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1.  OBIIAS XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
YYEBHOM JUCHUTIVNHBI

1.1. MecTo AMCUMIUVIMHBI B CTPYKType OCHOBHOW oOpa3oBaTe/IbHOM
NPOrpaMMmblI

Ob6uieoOpazoBaTenbHas AucCUUILIMHA «buonorus» sBisieTcss 00s3aTeIbHOU
yacThio 0O0mIeo0pa3oBaTenpHOr0 IMKIa oOpa3oBaTtensHO mporpamMmbel  CIIO B
cootBercTBUM ¢ PI'OC no cnenumansHocTH 43.02.17 TexHOIOrMM HHIYCTPUH KPACOTHI.

1.2. Ilesm ¥ IUIaHUPYeMble Pe3yJabTaThl 0CBOCHHUS AUCHUILTHHBI
1.2.1. lleau o0meodpa3oBaTe bHOM IUCHUNINHBI
W3yyenne OMOJIOTMU HANpaBIICHO HAa JOCTIKCHHE CIICAYIONIUX — IICJICH:

dbopMupoBaHHE€ Yy CTYIEHTOB TMPEJCTABICHUS O CTPYKTYPHO-(YHKIIMOHAIBHOM
OpraHu3allid KUBBIX CHCTEM pAa3HOTO paHTa KaK OCHOBBI TPHUHATHS PEUICHUA B
OTHOIIIEHUH O0OBEKTOB KUBOW MPUPOJIbI U B MPOU3BOACTBEHHBIX CUTYAIUSX.

3axaun:

1) chopMupoBaTh MOHUMAHUE CTPOEHUSI, MHOTOOOpPa3usi © OCOOEHHOCTEHN KUBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3AIMH, 3aKOHOMEPHOCTEH MPOTEKaHUSI OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOLIECW Cpelie, LEJIOCTHOM Hay4YHOM KapTUHBI MUDA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS OIpPENEsATh >KUBbIE OOBEKThI B MPHUPOJE; MPOBOJIUTH
HaOJIOJICHUST 3a SKOCUCTEMaMH ISl BBISIBJICHUS E€CTECTBEHHBIX W AHTPOIOT€HHBIX
W3MEHEHUM, HHTEPIPETUPOBATh PE3YIbTaThl HAOIIOEHUI,

3) cdopMupoBaTh HaBBIKM MPOBEACHHS  MPOCTEUIINX  OMOJIOTHUYECKHUX
AKCIIEPUMEHTAILHBIX UCCIIEIOBAHUN C COOJIIOJICHUEM MPaBUJI O€30MacHOT0 OOpaleHus
c 00BeKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHUS MCMOJIH30BaTh MHGOPMAIMIO OMOJIOTMUECKOT0 XapakTepa U3
Pa3JIMYHBIX UCTOYHUKOB;

5) copmupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIIBHOCTH TI0
OTHOIIIEHUIO K OKpY’)Kalollled cpene, COOCTBEHHOMY 3JI0POBbIO; OOOCHOBBIBATH M
coOJr0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBAHUM.

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTHU JOCTHXKEHUNM OMOJIOTHYECKOM HAYKU U
TEXHOJIOTUA B MPAKTUYECKON JEATEIbHOCTH YEJOBEKa, PA3BUTHUU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOIOTHH.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOCHHs 001Ie00pa3oBaTeJIbHOM
JUCcHMIIMHBI B co0TBeTCcTBUH ¢ PI'OC CIIO Ha ocHoBe ®PI'OC



