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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
VYyeOHnass 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 mnpodecCHOHATBHON HaMpPaBICHHOCTU
OI'OC CIIO no cnenuansHocTH 08.02.01. CTpoMTEeNBCTBO M JIKCILIyaTALMS
30aHUH M COOPYKEHMH.



Oco0oe 3HaueHue AMCHUILUIMHA UMEET IpU GopMHupoBaHuU U pazBuTun 00mux (OK) KoMIeTeHIHid:

Oo6mue (OK) Ili1annpyeMsle pe3y/ibTaThbl 00y4eHUs

KOMICTCHIIH Oo0mmue JAucuumiimHapHble (IpeaAMeTHbIe)
OK 01. B yacTu Tpy10BOro BOCIMTAHUSA: CdopmupoBaTh 3HaHUH O MECT€ U POJIM OHOJIOTHH B
BreiOupats  CrocoObI | - TOTOBHOCTh K TPyIy, OCO3HaHWE  IIEHHOCTH | CHCTEME HAyYHOTO 3HaHUSA ; (PYHKIHMOHATHHOU
pelieHus 3a/la4y | MacTepcTBa, TPy10I00ue; IPaMOTHOCTH  YeJOBEeKa [UIsl  PEIICHUS  IKU3HEHHBIX
npogeccHoHaTbHON - TOTOBHOCTH K aKTUBHOM NESTENBHOCTH | MpobaeM; CcPOPMUPOBAHHOCTh yYMEHHS pacKpbIBaTh
JeSITeIbHOCTH TEXHOJIOTMYECKOM W COIHMAJIbHOM  HAmpaBJIEHHOCTH, | COJIEp:KaHUe OCHOBOMOJIAraomux  OUOJIOTUYECKUX
MIPUMEHHUTEITHHO K | CIIOCOOHOCTh MHUITUUPOBATH, INIAHUPOBATH U TEPMUHOB ¥ TIOHATHW: JKWU3Hb, KJIETKA, TKaHb, OPraH,
Pa3IUYHBIM CaMOCTOSITENILHO BBITIOJIHATH TaKyI0 A€ATE€IbHOCTb; OpraHu3M, BHJ, TWOMyJAMs, 3KOcHCTeMa, OHOLIEHO3,
KOHTEKCTaM. - wuHTepec K pasnmuyHbiM  chepam mpodeccroHaNbHOM | Ouocdepa; merabomu3M(0OMEH BEUIECTB U TPEBpAIICHUS

NesITeIbHOCTH,

Osianenue YHHBEPCAJbHBIMHU Y4eOHBIMHU

MO03HABATE/ILHBIMH AeliCTBUSIMU:

a) 0a30Bble JIOTHYECKHUE JIeiicTBUS:

- CaMOCTOSITENIbHO (OPMYJIHMPOBAaTh U  aKTyaJM3UPOBATh
po0sieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH TNPU3HAK WJIM OCHOBaHMS

IS CpaBHEHHS, KJIacCu(UKAIIN U 0000IIECHUS;

- ONpeNensaTh LEIH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U

KPUTEPHUH UX JOCTIKEHHS,;

- BBISIBJIATH 3aKOHOMEPHOCTHU Y IPOTUBOPEUUs B

paccMaTpUBaeMBbIX SBIICHHSAX;

- BHOCUTb KOPPEKTHBBI B JI€ATEIILHOCTh, OLIEHUBATh

COOTBETCTBHE  DPE3YJIbTATOB  IIENAX, OICHUBATh  PHCKH

HOCJEICTBUM JAeSTEeIbHOCTH;

- pa3BuUBaTh KPEAaTUBHOE MBIIUICHHE TPH  PEIICHUH

KHU3HEHHBIX MPOOJIEM.

0) 0a30BbIe HCCIeA0BaTEIbCKHE JIeiiCTBUS:

OHEPTHUH),rOMEOCTa3 (CaMOpeTryJIsIus),0M0CHHTe3 OerKa,
CTPYKTypHasi OpTaHHU3aIusl JKUBBIX CUCTEM, TUCKPETHOCTD,
caMOperyJIsius, CamMOBOCHpPOU3BeIeHUE (pempagyKIHs),
HACJICJICTBEHOCTh, HW3MEHYUBOCTh, JHEPro3aBUCUMOCTb,
POCT U pa3BUTHE, ypOBHEBAsI OpraHU3AINS;
c(OPMHUPOBAHHOCTh YMEHHS PACKPBIBATH COJIEpIKAHUE
OCHOBOTOJIATal0IINX OMOIOTUYECKUX TEOPU U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallUOHHOM, SBOJIOLIMOHHOM,
MIPOUCXOXKICHUS KU3HU YETIOBEKa;

c(OpMHUPOBAHHOCTD yMEHUs pacKpbIBaTh
OCHOBOIIOJIATAKOIINE
Onosornueckue 3aKOHBI u 3aKOHOMEPHOCTHU

(I''Meunnenes, T.Moprana,H.1.BaBunosa,d.I'exkens,®.Mro
mnepa,K.bapa),rpanuipl UX NPUMEHUMOCTH K IKUBBIM
CHCTEMaM;

npuoOpeTeHNEe OMbITa MPUMEHEHHUSI OCHOBHBIX METOJIOB
HAyYHOTO T[IO3HABaHUS, HCIONb3YEMbIX B OHOJOTHH:
HaOJIOZICHUSI M OIMCAHUS JKUBBIX CHUCTEM, MPOIECCOB U
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- BJAACTh HAaBBIKAMH  Y4eOHO-HMCCIEOBATEIILCKON U
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU Pa3pelIeHus: Ipooiem;
- BBISIBJIATD MPUYUHHO-CIIEJICTBEHHBIE CBSA3H 51
aKTyaJU3UpOBaTh 3a7ady, BbIIIBUTaTh TMIIOTE3Y €€ PEIICHMUS,
HaxOJWTh  apryMEHTBl  JUIA  JIOKa3aTelIbcTBa  CBOMX
YTBEPKICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

- aHaJU3MpOBATh TOJYYCHHBIE B XOJIC€ PEIICHUS 3aJadu
pe3yibTaThl, KPUTHYECKHM OLEHUBATh HX JOCTOBEPHOCTb,
MMPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

- yMeTh TMEpPEeHOCUTh 3HAaHUA B IIO3HABATEIBHYIO U
MPAKTUYECKYI0 00JIaCTH KU3HEAEATEITbHOCTH;

- YMETh MHTErpUpOBaTh 3HAHUSA U3 Pa3HbIX MPEAMETHBIX
o0OJjacreit;

- BBIJIBUTaTh HOBBIE HJIEH,
MOJXOIBI U PEIICHHUS;

- CIOCOOHOCTh HMX HCIOIL30BaHHA B II03HABATEILHOH U
COIMAJIbHOW MPAKTHUKE.

