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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OYI1.13 BuoJsorus
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yueOHOW mucnmmumabl OVYIIL.13 bBuonorus sBisieTcs 4YacThiO TMPOTPAMMEI
MOATOTOBKM CIIEIIMAIIMCTOB cpeAaHero 3BeHa B coorBerctBuU ¢ DPI'OC "denepanpHblil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPETHETO MPO(ECCHOHANIBHOTO 00pa30BaHUs 110
cnenuansaoctn  09.02.11 PA3PABOTKA U VIIPABJIEHWME TIPOT'PAMMHBIM
OBECITIEYEHUMEM (npuka3 Muno6puayku Poccun ot 24.02.2025 . Ne 138)"

[Iporpamma y4eOHOM AMCIUILTHHBI pa3paboTana Ha ocHOBe «lIpumepHoii pabodeil mporpaMMbl
o0meo0Opa3oBaTenbHON MUCIHILTHHBI «bronorus» s mpodeccHoHaIbHBIX 00pa30BaTEIBHBIX
opranmsanui» (OOBPEHO na 3acenmanuu [lenaroruueckoro cosera ®I'bOY AIIO MPIIO.
[Tporokon Ne6/2025 ot 18.04.2025)

1.2. MecTo y4yeOHOM AMCHMILINHBI B CTPYKTYpPe MPOrpaMMbl MOATOTOBKHM CHELHATHCTOB
Cpe/Hero 3BeHa.
Vuebnas aucruminaa OYII.13 buonornst Bxoaut B kst O01e00pa3oBaTelbHOM MOTOTOBKH.

1.3. Hesn u 3agaun — TpeGOBaHUS K Pe3yJIbTATAM OCBOCHHUS YUeOHOM AUCHMILIUHBI.

Ilens: ¢opMupoBaHHEe Yy CTYAEHTOB MIPEACTABICHUS O CTPYKTYPHO-(PYHKIMOHATHHON
OpraHM3al[iy JKUBBIX CHCTEM Pa3HOTO paHra KaK OCHOBBI IPUHSATHS PELICHUN B OTHOIICHWH
0OBEKTOB KUBOW MPHUPOIBI M B IIPOU3BOACTBEHHBIX CUTYAITHSIX.

3agaqu:

1) chopmupoBaTh MOHMMAHHE CTPOCHHS, MHOTOOOpazHsi U OCOOCHHOCTEH >HUBBIX CHCTEM
Pa3HOTO YpPOBHS OpPraHM3AlN{, 3aKOHOMEPHOCTEH MPOTEKaHHWS OMOIIOTHYECKHX MPOILIECCOB H
SABJICHMM B OKpPY)KAlOLIEH Cpele, LEJOCTHOM HAayYHOM KapTHHBI MHpA, B3aWMOCBSI3HM U
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS ONPEIEISATh JKUBBIE OOBEKTHI B INPHUPOJE; NMPOBOIUTH HAOIIONEHHS 3a
9KOCHCTEMaMH  JUId  BBISIBIIGHHUS  €CTECTBEHHBIX W aHTPOINOIEHHBIX  HM3MEHEHH,
MHTEPIPETHPOBAThH PE3yJIbTaThl HAOMIONCHNH,

3) chopmupoBaTh HaBBIKH TIPOBEICHUS IMPOCTEHINNX OHMOIOTHYECKUX SKCHEPUMEHTAIBHBIX
WCCIIEZIOBAaHUH ¢ coOmfofleHMeM TpaBwil Oe3omacHoro oOpamieHns ¢ oObeKTaMu U
o0opyoBaHHEM;

4) pa3BUTH YMEHHs HCIIONB30BATh WH(POPMAITUIO OMOIOTHYECKOTO XapaKTepa W3 Pa3IHIHBIX
HCTOYHHUKOB;

5) chopmupoBaTh YMEHUs IPOTHO3UPOBATH MOCIIEICTBUS CBOEH NEATEIILHOCTH 10 OTHOILIEHHUIO
K OKpYXaroIleil cpesie, COOCTBEHHOMY 370pOBBIO; OOOCHOBBIBATH M COOIIONATH MEpPHI
npodunakTuku 3a00eBaHUH.

6) copMupoBaTh MOHUMAHNE 3HAYMMOCTH JOCTIKEHUIH OMONOTHYeCKOW HayKH M TEXHONIOTUI
B IIPAKTHYECKOM NESTEIIbHOCTH YelIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTIH
1 arpoOMOTEXHOIOT Hd.

OOmue pe3ynbTaThl OCBOCHHSI TUCIUTUTHHBI (JITTHOCTHBIC U METAIPEAMETHEIE Pe3yJIbTaThl):

- TOTOBHOCTbB K CAMOPA3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOONPEACIICHUIO;

-OBJIa/ICHHE HABBIKAMHU yUeOHO-UCCIICOBATEIIBCKOM, IIPOSKTHOM U COMMATBHON JAeITeTbHOCTH,
B wacTu TpynoBoro BOCUTaHUSA:

- TOTOBHOCTH K TPY/y, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAOIIO0HE;

- TOTOBHOCTh K aKTMBHOW JI€ATEIIBHOCTU TEXHOJIOTMYECKOW M COIMAIbHOM HaINpaBJIE€HHOCTH,
CIIOCOOHOCTh ~HWHHIIMMPOBATH, I[UJIAHHUPOBATH W  CAMOCTOSTEIBHO  BBINONHSATH  TaKYIO



JIESITEIIbHOCTB;
- UHTEpPEC K Pa3IMIHbIM cdepam npodeccHoHATBHOHN e TeIbHOCTH,

B o0acTé IEeHHOCTH HAYYHOTO TTO3HAHMS:

- ¢(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH M OOIIECTBEHHOHW NPaKTHKH, OCHOBAHHOTO HA JHMAJIOTE KYIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOEr0 MeCTa B MOJIUKYIBTYPHOM MHPE;

- COBEpIICHCTBOBAaHUE S3BIKOBOWM M UYMUTATENIbCKOM KyJIBTYpbl KaK CpeICTBa B3aUMOJAEHCTBUS
MEX1y JIFObMU U TIO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAy4yHOW JeATENbHOCTH, TOTOBHOCTH OCYILIECTBIISATH MPOEKTHYIO H
HCCIIeI0BAaTEIbCKYIO I€ATENbHOCTh HHUBUYaIbHO U B TPYIIIE;

B o0macTu 5K01M0THYeCKOro BOCIIUTAHUS:

- c(OPMUPOBAHHOCTb JKOJIOIHYECKOM KyJAbTypbl, IIOHUMaHHE BIMSIHHUS COLIMAIBHO-
9KOHOMMYECKHUX IPOLECCOB HAa COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpelbl, OCO3HAHHE
100aJIbHOTO XapaKTepa SKOJIOTHIECKUX pooieM;

- TUIAHUPOBAHUE U OCYILIECTBICHUE NEUCTBUN B OKPY>KAIOIIEH Cpe/le Ha OCHOBE 3HAHHUS IIee
YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HEMPUATHE JEHCTBUM, IPUHOCIIUX BPEl OKPYKAIOLIEN CPeJIe;

- YMEHUE POTHO3MPOBATH HEOIATONIPHUSTHBIE SKOIOTHUECKUE MTOCIIEACTBUS TPEANPUHIMAEMBIX
JIEMCTBHM, IPENOTBPALLATE HUX;

- pacIIMpeHue OIbITa IeATEIbHOCTH YKOIOIHUYECKOM HAlPaBICHHOCTH;

- OBJIQJICHUE HaBBIKAMU yUeOHO-UCCIIEIOBATEIIbCKOM, IIPOSKTHOW W COMUABHOMN JCSITeITbHOCTH
OBnazeHne yHUBEpCaIbHBIMU Y9eOHBIMU TTO3HABATEIBHBIMU JCHCTBUSMHU:

a) 0a30BbIE TOTHYECCKHUE ACHCTBUS:

- CaMOCTOATENBHO (OPMYIUpPOBATh M AaKTyalM3MpPOBaTh IPOOJEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK WM OCHOBAHMS Ul CpaBHEHUS, KiacCH(pUKanuu u
0000menns;

- OIIpENeNSITh IeNU AeITeIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS;

- BBISIBJIAT 3aKOHOMEPHOCTH U IIPOTUBOPEYHSI B paCCMaTPUBAEMBIX SIBICHUSIX;

- BHOCHUTb KOPpPEKTHUBBI B JEATEIbHOCTb, OLIEHHBATb COOTBETCTBUE PpE3YJIbTaTOB LEJSIM,
OLIEHMBATh PUCKH MOCIEACTBUN JEATEIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBINIJICHHE MPU PEIICHUH )KHU3HEHHBIX TIPOOIEM

0) 6a30BbIE UCCIICIOBATEIIBCKUEC JICHCTBUS:

- BIIaJIeTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKOM M INPOEKTHOM AEATEIIbHOCTH, HABBIKAMU
pa3pelieHus mpoodiieM;

- BBISIBJIATH NPUYMHHO-CIIECTBEHHBIE CBS3M U aKTyaJIM3UPOBATh 3a/ady, BBIIBUTaTh TMIIOTE3Y
€€ peIIeHMs, HAXOAUTh AapryMEHThI [JIs J0Ka3aTelIbCTBA CBOMX YTBEPXKICHWH, 3a/1aBaTh
rapamMeTpbl U KPUTEPUH PELICHUS,

- aHAJIM3UPOBATh IOIYUCHHbIE B XO/I€ PEILEHUS 3a/]auil Pe3yibTaThl, KpUTHUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTbD, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

- yMeThb TEPEHOCHTh 3HAHWS B T[IO3HABATEIBHYID H  IIPAKTUYECKyI0  oOmactu
JKU3HEIEeATENbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00IacTel;

- BBIJIBUTaTh HOBbIE HJIEU, IIPeIaraTh OPUTMHAIIBHBIE MTOAXOAbI ¥ PELICHHUS;

- CITOCOOHOCTH MX HMCIIONIb30BAHMS B ITO3HABATEIILHOM U COLMATBHOM MPaKTHKE

B) pabora ¢ nuHpopmaIuei:

- BIIaZIeTh HaBBIKaMH MOITY4YSHHs] HHPOPMALIUK U3 UCTOUHHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBJISATH TOUCK, aHAJN3, CHCTEMATU3AIMIO U WHTEPIPETANHIO HHPOPMAIIMHA PA3THIHBIX
BHUJIOB ¥ ()OPM IIPECTABIICHNUS;

- cO3/1aBaTh TEKCTHl B pa3IM4YHBIX (popMarax ¢ ydeToM Ha3zHa4deHHs MHPOPMAIMH U ILIEIECBOM
ayIUTOPHH, BEIOHPast ONTHMAJIBHYIO ()OPMY IPEACTABICHUS U BU3YaTH3alUN;

- OLIEHUBATh JIOCTOBEPHOCTH, JIETUTHMHOCTh HH(OPMAIH, €€ COOTBETCTBHE IPABOBHIM U



MOpPaTbHO-3THYECKAM HOPMaM;

- HCTIONB30BATh CPeJCTBa MH(OPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHW3allMOHHBIX 3a/1ad ¢ COOIroIeHHeM TpeOoBaHUI
SPrOHOMHKH, TEXHUKH 0E30MaCHOCTH, THTHEHBI, PECYPCOCOSPEIKEHHS], TPABOBBIX U 3TUYECKHUX
HOPM, HOpM HH(DOPMAITHOHHON 0€30MacHOCTH;

- BIAQJETh HaBbIKAMH pAclO3HABaHWS W 3aIWUTBl  WHpOpManuu, WHOOPMALIUOHHON
0€30macHOCTH JTMYHOCTH

