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1. TACHIOPT TPOTPAMMBI YUEBHOM JJUCHUILJIMHBI Buosorus

1.1. Ob6uaacTh NpMMeHEeHHUs MPOrPAMMBI

Pabouas mporpamma y4eOHOM JUCIMILTAHBI SBISETCS YaCThIO MPOTPaMMBI
IIOATOTOBKH CIIELUATUCTOB cpenHero 3BeHa B coorsercTBun ¢ PI'OC CIIO mo
cneuranbHOocTH  08.02.01. CTpOoMTEJBCTBO M IKCIUVIYyAaTALUS 3JaHUM M
COOpYy:KeHMH, Bxonsmel B cocraB ykpynHeHHoUW rpymmbsl 08.00.00 Texnuka u
TEXHOJIOTMH CTPOUTEIbCTBA.

Pabouas mporpamma pazpaborana B coorBerctBuM ¢ ®PI'OC COO Ha
ocHoBanuu @®I'OC CIIO mno cneuunansHoctu 08.02.01. CrpourteabcTBO M
IKCIIyaTAlMsA 3JAHUH M COOPY’KeHHHl U C y4E€TOM IPUMEPHOW MPOrpaMMbl
0011e06pazoBaTeNbHON AUCHUILINHB BHoJIorus.

1.2. MecTo IMCHUIJIMHBI B CTPYKTYpe Npo¢ecCHOHAIbHOH MPOrpaMMbl
C11io
VYyeOHnast gucuuruinHa «buosorus» BXoguT B 0011€00pa3oBaTENbHbBIN
UKJ Y4eOHOTO TIJIaHa.

1.3. egun u niIaHUPyeMble Pe3yJbTAThI 0CBOCHH S AU CIUTIIHHBI

Conepkanue  mporpamMMbl  y4eOHOM — mucuuiuiuHbl  «buogorus
HalpaBJICHO Ha JOCTIKEHHE pe3yJIbTaTOB €€ H3YyYCHHS B COOTBETCTBUU C
tpeboBanusimu ®I'OC COO ¢ yderoM MpoQecCHOHATBHON HaAMpPaBICHHOCTU
OI'OC CIIO no cnenuansHocTH 08.02.01. CTpoMTEeNBCTBO M JIKCILIyaTALMS
30aHUH M COOPYKEHMH.



Oco0oe 3HaueHue aucUUIIMHA uMeeT npu (opmupoBanuu U pazButun obmwmx (OK) u mpodeccumonanbubix (1K)
KOMIIETEHIINN

Oo6mmue (OK) n IInanupyeMble pe3yJbTaThl 00yUeHHs

l;ﬁggtg;‘;’::g:ﬂ;: Oo0mme JAucuuninHapHblie (MpeaMeTHbIE)

OK 01. B yacTu TPYAOBOIO BOCIIUTAHMSA: CdopmupoBaTh 3HaHUH O MecTe U poOJM OHOJOTMU B

Boibupate  cnocoObl | - TOTOBHOCTh K TPYyLy, OCOBHaHHWE  ILIEHHOCTH | CHCTEME HAay4yHOTO 3HaHUSA ;  (PYHKIHOHAIbHOU

pelieHus 3a1a4d | MacTepcTBa, TPYI0JI00HE; IPaMOTHOCTM  YE€JIOBEKa JUIl  PEUICHMs]  KU3HEHHBIX

npodeccroHanibHON - TOTOBHOCTb K aKTUBHOM JESATENBHOCTH | TpobaeM; CcPOPMUPOBAHHOCTh YMEHHUS pacKkpbIBaTh

JESATEIIBHOCTH TEXHOJIOTMYECKOM M COLUMAJIBbHOM  HAIpaBJIEHHOCTH, | COJEpIKaHUE OCHOBOIIOJIAralOMIMX  OMOJOTHMYECKUX

MIPUMEHHUTEIHHO K | CIOCOOHOCTh HHUIIUUPOBATH, INIAHUPOBATH U TEPMHUHOB M TIOHATHUN: JKWU3Hb, KJIE€TKa, TKaHb, OPIaH,

pa3IUYHbIM CaMOCTOSITENIBHO BBIIIOJIHATB TaKyl0 A€ATEIbHOCTD; OpraHusM, BUJ, TMOMYyJALHUsA, HKOCUCTEMa, OMOIICHO3,

KOHTEKCTaM. - HWHTEpeC K pasnuyHeiM chepam mpodeccronanbHol | 6nocdepa; Merabonu3M(0OMEH BEIIECTB W TPEBpAICHUS
NESATENBHOCTH, HHEPIUu),roMeocTas (CaMOperyJssaiys),0MocuHTe3 Oelika,
OBnajenue YHHBEPCAJbHBIMU Y4eOHBIMHU CTPYKTypHasl OpraHu3alusl JKHUBBIX CUCTEM, TUCKPETHOCTD,
MO3HABATEJILHBIMHU el CTBUAMM: CaMOpETyYJISIMA, CaMOBOCIPOM3BENIEHHE (pernpaayKIus),
a) 0a3oBble JJOrMYeCcKUe AeHCTBUSI: HACJIEICTBEHOCTh, HM3MEHYUBOCThb, HHEPrO3aBHCUMOCTb,

- CaMOCTOSITENbHO (OPMYITUPOBATH H aAKTyaIU3HPOBATh | pOCT U Pa3BUTHUE, YPOBHEBASI OpPTraHU3AIINS;
nmpo0JeMy, pacCMaTpuBaTh €€ BCECTOPOHHE; | C(OOPMUPOBAHHOCTh YMEHHSI PACKpbIBATh COJEp)KaHHE
- YCTaHaBIMBATh CYHIECTBEHHBI TMPU3HAK WU OCHOBAHHS | OCHOBOIOJATAIOUINX OMOJOTHYECKUX TEOPUI U TUIOTE3:

JUISE CpaBHEHUS, KJIAaCCU(PUKAIIUU ¥ 0000IICHUS;, | KJICTOYHON, XPOMOCOMHOM, My TaIlMOHHOM, IBOJIFOIIMOHHOM,
- ONpeneNnsaTh LEeNU JEATEIbHOCTH, 3a/JaBaTh MapaMETpPbl U | IPOUCXOXKJICHUS KU3HU YEIOBEKA;

KPUTEPUU UX JOCTHKCHUS, c(hOpMHPOBAHHOCTH YMEHUS pacKpbIBaTh
- BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEYHS B OCHOBOIIOJIararoIye

paccMaTpUBAEMBIX SIBJICHUSX; OMOJIOTHYECKHUE 3aKOHBI u 3aKOHOMEPHOCTH

- BHOCUTh KOPPEKTHBBl B JIeATENbHOCTh, oleHuBaTh | (I.Mennenes, T.Moprana,H.l .BaBunosa,d.I'exkens,®.Mro
COOTBETCTBUE  PE3YyJIbTATOB ILENAX, OlEHUBaTh pucku | juiepa,K.bapa),rpanuipl MX NPUMEHUMOCTH K IKUBBIM
IIOCIICACTBHI JEITCILHOCTH; CHCTEMaM;

- pa3BUBaTh KpEaTMBHOE MBIIUICHHE TIPU PEHICHUH | MPUOOpETEHWEe ONbITa MPUMEHEHHsS] OCHOBHBIX METOJIOB




YKU3HEHHBIX TIPOOIIEM.

0) 0a30BbIe HCCIeA0BATENbCKUE eiiCTBHS:

- BJAACTh HAaBBIKAMH  Y4eOHO-HMCCIEIOBATEIBCKON U
MIPOEKTHOM JIeATeIbHOCTH, HABBIKAMHU Pa3pelieHus Ipooiem;
- BBISIBJISITD MPUIUHHO-CIIEJICTBEHHBIE CBSI3H u
aKTyaJU3UpOBaTh 3a7ady, BbIIBUTAaTh THIIOTE3Y €€ PEIICHHUS,
HaxOJWTh  apryMEHTBl  JUIA  JIOKa3aTelIbcTBa  CBOMX
YTBEPKICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHUS;

- aHaJU3MpOBATh TOJYYCHHBIE B XOJIC€ PCIICHUS 3aJadu
pe3yibTaThl, KPUTHYECKHM OLEHUBATh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- yMEeTh TMEpPEeHOCUTh 3HAaHUA B TIO3HABATEIBHYIO U
MPAKTUYECKYI0 00JIaCTH KU3HEAEATEIbHOCTH;

- YMETh MHTErpUpOBaTh 3HAHUSA U3 Pa3HbIX MPEAMETHBIX
o0OJjacrei;

- BBIIBUraTh HOBBIE HWJIE€U, MNpeaIaraTb OPUTHHAIbHBIE
MOJXOBI U PEIICHHUS;

- CIOCOOHOCTh WX WCIIONIb30BaHUS B II03HABATEIBHOM U
COLIMAJIBHON ITPAKTHKE.

