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1. OBIIASI XAPAKTEPUCTUKA PABOUYEM TIPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCHUILJIAHBI «BUOJIOT USI»

1.1. MecTo AUCHUILIMHBI B CTPYKTYpe oOpa3oBaTtenbHoii mporpammsl CITO

1.1. MecTo AUCHUIIMHBI B CTPYKTYpPe OCHOBHOM NMPO(ecCuoHaIbHOMI
o0pa3oBaTeJIbHOM NMPOTrPaMMBbI
O6meobpa3zoBaTenbHas nUcHUILINHA «bronorus» uydaercs Ha 6a30BOM ypOBHE

B 00111€00pa30BaTeIbHOM IIUKJIE YUeOHOTO TIaHa OCHOBHOM Npo(deccroHaIbHOM
o0pa3oBaTeIbHON MporpamMmbl. TpyaoEMKOCTh NUCHMIUIMHBI «buonorus» Ha 6a30BOM
ypOBHE cocTaBisieT 78 yaca, U3 KOTOphIX 12 4acoB BKIHOYaeT MpodecCHOHATBHO-
OPUEHTUPOBAHHOE COJEp)KaHME, YCWIMBAIOLIEE MPOPECCUOHATBHYIO COCTaBIISIONLYIO
M0 KOHKpeTHOW mpodeccun unu crnenuaibHoctd B 3aBucumoctu ot GI'OC CIIO
npodeccun/crenuanbHOCTH.

[TpodheccnonanbHO-OpUEHTUPOBAHHOE COACPIKAHKUE PEATU3YETCS B MPUKIIATHOM
MoayJie (pasnen 5 “buonorus B )ku3HKU’) 7151 BceX npodeccuit/crnenaibHoCTeN Ha
MaTeprayie KeCoB, CBA3aHHBIX C aHAIM30M WHOOPMAIIUU O PA3BUTHUU W NMPUMCHEHUHU
OMOTEXHONOTUI 1O  oTpacisiM  Oyaymied  npodeccHOHaIbHOM — NEeITeTbHOCTH
oOyuvaromuxca. Kpome Toro, mnpodeccuoHanbHO-OPUEHTUPOBAHHOE —COJIEPKaAHUE
yUYUTBIBA€TCA B pazaene 4 “Oxonorus” TMpU BBIMOJHEHUH JIAOOPATOPHBIX U
MPaKTUYECKUX paboT, CBSI3aHHBIX C Oynymed npodeccuoHambHON eATeNbHOCThIO
oOyuaromuxcs. I[lepuon oOydeHUss M paclpenesieHue MO CEeMecTpaM OINpeAeNsieTcs
yueOHbiM TuiaHoM BTXKT — ¢wunuana PI'VIIC, ¢ ydyerom noruku ¢GopMuUpOBaHUs
NPEIMETHBIX  pE3yJbTaTOB, OOHMX U  NPOPECCHOHANBHBIX  KOMIETEHIUH,
MEXIPEIMETHBIX CBSI3€d C JPYrMMU JUCHMIUIMHAMH 00Ie00pa3oBaTeIbHOIO U

o0menpodecCHOHaTLHOTO ITUKIOB yU4eOHOT O TIIaHa.

1.2. llesn ¥ MuIaHUPYyeMBble Pe3yJabTAThI 0CBOEHUS TUCHHUIJIMHBI:

Hean: popmupoBanue y ctyaeHToB cneruaibHocTh 23.02.08 CTpouTenbCcTBO




JKCJIIC3HBIX JOPOr, IIYyTh U ITYTCBOC XO035IMCTBO MMPCACTABJIICHUSA O CTPYKTYPHO-
(byHKHHOHaHBHOﬁ OopraHu3alry JKUBBIX CHUCTEM PA3HOI'O paHra Kak OCHOBBLI IIPUHATHA

pELICHH B OTHOIIEHUH OOBEKTOB KUBOM NPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYALIMSIX.

3axaun:

1) chpopmupoBath cTyneHToB crenuaabHOCTH 23.02.08 CTpOUTEIBCTBO KEIE3HBIX
JI0pOT, TTyTh U IMyTEBOE XO3SIMCTBO MOHUMAHUE CTPOCHHS, MHOT0O0pa3us u
40Cc00EHHOCTEHN KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHu3aliu, 3aKOHOMEPHOCTEN
NpOTEKaHUsI OMOJIOTHYECKUX MPOIECCOB U SIBJICHHUI B OKpYyXKarolleh cpese, 1eI0CTHOM
HAay4YHOM KapTUHBI MHpA, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTH CTYJEHTOB creruanbHOCTH 23.02.08 CTpouTEILCTBO KEIE3HBIX JOPOT,

MyTh W TYTEBOE XO3SUCTBO YMEHHUS OIpEACIsITh KUBbIE OOBEKTHl B MPUPOIE;
MPOBOAUTh HAOMIOJNEHUS 32 OKOCUCTEeMaMu JUIsli BBISBICHHUS E€CTECTBEHHBIX W
AHTPONOTECHHBIX U3MEHEHU, UHTEPIIPETUPOBATH PE3yJbTaThl HAOIIOACHUH,

3) chopmupoBath cTyaeHTOB crienrnaibHOCTH 23.02.08 CTpOUTEIBCTBO KEIE3HBIX
JIOpOT, IMYTh U MYTE€BOE XO3SMCTBO HABBIKU MPOBEACHUS MPOCTEHIINX OMOIOTUYECKUX
HKCIIEPUMEHTAJILHBIX MCCIIEIOBAHUN C COOJIIOICHUEM MPaBUil 0€30MacHOro oOpaIieHus
c 00beKTaMU U 000pYIOBaHUEM;

4) pa3BuTh cTyAeHTOB crieraibHOCTU 23.02.08 CTpOoUTENbCTBO KETE3HBIX T0POT,

MyTh U MyTEBOE X035UCTBO YMEHUS UCIOIB30BaTh HHPOPMAITHIO OHOTOTUUECKOTO
XapakTepa U3 pa3IuYHbIX HCTOYHUKOB;

5) chopmupoBath cTyeHTOB creruanbHOCTU 23.02.08 CTpOUTENbCTBO KENE3HBIX
JIOpOT, MYTh U MYTE€BOE XO3SIIICTBO YMEHUS MPOrHO3UPOBATH MOCIEACTBUS CBOEH
JESTENHHOCTH 10 OTHOIIICHHUIO K OKPYKAIOIIECH cpefie, COOCTBEHHOMY 3710POBBIO;
00OCHOBBIBATH M COOJTIOIATH MEPHI IPOMUIAKTUKHN 3a00JICBAHHIA.

6) copmupoBath CTyIeHTOB crieralbHOCTH 23.02.08 CTpOUTEIBCTBO KEIE3HBIX
JI0opor, TyThb M TMYTEBOE XO34MCTBO MMOHUMAHUE 3HAYUMOCTH JIOCTHIKEHUUN
OMOJOTMYECKON HAyKW M TEXHOJOTMH B MPAKTUYECKOW MEATEIbHOCTH YelIOBEKa,

Pa3BUTHUU COBPCMCHHBIX MCIUITNUHCKHX TEXHOJIOTHUM U an06HOTeXHOHOFHﬁ.




Koan Inanupyemsble pe3yJibTaThl OCBOEHHUS U CHUIITHHBI

HaNMEHOBAaHMe

(lJOPMpreMquX O6mmel- JucuunIMHapHbIe’

KOMIIeTeHI U
OK O01. Bsibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI oTpaxarh B yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUN O MECTE U POITU OMOJIOTHH
crocoObl  pelIeHus | TPYAOBOIO BOCIIMTAHUS: B CHCTEME€ HAy4yHOro 3HAaHHUA; (YHKIHOHAIBHONW TI'PaMOTHOCTH
3a1a4 - TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTHM MAacTEpCTBA, | YEIOBEKA JJISl peIICHUs )KU3HEHHBIX POOIeM.
npodeCCUOHATBHON | TpyHOIO0ue; I[TP6 2. ChopMHUpOBAaHHOCTH YMEHHS PACKPBIBATH COJCPIKAHHE
JeSITETbHOCTH - TOTOBHOCTb K aKTUBHOH JI€ATEIBHOCTH TEXHOIOTHYECKON OCHOBOITOJIATAIONINX OHOJOTMYECKUX TEPMHHOB M TIOHSITHIA:
IPUMEHUTEIBHO u COLIMAJIbHOM HaIlpaBJI€HHOCTH, CHOCOOHOCTh | JKU3Hb, KIJIETKA, TKaHb, OpraH, OpraHu3M, BHJ, MOMyJALUS,
K pa3IMYHBIM | HHUIIMMPOBATH, TUIAHUPOBATh M CAMOCTOSITENIFHO BBITIOIHATH | SKOCHCTEMa, OMOIIeH03, Onochepa; MeTaboam3M (0OMEH BEIeCTB
KOHTEKCTaM TaKylo JesTeIbHOCTb; U IpeBpallleHue DSHEpruM), romeocrtasd (camoperyisuus),

- WHTEepeC K pa3muuHbiM cdepam mnpodeccrHoHaTbHON
NEeSITEILHOCTH.

MeTanpeamMeTHbIe Pe3yJIbTAThI TOJDKHBI OTPAXKATh:
OBnasieHne yHUBEPCAIbHBIMU YUeOHBIMH MMO3HABATEIHHBIMU
JNCUCTBHUSIMH:

a) 6a30BBIC JIOTHUECKHUE ICHCTBUS:

- CaMOCTOSITEILHO (OPMYJIUPOBATh M aKTYIM3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAaHABIIMBATh CYNICCTBCHHBIA MPU3HAK WU OCHOBAHHS
IUTsL cpaBHEHUS, Kiaccudukanuu u 00001eHus;

- OTIPECIIAT LIEH ISATSIIBHOCTH, 33/1aBaTh TapaMeTPhl

U KPUTEPUU UX JOCTHKCHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPCUHS

B PAaCCMATPUBAEMBIX SBJICHUSIX;
- BHOCHTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyIbTATOB

JCATCIIBHOCTh, OLCHUBATH
nejsiM, OLCHHBATL PHUCKU

OuocuHTe3 Oenka, CTPYKTypHasi OpPraHM3alUsl JKUBBIX CHUCTEM,
JMCKPETHOCTD, caMoperyJsnus, CaMOBOCIIPOU3BEICHUE
(penpoaykiusi), HAaCJIeJICTBEHHOCTD, W3MEHYHBOCTb,
HHEPro3aBUCHMOCTB, POCT U Pa3BUTHE, yPOBHEBAsI OPTaHU3ALIHSL.

[1P6 3. CdopMHpPOBaHHOCTH YMEHHS PACKPBIBATh COJEPIKAHHE

OCHOBOMOJAralOIuX  OUOJOTMYECKUX TEOPHM H  TUIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MIPOUCXOKICHUS )KM3HU U YeJIOBEKa.

I1P6 4. CdopmupoBaHHOCTH yMEHUs pacKpbIBaTh

OCHOBOTOJIAraloIIre OMOIOTHYECKHe 3aKOHBI M 3aKOHOMEPHOCTHU
(I'. Menpens, T. Moprana, H.W. BaBunosa, 3. ['ekkens,

®. Mromnepa, K. bapa), rpaHuilbl uX TPUMEHHUMOCTH K KHBBIM
CUCTEMaM.

[1P6 5. IlpuoOpeTeHue OmMbITa MPUMEHEHHSI OCHOBHBIX METOJIOB
HAYYHOTO ITO3HAHMS, UCTIOIB3YEMBIX B OMOJIOTHH: HAOIFOICHUS

Y OMUCAHUS JKUBBIX CHCTEM, MPOIIECCOB W SIBJICHUIA, OpraHU3aIun

! VkaspIBaloTCS TMUHOCTHBIE U METANpeAMETHbIE pe3ynbTathl u3 ®IOC COO, B GopMUPOBaHKH KOTOPHIX yUacTBYET 0611e06pa3oBaTelbHas AUCIUILIHHA.

