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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
crenuansaoctr 09.02.12 TEXHUYECKAS DSKCIUTYATALIMA W COITPOBOXJIEHUE
NHOOPMALIMOHHBIX CUCTEM (mpuka3z Munooprayku Poccum ot 10.03.2025 = Ne 184)"
[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 yue6Ho¥ padoThl Beero, Cemectp(-1)
aK. 4.
2 2

KonrTakTHasn (aynuropHas) padora (Bcero) 60 60 34
B TOM YHCIIE: - - - - - - -
JIEKIHUH (€CITN MPEyCMOTPEHO) = = £

B TOM YHCIIE B pOpME MPAKTUIESCKOU TIOATOTOBKHI

(eciu mMpeayCMOTPEHO) ) ) )
nmabopaTopHbIE 3aHATHSA (ECTTH MMPETYCMOTPEHO) - - -

B TOM 9HCIIE B POpPME MPAKTHICCKOH TIOATOTOBKH

(ecim IpEyCMOTPEHO) } } .
MPaKTUIECKUE 3aHATH (€CITH MPEIyCMOTPEHO) 60 60 34

B TOM 9HCIIE B (pOpME MPAKTUIECKOH TTOATOTOBKH

(eciu mpeycMOTpEHO) ) ) )
CamocrosTenbHas padora odyuamerocs (Bcero) 12 12 4
B TOM YHCIIE! - - - - - - -

B (hopMe IPaKTHYECKOH MOATOTOBKU

(ecim peayCMOTPEHO) ) ) )
YacoB Ha KOHTPOJIE! - - 18
[MpomesxyTounas arrectanusi B Gopme: (3auer/mud3aqer/ i 320 | Dx
SK3aMeH )
OO01ast TPYI0EMKOCTh qac 72 2 56

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

Tabnuya 2. Cooepoicanue oucyuniunwvl/MIK no eéudam yuebnoti pabomoi

HAUMEHOBAHMUE PA3JIEJIA JTUCLHUITIJIMHBI Bun yueonoit
GoTEI* Koun-Bo yacos
Copep:xanue pa3aeia (TeMbl) pa
Paznes 1. Buosorns kak Hayka. JKuBble cHCTeMBbI U HX )
OpraHu3anus
Tema 1.1.
buonorus IIp 2

B cucreMe Hayk. OOIas XxapaKTepucTHKA YKH3HH

Buonorust — Hayka 0 %uBO# npupoze. CBsi3u OHONOTHU ¢ OOIECTBEHHBIMH, TEXHUYECKHUMHU U JPYTHMH
€CTECTBEHHBIMH HaykaMmH, (pumocoduelt, penuruen, STUKOH, SCTeTUKON U mpaBoM. Porns Gnonmoruu B
(hopMUPOBAHNH COBPEMEHHOH HayqHON KapTUHBI Mupa. CrncTemMa OHOIOTHYECKUX HayK.

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

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

YpoBHU OpraHu3anui OHOCHCTEM: MOJIEKYIIIPHO-TEeHETHYECKHM, KIIETOUHBIN, OpraHU3MEHHBIH,
MOTYJIALIMOHHO-BUIOBOH, 9KOCUCTEMHbII (OHO - FeOIeHOTHYECKHi ), OnoChepHBbIit

Pazgen 2 XumnuecKkuii cOCTaB M CTPOEHHE KJIETKHU 10

Tema 2.1.
XHUMHYECKUH cOCcTaB KiIeTki. Boma IIp 2
1 MHHEpaIbHbIE BEIIECTBA

XUMHUUYECKUN COCTAB KJIETKH. XMMUYECKHE DJIEMEHTBI: MAaKpOJIEMEHTBI, MUKPO3JIEeMEHThI. Bona u
MHHepajbHbIe BenlecTBa. OyHKIIMN BOABI 1 MUHEPAIbHBIX BellecTB B KiteTke. [lomiepxanne
ocMmoTr4eckoro 6anmanca. [pakruueckoe 3anstue Ne 1 «buosorudeckas poiib MUHEPAIbHBIX BEHIECTB B
00ecTICYCHIH YXKIU3HEICATEIIPHOCTH OPTaHU3MOB, IIPOSBIICHUS AUCOAIaHCa MUHEPATBHBIX JJIEMECHTOBY




Tema 2.2.

II 2
buonoruuecku BaykHbIE XUMUYECKHE COCAUHECHUS p

Benxu. CoctaB u cTpoeHHe 0eJIKOB. AMHHOKHCIIOTE — MOHOMEpBI OellkoB. He3aMeHHMEbIe U 3aMEHUMEIE
aMHHOKHCIIOTEL. AMMHOKHCIIOTHBIN COCTaB. YPOBHH CTPYKTYPHI OETKOBOM MOJIEKYIIBI (TIEPBUIHASA,
BTOPUYHAs, TPETHYHAS U YETBEPTUUHAS CTPYKTYpa). XUMUYEeCKUe cBOHCTBa OenKoB. buonornyeckue
¢yukun 6enkoB. GepMeHTHI — Ononoruyeckue Karanu3aropsl. CTpoeHHe pepMEHTa: aKTUBHBIN LEHTD,
cyocrparHas ciequduuHocts. Kodepmentsl. Butamuasr. Omindus (epMEeHTOB OT HEOPTaHMIECKUX
KaTaJIn3aTopoB.

VrneBobl: MOHOCAXapu bl (IIFOK03a, pub03a U Ie30KCHpru003a), qucaxapuist (caxaposa, JIakTo3a) U
moJFcaxapuIsl (Kpaxmall, IIHKOTeH, LeluTiono3a). buonorudeckue GyHKIUHN yIiieBOAOB. JIUMUIbL:
TpumHIepuasl, Gpochonumnuasl, crepoussl. [uapopunbsHo-ruapododHbIe cBoKcTBa. Bromornueckue
¢byukuuu munmuoB. CpaBHEHHE YITIEBOJOB, OCIIKOB U JIHITHIOB KaK HCTOYHUKOB YHepruu. HyknenHoswie
kucnotel: JIHK u PHK. Hykmeotuap! — MOHOMEPHI HYKJIEHHOBBIX KHCIOT. CTpoenwue u ¢pynkunu JJHK.
Crpoenne n ¢pyaknuun PHK. AT®: crpoenne n ¢pynxknun. Jlaboparoproe 3anstue Ne 1 «Onpenenenue
ButamuHa C B MIPOAYKTaX MATAHM

win «OnpeencHre HaJndus KpaxMala B MPOAyKTax MATAHUSD

Tema 2.3.

IIp 2
CtpykTypHO-()yHKINOHAIbHAS OPraHN3alHs KIETOK

Iutonorus — Hayka o kietke. Kierounas Teopus — mpuMep B3aUMOACHCTBHS UAECH U (PaKTOB B HAyIHOM
Mo3HaHUH. METOIbI N3ydeHNUs KIETKH.

Kretka kak menoctHas skuBast cucrema. OOIue MpU3HAKK KICTOK: 3aMKHYTasi HapyXHas MeMOpaHa,
Mosekynsl JJHK kak reHeTHYecKuii anmapar, cucreMa CHHTe3a Oelika.

THIIBI KITETOK: dyKapHOTHYECKas U pokapuornieckas. OCOOEHHOCTH CTPOEHUS MPOKAPUOTHIECKON
kneTkd. Kirerounas crenka 6axrepuii. CTpoeHune sykapHuoTHIeCKoN KiIeTKH. OCHOBHBIE OTIIHYHUSA
PacTUTENBHOM, XKHBOTHOH U TpHOHOH KIIeTKH. [IOBEpXHOCTHBIE CTPYKTYPHI KJICTOK— KJIETOYHAs CTCHKA,
TIUKOKauKC, uX pyukmuu. [Inasmarndeckas memOpana, ee CBOWCTBa U (DYyHKITHH.

[urommasma u ee opranouapl. OqHomemOpanubie opranoupl kietku: DI1C, anmapar [onbmku,
nm30coMEl. [lomyaBTOHOMHBIE OPTaHOM LI KIIETKH: METOXOHAPHUH, TIacTrasl. [Iponcxoxaenne
MHUTOXOHIPHIA U TuTacTia. Buspl miactua. HememOpaHHbIie OpraHOM/IbI KJISTKH: pUOOCOMBI, KIETOYHBIH
LIEHTP, IEHTPUOIHN, PECHUYKH, )KTyTUKH. DYHKINHA OPraHOMAOB KIETKH. BriroueHns.

SAnpo — perynsaropHslii neHTp Kinerku. CTpoeHHe sipa: siepHas 000104Ka, KaproIuia3Ma, XpOMaTHH,
aapeimko. XpomocoMsbl. Tpancropt BemiecTs B kieTke. Jlaboparoproe 3ausaTue Ne 2 «CtpoeHune KIeTkn
(pacTeHwst, )KUBOTHBIE, TPHOBI) M KJICTOYHBIC BKIFOYCHUS (Kpaxmall, KApOTHHOH/IBI, XJIOPOILIACTHI,
XPOMOTLITACTHI )»

CamocrositenpHas paboTa CTyJIeHTa CP 4

Pasgen 3. KKusnenesiTeJbHOCTD KICTKH 6

Tema 3.1.