OBnazeHne yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICHCTBHSIMH:

0) coBMecTHas JIeATeIIbHOCTD:

- IOHUMAaTh M UCTIONB30BaTh MPEUMYINECTBA KOMAHAHON W WH/MBHTyaTbHON paOOTHI;

- IPUHUMATH Ie]Id COBMECTHOH JEeATEIbHOCTH, OPraHU30BBIBATH U KOOPAWHUPOBATH JACHCTBUS
10 €€ JOCTH)XECHMIO: COCTaBIATh IUIaH JEUCTBHH, PacHpeieisiTb POJIM C Yy4E€TOM MHEHHHU
YYaCTHMKOB 00CYXJaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

- KOODOMHHPOBATH M BBINONHATH pPabOTy B YCIOBHSX pEalbHOTO, BHPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBHS;

- OCYILECTBIJIATH TIO3UTUBHOE CTPATETHUECKOE ITOBEICHUE B PA3IMYHBIX CHUTYalUsAX, IPOSIBIISTH
TBOPYECTBO U BOOOpaKeHHE, ObITh HHUITUATUBHBIM

OsnazieHHe YHUBEPCATbHBIMU PErYIATUBHBIMU ACHCTBUSMU:

T') IPUHSATHE Ce0sl U PYTHX JIFOICH:

- IPUHUMATh MOTHBBI M apT'YMEHTHI IPYTUX JIOJEH MPH aHaTIH3€ Pe3yIbTaToOB JCATEIIbHOCTH;

- IPU3HABATH CBOE MPABO M MPABO JAPYIHX JIFOAEH Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MIOHMMATh MHP C IMO3UIIMH JIPYTOTO YeI0BEKa

B pe3yabTaTre ocBoeHMs Y4eOHOMH AUCHMILIMHBI CTYIEHT J0/KeH 3HAThD:

- 0 MecTe W poiH OMOJOTHMHM B CHCTEME HAyYHOTO 3HAHWS, (YHKIHMOHATHHON TI'PaMOTHOCTH
YeJIoBeKa ISl PEIIeHHUs )KU3HEHHBIX po0ieM;

- 0 HEOOXOJMMOCTH HCIIONIb30BaHUS JIOCTHKCHHI COBPEMEHHON OMOJIOTHH W OMOTEXHOJIOTHIl
JUISL PalliOHAIIBHOTO TIPUPOJIOTIONBE30BAHHS.

B pe3yibTaTte ocBOeHHs Y4eOHON AMCHUILUINHBI CTYIEHT J0JKEH YMETh:

- pacKpbIBaTh COJAEPKAHNE OCHOBOIONIATAIOIIMX OMOIOTHIECKUX TEPMHHOB U MOHATH: )KU3HB,
KIIETKA, TKaHb, OpraH, OPTraHW3M, BHUJ, TOMYJSAIUs, SKOCUCTeMa, OuoneHos, Ouocdepa;
MeTabomm3M (OOMEH BEIIECTB W IPEeBpaIlCHUE SHEPrHH), TOMEOCTa3 (CaMOperyssiusi),
OnocuHTe3 OenKka, CTPYKTypHasi OpraHU3alys )XKUBBIX CHCTEM, TUCKPETHOCTh, CAMOPET YIS,
CaMOBOCIIPOH3BEICHHE (penpomykums), HACIIE/ICTBEHHOCTD, HU3MEHYHBOCTb,
SHEPro3aBUCHMOCTbH, POCT M PAa3BUTHE, YPOBHEBAsI OpraHH3aIHs,;

-pacKpbIBaTh COAEPIKaHUE OCHOBOMOIATAIOIINX OMOIOTHYECKUX TEOPHIA U THIIOTE3: KIETOYHOI,
XPOMOCOMHO#M, MyTallMOHHOM, 3BOJIFOLIMOHHON, IPOUCXOK/ICHUS KU3HU U YEJIOBEKA;

- pacKphIBaTh OCHOBOIONATAIOIINE OMOJIOTHIEeCKUe 3akoHbI U 3akoHoMepHOcTH (I Menuens, T.
Moprana, H.W1. BaBunosa, J. 'exkenst, @. Mromepa, K. bapa), rpaauiisl mX NpuMEeHIMOCTH K
JKUBBIM CHCTEMaM;

- BBIGMSATH CYIIECTBEHHBIE TPU3HAKM BHUPYCOB, KIETOK NPOKAPUOT M  OSYKAPHOT;,
OTHOKJIETOYHBIX W MHOTOKIJIETOYHBIX OPraHU3MOB, BHIOB, OHOTEOIIEHO30B M SKOCHUCTEM;
0COOEHHOCTH MPOIECCOB OOMEHa BEIECTB M MPEBPAIICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTHYECKOTO M YHEPreTHYECKOro OOMEHa, XeMOCHHTE3a, MUTO3a, Mei03a, OIIOOTBOPEHNS,
Pa3BUTHUS U Pa3MHOKEHUS, WHIUBUAYAIEHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), OOphObI 3a
CYIIECTBOBaHHE, €CTECTBEHHOTO 0TOOpa, BUA000Pa30BaHMUS, TPUCIIOCOOIEHHOCTH OPTaHU3MOB
K cpeae OOHWTaHUS, BIMSHHUSA KOMIIOHCHTOB OSKOCHCTEM, AHTPOIOTCHHBIX W3MEHEHHMH B
9KOCUCTEMaX CBOEH MECTHOCTH, KPyTrOBOpPOTA BEIIECTB M MPEBpAIIeHNE SHEPTrUuu B buocdepe;

- IPUMEHATH MOJTYYCHHbIC 3HAHUS ISl OOBSICHEHUST OMOJIOTHYECKHX TPOILIECCOB M SIBJICHHUM, IS
NPUHATUS TPAKTUYECKUX PpEIICHHWH B IIOBCEJHEBHOM JKH3HM C IEIbI0 O0ecredeHus
0€30IaCHOCTH CBOETO 3JI0OPOBBSI U 3/I0POBbSI OKPYXXAIOIIWUX JFOJEH, COOMIONCHUS 3I0POBOTO



o0paza )H3HU, HOPM TPAaMOTHOT'O ITOBE/ICHHUS B OKPYKAOIIEH MPHUPOTHON Cpese;

- pemarh OHONOTMYECKHE 3aJadd, COCTABISATH TICHOTUIIUICCKUE CXEMbl CKpPCIIMBAHUS IS
Pa3HBIX TUITOB HACJICIOBAHUS IIPU3HAKOB Y OPTaHU3MOB, COCTABIIATH CXEMBI IIEPEHOCA BEIIECTB
W DHEPTUH B SKOCUCTeMax (I[ETH MUTAHUS, THIIEBHIC CETH;

- KPUTHYECKH OICHUBATh WH(POPMALMIO OHWOJIOTHYECKOTO COJCPIKAHUS, BKIFOYAIOIIYIO
MCEBJOHAYYHBIC 3HAHHS W3 Pa3IMYHBIX HMCTOYHUKOB (CpeIcTBA MaccoBOM HWH(OpMAIHH,
HAY9IHO-TIOMYJIIPHBIE MATEPHAJIbl); HHTEPIPETUPOBATH STUYCCKUE ACIEKThl COBPEMEHHBIX
WCCIICIOBAaHW B OWOIIOTMH, MEAWIMHE, OWOTEXHOJOTHH; pacCMATPUBATh IIIOOAIBHEIE
9KOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, (DOPMUPOBATH TIO OTHOIICHUIO K HUM COOCTBEHHYIO
TTO3UIIHIO;

- COOCTBEHHBIE MMICHbMEHHBIC U YCTHBIE COOOMICHHS HAa OCHOBE OMOJIOTHYECKO HH(pOpMAIIUU U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HCIIOIb30BATh MOHITHIHBIN anmapaTt OMOJIOTHH;

B pe3ysbTare ocBoeHUsI yUeOHON JUCHMIJIMHBI CTYIEHT JI0JI7KeH UMeTh HABBIKU U (WJIN)
OTIBIT JIeATETbHOCTH:

- TPUMEHEHHUs OCHOBHBIX METOJOB HAyYHOTO IIO3HAHHS, HCIOJIB3yeMbIX B OHOJIOTHH:
HAOJIOICHUST ¥ OTIMCAHUS JKUBBIX CHCTEM, MTPOIECCOB U SBJIICHUI, OPraHU3alliU U TIPOBEICHHUS
OMOJIOTHYECKOTO JKCIIEPUMEHTA, BBIABW)KCHUS THIIOTE3, BBISBICHHS 3aBHCHMOCTH MEXKIY
HCCIIelyeMbIMU BEITUYMHAMH, OOBSICHEHUS ITONIYICHHBIX pPE3YJIBTaTOB H (OPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAYUHBIX TOHSTHH, TCOPUN U 3aKOHOB;

1.4. PexomeHgyeMoe KOJIHMYECTBO YACOB HA OCBOEHHE MPOrPaMMBbI Y4eOHOI JUCIIUNIUHBI:

O6BeM nmporpamMmsbl 72 4acoB, B TOM YHCIIE:
ayIMTOpHOU yueOHOI Harpy3ku oOyuaromerocs: 60 yacos;
CaMOCTOsTeNIbHOW paboThl oOyHarorerocs 12 gacos.

2. CTPYKTYPA U IPUMEPHOE COJEPXXAHUE YYEFHOW JUCIHUTIINHBI
2.1. O6beM yueOHOM AMCHUILINHBI U BUAbI y4eOHO# padoThI

Tabnuya 1. Buowl yuebnoii pabomul no nepuooam oceoeruss OOII CI1O ons ghopmuvl 0Oyuenus -
OUHAsL.



Bux yae6Hoii paGoTsI ljuccerl:), Cemectp(-br)
e
KonTakTHas (aymuropHas) padora (Bcero) 60 60
B TOM YHCJIC: - - - - - - -
JIEKIUH (€CIU MPEyCMOTPEHO) - -
B TOM YHCIIe B JOpMe MTPAKTHUECKON TTOATOTOBKH
(eciu mpeaycMOTPEHO) B B
nmabopaTopHbIe 3aHATHA (ECIU MPETYCMOTPEHO) - -
B TOM YHCIIe B (hOpME MPAKTHUECKOM TTOJATOTOBKH
(ecu mpeayCcMOTPEHO) B B
MPaKTHYICCKAE 3aHATHS (€CIU MPEITyCMOTPEHO) 60 60
B TOM uncie B (POpME MPAKTHIESCKOH MOTOTOBKH
(ecnu IpeLyCMOTPEHO) B B
CamocTosiTebHas padoTa 00y4aromerocs (Bcero) 12 12
B TOM YHCIIE: - - - - - - -
B (hopMe MPaKTUYECKOH MOATOTOBKH
(ecu mpexyCMOTPEHO) ) )
YacoB Ha KOHTPOJIb: - -
IIpomeskyTounas arrectanus B popme: (3auet/audzauer/ i 320
9K3aMEH)
OO61mast TPYI0EeMKOCTh qac 72 72

2.2. Temaruueckuii mjian u cogep:xxkanne yueonoi qucuuminabl OYIL.13 BuoJsiorus

Tabnuya 2. Cooepoicanue oucyuniunwvl/MIK no eéudam yuebnoti pabomoi

HANWMEHOBAHMUME PA3JEJIA IUCHUITIJINHBI Bun yueonoit
GoTn* Kos1-Bo yacos
Conepskanne pasjaena (TemMbl) padoThI
Paznen 1. Buosiorus kak Hayka. JKuBble cCTeMbI U HX )
OpraHu3anms
Tewma 1.1.
buonorus Lp 2
B cucreMe HayK. OOIas XxapakTeprucTHKA YKH3HH

Buonorust — Hayka 0 %uBO# npupoze. CBsi3u OHOIOTHH ¢ OOIIECTBEHHBIMH, TEXHUYECKHUMHU U JPYTHMH
€CTECTBEHHBIMH HaykaMmH, pumocoduelt, penuriuen, ’TUKOH, SCTeTUKON U mpaBoM. Porns Guonmoruu B
(hopMUPOBAaHNY COBPEMEHHOH HayqHON KapTUHBI MUpa. CrncTemMa OHOIOTHYECKUX HayK.