HAayyHOTO I[I03HABaHUS, MCIONb3YEMbIX B OHOJIOTHH:
HaOJIOIGHUST W ONMCAaHUS JKUBBIX CHUCTEM, IPOLIECCOB U
ABJICHUM; OpraHu3allid U TPOBEIEHUS OMOJIOrHYECKOro
JKCIIEPEMESHTA, BbBIABM)KECHHUS TUIIOTE3, BBISIBICHUSA
3aBUCUMOCTH  MEXIy  HCCIEAyEeMbIMH  BEJIUYMHAMU,
0O0BSICHEHUS TIOJTYUYECHHBIX PE3yJIbTaTOB U (OPMYIHPOBAHUS
BBIBOJIOB C MCIIOJIb30BAHMEM HAYYHBIX IOHSATUH, TEOPUIl
Y 3aKOHOB;

c(OpPMUPOBAHHOCTb YMEHHS BBLACIATH CYLIECTBEHHbIE
IIPU3HAKU BUPYCOB, KJIIETOK IIPOKAPUOT U 3YKAPHUOT;
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB,
OMOTeo1eHO30B M 3KOCHUCTEM; OCOOEHHOCTH IPOLECCOB
oOMeHa BEILIECTB W MPEBpALICHUs] 3HEPrHMH B KIETKH,
¢dorocuHTE3a, IUIACTHUECKOTO M IHEPrHYecKOro OOMeEHa,
XEMOCHHTE3a, MUT03a, Mel03a, OTIOIOTBOPEHUS], Pa3BUTHUS

u Pa3MHOXKEHUS, WHAUBUIYTHHOTO pa3BUTUA
oprann3ma(OHTOTE€He3a), OOphrOBI 3a CYyIIECTBOBAHUE,
€CTECTBEHHOTO oroopa, BU1000pa30BaHMsI,

IIPUCTIOCOOTIEHHOCTH OpPraHU3MOB K cpele OoOuTaHus
BIUSHUS ~ KOMIIOHEHTOB  JKOCHUCTEM, aHTPOMOTEHHBIX

W3MEHEHMII B  DJKOCHCTEMaxX CBOeH MECTHOCTH,
KpyroBOpoTa BEIIECTB U TpeBpalleHUe HHEPTUH B
ouocdepe;

chopMHpOBaTh yYMEHHE pelaTh OUOJOTMYECKHe 3a/lauH,
COCTaBJISITh TCHOTUIIUYECKHE CXEMbl CKPEIMBAHUS JUIS
pasHbIX TUIIOB HACJIEJJOBAaHUS NPU3HAKOB Yy OPraHU3MOB,
COCTaBIISITh CXEMbI I[E€PEHOCAa BEIIECTB T DSHEPrUu B
HKOCHUCTEMaX (L1eJIM IUTaHUs, TUIIEBbIE CETH)

OK 02.
Hcnonw3oBaTth

B obnactu LEHHOCTHU HAY4YHOTO MO3HAHUS:
c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO

CbhopmupoBaTh ~ yMEHHE  KPUTHYECKH  OIICHUBATh
UHPOpPMALIUIO OHMOJIOTHYECKOTO CoJIepKaHus,




COBpPEMEHHBIE
CpeacTBa MIOUCKa,
aHaJM3a u
UHTEpHpeTanus
uH(popmManuu, 51
nH(pOPMAaIMOHHbIE
TEXHOJIOTHH TUTS
BBIMOJIHEHUST  3aJa4
po¢ecCHoHANTBHOM
JeSITebHOCTH

COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHU u
OOIIIECTBEHHON MPAaKTUKHU, OCHOBAHHOIO Ha Jiajiore
KYJbTYp, CIIOCOOCTBYIOILIETO OCO3HAHME  CBOETO MECTa B
MIOJINKYJIbTYPHOM MUDE;

- COBEPILIEHCTBOBAHME SI3bIKOBOM M UHUTATEIBCKOW KYJIBTYpbI
KaK CpeACTBa B3aUMOJEHCTBUS MEXIY JIOJbMHU U NO3HAHUS
MUpa;

- OCO3HAaHHUE LIECHHOCTU HAYYHOW IEeATEIBHOCTH, T'OTOBHOCTb

OCYUIECTBIISATh IIPOEKTHYO u UCCIIEI0BATEIBCKYIO
JeSITeIbHOCTh MHAUBUYATIbHO U B TPYIIIIE;
Osianenne YHHUBepPCAJbHBIMU Y4eOHBIMH

NMO3HABATEJILHbIMHU JAeHCTBUSMM:
B) pa6ora ¢ ungopmanmueii:

- BIaACTh HaBbIKaMH MOJIYyUYCHU A I/IH(I)OpMaL[I/II/I nus3
HUCTOYHHUKOB Pa3HBIX THITIOB, CAMOCTOSATCIIBHO
OCYHICCTBJIATDH ITOHUCK, aHaJIn3, CHUCTEMATU3al IO )51

UHTEeprpeTanuss HHGOpMAMKU pPa3IMYHBIX BUAOB U (GopM
IIPE/ICTABIICHHUS;

- co37aBaTh TEKCTHl B PAa3IMYHBIX (opMaTax ¢ Y4eTOM
Ha3Ha4YeHHUs] MHGOpPMALMK U LIEJEBOM ayauTOpUH, BHIOUpas
ONITUMAJIEHYIO (hOPMY MPEACTABICHHS U BU3YaJTH3aIHH;

- OLIEHUBATh IOCTOBEPHOCTD, JIETUTUMHOCTh HH(POpMAIINH, €€
COOTBETCTBHE  IPAaBOBBIM H MOPAJIBHO-3TUYECKUM
HOpMawm;

- ACTIOJI30BaTh CPENCTBA HMH()OPMAITMOHHBIX U

KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B peUICHUN
KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX n
OpTraHNU3allMOHHBIX 3agad C CO6HIOI[CHI/ICM

TpeOOBaHMI1 3PrOHOMUKH, TEXHUKU O€30TTaCHOCTH,
TUTHEHBI, pecypcocOepekeHus, IPaBOBBIX u

BKJIFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS W3 Pa3TUIHBIX
HUCTOYHUKOB (CpelcTBa MaccoBOW WHGOpMaIUU, HAyYHO-
MOMYJIAPHBIE MaTePUAJIbI);

MHTEPIPETUPOBATh 3THUUYECKUE aCIEKThl COBPEMEHHBIX
HCCJICOBAHUN B OMOJIOTHY, MEAUIIMHE, OMOTEXHOJIOTHM;
paccMaTtpuBaTh TNI00ATbHBIE HSKOJIOTHUYECKHE MPOOIeMbl
COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHUIO K HHUM
COOCTBEHHYIO MO3UIINIO;

chopMupoBaTh  YMEHHH  coO37aBaThb  COOCTBEHHBIE
NUCbMEHHBIE W yCTHBIE COOOLIEHUS HAa  OCHOBE
Oounonornyeckor nHGOPMAIIMU U3 HECKOJIBKHX MCTOYHHUKOB,
rPaMOTHO UCIOJB30BaTh MOHATUHHBIN anmapat OMOJIOTHU




TUYECKUX HODM, HOpM UH(POPMAIIMOHHOMN
0e30I1acHOCTH;

- BJIAACTH HaBbIKAMHA paCHOSHaBaHI/Iﬂ nu 3alIUThI
nH(OpManKy, HHPOPMAITMOHHON 0€301aCHOCTH JIMYHOCTH;

OK 04.
D¢ dexTruBHO

B3aUMOJIENCTBOBATh U

paboTtath
KOJUICKTHBE
KOMaH/Ie

B
n

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIbBHOCTH H
CaMOOIIPEIEIICHHUIO;

-OBJIaJICHHE HAaBbIKaMU Y4eOHO-UCCIIE0BATEIbCKOM,
IIPOEKTHOM U COLIMAJIBHOM 1€ATENbHOCTH;

OBiageHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH
ACHCTBUAMMU:

I) COBMECTHas e TeJIbHOCTh:

- IOHUMAaTh U HCIOJb30BaTh IPEUMYIIECTBA
KOMaHJHOW U UHJIMBUYaJIbHOU paboThI;

- IPUHUMATD LEH COBMECTHON JI€ATENBHOCTH,
OpraHM30BBIBATh M KOOPAMHHUPOBATH JEWCTBUS IO €€
JOCTUKECHMUSL: COCTaBIATHIUIAH JEWCTBHUM, paclpenensiTh
pOJIM C YYETOM MHEHHUI y4aCTHHKOB 0OCYXJaTh Pe3yJbTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATH U BBINOIHATH pabOTy B yCIOBUSIX
pearbHOro, BUPTYaIbHOTO U KOMOMHMPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYLIECTBIIATh TO3UTHBHOE CTpaTErnuecKoe
MOBEICHUE B PA3IMYHBIX CHUTYyalMsX, MPOSABIATE TBOPYECTBO
1 BooOpaskeHHe, ObITh MHUIIMATUBHBIM

Osaanenue YHHBepCaJbHBIMU peryasiTHBHbIMH
ACHCTBUAMMU:

1) IPUHATHE ce0sl U IPYTUX JIIOdeil:

- IPUHUAMATh MOTHMBBI M ApPryMEHTBl JPYTuX JIIOJEH IpH
aHAJIN3€E PE3YJIBTATOB IEATEIbHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JIPYTUX JIOJEH Ha OIIKUOKY;

[IproOperenust ombiTa MPUMEHEHHS OCHOBHBIX METOJIOB
HAyYHOTO IIO3HAHUS, MCIOJB3YeMbIX a  OHOJIOTUu:
HaAOJIIOJIEHUS! U OIMCAHUS JKUBBIX CHCTEM , IPOLECCOB M
SBJICHUH; OpraHM3allMd M TNPOBEACHHUS OHOJOTMYECKOTO
DKCIIEPUMEHTA , BBIIBWKEHMS THIIOTE3, BBIIBICHUSA
3aBUCUMOCTH  MEXIY  MCCIEIYEMBIMU  BEIUYUHAMU,
OOBSICHEHHUS TIONYYEHHBIX DPE3YyJbTaTOB U (HOPMHUPOBAHUS
BBIBOJIOB C UCIIOJIb30BAHUEM HAY4YHBIX IIOHATHUH, TEOPUHN U
3aKOHOB




- pa3BHUBaTb CIIOCOOHOCTH IMMOHUMATh MHpP C MMO3UIHUU APYTOIo
YCJIOBCKA,

OK 07.
ConelicTBOBaThH
COXpaHEHUIO
OKpPY’KaloIlle Cpenibl,
pecypcocOepexeHHIo,
MPUMEHSITh 3HAHUS 00
W3MEHEHUH KIIMMaTa,
TIPUHIIMIIBI
OEpEKITUBOTO
MPOU3BOJICTBA,

3¢ exTUBHO
JIEHCTBOBATH B
Ype3BbIYATHBIX
CUTYaIUAX

B o6s1acTH 3K0/10rMYECKOr0 BOCTIMTAHHUSA:

- ¢(hopMUPOBAHHOCTH FKOJIOTUYECKON KYJIbTYpPbI, IOHUMAaHHUE
BJIIMAHUA COIIMAJIbHO-O3KOHOMHNYECKHUX mponeccoB Ha
COCTOSIHUE TPUPOAHONM M COLMAIBHON Cpeabl, OCO3HAHHE
MI00aTBHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIIeM;

- IUIAHUPOBAHME U OCYLIECTBIEHUE AEHCTBUM B OKPYIKaIOLIEH
Cpele Ha OCHOBE 3HAHMA LEJNed YCTOMYMBOIO pPa3BUTHS
YeJIOBEYECTBA; AKTUBHOE HENIPUATHE NECUCTBUN, NPUHOCIINX
BpEJl OKPYKAIOIIEH Cpee;

- YMEHHUE MPOrHO3UPOBaATh HEOIAroNpHUITHBIE YKOJIOTHYECKUE
MIOCJIEICTBUS MPEIIIPUHUMAEMBIX JIEHCTBHM, MPEAOTBPAILATh
UX;

- paCliup€HUE ONbITA ACATCIIBHOCTU DKOJIOTHUECKOH
HaIIPaBJIEHHOCTH;

- OBJaJieHWe  HaBBIKAMH  y4eOHO-HCCIIEIOBATENbCKOMH,
IIPOEKTHOM U COLIMAJIBHOM J1€ATENbHOCTH;

chOpMUPOBAHHOTH YMEHUS TPUMEHSITH TIOJyYCHHBIC
3HAaHUS A OOBSICHEHHS OWOJIOTMYECKUX MPOLIECCOB U
SBJICHUM, MU TPUHATHS  TPAKTUYECKUX PEIICHUN B
IMOBCEIHEBHOM JKM3HU c LIENIBIO obecrieueHHs
0€30MaCHOCTH CBOETO 3/I0POBbSI ¥ 3JJOPOBbSI OKPYKAIOIIUX
Jr0el, coONIofeHUs 370pOBOrO 0o0pasza KHU3HU, HOPM
rPAMOTHOIO TOBEJCHMS B OKpYXarlolled  MNPUPOJHOU
cpene; TOHMMaHHUE HEOOXOJMMOCTH HCIOJIb30BAHUS
JOCTIDKCHUH COBPEMEHHOW OHWOJOTHU M OMOTEXHOJIOTHH
JUISL pallMOHAJIBHOTO TPUPOAOTIOIB30BAHMS




1.4. KoanuyecTBO 4acOB HAa OCBOCHHE MPOrPaMMbl YUeOHOM TN CHUIIINHBI

O6bem 00pa3oBaTEIHLHOM MPOTpaMMbI_72 Yaca, B TOM YHCIIE:

- y4ueOHbIX 3aHsATHI_70 4yacoB, B TOM 4YHCII€ Ha IPaKTUYECKUE

(;1abopaTopHbie) 3aHATHA_34 yaca;
- Ha IIPOMEXYTOUYHYIO aTTECTAIlHIO_2 Yaca.

2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIHUILJINHBI

2.1. O0beM AUCHMILIMHBI U BUAbI Y4e0OHOH padoThI

Buabl yueOHo# padoThI Oo0bem B
yacax

O0beM 00pa3oBaTeIbHOM MPOrPAMMBbI JUCHUILTHHBI 72
B T.4.:

OcHOBHOE coaepkaHue 70
B T.4.:

TEOpPETUYECKOe 00yUeHHE 40
B T.4. TPO(ECCUOHAIBLHO-OPUEHTUPOBAHHOE COZIEp>KaHUE 2
MIPAKTUYECKUE 3aHATUSA 20
B T.4. IPO(PECCUOHAIBHO-OPUEHTUPOBAHHOE COJEPIKAHUE 8
7a00paTOpHBIC 3aHATHS 4
B T.4. TPO(ECCUOHATILHO-OPUEHTUPOBAHHOE COZIEp>KaHUE 2
KontponbHas pabota 6
IIpomexyTounas arrecraums: 1u¢depeHuupoBaHHBIN 3a4eT 2

10



2.2. TemaTtuyecKHi IUIAH M COICPKAHNE TUCHUILIHHBI

HaumeHoBaHue pa3/ieioB U TeM Homep Conep:xxanue yueOHOro Matepuasia (OCHOBHOE U Oo0bem Koabl komMneTeHuuii,
y4eOHOro npo¢eccHOHAIbHO-OPHEHTHPOBAHHOE), JIA00PATOPHBIC H | YaCOB ¢popmupoBanuio
3aHATHUSA NpaKTHYeCKHUe 3aHATHS, NIPUKJIAJTHON MOAY/b (IpH KOTOPBIX CNIOCOOCTBYET

