
murparys. EcTecTBeHHbIH OTOOpP — HampaBisoOIUA  ¢dakTop 3BoMONUA.  DPOpPMBI
ecTecTBeHHOT0 oTbOopa. IIpucrnoco6/ieHHOCTh OpraHW3MOB KaK pe3y/bTaT 3SBOJIIOLUH.
[Tpumepbl TIpUCIIOCOO/eHUH Y OpraHu3MoB. Apomopdo3bl W UAMOaJanTalyu. Bup u
Buzioobpa3oBanue. Kpurepuu Buzia. OcHOBHbIe opMbI BUZ00Opa30BaHus: Teorpaduueckoe,
5K0JIOTHUYeCKOoe

Tema 6.3.
MakposBostoLus

CojiepkaHuie yueOHOTO MaTeprasa

MakposBomonusi. Popmbl  3BOMIOLMU:  (duUIeTUYecKasi, JUBepreHTHasi, KOHBepreHTHas,
napasuiesibHasi. HeobpaTuMoCTh 3BOMIOLUN

[TpakTHUeckoe 3aHsiTHe (Ha BLIOOD TpernojaBaTesis)

Ne 9 «CpaBHeHMe BU/0B 10 MOP(OJIOTUUECKOMY KPHUTEPHIO»
i «OnyrcaHye MpUcnoco61IeHHOCTH OpraHu3Ma M ee OTHOCUTE/IBHOTO XapaKTepa»

Pa3pen1 7. Bo3HUKHOBeHHe M pa3BUTHeE )XKM3HH Ha 3emJie

Tema 7.1.
3apoxjeHuve
Y pPa3BUTHE )KU3HU

CopiepkaHuie yueOHOTO MaTeprasa

[oHayuHble TIpe/iCTaB/eHUs] O 3apOXKJeHWW >XU3HU. HayuHble TUMoTe3bl BO3HUKHOBEHUS
JKU3HU Ha 3emsie: abWoreHe3 U TMaHCTiepMusi. XUMHUUecKasi BOTIOLMSL. AOHUOTeHHbIM CUHTe3
OpraHMuYecKWxX BeleCTB M3 HeOopraHWueckuxX. OJKCIIepUMeHTa/lbHOe TOJTBepIKAeHue
XUMHUECKOH 3BO/IOI[MK. HauanbHble 3Tambl OMoOoruueckoi sposrorud. ['mmore3a PHK-
mupa. dopmMupoBaHre MeMOpaHHBIX CTPYKTYpP Y BO3HUKHOBEHHe MpPOTOK/EeTKHU. [lepBbie
KJ/IeTKU Y UX 3BOJIIOLMs. POPMUPOBaHNE OCHOBHBIX TPYIII )KUBbIX OPraHNU3MOB.

Pa3Butue xu3HM Ha 3emJie 10 3pam U nepuofam. Karapxei. Apxelickas U IpOTepO30McKas
opel. [laseo3oiickasi 3pa W €€ Tepuojbl: KeMOPUICKHUM, OPAOBUKCKUM, CHIyPUHCKHUM,
JIeBOHCKUM, KaMeHHOYTOJ/IbHBIM, NepMCKUM. Me3o30kcKas 3pa U eé Mepuo/pl: TPUACOBBIM,
IOpCKUM, MesnoBoW. KaliHo30McKasi 3pa U e€é Mepuo/bl: TaJeoreHOBbIM, HEOTreHOBBIM,
AHTPOTIOTeHOBBIM.

Tema 7.2.
Cucrtema

OpraHM4yecKOro Mypa.

[IpoucxoxaeHue

CopiepkaHuie yueOHOTO MaTeprasa

CucreMa opraHM4yeckoro Mvpa KakK OTpa)keHHe 5BOJIOLMU. OCHOBHbIE CHUCTEMaTUYecKue
IPYMIbl OPraHW3MOB. XapaKTepuCTHKa K/uMaTa U reojiorMueckux mnporeccoB. OCHOBHbIE

OK-01, OK-02,
OK-04
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yeJjioBeKa —
dHTpOIIOreHes3

3Tarbl 3BOJIIOLMM PacTUTENbHOTO M JKUBOTHOTO Mupa. ApomMopdo3bl y pacTeHuil U
JKUBOTHBIX. [TosiB/IeHMe, pacLiBeT ¥ BbIMUPaHKe IPYII )KUBbIX OPraHU3MOB.

OBO/MIOLIMA ~ 4YesioBeKa. AHTPOIO/IOTMS KakK Hayka. PasBuTve IIpefCTaBlIeHUA O
MIPOMCXOJKZEHNU 4YesioBeKa. MeTozabl u3yueHMs aHTpornoreHes3a. CXofCTBa M pasivuus
yesjioBeKa W J>KMBOTHBIX. (CHCTeMaTHMYeCKoe IIOJIOKEeHHe 4esioBeKa. JIBWKyIMe CHbl
(dpakTopsl) aHTpororeHesa. HacsefcTBeHHass W3MEHUMBOCTb U €CTECTBEHHbIN OTOOP.
OO01iecTBeHHBIV 00pa3 YKW3HW, U3TOTOBJIEHNUE OPY/MK TPY/ia, MbIIIIJIEHHe, peUb

Tema 7.3.