2 JluctMIunHApHEIE (IIPEIMETHBIE) PE3YIIBTAThl YKa3bIBAIOTCS B COOTBETCTBHH C MX TOJHEIM IepeureM 8o GI'OC COO. [pexMeTHbIe pe3yinsTaThl 6a3oBoro yposns ([1PG) mymepyroTes
B cootBeTcTBMH PI'OC COO (TIpnkaz Muno6puaykn Poccun ot 17.05.2012 Ne 413 (pemaknus ot 27.12.2023 r.).
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MOCJIEICTBUN NeSITETbHOCTH,

0) 6a30BbBIE UCCIICTOBATEIIbCKUE ICHCTBUS:

- BJIQJICTh HABBIKAMHU y4eOHO-HCCIIEI0BATEITLCKOM

U TPOCKTHOM JEeATEIbHOCTH, HABBIKAMHU pa3pelieHus
npo0em;

- BBISIBIISITh IPUYHHHO-CIICJICTBEHHBIE CBS3H

W aKTyaJu3upOBaTh 33J1a4y, BBIBUTATh THIIOTE3Y

€e pelIeHHs, HAXOAWTh ApPTyMEHTHI [JIs JO0Ka3aTelbCTBa
CBOMX YTBEPXKICHHH, 3aJaBaTh IMapaMeTpbl M KPUTEPUHU
pelIeHus;

- aHAJIM3WPOBATh IOJIYYCHHBIC B XOJ€ PCIICHUS 3aJa4yu
pe3yabTaThl, KPUTHYECKU OICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIIOBHSIX;
pa3pabaThIBaTh TUIAH PEUICHHS IPOOJIEMBI C YY4ETOM aHAN3a
HUMEIOIIUXCS MaTEPHAIIBHBIX M HEMAaTEPHAIILHBIX PECYPCOB;
-- yMETh NIEPEHOCUTH 3HAHUS B TIO3HABATEIHLHYIO

U MPAKTHYECKYIO 00JIaCTH )KU3HECITCIbHOCTH,

- YMETh WHTCTPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obmacreif;

- BBIABUTaTh HOBBIC HJICH,
MIOJIXO/IBI M PELICHHUS

npeajaratb OpHUIrMHAJIbHBIC

U TIPOBEACHHS OWOJOTUICCKOTO JKCIIEPUMEHTA, BBIIBHKCHUS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMH
BEJIMYMHAMU, OOBSICHEHHS ITOJTYICHHBIX PE3yIbTaTOB

U (POpPMYTUPOBAaHUS BBHIBOJOB C HCIOJIB30BAHUEM HAyYHBIX
MOHATHUHI, TEOPUI U 3aKOHOB.

[TP6 6. ChopMUPOBAHHOCTh YMEHHUS BBIIENSTH CYIIECTBEHHBIC
NpU3HAKW  BHUPYCOB, KJIETOK  TMPOKApUOT U  DYKApHOT;
ONHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTEeOIIeHO30B M JYKOCHCTEM; OCOOCHHOCTH IIPOIIECCOB OOMEHa
BEIIECTB M TPEBpAlCHUS SHEPTHUH B KiIEeTKe, (oTOocHHTE3a,
IUIACTUYECKOTO M JHEPreTMYECKOro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOAOTBOPCHHUS, PA3BUTHUS W Pa3MHOKCHUSI,
WHIWBUIYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), 00phObI 3a
CyIIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BHI000pa30BaHUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHUs, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM, AaHTPOTIOT€HHBIX N3MECHEHUN

B DKOCHCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBpaLEHUE SHEPTUU B Orocgepe.

I[1P6 7. CdopMupoBaHHOCTh YMEHHUS TPUMEHATH IOJY4YEHHBIC
3HAHUS I OOBSICHCHHSI OMOJIOTHYECKUX ITPOIIECCOB M SBIICHUM,
JUTSI IPUHSATHUS MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM JKU3HU

¢ menplo oOecrieueHHst OE30MAaCHOCTH CBOETO 370POBBS W
3JI0pOBbsl OKPY’KalOIIMX JIO/IeH, COOIIOACHUS 340pOBOro oopasa
KM3HU, HOPM TPAMOTHOT'O TIOBEJICHHS B OKPY’KAOIIEH TPUPOTHOMN
cpene; MOHMMaHUE HEOOXOJAUMOCTH HCIIOJIb30BAHUS JOCTHKEHUI
COBPEMEHHOI OMOJOruM M OMOTEXHOJOTUH JUIsl PallMOHAIBHOTO
MIPUPOIOTIOTIB30BAHUS.

I[IP6 8. CdopMHpOBaHHOCTh yMEHHUS peniaTh OMOJIOTUYECKHE
3aJla4M, COCTABIISATh TCHOTUITMYECKHE CXEMbI CKPEIIUBAHUS

JUISL Pa3HbIX THUIIOB HACIEAOBAHMS NPU3HAKOB Yy OpPraHU3MOB,
COCTaBIISITh CXEMBI TIEPEHOCA BEIIECTB U YHEPTUH B IKOCUCTEMAX
(menu mUTaHus, TUIIEBBIC CETH).

I[IP6 9. CdhopMHpOBAaHHOCT, YMEHUN KPUTHYECKH OIICHHBATH
nHboOpMalMi0 OUOJIOTUYECKOTO COJEP)KaHUs, BKIIOYAIOUIYIO




TICEBJIOHAYYHbIC 3HAHUS W3 Pa3IMYHBIX HCTOYHHKOB (CpeacTBa
MaccoBoi  WH(GOpPMAIlMK, HAYYHO-TIONYJSpPHBIE MaTepuabl);
UHTEPIIPETHPOBATH ITHUYECKHE ACTICKTBI COBPEMEHHBIX
UCCIIeIOBaHUK B OWoNIOTMHM, MEAWIMHE, OWOTEXHOJIOTHUH;
paccMaTpuBaTh  TJOOQIBHBIE  JKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OpPMHpPOBATH IO OTHOIICHHIO K HUM
COOCTBEHHYIO TIO3UITHIO.

I1P6 10. ChopmMupoBaHHOCTh YMEHHI CO3/1aBaThb COOCTBEHHBIE
NMUCHMEHHBIE M YCTHBIE COOOINEHUS HA OCHOBE OMOJOTHYECKOM
uHbpOpMalMd W3  HECKOJBKMX  HCTOYHUKOB,  TPaAMOTHO
WCTIOJIB30BaTh MOHITHWHBIN anmapar OHOJIOTHH

OK 02.
Hcnons3oBath
COBpPEMEHHBIE
CpeicTBa  TIOWCKa,
aHanm3a

W UHTEPIpETaNnu
uHpopMaIU

U UHPOpPMALMOHHbBIE
TEXHOJIOTHH IS
BBITIOJIHEHUST 337124
npodeccruoHaIbHOM
JeSITeIbHOCTH

JIMuHOCTHBIE pPE3yNbTaThl JOJDKHBI OTpa)XaTb B YacTHU:
[IEHHOCTH HAyYHOTO IMO3HAHHMS:

-c(hOpPMUPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOU
NPaKTUKM,  OCHOBAaHHOIO  Ha  JWanore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa

B TIOJIMKYJIBTYPHOM MUDE.

MertamnpeamMeTHbIe Pe3yIIbTaThl TOJDKHBI OTPaXaTh:
OBnageHre yHUBEpCaIbHBIMU YUY€OHBIMHM MO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ uHpopmManuei:

- BJIaJIeTh HaBbIKaMM MOJy4YeHUs HHPOpMALUU

U3  HCTOYHMKOB  pa3HBIX  THUIIOB,  CAMOCTOSITEIHHO
OCYILECTBIIATh MOMCK, aHAJIN3, CUCTEMATH3ALIHIO

U MHTEPIPETALNI0 WHPOPMALIUU PA3IUYHBIX BUAOB U (HOpM
IPEJCTABICHUS;

- OLICHUBATh JJOCTOBEPHOCTb, JIETUTUMHOCTH HH(pOpMaIuH,
€€ COOTBETCTBHE MPABOBBIM U MOPAJIbHO-ITHYECKUM HOpMam

I1P6 1. ChopmMHupOBaHHOCTH 3HAHUH O MECTE U POITU OUOIOTHH

B CHCTEME HAy4yHOTO 3HaHUWS; (YHKIMOHAIBFHOW TPaMOTHOCTH
YeloBeKa I PEeIICHUs KU3HEHHBIX MPOOIIEM.

I1P6 7. CdopMupOBaHHOCTb YMEHHUS NPUMEHATH IOJyYE€HHBIE
3HaHUA A1 OOBSICHEHHsS] OMONOTHYECKUX MPOIIECCOB U SBICHUM,
JUTSI TIPUHSATHUS TIPAKTHYECKUX PEIICHUN B TIOBCETHEBHOM JKU3HH

¢ 1uenplo oOecreueHHss O€30MAaCHOCTH CBOErO 370pOBbI U
3I0POBBSI OKPYXKAIOMIUX JIFOJICH, COOJIFOCHHS 3I0pOBOTO 0Opasa
JKU3HU, HOPM TPaMOTHOTO TTOBEJICHUS B OKPYKAIOIIEH MPUPOTHOMN
cpene; MOHMMaHUuEe HEOOXOJUMOCTH MCTIOIh30BaHUS JTOCTIKCHUN
COBPEMEHHOI OMOJOTUM W OWOTEXHOJOTHH ISl PallMOHAIBHOTO
MIPUPOIOTIOIH30BAHHS.

I[1P6 10. CdopmupoBaHHOCT, YMEHHIA CO3/1aBaTh COOCTBEHHBIE
MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE OMOJOTHYECKOM
uHbpOpMallMid W3  HECKOJBKMX  HCTOYHUKOB,  TPaAMOTHO
WCIIOJTh30BaTh MOHATUHHBIN ammapat OuoJIOTHI

OK 04. Db dexTrBHO
B3aMMO/ICHICTBOBATh
u paboTaTh

B KOJUICKTHBE

U KOMaHJIe

JImgyHOCTHEIE PE3YJIbTAThl HOJDKHBI OTpaXaTb B YaCTHU:

OCHHOCTH HAYYHOI'0 IIO3HAHHA: OCO3HAHUC [CHHOCTU
Haquoﬁ JCATCIBHOCTH, T'OTOBHOCTB OCYHICCTBIIATDH
MMPOCKTHYIO )51 HCCICA0BATCIBLCKYIO JACATCIIBHOCTD

HHIANBUYAJIBHO U B I'PYIIIIC.

ITP6 5. IIpuobOpereHue ombITa MPUMEHEHHUS OCHOBHBIX METOOB
HAyYHOTO MO3HAHUS, HCIIOIh3yeMbIX B OMOJIOTUH: HAOTIOCHUS U
OTHMCAHUSA KUBBIX CUCTEM, MIPOLIECCOB U SIBICHUN; OPTaHU3ALUUA U
MpPOBEJICHUST  OMOJIOTMYECKOTO  OKCIICPHUMEHTA,  BBIIBHIKCHHS
TUMOTE3, BBISIBICHHUS 3aBUCHMOCTH MEXKIY HCCIEIYyEeMBbIMH




MeTanpeamMeTHbIe Pe3yJIbTAThI TOJDKHBI OTPAXKATh:
OBnanenue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHasl IeITeIbHOCTD:

- IOHUMATh U HCIIOIH30BaTh MIPEUMYIIECTBA KOMaHTHOM

Y MHIUBUIYaJIbHOW pabOTHI;

- MIPUHUMATH LeJIu COBMECTHOM eI TeIbHOCTH,
OpI‘aHI/I3OBBIBaTB nu KOOp,III/IHI/IPOBaTB l[GfICTBHSI

M0 €€ JOCTIKSHHIO: COCTaBIIATh INIaH  JIEHCTBHI,
pacnpeneniaTh poOJM € Y4ETOM MHEHUW YyYaCTHUKOB

00CYXJ1aTh pe3ylbTaThl COBMECTHON pabOTHI

BEJIMYMHAMU, OOBSICHEHHS MTOJIyY€HHBIX pPe3yIbTaTOB
U (opMynupoBaHHMS BBIBOJOB C HCIIOJB30BAHHEM HAay4HBIX
MOHATUM, TEOPUHN U 3aKOHOB

OK 07.
ConeincTBoBaTh
COXPaHEHHIO
OKpYyKaroleun
Cpenbl,
pecypcocoepekeHH
10, MPUMEHSITh
3HAHUSA

00 W3MEHEHUHU
KJIMMaTa, TPUHIIAITHI
OepeKITMBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIEUCTBOBATD

B YpE3BbIYANHBIX
CUTYaIUsIX

JlnyHOCTHBIE pe3ynbTaThl JAOJKHBI OTpPa)kaTb B YacTH:
9KOJOTUYECKOTO  BOCMHUTAaHUA: -  CHOPMUPOBAHHOCTH
AKOJIOTUYECKON KYJIbTYpPbl, HTOHUMAHUE BIUSHUS COLUATIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HAa COCTOSTHUE MPUPOTHON

U COLMAJIbHOW Cpelbl, OCO3HAHUE TJI00ALHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

- IJAHUPOBaHUE MW  OCYIIECTBICHHE  JEUCTBUI B
OKpYXaIoIleil Cpesie Ha OCHOBE 3HAHUA II€JIEN yCTOMYHUBOTO
Pa3BUTHS YEJIOBEUECTBA;

- AKTHBHOE HEINpUATHE JICHCTBUH,
OKpYXKarolleu cpeae;

- yMEHHE IIPOTHO3UPOBATh HeOIaronpusTHoIC
AKOJIOTUYECKHUE MOCIAEACTBUS MPEANTPUHUMAEMBIX EUCTBHM,
MIpeA0TBpaLaTh UX;

- pacliupeHue OombITa
HaIpaBJIECHHOCTH.
MeranpeameTHbIe pe3ynbTaThl JOJKHBI OTpaXaTh:
OBnaneHue YHUBEPCaAJIbHBIMHU KOMMYHUKATUBHBIMU
JIEVCTBUSIMU:

0) COBMECTHasl IeITEIbHOCTb:

- IOHUMATh U UCIIOJIH30BATh MIPEUMYILECTBA KOMAHTHOMN

Y MHIUBUIYaJIbHOW paboThI;
- OpUHUMATh  LEIU

IMPHUHOCAIINX BpEO

NEITEILHOCTA  DKOJIOTHYECKOMU

COBMECTHOI JIEATCIBHOCTH,

I1P6 5. IlpuoOpeTeHue OmbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO ITO3HAHMS, UCTIONB3YEMBIX B OMOJIOTHH: HAOIIOICHUS

Y OMUCAHUS KUBBIX CHCTEM, MPOIIECCOB U SIBJICHHIA; OpraHu3aIlun
U TPOBEJACHHUS OWOJIIOTUYECKOTO HKCIEPUMEHTA, BBIIBHKCHUS
TUMOTE3, BBIBICHHUS 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHS TTOJTYYCHHBIX PE3yIbTaTOB

U (QOpPMYTUPOBAaHUS BBHIBOJOB C HCIOJB30BAHUEM HAyYHBIX
MOHATUM, TEOPUI U 3aKOHOB.