HAJIMYHH) 3J1eMEHT NMPOrpaMmMbl
1 2 3 4 5
OcHoBHoOe coep:kaHue
Cemectp Ne 1 34
Pa3nes 1. KileTka-CTpyKTYPHO-(DYHKIMOHAJIbHAS eANHUIA )KUBOT'0 18
Tema 1.1. buomorus kak Hayka. Copep:xanue yueOHOTO MaTepuana 2
OO01as xapakTepuCcTHUKa KU3HU 1 CoBpemeHHble oTpaciau Ouosiormyeckux 3HaHuid. CBs3b 2
Ouosioruu ¢ JAPYrUMH HayKaMmu: Ouoxumus, Ouodusuka, OK 02
Ouonnka, reHoreorpadust u aAp. Poms u mecto Ouosoruu B
(GOpMHpPOBAaHUU COBPEMEHHOM HAay4yHOW KapTUHBI MHpa.
YpoBHH OpraHu3aui JKABOM MaTEpHH. OOGmas
XapaKTEpUCTHKA )KU3HU, CBOMCTBA JKUBBIX CUCTEM.
XHUMHYECKUH COCTAB KIIETOK.
Tema 1.2. CrpyKTypHO- Conepxanue yueOHOro MaTepuasa 6
(GbyHKIMOHANBbHAS opraHu3anus 2 Kaerounass Teopusi (T.lIBann, M.Illneiinen, P.Bupxos). 2 OK 01
KJIETOK OCHOBHbBIE TIOJOXEHUSI COBPEMEHHOM KJIETOYHOH TEOPUH. OK 02
Tunbl KJIETOYHOW  OpraHM3alUMU: MPOKAPUOTUYECKHHA U OK 04
syKapuoTHueckud. OJHOKJIETOYHBbIE M  MHOTOKJIETOYHbIE
oprausmel. CTpoeHus: MpoOKapuOTU4ECKOH KiIeTkH. CTpoeHue
AYKAPUOTHUYECKOMN KIIETKHU.
Heknerounsie (hopmbl )KU3HU(BUPYCHI ,0aKkTeprodaru)
3 JlaGopaTtopnoe 3ansitue Ne 1. IlpuoOpereHust ormbiTa 2

NPUMEHCHHSI TEXHUKH MHKPOCKOIMPOBAHUS MPH BBHITOJHCHUN
nabopatopHbix pabot: JlaGoparopnas pabora «CtpoeHue
KJICTKH  (pacTeHHs, >KUBOTHBIC, TPUOBI) W  KJIETOYHBIC
BKJIFOUCHUA (KanMaJ'I, KapOTHHOW KL, XJIOPOIIACTHI,
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xpomoruiacTsl)». [loaroroBka MUKponpenapaToB, HaOJIOJCHUE
C IIOMOUIBK0 MHKPOCKOIIA, BBISBICHHUE pa3IUuYUld  MEXAy
U3y4aeMbIMU 00bEeKTaMH, (POPMHUPOBAHUE BHIBOJOB.

IIpakTnyeckoe 3ansitne Ne 1. BupycHble u OakTepuaibHbIe
3a00JIeBaHUS. O6mmue IIPUHLIMIIBI HCII0JIb30BAHUS
JeKapcTBeHHbIX  BemecTB.  OCOOEHHOCTHM  NPUMEHEHHUs
aHTHOUOTHKOB. IlpencraBieHuss yCTHBIX COOOIIEHUH ¢
npe3eHTalueH, IIOArOTOBJIEHHBIX 1o [IEPECEUECHUIO
MCTOYHUKOB, PEKOMEHI0BaHHBIX IPEIOIaBaTEIEM.

Tema 1.3. CtpykTypHO-
(GyHKIMOHATIbHBIE (bakTopbl
HACJIEICTBEHHOCTU

ConeprxaHue y4eOHOro MaTepraa

XpomocomHasi teopus T. Moprana. CTpoeHHE XPOMOCOM.
XpOMOCOMHBIN Habop KJIETOK, TOMOJIOTUYHBIE "
HErOMOJIOTUYHBIE XPOMOCOMBI, TAaIUIOWAHBIA W JAUIUIOWIHBINA
Habop. Hyxneunossie kucinotel: JJHK, PHK naxoxnenue B
KJIETKe, UX CTpoeHue W (pyHKkuuu. MaTpudHble TpOIECcCHl B
KIETKe:  peIuidKanus, OWocHHTe3  Oeika, penaparus.
I'eneTnueckuii KOO U €ro CBOMCTBA.

IIpakTHyeckoe 3ansaTme Ne 2. Pemenue 3amau  Ha
omnpeaeieHue MMOCJIEIOBATEILHOCTH HYKJICOTHJIOB,
aMUHOKHCIIOT B HOpME MW B  ClIyyae H3MEHEHHUSA
nocae0BaTeIbHOCTH HYKIeoTHA0B JIHK

OK 01
OK 02

Tema 1.4. OOMeH BewmecTs o
MpEeBpaIleHUE YHEPTHU B KIIETKE

Cojnepkanrie yu4eOHOro MaTepHasia

ITonsitue MeTadoau3mM. ACCUMUIIALMSA U JUCCUMWIALINAS — JIBE
CTOpOHBI MeTabom3Ma. THurbl 0OMEHa BEIIECTB: aBTOTPOGHBIN
u rerepoTpodHbId, a3poOHbI U aHa’dpoOHBIA. [InacTruueckuii
o0MeH. PoTocuHTe3. XEMOCUHTES.

OK 02

Tema 1.5. JKuzHeHHBIN ITUKIT KIETKH.
Murto3. Meiio3

Copep:xanne yaeOHOT0 MaTepuaa

Kaerounblii mmkia, ero mepuoabl. MuTO3, €ro craiuv u
MPOUCXOASIINE MPOIEcChl. bromornueckoe 3HaU€HHE MHUTO3a.
Meiio3 u ero craauu. lloBemeHne XpoMOcoM B Meio3e.

OK 02
OK 04
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Kpoccunrosep. bruonornyeckuii CMbICI.

KonrtponbHas padora 9 KonTposabnasi paGora Ne 1. MouekynsapHblii  ypOBEHb 2
OpraHM3aI1H )KUBOTO
Pasznen 2. CTpoeHue (P)YHKIMH M OPraHU3MAa 20
Tema 2.1. Ctpoenue opranuzma Coneprxkanue y4eOHOro MaTeprasa 2
10 MHoOrok/IeTOYHbIE OpPraHu3Mbl. B3auMOCBSA3b OpPraHoB U 2
CHUCTEMBbI OPraHOB B MHOTOKJIETOUHOM OpTraHU3ME. OK 02
I'omeocTa3 opranu3ma M ero NOJJEpKaHHE B Mpolecce OK 04
KHU3HEIeATEIIbHOCTH
Tema 2.2. ®opmbl pa3MHOKEHUS Conepxanue yueOHOro MaTepuasa 2
OpraHu3MOB 11 @DopMbI pPa3sMHOKEHUS OPraHM3MoOB. becrionoe U MOI0BOE 2 OK 02
pa3MHOkeHue. Bupl 6ecronoro pa3sMHOKEHUS.
[TonoBoe  pa3MHOXeHusA. I'ameroreHe3 y  KUBOTHBIX.
Cnepmarorenes u oBoreHes. CTpoeHHUE MOJTOBBIX KJIETOK.
Ono10TBOpEHNE
Tema 2.3. OwnHTOreHe3 pacTeHMIA, Copep:xxanue yueOHOro MaTepuasa 2
JKUBOTHBIX U YEJIOBEKA 12 NupuBuayajibHOe pa3BUTHE OPraHM3MoOB. DOMOpHOreHe3 u 2 OK 02
ero craguu. [loctomOpuonaneHblii  mepuoa.  Craaum OK 04
NOCTAMOPHOHANIBHOTO PAa3BUTUS Y KUBOTHBIX U YEJIOBEKA.
[IpssMoe m Henmpsimoe pa3BUTHE. BHOIOrMYECKOro CTpOEHUE U
cMepTb. OHTOreHe3 pacTeHui
Tema 2.4. 3aKOHOMEPHOCTH Copep:xxanue yueOHOro MaTepuasa 4
Haceq0BaHus 13 OcHoBHBIE NOHATHS FeHEeTHKH. 3aKOHOMEPHOCTH 2
oOpa3oBanust ramet. 3akoHbl ['. Menaens (MoHOruOpuIHOE
U NOJIUruOpUIHOE cKpenyBanue). BzanmopeiicTBue reHo
14 IIpakTHyeckoe 3ansaTHe Ne 3 2 OK 02
Pewenne 3amau Ha onpezaesieHne BEpOSTHOCTH BO3HUKHOBEHMS OK 04

HACJICACTBCHHBIX NPU3HAKOB IIPpU MOHO-, JU-, HOJ'II/II"I/I6pI/II[HOM
)41 AHAJIM3UPYIOIICM CKpCIIMBaHWU, COCTaBJICHUC
T'CHOTHUIINMYCCKUX CXCM CKPCIIMBAHUA
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Tema 2.5. CueruieHHOE