CopiepkaHuie yueOHOT0 MaTeprasa

OcHOBHBIE CTaAUU
3BOJIIOLIMY YesloBeKa

OcHOBHbIE CTaiud W BETBU HBOJIIOIMU uejiOBeKa: aBCTpAsIONuTeKd, YesoBeK yMebi,
YesnoBek mpsMoxoisaiiuii, YenoBek HeaH/epTanbCKuii, YenoBeK pa3yMHbIII COBPEMEHHOIO
tuna. HaxoJJKu MCKOTaeMbIX OCTaHKOB, BPeMsI CYIIIeCTBOBaHHsI, 00/1aCTb paCclpOCTPAHEHUS,
00BEM TOIOBHOT'O MO3ra, 00pa3 >KHW3HH, OPYAUSI.

YenoBeueckre pacbl. OCHOBHbIe OOJbIIME pachl: eBpOMeouHas (eBpasuiicKasi), Herpo-
aBCcTpasioujiHast (3KBaTopHasbHasi), MOHIOJIOMAHasi (a3uaTCKo-aMepuKaHcKasi). YepThbl
MIPUCTIOCOO/IEHHOCTH  TIpeJiCTaBUTeIell YesloBeUeCKMX pac K YCAOBUSIM CYIeCTBOBAHUSI.
EvHCTBO UenioBeveckrx pac. Kputuka pacrusma

[TpakTHueckoe 3aHsiTHe (Ha BLIOOD TpernojjaBaTesis)

Ne 10 «Bpems v nyTy paccesieHUs 4yesioBeKa I10 IJlaHeTe»
i «IIpucrocob1eHHOCTh YesloBeKa K pa3HbIM yCIOBUSM Cpefibl. BivsiHue reorpaduueckoii
cpefibl Ha MOP(OJIOTHIO U (PU3HUOIOTHIO UesIOBeKa»

Pa3pen 8. Opranusmel

U OKpYy)Kawujasi cpesa

Tema 8.1.

Cojiep>xanue yuebHOro MaTepHasa

DKoJiorus
Kak Hayka. Cpezpl
>KU3HMU.
OKOJIOTuYecKue
(akTopbI

OKoJiorusi Kak HayKa. 3aJjau U pas/iesibl 9K0JIOTHH. MeToZbl SKOJIOrMUeCcKruX UCC/iel0BaHUMN.
OKoJI0rMYecKoe MHUPOBO33peHHE COBPEeMeHHOro uesnoBeka. Cpeabl 0OWTaHWsS OpPraHU3MOB:
BO/IHAasi, HAa3eMHO-BO3/yIlIHasi, TIOYBEHHAas, BHYyTpHOpPraHU3MeHHas. OKOJIOTHUeCcKre
dakTopel. Knaccubwukarysi 3K0OTHYeCKUX (aKTOPOB: abWOTHUeCKWe, OHOTHUECKHEe W
aHTporioreHHble. [lelicTBHe 3KOJOTMUYecKUX (DaKTOPDOB HA OpraHu3Mbl. AOMOTUUECKHE
(akTOophI: CBET, TeMIleparypa, BjiaXHOCTb. dPotonepuoausm. [IpucrnocobieHyst OpraHu3MoB
K JelcTBUI0 abuoTHueckKnx (akTopoB. Buosornueckue pUTMbI. bruoTHueckue (akKTOpHI.
Buabl OMOTMUECKMX B3aUMO/IEHCTBUN: KOHKYDPEHIMs, XWIHWUUECTBO. Ilapa3suTusm,
MyTyaiu3M, KOMMeHcaiu3M (KBapTUPAHCTBO, Hax/ieOHUYeCTBO), aMeHCaln3M, HeHUTpaii3M.
3HaueHHe OWOTUYECKUX B3aUMOZEWCTBUU [/Isl CyI[eCTBOBAHUS OPraHWU3MOB B TIPUPOHBIX
coo011ecTBax

N

Tema 8.2.