OOMeH BellEeCTB

1 NIPEBPAILLECHUE SHEPTHHU
B KJICTKEC

IIp 2

OOMeH BeIecTB, Wik MeTabomu3M. AcCUMMITANNS (TUIACTHYECKUN OOMEH) U TUCCHMILISALIUS
(oHepreTHueckuit 0OMeH) — IB€ CTOPOHBI €JMHOTO Ipolecca MeTaboau3Ma. Poib 3ak0HOB coXpaHEeHUs
BEILIECTBA M SHEPTUHU B IOHMMaHNH MeTabonu3Ma. Triel 0OMeHa BEIIeCTB: aBTOTPO(HBIH 1
rereporpo¢Hsblii. Ponb hpepMeHTOB B 00MEHE BELIECTB U IPEBPAIICHUN SHEPTHH B KieTke. DoToCHHTE3.
CaetoBas u TeMHOBast (ha3bl porocuHTes3a. Peakuun gorocunresa. DdpexruBHOCTE poToCHHTE3A.
3uavenue GoTocHHTE3A IS )KU3HU Ha 3emiie. BiusHue ycmoBuil cpesibl Ha POTOCHHTES U CIIOCOOBI
MTOBBILICHHS €r0 MPOXYKTUBHOCTH Y KYIBTYPHBIX paCTeHHU. XEMOCHHTE3. XEMOCHHTE3UPYIOILHE
OakTepnu. 3HaUCHHE XEMOCHHTE3a IJIs )KU3HU Ha 3eMIle.

DHepreTryeckuii OOMeH B KIeTKe. Pacienienue BemecTs, BBIACIEHNE U aKKyMYJIUPOBaHUE SHEPTUHU B
KJIEeTKe. DTalbl SHepreTHueckoro oomena. [mnkonus. bpoxxenue u ero Buabl. Kucnopoanoe okucienue,
WIH KiIeTouHoe Abixanue. OxucnutensHoe GochoprnmmpoBanne. D(HGHEeKTHBHOCTE SHEPreTHYECKOTO
obOmeHa




Tema 3.2.

BuocuuTes 6enka Ilp 1

Peaxknum matprugHoro cunTe3a. I enernaeckas napopmanms n JJHK. Peanmsanus reaerndeckoit
nH(popmaruu B kiierke. [ eHeTndeckuii ko u ero coiictsa. Tpanckpumiuis — marpuyasblii cuaTe3 PHK.
Tpancnanus — OnocunTes 6enka. Jransl Tpancsiund. Kogupopanie aMuHOKHCIIOT. Ponb pubocom B
onocunTese Oenka. [Ipaktindeckoe 3ansaTie Ne 2 «PeieHue 3a1a4 Ha ONpeIeICHHE ITOCIECA0BATEIIEHOCTH
HYKJICOTHJIOB»

Tema 3.3.

Bupycsl lp 1

Hexnerounsie ¢popmsl xxu3HE — BUpYyCHl. McTopus otkpertus Bupycos (1. Y. iBanoBcknif).
OcobGeHHOCTH CTPOCHHUS U )KU3HEHHOTO [IMKJIa BUPYcoB. bakTepnodaru. bonesnn pacteHni, >)kHBOTHBIX
W YeIIOBEKa, BEI3bIBacMbIe BUpycaMu. Bupyc ummyHonedunurta yenoseka (B1Y) — Bo3Oynurens

CIIH da. Tpodunakrrka pacnpocTpaHeHHst BUPYCHBIX 3a00JIeBaHI it

CamocrosTesnpHas padoTa CTyIeHTa CP ‘ 2
Pa3nen 4. PazmHoKeHHe W HHANBUIYATbHOE PA3BUTHE 6
OpraHu3MoB
Tema 4.1.

s IIp 2
JKu3HEeHHBIA UK KIETKU

KiteTounsrii nux, HiTH SKU3HEHHBIN UK KieTkn. MaTepdasa u mutos. IIpomeccst, mporekatomue B
naTep(dase. Pemmukanus — peaxuwst MarpraHoro cuaTesa JJHK. Crpoenne xpomocom. XpoMOCOMHBIN
Ha0op — KapHOTHIL. JJUTUTOHIHBIN K TalUIONIHBIA XPOMOCOMHBIC Habopbl. XpoMatuasl. LluTonoruueckue
OCHOBBI Pa3MHOXCHMSI 1 MHAWBH/TyAJIbHOTO Pa3BUTH OpraHu3MoB. Jlenerue kineTku — Muto3. Cragnn
muTo3a. [Iponeccel, mpoucxoasinue Ha pa3HbIX CTaauAX MUTO3a. bHonornyeckuii CMbICI MUTO3A.
[porpamMmupyemas THOEIb KJICTKH - allONTO3

Tema 4.2.

IIp 2
@DopMBI Pa3MHOKEHUS OPTaHU3MOB

®opmBl pa3sMHOXKEHHS OPraHU3MOB: OECIIONoe U IMOJI0BOE. BHIBI 6ecIionoro pa3MHOKCHHUS: ICIICHUE
HaJBOE M MOYKOBAHUE OHO ¥ MHOTOKJIETOYHBIX, CIIOPO00Opa3oBaHe, BEreTaTHBHOE Pa3MHOXKCHHE.
HckyccTBEHHOE KIOHUPOBAHUE OPTAHU3MOB, €0 3HAYEHHUE IS CEJIEKIIHH.

[NonoBoe pazmHoOXkeHUE, €ro oTInYHs oT 6ecronoro. Meiio3. Craguu meiiosa. [Ipoteccsl, MPOUCXOAsIIHe
Ha cragusax meiiosa. [loBenenne xpomocom B Metiose. Kpoccnnrosep. brnonorndeckuii cMbica u
3HauUeHHE Melo3a. ['aMeTorenes — mporecc 00pa3oBaHus MOJOBIX KIETOK Y )KUBOTHBIX. [looBbIe
JKeJIe3bl: CEMEHHUKH U sIMIHUKH. OOpa3oBaHne U pa3BUTHE TOJIOBBIX KJIETOK — raMeT (CIIepMaTo30u,
AUIEKIIETKA) — criepMaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHHSI AHIEKIICTOK H CIIEPMAaTO30UI0B.
Omnogoreopenne. [laprerorenes

Tema 4.3.

IIp 2
WuauBuIyalIbHOE Pa3BUTHE OPraHU3MOB

WnpuBuayansHoe pa3BuTHE (OHTOTeHE3). DMOPHOHATIBHOE Pa3sBUTHE (IMOpUOTeHE3). DTaIbl
SMOPHOHATBHOTO PA3BUTHSA Y IIO3BOHOYHBIX KHBOTHBIX: IPOOIICHHUE, TACTPYIIALHS, OPraHOTEHES.
IocramOpronansHoe pazBuTHE. THIIBI TOCT3MOPHOHAIBHOTO PAa3BUTHA: IPSMOE, HEMIPSIMOE
(mrauHOYHOE). BnustHue cpensl Ha pa3sBUTHE OPraHU3MOB; (PAKTOPEI, CIIOCOOHBIE BHI3HIBATH
BpPOXXACHHBIE ypoacTBa. PocT u pasBuTne pacteHnii. OHTOreHE3 IBETKOBOTO PACTEHUS: JBOMHOE
OILJIOZIOTBOPEHHE, CTPOCHUE CEMEHH, cTannu pa3BuTHsl. [IpakTuyaeckoe 3ausatue Ne 3 « MHpekunoHHbIE
3a00JIeBaHUS H SIMIEMHH B HCTOPHH denoBedecTBay. [Ipaktudeckoe 3anaTue Ne 4 «BakuuHanus kak
npoduIakTHKa HHPEKIIMOHHBIX 3a00JICBaHN




Paspgen S. HacjieAacTBEHHOCTh H H3MEHYHUBOCTh OPraHU3MOB 10

Tema 5.1.

IIp 4
3aKOHOMEPHOCTH HacJIeAOBaHUs

[penmer u 3agaun reHeTHKU. Ponb HUTOIOTHH ¥ SMOPHOJIOTHH B CTAHOBICHUH TeHETUKU. Britaz
pOCCHICKIX B 3apyOeKHBIX YUCHBIX B Pa3BUTHE FEHETUKH. MeTo/bl TeHETHKH (THOPH 00T HIECKAH,
OUTOTCHETUICCKUH, MOJIEKYIsIpHO-TeHeTHYeckril). OCHOBHBIC T€HETHYECKHE TTOHATHS. [ eHeTH4ecKas
CHUMBOJIMKA, HUCIIOJb3yeMasl B CXEMax CKPEIUMBAHUM.