Coneprxanne yu4eOHOT0 MaTepuasa

HaCICAOBAHUC TPUIHAKOB 15 3akonbl T. Moprana. CleeHHOE HAclleJOBaHUE T'€HOB,
HapyLIeHHe CLEIUICHUS. HacnenoBanue IIPU3HAKOB,
CLETJICHHBIX C I10JIOM
16 IIpakTuyeckoe 3ansitue Ne 4 2 OK 01
Pewenne 3a1a4 Ha OIIpEJIEIICHHBIC BEPOSITHOCTU OK 02
BO3HHUKHOBEHUS HACJIEJICTBEHHBIX PU3HAKOB IPH CLETJIEHHOM
HacJIEJOBaHNH, COCTaBJICHUE TFEeHOTUIINYECKUX CXeM
CKpEIIMBAHUS
Tema 2.6. 3aKOHOMEPHOCTH Coneprxanue yueOHOro MaTepuaa 4
W3MEHUYUBOCTH
17 HN3meHuYnBOCTH NPU3HAKOB. Bunsr U3MEHYUBOCTH: 2 OK 01
HaCJIE/ICTBEHHAs! U HEHACJIEACTBEHHAsA. 3aKOH T'OMOJIOTMYECKHUX OK 02
psaoB B HacienctBeHHoM wu3meHunBoctd (H.W. BaBumos). OK 04
MyTaloHHas Teopusi
Cemectp 11 38
18 IIpakTHyeckoe 3anaTme Ne S. Pemenue 3amau Ha 2 OK 01
OIpeJieIeHHbIe BEPOSITHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX OK 02
IPU3HAKOB IpPU CLEIUIEHHOM HAacCJElI0BaHUHU, COCTaBJIECHUE OK 04
TeHOTHIINYECKUX CXEM CKpEIMBaHUs
KonTponbHas padbora 19 KonTtpoubsnas padora Ne 2. Crpoenue u QyHKIIMY OpTaHU3Ma 2
Pa3znea 3. Teopusi 3BoJIIOIIUN 6
Tema 3.1. Mctopus 3BOJIIOIIMOHHOTO Coneprxanue y4eOHOr0 MaTeprasa 2 OK 02
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y4eHHus. MUKpPO3BOIIIOLMS

20

[TepBoie »BomonmonHsie koHmenuu (K.b. Jlamapk, XK.JIL.
Broddon). OBosouMonHas  teopus Y. JapBuHa.
CuHTreTn4eckasi TeOpUsl SBOJIIOIMH U €€ OCHOBHOE MOJIOKEHUS.
MukposBosronus. Ilomynsnuss kak 3jJeMeHTapHas eJUHMLA
IBOJIFOLIMU. |'eHeTH4eCcKe OCHOBBI 3BOJIIOLIUU.

OneMeHTapHble (akTopbl 3BoNoLMH. EctecTBeHHBI 0TOOP
HaIPaBJISIOMUN (DAKTOP IBOJFOIUH.

BunoobpazoBanue kKak pe3yibTaT MUKPOIBOJIIOLIUU

OK 04

Tema 3.2. MakposBOTIOIHSI.
Bo3HUKHOBEHHE W pa3BHTHE KU3HU
Ha 3emJie

Cojnepxkanne yueOHOro MaTepHraia

21

Makpo3Bosonusi. QPopMbl ¥ OCHOBHBIE  HalpaBJICHUS
makpo3potormu  (A.H. Ceseppuos). Ilytu npoctmkenus
ounosnorudeckoro nporpecca. Coxpanenue OnopasHooOpaszus Ha
3emuie.

I'unore3sl W TeOpHMH BO3HUKHOBEHMS >KM3HM Ha 3em.e.
IMosBiienus IEPBBIX KICTOK U UX DBOJJIOIMA.

[TpokapuoTsl 1 3ykapuoThl. [IporcxXokaeHNs MHOTOKJIETOUHBIX
OpraHu3MoB. BO3HHKHOBEHNE OCHOBHBIX IIAPCTB 3YKApPHOT

OK 02
OK 04

Tema 3.3. [Ipoucxoxaenue
YeJIoBeKa - aHTPOIIOTeHE3

ConeprxkaHue y4eOHOro MaTepraa

22

AHTpOmoJIorHsl - Hayka o0 4ejgoBeke. CHCTeMaTHYeCcKOe
N0JIO’)KEHNE 4enoBeka. CXOACTBO M OTIMYMS YEJIOBEKa C
KUBOTHBIMU. OCHOBHBIE CTaJMM AHTPONOIreHe3a. DBOJIOLHUS
COBPEMEHHOI0 uesoBeka. UenoBeueckne pachl U UX €JUHCTBO.
Bpems wu mytm paccencHMs ~4elOBEKa Ha  IIJIAHETE.
[TpucnocobIeHHOCTh YeIOBEeKa K Pa3HbIM YCIOBHUSIM CPEJIb

OK 02
OK 04

Pasznen 4. Dxojorns

18

Tema 4.1 Dxonormyeckue (GaxTOpbl

Cojnepkanrie yueOHOro MaTepHasa
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" CPCAbI ) KU3HU

23

Cpeabpl  o0MTaHWS  OPraHM3MOB:  BOJHas, Ha3eMHO-
BO3/YyIlIHAs, [IOYBEHHAs, BHyTpUOpraHuzMeHHas. @OU3HKo-
XUMUYECKHE OCOOCHHOCTH Cpell OOWTaHUs OpPraHHU3MOB.
[TpucnocoOneHuss OpraHM3MOB K J>KM3HM B pPasHbIX Cpelax.
[Tonsitue  skosoruyeckoro  (akropa.  Knaccudukanus
sKkoyoruueckux (axropon. IIpaBwio munumyma lO. JluOuxa.
3akon TonepanTHoctu B. lllendopna

OK 01
OK 02
OK 07

Tewma 4.2. Tlomymsiiust , cooO1ecTna,
9KOCHUCTEMBI

Coneprxkanne yu4eOHOro MaTepuasa

N

24

JKOJIOTHYECKAsl XAPaKTePUCTHKAa BHAAa M MNOMYJSIHMH.
DKoJjoruyeckas HUIIA BUJA. DKOJIOTUYECKUE XapaKTePUCTUKU
nomysinui. CooOrmiectBa M 3KOcUCTeMbl. bHoreHo3 u ero
cTpykTtypa. CBs3M Mexay OpraHu3MamMu B  OHOIICHO3E.
CTpyKTypHBIE = KOMIIOHEHTBI ~ SKOCHUCTEMBI:  IPOAYLIEHTHI,
KOHCYMEHTBI, PEIyleHTHI.

KpyroBopor BemecTB M TNOTOK DJHEPIMM B SKOCUCTEME.
Tpodudeckue ypoBHU

25

IpakTuyeckoe 3anaTue Ne 6. Tpoduueckue 1ienu u cetu
OCHOBHBIE TIOKA3aTeNIl SKOCUCTEMBI. bruomacca u mpoayKuus.
DKOJIOTUYECKHE MUPaMU/IbI UHCEN, OMOMACChIM SHEPTUH.
[IpaBuno nupaMuibl SHEPTUU.

Pemenne npakTuKko-OpUHTUPOBAHHBIX PACUETHBIX 3aJIaHUH 1O
MEPEHOCY BEIIECTBA U SHEPTHH B SKOCUCTEMAX C COCTABIIEHUE
TpouyecKux 1enen u nupaMmu Onomacchl M SJHEPTUu

OK 01
OK 02
OK 07

4.3. buocdepa - riobanbHas
9KOJIOTHYECKasi CHCTEMA

Copep:xanue yueOHOT0 MaTepHana

[\®]

26

buocpepa — :xuBas obosouka 3emun. PazButne
npencTaBieHuii o ouocdepe B Tpyaax B.W. Bepnanckoro.
OOGsactu  Ouocdepbl W €€ KOMIOHEHTHI. JKMBOE BEIIECTBO
ounochepsl U ero QyHKIIHH.

3aKOHOMEPHOCTH cymlecTBoBaHHUA Onocdeprl. OcobeHHOCTH
Oouocdepsl Kak TI100aTbHON DKOCUCTEMBI.