Cojep>xanuie yueOHOTO MaTepHasa

OK-01, OK-02,
OK-04, OK-07
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OKOJIoruueckye OKOJIOTMUeCKWe XapakTepyucTHKY rnomy/asqud. OCHOBHBle TOKasaTenyd  IOMYJISLUM:
XapaKTepUCTUKU YKMC/IEHHOCTb, TUIOTHOCTb, PO’KJAEMOCTb, CMEpPTHOCTb, MPHPOCT, MUrpauys. JWHaMuyKa
MOMY/ISALUH YMCJIEHHOCTH TIOMYJISLUU U e€ peryJsius
IIpakTyeckoe 3aHsATHE 1
Ne 11 «ITofcyéT NIOTHOCTY NOMYJISILMKA Pa3HbIX BUJOB PACTEHUN»
Pa3zgen 9. Coo011jecTBa M 3K0JIOTHYECKHE CHCTEMBI 10 OK-01, OK-02,
Tema 9.1. CogiepkaHuie yueOHOTO MaTeprasa 2 OK-04, OK-07
CoobrmecTBa CoobijectBo  opraHu3smMoB  —  OuoueHo3.  CTpykTypsl  OuolleHO3a:  BHUOBas,
OpraHu3MOB, MPOCTPaHCTBeHHas, Tpoduueckas (TuieBast). Bugbl-noMmuHaHThL. CBsA3U B OUOIIEHO3€.
5KOCUCTEMBI OKosiornueckde cuctembl (3Kocuctembl). [loHsiTie 006 sKocucteMe U OuoOreoleHo3e.
@yHKIMOHaIbHbIE KOMITIOHEHTbI SKOCUCTEeMbI: TPOJYLIEHTbl, KOHCYMEHTbI, pPeJyLIeHThI.
KpyroBopoT BelljeCcTB U MOTOK HEPruy B 3KOocUcTeMe. Tpoduueckue (muileBble) YPOBHU
9KocucTeMbl. [TuieBble 1iermi ¥ ceTH. OCHOBHBIE TIOKa3aTed 3KOCHCTeMbI: OHoMacca,
MPOAYKLUS. DKOJOTMUecKre MUpaMu/bl: TIPOAYKLMM, YUCIeHHOCTH, buomaccel. CBoOMCTBa
9KOCUCTEM: YCTOMUMBOCTh, CAMOperyJisilivs, pa3suTue. CyKileccus
Tema 9.2. Copep>kaHue yueOHOr0 MaTepuasia 2
IIpupogHeie [TpuposHble 53KOCUCTEMBI. OKOCUCTEMbI peK M 03ép. ODKOCHCTeMa XBOMHOIO WU
5KOCUCTEMBI LIMPOKOJIMCTBEHHOTO neca. AHTpOMOreHHbIe 5KOCUCTEMBI. Arpo3KOCUCTEMBI.
Ypboskocucrembl. buosormueckoe UM XO3sIMCTBEHHOE 3HAaYeHHME arpodKOCUCTEM U
ypbo3kocucTeM. BuopasHoobpa3ue Kak ¢akTop yCTONMUMBOCTH 3KocucTteM. CoxpaHeHHe
O1o/I0rMUecKoro pa3Hoobpasus Ha 3emiie
Tema 9.3. Copep>kaHue yueOHOr0 MaTepuasia 2
buocdepa — Yuenue B. U. BepHazickoro o 6rocdepe. I'paHullbl, COCTaB U CTPYKTypa 6uocdepsl. JKuBoe
ryiobabHast BemlecTBO U ero (QyHkiun. OcobeHHOCTH Ouochepbl Kak Ta00anbHONM 3KOCHUCTEMBI.
3KocucTema 3em/d | /TuHamMuueckoe paBHOBecMe W oOparHast CBsisb B Ouocdepe. KpyroBopoThl BelecTB
OuoreoxMMuueckre LUKIbI 3/IeMeHTOB (yriepoja, a3oTa). 30HAIbHOCTH OHOChephI.
OcHOBHbIE OMOMBI CYIIU
Tema 9.4. IIpodeccuoHanbHO  OpHEeHTHPOBaHHOe Cojep)XaHHe (coAep)kKaHHe TMPHUKJ/IA/HOTO 2
Bnusinue MOAYJIsT)
AHTPOIIOTeHHbIX YenoBeuecTBO B Orocdepe 3emmu. AHTporioreHHble U3MeHeHUs1 B 6uocdepe. I'nobanbHbIe
(hakTOpOB Ha sKosioruueckue mpobneMel. CocylllecTBOBaHMe TPUPOJbl M 4YesioBeuecTBa. CoxpaHeHUe
broctepy Ouopa3HooOpasusi Kak OCHOBAa YCTOWUMBOCTH Ouocdepbl. OCHOBa palMiOHATBLHOTO

YIpaBJ/ieHUA TIPUPOAHBIMM peCypCaMM M HX HCIIOJIb30BdHHE. ,Z[OCTI/I)KGHI/IH Oouosioruu U
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OXpaHa NpUpPOJbI

ITpakTHUeckoe 3aHsiTHe (Ha BEIOOD TpernojaBaTesis)

Ne 12 «OTXOABI MPOM3BOACTBA»

WIH «OKOJI0TMUeCcKre acreKThbl IPO(eCcCHOHaNbHOU e Te/TbHOCTU»
i «IIpodunakTrka rpogeccruoHambHbIX 3a00/1eBaHUI»

unu «ByysiHMe NPOM3BO/ICTBEHHBIX ()AKTOPOB HA OPraHU3M uesioBeKa»

Tema 9.5.
BnuvsHue corpanbHO-
9KOJIOTUYeCKUX
(hakTOpOB Ha
310pOBbe UejioBeKa

IIpodeccuoHanbHO OpHEeHTHPOBaAHHOe cojep)kKaHue (coAepKaHuUe
MOy JIsT)

MNPpUKJ/IaAHOT'0

3710poBbe U ero cocrapJsitoiiye. MakTopkbl, MOJOKUTENHHO M OTPULIATebHO BAMSIOLME Ha
opraHusM uesioBeka. [IpoOsieMa TeXHOTeHHbIX BO3ZEMCTBUI Ha 370POBbe 4YeJsioBeKa
(971eKTpOMarHuTHbIe TI0Jisi, ObITOBasi XWMHS, W30BITOUHbIE ILUYMbl, pafudalus W T.IL).
Apanitariisi - opraHu3Ma  ueyioBeKa K (akropam OKpysKaroined cpefpl.  [IpUHIMITBI
(dopMUpOBaHUs 30pOBbecOeperarolero nopegeHus. Ou3ndeckasi akTUBHOCTb U 37I0DPOBbe.
BroxumHuecKre acrieKThl Pal[MOHAILHOTO MTUTAHUS