3aKOHOMEPHOCTH HACJIECIOBaHMs NIPU3HAKOB, ycTaHoBIeHHbIEe I. Mennenem. MoHoruOpuHoe
CKpelIHBaHue. 3aKOH eAMHO00pa3wsi THOPHUIOB TIEPBOTO MOKOJICHH. [IpaBriio JOMUHUPOBAHUS. 3aKOH
pacuierieHns Npu3HaKkoB. ['unoresa unctorsl raMer. IlogHOE M HEMOIHOE TOMUHUPOBAHKE.
JurnOGpumHoe ckpenBanue. 3aKOH HE3aBHCUMOTO HAClIe0BaHUs MPU3HAKOB. L{uTorenernaeckue
OCHOBBI TUTHOPUIHOTO CKpeMMBaHUsA. AHANA3UPYIOIIee CKpemuBanue. Mcnonp3oBanue
AHAJTM3UPYIOLIETO CKPEIUBAHUSA JIJIsI ONIpeieNiecHust reHoTHa ocodu. [IpakTinaeckoe 3ansTie Ne 5
Pemenue 3amaq Ha onpeenieHNe BEPOATHOCTH BOSHUKHOBEHHUS HACIEACTBEHHBIX IPU3HAKOB MPH MOHO-,
JI1-, TIOTUTUOPUTHOM M aHATH3UPYIOIIEM CKPEIIMBAHNHN, COCTABICHNE TeHOTHINYECKUX CXEM
CKpeIlIUBaHUs

Tema 5.2.

IIp 2
CrenyeHHOE HacIeIOBaHNE IPU3HAKOB

Cuennennoe HacienoBanne npusHakoB. Pabora T. Moprana 1o crerjieHHOMY HacJIeZIOBaHUIO TEHOB.
Hapyiienue cuienyieHns reHoB B pe3yJbTaTe KpOCCHHIOBepa. XpOMOCOMHAs TEOPHsI HACTIEACTBEHHOCTH.
I'eneTHueckue KapThl.

T'enernxa moma. XpoMOCOMHOE OIIpeeeHNe TMoIa. AyTOCOMBI H TTOJIOBBIE XPOMOCOMBL. | oMorameTHBIE
U TeTeporaMeTHble opraHusMsl. HacnegoBaHyne NpU3HAKOB, CLEIUICHHBIX ¢ TonoM. [Ipaktudeckoe
3aaaTre Ne 6 Pemenne 3a1a4 Ha onpeeNIeHIE BEPOSTHOCTH BOSHIKHOBEHUS HACIEACTBEHHBIX
IIPH3HAKOB MPH CLEIUICHHOM HaclIeJOBAHUH, COCTABICHHE TEHOTUIIHYECKHX CXEM CKPEILMBAHM

Tema 5.3.

IIp 2
3aKOHOMEPHOCTH U3MEHUYUBOCTH

W3menunBocTh. Bubl H3MeHIMBOCTH: HEHACIIEICTBEHHAS U HACIEICTBEHHAA. Poitb cpenpl B
HEHACIIEACTBEHHOW N3MEHYNBOCTH. XapaKTePHCTHKA MOIU(PUKAIMOHHON H3MEHUYNBOCTH.
Bapunanonsslii psa n BapuanuonHas kpusas. Hopma peaxnum npusHaka. KonmdecTBeHHBIE U
KadeCTBEHHBIC MPU3HAKH U HX HOpMa peakunu. CBoiicTBa MOTU(UKAINOHHON H3MEHIYNBOCTH.
HacnencTBeHHas1, MM TEHOTUITMYECKas H3MEHUYMBOCTE. KoMOWHaTHBHAS H3MeHUUBOCTE. Melio3 u
ITOJIOBOH MPOIECC — OCHOBAa KOMOWHATUBHOW M3MEHYMBOCTH. MyTarinoOHHAast U3MEHIHBOCTb.
Knaccndukanus Mytanuii: reHHBIE, XPOMOCOMHBIE, TEHOMHBIE. HacToTa M MPUYHHBI MyTallHi.
MyTareHHbIe (JaKTOphl. 3aKOH FOMOJIOTHIECKUX PSIOB B HACIEACTBCHHON H3MECHUNBOCTH

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 uenoBeka

I'enernka genoseka. Kapuorun genoBeka. OCHOBHBIE METOBI TCHETHKH YEJIOBEKA: TEHEATOTHIECKHIA,
ONMM3HEIOBBIN, IUTOTCHETUYECKUI, ONOXMMHUYECKUH, MOJIEKYIIIpHO-TeHeTHYecKuii. COBpeMEeHHOe
OTIpe/IeTICHNE TEHOTHUIIA: TIOTHOTEHOMHOE CEKBEHUPOBAHNE, FTEHOTHITMPOBAHNE, B TOM YHCIIE C TIOMOIIBIO
[MIIP-ananu3a. HaciencTBenHbie 3a00JIeBaHMs YEI0BEKA: TEHHEBIC 00Ie3HH, O0JIE3HH C HACICACTBCHHOM
MPEPacoNOKEHHOCTBIO, XpOMOCOMHEIE Oose3HH. CoMaTHYeCcKHe U TeHepaTUBHBIC My TALlHH.
CrBonoBsle kiIeTku. [IpuHIMIEL 370poBOTO 00pas3a KU3HH, TUArHOCTUKH, MPO(IIIAKTHKY U JIEIEHUS
TCHETHUYECKHIX 00e3HeH. MeTMKO-TeHeTHIECKOe KOHCYIBTHPOBaHHEe. 3HAYCHUE MEAULIUHCKON TeHETHKH
B NIPEIOTBPALCHAN | JICHEHNH TeHETHYCCKIX 3a001eBanmil Yenoseka. [IpakTuueckoe 3ansaTue Ne 8
«CocraBieHue U aHAIU3 POAOCIOBHBIX 9E€JT0OBEKa»




Paszgen 6. DBoroHOHHAA 0MO0JIOTHA 6

Tema 6.1.
DBONIOIUOHHAS TEOPHUS
U €€ MECTO

B OMoornmn

IIp 2

IIpennochbuIKH BOSHUKHOBEHHUS 3BOJIIOIIMOHHON TEOPHH. DBOMOLIMOHHAs TEOPHUA B €€ MECTO B OMOIIOTHH.
BrusiHue 3BOMIOIMOHHON TEOPHH Ha pa3BUTHE OMOJIOTHH U JPyruX HaykK. CBUAETENBCTBA SBOIIOIHH.
[TaneoHTOMOTHYECKHE: TIOCTIEIOBATEIIEHOCTD MOSBICHUS BUAOB B TAIEOHTOIOTHIECKOH JIETOINCH,
nepexonHbie (opMel. broreorpagudeckie: cX0ACTBO U pa3inudue GayH n GIIop MaTepHKOB H OCTPOBOB.
OMOPHOTOTHIECKHE: CXOCTBA U Pa3INIUs SMOPHOHOB Pa3HBIX BHUOB MTO3BOHOYHBIX. CPaBHUTEIBHO-
aHAaTOMHWYECKHE: TOMOJIOTHYHBIE, aHAIOTHYHBIE, PyINMEHTApHbIE OpraHbl, aTaBU3MbL. MONIEKyIAPHO-
OMOXMMHYECKHE: CXO/ICTBO MEXaHM3MOB HACIICICTBCHHOCTH H OCHOBHBIX METa0OIHYECKHX IyTeH Y BCeX
KHBBIX OPTaHU3MOB.

OpomonnonHas Teopus Y. lapsuna. [Ipeanocbuiki BOSHUKHOBEHHS JapBHHU3MA. J[BIDKYIIINE CHIIBI
9BOMIONXYU BHIOB 110 apBuHy (M30BITOYHOE PAa3MHOKCHHE TIPU OTPAHUYCHHOCTH PECYPCOB,
HeompenenEHHas H3MEHINBOCTE, OOpb0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBIA 0TOOP)

Tema 6.2.

MuxkposBosonus p 2

Cunrerndaeckas Teopus oo (CTD) u e€ ocHOBHBIC TonokeHms1. Mukpoasomonust. [Tomymsius
KaK €IMHMIIA BUJA 1 BOJIOIHH.

JBmkymue cuitbl (pakTopsl)3BOIIOLHH BUIOB B MpHpoe. MyTallMmOHHBIN Tponecc U KOMOMHATHBHAS
M3MEHYUBOCTE. [lonmyAIMOHHEIC BOJIHEL U Jipeii¢ renoB. U3omsauus u murpanust. EctecTBeHHbIH 0TO0OD —
Harpas/Atonuil paktop dBomtonnu. GopMbl ecTecTBEHHOTO 0TO0pa. [Iprucmoco0IeHHOCTE OpTaHU3MOB
KaK pe3ysbTar 3BoNonin. [IpuMepsl npucnocobaeHuil y opranu3MoB. ApoMopho3bl U HAMOAJANTALUH.
Bun n Bunoobpazopanme. Kpurepuu una. OcHoBHBIE HOpMBI BHI000pa3oBaHus: Teorpaduieckoe,
HKOJIOTHICCKOE

Tema 6.3.