Kox u HanmenoBanue

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHDI

(l)OpMI/IpyeMLI“X Obmme

KOMIIeTeHI U JucuuninHapHbie
OK 01. Bri6upath | B yacTH TPy/10BOro BOCIIMTAHMS - ¢(hOpMHUPOBAHHOCTH 3HAHHUI O MECTE U POJIU OMOJIOTHH B
CIOCOOBI pelIeHus 3aJad | - TOTOBHOCTB K TPYZY, OCO3HaHHE IEHHOCTH MacTepPCTBa, | CUCTEME HAYYHOTO 3HaHU; PyHKIIMOHATIHLHON IPaMOTHOCTH
npodeccnoHanbHOM TPYIOIO0ue; YeloBeKa AJIs PEelIeHUs )KU3HEHHBIX MPOOIIeMm;
JeSATSIIHOCTH - TOTOBHOCTh K aKTUBHOMN JESITeNBHOCTU | - C(hOPMHUPOBAHHOCTH YMEHHS DPACKPBIBATH COACPIKAHUE
MIPUMEHHUTEIHHO K | TEXHOJIOTUYECKOW ¥ COLIMATIBHOW HaMpaBlIEHHOCTH, | OCHOBOMOJAralouX OUOJIOTMYECKUX TEPMUHOB U TOHITHIA:

Pa3JIMIHBIM KOHTCKCTaM

CIIOCOOHOCTh ~ WHHIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO AE€ATEIbHOCTS;

- MHTEpEC K pas3nu4HbiM cdepam mnpodeccruoHambHON
NESITEIbHOCTH,

OBnanenue YHHUBEPCATbHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU:

a) 0a30BbIe JIOTHYeCKHe IeliCTBUS:
- CaMOCTOSITEIbHO (DOPMYIHUPOBATh U AKTYATH3UPOBATH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

y4eOHBIMU

- yCTaHABJIMBaTh CYIICCTBCHHBIH MpH3HAK WU
OCHOBAaHUA JJIA CpaBHCHI/ISI, KJ'[aCCI/I(bI/IKaIII/II/I 158
00001IeHHS;

- OTIPEENATh EeNU NeATeIbHOCTH, 33]1aBaTh TapaMeTpPhl
U KPUTEPUU UX JOCTHUKCHHUS,

- BBIBJATH 3aKOHOMCPHOCTH MW MPOTHUBOPEUYHA B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHUTHb KOPPEKTHUBbBI B JACATCIBHOCTb, OILICHUBATbH
COOTBETCTBUE PE3YJbTATOB LEJSAM, OLICHUBATH PHUCKHU
IMOCJICICTBUI NEATCILHOCTH;

- pa3BHUBaTh KPEATHBHOE MBIIUICHUE MPH
KU3HCHHBIX TTPOOIIEM

0) 0a30BbI€ HCCIEI0BATEIbCKHE eHCTBHSI:

pereHnun

KU3Hb, KJICTKA, TKaHb, OPTaH, OPTaHU3M, BUJI, TTOMTYJISIIHS,
JKOCHCTEeMa, OWoIleHO03, Omocdepa; merabonusm (oOMeH
BEIICCTB W  MPEBpAIllCHUE  JHEPIHH), TOMEOCTa3
(camoperynsuus), OuocuHTe3  Oenka, CTPYKTypHas
OpTraHHU3aIHs JKUBBIX CHCTEM, JTMCKPETHOCT,
CaMOpETyJISINsI, CaMOBOCIPOU3BEACHHE (PETPOTYKIHS),
HACJIEJICTBEHHOCTh, W3MEHYHBOCTh, JHEPrO3aBUCHMOCTD,
POCT M pa3BUTHE, yPOBHEBAs OPTaHU3AIINS;
c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH COJCPKAHKE
OCHOBOTOJArarmux OWOIIOTUYECKUX TEOPH U THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallTHOHHOM, 3BOJIFOIIMOHHOM,
MPOUCXOXKICHUS KU3HU U YEITOBEKa;

c(OpMUPOBAHHOCTh YMEHUS packpbIBaTh
OCHOBOIIOJIararome OMOJIOTHYECKHe 3aKOHBI u
3akoHomepHoctu (I. Mennens, T. Moprana, H.U.