npeajaratb OPUIMHAJIBHBIC

SIBICHUH; OpTraHW3allMd W TPOBEJICHUS OHOJIOTHYECKOTO
DKCIIEPEeMESHTa, BBLABI)KCHUS TUMOTE3, BBISBICHUA
3aBHCHMOCTH  MEXIy  HCCICAYEMBIMH  BEIUYHHAMH,
00BSICHEHUS TIOTYYEHHBIX PE3yJIbTaTOB U (HOPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX TOHSATHH, TCOPUI
Y 3aKOHOB;

c(OPMHUPOBAHHOCTh YMEHHS BBIACIATH CYIICCTBCHHBIC
MPU3HAKU BUPYCOB, KJIIETOK POKAPHOT U 3YKAPHUOT;
OJTHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX OPTraHU3MOB, BHJIOB,
OMOreoleHO30B M 3KOCHUCTEM; OCOOEHHOCTH IPOLECCOB
oOMeHa BEIIECTB W MPEBpPANICHUS JHEPTHH B KIETKH,
dboTocuHTE3a, MIACTHYECKOTO M HHEPrHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OTUIOIOTBOPEHUS, Pa3BUTHUS
u Pa3MHOXKEHUS, WHAUBUIYATHHOTO pa3BUTUA
opranu3ma(OHTOTe€He3a), OOpsOBI 3a CYyIIECTBOBAHUE,
€CTECTBEHHOI'O orbopa, BU1000pa30BaHMs,
NpUCTIOCOOICHHOCTH OpPraHW3MOB K cpelne OOWTaHus
BIUSHUS ~ KOMIIOHEHTOB  JKOCHUCTEM, aHTPOMOTEHHBIX
W3MEHEHHMII B  DJKOCHCTEMaxX CBOeH MECTHOCTH,
KPYyroBOpOTa BEIECTB U TpeBpalleHHe »JHEPruu B
ouocdepe;

chopMUpoBaTh yMEHHE pelniaTb OHMOJNIOTHYECKUE 3ajayd,
COCTaBIISITh TCHOTUIUYECKUE CXEMbI CKPCIIUBAHUS IS
pa3HBIX THUIOB HACIEAOBaHUS MPHU3HAKOB y OPraHU3MOB,
COCTaBIISITh CXEMBbI TEPEHOCAa BEIIECTB T DJHEPrUU B
PKOCHCTEeMaXx (LIeJH MUTAHUs, MHUIIEBbIE CETH)

OK 02. B obnactu LEHHOCTH Hay4YHOTO no3Hanus: | ChopMupoBaTh YMEHHUE KPUTHYECKHU OIICHUBATh
Hcnonw3oBathb c(OpPMUPOBAHHOCTH MHPOBO33PEHHS,  COOTBETCTBYIOUIETO | MHPOPMAIUIO OMOJIOTUYECKOT0 CoJIepKaHusl,
COBpPEMEHHbBIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHU u BKJIIOYAIOLIYI0 TICEBJOHAYYHBIE 3HAHMS M3 PA3IUYHBIX
CpeiacTBa MOWCKA, | OOIIECTBEHHOW MPAaKTUKU, OCHOBAHHOTO Ha JIMAJIOTe | HICTOYHUKOB (CpelicTBa MaccoBOW MHMOpManMM, HAYYHO-




aHaJM3a u
UHTEpHpeTanus
uH(popmManuu, 51
nH(pOpPMAaIMOHHbIE
TEXHOJIOTHH TUTS
BBIMOJIHEHUST  3aJa4
po¢ecCHOHATBHOM
JeSITeIbHOCTH

KYJbTYp, CIIOCOOCTBYIOILIETO OCO3HAHUE  CBOETO MECTa B
MIOJINKYJIbTYPHOM MUDE;

- COBEpILIEHCTBOBAHMUE SI3bIKOBOM M UHUTATENIbCKOW KYJIBTYpbI
KaK CpeACTBa B3aUMOJEHCTBUS MEXIy JIIOJbMHU U IO3HAHUSA
MUDpa;

- OCO3HAaHUE LIECHHOCTU HAYYHOW IEeATEIBHOCTH, TOTOBHOCTb

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

NMO03HABATEJIbHBIMY /IeHiCTBUSIMH:

B) pa6ora ¢ ungopmanmueii:

- BJaAeTh HaBBIKAMHU TMOJy4YeHHs UHPOpMAIUU U3
NCTOYHUKOB Pa3HBIX THITIOB, CAMOCTOSATCIIBHO
OCYILIECTBIISATh ~ TOMCK,  aHalli3, CUCTEMAaTU3aluilo |
UHTEeprpeTanuss HHGOpPMAMKM pPa3IMYHBIX BUAOB U (GopM
MpeACTaBICHUS;

- CO3/1aBaTb TEKCTHl B pa3iIMYHbIX (opmaTax ¢ ydeTom
Ha3Ha4yeHHs] MHGOpPMALMK U LIENEBOM ayAuTOpUH, BHIOUpAs
ONTUMAJBHYIO (OPMY MPEICTABICHHS U BU3YaTU3aIUH;

- OLIEHUBATh IOCTOBEPHOCTD, JIETUTUMHOCTh HH(POPMAIINH, €€

COOTBETCTBHE  MPABOBBIM U MOPAJIbHO-3THYECKUM
HOpMaM;

- HCTIOJIB30BAaTh CpeACTBAa HWH(POPMAIMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJOTHI B peleHuu
KOTHUTUBHBIX, KOMMYHUKATUBHBIX i
OpPraHM3aIlMOHHBIX  3a/ad C coOIIoAcHUEM
TpeOOBaHMIT 3PTOHOMUKH, TEXHUKU O€30TTaCHOCTH,

TUTHUCHEI, pecypcocOepexeHus, MIPaBOBBIX u
ITHUYCCKUX HOPM, HOpM WH(POPMAITMOHHON

0€e30I1aCHOCTH;

MOMYJIAPHBIE MaTePUAJIbI);

MHTEPIPETUPOBATh 3THUUYECKUE AaCIEKThl COBPEMEHHBIX
HCCJICOBAHUN B OMOJIOTHHY, MEAUIIMHE, OMOTEXHOJIOTHH;
paccMaTtpuBaTh TII00ATbHBIE HSKOJIOTHUYECKHE MPOOIeMbl
COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHUIO K HHUM
COOCTBEHHYIO MO3UIINIO;

chopMupoBaTh  YMEHHH  cO37aBaThb  COOCTBEHHBIE
NUCbMEHHBIE W yCTHBIE COOOLIEHUS HA  OCHOBE
Oounonornyeckor HHGOPMAIUK U3 HECKOJIBKHX MCTOYHHUKOB,
rPaMOTHO MCIOJB30BaTh MOHATUHHBIN anmnapatr OMOJI0TUU




- BJAJETh HaBBIKAMH  PACMO3HABAHMS W  3aIUTHI
nHpopManuu, tHOOPMAITMOHHOM 0€30MMaCHOCTH JTMYHOCTH;

OK 04.
D¢ dexTruBHO

B3aUMOJIENCTBOBATh U

paboTtath
KOJUICKTHBE
KOMaH/Ie

B
n

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOSITEIbBHOCTH H
CaMOOIIPEIEICHHUIO;

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

OBiageHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH
ACHCTBUAMMU:

I) COBMECTHas JeTeJIbHOCTh:

- IOHUMAaTh U HCIOJIb30BaTh IPEUMYLIECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboThI;

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

- KOOPJIMHUPOBATH U BBINOJHATH pabOTy B yCIOBUSIX
pearbHOro, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYLIECTBJIATh IO3UTHBHOE CTpaTErnuecKoe
MOBEICHUE B PA3IMUHBIX CUTYyalUsIX, MPOSBIATH TBOPUYECTBO
1 BooOpaskeHHe, ObITh MHUIIMATUBHBIM

OBaanenue YHHMBEPCAJIbHBIMH peryJIsTHBHBIMH
ACHCTBUAMMU:

1) IPUHATHE ce0sl U IPYTUX JIIOdei:

- IPUHUAMATh MOTHMBBI M ApPryMEHTBl JPYTuX JIIOJEH IpHU
aHaJIU3€ Pe3ybTaTOB JIEATEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOJCH Ha OIINOKY;
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUHU JAPYTOro
YEJIOBEKA;

[IproOperenust ombiTa MPUMEHEHHS OCHOBHBIX METOJIOB
HAYyYHOTO IIO3HAHUS, MCIOJIB3YeMbIX a  OHOJIOruu:
HaAOJIIOJIEHUS! U OIMCAHUS JKUBBIX CHCTEM , IPOLECCOB
SBJICHUH; OpPraHM3allMd M TNPOBEACHHUS OHOJOTMYECKOTO
DKCIIEPUMEHTA , BBIJBWKEHMS THIIOTE3, BBIIBICHUSA
3aBUCUMOCTH  MEXIY  MCCIEIyEMbIMH  BEIUYUHAMU,
OOBSICHEHHUS TONYYEHHBIX DPE3YyJbTaTOB U (HOpMHPOBAHUS
BBIBOJIOB C UCIIOJIb30BAHUEM HAY4YHBIX IIOHATHUN, TEOPUHN U
3aKOHOB




OK 07.
ConelicTBOBaThH
COXpaHEHUIO
OKpPY’KaloIllel Cpenbl,
pecypcocOepekeHHIo,
MPUMEHSITh 3HAHUS 00
W3MEHEHUH KIIMMaTa,
TIPUHIIMIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ hexTUBHO
JIEHCTBOBATH B
Ype3BbIYATHBIX
CUTYaIUsIX

B o6s1acTH 3K0/10rMYECKOr0 BOCIMTAHHUSA:

- ¢(hopMUPOBAHHOCTH SKOJIOTUYECKON KYJIbTYpPbI, IOHUMaHHUE
BJIIMAHUA COIIMAJIbHO-O3KOHOMHNYECKHUX mponeccoB Ha
COCTOSIHUE TIPUPOAHONM M COLMAIBHON Cpeabl, OCO3HaHHE
MI00aTBbHOTO XapaKTepa YKOJIOTHIECKUX TTPOOIIeM;

- IUITAHUPOBAHME U OCYILIECTBIIEHUE AEHCTBUM B OKPYIKaIOLIEH
Cpele Ha OCHOBE 3HAHUS LEJNed YCTOMYHMBOIO pPa3BUTHS
YeJIOBEYECTBA; AKTUBHOE HENIPUATHE NEUCTBUN, NPUHOCIINX
BpEJl OKPYKAIOIIEH Cpee;

- YMEHHUE MPOrHO3UPOBaATh HEOIArONPHUITHBIE SKOJIOIMYECKUE
MIOCJIEICTBUS NPEIIIPUHUMAEMBIX JIEUCTBUM, MPENOTBPAILATH
UX;

- paCliip€HUE ONbITA ACATCIIBHOCTU DKOJIOTHUECKOH
HaIIPaBJIEHHOCTH;

- OBJaJieHWE  HaBBIKAMH  y4eOHO-HCCIIEIOBATENbCKOMH,
IIPOEKTHOM U COLIMAJIBHOM JI€ATENbHOCTH;

chOpMUPOBAHHOTh YMEHHUS TPUMEHSITH TOJYyYCHHBIC
3HAaHUS A OOBSICHEHHS OWOJIOTMYECKUX MPOLIECCOB U
SBJICHUM, MU TPUHATHS  TPAKTUYECKUX PEIICHUH B
IMOBCEIHEBHOM JKU3HU c LIENIBIO obecrieueHHs
0€30MaCHOCTH CBOETO 3/I0POBbSI U 3JJOPOBbSI OKPYKAIOIIUX
Tr0Ael, coONIofeHUs 370pOBOrO 0o0pasza KHU3HU, HOPM
rPAMOTHOIO TOBEJCHMS B OKpYXarlolled  MPUPOJHOU
cpene; TOHMMaHUE HEOOXOJMMOCTH HCIOJIb30BAHUS
JOCTIDKCHUH  COBPEMEHHOW OHWOJOTHU M OMOTEXHOJIOTHH
JUISL pAallMOHAJIBHOTO TPUPOAOTIOIB30BAHMS




1.4. KoanuyecTBO 4acOB HAa OCBOCHHE MPOrPaMMbl YUeOHOM TN CHUIIINHBI

O6beM 00pa3oBaTeNbHOM MPOTrpaMMbI_72 Yaca, B TOM YHUCIIE:

- y4eOHBIX 3aHATHI_7(0 4YacoB, B TOM 4YHCJIC€ Ha MPaKTHYECKHE,
nabopaTopHBbIe 3aHATHS U KOHTPOJIbHBIE paboThl_ 34 yaca;

- Ha [TPOMEKYTOUHYIO aTTECTALMIO_2 Yaca.

2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIUILIAHBI

2.1. O0beM AUCHMILIMHBI U BHABI y4eOHOH PadoThI

Buabl yueOHo# padoThI O0bem B
yacax

O06beM 00pa3oBaTebHOM MPOrPaAMMbI JUCHUILTHHBI 72

B T.Y.:

OcHoOBHOE coepkaHue 70

B T.4..

TEOpeTUYECcKoe 00ydeHUE 36
MIPAKTUYECKNE 3aHITUA 24

B T.4. NpO(PECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHUE 10
7a00paTOpHBIC 3aHATHS 4

B T.4. TPO(ECCHOHATBHO-OPUEHTUPOBAHHOE COJIEp>KaHNE 2
KontponsHas pabota 6
IIpomexyTounas arrecraums: 1u¢depeHuupoBaHHBIN 3a4eT 2
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2.2. TemaTuyeckHi IVIAH U COAEPKAHUE TUCHUTIIHHBI

HaumeHoBaHue pa3/ieioB U TeM Homep Conep:xxanue yueOHOro Matepuasia (OCHOBHOE U Oo0bem Koabl komMneTeHuuii,
y4eOHOro npo¢eccHOHATBbHO-0PHEHTHPOBAHHOE), J1a00paTOPHBIE H 4acoB ¢popmupoBanuio
3aHATHUSA NpaKTH4YeCKHUe 3aHATHS, NIPUKJIAJTHON MOAY/b (IpH KOTOPBIX CNIOCOOCTBYET