I[TP6 6. ChopMUPOBAHHOCTh YMEHHUS BBIAENSTH CYIIECTBEHHBIC
NpU3HAKH  BUPYCOB, KJIETOK  TPOKAPUOT W  JYKApPHOT;
OIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHWU3MOB, BHJIOB,
OMOTEeOIIeHO30B M JKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIICCTB M TPEBpAICHUS SHEPrUUM B KIETKe, (OTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTMYECKOro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, MeW03a, OIUIOAOTBOPCHHUS, PA3BUTHS U Pa3MHOKEHUS,
WHIUBUIYAIBHOTO PA3BUTHS OpraHnu3Ma (OHTOTeHe3a), 00phObI

3a CyIIECTBOBaHME, E€CTECTBEHHOTO OTOOpa, BUA000pa30BaHMUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHUs, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT€HHBIX H3MEHEHUH

B DKOCHCTEMAaX CBOEH MECTHOCTH,

KpPYroBOpOTa BEIECTB U MPEBpaIleHHe YHeprun B buocdepe.

ITP6 7. CdopMHpPOBAHHOCTH YMEHHUS TMPUMEHSTH IOJYYCHHBIC
3HAHUS U1 OOBSICHEHHsI OMOJIOTMYECKUX TPOIECCOB U SIBJICHHH,




OpFaHI/I3OBBIBaTB " KOOp}II/IHI/IPOBaTB lIGfICTBI/IfI

M0 €€ JOCTIDKEHUIO: COCTaBiIATh IIaH  JICHCTBHIA,
pacnpeneniaTh poOJdM € YY4ETOM MHEHUW YYaCTHUKOB
00CyXIaTh pe3ylIbTaThl COBMECTHOM PaboThI

JJI1 IPUHATHA ITPAKTHYCCKUX peIHeHI/Iﬁ B HOBCC}IHeBHOﬁ JKN3HU

¢ 1menplo oOecrieueHHs O€30IACHOCTH CBOETO 3JI0POBbS U
3I0POBBSI OKPYXKAIOMIUX JIFOJICH, COOJIIOICHHS 37J0pOBOTO o0pasa
JKU3HU, HOPM TPaMOTHOTO TTOBEJCHUS B OKPYKAIOIIEH MTPUPOTHOMN
cpene; MOHMMaHUuEe HEOOXOJUMOCTH MCTIOIb30BaHUS JTOCTHKCHHUN
COBPEMEHHOI OMOJIOTUM M OMOTEXHOJOTHH IS PAIllOHAILHOTO

MIPUPOJIONOIB30BaAHUS

[1K2.3
Kontponnposats
KauecTBO TEKYILIETO
COJICpKAHUS TYTH,
PEMOHTHBIX U
CTPOUTEIBHBIX
pabor,
OpPTraHU30BBIBATH UX
MIPUEMKY.

[1K2.4
Pa3pabaTriBaTh
TEXHOJIOTHYECKUE
IIPOLIECCHI
MIPOU3BOJICTBA
PEMOHTHBIX paboT

JKCJIC3HOAOPOKHOT'O

- c(OPMHUPOBAHHOCTB IKOJIOTHUECKOU KYIBTYPHI,
IMOHUMAaHHUEC BIIUAHUSA COLIUATIBHO-OKOHOMUYCCKHUX MTPOLECCOB
Ha COCTOSTHUE ITPUPOIHON M COLUAIBHOM CPEeJIbl, 0CO3HAHUE
IJI00aJIbHOTO XapaKTepa IKOJIOTHIECKUX TPoOIIeMm;

- INTAHUPOBAHUE U OCYIIECTBIICHUE AEHCTBUI B
OKpYXKaIOILEeH Cpeie Ha OCHOBE 3HAHMUS LIENEN YCTOUUYUBOTO
Pa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HENPUATHE ACUCTBUHN, TPUHOCAIINX BPE
OKpYXarollei cpeae;

- YMEHHUE MIPOTHO3UPOBATH HEOIATONIPUSTHBIC
JKOJIOTUYECKHUE

IIOCJIEICTBYSI IIPEANIPUHUMAEMBIX IEUCTBUM, IPEAOTBPALLATh
Ux;

-pacIIUpPEHUE OIbITA ACATEIbHOCTH DKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

-OBJIaJICHHE HaBbIKAMU y4eOHO-UCCIIEI0BATENBCKOM,
IIPOEKTHOM U COLIMAJIBHOM EATEIbHOCTH.

- YMCHHC ITPOIrHO3UPOBATH He6HaFOHpI/IHTHLIe

- chopMUPOBAHHOCTH Y CTYIEHTOB crieranibHOCTH 23.02.08
CTpOHTEIhCTBO JKEIIE3HBIX JIOPOT, MTYTh U IYTEBOE XO3SHCTBO
y CTYZIEHTOB CHELMAIbHOCTH 3HAHUS O TEXHOT'€HHbIX
BO3/ICHCTBUSAX Ha 3JOPOBBE UEJIOBEKA (3JIEKTPOMAarHUTHBIE
10J1s1, OBITOBASI XUMUS, U30BITOYHBIE IIIYMBI, Paidalus U T.I1.)
Y TIPUHIIMIIBI 3J0POBbECOEPETatoIeTo MOBEICHUS,

- ¢(hOpMHPOBAHHOCTH Y CTYIAEHTOB criennaibHocTu 23.02.08
CTpOHTEIBCTBO JKEJIE3HBIX I0POT, IMYTh U IYTEBOE XO35SHCTBO
3HaHUS 00 0TX0/1ax, 00pa3yIONIMXCs HA paboueM MecTe / Ha
3Tamnax Mpou3BOJICTBA, CBA3AHHBIX C OMPEICICHHOM
npodeccueil/crnenuanbHOCThIO;

- ¢(hOpMHUPOBAHHOCTH Y CTYAEHTOB criennanbHocTu 23.02.08
CTpoHTEIbCTBO JKEJIE3HBIX I0POT, MMYTh U IMYTEBOE XO35SHCTBO
MOHSATHS O PecypcocOeperaronx TEXHOIOTUsiX.

- ¢(hOpMHUPOBAHHOCTH Y CTYJAEHTOB crielnanbHocTH 23.02.08

CTpOI/ITeJ'IBCTBO JKCJIC3HBIX JOPOT, IYTh U IIYTCBOC X03sHCTBO
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IIYTH U COOPYKEHUM.

[IK 2.5.
ObecneunBaTh
co0uroieHre mpu
CTPOUTEINILCTBE,
JKCILTyaTaluu
KEJIE3HBIX TOPOT
TpeOOBaHUI1 OXpaHBI
OKpY>Karolleu cpebl
Y TPOMBILUIEHHOU
0€30I1aCHOCTH,
MTPOBOHTH
o0ydeHue
HepcoHaia Ha
MTPOU3BOJICTBEHHOM

y4acTKe

OKOJOTHYCCKHEC
MOCJICACTBYA MPCANIPUHUMACMBIX HCﬁCTBHﬁ, npeaoTBpalaThb

UX;

- BHOCUTb KOPPCKTUBLI B ICATCIIbHOCTDL, OLICHUBATH
COOTBCTCTBUC PC3YJILTATOB LC/IAM, OLICHUBATH PUCKU

HOCJICI[CTBI/Iﬁ BIWAHHA COLIMAJIBHO-3KOHOMMWYCCKUX
MpoucccoB

Ha COCTOSIHUE MTPUPOIHON U COLIMATIBHOM CPebl, OCOZHAHUE
IJI00aTBFHOTO XapaKTepa IKOJIOTHISCKUX TPoOIIeM;

- INTAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUI B
OKpYyXaroleun

cpezie Ha OCHOBE 3HAHMS LIeJIEH YCTOWYUBOIO Pa3BUTHUSA
YeJI0BEUECTBA,

- aKTUBHOE HEIPUATUE ACUCTBUN, IPUHOCALLUX BPE
OKpYXKarolleu cpeae;

- YMCHHC IIPOTHO3UPOBATH He6HaFOHpI/IHTHLIC
OKOJIOTHYCCKHC

MOCJIECZICTBUSI PEANPUHUMAEMBIX 1IWCTBUH, IPEAOTBpallaTh
uX;

-pacinp€HHUC ONbITa ACATCIBEHOCTH 9KOJIOrHYEeCKOM

YMEHHMSI IPUMEHSTH MOTYUYEHHbIE 3HAHUS AJI1 O0BSCHEHUS
OMOJIOrMYECKHUX MPOLECCOB U SBJICHUM, I PUHSITUS
IIPAKTUYECKUX PELIEHUI, HOPM I'PaMOTHOI'O IIOBEJICHUS B
OKPY’KaIOIIeH MPUPOIHOMN Cpejie; MOHUMAHUE HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTHKEHUH COBPEMEHHOM OMOJIOTHH,
TEXHOJIOTUH JIJIs1 palluOHAILHOTO NPUPOAOIOIB30BaHUS.
ChopMupoBaHHOCTD y CTYACHTOB crieranbHocT 23.02.08
CTpouTENbCTBO JKEIE3HBIX AOPOT, IIYTh U IIyTEBOE X031CTBO
MOHSTHS O TEXHOJIOTUAX, UCTIONIb3YEMBIX Il OUUCTKH
OKpYXKaroIle Cpeibl C MOMOILBIO TPOMBIIITIEHHON
OMOTEXHOJIOTHH, BKIIOUas OMOpeMeInalnio 3arpsa3HEHHBIX
Y4aCTKOB, OYMCTKY BOJIbI U TIOYBBI, & TAKKE YTHIN3AIMIO
OTXOJIOB.

- chopMHUPOBAHHOCTH Y CTYICHTOB crieranbHOCTH 23.02.08
CTpOUTENbCTBO KETE3HBIX AOPOT, MYTh U MMyT€BOE XO3IHCTBO
3HAaHUA O TEXHOTEHHBIX BO3/IEUCTBUAX Ha 3/I0pOBbE YEIIOBEKA
(37IEKTPOMAarHUTHBIE TOJIs, OBITOBASI XUMUSI, U30BITOUHBIC
IIYMBIL, paidanus v T.I1.) U IPUHLIUIIBI
3J10pOBbECOEpEraroIIero MoBeACHMUS;

- chopMUPOBAHHOCTH Y CTYIEHTOB crieranbHocTh 23.02.08
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HaIpaBJIEHHOCTH;
-OBJIa/IEHNE HaBbIKaMH Y4eOHO-HCCIIEA0BATENbCKOM,
MPOEKTHOM U COLIMATIbHOM AEATEIIBHOCTH.

- YMEHHUE MIPOTHO3UPOBATH HEOIATONIPUSATHBIC
JKOJIOTUYECKUE

MOCJICICTBHS TIPEINPUHAMAEMBIX JICUCTBHMA, MPEAOTBPAIIATh
UX;

- BHOCHUTh KOPPEKTUBBI B JICATECIILHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IEJISIM, OIICHUBATH PUCKU

IMOCIEICTBUI IEeATENLHOCTH.

CTpOUTENBCTBO JKEIE3HBIX JOPOT, ITYTh U ITyTEBOE XO3SMCTBO
3HaHHS 00 0TX0/1ax, 00pa3yIONIMXCs Ha paboueM MecTe / Ha
JTamax MpOU3BOJICTBA;

- c(hopMHUPOBAHHOCTH Y CTYIEHTOB crienanibHocTh 23.02.08
CTpOoUTENBCTBO KETIE3HBIX JOPOT, IYTh U IMMyTEBOE XO3SMCTBO
MIOHSITHS O PeCypcocOeperarnux TEXHOIOTHsIX.

- ¢(hOpMHUPOBAHHOCTH Y CTYJAEHTOB crielnanbHocTH 23.02.08
CTpOoUTENBCTBO JKETE3HBIX AOPOT, MYTh U IMMyTEBOE XO3SICTBO
YMEHUS TIPUMEHSITh TIOJYYCHHBIC 3HAHUS JUIsl OO BSICHCHHUS
OMOJIOTHUYECKHX MPOLIECCOB U SIBICHUM, ISl IPUHSITUS
NPaKTUYECKHUX PEIICHUI B MOBCETHEBHOM JKU3HU C IENTBIO
oOecnieueHus 6€30MaCHOCTH CBOETO 3JI0POBbSI, 3I0POBbS
OKPYKaIOIIHX JIFOJICH, COOIOICHHS 3I0POBOTO 00pa3a KU3HH,
HOPM IPaMOTHOTO TOBEJICHUS B OKPY)KAIOIIEH MTPUPOTHON
cpene; MOHMMaHue HeOOXOAMMOCTH HCIIOJIb30BaHHUS
JIOCTHYKCHU COBPEMEHHOW OMOJIOTHH, OMOTEXHOIOTHH ISt
PaIMOHAIBFHOTO TIPUPOIOTIONH30BaAHUS.