Baswuinoga, J. I'ekkens, @. Miomnepa, K. bapa), rpanuiist ux
MPUMEHUMOCTH K )KUBBIM CHCTEMAM;

- IMpUOOpETeHNE OMbITa MPUMEHEHUS OCHOBHBIX METOJ/IOB
HAay49HOTO T[IO3HAHUS, MCIOJB3yeMbIX B  OHOJIOTHH:
HaOJIIOJICHUsI U OMMCAHUSl KUBBIX CHUCTEM, MPOIIECCOB H
SIBJICHWI; OpraHWU3allM ¥ TPOBEJCHHS OMOJOTHMYECKOTO
SOKCIIEPUMEHTA,  BBIABMKCHHUS  TUIIOTE3,  BBISBICHUS
3aBUCUMOCTH  MEXIY  MCCIEAYEeMbIMU  BEJIMYMHAMU,
00BSICHEHUS MTOJIYYCHHBIX PE3YJIbTaTOB U (HOPMYIUPOBAHUS




- BIIQJICTh HABBIKAMU Y4EOHO-HCCIICIOBATEIBCKON |
MPOEKTHON JESITeNbHOCTH, HAaBBIKAMU Ppa3peHICHUS
npo0Jem;

- BBIBISTH  NPUYUHHO-CIICJCTBEHHBIE CBS3U U
aKTyaJlM3MpOBaTh 3ajady, BBIABUIaTh THIIOTE3y ¢
pellleHus], HaXOAWTh APTyMEHTHI JUIsl JOKa3aTelbhCTBA
CBOMX YTBEP)KIICHHI, 3a]]aBaTh apaMeTpbl U KPUTEPUU
pelICHHUS;

- aHAJIM3UPOBATH MOJIYUYCHHBIC B XOJIC PEIICHUS 3a]a4u
Pe3YJIbTAThI, KPUTUYCCKH OIICHUBATH UX JIOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;

- YMETh TEPEHOCHTh 3HAHWUS B II03HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH XKU3HEICATCIILHOCTH;

- YMETh UHTCTPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC HJICH, TpeIaraTh OPUTHHAILHBIC
MOJIXOJIBI U PEIICHUS;

- CIIOCOOHOCTH WX MCIOJB30BaHUS B TIO3HABATEILHOW U
COLIMAIBHON MTPAKTHUKE

BBIBOJIOB C MCIIOJIb30BAHUEM HAYYHBIX MOHATUH, TCOPHU U
3aKOHOB;

- cOpMHPOBAHHOCTh YMEHHUS BBIICIATH CYIIECCTBCHHBIC
MPU3HAKA BUPYCOB, KIETOK TIPOKAPHOT H DYKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BHUJIOB,
OMOTEOIIEHO30B M HKOCHUCTEM; OCOOEHHOCTH MPOIIECCOB
oOMEHa BEIIECTB M IPEBpAIICHUS JHEPTUM B KIETKE,
(doTocuHTE3a, ITACTUIECKOTO U SHEPTreTHYECKOr0 0OMEHa,
XEMOCHHTE3a, MHT03a, Mei03a, OTUIOI0TBOPCHHUSI, PA3BUTHUS
U Pa3MHOXKEHUS, WHAWBHUIYaTLHOTO Pa3BUTHS OpTraHU3Ma
(oHTOTEHe3a), 6OpHOBI 32 CYIIECTBOBAHUE, ECTECTBEHHOIO
otbopa, BU1000pa30BaHuUsl, MIPUCTIOCOOICHHOCTH
OpPraHu3MOB K cpelie OOWUTaHHS, BIUSHHS KOMIIOHCHTOB
9KOCUCTEM, AHTPOTIOTCHHBIX HM3MCHCHHH B JIKOCHCTEMAaX
CBOEH MECTHOCTH, KPyroBOpOTa BEIECTB U IMPEBpAIlCHUE
sHeprum B 6uocdepe;

- chOpPMHUPOBAHHOCTh YMEHHUS peliaTh OHOJIOTHYECKHe
3aJ1a4¥, COCTABJISATh TEHOTHITHYECKUAE CXEMbI CKPEIIIBAHUS
JUISS  pa3HbIX THUIIOB  HACJICOBAaHWS TPU3HAKOB Y
OpPTaHM3MOB, COCTABJIATH CXEMBbl IEPEHOCAa BEIIECTB H
SHEPTUU B dKOocHcTeMax (I[ENH MUTAHWS, TINIIEBHIC CETH)