Mertonp! mo3HaHMS )KUBOH MPUPOABI (HaOMIONeHHE, DKCIIEPUMEHT, ONMCaHHE, U3MEPEHHE,
KIaccHU(pHKaus, MOJICIUPOBAHNE, CTATHCTHIECKast 00paboTKa JaHHBIX).

XKusbie cuctembl (OHOCHCTEMBI) KaK MPEeaAMET U3ydeHus: Onomoruu. OTIIHYne JKUBBIX CUCTEM OT
HeopraHn4deckoi nmpupozasl. CBoiicTBa GHOCHCTEM U HX pazHOOOpaswue.

YpoBHU OpraHu3aui OMOCHCTEM: MOJIEKYIIIPHO-TEeHETHYECKHH, KIIETOUHBIN, OpraHU3MEHHBIH,
MOTYJIALIMOHHO-BUIOBOH, 9KOCUCTEMHbII (OHO - FeOIeHOTHYECKHi ), OnoChepHBbIit

Pa3nen 2 XuMuvecKHil COCTaB H CTPOEHUE KIETKH 10

Tema 2.1.
XuMHUecKHi cocTas KiIeTkd. Boga IIp 2
W MHHEpaJIbHBIC BEIICCTBA

XUMHUYECKUH COCTaB KIETKH. XUMHUYECKHE 3JIEMEHTHI: MaKPO3JIEMEHTHl, MUKPOYJIEMEHThI. Boia u
MHUHepaibHble BenlecTBa. PyHKIMU BOIbI U MUHEPAIIbHBIX BELECTB B KieTke. [lonnepxanue
ocmortudeckoro 6amanca. [Ipaktuueckoe 3ansarue Ne 1 «brnomormgeckast pojib MUHEPAIHHBIX BEIICCTB B
obecIiedeHIN )KU3HEACATCIIEHOCTH OPraHU3MOB, MPOSBICHUS aucbanaHca MUHEPAITBHBIX 3JIEMCHTOBY




Tema 2.2.

II 2
bronornuecky BaxkKHBIC XUMHUICCKHUC COCTUHCHMUA P

benkn. Cocta n cTpoeHHE OeTKOB. AMIHOKHCIOTEI — MOHOMEPHI OenkoB. HezamMmeHnMbIe 1 3aMEHUMBbIE
AMHHOKHCIIOTEI. AMHHOKHCIIOTHBIH COCTaB. YPOBHHU CTPYKTYpPbI OSIIKOBOW MOJICKYIEI (TIepBUYHAS,
BTOPUYHAs, TPETUIHAS U YETBEPTUUHAS CTPYKTypa). XUMUYECKUe CBOWCTBA OenKoB. buonornyeckue
¢ynkuuu 6enkoB. PepMeHTHI — OnoIorHYecKHe KaTanu3aropsl. CTpoeHHEe epMEHTA: aKTUBHBIN IICHTD,
cyoctparnas crieruduuHocts. Kopepmentsr. Buramuaer. OTiinuns (pepMEHTOB OT HEOPraHHUECKUX
KaTaJan3aTopoB.

VrneBonbl: MOHOCaXapu/sI (INIIOK03a, puO03a U Ae30Kcupr003a), Aucaxapuisl (caxaposa, 1aKTo3a)
MoJTMcaxapu sl (Kpaxmail, INUKOTeH, Ie/uTiono3a). bruonornueckue pyHKInn yriieBogos. Jlnmusr:
TpumHLepuasl, pochomunuasl, crepounsl. [uapopunsHo-ruapodobHble cBOKCTBa. Bromornueckue
¢yuknun mununoB. CpaBHEHHE YIIEBOOB, OCITKOB M JTUITH/I0OB KaK HCTOYHHKOB SHepruu. HyknenHoBbIe
kucnotsl: JIHK u PHK. Hykneornas! — MoHOMEpHI HYyKJIEHHOBBIX KHCITOT. Ctpoenne n ¢pynkmmu JJTHK.
Crpoenne u ¢pynkunn PHK. AT®: crpoenue u ¢pynknun. Jlaboparopuoe 3ausatue Ne 1 «Onpeznenenne
BuTamMuHa C B IPOIyKTaxX MUTAHHUA

nin «OnpeneneHne HaaTHauA KpaxMaia B IPOLyKTaxX MHTAHU)

Tema 2.3.

IIp 2
CtpykTypHO-()yHKINOHAIbHAs OPraHN3alHs KIETOK

Iutonorus — Hayka o xierke. Kierounas reopus — mpuMep B3aUMOICHCTBHA UACH U (PaKTOB B HAyIHOM
MO3HAaHUHU. METOIbI N3yUeHHUS KIETKHU.

Krnerka xak nenocrHas kuBas cucrema. OOmiye Npu3HaKky KJIETOK: 3aMKHYTasi Hapy)KHasi MeMOpaHa,
monekynsl JJHK kak remeTHueckuii anmapar, cucreMa cHHTe3a Oernka.

THIIBI KIIETOK: SyKapHOTHIeCKas 1 MpokapuorHaeckas. OCoOCHHOCTH CTPOCHHUS IPOKAPHOTHIECKOH
kietku. Kiretounas crenka 6axrepuii. Ctpoenune sykapuoTnueckon KieTkn. OCHOBHBIC OTIIHYHNS
PaCTHTENBHOM, JXKHBOTHOM 1 TprOHOI KieTKH. [loBepXHOCTHBIE CTPYKTYPHI KIETOK— KIETOYHAs CTCHKA,
IIIMKOKAINKC, uX pyHknun. [Inasmarndeckas MmeMOpana, ee CBOMCTBA U (PyHKIIHH.

Hurorurazma u ee opranouasl. OqHoMeMOpanHbie opraHouas! kinetku: JI1C, annapar ['onbmky,
Jm30coMblL. [ToyaBTOHOMHBIE OPraHOU bl KIETKU: MUTOXOHIPHH, InacTuabl. [Ipoucxoxaenue
MUTOXOHAPHH 1 riacTu. Buasl miactiua. HemeMOpaHHBIC OPraHOU/IBI KIIETKH: pruOOCOMBI, KIICTOYHBIH
LEHTp, IEHTPUOIIN, PECHIYKH, )XI'yTHKH. OYHKINN OPTaHONIOB KIETKH. BKITtOueHN.

Snpo — perynsatopHslil ueHTp KieTku. CTpoeHue sipa: saepHas 000109Ka, KaproIuia3Ma, XpOMaTHH,
AapeImko. XpomocoMsl. Tpancmopt BenecTs B kieTke. Jlaboparoproe 3ausatue Ne 2 « CtpoeHne KIeTku
(pacTenwst, >KUBOTHbIE, TPHOBI) M KIETOYHBIEC BKIFOYCHUS (Kpaxmall, KapOTHHOUBI, XJIOPOILIACTHI,
XPOMOILITACTHI)»

CamocrosTenpHas paboTa CTy/IeHTa CP | 4

Paznen 3. KKusnenessTeJJbHOCTDL KJIETKH 6

Tema 3.1.

OOMEeH BelIECTB

M TIPEBpAIICHUE SHEPTUH
B KJIETKE

IIp 2

OOMeH BeIecTB, WK MeTabommu3M. ACCHMUIIAIUS (IUTACTHICCKUN OOMEH) U IMCCHMHISIIIHS
(oHepreTHyUecKuit 0OMeH) — IBe CTOPOHBI SIMHOTO Npoliecca MeTabosm3Ma. Poitb 3akOHOB cOXpaHEHUs
BEILIECTBA M YHEPTUU B MOHUMaHUHN MeTabonu3Ma. Turel oOMeHa BelecTB: aBTOTPOQHEIH 1
rerepoTpodHbIi. Poib (hepMeHTOB B 0OMEHE BEIIECCTB U TPEBPAIICHIH YHEPTHHU B KIleTKe. POTOCHHTE3.
CaeroBas u TeMHOBast (a3bl porocuHTe3a. Peakunu Gorocunaresa. DdpdhextuBHOCTL PoTOCHHTE3A.
3naueHue (HOTOCHHTE3A [UIA XKU3HU Ha 3emie. Biusaue ycioBuii cpeapl Ha (POTOCHHTES U CIIOCOOBI
MOBBILIEHHS €T0 NPOLYKTUBHOCTHU y KYNBTYpPHBIX PACTEHHI. XeMOCHHTE3. XEeMOCHHTE3UPYIOLIUE
OakTepuy. 3HaUCHNE XEMOCHHTE3a IS )KU3HU Ha 3eMIte.

DHepreTiueckuii oOMeH B KieTke. PacienieHue BemecTs, BEIIACICHNAE U aKKyMYJTHPOBAaHHUE SHEPTHH B
KJIeTKe. DTalbl SHepreTHaeckoro oomena. [mukonus. Bpoxxenune u ero Buabl. KucnoponHoe okucienue,
WK KiIeTodHoe apixanue. OxucnutenbHoe Gochopmmnpoanne. DPGHEeKTHBHOCTE SHEPreTHYECKOTO
obOMmeHa




Tema 3.2.

Buocunres 6emnka Op i

Peakunu marpraroro cunTesa. I enerndeckas nabopmanms u JJHK. Peanusamnus reaerndaeckoit
nH(popmarn B kieTke. [ eHeTHUIecKmil Ko 1 ero cBoiicTea. Tpanckpumus — marpuaHbIil cuaTe3 PHK.
Tpancnanus — OuocunTes Oenka. Jransl Tpancsinuu. Koguposanue amuHOKHCIOT. Poib pubocom B
ouocunaTese Oenka. [lpakTndeckoe 3anaTue Ne 2 «Pemenne 3aqad Ha ONIpeIeIeHNE TIOCIEI0BaTENbHOCTH
HYKJICOTHIOB

Tema 3.3.

Bupycsl Lp 1

Hexnerounsie Gpopmsl sku3Hu — BUpychl. Mcropus otkpbitus Bupycos (. Y. ViBaHoBCkHid).
Oco0eHHOCTH CTPOEHHUS U )KH3HEHHOTO [IMKJIa BUPycoB. bakTepuodaru. bonesHu pacrennit, ’)kHBOTHBIX
U YeJIOBEKa, BBhI3bIBaeMble BUpycaMu. Bupyc umMmmyHonepumnura uenoseka (BUY) — Bo3Oyaurens
CIINda. ITpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00IeBaHUIt

CamocTosTenpHast paboTa CTyIeHTa CP | 2
Paznen 4. PazmHoKeHHe H MHIUBUAYAJbHOE PA3BUTHE 6
OpraHM3MoB
Tema 4.1.