- chopMHUPOBAHHOCTH Y CTYIEHTOB crieraibHOCcTH 23.02.08
CTpOHTEIHCTBO JKEIIE3HBIX JIOPOT, MTYTh U IYTEBOE XO3SHUCTBO

IMOHATHA O TEXHOJIOTUAX, UCITOJIB3YEMBIX JIJII OYUCTKHU
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OKpYXaroIlei cpesibl C MOMOIIBIO TPOMBIIITIEHHON
OMOTEXHOJIOTMH, BKJIOUasi OMOpeMeINallnIo 3arps3HEHHBIX
Y4aCTKOB, OYUCTKY BOJIbl U TIOYBBI, & TAKKE YTHIIN3ALMIO

OTXOO0B.
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2. CTpyKTypa u coaepxanue 00meo0dpa3oBarebHON AU CHUILIHHBI

Bup yueOHoii padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHUTIINHBI 78
B T.4.

TEOPETHUCCKUE 3aHATHS 47
MPaKTUYECKHUE 3aHATHUS 19
1a00paTOPHBIC 3aHITHS 6
Kontponbnas padora 4
OCHOBHOE colepKaHue 72
IIpodeccnonaIbHO OPUEHTHPOBAHHOE COepP:KaHMe (COdepPKAHNE 12
NMPUKJIAJTHOT O MOAYJIs1)

[IpodeccronaibHO-OPUEHTHPOBAHHOE COJEPKAHUE 41%
Ipome:kyTounasi arrectanus (nuddepeHIupoBaHHbIH 3a4ET) 2

14




2.2. TemaTuyecKui IJIAH U COIEPKAHME TUCHUILIUHBI

HanMeHOBAHMe Conepman;ae y4eOHOro marepuaja (0CHOBHOe 1 npod;eccnona.m)ﬂov O6nem dopMupyembie
OpPMEHTHPOBaHHOe)’, 1a00paTOPHbIC U NPAKTHYECKHE 3AHATHS, NPUKJIATHOH MOAY/1b KOMIIeTeHIIUH
pa3/iesioB U TeM 4acoB
(nMpu HAJIMYNIH)
1 2 3 4
Paznea 1. Kierka- cTpyKTYpHO-(YHKIIMOHAJIbHAS eJUHULA KUBOT'0 18
Tema 1.1. Conepxanre yueOHOT0 MaTepuana 2
Buoaorus Buonorus — Hayka o xuBo# npupojae. CBA3u OHOJIOTHH € O0IIECTBEHHBIMH, TEXHUUECKUMH U
B CHCTeMe HayK. JIPYTUMHU €CTECTBEHHBIMU HayKaMu, Guiaocodueit, penuruei, STHKON, SCTETUKON U TIPABOM.
Oo0wmas Pone Owonornn B (QOpMHPOBAaHHUM COBPEMEHHOW HayyHOW KapTuHbl Mupa. Cucrema
XapaKTepuCTHKA OHMOJIOTMYECKUX HayK.
KU3HH Metoabl TO3HAHUS KUBOM MpHUpOnbl (HAOIIOACHUE, SKCIIEPUMEHT, ONMHCAHUE, M3MEpEHHE,
KkiaccuuKanus, MoJeIUpoOBaHNe, CTaTUCTUYeCcKas 00paboTKa TaHHBIX). OK-02
JXKusble cucteMbl (OMOCHCTEMBI) KaK MpeaAMeT n3ydeHus Onosnoruu. OTInYue KUBBIX CUCTEM IIK 2.4.
OT Heopranuyeckoi npupoasl. CBoicTBa GMOCUCTEM U UX pazHOOOpasue.
YpoBHH OpraHu3auu ounocucTem: MOJIEKYJISIPHO-TEHETUUECKUH, KJIETOYHBIH,
OpPraHU3MEHHBIN, MOMYIALMOHHO-BUIOBOM, HSKOCHCTEMHBI (0MO - TEOLEHOTUYECKHIA),
o6unochepHbIi
Tema 1.2, Cozepxanue yueOHOro MaTepuana 2 OK-1,  OK-2,
Xumuyeckuii coctaB | XUMUUYECKUNA COCTaB KJIETKH. XMMHYECKHE SJIEMEHTHI: MaKPOAJIEMEHThI, MUKPO3JIEMEHTHI. OK-04
kJeTku. Bona Bona um MuHepanpHble BemecTBa. OYHKIMM BOJbI U MUHEPAJIbHBIX BELIECTB B KIIETKE.
W MHHepaJIbHbIe [MonnepsxaHue 0CMOTHYECKOTO OanmaHca
Beliecrea IIpakTnyeckoe 3aHsTue 1
Ne 1 «buonoruueckass pojib MHUHEpaJIbHBIX BEILECTB B 00ECHEUEHUM >KU3HEACATEIbHOCTU
OpPraHU3MOB, MTPOSABIICHUS AMcOaTaHca MUHEPAJIbHBIX 3JIEMEHTOB)
Tema 1.3. Coneprkanue yqeOHOro MaTepuasa 4

3 OOpasoBaTenbHas OpraHU3alys BIPaBe CaMOCTOATENLHO OIIPEENATh MOCIE0BATEILHOCTE U3yUEH s Pa3AeioB M TeM, BXOIAIINX B HUX, a TAKXKE IIEpPepaclpeIelarh KOIMYECTBO
YacoB JJIS OCBOGHHS OOydJalOIMMHUCS Y4eOHOTO MaTepmajia, C Y4eTOM JIOTHMKH (DOPMHpPOBAHHS IPEIMETHBIX PEe3yAbTaTOB, OOMMX M MPOQPECCHOHATHHBIX KOMIIETCHIIHH,
MEXIIPEIMETHBIX CBSI3€H ¢ APYTHMHU AUCIUILTNHAMY 00I1e00pa30BaTeIFHOTO M 00MIenpo(hecCHOHaTBFHOTO IUKIOB yueOHoro miana OI1.

15




Bbuoaornuecku
BaJKHbBIE
XUMHYECKHe
coeTHHEeHHUs

benku. CoctaB u ctpoeHne 0eakoB. AMUHOKUCIIOTE — MOHOMEpHI OenkoB. HezameHumble u
3aMEHUMBIE AMUHOKUCIOTHI. AMHHOKHCIIOTHBIM COCTaB. YPOBHHM CTPYKTYphl O€IKOBOMN
MOJICKYJIbI (TIe€pBUYHASI, BTOPUYHAS, TPETUUHAS M YETBEPTUYHAST CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonoruueckume ¢yHkuun OenkoB. DepMeHTHI — OHOIIOTHYECKHE
katamm3aTopbl. CTpoeHHme QepMeHTa: aKTUBHBIA IIEHTP, CyOcTpaTHas CHEU(PUIHOCTS.
KodepmenTsl. Butamunsl. OTindns GepMEeHTOB OT HEOPTaHUYECKUX KaTaJIu3aTOpPOB.
VYrieBonbl: MOHOCaxapuabl (TJTFOKO3a, prubo3a M J1e30KCHprb03a), Arcaxapuisl (caxaposa,
JaKTO3a) M TOJUCAaXapHibl (Kpaxman, TIMKOTeH, IeJUTI0NIo3a). buomornyeckue ¢yHKIHH
yraeBonoB. Jlumuael:  Tpurnuuepunsl, Gochorunuabl, Ccrepousl. [ 'uapoduibHO-
rugapodoOHble cBoiicTBa. buonornueckue ¢ynkmumu nununoB. CpaBHEHHE YIIIEBOOB,
OCJIKOB W JIMMUJOB KaK HMCTOYHWKOB HSHepruu. Hykmennosbie kuciotel: JIHK m PHK.
Hykneotuapl — MOHOMEpBI HYKJIeHHOBBIX KucaoT. Ctpoenue u ¢pynkmuu JJHK. Crpoenue u
¢bynkuuu PHK. AT®: ctpoenne u GpyHKIun

JlaboparopHsble 3aHsATHS (Ha BEIOOp MpernoaaBaTens)

Ne 1 «Onpenenenue Butamuna C B IpoAyKTax MUTaHUS»

i «OnpeaesneHue HaTuuKs Kpaxmaia B IPOAYKTaxX MUTaHUs»

i «['mapopmibHO-THIPO(GOOHBIE CBOWCTBA JTUITHIOB)

win «M3ydyeHne KaTaJTUTHUYECKOW aKTUBHOCTH (EepMEHTOB (Ha MpHUMEpe aMuiasbl WU
KaTajasbl)»

Tema 1.4.
CTpyKTypHO-
(yakunonanbHas
OpraHu3anus
KJIETOK

Cojnepxkanue y4eOHOTO MaTepHaa

[Mutonorus — Hayka o kietke. KnetouHas Teopust — mpuMep B3auMoAecTBus ujaei 1 pakTos
B Hay4HOM ITO3HAHUU. METObl U3yUEHUs KIIETKU.

Knerka kak menoctHas skuBas cucrema. OOLIue NMPU3HAKU KIETOK: 3aMKHYTas HapyxHas
MemOpana, mosekynbl JIHK kak reneTrnueckuii anmapar, cucteMa CUHTe3a Oeska.

Tumbl  KIeTOK: d2yKapuoTH4ecKas U Ipokapuotudeckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckon kietku. Kierounast crenka Oaktepuil. CTpoeHHE >YKapHOTHUYECKOU
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, )KUBOTHOM M TpUOHOM KieTKU. [loBepXHOCTHBIE
CTPYKTYpbI KJIETOK— KJIETOYHAs CTEHKa, TJIMKOKaIWKC, ux (yHkuuu. I[lnazmatuyeckas
MeMOpaHa, ee CBOMCTBA U Q) YHKITUH.

Hurorutazma u ee opranouasl. OnHomeMOpaHHble opraHouasl kietku: IIIC, ammapar
I'onbmku, nu3zocoMmsl. [lomyaBTOHOMHBIE OpPraHOMABI KJICTKH: MHUTOXOHIPHUH, IIACTHIBIL.
IIpoucxoxneHne MUTOXOHIpUM M Tuactua. Buael mmactun. HemeMOpaHHbBIE OpraHOW[BI
KJIETKH: pPHOOCOMBI, KJIETOUHBIH IIEHTP, LEHTPUOJU, PECHUYKH, KIyTHKU. DyHKumn
OpPraHOMJIOB KJIETKU. BKIItOUeHus.
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SAnpo — perynaropsbiii neHtp kietku. CTpoeHue siapa: siiepHas 000J0uKa, KapHoIuiazMma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBL. TpaHCIIOPT BELIECTB B KJIIETKE

JlaGopaTopHble 3aHATHUS (Ha BEIOOD MPETo1aBaTes)

Ne 2 «Ctpoenue KIeTKH (pacTeHusi, 5)KUBOTHBIE, TPUOBI) M KIETOUHBIC BKIIIOYCHHS (Kpaxmad,
KapOTHUHOU/IBI, XJIOPOIIJIACTbI, XPOMOILIACTHI)»

i «M3ydeHue cTpoeHUs KJIETOK PaCTeHHUH, KUBOTHBIX U OAKTEPHH MOJI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax U ux ONUCaHUe»

i «lIpoHuriaemocts MeMOpaHsbl (I1a3MOJIN3, AETIA3MOJIN3)»

Tema 1.5.
OO0MeH BellIeCTB
U npeBpalieHue

JHEPrum

B KJIETKeE

Coneprkanne yaeOHOTO MaTepurana

OOMeH BemiecTB, UM METa0OIM3M. ACCUMIIIALUS (TUTACTHYECKUI OOMEH) M TUCCUMMIISIIHS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IUHOTO Tpolecca Merabonu3Ma. Ponb 3akoHOB
COXpaHEHUs BeUIeCTBAa M HHEPruM B MOHMMaHUU MeTabonu3ma. Tumbl oOMeHa BEIleCTB:
aBToTpoHBIl U Tereporpodubiii. Pons pepMeHTOB B 0OMEHE BEIIECTB W MPEBpAIICHUU
sHepruu B kieTke. Dorocunre3. CBetoBass M TemHOBas (a3pl ¢orocuHTe3a. Peaxium
¢dotocunTe3a. DPPeKTUBHOCTh (HOTOCHHTE3a. 3HAaUeHHE (POTOCUHTE3A JUI KU3HU Ha 3eMIle.
Bnusaue ycnoBuii cpeasl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTU Y
KYJIbTYPHBIX pacTeHHH. XEMOCHHTE3. XEMOCHUHTE3HpylIluue OakTepuu. 3HaueHUe
XEMOCHHTE3a JJIs ’KU3HU Ha 3eMIie.