MakposBosonus Tp 2

MaxposBomonusi. PopMsl 3BONIONHH: (PrIIETHYECKast, TNBEPreHTHAA, KOHBEPTeHTHAs, TapajuleIbHasl.
Heob6parumocts sBosronuu. [Ipaktudeckoe 3aasatue Ne 9 «Onmcanne NpHCIoCOOICHHOCTH OpraHu3Ma
U €€ OTHOCUTEJIBHOIO XapaKTepa

Pasnen 7. BosHMKHOBeHHe H pa3BATHE 'KH3HU Ha 3emJie 6

Tema 7.1.
3apoxxeHue IIp 2
Y pa3BUTHE )XU3HU

JloHay4HbIe OIpEICTaBICHUS O 3apOXKACHUU XU3HUA. HaydHble THIIOTE3bI BOSHUKHOBEHHS )KU3HU Ha
3emiie: aOHOreHe3 u MaHCHIEPMUs. XUMHUYeCKast SBOJIOU. AOHOTeHHBIN CHHTE3 OPraHUYEeCKHX BEIIECTB
13 HEOPraHWIECKUX. DKCIEPUMEHTATBHOE MMOATBEPKACHIE XUMHIECKON dBomonuy. HagansHble sTamnsl
ononormueckoii sBoronnn. ['mnoreza PHK- mupa. @opMupoBanre MeMOpaHHBIX CTPYKTYP U
BO3HHMKHOBEHHE MPOTOKIETKH. [IepBrie KileTku U ux somonus. @opMHpoBaHHE OCHOBHBIX TPYIII
JKUBBIX OPTaHNU3MOB.

PasBuTre xu3Hn Ha 3emite 1o spam u nepuonam. Karapxei. Apxelickas ¥ IpoTEpO30iCKast IPHL.
[Taneozoiickas spa u e€ mepuoabl: KEMOPUHUCKUH, OPJOBHKCKHI, CHITYyPUHCKHIA, T€BOHCKHII,
KaMEHHOYTOJIbHBIH, NepMCcKUN. Me30301cKast 5pa U €€ epUuobl: TPUACOBBIN, FOPCKUI, MEJIOBOM.
KaifHo30licKas 5pa 1 €€ NepHobl: 1aJI€OT€HOBbII, HEOTCHOBBIN, AHTPOIIOT€HOBBIH.




Tema 7.2.
Cucrema opranmdgeckoro mupa. [Iponcxoxkaenne genoBexa — ITp 2
AaHTPOIIOTECHE3

CucremMa OpraHlYeCcKoro MUpPa Kak OTPaKeHHE SBOTIONHH. OCHOBHbBIE CUCTEMATHIECKIE MPYIIITBI
Oopranu3MoB. XapaKTepUCTHKA KIIMMaTa U re0JIOTHIeCKHX IpolieccoB. OCHOBHBIE ATAIbI SBOFOLIMH
PACTUTEIBHOTO M )KUBOTHOTO MUPa. ApoMOp(O3bl y pacTeHuUid 1 KUBOTHBIX. [losiBlIeHUe, paciBeT U
BBIMHUPAHUE TPYIII KUBBIX OPraHU3MOB.

DBOITIOLUS Y€JI0BEKa. AHTPOIIOIOTHS KaK Hayka. Pa3sBuTHE NPEACTABICHHH O MPOUCXOKICHHH YEIOBEKA.
MeTtonbl u3ydeHus anTporiorenesa. CXoncTa U pa3iindusi YeIoBeKa U )KUBOTHBIX. CHCTeMaTH4YeCcKoe
MOJIOKEeHHE YeioBeka. JBrmkymue cusibl (pakropsl) aHTponorenesa. HacieacTeeHHast USMEHYHBOCTD U
€CTeCTBEeHHBIH 0TOOpP. OOIIEeCTBeHHBII 00pa3 )KHU3HH, U3TOTOBICHUE OPYIUH TPY/a, MBIIIICHHE, PEYb

Tema 7.3.

IIp 2
OCHOBHBIE CTaINA HBOJIFOLUH YETIOBEKA

OCHOBHBIE CTaJIMM W BETBH JBOJIIOIUHN YEJIOBEKA: aBCTPAIONMUTEKH, UemoBek ymenblii, YenoBek
npsAMoxosami, YenoBek HeanaepTanbckuil, YenoBek pa3yMHbIil coBpemMeHHoro tumna. Haxonku
HCKOIIAEMBIX OCTAHKOB, BPEMsI CYIIECTBOBaHH, 00JIACTh paclpoCcTpaHeH s, 00bEM TOJOBHOTO MO3Tra,
00pa3 KU3HH, OPY/IHSL.

Yenoseueckue pacsl. OCHOBHBIE OOJIBILINE PAChl: eBpOIICOH IHAS (€eBpa3HiicKas), HErpo-aBCTPaIOH THAS
(9KkBaTOpHANBHAs ), MOHTOIOMIHAS (a3HaTCKO-aMepUKaHCKas). UepTsl PUCIIOCOOICHHOCTH
MIpENCTaBUTENEH YENOBEUECKIUX pac K YCIOBHM CyIIECTBOBaHMA. EAMHCTBO 4eOBEYECKUX pac.
Kpuruka pacusma. [Ipakrudeckoe 3anarue Ne 10 «[IpucnocoOneHHOCTh YenoBeKa K pa3HbIM YCIOBHIM
cpensl. Biusane reorpadudeckoit cpeasl Ha MOpP(hOIOTHIO M (PH3UOTIOTHIO YEIOBEKAY

Paznen 8. Oprann3mbl M OKpY:Ka0OLIAs cpefa 4

Tema 8.1.
DKOIIOTHS
kak Hayka. Cpezbl )KHU3HH.
Jkonoruyeckue GpakTopsl

IIp 2

DKkonorus Kak Hayka. 3aJjaqd v pa3iesibl SKoJIoru. MeToibl KOJOTHUYECKUX UCCIEI0BaHUHN.
DKOIOTHYEeCKOe MUPOBO33PEHHE COBPEMEHHOTO deoBeka. Cpe/pl OOUTaHUs OPraHH3MOB: BOJIHA,
HAa3eMHO-BO3/IyIIIHAs, [IOYBEHHAs, BHYTPHOPraHu3MeHHast. Jkojoruueckue ¢pakropsl. Kinaccubukarus
9KOJIOTHYECKUX (PaKTOPOB: abMOTUUYECKIE, OMOTHYECKUE 1 aHTPOIOTeHHbIe. [{efiCTBIE IKOIOTHYECKAX
(hakTOpOB Ha OpraHn3Mbl. AOHOTHYECKHE (PAKTOPBI: CBET, TEMIIEPATyPa, BIAKHOCTh. DOTONEPHOAN3M.
TIpucnocobienus OpraHU3MOB K ASHCTBUIO adnoTH4YecKuX (HakTopoB. bromornueckue puTMeL.
buotnueckue axtopsl. Buabl 6MoTHYECKHX B3aHMOJACHCTBHIL: KOHKYPEHIIHS, XHITHUIECTBO.
IMapasuTusm, MyTyaan3m, KOMMEHCAIH3M (KBapTUPAHCTBO, HAXJICOHUIECTBO), AMEHCAIIH3M,
HeHUTpann3M. 3HaueHHEe OMOTHYECKUX B3aUMOJICHCTBHIA TSl CYIICCTBOBAHIS OPraHMU3MOB B ITPHPOIHBIX
coobmecTBax

Tema 8.2.

II 2
DKOJIOrHYCCKHIE XapaKTCPUCTUKH TTOMYITAINH P

DKOJOTHIECKHE XapaKTEPHUCTHKH MOMyanuy. OCHOBHBIE MTOKA3aTENH MOIYISIIIAH: YUCIEHHOCTb,
IJIOTHOCTb, POXKJIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpanusd. JJMHAMMKA YUCIEHHOCTH MOMYJIALMH U €€
perymsmus. npaktaaeckoe 3ausaTre Ne 11 «Iloacuér muoTHOCTH NOMyIIAIMI pa3HBIX BUIOB PaCTEHUIN)

Paszgen 9. Cool1ecTBa U YK0JIOrH4eCKHe CHCTEMbI 10

Tema 9.1.