4 ITp 2
KW3HEHHBIN TUKIT KICTKH

KiteTo4uHbril UKIT, WK )KU3HEHHBIN HKT kietku. MaTepdasa u murtos. [Iponeccsl, npoTekatoiime B
naTepdaze. Pemnmukarns — peakaust matrpuyHoro cuaTesa JJHK. Crpoenne xpomocoM. XpoMOCOMHBIN
Ha0Op — KapuOTHIIL. JJUTITOMIHBIN K TaIUTOMIHBIA XPOMOCOMHBIE Ha0ophl. Xpomaruasl. Llutonoruyeckue
OCHOBBI Pa3MHOXEHHA ¥ HHANBH/yaIbHOTO Pa3BUTH OpraHu3MoB. Jlenenue kineTku — Muto3. Ctagnmn
Muto3a. [Iponeccel, mponcxoasdiye Ha pa3HbIX CTaUAX MUTO3a. bronorndeckuii cMbIca MUTO34.
[IporpamMmupyemas rubeib KIETKH - allONTo3

Tema 4.2.

Ilp 2
@DopMbI pa3sMHOKEHHS OPTaHH3MOB

@opmBI pa3MHOXKEHHS OPTaHU3MOB: 0eCIOoNoe U MONIoBoe. Buapl 6ecrionoro pa3sMHOKEHHUS: ICICHUE
HaJBOE U MTOYKOBAHUE OHO ¥ MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHNE, BETETATUBHOE PA3MHOMKEHHE.
HckyccTBeHHOE KIOHMPOBAHUE OPraHU3MOB, €TI0 3HAUEHUE JJIS CENECKIUN.

[TomoBoe pazMHOXEHNE, €r0 OTINYHs 0T Oecrionoro. Meiios. Cragun meriosa. [Iporeccsl, mponcxoasmniue
Ha cTraausax Meiosa. [losenenue xpomocom B metiose. Kpoccuarosep. buonorngecknii cMBICT 1
3HadeHHe Mero3a. [aMeToreHes — npoiecc 00pa3oBaHus IMOJIOBBIX KIETOK Y )KMBOTHBIX. [TostoBBIe
JKeJIe3bl: CeMEHHHKH U simuHuKH. OOpa3oBaHME U Pa3BUTHE MOJIOBBIX KJIETOK — FaMeT (CIepMaTo30H I,
ANUIIEKIIETKA) — CriepMaroreHes3 i oorene3. OCOOEHHOCTH CTPOEHHUS SHIEKIETOK U CIIEPMAaTO30H/I0B.
OmnnonorBopenue. [lapreHorenes

Tema 4.3.

IIp 2
VuauBuayaibHOE pa3BUTHE OPTaHHU3MOB

WnpuBuayansHoe pa3BuTHE (OHTOTeHE3). DMOPHOHATIBHOE pa3sBUTHE (IMOpHOTEeHE3). DTaIbl
SMOPHOHAIBHOTO PA3BUTHSA Y IIO3BOHOYHBIX KHBOTHBIX: IPOOIICHHUE, TACTPYIIALHS, OPraHOTCHES.
[ocramOpronansHoe pazBuTHE. THIIBI TOCT3MOPHOHAIBHOTO PAa3BUTHA: IPSMOE, HEMIPSIMOE
(mrauHOYHOE). BnustHue cpensl Ha pa3sBUTHE OPraHU3MOB; (PAKTOPEI, CIIOCOOHBIE BHI3HIBATE
BpPOXXACHHBIE ypoacTBa. PocT u pasBuTne pacreHnii. OHTOreHE3 IBETKOBOTO PACTEHUS: JBOMHOE
OIJIOZIOTBOPEHHE, CTPOCHUE CEMEHH, cTannu pa3BuTHs. [IpakTuyaeckoe 3ausatue Ne 3 « MHpekunoHHbIE
3a00JIeBaHUS U SIUIEMHIH B HCTOPHH denoBedecTBay. [Ipaktudeckoe 3anatue Ne 4 «BakuuHanus kak
npoduIakTHKa HHPEKIMOHHBIX 3a00/ICBaHN




Pasnes 5. HaciieicTBeHHOCTH M H3MEHYHBOCTh OPraHU3MOB 10

Tema 5.1.
IIp 4
3aKOHOMEPHOCTH HACIICIOBAHHS

[penmer u 3anaun reHeTHKU. Ponb HUTOIOTHH ¥ SMOPHOJIOTHH B CTAHOBIICHUH T'eHETUKU. Britaz
pOCCHICKIX B 3apyOeKHBIX YUCHBIX B Pa3BUTHE FEHETUKH. MeTo/bl TeHETHKH (THOPH 00T HIECKAH,
OUTOTEHETUICCKUH, MOJIEKYIsIpHO-TeHeTHYeckril). OCHOBHBIC TeHETHYECKHE TTOHATHS. | eHeTH4ecKas
CHUMBOJIMKA, HUCIIOJb3yeMasl B CXEMax CKPEIUMBAHUM.

3aKOHOMEPHOCTH HACJIECIOBaHMs NIPU3HAKOB, ycTaHoBIeHHbIE I. MenaeneMm. MoHoruOpuHoe
CKpelIHBaHue. 3aKOH eAMHO00pa3wsi THOPHUIOB TIEPBOTO MOKOJICHH. [IpaBriio JOMUHUPOBAHUS. 3aKOH
pacuierieHns Npu3HaKkoB. ['unoresa unctorsl raMer. IlogHOE M HEMOIHOE TOMHUHUPOBAHKE.
JurnOGpumHoe ckpenBanue. 3aKOH HE3aBHCUMOTO HAClIe0BaHUs MPU3HAKOB. L{uTorenernaeckue
OCHOBBI TUTHOPUIHOTO CKpeMMBaHUsA. AHANA3UPYIOIIee CKpemuBanue. Mcnonp3oBanue
AHAJTM3UPYIOLIETO CKPEIUBAHUSA JIJIsI OllpeieNieHust reHoTHa ocodu. [IpakTinaeckoe 3ansaTie Ne 5
Pemenue 3amaq Ha onpeenieHNe BEPOATHOCTH BOSHUKHOBEHHUS HACIEACTBEHHBIX IPU3HAKOB MPH MOHO-,
J1-, TIOTUTUOPUTHOM M aHATH3UPYIOIIEM CKPEIIMBAHNHN, COCTABICHNE TeHOTHIINYECKUX CXEM
CKpeIlIUBaHUs

Tema 5.2.

IIp 2
CuerieHHOe HacIeI0BaHUE IIPU3HAKOB

Cuenennoe HacnenoBanue npru3HakoB. Padora T. Moprasa 1o creruieHHOMY HacJIeZJ0OBaHUIO TEHOB.
Hapyienue crienienus reHoB B pe3yJIbTaTe KPOCCUHIOBEpa. XPOMOCOMHAs TEOPHs HACIE€ACTBEHHOCTH.
l'eneTnueckue KapThI.

I'enernka noma. XpoMoCOMHOE OTpeAETCHHE MTo1a. AyTOCOMBI B TIOJIOBBIE XPOMOCOMEI. [ OMorameTHbIe
U reTeporaMeTHble oprannsMsl. Hacnenosanne mpu3HAKOB, CHEINIEHHBIX ¢ ojoM. IIpakTudeckoe
3anaTue Ne 6 Pemenue 3a1aq Ha onpeeNieHIe BEPOSTHOCTH BOSHIKHOBEHN S HACIIEACTBEHHBIX
MIPU3HAKOB MIPU CLICIUICHHOM HaclIEJOBAHUH, COCTABICHHE TEHOTUIIHYECKHX CXEM CKPEILUBAHUS

Tema 5.3.

IIp 2
3aKOHOMEPHOCTH U3MEHYHBOCTH

W3menunBocTh. Bubl H3MeHIMBOCTY: HEHACIIEICTBEHHAS U HACIEICTBEHHAA. Poitb cpenpl B
HEHACIIEICTBEHHON N3MEHYNBOCTH. XapaKTePHCTHKA MOIU(PUKAIMOHHON H3MEHUYNBOCTH.
Bapunanmonsslii psa n BapuanuonHas kpusas. Hopma peaxnum npusHaka. KonmdecTBeHHBIE U
Ka4eCTBEHHBIC MPU3HAKH U HX HOpMa peakunu. CBoiicTBa MOTU(UKAINOHHON H3MEHIYNBOCTH.
HacnencTBeHHas1, MM TEHOTUITMYECKas H3MEHUYMBOCTE. KoMOWHaTHBHAS H3MeHUUBOCTE. Melio3 u
ITOJIOBOH TMPOIECC — OCHOBA KOMOWHATUBHOW M3MEHUYMBOCTH. MyTalnoOHHAast U3MEHIHBOCTb.
Knaccndukanus Mytanuii: reHHBIE, XPOMOCOMHBIE, TEHOMHBIE. HacToTa M MPUYHHBI MyTallHi.
MyTtarennble (pakTOpbl. 3aKOH TOMOJIOTHYECKUX PAIOB B HACIEICTBEHHON H3MEHUYNBOCTH

H. U. BaBunoga. [Ipaktraeckoe 3ausatue Ne 7 Pemenne 3agad Ha onpeieieHne BepOATHOCTH
BO3HMKHOBEHUS HACJIEICTBEHHbIX NPU3HAKOB IIPH Pa3JIMYHbIX TUIIAX B3aUMOJIEHUCTBUS FEHOB,
COCTaBJICHHE TEHOTUMIMYECKUX CXEM CKPEIIMBAHUS

Tema 5.4.

IIp 2
T'eneTuka ueaoBeka

I'enernka yenoseka. Kapuorum genoBeka. OCHOBHBIE METOIBI TEHETHKH YEIOBEKA: T€HEATOTHYECKUH,
OJHM3HELOBBIH, IUTOTCHETHIECKU I, OMOXMMHYECKHH, MOJICKYIIAPHO-TeHeTHUecKii. CoBpeMeHHOe
OTIpe/IeTICHNE TEHOTHUIIA: TIOTHOTEHOMHOE CEKBEHHPOBAHNE, TCHOTUITHPOBAHNE, B TOM YHCIIE C IIOMOIIBIO
[L[P-ananu3a. HacnencrBeHHBIE 3a001€BaHK YeI0OBEKA: TEHHBIC OONE3HH, OOJNIE3HH C HACIICICTBEHHON
MPENPACIOIOKEHHOCTHIO, XPOMOCOMHBIE 001e3HH. COMaTHYECKHE U TEHEPAaTUBHBIE MYy TAIIHH.
CrBosioBBIE KIIETKH. [I[pHHIMIIBI 30pOBOro 00pasa )KU3HH, THarHOCTUKH, TPOQUIAKTHKH U JICUCHHS
FeHEeTHYECKHX Oolie3Hel. MeNKO-TeHeTHIeCKOe KOHCYIBTHPOBaHUE. 3HAYCHHE METUIIMHCKOW TeHETHKU
B IIPEAOTBPALLCHAN H JICICHUHU FeHETHYCCKIX 3a00s1eBaHmit denoBeka. [IpakTiaeckoe 3ansaTue Ne 8
«CocrapneHne 1 aHaIN3 POAOCIOBHBIX YEJIOBEKa»




Pa3zngen 6. DBoronHoHHASE OHOJIOTHS 6

Tema 6.1.
DBOIOLIMOHHAS TEOPHS
" €€ MECTO

B Omonorumn

IIp 2

IIpenmnocsiIky BO3SHIKHOBEHHUS YBOITIOIMOHHOM TEOPHH. DBONIONMOHHAS TEOpUA M €€ MECTO B OMOIOTHH.
BrusiHuE 3BONONIMOHHONM TEOPHH HA Pa3BUTHE OHONOTHH U APYTHX HayK. CBHAETENHCTBA IBOTIOIINH.
ITaneoHTONOTMYECKHE: TOCIENOBATENBHOCTE TOABICHAS BAIOB B MTAJICOHTOIOI MUECKON JIETOIINCH,
nepexonHbie (opMel. broreorpadudeckue: CXOACTBO U pasindue GayH U (IIop MaTepHKOB H OCTPOBOB.
OMOPHOIIOTHIECKHE: CXOCTBA U Pa3IMIHsi SMOPUOHOB pa3HBIX BUIOB I03BOHOYHBIX. CpaBHUTEIEHO-
aHaTOMUYECKHE: TOMOJIOTHYHbIE, aHAIOTUIHBIE, PYIUMEHTapHBIC OPTaHbI, aTaBU3MBL. MOIEKYIISIpHO-
OMOXMMHYECKHE: CXOICTBO MEXaHM3MOB HACIICICTBCHHOCTH U OCHOBHBIX METa0OIHYSCKHX ITyTeH Y BCeX
KHUBBIX OPTaHU3MOB.