OK 02. MW cnonb3oBarh
COBpPEMEHHBIE  CpPE/CTBA
TIONCKaA, aHanmM3a |
HMHTEPIPETAINH
nuH(popmManuu, "
nH(OpMaIMOHHBIE
TEXHOJIOTUU TUTST
BBITIOJTHEHUS 3a1aq
npo¢ecCuOHATBHON
JeSATeIbHOCTH

B 00.1acTH HEHHOCTH HAYYHOT'O O3HAHMS:

- c(hOpMUPOBAHHOCTh MHPOBO33pEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH U OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha
JIuajgore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUPE;

- COBEpILICHCTBOBAHUE S3BIKOBOM W YHUTATEIbCKOM

KyJIbTYypbl KaK CpEACTBAa B3aUMOJICHCTBUS MEXKIY
JIOJIBMH U TIO3HAHUS MUDPA,

- OCO3HAHHME IIEHHOCTH Hay4yHOW JIESTEeIbHOCTH,
TOTOBHOCTb OCYILIECTBIISATh MPOEKTHYIO U

HCCIIEI0BATENbCKYIO IEATENbHOCTh MHAUBUAYATIBHO U B
rpynmne.

- cOpPMHPOBAHHOCTP YMEHHUH KpPUTHUECKH OIICHWUBAThH
nH(pOpMaIHIO OMOJIOTUYECKOTO COJIepXKaHUA,
BKITIOYAMOIYIO TICEBJIOHAYYHBIC 3HAHUSA W3 PA3ITUIHBIX
UCTOYHUKOB (CPEJCTBa MacCOBOM WH(pOpMalMU, HAyYHO-
MOITYJISIPHBIE MaTepPUAIIbl); MHTEPIPETUPOBATh ITHUYECKUE
acIieKTbl COBPEMEHHBIX HCCIEJI0BaHMM B OHMOJIOTHH,
MeIHIMHE, OMOTEXHOJIOTHH, paccMaTpUBaTh TI00aTbHBIE
9KOJIOTHYECKHE TPOOIEeMbI COBPEMEHHOCTH, (POPMHUPOBATH
M0 OTHOIIEHHUIO K HUM COOCTBEHHYIO TTO3HIIHIO;

- c(hopMHpPOBAaHHOCTh, YMEHHUH CO3/1aBaTh COOCTBEHHBIC
NUCbMEHHBIE W YCTHBIE COOOIIEHHS Ha  OCHOBE
O6uosiornyeckoit HHGOpPMaIK U3 HECKOJIBKUX UCTOUHUKOB,
I'PaMOTHO HCIIOJIB30BATh MOHSITUIHBINA anmapaT OHOJIOTHH




OsgiaeHue YHHBepPCAJbHBIMU
NMO3HABATEJIbHBIMHU 1eHCTBUIMMU:

B) pabora ¢ ungopmanmeii:

- BJIQJIETh HABBHIKAMHU TIOJYy4EHUS HHPOPMAIUN U3
UCTOYHUKOB  pa3HbIX  THUIOB,  CAaMOCTOSITEIbHO
OCYILECTBIISITh TOKMCK, AaHaJN3, CHUCTEMAaTH3alHI0 |
UHTEPIIPETali0 HWHGOPMALMK Pa3UYHBIX BHJIOB H
dbop™m mpeacTaBIeHuUs;

- CO3/1aBaTh TEKCTHl B Pa3IMUYHBIX PopMaTax ¢ y4eTom
Ha3HAueHUs WHPOpPMALMM W LEJIEeBOH ayJUTOpUH,
BbIOUpas ONTHUMalbHYIO (OpMYy TMpeACTaBlCHUS W
BU3YyaJIM3alluH,

- OILICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
I/IH(l)OpMaLII/II/I, €€ COOTBCTCTBHC IMPAaBOBBIM U MOPAJIbHO-
STUYECKUM HOPMaM;