DHepreTuyeckuii 0OMeH B KieTke. Paciiensienue BemecTs, BbICTICHUE U aKKyMYJIHPOBaHHUE
SHEPTHH B KJIETKE. DTambl dHEPreTHUYecCKoro oomeHa. ['nukonu3. bpokeHne M ero BUIBI.
Kucnoponnoe okxucienue, wim kietoyHoe asixanue. OxucnutensHoe (pocopummpoBaHue.
D} hEeKTUBHOCTH YIHEPTETUIECKOr0 0OMEeHa

Tema 1.6.
Buocunres 0eka

Coneprkanrie yaeOHOTO MaTepraia

Peakiun wmatpuuHoro cuHre3a. [enermyeckas wuHpopmamms wu JIHK. Peammsarnus
TeHEeTUYECKON MH(pOpMaIuK B KIeTKe. | eHeTH4eCKuid KO ¥ ero CBOMCTBa. TpaHCKpUIIIHS —
MatpuuHbli cuHTe3 PHK. TpaHcnmsaumss — OwocuHTe3 Oenka. ITambl TPaHCISAIUH.
KoaupoBanue amuHokuciot. Poib pubocom B OuocuHTe3e Oenka

[IpakTHueckoe 3aHsTHE

No 2 «Pemenune 3a1a4 Ha ONIPEEIICHUE MMOCIE0BATEIbHOCTH HYKJICOTHI0BY

Tema 1.7.
Bupycsi

CopepxaHue yueOHOro MaTepuana

Hexknerounsie hopmel xu3Hu — BUpychl. Mctopust otkpeitus BupycoB (/[. V. MiBaHOBCKwMif).
OcoOeHHOCTH CTPOSHHS M )KU3HEHHOTO IHKJa BUpycoB. bakrepnodaru. bonesnu pacrenwii,
’KUBOTHBIX M YEJIOBEKA, BhI3bIBaeMble BHUpycaMu. Bupyc nmmyHonedunura yenoseka (BHUY)

OK-01,
OK-02,
OK-04
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‘ — Bo30ynutens CIIM/la. [lpodunaktuka pactpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

Pa3znen 2. CtpoeHue u (pyHKIIHM OPraHu3Ma 16
Tema 2.1. Copepxanre yueOHOr0 MaTepuaa 2
KusHeHHbId UK | KIETOUHBI 1MWK, WM KU3HCHHBIM WK KiIeTku. WuTepdaza m wmuto3. Ilpomeccs,
KJIeTKH npoTekaromue B uHTepdaze. Permmkanus — peakuus marpuunoro cuareza JJHK. Ctpoenune
XpOMOCOM. XPOMOCOMHBIN HAOOp — KapuOTHIL. JIUTUIONIHBIA W TaIUTIOUAHBIA XPOMOCOMHBIS
Habopbl. XpomaTunabl. LluTONOrMUYECKHE OCHOBBI Pa3sMHOXKEHHMS M HHIUBHIYaJIbHOTO
pa3Butus opraHu3sMoB. Jlenenue kimetkum — wMuto3. Cragum wmurtosa. [Iponeccsl,
MPOUCXOJAIIME HAa pa3HbIX CTaAWAX MHUTO3a. DBHOJOrMYECKHl CMBICT  MHUTO3a.
[IporpamMmmupyemasi ruOesnb KIETKH - alloNTo3
Tema 2.2. CopepxaHue yueOHOro MaTepuana 2
®opmbl ®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecronoe U mojoBoe. Busl 6ecrnosoro pasMHOKEHHUS:
Pa3MHOKEHUSA JIeJIeHHEe HaJ[BO€ U MOYKOBAHHME OJTHO M MHOT'OKJIETOUHBIX, CHOPOOOpa30BaHNE, BET€TaTUBHOE
OPraHNu3MoB pa3MHOXXeHHe. MckyccTBEHHOE KIIOHMPOBAaHUE OPTaHU3MOB, €r0 3HaYCHHE JUIsl CEIEKIUH.
[TonoBoe pa3MHOkeHUE, ero oTanuust oT Oecnosoro. Meio3. Cragun meiio3a. IIpouecchl,
IIpoucxojsmme Ha cragusx Menosza. lloBeneHume xpomocom B Menosze. Kpoccunrosep.
buonoruueckuii cMbIci U 3HaUeHHE Melo3a. ["ameTorenes — nporecc o0pa3zoBaHUsI MOJIOBBIX
KJIETOK y *HBOTHBIX. [10JIOBBIE JK€JI€3bl: CEMEHHUKU U sIMYHUKH. OOpazoBaHHe U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30uj, SHIIEKIeTKa) — CIepMaTOreHe3 U OOreHes3.
OcoOeHHOCTH CTPOEHUS SIMIIEKIIETOK U criepMaTo3ouaoB. OmnogorBopenue. IlapreHorenes
Tema 2.3. Coneprkanue yqeOHOro MaTepuasa 2
NuuBuayanbHoe | MaauBuyanbHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBLHOE pa3BUTHE (SMOpHOTEHE3). DTallbl
pa3BUTHE SMOpPHUOHAILHOTO Ppa3BUTHSA y TIO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHME, TacTPYJSALUs,
OPraHu3MoB opranoreHe3. IlocTomOpuoHanbHOE pa3BUTHE. THUIBI MOCTAIMOPHOHAIBHOTO Pa3BHUTHS:
npsMoe, HempsiMoe (TMYMHOYHOe). BnusiHue cpeapl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BpPOXKJEHHBIE yponacTBa. Poct u pasBurue pacteHuil. OHTOreHe3
[[BETKOBOT'O pAaCTEHUS: IBOWHOE OMIOIOTBOPEHUE, CTPOCHHE CEMEHU, CTAJNH Pa3BUTHUS
ITpakTuyeckue 3aHATUS 1
Ne 3 «Mudexnumonnblie 3a0601eBaHUs U SMTUAECMHUH B HCTOPUU YEJIOBEUECTBAY.
Ne 4 «BakumHanus Kak npouiIakTika HHPEKITMOHHBIX 3a00JIeBaHUID
Tema 2.4. Coneprkanne yaeOHOT0 MaTepuana 4
3akonomepnoctu | [IpenmeT u 3agauu TEHETHKH. Poib HUTOJIOTHHM M SMOPUOJIOTHH B CTAHOBIICHUHM TE€HETHKH.
HaCJIe/I0BaHUs Bknag poccuiickMX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE TE€HETHKH. MeTo/bl T'€HETHUKU

OK-01, OK-02,
OK-04

OK-01,

OK-02,

OK-04 18




(rubpug0NIOTNYECKU, LUTOTEHETHYECKUH, MOJEKyJIspHO-reHeTHueckuil). OCHOBHBIE
TEHETUYECKUE MTOHATHUSA. | eHeTHuUecKass CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEILUBAHUM.
3aKOHOMEPHOCTH  HACJIEIOBaHHWs  NPU3HAKOB,  ycTaHOBIeHHble [.  Menzaenem.
MoHorubpuiHoe CcKpeluBaHue. 3aKOH eIWHO0Opasusi TMOpPUIOB TEPBOTO IMOKOJIECHHUS.
IIpaBuii0 JOMMHHMpOBAaHMs. 3aKOH PpACIIEIUICHHs IPHU3HAKOB. ['MIIOTE3a 4YHMCTOTBI raMer.
[TonHoe u HemonHOE AOMUHHMpOBaHUE. [UrnOpuaAHOE CKpeluBaHHe. 3aKOH HE3aBUCHMOTO
HacJleIOBaHUsl TMPU3HAKOB. lluToreHernyeckre OCHOBBI JUTMOPUIHOIO CKPELIMBAHMUA.
AHanusupyrouiee CcKpemuBaHue. [Icrosb30BaHME aHATM3HUPYIOLIETO CKPELIUBAHUS IS
oTpe/IeNICHUs] TEHOTHUIIA 0COOH

HpaKTI/I‘leCKOC 3aHATHUC

Ne 5 Pemenue 3ala4 Ha OINpeACIICHUC BCPOATHOCTU BO3HHUKHOBCHHA HACJICACTBCHHBIX
IMPpU3HAKOB IIpU MOHO-, HOH-, HOJ'II/IFI/I6pI/I)1HOM U aHAJIU3UPYIOIIEM CKPCIIMBAaHUMU,
COCTAaBJICHUC 'CHOTUITMYCCKUX CXCM CKPCIINBAHUA

Tema 2.5. Coneprxanue yueOHOro MaTepuasia
CuenyieHHoOe CuerieHHOe HacjenoBaHue Tmpu3HakoB. PabGora T. Moprana 1o CHEMIGHHOMY
HacJIe[I0BaHHe HaclieIoBaHUI0 TeHOB. Hapymienue cuenieHuss Te€HOB B PE3yJbTaTe€ KPOCCHHIOBEpA.
NPU3HAKOB XpoMOCOMHasi TEOpHsl HACIEACTBEHHOCTH. [ eHeTHUeCKre KapThl.
I'eneruka mona. XpoMOCOMHOE oOmpeAesieHUe Moia. AyTOCOMBbI U TOJOBBIE XPOMOCOMBI.
['omorameTHble U reTeporameTHbie opraHu3Mbl. HacienoBanue Nnpu3HAKOB, CIETUICHHBIX C
IIOJIOM
[IpakTrueckoe 3aHsTHE
No 6 Pemenue 3amady Ha ONpeaereHUE BEPOSITHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX
MPU3HAKOB TPU CHEIJICHHOM HACJIEIOBAaHWH, COCTABJICHHE TI'E€HOTHIHUYECKUX CXEM
CKpEUIMBaHUs
Tema 2.6. Coneprxanue yueOHOro MaTepuaa
3akoHOMEpPHOCTH N3menunBocTh. BHibl H3MEHYMBOCTH: HEHACJIEICTBEHHAs U HaciencTBeHHas. Poib cpessl B
H3MEHYHBOCTH HEHACJICZICTBEHHON W3MEHYMBOCTH. XapaKTePUCTUKAa MOJM(PUKAIMOHHONW H3MEHUYHUBOCTH.

BapurannoHnHslil psg 1 BapuanmonHas kpusas. Hopma peakiuu npusnaka. KosnnuectseHHsle
U KayeCTBEHHbIE TNPU3HAKM U MX HOpMa peakuuu. CBoiicTBa MOIU(PUKAIIMOHHON
U3MEHYUBOCTH.

HacnenctBeHHast, WiaM TreHOTHNMYECKas W3MEHYMBOCTh. KoMOMHATHBHAs H3MEHUUBOCTb.
Meiio3 ¥ 1OJIOBOM MpoliecC — OCHOBAa KOMOWHAaTMBHOM H3MEHYMBOCTH. MyTalmoHHas
n3MeH4nBOCTh. Kiaccudukanust MyTanuil: reHHble, XpOMOCOMHBIE, FeHOMHBbIE. YacToTa M
OpUYMHB  MyTanuid. MyrtareHHble  (QakTopbl. 3aKOH T'OMOJIOTUYECKHX pSIOB B
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HACJIECTBEHHON N3MEHYNBOCTU
H. Y. BasunoBa

HpaKTI/I‘ICCKOC 3aHATUC

Ne 7 Pemenne 3agady Ha OIpEIEICHHE BEPOATHOCTH BO3HUKHOBEHHUSI HACIIEICTBEHHBIX
MPU3HAKOB TPH PA3JIMYHBIX THIIAX B3aHMMOJICHCTBUS T€HOB, COCTABJICHHUE T'€HOTHITMYECKHUX
CcXeM CerHII/IBaHI/Iﬂ

Tema 2.7.
I'eneTnka yejoBeka

Coneprkanne yaeOHOTO MaTepuana

I'enetnka demoBeka. Kapmorum demoBeka. (OCHOBHBIE METOJbl TEHETUKH YEJIOBEKA:
reHEeaIOTUYECKUH, ONM3HENOBBIA, HUTOTEHETUYECKUH, OMOXMMHUYECKUN, MOIICKYISIPHO-
reHetudeckuii. COBpEMEHHOE OIpECICHNEe TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTUITUPOBAHUE, B TOM uucie ¢ nomomisto [1[P-ananu3a. HacnencrBenHsie 3a001eBaHus
YeJIOBeKa: TeHHble O00Je3HH, OOJE3HH C HACJIEICTBEHHOW IPEapaciioioKEHHOCTBIO,
XpoMocoMHbIe Oone3Hu. CoMaTH4ecKre M TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHuniel  310poBOrO0  OOpa3a KHU3HW, JMATHOCTHUKUA, NPOPHIAKTHKA U  JICUYCHUS
TeHeTHYECKUX  OonesHeld.  MeauKo-TeHeTH4ecKoe  KOHCYJIBTUPOBAHHE. 3HaueHue
MEJIMIIMHCKOW TEHETUKH B TPEIOTBPAIICHUH W JICUCHUH TEHETHYECKUX 3a00seBaHUN
YyeJIoBeKa

IIpakTrueckoe 3aHsATHE

Ne 8 «CocraBneHue 1 aHaIu3 pOAOCIOBHBIX YEJIOBEKA»

Pa3nen 3. Teopusi 3BoJIIOLUH

14

Tema 3.1.
IBOJIOIMOHHAS
Teopus
" ee MecTo
B OMoJiorum

Cojnepxkanue y4eOHOTO MaTepHaa

[TpeanochbuIKM BO3ZHUKHOBEHUS YBOJIIOIIMOHHOW TEOPHUH. DBOJIOIMOHHAS TEOPHS U €€ MECTO
B Ouonoruu. BrnusHue 3BOMIONMOHHONW TEOPHM HA pa3BUTHE OWOJOTHMM U JAPYIHX HAYK.
CunerenbcTBa 3BoNMONMH. [laneoHTomornyeckue: nociae10BaTeNbHOCTh MOSBIECHUS BUJIOB B
[AJICOHTOJIOTUYECKOI JIeTONUCH, NepexoaHbie (Gopmbl. buoreorpaduueckue: cxoJICTBO U
pasznuuue ¢ayH u GIop MATEPUKOB U OCTPOBOB. DMOPUOIOTHYECKUE: CXOJCTBA U PA3THUNS
SMOPHOHOB Pa3HbIX BUJOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE,
aHAJIOTMYHbIe, PYIUMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKUE:
CXOJICTBO MEXaHM3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METa0OJIMYEeCKUX MyTel y Bcex
YKUBBIX OPraHU3MOB.