OpomonnonHast Teopus Y. Jlapsuna. [Ipenqnocsuiky BOSHHKHOBEHUS JTapBUHU3MA. J[BIDKYIIIHE CHIIBI
IBOIOIMH BUAOB 110 J[apBuHY (M30BITOYHOE Pa3sMHOKEHUE TIPU OTPAHUIEHHOCTH PECYPCOB,
HeoIpenen¢HHas N3MEHINBOCTb, 00pb0a 3a CyIIeCTBOBAaHUE, ECTECTBEHHBII 0TOOP)

Tema 6.2.

MiukposBosonus Tp 2

CunTrerndeckas Teopus 3pomonuu (CTI) u e€ ocHOBHBIEC TonokeHUs. MukposBomonus. [lomymsius
KaK €JIMHHIIA BUJA U BOIIOIHH.

JBmwkympe crtsl (pakTopsl)3BOIOLHH BAIOB B IPHpoae. MyTalMOHHBIN Iponecc i KOMOHHATHBHAS
u3MeHIHBOCTh. [lomynsironHbIe BOIHBI U apeid renos. M3omsnus u murpanus. EcrecTBeHHbINH 0TOOD —
HanpapiLTomui (haktop 3Bomonny. opMel ecTecTBEHHOTO 0TOO0pa. [Iprcoco0neHHOCTh OpraHu3MOB
KaK pe3ysbTar 3BoJouH. [IpuMeps! npucnocobneHuil y opranu3mMoB. ApoMopo3bl U HAHOAJATAIHH.
Bun u Bunoo6pasosanme. Kpurepuu Buna. OcHoBHBIE HOpMBI BHI000pa3oBaHus: reorpaduieckoe,
9KOJIOTHYECKOe

Tema 6.3.

MaxkposBostorus Hp 2

MaxkposBomtoniusa. @opMel HBOTIONHN: (pHIIETHIECKAs, AUBEPTeHTHASA, KOHBEPTeHTHAs, TapaIe/IbHasl.
HeoGparumocts 3Bomronun. [Ipaktraeckoe 3amstue Ne 9 «Onncanne mprucnocoOIeHHOCTH OpTaHu3Ma
U €€ OTHOCHTEIBHOIO XapaKTepar

Pa3gen 7. BosHuKHOBeHHe W pa3BUTHe KU3HH Ha 3emuie 6

Tema 7.1.
3apoxxieHHe IIp 2
U Pa3BUTHE KU3HU

Jonayuansle mpeacTaBIeHNs O 3apOKACHNUHN XU3HU. HayuHble runoTe3s BOSHUKHOBEHUS )KU3HHU Ha
3emiie: aOHOTeHe3 M MaHCIepMUsl. XUMHUYIeCKast SBOIIONMA. AOMOTEHHBIM CHHTE3 OPTaHUIECKIX BEIIECTB
13 HEOPTAaHWYECKUX. DKCIEPUMEHTAIBHOE MOATBEP)KACHIE XUMHUECKON 3Bomonuy. HauansHbIe dTansl
6uonornueckoit sposmonun. ['unoreza PHK- mupa. ®opMmupoBanine MeMOpaHHBIX CTPYKTYP U
BO3ZHUKHOBEHHE MPpoTOKIeTKH. [lepBrie kiieTkn 1 ux 3Bomonns. @opMupoBaHne OCHOBHBIX TPYIIIT
JKUBBIX OPTaHNU3MOB.

PasButne xxu3HM Ha 3emMIe Mo spaM U iepuoaam. Karapxeit. Apxeiickas 1 mpoTepo30HcKast pEbI.
IManeo3oickas 5pa u e€ mepruoabl: KEeMOPHIICKHIA, OPAOBUKCKHH, CHIIYPHICKUH, ICBOHCKUH,
KaMEHHOYTOJIbHBIH, TepMcKUi. Me3030iickas 5pa U €€ mepuobl: TPUACOBBIN, FOPCKHUI, MEIOBOM.
KaitHo3oiickas a3pa u €€ epruoIbl: MAJICOTCHOBEIN, HEOTCHOBBIN, AHTPOITOTCHOBEII.




Tema 7.2.
Cucrema opranndeckoro mupa. [Iporcxoxaenne 4yenoBeka — IIp 2
AHTPOTIOTCHE3

Cucrema OpraHMYECKOro MHpa Kak OTPaKEHHUE HBOMIONNH. OCHOBHBIE CHCTEMATUIECKHE TPYTITTHI
OpPraHU3MOB. XapaKTePUCTHKA KIIMMATa U T€OJIOIMIECKUX MponeccoB. OCHOBHBIE 3TAITbI SBOJIOLUN
PacTHTEIHHOTO M JKHBOTHOTO MUpa. ApoMop]o36l Yy pacTeHUH 1 )KHBOTHBIX. [losiBIeHNE, pacuBeT 1
BBIMHUpPAHUE TPYII KUBBIX OPTAHU3MOB.

OBomONUA YeJI0BeKa. AHTPOIIONIOTHA Kak Hayka. PasBuTHe IpencTaBIeHu O MPOUCXOKICHUH YeIIOBEKa.
Mertozel n3ydeHus anTponorenesa. CXoacTBa ¥ pa3ianyns YeTI0BEKa M )KUBOTHEIX. CHCTeMaTHIecKoe
MoJIOKEHHE denoBeka. JIBmkyue cubl (pakropsl) aHTpororeHesa. HacnencTBeHHas H3MEHYUBOCTD H
eCTeCTBeHHBIN 0TOOp. OOIIeCTBeHHBIH 00pa3 )KU3HH, H3TOTOBICHUE OPYAHH TPYAa, MBIIUICHHUE, PEUb

Tema 7.3.

IIp 2
OCHOBHBIE CTaJUH 3BOTIOLNH YETOBEKA

OCHOBHBIE CTQJMH U BETBH DBOIIOINHN YEJI0BEKa: aBCTPATONUTEKH, UenoBek ymensii, UenoBek
npaAMoxomanui, YenoBek HeaHAepTAIbCKAM, YeIOBEK pa3yMHBIH coBpeMeHHOro Tura. Haxoaku
HCKOTIaeMBIX OCTAaHKOB, BPEMs CYIIECTBOBaHH, 00IaCTh pacipoCTpaHeH s, 00HEM TOJIOBHOTO MO3Ta,
00pa3 KU3HU, OPYIHSL.

Yenoseueckue pacsl. OCHOBHBIE OOJBIIHE PACH: €BPOIICONIHAS (€Bpa3HiiCKas), HErpO-aBCTPAIONJHAS
(9xBaTopuabHasT), MOHTOJIOU HAs (A3HATCKO-aMepHUKaHCKast ). UepThl MPUCIIOCOOICHHOCTH
MIpEICTaBUTENEH YeIOBEUECKUX pac K yCIOBHAM CyIIeCTBOBaHMA. EAMHCTBO YeoBeUeCcKuX pac.
Kpnruka pacusma. Ilpaktraeckoe 3amsatue Ne 10 «IIpucrmocoOneHHOCTS YemoBeka K pa3sHbIM YCIOBHIM
cpeabl. Brusinue reorpaduyeckoii cpeabl Ha MOP(OIOTHIO U PU3HOIIOTHIO YSIIOBEKaY

Pa3gen 8. Opranusmsl u oKpyKawIas cpeaa 4

Tewma 8.1.
DKoI0orHs
Kak Hayka. Cpezsl )KU3HH.
Okonoruyeckne GpakTopsl

IIp 2

DKoJIOTHSA Kak HayKa. 3afadyl U pa3aebl SKOJIOTHH. MeTOIbI IKOIOTHIECKHX HCCIIEOBAaHMH.
DKOJIOTHIECKOE MUPOBO33PEHUE COBPEMEHHOTO YenoBeka. Cpensl 0OUTaHus OPraHN3MOB: BOIHAS,
Ha3eMHO-BO3/IyIIIHAs, IOYBEHHAs, BHYTPHOpraHu3MeHHas1. Dkojormaeckue ¢pakropsl. Kmaccudmkanums
HKOJIOTHYECKUX (haKTOPOB: aOHOTHYECKHE, ONOTHYECKHE H aHTPOTIOTCHHEIE. J{eficTBHE SKOIOrHIecKHX
(hakTOpOB Ha OpraHU3Mbl. AOMOTHYECKHE (PAKTOPHI: CBET, TEMIIEPATyPa, BIAKHOCTh. DOTONIEpHOAN3M.
[pucnocoOieHNst OpraHu3MoB K JIeHCTBHIO a0MOTHUECKUX (pakTopoB. Bruonornyeckre puTMeI.
Buotnueckue gaxTopsl. Bunbl 6MOTHYECKHX B3aUMOEHCTBHI: KOHKYPEHITHS, XHITHUIECTBO.
[MapasuTusm, MyTyann3m, KOMMEHCAIN3M (KBApPTHPAHCTBO, HAXJICOHUYECTBO), aMEHCAIIU3M,
HelTpanusM. 3HaueHne OMOTHYECKUX B3aMMOJCHCTBHI ISl CYIECTBOBAHUS OPTaHU3MOB B TPHPOIHBIX
coobmecTBax

Tema 8.2.

11 2
DKOJIOTHYECKHE XapaKTCPUCTUKHU MMOMYITAITUN P

DKOJOTHYECKHE XapaKTEPUCTUKH NONyanuyi. OCHOBHBIE ITOKA3aTEH TOMYISIIIHA: YACIEHHOCTD,
IIJIOTHOCTB, POXKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpalud. JJuHAMIKa YUCIEHHOCTH MOMYJIALUHT U €€
perymanus. npaktruaeckoe 3ausaTHe Ne 11 «Iloacuér maoTHOCTH MOMyAIMI pa3HBIX BUAOB PACTECHUIN

Paznen 9. Cool1ecTBa M 3K0J0rHYe€CKHE CHCTEMbI 10

Tema 9.1. n ’
Coo01recTBa OPraHU3MOB, YKOCHUCTEMBI P

CoobmecTBO OpraHu3MoB — OuoneHo3. CTpyKTypsl OMOLIeHO3a: BUI0BAs, IPOCTPAHCTBEHHAS,
Tpoduueckas (muiesast). Buapi-moMmuHanTel. CBA3U B OHOIEHO3E.

Okonornveckue cucteMsl (3kocucteMsl). [lonsaTre 00 s5xocucTeMe u buoreoneHose. PyHKIHOHATBEHBIC
KOMIIOHEHTHI 9KOCHCTEMBI: IPOAYLEHTbI, KOHCYMEHTHI, peayLeHThl. KpyroBopoT BeiecTB 1 MOTOK
3HEpruu B skocucreme. Tpodudaeckue (MUNIEBbIC) YPOBHU SKOCHCTEMBI. [IHIIIEBhIC LIETIH U CETH.
OCHOBHBIE [TOKA3aTENIN SKOCUCTEMBL: OroMacca, MPOAYKIHs. DKOJIOTHIECKUE MUPAMUIBL: IPOLYKIIHH,
YUCICHHOCTH, OnoMacchl. CBONCTBA SKOCHCTEM: YCTONYMBOCTh, CAMOPETYIIAIuUsA, pasBuTHe. CyKieccus




Tema 9.2.