JlabopaTopHble 3aHATUS

Ne 3 «YMcTBeHHast pab0TOCIIOCOOHOCTH»

i «BsHue abrotryeckrx (hakTOpoOB Ha yesioBeKa» (B KaueCTBe TPUTTEPOB, CHIDKAIOIINX
paboTOCTIOCOOHOCTb,  WCIOJ/Ib30BAaTh  YCJIOBUSI  OCYIECTBJIEHHSI  NMPOGeCCHOHATBbHON
JIesITe/TbHOCTH: IITyM, TeMIiepaTypa, hu3ndeckas Harpyska u T.7.)

Pa3pen 10. Cenekuys opraHu3MoB, OCHOBbI OHOTEXHO/IOTHHU

Tema 10.1.
Cenekius
KaK HayKa 1 TpoLecc

CoziepkaHuie yueOHOro MaTepHasa

Cenlekjusl Kak HayKa Y mpoLecC. 3apoXkJeHue celeKUUd U JoMecTukanus. Yuenue H. .
BaBuioBa 0 1jeHTpaXx MHOr000pa3susi U TPOUCXOXKAEHUSI KY/JIbTYPHBIX pPacTeHWM. [[eHTphI
MPOMCXOXAEHUSI AOMAIIHUX >XUBOTHBIX. CopT, mopofa, wwrtamMm. CoBpeMeHHble MeTO/bl
CeJIeKIIUH. MaccogBblit
Y WHAWBUJYATbHBIM OTOOPHI B CeNeKIMA pacTeHWud U XUBOTHBIX. OlleHKa 3KCTepbepa.
Bau3KopoicTBEHHOE CKpelliBaHue — WHOpuaMHr. Yucrtas suHMs. CKpeluBaHWe UYHCTBIX
mvuni. Teteposuc, wmu TubpuAHas cuia. HepozicTBeHHOe CKpellyBaHWe — ayTODWUUHT.
OtpanéHHas TUOpUAM3aLMsA U eé ycrexu. VICKyCCTBEHHBIH MyTareHe3 U TOJyueHHe
TOIUITIONIOB. JIOCTV)KeHUsT CeleKI[MH PAaCTeHUH, )KUBOTHBIX U MUKPOOPTraHW3MOB

Tema 10.2.
OcCHOBBI
OUOTeXHOJIOTUU

buotexHosiorusi Kak OTpac/ib TPOM3BOACTBA. ['eHHas WH)KeHepusi. OTarbl CO3JaHUS
pekoMm6ObuHanTHOM [JHK ¥ TpaHCreHHBIX opraHu3MoB. KieTouHass umkeHepusi. KieTouHble
KYJIbTYPBI. MUKpPOK/IOHA/IbHOE pa3MHOXXeHHe pacTeHuH. KjioHupoBaHue

OK-01, OK-02,
OK-04, OK-07
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BBICOKOTIPO/IYKTUBHBIX CeThCKOXO03SIMCTBEHHBIX OPraHU3MOB. DKOJOTMUYECKHe U 3THUeCKHe
nipobsiembl. 'MO — reHeTHUeCKH MOAM(ULIMDOBaHHbBIE OPTaHU3MbI