OpomonmonHass Teopuss Y. Jlapuna. Ilpennochuiku BO3HUKHOBEHHUS JapBHHH3MA.
JBukyuiye cuwibl 3BOJMIOLMK BHAOB 10 [lapBuHy (M30BITOUHOE pa3MHOKEHUE IPHU
OIPaHUYEHHOCTH PECYpCOB, HeolpeneiaéHHass M3MEHUMBOCTh, 00phOa 3a CyIIeCTBOBAHUE,

OK-01, OK-02,
OK-04
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€CTECTBEHHBIN 0TOOD)

Tema 3.2. Copepxanue yueOHOro MaTepuana
Mukpossomonusa | Cunreruyeckas teopus sBomtonnu (CTD) u e€ OCHOBHBIE MOJNIOKEHHUS. MUKPOIBOIIOIMS.
[Momynsiust Kak eTWHKIA BUAA U SBOJIOIHH.
JBwxymme cuibl ((hakTOphI)IBOIIONMM BUAOB B INpHpojae. MyTallMOHHBIM mpolecc U
KOMOWHATHBHAsT M3MEHYMBOCTh. [lomynsnnoHHBIE BOJMHBI M jApeiid reHoB. M3omsamus u
murpanua. EcTtecTBeHHbII 0TOOp — HampaBisiomuid  ¢akrtop HBodOnUH.  DPOpPMBI
ecTecTBeHHOro ot0opa. IlpucrnocoOieHHOCTh OpraHu3MOB KakK pe3yibTaT 3BOJIOLUH.
[Tpumepsl mpucrnocobieHnit 'y OpraHu3MoB. ApomMopdo3bl M uAHoajanTanuu. Bux u
BuniooOpaszoanue. Kpurepuu Buma. OcHoBHBIE (OPMBI BUI000pa30BaHus: reorpaduaeckoe,
IKOJIOTHUECKOE
Tema 3.3. Coneprxanue yueOHOro MaTepuasa
MaxkposBoaonusa | Makpospomonusa. DPopMbl  3BONMOUMHU:  (UIETHUECKAs, IWBEPreHTHAas, KOHBEPreHTHas,
napasuienbHas. HeoGpatuMocTs 3BOTIOINH
IIpakTryeckoe 3aHaTHe (Ha BEIOOD MpenogaBaTeis)
Ne 9 «CpaBHenue BUJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHIO»
i «Onrcanue NpUCcnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIIFHOTO XapaKTepay
Tema 3.4. Coneprkanne yaeOHOTO MaTeprana
3apoxaenue JloHay4HbIe TIpENCTaBICHUS O 3apOXICHWH XW3HH. HaydHble THIOTE3hI BO3HHKHOBEHUS

H Pa3BUTHUE KU3HU

JKU3HU Ha 3emJie: abuoreHe3 W MaHCrepMus. XUMHUYECKas BOMIONHS. AOHOTCHHBIN CHHTE3
OPraHMYECKHX BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKICHUE
XAMHAYECKOH HBoJronMd. HavanpHble 3Tamel Ouosiormyeckoil ssosronmu. I'mmoresa PHK-
Mupa. PopMupoBaHHEe MEMOpPAHHBIX CTPYKTYp M BO3HUKHOBEHHE NPOTOKIIETKU. [lepBbie
KJIETKH U UX HBONIONMUsS. PDOPMUPOBAHNE OCHOBHBIX T'PYII )KMBBIX OPTaHU3MOB.

PazButune xu3Hu Ha 3emie no 3pam U nepuonam. Karapxei. Apxeickas U npoTepo30oncKas
opbl. Ilanmeo3oiickas 3pa u e€ mepuoAbl: KeMOPHHUCKHUN, OpPJOBUKCKHM, CHIYPHICKHH,
JICBOHCKHUH, KaMEHHOYTOJIbHBIN, TTEpMCKUM. Me3030iickas 3pa U €€ NMepuobl: TPHUACOBBIH,
IOpCKUii, MenoBor. KaitHo30McKkass 3pa W €€ Nepuolbl: MNaJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT'€HOBBIM.

Tema 3.5.
Cucrema
OPraHu4YecKoro

Copepxanne yueOHOr0 MaTepuana

Cucrema OpraHM4ecKoro Mupa Kak OTpakeHHEe 3BOJOLMU. OCHOBHBIE CHCTEMAaTHUYECKHE
Ipynnbl OpraHu3MoB. XapaKTepUCTHKa KIMMaTa M reojlorndeckux mnpoueccoB. OCHOBHBIE

OK-01,
OK-02,
OK-04
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Mupa. ATambl HBOJIIOIMU PACTUTENBHOTO W KUBOTHOTO MHUpPA. ApoMOpQo3bl Yy pacTeHHH H
IIpoucxoxnenue JKUBOTHBIX. [losiBIIEHNE, pacliBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.
YeJ10BeKa — OBoiIonMs  4YeloBeKa. AHTPOINOJIOTHs Kak Hayka. Pa3Butue mpelcTaBiIeHHH O
aHTpPONOreHe3 IIPOUCXOXIECHUN uelloBeKa. Meroabl M3ydeHMs aHTponoreHesa. (CXolCTBa M pasiuyuus
YeJIoBeKa M JKUBOTHBIX. CHCTEMaTHYeCKOE IOJOKEHHE 4YeJIoBeKa. JIBMIXKyIIME CHIIbI
(paxTopsr) anTpomoreneza. HacnencTBeHHAas HM3MEHYMBOCTh M €CTECTBEHHBIH OTOOP.
OO6mecTBEHHBIN 00pa3 KU3HU, U3TOTOBJIICHUE OPYIUH TpyAa, MBIIIUICHUE, PEYb
Tema 3.6. Copepxanue yueOHOro MaTepuana 2
OcHoBHbIe cTaiun | OCHOBHBIC CTaJIMM W BETBH DBOJIOIUHM YEJIOBEKA: aBCTPAJIONUTEKH, UEIOBEK YMEIbIH,
IBOJIIONMH YejIoBeKa | YenoBek mnpsaMoxonsamui, YenoBek HeaHIepTalbCKuid, YenoBEeK pa3yMHbI COBPEMEHHOTO
tuna. Haxoakn vckonaemMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUS, 00JIACTh PACIIPOCTPAHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.
Yenoseueckne pacbl. OCHOBHBbIE OOJIBIIME pachl: €BpONEOH]IHAs (eBpas3uiickas), Herpo-
aBCTpajiouJiHasi (SKBaTOpHalibHAs), MOHrOJIOWAHAs (a3uaTcKo-aMepukaHckas). UYepTsl
MPUCIIOCOOJICHHOCTH TPEJICTABUTENIEH YeNOBEYECKMX pac K YCIOBHUSAM CYILECTBOBAHUS.
EnuncTBO uenoseueckux pac. Kpuruka pacuzma
[TpakTrueckoe 3aHsTHE (Ha BBIOOD MPEIOIaBaTesl) 1
No 10 «Bpems u myTu paccesieHus YeaoBeKa o MIaHeTe»
i «IIprcrnocobIeHHOCTh YesloBeKa K Pa3HbIM YCIOBUSAM Cpebl. BiusHue reorpaduieckoit
cpenibl Ha MOp(hOIOTrHIo U (PU3UOTIOTHUIO YETIOBEKA»
Koutpoabnasn DBOJIIOIIMOHHAS OMOJIOTHSA 2
pabora
Pasznea 4. Dxojiorus 16 OK-01, OK-02,
Tema 4.1. \ Copepxanre yueOHOT0 MaTepuana 2 OK-04, OK-07
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JdKoJiorus
Kkak Hayka. Cpenpbl

DKOJIOTHS KaK HayKa. 3ala4uM ¥ pa3/ieibl SKOJOTHUU. MeTO bl SKOJTOTHUYECKUX UCCIIEI0BaHUMN.
DKOJOTUYECKOEe MHUPOBO33PEHHE COBPEMEHHOTO yenoBeka. Cpenpl OOMTaHUS OPTaHU3MOB:

JKH3HHU. BOJHAsl, HA3eMHO-BO3/YyIlHAs, IIOYBEHHAas, BHYTPUOPraHW3MEHHAs. OKOJOTHYECKHe
JKOJI0THYeCKHe ¢dakrTopsl. Knaccugukamust sKonoruyeckux ¢GakTopoB: aOMOTHUYECKHE, OHMOTHYECKUE U
(dakTopbI aHTpornoreHusle. JlefictBue 5sKkoIOrMueckux (HakKTOpOB Ha OpPraHU3MbL. AOMOTHYECKHUE
(bakTophI: CBET, TEMIIEpaTypa, BiIakHOCTh. PoTtonepuoansm. [Ipucnocobnenns opraHuzMoB
K JeHCTBUIO abuoTHdeckux (akTopoB. buomornmueckue putmbl. buotudeckue ¢GakTOpHI.
Bunger OMOTHYECKMX  B3aUMOJICHWCTBUN: KOHKYPEHIMS, XWITHUYECTBO. I[lapasuTuswm,
MYyTyalli3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJICOHUUYECTBO), aMEHCAIU3M, HEUTPATU3M.
3HayeHne OMOTHYECKUX B3aWMOJICHCTBUN JISi CYIIECTBOBAHUS OPIaHHW3MOB B MPHPOJIHBIX
coo011ecTBax
Tema 4.2. Coneprxanue yueOHOro MaTepuasia
JIKOJIOTHYECKHE DKOJIOTHYECKHE XapaKTepUCTHKH Momyisiuud. OCHOBHBIE TOKa3aTeNld  MOMYJISAIMH:
XapaKTePUCTHKH | YUCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPHUPOCT, MUrpauus. JuHamuka
NONYyJIsIMHU YHUCICHHOCTU MONYJISIIMU U €€ Perymsuus
IIpakTHueckoe 3aHsATHE
Ne 11 «IlocuéT NIOTHOCTH NONYJISIUI pa3HbIX BUJIOB pACTEHUI»
Tema 4.3. Conepxanre yueOHOr0 MaTepuaa
CoobmecTBa CoobmiectBo  opranm3MoB  —  OworieHo3.  CTpyKTypel ~ OHWOIIEHO3a:  BHIOBas, OK-01,
OPraHM3MoB, NPOCTpaHCTBEHHas!, Tpoduueckas (nmuuiesas). Bunpl-nomuHanTel. CBs31 B OMOIIEHO3E. OK-02,
IKOCHCTEMbI Oxonornyeckue cucreMbl (3kocuctembl). IloHdarue o0 »3KkocucTeMe U OHMOreolEHO3E. OK-04,
@DyHKIIMOHAIBHBIE KOMIIOHEHTBl AIKOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, pPEIyLEHTHI. OK-07
KpyroBopot BewiecTB U MOTOK 3HEPrUuu B 3KocucTteMme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetu. OCHOBHBIE MOKa3aTeNd SKOCHUCTEMBI: Ouomacca,
MPOAYKIHMSL. DKOJIOTUYECKUE MUPAMUJbL: MPOIYKIMHU, YUCICHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOpPETYJIsilius, pazButue. CyKueccus
Tema 4.4. Coneprxanue yueOHOro MaTepuasa
IIpupoansie [IpuponHble 3KOCHCTEMBI. DKOCHCTEMBI peK M 03Ep. OKOCUCTEMA XBOWHOIO WIH
JIKOCHUCTEMbI HIUPOKOJIMCTBEHHOTO jeca. AHTpOIIOT€HHbIE 9KOCHCTEMBI. ATpPO3KOCHCTEMBI.
YpboskocucreMsl. buonorndeckoe u  XO3SHCTBEHHOE 3HAYEHHUE arpOdKOCHCTEM U
yp6oskocucteM. buopasznoobpasue kak ¢akrtop ycrtoiiumBocTu 3kocucteM. CoxpaHeHHE
OHMOJIOrUYeCKOro pa3HooOpasus Ha 3emiie
Tema 4.5. Coneprkanne yaeOHOT0 MaTepuana
Buocdepa — Yuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa 0uocdepsl. JKusoe 121};2 4
-3,
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rJj100aJbHas
IKOCHCTEMA 3eMJIu