HAJIMYMH) 3J1eMEeHT NPOrpaMMbl
1 2 3 4 5
OcHoBHoOe coep:kaHue
Cemectp Ne 1 34
Pa3nen 1. Kiletka-cTpyKTypHO-()yHKUMOHAJILHAS eANHULA )KUBOT0 18
Tema 1.1. buonorus kak Hayka. Coneprxkanne yu4eOHOr0 MaTeprasa 2
OO0mas xapakTepuCcTHUKa KU3HU 1 CoBpemeHHble oTpaciau Ouosiormyeckux 3HaHuid. CBA3b 2
OMOIOrMH ¢ JPYTMMH HayKaMH: OHOXMMUs, OHMO(]H3HKa, OK 02
Oononuka, reHoreorpadust u np. Poms m mecto Omonoruu B
bopMUPOBaHUN COBPEMEHHOM Hay4YHOHW KapTHHBI MHpA.
YpoBHH OpraHu3aui KHABOM MaTEpHH. O6mmas
XapaKTEPUCTUKA KU3HHU, CBOMCTBA )KUBBIX CUCTEM.
XHUMHUYECKUHI COCTAB KIIETOK.
Tema 1.2. CtpyKTypHO- Coneprxkanne yu4eOHOr0 MaTeprasa 6
GyHKIIMOHATBbHAS OpraHu3anus 2 Kaerounass Teopusi (T.1lIBann, M.Illneiinen, P.Bupxos). 2 OK 01
KJIETOK OCHOBHbBIE TIOJIOXKEHUS COBPEMEHHOM KIIETOYHOM TEOPUH. OK 02
Tunbl KJIETOYHOM  OpraHM3alMH: POKAPUOTUYECKUH U OK 04
yKapuoTHueckui. OJHOKIETOYHBIE M  MHOIOKJIETOUYHBIE
opranu3mbl. CTpOCHHSI POKAPUOTUUYECKON KieTkH. CTpoeHue
3YKapUOTHYECKOUN KIETKHU.
Hexknerounsie ¢Gopmbl )KU3HU(BUPYCHI ,0aKTeproharu)
3 JlaGopaTtopnoe 3ansitue Ne 1. IlpuoOpereHus ormbiTa 2

MPUMCHCHUA TCXHUKHW MHUKPOCKOIIMPOBAHHUA ITPHU BLINIOJHCHUH
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nabopatopHbix pabot: JlaGoparopnas pabora «CtpoeHue
KIeTKH (pacTeHusi, >KMBOTHBIC, TpuUOBI) U  KIETOYHBIC
BKJIFOUCHUA (KanMaJ'I, KapOTHHONHI, XJIOPOIIIACTHhI,
xpomoruacTsl)». [loaroroBka MukpomnpenapaTtoB, HaOIIOACHNE
C TIIOMOIIBKO MHKPOCKOIIA, BBISBJICHUC pa3n1/1111/1171 MCXKOY
U3y4aeMbIMU 00beKTaMH, (HOPMHUPOBAHKE BHIBOIOB.

IIpakTuueckoe 3ansaTue Ne 1. BupycHsle u OakTepuaibHbIC
3a00JIeBaHUS. Ob6mmue MIPUHIUIIBI WCII0JIb30BaHUS
JIEKapCTBEHHBIX  BemiecTB.  OCOOCHHOCTH  MPUMEHEHHS
anTubuoTukoB. IIpencraBneHus YCTHBIX COOOIIEHUN C
Mpe3eHTalne!, MOJATrOTOBJICHHBIX no MEPECEUCHUIO
HMCTOYHHMKOB, PEKOMEH/IOBAHHBIX MPETOJaBATEIEM.

Tema 1.3. CtpyKkTypHO-
(GyHKIIMOHATIbHBIE (baxTopsl
HACIJIeZICTBEHHOCTH

Coneprxanne yu4eOHOT0 MaTepurasa

N

Xpomocomuasi teopusi T. Moprana. CTpoeHHE XPOMOCOM.
XpOMOCOMHBIN Habop KJIETOK, TOMOJIOTUYHBIE u
HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOWIHBIA W JAUTUIOWTHBIN
Habop. Hyxmewnoswle kuciotel: JIHK, PHK nHaxoxneHue B
KIETKe, UX CTpoeHue W (pyHKuuu. MaTpudHble TPOIECCH B
KJIeTKe:  peluiukauus, OuocuHTe3  Oenka, pemnapaius.
['eHeTHUECKHI KOJ M €r0 CBOMCTBA.

IIpakTnueckoe 3ansaTHe Ne 2. Pemenue 3agad Ha
onpeaeneHue IIOCJIEIOBATEIIBHOCTH HYKJICOTHJIOB,
aMUHOKHMCIOT B HOpPME M B  Clydyae MH3MEHEHHUs
nocaea0BaTebHOCTH HYKiIeoTuaoB JIHK

OK 01
OK 02

Tema 1.4. OOMeH Bemecrts u
MpEBpAICHUE SHEPTUU B KIIETKE

Coneprxanue yueOHOro MaTepuasa

12




7 IMousiTHe MeTa00JIN3M. ACCUMUIIALINAS U TUCCUMUIIALUS — JBE 2 OK 02
CTOpOHBI MeTabosin3Ma. Tunbl oOMeHa BEIeCTB: aBTOTPOGHBIN
U TeTepOoTpOoQHBIA, a’poOHBIA U aHa’poOHBINA. [lmacTryeckmii
o0MeH. PoToCHHTE3. XEMOCHHTE3.
Tema 1.5. )KuzHeHHBIH LUKIT KIETKU. Copep:xxanue yueOHOro Marepuasa 2
Murto3. Meiio3 8 Kierounblii nmuk/i, ero mepuoabl. Muto3, ero craaum u 2 OK 02
IIPOUCXOSIINE IpoLecCchl. buonornyeckoe 3Hau€HUE MHTO3A. OK 04
Meito3 u ero craguu. lloBeneHue XpoMocoM B MEHO3E.
Kpoccunrosep. bruonornyeckuii CMbICI.
KonTponbhas padora 9 KonTpoabnass paGora Ne 1. MouekyaspHblii ypOBEHb 2
OpraHu3alUM JKUBOTO
Pazpnen 2. Ctpoenue (pyHKIMH M OPraHU3MAa 20
Tema 2.1. CtpoeHue opranusma Conepxanne yueOHOro MaTepuasa 2
10 MHoOrok/ieTouHble OpraHu3sMbl. B3auMoOCBsA3b OpraHoB U 2
CHCTEMBI OPraHOB B MHOTOKJIETOYHOM OpTraHU3ME. OK 02
['omeocra3 opranusmMa U €ro MnoJAepXkKaHME B Ipolecce OK 04
KU3HEESITeIbHOCTH
Tema 2.2. ®opmbl pPazMHOKEHUS Copep:xanue yueOHOTO MaTepuaa 2
OpraHU3MOB 11 @DopMbI Pa3sMHOKEHUSI OPraHM3MOB. becrionoe W mojaoBoe 2 OK 02
pasMHOkeHue. Bupl 6ecronoro pa3sMHOKEHUS.
[TonoBoe  pa3MHOXeHusa. ['ameroreHe3 y  KUBOTHBIX.
Crnepmatoresnes 1 oBoreHes. CTpoeHHe NOJOBBIX KIIETOK.
O11010TBOPEHUE
Tema 2.3. OHTOreHe3 pacTeHUH, Coneprxanue yueOHOTO MaTepuaia 2