Tema 10.3. IIpodeccuoHa/IbHO OpHEHTHPOBAHHOE Ccojep)XaHue (cojep)kaHHe TPHUKJ/IAJHOT0 2
brorexnosnoruu MOAY/Is1)
B JKM3HU U npodeccrr | OCHOBHbIE HaMpaB/IeHKsI COBPEMEHHOM OMOTEXHOJIOTUH B TIPO(ECCUOHAILHOM [1eSITe/TbHOCTH
yeJI0BeKa. MeToabl OMOTEeXHOJIOTHH. OOBEKTBI OMOTEeXHOJIOTHH. ITHKa
OMOTEeXHOIOTHYECKUX
U TeHeTHUeCKHMX JKCIepuMeHTOB. [IpaBwsia TiOMCKa UM aHanu3a OHO3KOIOTHYeCcKOi
vHopMaL1
13 pa3/MuUHBbIX WCTOYHUKOB (HayuHasi U y4yeOHO-Hay4dHasi JIMTepaTypa, Cpe/iCTBa MaCCOBOM
vHbopMaluu, cetb VIHTepHeT U ipyrre)
ITpakTryeckoe 3aHsATHE 2
Ne 13 Keticbl Ha aHa/mM3 WH(OPMALIMK O HAYYHBIX JOCTIXKEHHMSX B 00/1IaCTH TeHeTUYeCKHX
TeXHOJIOTHH, K/IeTOUHOU WH)KeHePHH, TTUIIEeBbIX OMOTEXHOIOTHH.
Ne 14 3ammra Kelica: IpefCTaB/eHHe pe3y/bTaTOB pelleHHs KeMCOB (BBICTYIUIEHHE C
Tpe3eHTalyen)
Pa3gen 11. Pemrenue kelicoB B 00/1acTy 6MOTexXHO/10rHi * 6
Tema 11.1.1. IIpodeccuoHaibHO oOpHEeHTHMPOBAHHOe cojep)KaHHe (cojep)KaHUe TPHUKJIAJHOI0 6
buorexHonoruu MOy Jisl)
B IIPOMBIILIJIEHHOCTA | Pa3BUTHe MPOMBILUIEHHONW OMOTEXHOOTUIA U ee TIpUMeHeHUe B )KU3HU uesloBeKa, TIOWCK U
aHam3 WH(OpPMAaIK U3 Pa3/MUHBIX UCTOYHUKOB (HayuHas W yueOHO-Hay4Hasi IMTepaTypa,
CpeJiCTBa MacCOBOM UH(OpMaLUH, ceTb VIHTepHeT U Apyrue)
[IpakTHueckue 3aHATUA 4 OK-01, OK-02,
Ne 15 Keiichl Ha aHam3 WHGOPMALMM O Pa3BUTUM TPOMBILIUIEHHOW OHMOTEXHOJIOTHM (TI0 OK-04, OK-07
MUHU-TPYIITIaM).
Ne 16 3ammra Kelca: Ipe/CTaB/eHHe pe3y/bTaTOB pelleHHWs KeMCOB (BBICTYIUIEHHEe C
Tripe3eHTaLieil)
Tema 11.1.2. IIpodeccuoHaibHO oOpHEHTHPOBAHHOE cojep)KaHHe (cojep)kKaHHe TMPHKJ/IAJHOI0 6
CouanbHo- MOAY/IsT)
3TUYeCKHe acreKThl | DTHYeCKue acrieKThl Pa3BUTHsI OMOTEXHOJ/IOTHM U TIPUMeHeHHe X B JKU3HHU UeJsloBeKa, MOUCK
OMOTEeXHOMIOTHH M aHa/m3 wHGOpPMALMM W3 pa3/MYHbIX HWCTOYHUKOB (HayuyHas W yuyeOHO-HayuHas

* O6pa3oBaTe/bHas OPraHU3aL|s CAMOCTOSATE/ILHO OTIpeie/IieT CoAepyKaHue pasziesa, BHIOUpasi OfjHy U3 Mpe/yiokeHHbIX Tem 11.1.1 -11.1.3.
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nUTepaTtypa, CpeficTBa MacCOBOM MH(pOpMaLK, ceTb VIHTepHeT U pyrue)

[TpakTUUecKue 3aHSTHs 4
Ne 15 Keticel Ha aHa/M3 uHGOpMaLy 00 STHUECKUX acTieKTaxX pa3BUTHUsS OMOTeXHOJIOTHH (110
MUHU-TPYIIIam).
Ne 16 3ammra Kelica: TipefCTaB/eHHe pe3y/bTaTOB pelleHuss KelcOoB (BBICTyIUIEHHE C
Tipe3eHTaLei)
Tema 11.1.3. IIpodeccuoHanbHO OpHEeHTHPOBaHHOe cojep)kKaHuHe (COfep)KaHHe TMPUKI/IAJHOIO 6
BuoTtexHosnoruu MOJAY/JIs)
Y TeXHUYeCKre Pa3BuTHe OHOTEXHOJOTMM C TIPUMEHEHHEM TeXHUYeCKHX cucteM (OMOWHKeHepwus,
CUCTEMBI buonHdopMaTiKa, OMOHMKA) W WX TpUMeHeHWe B >KU3HU 4YesioBeKa, TOWCK W aHaau3
vHbOpPMAllUM W3 pa3/IMUHBIX HCTOYHWKOB (HayuHasi W yueOHO-HayuyHasl JIUTEpaTypa,
CpeJicTBa MacCOBOM MH(opMaLuu, ceTb VIHTepHeT U Apyrue)
[IpakTHUuecKue 3aHATUSA 4
Ne 15 Keiicbl Ha aHamM3 WHGOPMALMM O Pa3BUTHH OMOTEXHOJOTMM C TIpUMeHeHHeM
TeXHUYECKHUX CUCTeM (110 MUHU-TPYIINam).
Ne 16 3ammra Kelica: TpeficTaB/eHHe pe3y/bTaTOB pellleHus] KeMCOoB (BBICTYIJIEHHE C
Tipe3eHTaLyein)
ITpome)xyTouHasi aTTecTalus (3aueT C OLIeHKOM) 2
Bcero: 72
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3. YcioBus peanu3anuu NporpaMMbl AV CHUANIMHBI
3.1. /[lna peanu3anmud MPOrpaMMbl AUCHUIUVIMHBI  [JO/DKHbBI  OBITH
NnpeAyCMOTPEeHBI C/IelyIolljHe crenaabHble MOMeleHUs:

Kabuner «buonorum», OCHaAIIleHHbIT obopy/ioBaHuEM: CTOJT
JIeMOHCTpPALIMOHHbIA  (C  pakKOBWMHOM, TOJBOJKOM W OTBeJ[eHWEM  BO/Ibl,
CAHTEeXHUKOW,  JIEKTPUYECKUMHM  pO3eTKaM{, aBTOMaTaMM  aBapUWHOIO
OTK/TIOUeHHWs] TOKa), JIabopaTOpHBI OCTPOBHOM CTOM (JBYXCTOPOHHHM, C
3allIUTHBIM, XWMOCTOMKMM W TEPMOCTOMKWMM T[OKDBITUEM, HAACTO/IbEM, C
MOJICBETKOU W 3JIEKTPUYECKMMM DO3eTKaMH, MOJBOJKOU M OTBeJeHHeM BOJbI U
CAHTEeXHUKOM), CTYJ/1 JabopaTOPHbIY TOBOPOTHBIN, PEryJIMPyeMbIii 10 BbICOTE.