BemiecTBO M ero ¢yHkiuu. OcoOeHHocTH Ouochepsl Kak TIJI00aTbHOW 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecMe M oOparTHas cBA3b B Ouocdepe. KpyroBopoTsl BemecTB u
OMOTeOXMMHUYECKHUE MHUKJIBI dJIeMEHTOB (yriepoja, aszora). 30HAIBHOCTH Ouochepsl.
OcHOBHBIE OMOMBI CYIITH

Tema 4.6.
Bausinue
AHTPONOTreHHBIX
(¢akTopoB Ha

ouocdepy

YenosedecTBo B Onocdepe 3emiii. AHTPONOreHHBIE W3MeHEeHHsI B Ouocdepe. [mobaibHbIe
sKojorndyeckue mpodnembl. CocymiecTBOBaHHME NPHPOABI M yenoBedecTBa. CoxpaHeHHE
OnopasHoOOpa3usi KaKk OCHOBAa yCTOWYMBOCTH Ouocdeprl. OcHOBa pPalMOHATIBHOTO
yIIpaBJICHUS] TPUPOJIHBIMU PECYpCaMU M HMX HCIOJb30BaHHEe. JlOCTHKEHUS OHOJIOTUH U
OXpaHa IpUPObI

[TpakTrueckoe 3aHsTHE (Ha BBIOOD MPEIOIaBaTEsl)

*B ToM umcie npoq)eccnonaﬂbno-opneHTuposaHHoe CoAecpiKaHuEe MPAKTUIECCKOIO
3aHATHUA

[Tpaktuueckoe 3ausaTHE «OTXO01BI MPOU3BOACTBA». Ha ocHOBE (penepanbHOro
KJ1acCU(UKAIIMOHHOTO

KaTajora OTXOJIOB OIPEIeNISITh KJIACC OMACHOCTH OTXOJIOB; arperaTHOe COCTOSTHHE U
¢duznueckyro Gopmy

0TXO0O0B, 06pa3y101111/1xc51 Ha pa60qu MecTe / Ha 3Tamax MMPONU3BOACTBA, CBA3AHHBIC CO
CIICHUaJIbHOCTBIO

08.02.10 CTpouTENbCTBO KENE3HBIX JOPOT, MYTh U MIyTEBOE XO3SMCTBO

Ne 12 «Otxoab! IpOM3BOACTBAY

Wi «IKOJIOTHYECKHE aCMeKThI MPO(EeCCHOHANBHOMN 1eITeTbHOCTI
umn «I[Ipodunaktrka nmpodeccuoHaNbHBIX 3a00JIEBaHUI

win «BiusiHre MPou3BOJICTBEHHBIX ()aKTOPOB HA OPTAHU3M YEJIOBEKa)

Tema 4.7.
Bansinue
COIIMAJTIbHO-
IKOJOTHYECKHX

IIpodeccnoHanbHO OpPHEHTHPOBAHHOE COAEp:KaHHMe (COoAepKAaHHe TNPHKJIATHOIO
MOYJIsl)

310pOBbE U €ro cocTaBiomue. GakTopsl, MOJIOKATEIBHO U OTPULATEIIBHO BIMSIONIME HA
opranu3M 4yeyioBeka. IIpoGiieMa TEeXHOTE€HHBIX BO3JCHCTBUH Ha 3J0pPOBbE 4YelIOBEKa

IIK 2.4

IIK 2.5
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(¢paxTopoB Ha
310pOBbe YeJI0BEeKa

(27IEKTpOMAarHuTHBIE TIOJS, OBITOBAas XWMHS, W30BITOUYHBIC IIIYMBI, paavalusl H T.IL.).
ApanTanus opraHm3Ma dYeloBeka K (akTopaMm OKpyxawmed cpeapl. [IpUHIUMBL
dhopmupoBaHus 310poBhecOeperaromero nopeAaeHuss. Ou3nyeckas akTUBHOCTh U 370POBBE.
broxumuyeckne acnekThl palliOHAIBLHOTO MUTAHUS

JlabGopatopHble 3aHATHS

Ne 3 «YMcTBeHHas pabOTOCIIOCOOHOCTE)

win «BiusHue abnoTryeckux (pakTopoB Ha YeIOBEeKay (B KA4eCTBE TPUITEPOB, CHUKAIOIIHNX
paboTOCOCOOHOCTh,  HCIOJIb30BaTh  YCIOBHS ~ OCYIICCTBICHHS  MPOGECCHOHAIBLHON
JESATSILHOCTH: IIIyM, TeMIIepaTypa, pu3ndeckas Harpy3ka u T.1.)

*B ToM unciie mpodeccnoHATbHO-OPHEHTHPOBAHHOE CO/IeP:KaHNe JT1a00paTOPHOro
3aHATUSA

B kauecTBe TpUrrepoB CHUXarOUMX pad0TOCIOCOOHOCT UCTIOIb30BaTh YCIOBUS
OCYILIECTBICHUS

npodeccCHOHATBHON AEATENBHOCTH: IIIyM, TEMIIEpaTypa, (u3ndeckast Harpys3ka 1 T.1.

KonrpoabHasn
padora

Teopeanecxne ACIEKTbI IKOJOI'MH

Pasgen 5. Buojsiorus B

KHU3HN

14

Tema 5.1.
Ceaexnus
KaK HayKa H
npoiuecc

Copepxanne yueOHOT0 MaTepuana

Cenexuusi Kak Hayka U Ipoliecc. 3apoKACHHUE CEeNEeKIUN U aomecTukanus. Yuyenue H. W.
BaBunoBa o 1neHrpax MHOrooopasus M NMPOUCXOXKIACHHSA KYyIbTYpHBIX pacTeHHi. LleHTpsl
IIPOUCXOXKICHNS JOMAIIHUX >XUBOTHBIX. CopT, mopona, mramMm. COBpEMEHHBIE METO/bI
ceJIeKIIMU. MaccOBBIN

U WHIUBUAYAIbHBIH OTOOpBI B CEJIEKIMH PACTEHHUH M KUBOTHBIX. OLEHKa 3KCTepbepa.
bauskopoacTBeHHOE cKpemuBaHue — UHOpuAMHT. YUncras nuHuA. CKpelMBaHHE YUCTBIX
muHui. ['eteposuc, winm rubpuanas cuia. HepoacTBeHHOe cKpelinMBaHuWe — ayTOpPUAMHT.
Otnanénnas rubpuamzanus v e€ ycnexu. VCKycCTBEHHBI MyTareHe3 M IOJyueHHe
MTOJIMIUIOUAOB. JIOCTH>KEHMS CENEeKIINN PACTEHUH, J)KUBOTHBIX U MUKPOOPTraHU3MOB

Tema 5.2.
OcHOBEI
OMOTEXHOJIOT UM

buotexHonoruss kak oTpaciib TNPOU3BOACTBA. [ €HHas WHXKEHepus. OTambl CO3JAaHMA
pexombunanTHoi JIHK u Tpancrennsix opranuszmoB. Knerounas umxkenepus. Kierounsle
KYJIbTYpBI. MUuKpoKIIOHaIBHOE Pa3MHOKEHHE pacTeHuN. Kitonuposanue
BBICOKOITPOJYKTHBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJOTMYECKUE M ITHYECKHE

OK-01, OK-02,
OK-04, OK-07
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npob6suemsl. 'MO — renetndyecku MoauGUIIMPOBAHHBIE OPTaHU3MBI

Tema 5.3. IIpodeccnoHa/IbHO OpPHEHTHPOBAHHOE COAep:KaHMe (coaep:KaHue MPHUKJIATHOIO
Buorexnosioruun MOJYJIsl)
B KU3HH U OCHOBHEBIE HAMPaBICHUS COBPEMEHHOM OMOTEXHOIOTHH B TPOPECCHOHATBHON ACSITETLHOCTH
npogeccun YEJIOBEKa. MeTtob1 OMOTEXHOJIOTHH. OOBbeKThI OMOTEXHOIOTHH. OTuka
OMOTEXHOJIOTHYECKUX
U TEeHeTHMYeCKUX OJKcmepuMeHToB. llpaBuna mnoucka u aHaim3a OHOIKOIOTHYECKOM
uHpOpMaIUn
U3 Pa3IMYHBIX HUCTOYHHUKOB (Hay4yHas U y4yeOHO-Hay4yHas JUTEpaTypa, CpeiCcTBa MacCOBOM
uHpopManuu, cetb IHTEpHET U IpyTrue)
[IpakTyeckoe 3aHsTHE
No 13 Keiicel Ha aHanu3 uHGOPMAIIMK O HAYYHBIX JOCTIKCHHUSIX B O0JIACTH TE€HETHUYECKHUX
TEXHOJIOTUH, KIIETOYHOW MHKEHEPUH, MUIIEBHIX OMOTEXHOJIOTHH.
No 14 3ammura keiica: mpeaCTaBICHUE PE3YIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3CHTALINECH )
*B ToM 4ncJie npogeccuoHAIbHO-OPMEHTHPOBAHHOE COAEPKAHUE TPAKTHYECKOr0
3aHATHS
Tema 5.3 o0s13aTes1bHA A/ H3YyUYeHHUs CTyJAeHTaMu cnenuaibHocTn 23.02.08
Tema 5.4. BuoTexHo/10ruM B NPOMBINLJIEHHOCTH 1S cnienuagsHocTu 23.02.08
Buorexnosioruun

B IPOMBIIIVICHHOCTH

Pa3BuTne nmpoMBIIITIEHHON OMOTEXHOJIIOTUH U €€ MPUMEHEHUE B KHU3HM UYeIOBEKa, MOUCK U
aHamu3 MHPOPMAIIUN U3 PA3IMYHBIX UCTOYHUKOB (Hay4dHas U ydeOHO-Hay4yHas JTUTEpaTypa,
cpezicTBa MaccoBoi MH(pOpMaLuu, ceTb HTepHET u Apyrue)

IIpakTrueckue 3aHATHS

Ne 15 Keiicsl Ha aHanu3 uH(OpPMALMKU O PA3BUTUU NPOMBIIUIEHHOW OMOTEXHOJIOTHH (110
MUHH-TPYIIIIAM).
No 16 3ammura keiica: mMpeaCTaBICHUE PE3YJIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHUE C
MIPE3CHTALINEH )

Tema 5.6.
CoumnajbnHo-

buorexHo/10ruu 1 TeXHHYECKHE CUCTEeMBI 1 cnenuaiabHocTu 23.02.08

OTUYECKHUE aCIECKThI Pa3sBUTHA OMOTEXHOJIOTUI U NMPUMCHCHHUC UX B JKU3HU YCIIOBCKA, IIOUCK

OK-01, OK-
02, OK-04,
OK-07
[IK 2.4,2.5

OK-1 %
OK-2

OK-3




ITHYECKHE ACTEKThI
OMOTEeXHOJIOruii

U aHanu3 WHQOpPManWMM W3 pa3IMYHBIX HWCTOYHWKOB (HaydyHas © Yy4eOHO-Hay4Has
JUTeparypa, CpelicTBa MaccoBOoi MH(popMaluu, cetb IHTEepHET U Apyrue)

[IpakTyeckue 3aHsATHUS

Ne 15 Keiicel Ha aHamM3 HHPOPMALIUK 00 STUYECKUX ACTIEKTaX Pa3BUTHS OMOTEXHOJIOTHH (110
MUHU-TPYIIaM).

Ne 16 3ammra keiica: mpeacTaBieHHE pe3ylbTaTOB pEIIEHUS KEWCOB (BBICTYIUIEHUE C
npe3eHTaIuei)

Tema 5.7.
buorexHosioruun
M TEXHUYECKHE

CHCTEMBbI

BuorexHo/10ruu 1 TeXHHYECKHE CHCTEeMBI 1 cnenuaabaoctu 23.02.08

Pa3Bute OMOTEXHOJNOTMH C TPUMEHEHUEM TEXHUYECKUX cucteM (OMOMHKEHEepHs,
OouonHpopmatuka, OMOHMKA) M MX NPUMEHEHUE B JKU3HU YEJIOBEKa, IMOUCK M aHaJIN3
MHPOpPMALMM W3 paA3JIMYHBIX HCTOYHMKOB (HayyHass M y4yeOHO-Hay4yHas JHUTepaTypa,
cpeacTBa MaccoBor MH(popMaluu, cetb HTepHET u apyrue)

HpaKTI/I‘ICCKI/Ie 3aHATUA

Ne 15 Keiicbl Ha aHanu3 WHPOPMALMU O Pa3BUTUU OMOTEXHOJOTMHA C MpPUMEHEHHEM
TEXHUYECKHUX CUCTEM (TI0 MHHHU-TPYIITIAM).