IIp 2
CoobirecTBa OpraHu3MoOB, 9KOCHCTEMBI

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

Okonoruveckue cucteMsl (3kocucteMsl). [lonsaTre 00 s3xocucTeMe u buoreoneHose. PyHKIHOHATBEHBIC
KOMIIOHEHTHI 9KOCHCTEMBI: POAYLEHThI, KOHCYMEHTHI, peayLeHThl. KpyroBopoT BeLiecTB 1 MOTOK
3HEpruu B skocucreme. Tpodudaeckue (MUNIEBbIC) YPOBHU SKOCHCTEMBI. [IHIIIEBhIC LIETIH U CETH.
OCHOBHBIE [TOKA3aTeNIN SKOCUCTEMBL: OroMacca, MPOAYKIHs. DKOJIOTHIECKUE MUPAMUIBL: IPOLYKIIHH,
YHUCICHHOCTH, OnoMacchl. CBOMCTBA SKOCHCTEM: YCTONYIMBOCTh, CAMOPETYIIAIuUs, pazBuTHe. CyKieccus




Tema 9.2.

IIpupogHbie 5KOCHCTEMBI Tp 2

HpHpOHHLIC 9KOCHCTEMBI. IKOCHCTEMBI PeK 1 03ép. DKocucTeEMa XBOHHOTO HIIA IMHPOKOJIMCTBECHHOT'O
neca. AHTPOIIOTEHHBIE SKOCUCTEMBI. ATPO3KOCHCTEMEI. YpOo3kocHcTeMbl. bronornyeckoe u
XO3SMCTBEHHOE 3HAYCHUE arpOdKOCUCTEM U ypOoskocucTeM. bropaznooOpasue kak paxTop
ycToiunBocTH 3KocucTeM. CoxpaHeHHe OHOIOTHYEeCKOro pasHoo0pas3us Ha 3emiie

Tema 9.3. Buocdepa — miodanbHas SkocrcTeMa 3eMITH ‘ IIp ‘ |

Vuenne B. U. Bepuazckoro o 6uocdepe. [panuiisl, coctaB u cTpykrypa 6mocdepst. JKuBoe BemecTro u
ero ¢pynaknuu. OcodbeHHoCTH OHOChephl Kak TT00aNbHON SKOCHCTEMBI. JIHHAMHYECKOEe pPaBHOBECHE U
oOpartHas cBs3b B Ouocdepe. KpyroBopoTsl BelecTB 1 OHOTCOXHMHUYECKUE IUKIIBI 37IEMEHTOB (yIiepona,
a3ora). 30HaIpHOCTE 6uochepsl. OCHOBHBIE OMOMBI CYIIIH

Tema 9.4. Bnustare aHTpONOTreHHBIX (pakTOpoB Ha bHochepy ‘ IIp ‘ 1
YenoseuecTro B Ouochepe 3emin. AHTponoreHHble n3MeHeHus B ouocdepe. [1odanbHbIe
sKostoruaeckue npobdaemer. CocyinecTBoBaHNE IPUPOABI U denoBedecTBa. CoxpaHeHne
Oropa3zHO00Opa3Hs Kak OCHOBA yCTOMYHBOCTH Ouocepbl. OCHOBa palliOHAIEHOTO YIPaBICHHUS
MIPHPOAHBIMU PECYpPCaMHU B UX UCTIONb30BaHue. JlocTHKEeHUS OMONIOTHH B OXpaHa IIPUPOJIBL.
IIpakTiaeckoe 3ausaTie Ne 12 «OTx0/BI MPON3BOACTBAY

Tema 9.5.

Biinsinue conuanbHO-3KOIOTHYECKUX (DAKTOPOB Ha 3710POBHE IIp 2
qesoBeKa

3mopoBhe 1 ero cocrasisitolpe. DakTopsl, MOTOKUTEIHLHO U OTPHUIIATEILHO BIUSIONIME HA OPraHHU3M
gesnoBeka. [IpobiieMa TeXHOTEHHBIX BO3ACHCTBUI Ha 30POBbE UelIOBEKa (JICKTPOMAarHUTHBIE MTOJIA,
OBITOBAsT XUMUSL, U30BITOTHBIC IITYMBI, pATUAUA U T.11.). AanTanus opraHu3Ma 4eioBeka K paxropam
okpyxxatomieit cpensl. [IpuHIUNBL opMUpOBaHUS 310poBbecOeperatomiero nopeaeHus. Ousnyeckas
aKTHBHOCTb W 310poBbe. brnoxmmudeckue acekTsl panroHansHoro nutanus. JlaboparopHoe 3aasaTie Ne
3 «Bimsinue abuornyecknx (haKTOPOB HA YCITOBEKAY

CamocrositenpHas paboTa CTyJIeHTa CP ‘ 2
Pa3nen 10. Cenexnusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHH 6

Tema 10.1.

Cenexnmst Ip 2
KaK HayKa U IPpoIecc

Cenexnms Kak HayKa U IIporecc. 3apoxACHIE CeCKInA i qoMectukanusi. Y4aernue H. V. Basumosa o
[IEHTPaX MHOTOO0Opa3HsI H MPOUCXOXKACHUS KyIbTYPHBIX pacTeHUH. LIEHTpEI MpOnCXOoKICHUA JOMAITHIX
»)uBOTHBIX. CopT, mopoza, mramm. COBpeMEeHHBIC METOIBI CEIEKIUH. MaccoBEIi

U MHAUBUIYaJIbHBIA OTOOPBI B CEJIEKIIUM PACTEHHH U )KUBOTHBIX. OI[eHKa SKCTEphepa.
brimskoponcTBeHHOE CKpentBanue — MHOpuaAuHAT. YncTas nans. CKpeIIUBaHIE YUCTHIX JIHHIIH.
I'ereposuc, nnm rubpugHas cuia. Hepoacreennoe ckpemuBanue — ayropuauar. Otnanéanas
TuOpuan3anus u e€ ycnexu. VICKyCCTBEHHBIH MyTarcHe3 U MOIydeHHUE TOTUIUIONIOB. JoCTHKeHI
CEJIEKIIUU PaCTEeHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB

Tema 10.2.

II 1
OCHOBBI OMOTEXHOIOTHHA p

BuotexHonOrHs Kak OTPAacib MPOU3BOACTBA. [ CHHAs HHXKCHEPHUs. DTalbl CO3AaHUs PEKOMOMHAHTHOMN
JHK u tpancrennsix opranunsmos. Knerounas nrmxenepus. Kiierounsie KynsTypsl. MUKpOKITOHAIEHOE
pasMHOXKeHHe pacTeHui. KiloHnpoBaHNe BEICOKOIIPOAYKTUBHBIX CEIbCKOX03AMCTBEHHBIX OPTaHN3MOB.
OKonmoruueckue u 3tnieckue npodiaemer. MO — reHeTnaeckn MOIU(GUIHPOBAHHBIC OPTAHU3MBI




Tema 10.3.
buorexnonoruu IIp 1
B XKH3HU U nipodeccnn

OcHOBHBIC HalPaBJICHHUS COBPEMEHHOW OMOTEXHOJIOTHH B IIPO(EeCcCHOHANBHOM AATSIFHOCTH YeI0BEKA.
Mertoubl 6roTexHomorui. OObEKTEl OMOTEXHOJOTHH. DTHKA OMOTEXHOIOTHYECKHX

Y TEHETHYECKUX dKCreprMeHToB. IIpaBria moncka n aHanu3a GMOIKOIOTHIEeCKONH HH(pOpMAIII

W3 pa3IMYHBIX HCTOYHUKOB (HaydHAast M y4eOHO-HAyqHas JTUTEpaTypa, CPeACTBA MAacCOBOH HH(pOpMAaIUH,
cets UnTepHET M npyrue). [Ipakrndeckoe 3anarue Ne 13 Kelicer Ha anamu3 HHGOpPMAIH O HAYIHBIX
TOCTIDKEHHSX B O0JIACTH TE€HETHIECKUX TEXHOIOTHA, KIETOUHOW MHXEHEPHUH, TTHIIEBBIX
onorexnomnoruii. [Ipakruueckoe 3ansTre Ne 14 3anmra Keiica: mpeACTaBICHUE PE3YIbTATOB PEIICHHUS
KEHCOB (BBICTYIICHUE C TIPE3CHTANNEH )

CamocrTostensHast paboTa CTyaeHTa CP ‘ 2

Pazpnei 11. Pemrenue KeiicoB B 00,1aCTH OHOTEXHOJIOTHIA 4

Tema 11.1.buorexnomoruu

IIp 2
U TEXHHUUYECKHAE CHCTEMBI

PasButre OMOTEXHOIOT | C IPUMEHEHHEM TEXHUYECKUX CUCTeM (OnonHkeHepusi, OnonHdopmaruka,
OMOHHKA) U MX TIPUMEHEHHUE B )KH3HH YEIOBEKa, IIOMCK U aHaan3 HH(OPMALIUU U3 PasITUIHbIX
WCTOYHHKOB (Hay4yHast M y4eOHO-Hay4Has JTUTEePaTypa, CPEACTBA MaccoBoi nHpopmanuu, cetb MHTepHeT
u apyrue). [Ipakriaeckoe 3ansaTue Ne 15 Keticsl Ha anamm3 uHGOpManny 0 pa3BUTHH OMOTEXHOIOTHH C
MPUMEHEHHEM TEXHUYECKUX CHCTEM (II0 MAHH-TPYIIIIaM).