[eMoHCTpalioHHOe 000pyZ0BaHue U TIPUOOPHI.

JIabopaTOpHO-TEXHOJIOTUeCKOoe obopyaoBaHue (y1aboparopHoe

obopyaoBaHue, MprOOpbI, HAOOPHI I IKCIIepUMeHTa, UHCTPYMEHTh)

3.2 IlepeueHb OCHOBHOW W J/IOTO/IHUTE/JbHON Y4eOHOW JIMTEpPATyPHI,
He00X0/JUMO¥ I/IA 0CBOEHUS AUCIUILTHHBI

buosiorust : yueOHMK W TPaKTUKyM [Jisi CpefiHero TpodeCcCHOHAIbLHOTO
obpasoBanust / mon pepakuuei B. H. fppiruHa. — 2-e u3g. — Mocksa :
N3parensctBo FOpaiit, 2026. — 377 c. — (IIpodeccronanbHoe obpa3oBaHue). —
ISBN 978-5-534-09603-3. — Tekct : 2/eKTpoHHbIM // (OOpa3oBarenbHas
nnatdopma FOpaiit [caliT]. — URL: https://urait.ru/bcode/583565

Jlaruiikast, T.B.  Buosmorus. TecTtbl: yueOHMK [JIsi  Cpe/HEro
npodeccroHabHOrO oOpasoBanusi / T. B. Jlanmikasi. — Mocksa : M3maTenbcTBo
FOpaiit, 2025. — 40 c. — (IIpodeccuonansHoe obpa3oBanue). — ISBN 978-5-
534-14157-3. — Tekct : 3neKkTpoHHbIN // Obpa3oBaTenbHas miardopma FOpaiiT

[caiiT]. — URL: https://urait.ru/bcode/567611

buonorus. ba3oBelii 1 yriyb/eHHbIN YpoBHU: 10—11 Kacchl : yueOHUK s
cpenHero oOmiero obpa3oBanus / mof obieli pegakiyeii B. H. fIpbiruna. — 2-e
u3f., nepepab. u gom. — Mockea : M3parensctBo FOpaiit, 2026. — 378 c. —
(Obieobpa3oBarenbhbiii  1MKM). — ISBN 978-5-534-16228-8. —  Tekcr
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9/IeKTpOHHBIM // O6pa3oBarenpbHas tuiatdhopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/589145

Buosorusi. ba3oBbiit 1 yriybaeHHb ypoBHU: 10—11 K1accel : yueOHUK 18
cpenHero obiiero obpa3oBanusi / mog obieli pegakuvedi B. H. fIpbiruna. — 2-e
u3a., mepepab. u gon. — MockBa : M3gatenbctBo FOpaiit, 2026. — 378 c. —
(Obijeobpa3oBarensubiii  1MKA). — ISBN 978-5-534-16228-8. —  Tekcr
9/1eKTpOHHBIM // O6pa3oBarenbHass tuiatrgopma HOpait [caiit]. — URL:

https://urait.ru/bcode/589145

3.3. UadopmanpoHHoe o0ecrieueHre peajM3aljiy MPOrpaMMbIl

Iisg  peanu3alid  TporpamMmbl  OMbMMoTeuHbld  ¢oHg UYebokcapckoro
vHCTUTYyTa (punnrana) MOCKOBCKOTO MOJUTEXHUUECKOTO YHUBEDPCUTETA WMEET
3/IeKTPOHHBIe ~ oOpa3oBaTe/bHble M WHGMOPMAI[MOHHbIE  pecypchl s
WCII0/Ib30BaHus B 00pa3oBaTeIbHOM MpoLiecce.

OneKTpoHHO-O0MbMoTeuHble cuctembl (3BC), BK/IIOUarolye 371eKTPOHHbIN
KaTasior U MOJIHOTEKCTOBBIE JJOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- Obpa3oBarenbHas raTdhopma FOpair - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

IMpodeccronansHas H6a3a

Wudopmanysi o mpaBe cOOCTBEHHOCTH (PEKBU3UTHI
JAHHBIX ¥ MH(OPMALIMOHHO-

JIoroBOpa)
CTIpaBOYHbIe CUCTEMBbI
Yuurtenbckuii mopTan YPpok#, TIpe3eHTarvu, KOHTPOJIbHbIe PA0OTHI, TECTHI,
https://www.uchportal.ru/ KOMITbIOTepPHbIE TIPOTPAMMBI, MeTO[uuecKre pa3paboTKu