Ne 16 3ammra Keiica: NpeAcTaBIE€HUE pE3YyIbTaTOB DPELIEHUS KEHWCOB (BBICTYIUIEHUE C
MIPE3CHTAINECH )

IIpome:kyTouHasi arrecranus (AuddepeHuMpoBaHHbIN 3a4eT)

Bcero:

78
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3. YcJoBus peaju3alniy NporpaMmbl 001e00pa3oBaTe bHOMN AU CHUIIIMHBI
3.1. [ns peajm3anum NpOrpaMMmbl JUCHMIUIMHBI  JOJIKHBI  OBITH
NpeIyCMOTPEHBI CJeYI0IHe CleNHaATbHbIC IIOMEICHUS :

Kabuner «buonorumy, OCHAIIECHHBII 000pyI0BaHUEM: CTOJI
JTEMOHCTPAIlMOHHBIM  (C  paKOBMHOM, TIOABOJKOM W  OTBEICHUEM  BOJbI,
CAHTEXHUKOM,  AJIEKTPUYECKUMHU  pPO3E€TKAaMH,  aBTOMaramMl  aBapHUilHOTO
OTKJIFOYEHHUS] TOKa), JIa0OpaTOPHBIM OCTPOBHOW CTON  (JIIBYXCTOPOHHHH, C
3alUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKUM MOKPBITHEM, HAJICTOJIBEM, C MOACBETKOH M AJIEKTPUYECKUMU
pO3eTKaMH, MOABOIKON M OTBEIEHUEM BOJIbI U CAHTEXHHUKOM), CTYI JJaOOpaTOpHbBIN
IIOBOPOTHBIU, PErYJIMPYEMBIH 110 BBICOTE.

[IpumepHblii  TE€pedYeHb  JEMOHCTPALMOHHOIO W J1abOpaTopHOro
o0opy10BaHUSL.

JleMoHCcTpalmoHHOe 000pyI0BaHUE U MPUOOPHI:

— KOMIUIEKT BJIQXKHBIX MPENapaToB AEMOHCTPALMOHHBIN

— KOMIUIEKT TrepOapueB MO CUCTEMATUKE PACTEHUH C ONpeneauTelbHbIMU
KapTOYKaMu

— KOMIUIEKT KOJUIEKIIUH 1IEMOHCTPALIMOHHBIN

— U(PPOBOK MUKPOCKOIT OMHOKYJIPHBIH (C Kamepoi)
JIaGopaTopHO-TEXHOIOTHUECKOE o0opyioBaHue (JtabopaTopHOE

o0opynoBaHue, MpuOOPsI, HAOOPHI 711 IKCIIEPUMEHTA, HHCTPYMEHTHI):

MOZ €Y, MYJISKU, allllJIMKaLUN

— KOMIUIEKT MOJEJIEU-aNIUIMKAUN JEMOHCTPAMOHHBIN

— KOMIUIEKT aHaTOMAYECKUX MOJIENIEN TEMOHCTPALIMOHHBIN
— Ha0op MaseoHTOJOTUYECKUX MYJISKEN

— KOMIUIEKT OOTaHUYECKUX MOJIETEH 1eMOHCTPAMOHHbBIN
— KOMIUIEKT 300JI0TMYECKUX MOJENIEN 1EMOHCTPALlMOHHBIN
— KOMIUIEKT MYJISIKEU 1IEMOHCTPALIMOHHBIN

— CKCJICT 4CJIOBCKA
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— TOpC 4esoBeKa pa300pHbIT

— KOMIUIEKT MOJEeJIeH

— KOMIUIEKT CKEJIETOB Pa3JIMYHBIX KJIACCOB dKUBOTHBIX

— TabnuIBl peabedHbIe

— JIEMOHCTpAIMOHHbIC YUeOHO-HATJISTHBIE TOCOOUS

— KOMIUICKT IOPTPETOB 1715t opopMiIeHUS KaOnHeTa

— nabopaHTcKas U1 KaOMHEeTa OMOJIOTHH M YKOJIOTHU

— CTOJ C SIIUKAMU JIJII XPaHCHUSI/TyMOOH

— Kpeciio opucHOe

— CTOJ JIaDOpaTOPHBIA MOEUHBIN

— CYIIWIbHAS TaHENb JIJIS TTOCYbI

— wKad A1 XpaHeHUs] y4eOHbIX TOCOOUH

— wKad I XpaHEHUs! BIAXKHBIX IPENapaToB, 3aMPAOLIUIACS HA K04

— 1Kad I XpaHeHus J1abopaTOpHOH MOCY 1/ TIPUOOPOB

— J1abOpaHTCKUU CTOJI

— CTyJ JIabopaTOpHbIN

— KOMIUICKT epIei JJIsi MBIThs JaOOpaTOPHOM MOCY/IbI.
[IpumepHBIii TepedYeHb IEMOHCTPAIMOHHOTO M JIa0OpaTOPHOTO O0OpYIOBaHUS
HOCHT PEKOMCHIATEIbHBIA XapaKTep.

3.2. UudopmanmonHoe obecnieyeHne peaju3auuu NporpaMmmbl

OcHoBHas:
1. O0yxoB, JI. K. buonorus: ki1eTku U TKaH# : yaeOHOe TocoOue s

cpenuero npodeccuonanbHoro oopazosanus / JI. K. O6yxos, B. H. Kupunenkosa.
— 3-e u3 ., nepepad. u gorn. — Mocksa : M3narensctBo FOpaiit, 2023. — 358 c.
— (ITpodeccuonansHoe odpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr :

anektponHbii // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/474244 (nata

obpamenus: 17.08.2023).
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2. Haxaena, B. U. buonorus: reneruka. [IpakTudeckuii Kype : yueOHOe

nocobue i cpeaHero npodeccuoHanbHoro oopasosanus / B. . Haxaepa. — 2-¢
u3l., mepepad. u qom. — Mocksa : M3narensctBo FOpaiit, 2023. — 276 ¢. —
(ITpodeccuonansHoe obpazoanue). — ISBN 978-5-534-07034-7. — Teker :
anekrponnbii // OBC FOpaiir [caiir]. — URL.: https://urait.ru/bcode/474039 (nara
obpamenus: 17.08.2023).

JdonmosHuTeAbHAA:

1. FOnakoBa, O. M. buonorus: BelaaromuKecs yUeHbIe : y4ueOHOE Tocooue s

cpennero npodeccuoHanbHoro oopazosanus / O. U. FOnakoa. — 2-e uzn. —
Mocksa : U3gatensctBo FOpaiit, 2023. — 264 ¢. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-11033-3. — Tekcr : anexkTponHslii // DbC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/475040 (nara oOparieHus:

17.08.2023).
2. YyeOHoe nocobdue AJisi CTYJIGHTOB MO JUCHUILUIMHE bronorust (KpaTkuil Kypc

JeKIui) ajs cuenuanbHocTen 27.02.03 ABToMaTuka U TeJeMeXxaHuka Ha

TPAHCIIOPTE,

23.02.06 TexHuueckas dKcIuTyaTanus nojaBmwkHoro cocraBa/ H.A. ®&nopona;
BTXT — ¢unuan ®I'BOY BIIO PI'VIIC. — Boarorpan, 2021. — Pexxum nocryna:
O0P BTXT — ¢unuana PI'YIIC.
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4. KOHTPOJIb U OlleHKA Pe3yJIbTATOB 0CBOEHHS 0011Ie00pa30BaTeILHOM

AUCIUILTHHBI

KoHTpoib W OLEHKa pe3yabTaTOB OCBOCHHS 00Ie00pa3oBaTeNIbHON

AUCHUIIMHBI PACKPBIBAKOTCA Y€PC3 JUCHUIINIMHAPHBIC PC3YJIbTAThl, HAITPABJIICHHLIC

Ha (opmHupoBaHHE OOMMX W MPO(ECCHOHATHHBIX KOMIIETCHIIMA MO pa3jaeiaM U

TEMaM COACPIKAHHA yqeGHoro MaTtcpualia.

Oo0masi/npodeccuoHanbHas
KOMIIeTeHI[UA

Pazgen/Tema

Tun OLIEHOYHBIX

MeponpusTHsA

OK 01. Bsibupats cnocoOsl
pereHus 3ama4
npodeccruoHanbHON
JESATEIBHOCTH TPUMEHHUTEIIEHO
K Pa3IMYHBIM KOHTEKCTaM

Pazgen 1. Kimetka-
CTPYKTYpHO-
(GyHKIMOHATBHAS CIMHUTIA
JKUBOTO (KPOME TEMBbI
1.1.); Paznen 2. Ctpoenue
1 QYHKIIMHM OpraHu3Ma;
Paznen 3. Teopus
spomronnu; Pasnen 4.
Oxkosorud, Pasnen 5.
Buoiorus B )xu3HH

OO6cyxaeHue o Borpocam
JEKIAA

PazpaboTka rioccapus
3anonHeHue  CpPaBHUTEIBHBIX
TaOIIuUIL

TectupoBanue

VYceTHBIM o1poc

JIUKTaHT Ha WCIOJIb30BaHUE
apryMeHTOB, OHOJOTHYECKOM
TEPMHHOJIOTHUH U CUMBOJIUKH
NunuBunyanbHas
camocTosiTelbHas paboTa
[IpencraBinenue  pe3ysbTaTOB
NPAaKTHYECKUX paboT
Kontpomnbubie paboTbl

3amuTa TBOPUECKHUX paboT

3amura WHJMBUTYQJIbHBIX
MIPOCKTOB
Brinonxenue 3aJIaHUN

HpOMe)I(YTO‘IHOﬁ aTTcCTaluu

OK 02. Ucnonp3zoBate | Pasnmen 1. Knerka- OueHuBaemasi JUCKyCCHS IO

COBpPEMCHHBIC CPEACTBA | CTPYKTYPHO- BOTIPOCAM JICKIIUU

MIOUCKA, aHATIN3a (YHKITHOHATBHAS €TMHUIA Pa3paboTka MeHTaIbHON

" HHTEPIPETALMH | on oo Pasnen 2. KapThl B MUHU TPYTIIIax

uH(popMaIuy, Beinonnenue u 3ammura

u MH(pOpPMaLlMOHHbIE Crpoenne 1 GyHKIMM n1abopaTopHbIX padboT

TEXHOJIOTMH Ul BbIIONHeHus | OPTaHu3Ma; Pasjen 3. [lpencraBnenue  pe3ysibTaToOB

3a1a4 npodeccuonanpHoi | Teopus sBomonuu; Pasnen | mpaktuueckux paboT

JEATENBHOCTH 4. Okonorus; Pazmen 5. [pencraBnenue yCTHBIX

BHOJIOIMS B KH3HK COOOLIEHUH C MTpe3eHTALUEH,

MOJIFOTOBJICHHBIX 0 TIEPEUHIO
UCTOYHHUKOB,
PEKOMEHI0BaHHBIX
nperno/iaBaTesieM

OK 04. Dddextusno | Paznen 1. Kiretka- OO6cyxneHue mo Bompocam

B3aMMO/ICHCTBOBATh U JEKIUA

pa6OTaTL B KOMICKTHUBE H

KOMaH/JEC

CTPYKTYpHO-
(GbyHKIMOHATBHAS €TUHHLIA
XKHUBOTO (Kpome TeMsI 1.1.);

[lpencraBnenue  pe3ynbTaTOB
IPAaKTHYECKUX padoT
3amra TBOpUECKUX padoT
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Paznen 2. Ctpoenue u
(GyHKIMU OpraHu3Ma;
Paznen 3. Teopus
sBoJironun; Pasnen 4.
Oxosorud;, Paznen 5.
buonorus B )xu3HU

3amura
MIPOEKTOB

HHIAWBHUIYAJIbHBIX

OK 07. ConelicTBOBATH
COXPaHEHHUIO OKpYyXarolen
Cpenpl, pPecypcocOepeKeHHIO,

NPUMCHATH 3HAHUSA

00 W3MEHEHUHT KJIUMarTa,
TIPUHIUIIBL OepexIINBOro
MPOM3BOACTBA,  3PPEKTHUBHO
JIEICTBOBATH

B II}T)@SBBI‘IEII‘/'IHLIX CUTyallusAax

Paznen 4. Dxomorus;
Pasnen 5. buomnorus B
KU3HA

OO6cyxaeHue 1Mo Bompocam
JEKIUH

Pa3zpaboTka rioccapus
3aMojHEHUE  CPaBHUTEJIBHBIX
TaOJINIL

TectupoBanue

YcTHBIN onpoc

JIMKTaHT Ha WCMNOJb30BaHHUE
apryMeHTOB, OHMOJIOTHYeCKOn
TEPMHHOJIOTMH U CUMBOJIUKH
NupuBunyanbHas
camocTosTelbHas paboTa
[IpencraBneHue  pe3ynbTaToOB
IPAaKTHYECKUX padoT
KonTponbhbie paboThl

3ammTa TBOpUECKUX padoT
3amura WHANBUIYaIbHBIX
IIPOEKTOB

Brinmonnenune 3aganuii
MIPOMEKYTOUYHOM aTTECTALUK

Paznen 3. Teopus
HBOJIIOLMH

KonTponbHas padora:
«IBOMIOIMOHHAS OUOJIOTHS)

Pasnen 4. Dxomnorus;

KonTponbhast pabora:
«TeopeTnyeckue acieKThI
HKOJIOTUN
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