IIpaxTraeckoe 3ansTHe Ne 16 3anmuTa Keiica: MpeACTaBICHAE PE3YIIETAaTOB PEIIEHU KEHCOB
(BBICTYTUICHTE C TIPE3EHTANKEH ). 3a9eT

CamocTosTenpHast paboTa CTyAeHTa ‘ CP ‘ 2

* - Jlex — nexyuu; Ilp — npakmuueckue 3anamus; CP — camocmosmenvuas paboma; JIP —
nabopamopmwsie pabomol.

3. YCJOBUA PEAIM3ALINU ITPOTI'PAMMBI IUCIHUITIJINHBI
3.1. TpeGoBanusi K MUHHMAJIBLHOMY MAaTePHATbHO-TEXHHYECKOMY 00ecrnedeHHIo

s peanu3anuu NporpaMMbl y4eOHOM AUCIUILIMHBL IPETyCMOTPEHBI CIICHUAaIbHbIC TTIOMEICHHUS,
MPUBEIEHHBIM B I 6.3 OCHOBHO# 00pa3oBaTeNIbHOI MPOrpaMMEI CITEITUATHHOCTH.

Tabnuya 3. MamepuanvHo-mexnuueckoe obecnedenue OUCYUNIUHB

Tun aynuropun OcHaluleHne ayTuTOPUU
CrnenuanusnpoBaHHoe yuedHoe obopynoBanue, [10 u matepunasbi
AJ1 OCBOEHMSI TMCUMILIMHBI (PH HE00X0AUMOCTH)

VYuebHas ayquTopus s Nmeercst BeIxox B uHTepHET. [Iporpammuoe odecneyeHune:
MPOBE/ICHUS 3aHATHI Onepanmonnas cucrema Windows 10 Pro; Office Professional 2007,
JNeKIMoHHOro THNa, 3auatuil  |Kaspersky Endpoint security mist 6usneca - CrangapTHBIH
CEeMHHApPCKOTO THUIIA, KYPCOBOTO
MPOEKTHPOBAHMUS (BBIIOTHEHHS
KYPCOBBIX paboT), TPYIITOBEIX U
WHAMBHYaJIbHBIX KOHCYIBTAlNH,
TEKYIIEro KOHTPOIIS U
MPOMEXYTOUHOH arTecTaluu

Aymuropust uis camocrostenbHoi | KomiiekT crienpanusuposanHoi medenn; Tenesuzop LED LG 42",
paboTHI 00yYarOIIHXCS aBTOMaTU3UPOBaHHEIEC paboune Mecrta (rporeccop He Hike AMD

Quad-Core, oneparuBHas mamsTh 00beMoM He MeHee 41°0;

HD500gb), nmeercst BBIXOA B HHTEPHET

IMporpammuoe obecneyenne: Onepanuonnas cucrema Windows 10

Pro; Office Professional 2007, Kaspersky Endpoint security mist

ousHeca - CTaHIapTHBIH




3.2. UudopmanuonnHoe obecrieueHne o0y UeHust
Ilepeuenn pexomeHayeMbIX YueOHbIX u3ianuii, UuTepHeT-pecypcoB, 10NOTHUTEILHOM
JINTePaTypbl

OcHoéHble UCTOYHUKIL:

1. [Maceunuk B.B., Kamenckuii A.A., Pyonos A.M., llIsenos I.I'., ['anontok 3.I". buomorus. 10
kiacc (0a30BbIi ypoBeHb) : YueOHuk. - MockBa: AO "UsnarensctBo "[Ipocsemenne”, 2023. -
224 c. - Tekcr : anekrponnbiid. - URL: https://znanium.com/catalog/document?id=432653
2. ITaceunnk B.B., Kamenckuit A.A., Pyouos A.M., llIsenos I.I"., 'anonrok 3.T. buonorus. 11
kiacc. bazoBeiii ypoBens : Yuebnuk. - MockBa: AO "UsmatensctBo "[IpocBemenue", 2024. -
273 c. - Tekcr : anekrponnbiid. - URL: https://znanium.ru/catalog/document?id=447144

ﬂOﬂOﬂHumeJleble UCMOYHUKU.

3. Sperun B. H., Bonko U. H., BacunseBa B. U., CunensuukoBa B. B., Ko3nosa U. U.
Bbuonorust : yueOHUK M TpakTHKyM it cmo. - Mocksa: FOpaiit, 2023. - 378 ¢ - Tekcr :
anekrponnbiid. - URL: https://urait.ru/bcode/511618

Pecypcol ungpopmayuonno-menexommyHukayuonnou cemu « Mnmeprempy»:

1. ObC PYJIH u croponnue 9bC, Kk KOTOPBIM CTY[AEHTHl YHUBEPCUTETa UMEIOT JIOCTYI Ha
OCHOBAHUU 3aKJIFOYEHHBIX IOTOBOPOB:

- OBC Znanium https://znanium.ru
- DnexTponHo-6ubnoreynas cucrema PYIH — DbC PY/IH http://mega.rudn.ru/MegaPro/Web
- O6pasosarenprast mardopma KOpait https://urait.ru

2. bassl JaHHBIX U ITOUCKOBBIC CUCTCMBI:

- Y4e6nbIii mopran uaCTHTYTA https://portal.rudn-sochi.ru/



Memoouueckue mamepuanvt 015 00yUaAOUUXCS

dopmMupoBaHHUEe COAEPKAHNS yUCOHON TUCIUIUIHHBI OCYIIECTBIIICS HA OCHOBE CIIEIYOLTIX
MPAHIUIIOB:

- y4eT BO3PaCTHBIX 0COOCHHOCTEN 00yJaronIixcs,

- IPaKTHYECKasi HAIPABICHHOCTh O0y4eHUS;

- muddepeHIMPOBAHHBIA U MHIMBUIYAIBHBIH TTOIXO

- (opmupoBanme 3HaHUH, KOTOpBIe 00ecredaT 00yHIarOIUMCS KOJUIEPKA YCIICHIHYIO alalTalnuio
K IIPOo(heCCHOHAIBHON JeSITETbHOCTH.

CamocrosiTenbHas paboTa CTyICHTa SBISIETCS. KITFOYEBOM COCTABIIONIECH yueOHOTO Tporecca,
KOTOpast ompeaersieT ((OPMHPOBAHNE HABBIKOB, YMEHUH M 3HAHWN, IPUEMOB IT03HABATEIIBHOM
JEeSITEIBHOCTH B 00ecreuynBaeT HHTEPEC K TBOPUECKOM pabore.

[TpaBUIBHO CIUTAHMPOBAHHAS M OPTaHU30BaHHAs CAMOCTOSTEIbHAs paboTa CTyJIeHTOB
MO3BOJISIET:

-crienarbh 00pa3oBaTeIbHBIN Mpoliece Ooiee KaYeCTBEHHBIM U HHTEHCHBHBIM;

-CIIOCOOCTBYET CO3/IaHUIO MHTEpeca K N30paHHO# MpoheCCUu 1 OBIAJICHUIO €€ 0COOCHHOCTSIMU;
-IIPUOOIIUTE CTYACHTA K TBOPYECKOH IESATETHHOCTH;

-TIPOBONIUTH B JKU3HB TU(PPEPESHIIMPOBAHHBIA MOIXO] K 00yUSHHIO.

[Tpu oprarn3anyy caMOCTOSATENIFHOW PaOOTHI CTYCHTOB B Ka4€CTBE METOIOIOT HUECKON
OCHOBBI JIOJDKEH MMPUMEHSATHCS IeATENbHBINA MOX0/, KorJa 00yueHrne OpueHTHPOBAaHO Ha
(dbopMHpOBaHUE YMEHHH pemaTh He TOJIBKO THIIOBBIE, HO W HETHITOBBIE 3aJja4H, KOTJ[a CTY/ICHT
JIOJDKEH TPOSIBUTH TBOPYECKYO aKTUBHOCTH, HMHUIIMATUBY, 3HAHHSI, yMEHUS U HaBBIKH,
MOJTYYECHHBIE TTPH U3Y4YE€HUH KOHKPETHOW JHCLIUTUIHHEL.

Y4eOHO-MeTOoAMYECKUE MaTepHAITbl [UISI CAMOCTOSTEIBHON paOoThI 00yJaOIIHXCS
pa3MemaTcs B COOTBETCTBUU C JICHCTBYIOIIUM TOPSIIKOM Ha CTPAHUIE TUCIHILIHHBI Ha
VYuaebHOM mopTarre.

4. KOHTPOJIb U1 OIIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

KoHTposb 1 olleHKa pe3ybTaToB OCBOSHUS AUCHUIIIMHBI OCYIECTBIISIETCS MpenojaBareieM B
Tponecce NpoOBEACHHS NPAKTHYECKUX 3aHATHN, TECTUPOBAHUS, a TAK)KE BBIIIOIHEHUS
00y9arOITIMICS WHAWBH/TyaTbHBIX 33 JaHHMA.