OK 01
OK 02
OK 07

16




Junamuueckoe paBHoBecue B Ouochepe. Kpyroopotst
BEIIECTB M OHWOXUMHMYECKHME  LHMKIBL.  [JoOanbHbIE
HKOJIOTHYECKHUE MTPOOIEMbI COBPEMEHHOCTH

4.4. BnusgHue  aHTPONOIECHHBIX
(haxTopoB Ha 6uochepy

ConeprxkaHue yu4eOHOro MaTepraa

27

AHTpoONoreHHble BO3JelcTBUA Ha Ouocdepy. 3arps3HEHH
KaK BHJI @aHTPOIIOT€HHOT'O BO3/IEHCTBUS.

AHTpOTIOTeHHBIE BO3ACHCTBHU Ha atMochepy. Bo3aeiicTBus Ha
ruzpocdepy. BozneiictBus Ha aurocdepy.

AHTpPOIIOT€HHBbIE BO3JEUCTBUS Ha OMOTHYECKHE COOOLIECTBa.
VYrayGneHHO — M3y4aroTcs ~ OTXOJbl, C  OIpEeJeJIeHHOU
npodeccueil cCnenuagbHOCThIO

28

IIpakTHyeckoe 3ansaTHe Ne 7. «OTXObI IPOU3BOJCTBAY

B mom uucne npogeccuonanvro- opuenmupoganuoe
cooeparcanue npaKmuyecko20 3aHsImusl

[Mpaktudeckoe 3anarue «OTX0apI MPOM3BOACTBa». Ha ocHOBe
denepanbHOTO  KIACCH(PHUKAIMOHHOTO  KaTajJiora  OTXOJIOB
OTIPENeNATh KJIacC OMACHOCTH OTXOJOB; arperaTHOEe COCTOSIHUE
U ¢pusznyeckyro (GopMy OTXOJOB, 00pasyromuxcs Ha pabouem
MeCTe Ha dTarax MpPOM3BOJICTBA, CBS3aHHBIC C OMpPEICICHHON
npodeccueit crenuaiTbHOCThIO

OK 01
OK 02
OK 04
OK 07

Tema 4.5. Buusgaume conuaibHO-
JKOJIOTUYECKHUX (dakTopoB Ha
3J10pOBbSA

Copep:xanue yueOHOTO MaTepHana

29

3nopoBbe u ero cocrapisomue. PakTopsl, MOJOKUTEIBHO U
OTPHILIATEIILHO BIMSIOIIME HAa OpraHu3M uesioBeka. [Ipobmema
TEXHOTCHHEIX BO3/ICUCTBUHI Ha  3JI0pOBbA qeJI0BEKA
(37eKTpOMAarHuTHbBIE MO, ObITOBas XUMHs, HW30BITOYHbIC
HIyMBbl, pajudanys U T.I.). AfanTtanys opraHu3Ma yesloBeKa K
dakTopam okpyxkatomeil cpenasl. [IpuHuunbs GopMupoBaHUs
30poBbe cOeperatoiiero noseaeHus. Guznyeckas akTUBHOCTh
U 370poBbe. bHoXxuMHueckHe acmeKThl pallOHaJIbHOIO
UTaHUS

OK 02
OK 04
OK 07
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30

JlabopatopHoe 3ansaTHE Ne 2

JlaGopaTopHasi paboTa Ha BBIOOP:

1. JlaGopatopHas paborta «YMCTBEHHas
paboToCoCOOHOCTE)»
OBnajiecHe METOJaMH  ONpEJeNICHHs — IoKa3areyei
YMCTBEHHOU paboTOCIOCOOHOCTH, 00BsICHEHUE
IOy YEHHBIX pe3yJIbTaToB u dbopMupoBaHue

BBIBOZIOB(IIMCBMEHHO) C MCIIOJIb30BaHMEM Hay4HbIX
IIOHATUM, TEOPUU U 3aKOHOB

2. JlaGopatopHas pabora «BausHue abHOTHYECKHX
¢dakTOpoB Ha  dYelnoBeKa (HU3KHE W  BBICOKHE
TeMIepaTypbl)»
W3yuenne MexXaHM3MOB W aJanTaldd OpraHW3Ma
YeJoBeKa K HU3KMM U BBICOKHM TeMIepaTypaMm H
00BsICHEHUE MOy YeHHBIX pe3yIbTaToB "
dbopmupoBaHue BBIBOJIOB(ITICHBMEHHO) c
WCTIOJIb30BaHUEM HAYUYHBIX MTOHATHH, TCOPHH U 3aKOHOB

B mom uucne npogheccuonanbHo-opuenmuposanHoe
codepoicanue 1a60pamopHo20 3aHAMUS

B kauecTBe TPUITEPOB CHUKAIOIIUX PAOOTOCTIOCOOHOCTD
UCTIOJIb30BaTh YCIOBUSl OCYLIECTBIECHUS POPECCUOHATBHON
JeSITeTbHOCTH: LIIyM, TeMIepaTypa, Gu3ndeckas Harpyska u
T.JI.

KonTponbnas pabora

31

Kontpoannas padora Ne 3. TeopeTrueckue aclieKThI
9KOJIOTUHU

IMpodeccHoHAILHO-OPHEHTHPOBAHHOE CO/lepPKaHUE (Coaep:KaHNe MPUKJIATHOTO MOTYJIs1)

Pa3nena 5. buojgorusi B ;Ku3HH

Tema 5.1. buorexHonorusa B >XKHU3HU
KaXXI0ro

Coneprxanne yueOHOro MaTepuasa

32

BuorexHo/iorusi Kak Hayka u NPOU3BOACTBO. OCHOBHBbIE
HalpaBJCHUS  COBPEMEHHOW  OMOTEXHOJOTMH.  METO bl

OK 01
OK 02
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OHMOTEXHOJIOTHH. OOBEKTHI OHMOTEXHOJIOTHH. OTHKa
OMOTEXHOJIOTMYECKUX U T€HETHUYECKHUX IKCIIEPUMEHTOB.
[TpaBuiia noucka UM aHainu3a OMO’KOJIOTMYECKON MH(pOpMaLuu
U3 Pa3MYHBIX HMCTOYHHMKOB (Hay4yHas M y4eOHO- HaydHas
JUTEpaTypa, CpeCcTBa MacCOBOM MH(pOpMaIuu,

ceTb MHTEpHET U apyrue)

33

IIpakTHyeckoe 3ansaTue Ne 8. Pa3zBuTve NpPOMBINIIEHHON
OMOTEXHOJIOTHI U ee IPUMEHEHHUE B KU3HU YeJIOBeKa, MOUCK U
aHaIU3 MHQOpPMAIMK U3 Pa3JIMYHBIX MCTOYHUKOB (Hay4dHas U
yueOHO-  HayuyHas  JIMTepaTypa, CpelIcTBa  MacCOBOH
uH(bOpMaLMU O Pa3BUTUHU MPOMBIIIIIEHHON OMOTEXHOJIOTUH (110
rpynnam). 3amura  Keica: IpeACTaBICHHE Ppe3yJbTaToOB
pelIeHus: KeWCcoB (BBICTYIICHUS C MPE3EHTAIHEH)

OK 04

B mom uucne npogheccuonanvbHo - opueHmupoeanHoe
cooeparcanue npaKmuyecko20 3aHsImusl

IIpomexyrounas
JUCLIMILINHE

aTrrecranus

oo

JuddepeHupoOBaHHBIN 3a4eT

Bcero:

72
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3. YCJIOBUSI PEAJTU3AIIAN ITPOTPAMMBI YUEBHOM
TV CTMTLIAHBI

3.1.Tpe0oBaHus1 K MUHUMAJIbHOMY MATEPUATIbLHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Kabuner «buonorun», OCHaIIEHHBIM 00OpyJOBaHUEM: MeOeNb, T0CKa,
MeJ, HalJsIIHble T0CcOOMsl (KOMIIOHEHTBI Y4YeOHbIX TaOnul, IJIaKaToB),
TEXHUYECKUMU  pEICTBaMU  OOYYEeHHS:  KOMIIBIOTEp C  yCTpOWCTBaMu
BOCTIPOM3BEJICHHUS 3BYyKa, MPUHTEP, MYJIbTHMEIUA-TIPOCKTOP C SKPaHOM, YKa3Ka-
[IpE3EHTEep IS NIPE3CHTALUN.