HpHp OJHBIC DKOCHUCTCMBI Hp 2

IIpuponHbIe SKOCHCTEMBI. DKOCHCTEMBI PEK B 03€pP. DKOCHCTEMA XBOWHOTO MJIH ITHPOKOIMCTBEHHOTO
neca. AHTPOIIOTEHHBIE 3KOCHCTEMBI. ATPO3KOCHCTEMEBI. YpOo3KkocHucTeMbl. bronorndeckoe u
XO3SIICTBCHHOE 3HAUCHHE arpo3KocucTeM U ypOoskocucreM. buopasnooOpasune kak aktop
ycToitanBocTH dKkocucTeM. CoxpaHeHHE OMOIOTHYECKOTO pasHOoo0pasus Ha 3emiie

Tema 9.3. brocdepa — mobanpHas SKocucTeMa 3eMiIH | IIp | 1

VYuenue B. U. Bepuajckoro o 6uocdepe. ['panuiibl, cocraB u cTpykTypa 6uochepst. XKuBoe BeniecTso u
ero ¢pynkuuu. OcodbeHHOCTH OHOCchepbl Kak T00abHON SKOCHCTeMBI. JInHaMHYeCcKoe paBHOBECHE U
obparHast cBsi3b B Orocdepe. KpyroBopoTsl BEHiecTB 1 OMOre0OXMMHYECKHE IIHKIIBI JIEMEHTOB (yIiepoa,
azora). 3oHaNBHOCTb Ouochepbl. OCHOBHBIC OMOMBI CYIIN

Tema 9.4. Bausinuie aHTponoreHHsix pakropor Ha 6uochepy | Ip | 1

UYesnoBeuecTBo B buochepe 3emin. AHTPONOreHHbIE H3MEHEHH B Onocdepe. [1obaapHbIe
sKoJtormaeckue mpoodnemsl. CocyiecTBoBaHuE MPHPOABI U uenoBedecTBa. CoxpaHeHHe
Oropa3zHo00pa3Hs Kak OCHOBA yCTOHYMBOCTH Onocepbl. OCHOBA pallHOHAIEHOTO YIPABICHUS
MPUPOIHBIMU PECYPCAMHU M MX HCIONb30BaHue. JlocTiKeHUs OUOIOTUN M OXpaHa MPUPOLIHL.
TIpaktruaeckoe 3aasTue N 12 «OTX0aBI TPOU3BOICTBAY

Tema 9.5.
Biinsinue conuanbHO-3KOIOTHYECKUX (DAKTOPOB Ha 3710POBHE Ip 2
yeIoBeKa

310poBbe 1 ero cocTapistomue. OakTopbl, HOIOKUTEIHHO H OTPULIATEIBHO BIHIIOIINE HA OPraHU3M
yernoBeka. [IpobieMa TeXHOTEHHBIX BO3ICHCTBUH Ha 310pPOBbE YEIOBEKa (AIEKTPOMArHUTHBIE TTOJIA,
OBITOBast XUMHSL, U30BITOYHBIC IIIYMBbI, PaJHallis U T.I1.). AJanTanus opraHiu3Ma 4eaoBeka K hpakropam
OKpy»xarolel cpensl. [IpuHINIEI OPMHAPOBAHHS 310pOBLEcOEperaroIiero nopencHus. Ousnueckast
aKTHBHOCTb U 310poBbe. bruoxumuyeckue aciekTsl panroHansHoro nutanus. JlaboparopHoe 3anaTue Ne
3 «BnustHue abHoTHYECKHX (PaKTOPOB HA YETOBEKa»

CamocTosTenbHast paboTa CTyaeHTa CP | 2
Pazgen 10. Cenexkuusi Opranu3mMoB, 0CHOBbI OHOTEXHOJIOTHH 6

Tema 10.1.

Cenexuust IIp 2
KakK HayKa H IIpolecc

Cernmexnms Kak HayKa ¥ IIporecc. 3apoxACHIE CeCKINA U qoMectukanusi. Yaenue H. V. Basumosa o
[IEHTPaX MHOTOO0Opa3HsI H MPOUCXOXKACHUS KyIbTYPHBIX pacTeHUH. LIEHTpEI MpOonCXOKICHUA JOMATHIX
*)uBOTHBIX. CopT, mopoza, mramm. COBpeMEeHHBIC METOBI CEIEKIUH. MaccoBEIi

Y MHAUBUIYaJIbHBIA OTOOPBI B CEJICKIIMU PACTEHHH U )KHBOTHBIX. OI[eHKa SKCTEphepa.
brimskoponcTBeHHOE CKpentBanue — MHOpuaAuHAT. YncTas nans. CKpeIIUBaHIE YUCTHIX JIHHIIH.
I'ereposuc, nnm rubpugHas cuia. Hepoacreennoe ckpemuBanue — ayropuauar. Otnanéanas
rubpuan3amnus u e€ ycnexu. MIckycCTBEeHHBINH MyTareHe3 | IMOIYyYeHUE MOTUILIONI0B. [JJocTmkeHus
CEJIEKLIUU PAaCTEHUM, ’KUBOTHBIX U MUKPOOPTaHU3MOB

Tema 10.2.

I1 1
OCHOBBI OMOTEXHOIOTUH P

BuoTexHOIOTHA KaK OTpacyib MPOM3BOACTBA. | eHHasA HHKeHepHsA. DTarbl CO3aHUA PEKOMOMHAHTHOMH
JHK u tpancrennsix opranmsmos. Kinerounas nmxenepus. Kierounsie KynbTypsl. MUKPOKIIOHAIBHOE
pasMHOXKEeHHE pacTeHui. KiToHHnpoBaHWEe BEICOKOMPOAYKTUBHBIX CEIbCKOX03HCTBEHHBIX OPraHM3MOB.
Okonorngeckue u sTudeckue npoodiemsl. MO — renerndeckn MOAU(UITIPOBAHHBIE OPTaHH3MbI

Tema 10.3.
buorexnonornu ITp 1
B )KH3HHU U nipodeccun

OcHOBHBIE HalIpaBIEHUA COBPEMEHHOH OMOTEXHOMOTUH B PO ECCHOHATBHON AEATENHHOCTH YEIOBEKA.
Metonpl buorexHonoruu. O0bEeKTEI OMOTEXHOIOIHH. ITHKA OMOTEXHOIOrNIECKAX

W TCHETHYECKUX SKCIIepUMeHTOB. [IpaBuiia morcka u aHanm3a OM03KOIOTHIeCKOH HH(POPMAIHH

W3 Pa3IMYHBIX HCTOYHHMKOB (HaydHAast M y1eOHO-HayqHAas JTUTEPaTypa, CPEeACTBA MAacCOBOM HHPOpMAanuy,
cetb Mutepuer u npyrue). [Ipakrudeckoe 3ansarue Ne 13 Keiicel Ha ananu3 nH(OpMAIUN O HAYYHBIX
JOCTIKCHHSIX B 00JIACTH TEHETHYECKUX TEXHOIOTUH, KJICTOYHOH HHKEHEPUH, THILEBBIX
ouorexnonorui. [Ipaktudeckoe 3ansatue Ne 14 3amuTa keiica: npeacTaBlIeHHE PE3yIBTATOB PEHICHUS
KelCOB (BBICTYIICHHUE C IIPE3CHTAHEH )




CamocrosiTenpHas padoTa CTy/IeHTa

CP | 2

Pa3zngen 11. Pemienue keiicoB B 00.1

acTH OHMOTEXHOJIOTMH 4

Tema 11.1.Bbrorexronoruu
U TEXHHUYECKHAE CUCTEMBI

IIp 2

PaspuTre OHOTEXHOIOTHI ¢ IPUMEHEHHUEM TEXHHUECKUX CUCTeM (OMOMHKeHepus, OMOHH(pOpPMATHKA,
OMOHHKA) M UX TIPUMCHEHUE B )KM3HH Y€IOBEKa, MOMCK U aHaIH3 HH(OPMALINU U3 Pa3ITHIHBIX
HCTOYHHKOB (Hay4dHast U y4eOHO-HayqHAas JTUTEpaTypa, CPEACTBA MaccoBoi nHpopmanuu, cetb MaTepHeT
u npyrue). [Ipaktudeckoe 3anarue Ne 15 Keilicel Ha aHanu3 nHGOpMALUU O Pa3BUTHH OHMOTEXHOIIOTHH C
MIPIMEHEHNEM TEXHUYECKHX CHCTEM (IT0 MUHH-TPYIIIIaM).

[IpaxTrueckoe 3ausTre Ne 16 3amura Kefica: MpeACTaBICHHE PE3YJIBTAaTOB PEIIEHHUS KEHCOB
(BBICTYIUIICHHE C TIpE3EHTAINeH ). 3aueT

CamocrositenpHas paboTa CTyJeHTa CP | 2
3ayer 2
JnbdepeHnnpoBaHHbIi 3a4eT 3a0 | 2

* - Jlex — nexyuu,; Ilp — npakmu
nabopamopmbvie pabomol.

yeckue 3anamust; CP — camocmosmenvras paboma, JIP —

3. YCJOBUA PEAIM3ALIVNU ITPOTI'PAMMBI INCIHIUITJIMHBI

3.1. TpeGoBanust K MUHUMAJIb

HOMY MaTE€PHAJIBbHO-TEXHUIECCKOMY odecreYeHN 0

Jiist peanu3aniy MporpaMMbl y9eOHOW AUCIMILIMHBI IPEIyCMOTPEHBI CIIeUAIbEHBIC TTOMELICHHUS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOI 00pa30BaTe/IbHON POTPaMMBI CIICHAITEHOCTH.

Tabnuya 3. Mamepuanbrho-mexunuueckoe obecneyerue OUCYUNIUHbL

Tun aynuropun

OcHauleHne ay1uTOPUU
Cnenunajau3upoBanHoe yuedHoe oGopyroBanue, [10 n maTepuanl
AJIsl OCBOEHMSI IHCHMILUIHHBI (IIPH HE0OX0AUMOCTH)




Y4aebuast ayTuTopus 1is
MPOBEJCHUS 3aHATHI
JIEKLIHOHHOIO TUIIA,
MPaKTUYECKHUX 3aHATHH,
BBITIOTHEHUA KyPCOBBIX pabor,
TPYNIIOBBIX ¥ HHINBHyaTbHBIX
KOHCYNBTalM, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM
aTTecTaluu

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

IIporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mms
6usHeca - CTanmapTHBINA

VYdeOHast ayquTopus 1ist
IIPOBEICHHUS 3aHATUI
JIEKLIMOHHOTO TUIA,
MPaKTUYECKHUX 3aHATHH,
BBITMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAIbHBIX
KOHCYNbTALHUH, TEKYILEro
KOHTPOJISI U IPOMEKYTOIHOM
aTTecTanun
(KoMmproTepHsIii Kitace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

3.2. Uudopmanuonnoe obecreuenne o0yueHust
Ilepeuenb pekoMeHayeMbIX Y4eOHbIX U3AaHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN
JINTEPaTypbl

OcHosHble UCMOYHUKLL:

1. [Maceunnk B.B., Kamenckuit A.A., Pyouos A.M., llIsenos I.I'"., 'anontok 3.I. buomnorus. 10
kiacc (6a3oBbIi ypoBeHb) : YueOuuk. - Mocksa: AO "U3znarensctBo "IlpocBemenne”, 2023. -
224 c. - Texer : snextponnsbIil. - URL: https://znanium.com/catalog/document?id=432653
2. Iaceunuk B.B., Kamenckuii A.A., Pyonos A.M., IllIsenoB I'.T., I'anontok 3.I., [Maceunnk
B.B. buonorus. 11 knacc. bazoBeiit ypoens : YueOHuk. - MockBa: AO "U3smarenscTBO
"ITpocemenue”, 2024. - 273 c. - Teker : snektpoHHbIA. - URL: https://znanium.ru/catalog/
document?id=447144

ﬂOI’lOJZHLH’ﬂeJZbele UCMOYHUKU.