Tabnuya 4. Konmpons u oyenka pe3yiomamoeg 0c80eHUs OUCYUNTUHBL

PesysabTaTnl 00yuyeHus ®opMbl H METOABI KOHTPOJIS H OLIEHKH
(ocBOCHHBIC YMEHUSI, YCBOCHHbIC 3HAHMS) pe3yJIbTATOB 00yUYeHusl

3HaHUS: Amnanuz u OIleHKA BBITIOJTHCHUS
- 0 MeCTe ¥ POJIi OHOIIOTHH B CUCTEME WHJUBUTYaTbHBIX 3aJJaHWI, paCUeTHBIX padoT,
HAY4YHOTO 3HAHUS;, (PyHKINOHAIBHON OMpoC, TEMAaTHIECKUN TUKTAHT,

I'PaMOTHOCTH HCJIOBEKA JUIA PCIICHUA KOHTpOJbHAsl paboTa, MPaKTHUCCKHE 3aHATHUS,
KM3HEHHBIX MPOOIEM; JOMaIlrHue paboTsl, KOMIIBIOTEPHOE
-0 H€O6XOZ[I/IMOCTI/I HCIIOJIb30BaHHUA TECTUPOBAHUE, BBaI/IMOKOHTPOJIL "
JIOCTHOKEHUYN COBPEMEHHOU OMOJIOTHN U CaMOKOHTPOJIb  CTyleHToB. IloiHoTa M
OHOTEXHOIOr i ISl PALIHOHAIBHOTO TPaMOTHOCTh  IOATOTOBIICHHBIX  JIOKJIAJOB,
IIPHPOTONONB30BAHMA., COOOIIEHNHA, IPE3CHTAIIH.




Ymenus:

- pacKphIBaTh COIEpIKaHHE
OCHOBOIIOJIATAIOIINX OMOJIOTHUECKUX
TEPMUHOB H MOHATHH: )XKH3Hb, KJICTKA, TKaHb,
OpraH, OpraHu3M, BUJI, TOITYJISIIHS,
sKocHcTeMa, OHOIIeHO3, Orocdepa;
MeTaboam3M (0OMEH BELIECTB M MPEeBpaIIeHNe
SHEPTHH ), TOMEOCTa3 (CaMOperyJsius),
OnocuHTe3 Oenka, CTPYKTypHasi OpraHu3arys
JKUBBIX CUCTEM, TIUCKPETHOCTb,
CaMOpETYIIALHs, CAMOBOCIIPOU3BEICHHE
(perpomykiiusi), HACJIEACTBEHHOCTb,
HW3MEHYHNBOCTb, SHEPTO3aBUCHMOCTbD, POCT U
pa3BUTHE, ypOBHEBAsE OpPraHU3aLNs;
-pacKpbIBaTh COAEPIKaHUE OCHOBOIIONATAFOIINX
OHMOJIOTMYECKHUX TEOPUH U THIIOTE3: KIIETOYHOH,
XPOMOCOMHOM, MyTallHOHHOM, SBOJIFOLIMOHHOM,
MIPOUCXOKICHHS )KU3HU M YEIIOBEKa,

- pacKphIBaTh OCHOBOIIOJIATAIOIIHE
Ononmornueckre 3aKoHbI U 3akoHOMepHOoCTH (I
Menpnens, T. Moprana, H.. BaBuioga, D.
I'exkens, . Mromnepa, K. bapa), rpanuns! ux
MIPUMEHHMOCTH K JKUBBIM CUCTEMaM;

- BBIJICJISITH CYIIECTBEHHBIC TIPU3HAKH BUPYCOB,
KJIETOK TIPOKApHOT M SyKapHOT;
OJTHOKJIETOYHBIX 1 MHOTOKJICTOYHBIX
OpPraHHU3MOB, BHJIOB, OMOT€OIICHO30B H
IKOCUCTEM: OCOOEHHOCTH IINOTIECCOB 0OMEHA

Habnronenne, KOHTpONIb TIpemogaBaTens 3a
JeSITeTIPHOCTRI0  O0yJaromuxcsi, aHalu3 M
OlICHKa ONTHMAJIbHOCTH METO/a pEelIeHUs
3aja4, Oecesa, ompoc, MPaKTHIECKUE 3aHATHUA,
JIOMaIllHH1e paboTsl, KOMITBIOTEpHOE
TECTUPOBAHNE

IIpakTrueckuil ONBIT:

- IPUMEHEHUsI OCHOBHBIX METOJI0OB HAyYHOTO
MTO3HAHMSI, UCTIONB3YEMBIX B OHOIOTHH:
HaOJIOICHNS U OTIMCAHUS JKUBBIX CHCTEM,
MPOLECCOB U SBJICHUM; OpraHU3aliH U
MIPOBEICHUS OMOJIOTHYECKOTO SKCIIEPUMEHTA,
BBIJIBMDKCHMSI TUIIOTE3, BBISBIICHUS
3aBUCHMOCTH MEXKY UCCIENYEMBIMU
BEIMYMHAMH, OOBSICHEHUS IOy YCHHBIX
pe3yibTaToB B (pOpMyITHPOBAaHUS BBIBOIOB C
HCIIOIb30BAaHUEM HAYYHBIX MOHATUHI, TEOPUU H
3aKOHOB;

Habnronenne, KOHTpoNb IpemnojaBaTens 3a
JEeSTeTbHOCTRI0  O0yJaroImuxcsl, aHalM3 W
OLICHKa ONTHMAJIbHOCTH METO/la PEeLICHHS
3ajady, BBINIOJIHEHUE u 3amuTa
HMHIMBHUTYyaIbHBIX 3a/1aHUH.

5. KOMIIETEHIIUU OBYYAIOHMIETI'OCs, ®OPMUPYEMBIE B PE3VYJIBTATE

OCBOEHMSA ANCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemenyuii

Ind Pe3yabrarhl (KOMIETEHIAN)
P OcHOBHbIE I0OKA3aTeJIU Pe3yJIbTATOB NOATOTOBKHU
OK 01 Bei6upartp crioco0b! pemrenns 3a/1a4 npogeccHoHAIBHOI TesiTeIbHOCTH
) NMPHMEHUTEJIbHO K Pa3JINYHbIM KOHTEKCTaM




3Hars:

aKTyaJIbHBIN NPO(ECCHOHATBHBIA H COMANBHBIH KOHTEKCT, B KOTOPOM IPUXOAUTCS paboTaTh M KHTb ;
CTPYKTypa IUIaHa JUIsl peIIeHHs 3a/1a4, aJlTOPHTMBI BHITIOJHEHUS paboT B MPO(ecCHOHAIEHOW ¥ CMEKHBIX
obmacTsix;

OCHOBHBIC HCTOYHUKH HH(OPMALIUU B PECYPCHI [UIA PELIeHHs 3a1a4 u/Wid Ipo0iieM B
po¢eCCHOHATBFHOM H/HITH COUAIEHOM KOHTEKCTE;

METO/BI paboThI B IPO(eCcCHOHATBHON U CMEXKHBIX cepax;

MOPSIIOK OLICHKH PE3y/IbTATOB PELICHHU 3a1a4 NPO(eCCHOHATBHON ACATEIBHOCTH.

YmMers:

pacro3HaBaTh 3a7aqy H/Hiau mpodieMy B podecCHOHAIEHOM H/HITN COLIMAaIbHOM KOHTEKCTE,
aHAJIM3MPOBATh M BBIAEIATE €€ COCTABHBIEC YaCTH;

OTIPENEIATh TAIBI PEMICHUS 3aJa9H, COCTABIIATH IJIAH JCHCTBHS, PEaIM30BbIBATH COCTABICHHBIH IIJIaH,
OTIpeneNsATh HEOOXOUMEIC PECYPCHI;

BBUBIISATH U 3(QGEKTUBHO HUCKATh HH(POPMAIHIO, HEOOXOIUMYTO JUIS pEIICHHS 3aa4d H/WITH POOIIeMBl,
BJIaJICTh aKTyalbHBIMH METOAaMH paboThl B MPO(ecCHOHANBEHONW M CMEXHBIX cepax;

OIICHMBATh PE3YyNbTaT U MOCIEICTBUS CBONX AEHCTBHH (CaMOCTOATENFHO MM C IOMOIIBIO HACTABHUKA).

CopeiicTBOBATh COXPAHEHHIO OKPYKAOLLEH cpe/bl, pecypcocdepeskeHuIo,
OK 07. NPUMEHATH 3HAHNUA 00 N3MEHEeHUH KJIUMATa, IPUHIUIBI fepeKInBOro
NPOU3BOACTBA, 3(PPEKTHBHO IeHCTBOBATH B YpPe3BbIYaHHBIX CHTYAIUAX

3HaTh:

MIpaBUiIa SKOJIOTHYCCKOM 0€30MMacHOCTH MPH BEICHUH PO EeCCHOHATBHON NeATEIbHOCTH
OCHOBHBIC PECYPCHI, 3aJeHCTBOBAHHEIE B IPO(ECCHOHATBHON JEeATEIIEHOCTH;

Iy TH 00ecIeueHus pecypcocOepexeHHS;

NPUHIUIIB OEPEKITMBOrO TIPON3BOJICTBA;

OCHOBHEIE HaITPaBICHI W3MEHEHUS KIIMMAaTHYECKUX YCIOBHH PETHOHA;

MpaBUJIa OBEACHN B UYPE3BbIYAHBIX CUTYAILIHAX.