JlaGoparopusi, ocHalieHHast 000pY/I0BaHUEM JJIsl TPOBEACHUS 3aHSATHINA:

MuKpOCKOIIbI, CEKYHIOMEP, TOHOMETP, JJabopaTopHas nocyaa (IpoOupKH,
HOJICTABKU AJI1 IPOOUPOK, MUHUETHI, IECOK, CTYIKU C ECTUKAMU, [IPEIMETHBIE U
IOKPOBHBIE  CTEKJIa,  CTEKJISHHbIE  MAaJOYKW,  MPENapoBaJIbHblE  WIJIBI,
bunbTpoBanbHas Oymara ( candeTku), CTakaHbl) TUNEPTOHUYECKHA PacTBOP
xjopuga Hatpusi, 3%-HbII pacTBOp MEpOKCcHIAa BOAOPOAA, pacTBOp ioga B
HOJIMCTOM KaJlMH, TJIMLEPUH, KIyOHU KapToQels, JUCT 3JI0eU KaHAJACKOU, IJIOJ
psAOMHBI OOBIKHOBEHHOMW ( pAOMHBI WM TOMAra), JIyK pernyatblii, pa3BeJCHHbIEC B
BOJIE JPOKIKH)

4. TH®POPMAIIMOHHOE OBECIHIEYEHHUE OBYYEHUA

4.1 OcHOBHBIE 3JIEKTPOHHbIE U3IAHUS:

O-1. buonorus: 10-i1 kiacc: 6a30BbIi ypoBeHb : yueOHuk / B. B. [laceunux,
A. A. Kamenckuii, A. M. PyOuoB [u ap.] ; nox penakuueii B. B. [Taceunuka. — 5-
e u3n., crep. — Mocksa : IIpocsemenue, 2023. — 223 c¢. — ISBN 978-5-09-
103624-4. — TekcrT : 37eKTpOHHbIN // JIaHb : 3I€KTPOHHO-O0MOIMOTEYHAS] CUCTEMA.
— URL: https://e.lanbook.com/book/334994 (natra oGpamenus: 23.01.2024). —
PexxuMm foctyna: juist aBTOPU3. MOJIb30BATENCH.

O-2. bwuonorus: 11-i knacc: 6a30BbIil ypoBeHb : yueOHuk / B. B. [laceunuk,
A. A. Kamenckuii, A. M. PybuoB [u ap.] ; nox penakiueit B. B. Ilaceunuka. — 5-
e usn., crep. — Mocksa : IIpocBemenue, 2023. — 272 c¢. — ISBN 978-5-09-
103625-1. — Tekcr : a1eKTpoHHbIN // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAS] CUCTEMA.
— URL: https://e.lanbook.com/book/334997 (mara o6pamenus: 23.01.2024). —
Pexxum mocrymna: mist aBTOpr3. OJIb30BATEIICH.
4.2 JIonoJIHUTEeIbHbIe HCTOYHUKMH

J-1. MamonTos, C.I'. Ob1miast 6uosiorusi: Yue0. i CTyJJEHTOB CPETHUX
npod. yueb. 3aBeaenuii / C.I'. MamonToB, B.b. 3axapos. — 8-¢ u3x., crep. — M.:
Beicm. mk.; 2007. — 317 c.: uin.

J1-2. 3axapos, B.b. O6mias ouonorusi: Yueo6. qs 10-11 k. o6meoOpa3osar.
VYupexaenuii / B.b. 3axapos, C.I'. MamontoB, H.W. Conun. — M.: Ipoda, 2003. —
624 c.: un.
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J1-3. Bcs omnomorus. CoBpeMeHHasi OMOJIOTHS, CTaThH, HOBOCTH, OMOIHMOTEKA
[DnexkTponHBI pecypc]. — Pexum moctyma: www.url: https:// www.sbio.info/. —

19.01.2024.

JI-4. TenekoOMMYHHUKAITMOHHBIC BUKTOPWUHBI MO OMOJOTUHM — DKOJOTHU Ha

cepBepe BopoHexkckoro yHHBepcUTETa

[OnexkTpoHHBIN pecypc]. —

Pexum

noctyna: www.url: https://biology.ru/. — 19.01.2024.

H-5. JIng Tex, KTO YYUTCA caM M YYUT APYIUX; OYHO M JUCTAHLIMOHHO,
OMOJIOTUH, XMMHUH, JAPYTUM TpeaMeTaM [DIeKTpoHHBIA pecypc]. — Pexum
noctyna: www.url: http://www.kozlenkoa.narod.ru/ . — 19.01.2024.

5. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOMN
JANCIIUIIJINHBI
KoHTponb © oOIeHKa pe3yabTaTOB OCBOCHUS YYEOHOW JIMCIMIUIMHBI

PACKPBIBAIOTCA

qepes

JUCHHUILIMHAPHEBIC

pEe3yJbTaTHI,

HaIlpaBJICHHBIC  Ha

dbopmupoBanre OOMMX M MPOPECCHOHATBHBIX KOMIIETEHIIMHA IO paszaeiaM Hu
TEMaM COJepKaHUs y4eOHOTO MaTepuania.

Oo6mue/mpodec-
CHOHAJIbHBIE
KOMIETEeHI[HN

Pazgen/Tema

T oeHOYHBIX MePONPUATHI

Pa3nen 1. Knerka-
CTPYKTYpHO- (DYHKIIMOHAIBHAS
€IMHUIIA KUBOTO

pabora «
YPOBEHb

KonTponbhas
MounekyiapHbIT
OpraHHu3aIH JKUBOTO»

OK 02

buonorus kak Hayka. OOmas
XapaKTePUCTHKA KU3HU

3amonHeHne TaOMUIBI C OMHCAHHEM
METOZ0B MHKPOCKOIIMPOBAHUS C HUX
JIOCTOMHCTBAMU A HEeJO0CTaTKaAMHU.
3amnosHeHne TaOJIULIBI «Bxnan
VYEHHBIX B  pa3BUTHE OHUOJIOTHH »
3amnoHeHUe CpaBHUTEIBLHON TaOIUIIBI
CXOJICTBO M pa3jinuve >KUBOTO M HE
JKMBOT'O

OK 01
OK 02
OK 04

CrpykTypHO-
(byHKIMOHATIbHAS. OpraHu3anus
KJIETOK

OuenuBas AMCKyccHs II0 BOIIpOcaM
nexkuuu Pa3zpaboTka MEHTaIbHOMN KapThl
Mo KiIacCUpUKAUUA KIETOK U UX
CTPOEHUIO Ha MPO- U 3YKAPHOTUUECKUX
M 10 IapcTBaM B MHUpE Tpymnmax
Breimonnenue u 3ammra 1a60paTOpHBIX
pabot: « CtpoeHue KieTKu(pacTeHUs ,
JKUBOTHBIE, TpUOBI) U  KIETOYHBIC
BKIIIOYEHHUS (KpaxMmas, KapOTHHOWIHI,
XJIOPOIUTACTHI, XPOMOILIACTHI)»
IIpakTueckoe 3aHATHE.
[IpencraBieHre YCTHBIX COOOIICHUN C
Npe3eHTaleld , MOJITOTOBJICHHBIX II0
MIEPEYHIO UCTOYHUKOB,
PEKOMEHIOBaHHBIX MTPETIOIaBATEISIM

OK 01
OK 02

CrpykTypHO-

(GyHKIMOHATIbHBIE  (haKTOPbI

@poHTanpHBI  ompoc  pa3paboTka
rinoccapusi  Pemienus  3amad = Ha
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HaCJICACTBCHHOCTHU

OMpCACIICHUC ITOCJICAOBATCIbHOCTHU
HYKJIICOTUA0B, aMUHOKHUCIIOT B HOPME U
B cnyqae N3MCHCHU
IIOCJICIOBATCIIBHOCTHU HYKJICOTHI0B
JIHK

OK 02

O0MeH
npeBpalicHue
KJIETKHA

BEILECTB u
SHEPruu B

OpOoHTAIBHBIN 3anonHeHue
CpPaBHUTEIBHON TaOJIUIBI
XapaKTepUCTHUK TUIIA 0OMEHA BEIECTB

orpoc

OK 02
OK 04

JKU3HEeHHBI UK
Muto3. Meiio3

KIJICTKU.