3. Sperun B. H., Bonko M. H., Bacunsea B. U., CunensmukoBa B. B., Koznosa U. .
Buonorus : yueOnuk m mpakTukym it cno. - Mocksa: FOpaiit, 2023. - 378 ¢ - Tekcr :
snexTpoHHbId. - URL: https://urait.ru/bcode/511618

Pecypcol ungpopmayuonno-menexommyHuxayuoHHou cemu « lumepnemy:

1. 9bC PYJIH u ctoponnue 9BC, k KOTOPBIM CTy[€HTHI YHUBEPCUTETA UMEIOT JTOCTYI Ha
OCHOBAHHH 3aKITIOYCHHBIX JOTOBOPOB:

- OBC Znanium https://znanium.ru
- DnexTporHo-Onbmnoreunas cucrema PYIH — OBC PY/IH http://mega.rudn.ru/MegaPro/Web




- O6pazoBarenbHas iatdgopma FOpaiit https://urait.ru

2. ba3bl TaHHBIX U IOUCKOBBIE CUCTEMBI:

- YueOnbIit mopran uactutyTa https://portal.rudn-sochi.ru/
Memoouueckue mamepuanvt 015 00yUAOUUXCS

dopmupoBaHUE CoAePKaHUS yUeOHON TUCIHUIUIMHBI OCYIIECTBISIICS Ha OCHOBE CIIETYOIIIX
TIPUHIIATIOB:

- Y4eT BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs,

- IpaKTHYECKasi HANPABICHHOCTh OOyYEHUS;

- ¢ depeHITMPOBAHHBIA U MHINBUIYAIbHBIH MTOIXO

- (opmupoBanme 3HAHUH, KOTOpBIE 0OecredaT 00yJaroIUMCs KOJUIE/PKA YCIIEHIHYI0 alallTANI0
K Mpo(heCCHOHATBHOM /1eITETFHOCTH.

CamocrosiTennbHas paboTa CTYZICHTa SBISIETCS KITFOYEBOM COCTABIISIONIECH yaeOHOTO mporecca,
KOTOpast omnpesenseT ((OpMUPOBAHUE HABBIKOB, YMEHHI W 3HAHUH, IPUEMOB MTO3HABATEIILHOM
JIeSITEIBHOCTH U 00eCcIeynBaeT MHTEPEC K TBOPUYECKOM padore.

[IpaBHIBHO CIUTAHUPOBAHHAS U OPTaHU30BAHHASI CAMOCTOSTENbHAs paboTa CTyACHTOB
TTO3BOJISIET:

-crienarbh 00pa3oBaTeIbHBIN Mpolece Oollee Ka9eCTBEHHBIM U HHTEHCHUBHBIM;

-CIIOCOOCTBYET CO3JaHHIO MHTEepeca K N30paHHOH MpodecCchuu 1 OBIAJCHAIO e¢ 0COOCHHOCTSIMH;
-TIPHOOIINTE CTYACHTA K TBOPYECKOM JESTETHbHOCTH;

-TIPOBOJIUTH B JKHU3HB TP PEPEeHIIMPOBAHHBINA MOIXOA K 00yUCHHIO.

[Ipu oprarM3amuy CaMOCTOATENBHOM pabOTHI CTY/IEHTOB B KaY€CTBE METOIOIOTHIECKOM
OCHOBBI JIOJDKCH MMPUMEHSATHCS IS TENbHBIA MOX0/, KOoTJa 00y4eHre OpUEeHTHPOBAHO Ha
(opMHpOBaHUE YMEHHI peIaTh HE TOJBKO THIIOBBIE, HO M HETHIIOBBIE 3a/ja4H, KOT/J[a CTY/ICHT
JIOJDKEH MPOSBUTH TBOPUYECKYIO aKTUBHOCTD, MHUIMATUBY, 3HAHHSI, YMEHUS U HABBIKH,
TTOJTyYeHHBIE TIPH U3YYCHUN KOHKPETHOW JUCIUTUIAHEL.

Y4eOHO-MeToqMIeCKHe MaTepHallbl JUIsi CAMOCTOSTENBHOM paboThI 00yYatOIIIXCst
Pa3MeIaTcsi B COOTBETCTBUH C JICHCTBYIOIIAM MOPSIIKOM Ha CTPAHUIE TUCIUILTHHBI Ha
VYuebHOM mOpTae.

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

KOHTpOJ'IB 1 OLICHKA PpE3YyJIbTaTOB OCBOCHUSA NJUCIHUIIIMHBI OCYIIECCTBIIACTCS IIPEIIOAaBaTeJICM B
nponecce NMpoBEACHUA IPAKTUICCKUX SaHHTI/Iﬁ, TCCTUPOBAHUS, a TAKIKC BBIITOJIHCHU A
06y‘—IaIOH_II/IMI/ICﬂ HWHAWBUAYAJIbHbIX BaHaHHfI.

Tabnuya 4. Konmpons u oyenka pe3yiomamos 0c80eHUs OUCYUNTUHBL

Pesyabrarsl 00yueHus ®opMBbI H METObI KOHTPOJISI H OLICHKH
(ocBOCHHBIEC yMEHHUS1, YCBOCHHBIEC 3HAHHUS) Pe3yJIbTATOB 00y4YeHHUsI

3HaHUS: Amnanus u OLICHKA BBINIOJIHCHUS
- 0 MecTe U poiu OHONOrHH B CUCTEME WHIMBHUyaJbHBIX 3aaHHH, PaCYETHBIX padoT,
HAy4YHOTO 3HAHUS, (PyHKIHOHATBHON OMpOoC, TEMAaTUYECKUAN TUKTAHT,

T'paMOTHOCTH Y€JIOBEKA IS PEIICHUA KOHTpOJbHAs paboTa, MpaKTHYECKHE 3aHATHUS,
’KM3HEHHBIX IPOOIIEM; JIOMAIITHKHE paboTsl, KOMITBIOTEPHOE
- 0 HEOOXOIMMOCTH MCTIONb30BAHMS TECTUPOBaHHUE, B3anmokoHTpOIB Hu
):lOCTI/DKeI{I/Iﬁ COBpCMCHHOI‘/’I 6I/IOHOFI/II/I nu CaMOKOHTPOIIb CTY/ICHTOB. ITomuoTa U
OMOTEXHOIOTHH ISl PALIOHATBHOTO rpaMOTHOCTb  ITOATOTOBIICHHBIX  JOKJIAJ0B,
IIPHDOIOIOIBL30OBAHMA, COOOIIEHUH, TIPE3CHTALIHIA.




Ymenust:

- pacKpBIBaTh COJCPIKAHUE
OCHOBOIIOJIATAFOIINX OUOJIOTHIECKUX
TEPMHHOB U MTOHSTHIL: )KU3Hb, KJIETKA, TKAHb,
Opras, OpraHu3M, BH/I, TIOMYJISINS,
sKOcHcTeMa, OUOIICHO3, Onocdepa;
MeTabo3M (0OMEH BEMIECTB U MTPEBPALCHUE
SHEPTHH ), TOMEOCTa3 (CaMOperyIsus),
OnocuHTe3 OenKa, CTPYKTypHasi OpraHu3amys
KUBBIX CUCTEM, TUCKPETHOCTb,
CaMOPETYJISALHS, CAaMOBOCIPOU3BEICHUE
(penpomyKuusi), HacJIeICTBEHHOCTb,
U3MEHYUBOCTH, SHEPTO3aBUCUMOCTD, POCT H
pa3BUTHE, YPOBHEBAS OpPraHU3AIINS;
-pacKpbIBaTh COJCPIKAHUE OCHOBOTIOIATAIONINX
OMONIOTUYECKHUX TEOPUI M TUIIOTE3: KICTOYHOH,
XPOMOCOMHOM, MyTallMOHHOM, 9BOJIFOIUOHHOM,
MIPOUCXOXK/ICHUS )KH3HU U YEJIOBEKa;

- pacKpbIBaTh OCHOBOIOJIATAIOIINE
Ouonoruueckne 3aKoHbI 1 3akoHOMepHOCTH (I
Menpens, T. Moprana, H.. Basuiiosa, J.
I'exkens, . Mromnepa, K. bapa), rpanuns ux
MPUMEHUMOCTH K KUBBIM CUCTEMaM;

- BBIJICJISITHh CYIIECTBCHHBIC IPU3HAKU BUPYCOB,
KJICTOK MMPOKAPUOT U SyKapHUOT;
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX
OpPraHW3MOB, BUOB, OMOTEOIIEHO30B H
HKOCUCTEM; OCOOCHHOCTH ITPOIIECcCOB 0OMEeHa

HaGmronenue, KOHTpONIb TpemojaBaTens 3a
JEATETbHOCTRIO  OOYYalONIMXCs, AaHalu3 U
OLIGHKa ONTHMAJIbHOCTH METOla PpEeLICHHs
3amad, Oecera, ONpoc, MPAKTHIECKUE 3aHITHS,
JIOMAIIHHe paboTsl, KOMITBIOTEPHOE
TECTHPOBAHUE

IIpakTdeckuil ONBIT:

- IPUMEHEHUs] OCHOBHBIX METOJI0OB Hay4HOTI'O
MO3HAHMUS, UCTIONIb3YEMbIX B OMOJIOTHH:
HAOIOZICHNSI U ONTMCAHMS )KUBBIX CHCTEM,
MIPOLIECCOB U SIBJICHU; OPTaHU3aLUH 1
MIPOBE/ICHUS OMOJIOTMUECKOTO 3KCIIEPUMEHTA,
BBIJIBJKEHHUS TUIIOTE3, BBISBICHUS
3aBUCHMOCTH MEXY UCCIENYEeMbIMU
BEJIMYMHAMH, OOBSICHEHHS TTOTyYCHHBIX
pe3ynbTaToB u (GOpMYyITHPOBAHUS BBIBOIOB C
HCIIOJIB30BAaHUEM HAy4YHBIX MOHITUH, TEOPUU U
3aKOHOB;

HaGnronenne, KOHTpONb TpemogaBaTens 3a
JeSITeTPHOCTRI0  O0yJaromuxcsi, aHalu3 M
OLICHKa ONTHMAJIbHOCTH METo/a PpEeLICHHS
3aja4, BBINIOJIHEHNE U 3aIuTa
WHIVBUYaJIbHBIX 3aJaHHMH.

5. KOMIIETEHIIUA OBYYAIOUETI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHMSA JUCHHUIIJIMHBI

Tabnuya 5. llepeuenv komnemenyuii

Mludgp

Pe3sysibTaThl (KOMIIETEHIIUH)
OcHOBHbIE IOKa3aTeH Pe3yabTaTOB MOAT0TOBKHU

OK 01.