10 PYCCKOMY S3bIKY U JIUTEpaType.

Hayunas snektponHast 6ubmoteka eLIBRARY.RU - 310

KpPYTHeUIInI POCCUNCKNN MH(POPMaLMOHHO-
HayyHasi 37IeKTPOHHast aHa/MTUUYeCKUi TMopTaa B 006/1acT HayKW, TeXHOJIOTHH,
oubmoteka Elibrary MeJULIMHBI U 00pa3oBaHUs, COJepKaliuii pedeparsl U
http://elibrary.ru TOJIHbIe TEeKCThl Oojiee 26 M/IH HaAy4yHBIX CTaTed W

nyO/IMKaLyi, B TOM 4KC/e 3/IeKTPOHHBIE Bepcuu Oosee
5600 poccUiCKMX Hay4YHO-TeXHUUEeCKUX >KYPHAJiOB, U3
KOTOphIX Oosiee 4800 >XypHa/sioB B OTKPBITOM JOCTYTIe
CcBOOO/IHBIN IOCTYTI

O6pa3oBaTenbHbIHA noptan | Ha moprtane mpejacTaBieHbl pa3ivuHble TeMaTHUeCKHe
«Yueba» pasjiernsl, BKJIIOUAOIIHE Karasior yuebHOTO
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obopyoBaHus,
IUIaHbl,  [OYPOYHbBIE
KOIHUJIKY, MaTepuabl

JK3aMeHal[MOHHble U TeMaTHUYecKue
pa3paboTKy,  MeTOAUYECKYIO

o YHGbOpPMaLOHHBIM
TEXHOJIOTUSIM B IIIKOJIe, TICUXOJIOTHH, [IOLIKOJEHOMY
BOCTIMTAHUIO, JIOTIOJIHUTE/TBHOMY obpa3oBaHmHIO,

yTipaBJ/ieHHI0 0Opa3oBaHKeM M BHEKJIaCCHOM paboT

deepaabHbIN
«Poccuiickoe
obpa3oBaHue» [ DIeKTPOHHBIM
pecypc] — https://ro-edu.ru/

ropTasn

depnepanbHelii TIopTan «Poccuiickoe obpa3oBaHue» —
YVHUKaIbHBIA WHTepHeT-pecypc B cdepe obpa3oBaHUs U
HayKHU.

E>xemHeBHO TMyO/MKyeT caMble aKTyajbHble HOBOCTH,
aHOHCHI COOBITHH, WH(OPMAI[MOHHBIE MaTepHasIbl [IIsI
IIMPOKOr0 Kpyra uuTaTtesied. EjkeHezle/lbHO Ha TopTase
Pa3MeIaroTCs SKCK/II03UBHbIE MaTephasibl, UHTEPBBIO C
Be/IyLIUMU CIeL[UaIMCTaMU — TIeJJaroraMu, MCUX0/I0raMH,
YUeHBIMH, PEMIOPTaXXU U aHATATUUEeCKUEe CTaThH.
YuTares TOAyYarOT AOCTYl K HOPMAaTHBHO-TIPAaBOBOM
0a3e cdepbl 00pa3oBaHMs, OHH MOTYT I10JIb30BaThCS
CaMBbIMHU Pa3/TUUHBIMH TI0JIE3HBIMU CEPBHUCAMU — TaKUMH,
KaK OHJIAH-TeCTUPOBaHWe, OIPOChI TI0 aKTyaJbHBIM
TeMaMm U T.JI.

4. KoHTpOo/Ib U OLIeHKa pe3y/IbTaTOB 0CBOEHUsA JUCIUILIMHBI

KOHTpOJIb H OL€éHKd pe3yJ/IbTaTOB OCBOEHHSA AUCHUITIMHBI PACKPBIBAKOTCA

yepe3 JUCIUIUIMHAPDHBIE Pe3y/bTaThl, HallpaB/ieHHbIe Ha (OpMHpOBaHHE OOIIMX

KOMTIeTeHLIUM 110 pa3/iesiaM ¥ TeMaM COZiep>KaHust yueOHOro MaTepuaria.

OO01as KoMIeTeHI[UsA

OK 01. Beibupats crioco0bl
peleHust 3azau
ripodeccroHa/IbHOM
JIeITeJTbHOCTH TIPUMEHUTETHHO
K Pa3/IYHbIM KOHTEKCTaM

Pa3pen/Tema Tun OI€eHOYHBIX
MepONpPHUATHS

Temnr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyaeHue 10 BONpocam

4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | /IEKL]UA

8.1, 8.2, 9.1-9.3, Pa3pabortka rioccapus

9 4M-0/c°. 9 5M-0/c. 10.1 3aro/lHeHWe  CpaBHUTE/IbHBIX
S ’ | Tabsmry

10.2, 10.3IT-o/c, 11.1I1-0/c TecTupoBanue

YCTHBIM o11poc
apryMeHTOB,

NupuBuyancHas
caMmocTosiTesibHast paboTa
IIpencraBnenve
TPaKTHUeCKUX paboT
KoHTponbHbIe paboThI
3amuTa TBOpUeCKux pabor
3auura

JIMKTaHT Ha WCIO/b30BaHUE
OMOJIOTUYeCKOH
TEePMUHOJIOTUH U CUMBOJTUKH

pe3y/bTaToB

WHAWBHYa/TbHBIX

> TIpodreccroOHaTBLHO OPUEHTUPOBAHHOE CoZlepKaHue (CofiepyKaHKe MPUK/IAHOr0 MOy s)
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TPOEKTOB
BrImosiHeHWe 3a/laHUM
TIPOMEXKYTOUYHOM aTTeCTal[un