JKHUBOTHBIX U YCJIIOBCKA
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12

NupuBuayaibHoe pa3sBUTHE OPraHM3MoOB. OMOpuUOreHe3 U
ero craguu. [loctaomOpuonaneuelii  nepuon.  Craauun
MOCTAIMOPHUOHAJIBHOTO PAa3BUTHS Y MKUBOTHBIX U YeJIOBEKa.
[Tpsimoe m HempsiMOe pa3BUTHE. BHOJIOIrMYECKOro CTpOEHHE U
cMepTh. OHTOreHe3 pacTeHui

OK 02
OK 04

Tema 2.4. 3aKOHOMEPHOCTHU
HacJieI0BaHUs

ConeprxkaHue yu4eOHOro MaTeprasa

13

OcHoBHBIE MOHATHS reHeTHKH. 3aKOHOMEPHOCTHU
oOpa3oBanusi ramer. 3akoHbl [. Mennens (MOHOTHOpUAHOE
Y TIOJIMTUOPHUIHOE CKpeluBanue). BzaumoaeiicTBue reHoB

14

IIpakTnyeckoe 3ansitue Ne 3

Pemienne 3amau Ha ornpezesieHre BEPOSTHOCTH BO3HUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB MPH MOHO-, IU-, TIOJUTHOPUIHOM
u aHATM3UPYIOIIEM CKpEIINBAHUH, COCTaBJICHUE
TeHOTUITUYECKUX CXEM CKpEeIIBaHUs

OK 02
OK 04

Tema 2.5. CremieHHoe
HacJIeIOBaHUE MPU3HAKOB

Conepxanre yaeOHOTo MaTepHaia

15

3akonbl T. Moprana. CrenjeHHOE HacJieI0BaHUE TE€HOB,
HapyIIeHHUE CIEIVIEHUS. Hacnenosanue MIPU3HAKOB,
CHEIUIEHHBIX C ITOJIOM

16

IIpakTuyeckoe 3ansitue Ne 4

Pemenue 3a1a4 Ha ONpeJIETICHHBIE BEPOSITHOCTH
BO3HUKHOBEHHUS HACJIEICTBEHHBIX  MPHU3HAKOB npu
CLUEIJICHHOM  HAaCIE€OBaHUHU, COCTABIICHHE TI'€HOTHUIHYECKUX
CXEM CKPEUIMBAHUS

OK 01
OK 02

Tema 2.6. 3aKOHOMEPHOCTH
U3MEHYUBOCTH

Coneprkanue yueOHOro MaTepuaa

14




17

N3MeHYHuBOCTD NPU3HAKOB. Buawr W3MEHYMBOCTH:
HACJICACTBEHHAs M HCHACJICACTBCHHAs. 3aKOH TOMOJIOTHYCCKUX
panoB B HacienctBeHHod wusmeHuuBocTd (H.M. Babuios).
MyTanoHHas Teopus

OK 01
OK 02
OK 04

Cemectp 11

38

18

IIpakTnyeckoe 3anaTme Ne S. Pemenue 3agadu Ha
onpez[eneHHme BCpOfITHOCTI/I BO3HUKHOBCHHA HACJIICACTBCHHBIX
MIPU3HAKOB IIPU CLEIUIEHHOM HACJIEI0BAaHUHU, COCTaBJICHUE
TCHOTUIINYCCKHUX CXEM CerHII/IBaHI/Ifl

OK 01
OK 02
OK 04

KonTponbHast padbora

19

Kontpoabsnas padora Ne 2. Crpoenue u QyHKIIMU OpraHu3Ma

Pa3znea 3. Teopusi 3BoJIOUN

Tema 3.1. cTopust 3BOTIOIIMOHHOTO
yueHusl. MUKPOIBOIFOIIHSI

Cojnepkanrie yuaeOHOro MaTepHraia

20

ITepBbie 3BoaonnoHHble KoHuenuuu (OK.b. Jlamapk, XJL
brodpdon). OBOJIOIUOHHAS Teopus 4. JapBuHa.
CuHTeTn4eckast TEOpHsI BOJIIOLUHN U €€ OCHOBHOE MOJIOKEHHUS.
MukposBomrors. [lomynsimust Kak dIeMeHTapHasl eIMHHIA
HBOJIIOIMH. | 'eHETUYECKHE OCHOBBI ABOJIOLHH.

OnemeHTapHble (QakTopsl 3BoNOUMHU. EctecTBeHHBIN 0TOOp
HanpasJSIOIUI (aKTOP IBOIOLUH.

Bunoo6pa3oBanue Kak pe3yJibTaT MUKPOIBOIIOLUU

NN\ [N

OK 02
OK 04

Tema 3.2. Makpo3Bostronus.
Bo3HukHOBEHHE U pa3BUTHE >KU3HU
Ha 3eMJIe

Coneprxanne y4eOHOT0 MaTeprana

21

MakposBoaonus. @DopMbl W  OCHOBHBIC  HAIPABIICHUS
makposBomtorin  (A.H. Ceseppuo). Ilytu noctmxenus
ouosornueckoro nporpecca. Coxpanenue OnopazHooOpasus Ha
3emuie.

I'mnore3bl U TeopuM BO3ZHMKHOBEHHUSI KU3HM Ha 3em.le.
[TostBNeHUS TIEPBBIX KIETOK U UX IBOJIIOIIHSL.

[TpokapuoThl ¥ 3yKapuOThI. [IpOHCXOKICHNSI MHOTOKJIETOUHBIX
oprann3MoB. Bo3HHKHOBEHHE OCHOBHBIX LIAPCTB IYKAPHOT

OK 02
OK 04

Tema 3.3. [IpoucxoxaeHue

Coneprxanue yueOHOro MaTepuasa

OK 02
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YCJIOBCKA - aHTPOIIOI'CHE3

22

AHTpONoOJIOTHA - Hayka o0 d4ejgoBeke. CucreMaTHYeCcKoe
[I0JIO’)KEHHE 4enoBeka. CXOACTBO M OTIMYMS UEJIOBEKa C
KUBOTHBIMU. OCHOBHBIE CTaJMM AHTPONOreHe3a. DBOJIOLUSA
COBPEMEHHOI0 uesoBeka. YenoBeueckne pacsl U UX €JUHCTBO.
Bpems u nmytu pacceineHus 4elloBeKa Ha  IUIaHETE.
[Tprcnoco01eHHOCTh YeI0BeKa K Pa3HbIM YCIOBHSIM CPE/Ibl