YMmeTs:

co0JIrOaTh HOPMBI SKOIOTHIECKON 0€30IacHOCTH;

OIIpeIelIATh HalPaBJICHHUS pecypcocOeperkeHHs B paMKax MpodhecCHOHAIbHON AEATEILHOCTH 1O
CIELUAIIBHOCTY;

OpraHM30BHIBATE MPO(ECCHOHANBHYIO ACATEIBLHOCTE ¢ COONIOEHHEM IIPUHITHIIOB OEpeKINBOTO
MIPOM3BOJICTBA;

OPTaHU30BBIBATE MPO(ECCHOHANBHYIO ACATEILHOCTD C YYETOM 3HaHUH 00 H3MEHEHHH KIIMMAaTHICCKHX
YCJIOBHUH pEruoHa;

5 GeKTUBHO AEHCTBOBATH B YPE3BBIUAITHBIX CHTYALHIX.

Hcnonb3oBaTh cOBpeMeHHbIE CPEACTBA MOUCKA, AHAIN32 U HHTEPIPeTALINH
OK 02. uH(popManuu 4 HHGOPMALMOHHbIE TEXHOJIOIHH /I BHITIOTHEHH 32124
NMpo(ecCHOHATBHOM AesITeIbHOCTH

3HaTh:

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

¢dbopmaT opopMITEHUS PE3yIIETATOB ITOMCKA HH(POPMAIIHH;

COBpEMEHHBIC CPEACTBA U YCTPOHCTBA MH(POPMATH3ALUH, TOPSIOK UX IPHUMEHEHHS M IPOrpaMMHOE
obecrieueHme B Mpo(ecCHOHANBHON ACATENFHOCTH, B TOM YHCIIe HU(POBIC CPEICTBRA.

YMeTs:

OTIpENENIATh 3a1a4H JIyIsl MOMCKa HH(OpMAaLny, IIAHUPOBATh MPOLECC ONUCKA, BEIOHPATh HEOOXOIHMEBIC
MCTOYHUKH HUH(pOpMAINK;

BBIICJIATH HanOoJiee 3HaYMMOe B IepeyHe HHPOPMAIUH, CTPYKTYPHPOBATh NOITy4aeMyto HH(opManuio,
0(opMIIATE pe3yNbTaThl IIOUCKA,

OLICHUBATH MPAKTHYECKYIO 3HAYUMOCTE PE3yJIETaTOB TIOUCKA,

MIPHMEHATH CPeICTBa HH(POPMAILIMOHHBIX TEXHOIOTUH JUIA PELICHUs MPOo(peCCHOHANBLHBIX 33134,
HCIIOJIE30BaTh COBPEMEHHOE IIPOrpaMMHOE obecriedeHre B PO eCCHOHAIBLHON NSSTETbHOCTH;
HCTIOJIb30BATh Pa3InIHbIC HU(PPOBBIC CPEACTBA TS PEICHHS PO ECCHOHATBHBIX 3a/1a4.

OK 04. ‘3(1)(1)6KTI/IBHO B3aHMO/IEiCTBOBATH H Pa00TATh B KOJIJIEKTHBE H KOMAaH/Ie




3HaTh:
IICUXOJIOTHYECKHE OCHOBBI JEATEIbHOCTH KOJUIEKTUBAIICUXOJIOIHYECKAE OCOOEHHOCTH JINYHOCTH

VYMerts:
OpPraHHU30BBIBATH PA0OTY KOJUIEKTHBA M KOMAH/IbIB3aUMO/ICHCTBOBATh C KOJIJIETaMH, PYKOBOJICTBOM,
KIIMEHTAMH B XOZIC MPOPECCHOHATHHON AEATCIIBHOCTH

6. ®OH/I ONEHOYHbIX CPEJICTB
6.1. ®oH/ OLIEHOYHBIX CPEACTB A5 MPOBEICHU MPOMEKYTOUHOMH aTTecTalMu
oOyuaromuxcs no gucuunante «buonorns»

Ilepeuens BOIIPOCOB Ui MOATOTOBKH K 3aHATUSAM U IPOMEXYTOYHON aTTECTALUH,
KOHTPOJIBHBIX paboT, cofepKaHue 3aJaHni JIUIsl BBITOTHCHUS TPAKTHYECKUX U
CaMOCTOSITENIBHBIX pab0T, PEKOMEHIAIINHU TI0 BHITIOJIHEHUIO H KPUTEPHUHU OLCHHBAHUS
MIPECTaBICHBI B (JOH/IE OIIEHOYHBIX CPECTB 10 aucHumuinHe «brnonorus» B [Ipunoxenun x
Hacrosmiei Pabouei mporpaMme JUCIUTUIHHEL.

OrneHo4HBIE CPEICTBA MO3BOJIIIOT IPOBECTH TEKYIUI KOHTPOJIb N0 qucHumuinge. Ilo kaskgomy
CpEZCTBY OLIEHMBAETCS MOJTHOTA U TIIyOMHA OCBOCHHUS, XapaKTEPHU3YIOIIHECS MTOKAa3aTeIsIMHA 1
KPUTEPUSIMH OL[EHUBaHUS

Tabnuya 6. Ilokazamenu u kpumepuu oyeHUSAHUs

ITokxazaTenp Kpurepuit
. 3HaeT: 0a30BbIE OOIIUE 3HAHNS,

IToporossii .
YMeeT: OCHOBHBIE YMEHUSI, TPeOyeMbIe [UISL BHITTOTHEHHUS TTPOCTHIX

(y3HaBaHue) .
3a/1a4;

«3» .
Bnageer: pabotaer mpu nmpsiMoM HAOTIOICHHUH.
3Haet: (hakThl, IPUHIIUIIBI, TIPOIECCH, OOIIHIE MOHATHUS B Ipeaeaax
00J1aCcTH MCCIIEI0BAHUS;
BazoBbiit YMeerT: Auana3oH NPaKTHICCKUX YMEHUH, TpeOyeMBbIX sl PeIICHUs
(Bocripom3BesieHue) |OTPEAEICHHBIX mpo0OiieM B 001aCTH UCCIICIOBAHMS;

«A4y Brnazgeer: GepeT OTBETCTBEHHOCTD 3a 3aBEepIIICHUE 33139 B
HCCIIeIOBAaHHH, TIPUCTIOCA0IMBACT CBOE MOBECHIE K OOCTOSTEIHCTBAM B
pereHun npoodiem
3nHaet: (pakTHUECKOE W TEOPETUIECKOE 3HAHKE B Mpeenax odmacTu

Bricokuit HCCIICOOBAaHUS C IOHHMMAHHUEM I'PAHUI] IIPUMCHHUMOCTH,
(KOMIETEHTHOCTh) | YMEET: Iana3oH NPaKTHYECKUX yMEHHH, TPeOYEeMbIX [ Pa3BUTHS
«5%» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs TIPOOIEM;
max Oayur Bnaneet: koHTpOMMpyeT paboTy, IPOBOJUT OLEHKY, COBEPIICHCTBYET
JeUCTBUS PabOTHI

MaxkcumanbHOE KOIMYeCTBO 0aJlIoB MO KaKIOMY OLIEHOYHOMY CPEJICTBY COOTBETCTBYET
BepOAIbHOMY KPUTEPHUIO «BBICOKHIT.

7. AHBIE CBEJAEHUSA U (MJIN) MATEPUAJIBI
7.1 IlepeuyeHnb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NIPH OCYLIECTBICHUH
o0pa3oBaTe/IbHOTO MpoLecca N0 JUCHHUIIIMHE

B mpomecce oOy4eHHss WCHONB3YIOTCS AaKTHBHBIE M HMHTEPAKTUBHBIE 0OOpa3oBaTelbHBIC
TeXHOIOTUH ((POpPMBI TPOBEICHHUS 3aHITH):

-JIeKuH, (ppOHTATBHBIE ONPOCH], TPE3CHTAIMH U 3al[UTa MUHU-TIPOCKTOB;

-Kelic-cTaan (pa300p KOHKPETHBIX CHUTYaLlni),

-MMHUTAI[IOHHBIE KOMIIBIOTEPHBIE MOJIEIIH;

-OpraHu3alii CaMOCTOSTEIFHOW y4eOHO-TI03HABATEIBHON AEATEIBHOCTH (WHIWBHyaIbHBIC
JIOMAIIHHE 3aJaHMHs1).