OK 02. Ucnonb3oBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi JUCKyCCHs 110

COBpeMeHHbIe cpeAcTBa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIPOCaM JIEKL{UU

TI0OMCKa, dHa/I1M3a 71_73’ 81, 82, 91_93’ Pa3pa60TKa MeHTa/ILHOU

u MHTEPNPETAMH | g 47 0/« 9 5[T-o/c. 10.1 | K@PTPI B MHHHU rpyIrax

yuHbopMalLy, ; ’ ’ | BbIro/iHEHKE U 3al[UTa

u WH(OpPMaIMOHHbIE 10.2, 10.3M-o/c, 11.1M-0/c nabopaTopHbIX paboT

TeXHOJIOTUM [IJisi BBITIOJIHEHUS IlpeacraBneHve  pe3y/bTaTOB

3azau nipoeccoHaNIbHOM MpaKTHUeCKUx paboT

JesITeTbHOCTU [IpencraBieHye yCTHBIX
co0OI1IeHUH C TIpe3eHTalvel,
TIO/JITOTOBJIEHHBIX T10 TIePeUHF0
HCTOYHHKOB,
peKoMeH/I0BaHHbIX
Tiperno/iaBaTesiemM

OK 04. SddektuBHo | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cy>keHMe TI0 BOIPOCaM

B3aUMO/|€ICTBOBATh u | 43, 5.1-5.4,6.1-6.3, 7.1-7.3, | I€KLHH

paboTtatb B

KO//IeKTMBE U | g 1 8.2, 9.1-9.3, | IIpejicTaB/enyie  pesy/bTaToB
KOMaH/ie 9 4M-o/c. 9.5M-o/c. 10.1. | MPAKTHUECKHX pabot
L ’ "’ | 3aiuTa TBOpUECKHX paboT
10.2, 10.3I1-o/c, 11.11T-0/c 3arura WHJTUBUTY ATTHHBIX
TIPOEKTOB
OK 07. CogetictBoBath | Temsl 1.1, 2.1 -2.3, 3.1- 3.3, | O6Gcy»/eHue 10 BOpocam
COXpaHEHHI0 OKpyXatoweit | 4.1-4.3, 5.1-5.4, 6.1-6.3, | TeKLHH
cpebl, pecypcocbepekeHuro, 7.1-7.3, 8.1, 8.2, 9.1-9.3, Pa3paboTka ryioccapusi
ggHMeIEIﬂBLBeHeHHH mf;;l/l; 9.4I-o/c, 9.5M-o/c, 10.1, CT%:gJ(I)IJ/IIEeHMe CPaBHUTEJIbHBIX
TIPUHI[UIIBI OepeXxIMBOro 10.2, 10.311-0/c, 11.11I-0/c TecTrupoBaHHe
Mpou3BOACTBa,  3(deKTHBHO YCTHBIN oripoc
[lefICTBOBATh [MKTaHT Ha WCHO/Ib30BaHUe

B qpe3BBIHaI>iHbIX CUTyaludax

apryMeHTOB, OHOIOrMUecKom
TEePMUHOJIOTUM U CHUMBOJTUKH
NupuBuyanbHas
camocTosiTe/IbHasi paboTta
[TpencraBneHyve  pe3yabTaTOB
MPAKTHUYECKHUX paboT
KoHTposibHBIE pab0ThI

3aruTa TBOPUECKHUX pabor
3amuTa WH/IUBU/YaTbHbIX
MIPOEKTOB

BrinonHeHue 3aaHuii
TIPOMEXKYTOUHOM aTTeCTaluu
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JINCT JOTIOJTHEHUN 11 MU3MEHEHUI
paboueii mporpaMMbl AUCITUTITMHBI

Pabouasi mporpaMma AMCLMIUIMHBI pacCMOTpeHa, oOcyxjeHa W ofo0peHa Ajist
vcriosiHenust B 202__-202__ yuyeGHOM rosly Ha 3aceflaHuM Kadeapbl, TpOTokoJ No
OT « _ « 202 T.

BHeceHb1 AOIIOJIHEHHWA U U3MEHEHU S

Pabouasi mporpamma [UCLIMIUIMHBI pacCMOTpeHa, oOcyxjeHa U ofo0OpeHa s
ucrnonHenusi B 202__-202__ yuebHOM rozly Ha 3acefjaHuM Kadeapbl, IPOTOKOJ No
OT «  « 202 .

BHeceHbI AOIIOJIHEHHA 1 U3MEHEHU S

Pabouass mporpamMma JUCIMIIIMHBI PacCMOTpeHa, obcykaeHa U ofobpeHa st
vcronHenus B 202_ -202__ yueGHOM roay Ha 3acefiaHuM Kadeapbl, TpoTokos No
OT «  « 202 .

BHeceHbI JOIIO/IHEHHWSA 1 U3MEHEeHHUA

Pabouasi mporpamMma AMCIUIUTMHBI pacCMOTpeHa, oOCy»aeHa W omoOpeHa s
vcronHenus B 202_ -202__ yueGHOM rofy Ha 3acefilaHUM Kadeapbl, TpoTokos No
OT «  « 202 .

BHeceHbI AOIIO/IHEHHWA 1 U3MEHEeHUA
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