OK 04

Pa3gen 4. Dxoaorus

18

Tema 4.1 Dxonoruyeckue ¢GaxTopbl
U CpeJibl KU3HU

ConeprxkaHue y4eOHOro MaTeprasa

23

Cpeabl  0o0MTAaHMSIT  OPraHM3MOB:  BOJHAs, Ha3eMHO-
BO3JyIlIHAas, IIOYBEHHas, BHyTpuopranusmeHHas. ®dusuxo-
XMMHUYECKHEe OCOOEHHOCTH cpeli OOUTaHHsS OpraHU3MOB.
[IpucniocoOneHuss OpraHU3MOB K JKM3HU B Pa3HBIX Cpelax.
[Tonsatne  skonormueckoro  Qaxropa.  Kraccuduxauums
sKkonoruueckux (axropos. IIpaswio muaumyma 1O. Jlubuxa.
3akon TonepanTHocTH B. Illendopna

OK 01
OK 02
OK 07

Tewma 4.2. Tlomymsiiust , cooOniecTna,
SKOCHUCTEMBI

Copep:xanue yueOHOT0o MaTepHana

24

JKoJ0TrHYecKasi XapaKTePUCTHKA BHAA W TNOMYJISIIUH.
DKoJIOrMuecKasi HUIIa BHIAa. DKOJOTMUECKUE XapaKTEPUCTUKU
nonyJssiur.  CooOmiecTBa M AKOCHUCTEMBI. BHOIIEHO3 W ero
cTpyktypa. CBsi3m MeXay OpraHu3MaMu B OHOIICHO3E.
CTpyKTypHBIE  KOMIIOHEHTBI  DKOCHUCTEMBI:  IPOJYIEHTHI,
KOHCYMEHTBI, PEAYLICHTHI.

KpyroBopor BemecTB W TOTOK DJHEPrUM B DKOCHCTEME.
Tpoduueckue ypoBHI

25

IIpakTuueckoe 3ansaTue Ne 6. Tpoduueckue 1enu u ceTu
OcCHOBHbIE TIOKA3aTeNId SKOCUCTEMBI. buomacca u mpoyKuus.
DKOJIOTHYECKHE MUPaMU/IbI UHCel, OMOMACChIM SHEPTUH.
[IpaBuiio nupamMuabl SHEPTUH.

Pemennie npakTHKO-OPUHTUPOBAHHBIX PACUETHBIX 3aJJaHUi 110
MEPEHOCY BEIIECTBA U SHEPTHH B SKOCUCTEMAX C COCTABJICHUE

OK 01
OK 02
OK 07
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Tpouyeckux uenen u nupaMmu] Onomaccol U SJHEPTUu

4.3. buocdepa

- ruoOajpHas

OKOJIOTrHY€CKasa CUCTEMA

ConeprxaHue y4eOHOro MaTepraa

26

buocepa — kuBas oOosouka 3emun. PazButme
npezcTaBieHuit o 6uocdepe B Tpynax B.1. Bepnanckoro.
O6nactu Ouocdepsl W €€ KOMIOHEHTHL. JKMBOE BEIIECTBO
6uocdeps! u ero GyHKIHH.

3aKOHOMEPHOCTH cyulecTBoBaHusl Ouocheprl. OcobeHHOCTH
o6urochepsl Kak ria00anbHON YKOCUCTEMBI.

Junamuueckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEIIECTB M OWOXUMHMYECKHME  LMKIBL.  [JoOanbHbIE
HKOJIOTHUECKHUE MPOOJIEMBI COBPEMEHHOCTH

OK 01
OK 02
OK 07

4.4 Bnusaue

AHTPOIIOTCHHBIX

(hakTopoB Ha Onochepy

Cojnepxkanrie yuaeOHOro MaTepHraia

27

AHTpONoOreHHble BO3AeHCTBUSA Ha Omocdepy. 3arps3HeHUs
KaK BUJl aHTPOIIOT€HHOTO BO3CHCTBUS.

AHTpOTIOTeHHBIE BO3CHCTBUS Ha aTMochepy. Bo3aeicTBus Ha
ruapocdepy. BozneticTBus Ha mutocdepy.

AHTpPOIIOTEHHBIE BO3JIEHCTBUS Ha OMOTHYECKHE COOOIIEeCTBa.
VriyOneHHO  M3y4aroTcsi  OTXO/IBI, C  ONpEenesICHHOU
npodeccueil cnenuaabHOCThIO

28

IIpakTHyeckoe 3ansaTHe Ne 7. «OTXO/bI IPOU3BOJCTBAY

B mom uucne npogeccuonanvro- opuenmupoganuoe
cooeporcanue npaKmuyecko20 3aHsImusl

[Ipaktuueckoe 3ansaTue «OTXOABI MPOU3BOACTBaY. Ha ocHOBe
dbenepalbHOTO  KJIACCH(UKAIIMOHHOTO  KaTajora OTXOJIOB
OTIPEICNIATh KJIacC OMACHOCTH OTXOJOB; arperaTHOe COCTOSIHHE
u pusnyeckyro GopMy OTX0/0B, 00Opa3yIOMUXCs Ha pabodem
MECTE Ha dTamax MPOU3BOJICTBA, CBS3aHHBIC C OINpeAeICHHON
npodeccueit cnenuaabHOCThIO

OK 01
OK 02
OK 04
OK 07

Tema 4.5. Bausaue  coumaibHO-

9KOJIOTHYCCKHX

(dhakTopoB Ha

Copep:xanne yaeOHOT0 MaTepuaa

29

IIpakTnyeckoe 3ansitue Ne 8. 310poBbe U €ro

OK 02
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3I0POBBSI

cocrapisitonue. DakTophl, MOJOKUTEIBHO U OTPHULATEIHHO
BIMSIOIIME HA OpPraHu3M uenoBeka. IIpobiema TeXHOreHHBIX
BO3/ICIICTBUI HA 3710pOBbsI YeJIOBEKa (IEKTPOMArHUTHBIE MOJIS,
ObITOBass XUMHs, HW30BITOYHbIE WIYMBl, pajdanus U T.IL).
Apnantaniisi opraHu3Ma 4eJioBeKa K (hakTopaM OKpY Karoriei
cpensl. IlpuHinmnel GopMupoBaHUs 3A0pOBbE COEperaromero
noBeneHus.  dusnueckas  aKTUBHOCTb U 3/I0pPOBBE.
broxumuueckne acuekThl paliMOHaIbHOIO MUTaHUS

30

JlaGopatopHoe 3ansaTHE Ne 2

JlaGopaTopHasi paboTa Ha BBIOOP:

1. JlaGopatopHas paborta «YMCTBEHHas
paboToCIIOCOOHOCTE)

OBinazieHue METOJIaMH  OMPENCIICHUS  TOoKa3aTeyeun

YMCTBEHHOU paboTOCIOCOOHOCTH, 00BsICHEHUE

MOJYYCHHBIX  PE3yJIbTaTOB " (dbopmupoBaHue
BBIBOZIOB(IIMICBMEHHO) C HCIIOJIb30BaHMEM Hay4HbIX
MIOHSTUM, TEOPUU U 3aKOHOB

2. JlabopatopHas pabora «BausHue abHOTHYECKHX
dakTopoB Ha  dYenoBeKa (HU3KHE W  BBICOKHE
TeMIepaTypbl)»
W3yuenne MexXaHW3MOB H aJanTaldd OpraHW3Ma
YeJoBeKa K HHU3KMM M BBICOKMM TeMmIepaTypaMm H
00BsICHEHUE MOJIyYEHHBIX pe3yIbTaTOB u
¢dopmupoBaHue BBIBOJIOB(ITICHBMEHHO) c
UCIIOJIb30BAaHUEM HAyUYHbIX IOHATUI, TEOPHH U 3aKOHOB

B mom uucne npogeccuonanvro-opuenmupogantoe
codepoicanue 1abopamopHo20 3aHAMUSL

B kauecTBe TpUITEPOB CHMXKAIOIIHUX PabOTOCTIOCOOHOCTD
UCIIONIb30BaTh YCJIOBUS OCYIIECTBICHUS MPO(ECCHOHATBHOMI
JeSITEJIbHOCTH: IIyM, TEMIEpaTypa, pundeckasi Harpy3Ka u

OK 04
OK 07
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T.O.