OO6cyxneHne 1O BOMpOCaM JICKITMH
Paspabotka JIEHTEI BpEMEHU
JKU3HEHHOTO ITUKIa

Paspnen 2.Ctpoenue u
(GyHKIMM OpraHu3Ma

KonrponsHas  pabota
OpraHu3Ma

«Ctpoenue

OK 02

CrpoeHnue opranusma

OnenuBaemas nuckyccusi Pa3paborka
MEHTAJIbHON KapThl TKaHEW, OPraHOB U
CUCTEM OpraHoB OpraHU3MOB
(pacTeHus, JKUBOTHBIE, 4YEJIOBEK) C
KpaTKOU XapakTEpUCTUKOM  HX
byHKImit

OK 02

Dopmsbl
OpPraHU3MOB

Pa3MHOKEHUS

@poHTAJIBHBIN  OIpOC 3anonHeHue
TaOJIHIBI ¢ KPaTKOM XapaKTepUCTUKOU
U rnpumepamu  (GopM pasMHOKEHHUS
OpraHU3MOB

OK 02
OK 04

OnTtorenes pacTeHui,
KMBOTHBIX U YEJIOBEKA

Pa3paboTka  JIGHTBI ~ BpEMEHH €
XapaKTEepUCTUKONW 3TalloB OHTOIE€HE3a
OTHEIBHOM TpYyNIIONM JKMBOTHBIX U
yejroBeka Mo Mukporpymnmnam Tect/
onpoc  CocraBnenue  JKU3HEHHBIX
IIUKJIOB pacTeHM 1o  oTaenam
(MOXOBHJIHBIE, XBOILEBU/IHBIE,
HNarlOpOTHUKOBUIHBIE, TOJOCEMEHHBIE,
IOKPBITOCEMEHHBIE

OK 02
OK 04

3aKOHOMepHOCTI/I
HaCJICJOBaHUA

Pa3zpabotka rimoccapusi DOpoHTaTBHBII
onpoc Tecr mo Bompocam JIEKIMH
Pemenust 3amau  Ha ompezeleHHbIC
BEPOATHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX  TNPU3HAKOB  TIpH
MOHO-, - [IH, - TOJUTHOPUIHOM U
aHATM3HUPYIOIIEM CKpEIINBAaHUU,
COCTaBJIEHUE TEHOTHUIMYECKHX CXEM
CKpEIIMBAaHUS

OK 01
OK 02

CrenMaJibHOE  HaCJIEJOBAHUE

MIPU3HAKOB

Tect

Pa3pa60TI<a rjioccapusa Pemenns 3amau

Ha OINPEJIECIICHHBIE BEPOSATHOCTH
BO3HUKHOBEHUS HACJIE[CTBEHHBIX
IIPU3HAKOB npu CLIEIIJICHHOM
HACJICIOBAHNH, COCTaBJICHUE

TCHOTUITMYCCKUX CXEM CKPCIIMBAHUA
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OK 01 3aKOHOMEPHOCTH Tect. Pemenne 3anga4 Ha onpeneincHue
OK 02 U3MEHYHUBOCTH TANIAa ~ MyTalud  IpUd  Iepenade
OK 04 HaCJIEICTBEHHBIX MIPU3HAKOB,
COCTaBJICHUE TIEHOTUIIMUYECKUX CXEM
CKpEeLBaHUs
Pazngen3.Teopus 3Bosounu | KontponbHast pabota « Teoperndeckue
ACIEKThI 3BOJIIOIIMY KU3HU Ha 3eMJIe»
OK 02 Uctopus IBOTIOIIMOHHOTO | DpOHTANBHBI ~ Ompoc  pa3paboTka
OK 04 y4eHusi. MUKpOIBOIIOLNS rioccapus TEPMUHOB Pazpabotka
JIEHTBI BpEMEHU pa3BUTHA
OBOJIIOLMOHHOTO YUEHUS
OK 02 MukposBomonus. OnenuBaemas JUCKYCCHSL:
OK 04 BO3HUKHOBEHME M PAa3BUTHE | UCIOJIb30BAHUSA apryMeHTOB,
JKU3HU Ha 3emiie OuoornuecKon TEPMHUHOJIOTUU U
CUMBOJIMKH e JI0Ka3aTeIbCTBA
pozcTBa OpPraHUu3MOB pa3HbIX
cucreMaTHueckux Tpynn Paspabotka
JIEHTBI BpEMEHU BO3HUKHOBEHUS
JKU3HU Ha 3emiie
OK 02 [Ipoucxoxnenue — desoBeka | OpOHTAIBHBIN OMPOC Pazpabotka
OK 04 AHTPOIIOT€HE3 JIEHTBl BPEMEHH MIPOUCXOKACHUS
4eJI0BEKa
Pa3nea 4. Jxonorus
OK 01 Okonorudyeckue (akropel U | TecT Mo 3KOJIOrMYECKHUM (QakTopaM Hu
OK 02 cpenbl KU3HU CpesaMm KM3HU OpraHU3MOB
OK 07
OK 01 [Monynsmmst  , coobOmectBa, | CocTaBneHUusT CXeM KpyroBopoTta
OK 02 3KOCHCTEM BEILIECTB, HCIOJIBb3Ys MaTepHuabl
OK 07 JIEKIIAU Penrenue MPaKTHUKO-
OpPUEHTHUPOBAHHBIX PACUETHBIX 3aJJaHUN
[0 NIEPEHOCY BELIECTBA W DHEPIMM B
IKOCUCTEMAX c COCTaBJIEHUE
TpopUUeCKUX Iemed ¢ IHpaMHI
OroMacchl U S3HEPTUU
OK 01 buocpepa —  rmobambhas | OnenuBaemas nuckyccust Tect
OK 02 3KOJIOTUYECKAs CUCTEMA
OK 07
OK 01 Bnustaue antpornoreHHbix | Tect IlpakTnueckas padora « OTX0bI
OK 02 ¢daxTopoB Ha 6uochepy IIPOU3BOJICTBA
OK 07
OK 04
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OK 01 Bnustaue counanbHO- | OueHuBaemasi AucKyccusi BrinmonHenus

OK 02 HKOTOJIOTHUYECKUX (DaKTOPOB Ha | TabOpaTOpHO paboTHl  Ha BHIOOP:

OK 07 3/I0POBBE YEIIOBEKA «YMCTBEHHass  pabOTOCIIOCOOHOCTHY,
«BnusHue abmotnueckux (HakTopoB Ha
yesioBeKa(HU3KHe u BBICOKHE
TEMIIEPATYPbI)»

Paspnen 5. buoJiorus :Ku3sHu 3amura Keiica: [IpEeCTaBICHUE

pE3yJIbTaTOB KEWCOB (BBICTYIUIEHHE C
MIPE3CHTALINEH )

OK 01 buorexHosorum B JKWU3HU | BellonHEeHHs — keiica  HAa  aHaIU3

OK 02 KaK0r'0 nH(pOpMaIUK O HAYYHBIX TOCTHKCHUSIX

OK 04 B 00JIaCTH I€HETHYECKHX TEXHOJIOTHH,
KJIETOYHOM  MHXEHEPUHU,  IHILEBbIX
ouorexHonorud (MmO  rpynmam),
IIPEJICTaBICHUE PE3YJITATOB PEIICHUS

OK 01 [TpomblilnenHas OnoTexHuka | BemmonHenme — keifica Ha — aHau3

OK 02 uHbopManuu u pa3BUTUHU

OK 04 IIPOMBIILTIEHHOU OMOTEXHOJIOTH(I10
rpynmnam), IpeJcTaBlIeHue pPe3yIbTaToB
pelIeHus KecoB

OK 01 CouuanbHO-3THYECKUE Brimonmuenue  keiica  Ha  aHAIM3

OK 02 ACTIEeKThI OMOTEXHOJIOTUI uHpOpMaUU 00 STHUYECKUX aCHEeKTax

OK 04 pa3BUTHA OMOTEXHOJIOTHI(ITIO TpyTIIam),
MIPEJICTAaBICHUE PE3yJIbTaTOB PEIICHUS
KeMCoB

OK 01 Beimonnenne — kedica  Ha  aHanu3

OK 02 uHbopmanuu 0 pa3BUTHS

OK 04 OMOTEXHOIOTUI C  NPUMEHEHUEM
TEXHUYECKUX CHCTeM(II0  TIpymmam),

MPEJCTABICHUE PE3YJIbTATOB PEIICHUS
KEWCOB
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JUCT UBMEHEHUM Y JONMOJIHEHUI, BHECEHHBIX B
PABOYYIO NIPOI'PAMMY

Ne HU3MCHCHUSA, J1aTa BHCCCHUSA, Ne CTPpaHuIbI C U3SMCHCHUEM

BbL10 CraJgo

OcHoBanue:

IMoanucek JIUIA, BHECHICT0 UBMCHCHUSA
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