Boi6ouparh crioco0bI penrenns 3a1a4 npogeccHoOHAIBHOI 1esiTeJIbHOCTH
NPUMEHHUTEIbHO K PA3JIHYHBIM KOHTEKCTAM




3HaTh:

aKTyaJbHBIN MPO(eCCHOHATBHBIN H COLUANBHBIA KOHTEKCT, B KOTOPOM IIPUXOAUTCS paboTaTh M XKHTb ;
CTPYKTypa IUTaHa JUisl peIICHHS 3a/1a4, aJITOPUTMBI BEIITOJTHEHHS pa0oT B MPo(ecCHOHAIBHOH U CMEKHBIX
o0acTsIx;

OCHOBHBIC HCTOUHHKH MH(OPMALIUU U PECYPCHI VT PELICHH 3a1a4 U/Uiu mpollieM B
po¢heCCHOHATBHOM W/WIIH COLUAIEHOM KOHTEKCTE;

MeTO/1bI paboThI B MPodecCHOHaAIBHON 1 CMEXHBIX chepax;

MOPSI/IOK OIICHKH PE3yJIbTAaTOB PEICHU 3a1a4 NPodheCCHOHAIBLHON IeATCIBHOCTH.

Ymers:

pacrno3HaBath 3a/1a4y W/Hid IpobieMy B IpoPpecCHOHANTBHOM U/HITH COIUATBHOM KOHTEKCTE,
AHAJIN3UPOBATh U BBIACIATH e€ cocTaBHEIC HacCTH,

OIIPEACIIATH 3TAllbl PCIICHUSA 3a/1a91, COCTABJIATH IJIaH )IeﬁCTBH?[, pcan30BbIBATH COCTAaBIICHHBIHN IJ1aH,
ONPEICIIsTH HEOOXOIUMBIC PECYPCHI,

BBUIBIIATH U 3(P(GEKTHBHO HCKATh HHPOPMAIHIO, HEOOXOIMMYIO [UTs PEIICHHs 3aa4U 1/WIIH IPOOIeMBI,
BIIaJICTh aKTyaJbHBIMH METOAaMU paboThl B MpodecCHOHANIBHOW H CMEKHBIX chepax;

OIICHUBATH PE3YIbTAT U MOCICACTBHUA CBOUX ﬂCﬁCTBHﬁ (CaMOCTOiITeJIBHO HIIH C IOMOIIIBIO HaCTaBHHKa).

CopeiicTBOBATh COXPAHEHHIO OKPYKAOLLEH cpe/bl, pecypcocdepeskeHuIo,
OK 07. NPUMEHATH 3HAHNUA 00 N3MEHEeHUH KJIUMATa, IPUHIUIBI fepeKInBOro
TPOM3BOACTBA, 3P PEKTHBHO IeHCTBOBATH B YpPe3BbIYaHHBIX CHTYAIUAX

3HaTh!

MpaBHJIa YKOJIOTHYECKOI 0€30aCHOCTH MPH BeIEHUH PO eCCUOHANBHOM IEATENBHOCTH
OCHOBHBIE PECYPCEHI, 3a[ICHICTBOBAaHHBIE B TPO(ECCHOHANBHON NEATENEHOCTH,

ITyTH 00eCIeueHus pecypcocOepexeHus;

MPHHLUIIBI OEPEKITMBOTO TPOU3BOICTBA;

OCHOBHBIE HaNPaBJICHHI U3MEHEHUA KITHMAaTHIECKUX YCIOBUH PETHOHA;

MIpaBHIJIa TIOBEJCHHS B YPE3BBIYAMHBIX CUTYALHSIX.

YMeTh:

cOOTI0MaTh HOPMBI SKOJIOTHYECKOHN 0€30ITaCHOCTH;

OTIPE/ICIIATh HAIPABIICHHS pecypcocOepexeHns B paMKax nMpodecCHOHANTBHOMN IEATEIbHOCTH IO
CIICI[UAJIBHOCTH;

OpPraHu30BBIBaTh MPO(ECCHOHAIBHYIO SATEIbHOCT C COONMIOICHHEM IPUHIIUIIOB OEPEKITHBOTO
TIPOW3BOJICTBA;

OpraHu30BBIBATH MPO(ECCHOHANBHYO IEATEILHOCTD C YIETOM 3HAHUI 00 M3MEHEHUH KIIMMATHYECKUX
YCIIOBHM PErHoHa;

3¢ PEKTUBHO IEHCTBOBATH B UPE3BBIYAHHBIX CHTYAIUAX.

Hcnonp30BaTh coBpeMeHHbIE CPeACTBA MOUCKA, AHAIN3A H HHTEPIpPeTAlNI
OK 02. HHpOpMALUH, U HHPOPMALMOHHbIE TEXHOIOTHH VISl BHITIOJIHEHHUS 3214
npogeccuoHAIbHOU 1eATeJIbHOCTH

3HaTh:

HOMEHKJIaTypa HH(POPMATHOHHEIX HCTOYHHKOB, IIPUMEHAEMBIX B TPO(hEeCCHOHATBHOM NeATETFHOCTH;
MIPHEMBI CTPYKTYPHPOBaHUs HH(OpMALINY;

¢dbopmaT opopMITEHUS PE3yIIETATOB ITOMCKA HH(POPMAIIHH;

COBpEMEHHBIC CPEACTBA U YCTPOHCTBA MH(POPMATH3aLUH, TOPSIOK UX IPHUMEHEHHS ¥ IPOrpaMMHOE
obecrieueHme B Mpo(ecCHOHANBHON ACATENFHOCTH, B TOM YHCIIe HU(POBIC CPEICTBRA.

Ymers:

OTIpEeEIATh 3aa9Hl TSl TOMCKa WH(OopMaIiu, NIaHHpPOBAaTh MPOIECC MTOUCKA, BEIOUPATH HEOOXOIMMBIE
HMCTOYHHMKH MH(pOpManuu;

BEIICIIATH HanboJiee 3Ha9MMOe B TiepedHe NHPOPMAIUH, CTPYKTYPHPOBATh OITy4aeMyto HH(opMaLHio,
0 OpPMIIATE pe3yNbTaThl IIOUCKA;

OIICHMBATH MPAKTHIECKYIO 3HAYUMOCTh PE3yIbTaTOB TIONUCKA;

MPUMEHSATH CPe/ICTBa HH(POPMALIMOHHBIX TEXHOIOTUH JUT PEIICHHs MPO(pECCHOHANBHBIX 3a1a4;
HCIIONIb30BaTh COBPEMEHHOE POrpaMMHOE obecriedeHne B MpoheCCHOHATBHON IESTENbHOCTH;
HCIOIB30BaTh Pa3iIMYHbIC IU(PPOBBIE CPEACTBA TSI PEIICHHSI TPO(ecCHOHANBHBIX 3a1ad.

OK 04. |3(1)(1)emnnﬂo B3aMMO/IEHCTBOBATH U PA00TATh B KOJIJIEKTHBE H KOMAaH/Ie

3HAaTh:
IICUXOJIOTHYECKHE OCHOBBI JEATEIbHOCTH KOJUIEKTUBANICUXO0JIOINYECKUE OCOOEHHOCTU JIMYHOCTH




VYMeTs:
OpPraHM30BHIBATH Pa0OTy KOJUICKTHBA M KOMAHBIB3aNMO/ICHCTBOBATE C KOJUIETaMH, PyKOBOJICTBOM,
KIIMEHTaMH B XOJe MPO(eCCHOHATBHON eATSIbHOCTH

6. POHJ] OHEHOYHBIX CPEJACTB
6.1. ®oH/ OLIEHOYHBIX CPEACTB /Il IPOBeeHUs] POMEKYTOUHOM aTTecTalun
ol0yuyaromuxcs mo Aucuniuinue «buosorus»

[Tepeuenb BOIIPOCOB UIs MOATOTOBKH K 3aHATUSAM U IPOMEXKYTOYHON aTTECTALIUH,
KOHTPOIJIBHBIX paboT, cofepKaHne 3aJaHnui ISl BBITTOTHEHUS TPAKTUICCKUX U
CaMOCTOSITENIbHBIX Pab0T, PEKOMEHIALINHU TI0 BBITIOIHEHUIO U KPUTCPUH OLCHUBAHUS
Ipe/icTaBIeHbl B (DOH/IE€ OLICHOYHBIX CPEACTB M0 Aucnuiuinie «buonorus» B [lpunoxenun k
HacTosme Paboueit mporpaMmMe JUCLMITIIUHEL.

OneHouHble Cpe/ICTBA MTO3BOJISIFOT IIPOBECTH TEKYIIUI KOHTPOJIb No quciuminge. [To kaxgomy
CPEACTBY OLICHUBACTCS MOTHOTA U TIIyOWHA OCBOCHHUS, XapAKTEPHU3YIOIIHECS MOKA3aTeISIMH
KPUTEPUSIMH OLEHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu oyeHUBAHUS

IToxa3zarenn Kpurepuit
. 3HaeT: 0a30BBIE OOIIHE 3HAHUS,

[Toporossiii .
YMeeT: OCHOBHBIE YMEHUSI, TPeOyeMbI€ JUISL BBITTOTHEHUS TTPOCTHIX

(y3HaBaHue) )
3a1a4;

«3» .
Bnageer: pabotaer mpu nmpsiMoM HAOIIOICHWH.
3nHaet: (paKThl, IPUHIIMITB, TIPOIECCHI, OOIIHE MOHATHS B Mpeaeax
00J1acTH MCCIIeI0BaHU;
BazoBblit YMeeT: nuana3oH MPakKTHYCCKUX YMEHUH, TPeOyeMBbIX Il peIIeHUs
(BocmpousBe/icHHE) |OTPENIETEHHBIX MPOOIEM B OONIACTH UCCIIEI0BAHUS,

«4y Brageer: Oeper 0TBETCTBEHHOCTH 3a 3aBEpIlICHHE 3a]1a4 B
HCCIIeIOBAHHH, MTPUCTIOCA0IMBAET CBOE TIOBECHHIE K OOCTOSTEIIHCTBAM B
pelIeHun npoodiem
3HaeT: (paKTHIECKOE U TEOPETUIECKOE 3HAHUE B Mpejienax obmactu

Bricokuii HCCJICTIOBAHUSI C TIOHUMAHUEM IPaHUI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTh) | YMEET: IMana3oH NPaKTHYECKUX yMEHUH, TpeOyeMbIX s Pa3BUTHS
«5» TBOPYECKUX pEIICHUI, abcTparupoBaHus mpooem;
max 6ast Brnazgeer: koHTpomupyeT paboTy, MPOBOAUT OIEHKY, COBEPIICHCTBYET
JIEHCTBUS PaOOTHI

MakcumalibHOE KOTM4ECTBO 0aIIOB MO KaXKIOMY OLIEHOYHOMY CPEJICTBY COOTBETCTBYET
BepOAIIBHOMY KPHTEPHIO «BBICOKHIT.

7. AHBIE CBEJIEHUSA U (WJIN) MATEPUAJIBI

7.1 Ilepedennb 00pa3oBaTeIbHBIX TEXHOIOTHIl, MCI0JIb3YEMbIX NP OCYIIECTBJICHUH
o0pa30BaTe/IbHOIO Mpolecca M0 JUCHHUIIIMHE

B mpomecce oOydeHHsT WCIONB3YIOTCS AKTUBHBIE W WHTEpaKTHBHBIE 00pa3oBaTeIbHbBIC
TEXHOIOTHH (POPMBI TPOBEICHHS 3aHATHH ):

-JIeKIUH, (PpOHTATBHBIE ONPOCH, IPE3CHTAIIMH U 3aIIUTa MUHU-TIPOCKTOB;

-Keiic-cTaan (pa300op KOHKPETHBIX CUTYallni),

-MMHUTAllMOHHbIE KOMIIBIOTEPHbBIE MOJIEIIN;

-OpraHu3alii CaMOCTOSTEIFHOW y4eOHO-TI03HABATEIbHON AEATENbHOCTH (WHIMBHyaIbHBIC
JIOMAITHUE 3aJIaHus).