KonrtpomnbHas padora

31

Kontpoabnas padora Ne 3. TeopeTnueckue acneKThbl
9KOJIOTHUHU

IIpodeccnoHATBHO-OPHEHTHPOBAHHOE COJIEPKAHNIE

(coaep:kaHue MPUKJIATHOTO MOAYJIA)

Pa3gen 5. BuoJiorus B ;KM3HHU

Tema 5.1.buoTeXHOIOTHS B KU3HU

KaXxXJa0ro

Cojneprkanne yq4eOHOro MaTepHasia

32

IIpakTnueckoe 3ansaTue Ne 9. bUOTEXHOJIOTHUS KaK HayKa U
npou3BoACTBO.  OCHOBHBIC  HAINpPaBICHHUS  COBPEMEHHOU
OHOTEXHOJIOTUH. Mertonsl OMOTEXHOJIOTUH. OOBEKTHI
OMOTEXHOJIOTUU. DTHUKA OMOTEXHOJOTHUYECKUX U ICHETHUYECKUX
9KCIIEPUMEHTOB.

[IpaBuna moucka u aHamm3a OMOIKOIOTUYECKON WH(pOpMAIUU
U3 Pa3IMYHBIX MCTOYHHMKOB (HaydyHas M yd4eOHO- HaydHas
JUTEepaTypa, CpeACTBa MacCOBOM MH(OPMAIIHH,

ceTh IHTEpHET M apyrue)

33

IIpakTnyeckoe 3ansitue Ne 10. Pa3zBuTue NpOMBINIIIEHHON
OMOTEXHOJIOTHI U ee MPUMEHEHHUE B KU3HU YeJIOBEKa, MOUCK U
aHau3 UHPOPMALUMU M3 PA3IMYHBIX MCTOYHHKOB (Hay4Has U
yueOHO-  HaydHas  JMTeparypa, CpeACTBa  MaccOBOM
UH(OPMALIMU O PAa3BUTUH MPOMBIIIJICHHOW OMOTEXHONOTHH (TI0
TPYyIIIaMm).

OK 01
OK 02
OK 04

B mom uucne npogheccuonanvro - opuenmuposanroe
codeporcanue NpaKkmuyecko2o 3aHamus

Tema 5.2. buorexHoigoruu
HpOMBIH_UICHHOCTI/I

B

34

IIpakTnueckoe 3ansitue Ne 11. Pa3Butrhe NpoMBINUIEHHON
OMOTEXHOJIOTHU U €€ PUMEHEHHUE B KU3HU YeJIOBEKa, MIOUCK U
aHaM3 MHPOpPMAIMKU U3 PA3IUYHBIX UCTOYHHUKOB (Hay4dHas U
y4eOHO-HayYHAas JauTepaTypa, CpeacTBa MaccoBOM
uHdopmanuu, cetb UHTEpHET U IpyTHe)

Keiicel Ha aHanu3 MH(OPMAIMK O PAa3BUTUHU MPOMBIIUICHHON
OMOTEXHOJIOTHH (110 TPYIITIaM)
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35 IIpakTuyeckoe 3ansaTue Ne 12, 3amura keiica: 2
[TpencraBnenue pe3ynbTaTOB PEeLICHUS KEHCOB (BBICTYIIJICHUE C
MIPE3CHTAIINECH )
IIpomexyrounas arrecrauus 1o | JuddepenuupoBanublil 3a4eT 2
JTUCIUIIMHE
Bcero: 72

20




3. YCJIOBUSI PEAJTU3AIIAN ITPOTPAMMBI YUYEBHOM
TV CTMTLIAHBI

3.1.Tpe0oBaHus1 K MUHUMAJIbHOMY MATEPUATIbLHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Kabuner «buonorun», OCHaIIEHHBIM 00OpyJOBaHUEM: MeOeNb, T0CKa,
MeJ, HarJSIIHble TO0COOMs (KOMIIOHEHTBl Y4YeOHBIX TaOiul, IJIaKaToB),
TEXHUYECKUMH  peIcTBaMU  OOydYeHHs:  KOMIIBIOTEp C  YCTpOWMCTBaMu
BOCTIPOM3BEJICHHUS 3BYyKa, MPUHTEP, MYJIbTHMEIUA-TIPOCKTOP C SKPaHOM, YKa3Ka-
[IpE3EHTEep IS NIPE3CHTALUN.

JlaGoparopus, ocHalieHHast 000pYI0BaHUEM ISl TPOBEACHUS 3aHATHNA:

MuKpOCKOIIbI, CEKYHIOMEP, TOHOMETP, JJabopaTopHas nocyaa (IpoOupKH,
HOJICTABKU AJIs1 IPOOUPOK, MUHLETHI, IECOK, CTYIKU C MECTUKAMU, [IPEIMETHBIE U
IOKPOBHBIE  CTEKJIa,  CTEKJISHHbIE  MAaJOYKW,  MPENapoBaJIbHblE  WIJIBI,
bunbTpoBanbHas Oymara ( candeTku), CTakaHbl) TUNEPTOHUYECKHA pPacTBOP
xjopuga Hatpusi, 3%-HbII pacTBOp MEpOKCcHIAa BOAOPOAA, pacTBOp ioga B
HOJIMCTOM KalMM, TJIMLEPUH, KIyOHU KapToQels, JUCT 3JI0eU KaHAJACKOU, IJI0J
psAOMHBI OOBIKHOBEHHOMW ( pAOMHBI WM TOMAra), JIyK pernyatblii, pa3BeJCHHbIEC B
BOJIE JPOKIKH)

4. TH®POPMAIIMOHHOE OBECIIEYEHHUE OBYYEHUA

4.1 OcHOBHBIE 3JIEKTPOHHbIE U3IAHUS:

O-1. bwuomorus: 10-i kmacc: 6a30BbIil ypoBeHb : yueOnuk / B. B. [laceunuk,
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-OMOIMOTEYHAS] CUCTEMA.
— URL: https://e.lanbook.com/book/334994 (natra oGpamenus: 23.01.2024). —
PexxuMm foctyna: juist aBTOPU3. MOJIb30BATENCH.

O-2. bwuonorus: 11-it knacc: 6a30BbIil ypoBeHb : yueOHuk / B. B. [laceunuk,
A. A. Kamenckuii, A. M. PybuoB [u ap.] ; nox penakiueit B. B. [laceunnka. — 5-
e usn., crep. — Mocksa : IIpocBemenue, 2023. — 272 c¢. — ISBN 978-5-09-
103625-1. — Tekcr : aneKTpoHHbIN // JIaHb : 3IEeKTPOHHO-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-¢ u3., crep. — M.:
Beicm. mk.; 2007. — 317 c.: uin.

J1-2. 3axapos, B.b. O6mas ouonorusi: Yueo. s 10-11 k. o6meoOpa3osar.
VYupexaenuii / B.b. 3axapos, C.I'. MamontoB, H.W. Conun. — M.: Ipoda, 2003. —
624 c.: un.

21



J1-3. Bcs omnomorus. CoBpeMeHHasi OMOJIOTHS, CTaThH, HOBOCTH, OMOIHMOTEKA
[DnekTponHBI pecypc]. — Pexum moctyma: www.url: https:// www.sbio.info/. —

19.01.2024.

J1-4. TenekOMMYHUKAIIMOHHbIE BUKTOPUHBI MO OWOJIOTUU — DKOJIOTUU Ha

cepBepe BopoHexkckoro yHHBepcUTETa

[OnexkTpoHHBIN pecypc]. —

Pexum

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

J-5. JIng Tex, KTO YYHUTCA CaM M YYUT JPYIUMX; OYHO U JWCTAHILIMOHHO,
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

pe3yJbTaThI,

HaIIpaBJICHHBIC  Ha

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

Oo6mue/mpodec-
CHOHAJIbHBIE
KOMIETEHI[HN

Pazgen/Tema

T oeHOYHBIX MePONPUATHI

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

KonTponbhas
MounekyiapHbIT
OpraHHu3aIH JKUBOTO»

pabora «
YPOBEHb

OK 02

buonorus kak Hayka. OOmas
XapaKTePUCTHKA KU3HU

3amonHeHne TaOMUIBI C OMHCAHHEM
METOZ0B MHKPOCKOIIMPOBAHUS C HUX
JIOCTOMHCTBAMU A HEeJO0CTaTKaAMHU.
3amnosHeHne TaOJIULIBI «Bxnan
YYEHHBIX B  pa3BUTHE OHOJIOTHH »
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  KJIETOYHBIE
BKIIIOYEHHUS (KpaxMmas, KapOTHHOWIHI,
XJIOPOIUTACTHI, XPOMOILIACTHI)»
IIpakTueckoe 3aHATHE.
[IpencraBieHre YCTHBIX COOOIICHUN C
Npe3eHTaleld , MOJITOTOBJICHHBIX II0
MIEPEYHIO UCTOYHUKOB,
PEKOMEHIOBaHHBIX MTPETIOIaBATEISIM

OK 01
OK 02

CrpykTypHO-

(GyHKIMOHATIbHBIE  (aKTOPbI

@poHTanpHBI  ompoc  pa3paboTka
rinoccapusi  Pemienus  3amad = Ha
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HaCJICACTBCHHOCTHU

OMpCACIICHUC ITOCJICAOBATCIBbHOCTHU
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

JKU3HEeHHBIN UK
Muto3. Meiio3

KIJICTKU.

OO6cyxneHne 1O BOMpOCaM JICKITMH
Paspabotka JIEHTEI BpEMEHU
JKU3HEHHOTO ITUKIa

Paspnen 2.Ctpoenue u
(GyHKIMM OpraHu3Ma

Konrponsnas  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 TpyNIION JKUBOTHBIX W
yejroBeka Mo Mukporpymnmnam Tect/
onpoc  CocraBnenue  JKU3HEHHBIX
IIUKJIOB pacTeHM 1o  oTaenam
(MOXOBH/JIHBIE, XBOILIEBU]IHBIE,
HNarlOpOTHUKOBUIHBIE, TOJOCEMEHHBIE,
IOKPBITOCEMEHHBIE

OK 02
OK 04

3aKOHOMepHOCTI/I
HaCJICJOBaHUA

Pa3zpabotka rimoccapusi DOpoHTaTBHBII
onpoc Tecr mo Bompocam JEeKIUHU
Pemenust 3amau  Ha ompezeleHHbIC
BEPOATHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX  TMPU3HAKOB  MIPH
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 pu CLIEIIJICHHOM
HACJICIOBAHNH, COCTaBJICHUE

TCHOTUITMYCCKUX CXEM CKPCIIMBAHUA
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OK 01 3aKOHOMEPHOCTH Tect. Pemenne 3amga4 Ha onpenencHue
OK 02 U3MEHYHUBOCTH TANIAa ~ MyTalud  IpUd  Iepenade
OK 04 HaCJIEICTBEHHBIX MIPU3HAKOB,
COCTaBJICHUE TIEHOTUIIMUYECKUX CXEM
CKpEeLBaHUs
Pazgen3.Teopus 3Bostonnn | KonrponbHast pabora «Teopernueckue
ACIEKThI 3BOJIIOIIMY KU3HU Ha 3eMJIe»
OK 02 Uctopus IBOTIOIIMOHHOTO | DpOHTANBHBI ~ Ompoc  pa3paboTka
OK 04 y4eHusi. MUKpOIBOIIOLHS 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
YeJI0BEKa
Pa3nea 4. Jxonorus
OK 01 Okonorudyeckne (akropel U | TecT Mo 3KOJIOrMYECKHUM (QakTopaM U
OK 02 cpenbl KU3HU CpesaMm KM3HU OpraHU3MOB
OK 07
OK 01 [Monynsmmst  , coobOmectBa, | CocTaBneHUusT CXeM KpyroBopoTta
OK 02 3KOCHCTEM BEILIECTB, HCIOJIBb3Ys MaTepHuabl
OK 07 JIEKIIAN Penrenne MPaKTHUKO-
OpPUEHTHUPOBAHHBIX PACUETHBIX 3aJJaHUN
[0 NIEPEHOCY BELIECTBA W DHEPIMM B
IKOCUCTEMAX c COCTaBJICHUE
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 JKW3HU | 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 [TpomblilnieHHas OnoTexHuka | BemmonHenme — keifica Ha — aHau3

OK 02 uHbopManuu u pa3BUTUHU

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

OK 01 CouuanbHO-3THYECKUE Brimonmuenue  keiica  Ha  aHAIM3

OK 02 ACTIEeKThI OMOTEXHOJIOTUI uHpOpMaUU 00 STHUYECKUX aCHEeKTax

OK 04 pa3BUTHA OMOTEXHOJIOTHI(IIO 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 TONMOJITHEHU, BHECEHHBIX B
PABOYYIO NIPOI'PAMMY

Ne HU3MCHCHUSA, J1aTa BHCCCHUSA, Ne CTPpaHuIbI C U3SMCHCHUEM

BbL10 CraJgo

OcHoBanue:

IMoanucek JIUIA, BHECHICT0 UBMCHCHUSA
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