- WCIONIb30BaTh CpeAcTBa HMH(MOPMAIIMOHHBIX |
KOMMYHHUKAITMOHHBIX ~ TEXHOJIOTUH B  pEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a7a4 c coOnoeHueM TpeOOBaHUIl 3PrOHOMUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeeH s,
MIPABOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM
0e30IMacHOCTH;

Y4eOHbIMU

- BIAQJETh HAaBBIKAMU pACIO3HABAHMUS U  3aLIUTHI

uHpopManuy, MH(POPMALIMOHHOM 6e30macHOCTH

JIMYHOCTH.
OK 04. DOddexTuBHO | - TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBLHOCTU U | - IPUOOpPETEHHE OIbITa MPUMEHEHHS] OCHOBHBIX METOOB
B3aMMO/IEIICTBOBATH U | CAaMOOIPEIEICHHUIO; HAayYHOTO I[IO3HAHMA, HCIOJB3YEMBIX B  OMOJIOTHU:
paboTaTh B KOJUIEKTHBE U | -OBJIQJICHHE HaBbIKaMH Yy4eOHO-HCCIEA0BATEIbCKOM, | HAOMIOACHUSI U OMHCAHUS JKUBBIX CHUCTEM, IPOILIECCOB U

KOMaHIae

MPOEKTHOM M COIMAILHOM JIeATEITHHOCTH.

OB.HalIeHI/le YHUBEPCAJIBbHBIMA KOMMYHUKATHBHBIMHA
AeMCTBUAMMU:

0) coBMeCTHas J1eSITeJIbHOCTD.

- IOHUMAThb U UCIIOJIL30BaTh NMPCUMYIICCTBA KOMaHI[HOfI
Y MHIUBHIYaJIbHOM paboTHI;

SIBIIGHUW; OpraHW3alluid M TPOBEACHUS OWUOIOTHMYECKOTO
OKCTICPUMEHTA,  BBIJABWIKEHUS  THUIOTE3,  BBISABICHHS
3aBUCMMOCTH  MEXJY  HCCIEAYEMbIMHU  BEIMYMHAMM,
00BSICHEHUS MOJIYYEHHBIX PE3YJIbTaTOB U GOPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX MOHSITHH, TEOPUH U
3aKOHOB




- NOpUHUMATh LEJIM COBMECTHOW  JI€SITEIbHOCTH,
OpraHU30BBIBATh M KOOPJAMHHUPOBATH JIEUCTBUS IO €€
JIOCTHKEHUIO: COCTaBIIATh IJ1aH JEUCTBUH,
pacupenensaTb poJii C Y4eTOM MHEHHMH YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJIWHUPOBATH M BBIMOJIHATH PAOOTy B YCJIOBHSIX
peaNbHOrO0, BUPTYaJIbHOTO ©  KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBJISITh IO3UTUBHOE CTPATErMYECKOE TOBEACHUE
B Pa3UYHBIX CHUTYyalUsX, MPOSBISATH TBOPYECTBO W
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBiaseHue yHHUBEPCAJIbHBIMHU
JelCTBUSIMU:

) NPUHSITHE Ce0s U APYTUX JIO/Iei:
- IPUHUMATh MOTHUBBI U APIYMEHTBI APYTUX JIFOAEH MPU
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

- IpU3HABATh CBOE MpaBO U MPaBO APYrUX JIOAECH Ha
OIINOKH;

- pa3BUBaTh CMOCOOHOCTh TMOHUMATh MHUP C TO3HUIUH
JIPYroro 4yejioBeKa.

peryJsiTHBHbIMH

OK 07. CopelicTBOBaTH
COXpPaHEHHIO
OKpYyXarolen Cpelbl,
pecypcocOepeKeHHIO,
MPUMEHSTh 3HaHUS 00
W3MEHECHUHN KJIIMaTa,
MIPUHIIMIBL  OEPEKITHUBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHUBHO NEHCTBOBATH
B Ype3BbIYaTHBIX
CUTYaIUIX

B 00.1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- chOpMHPOBAHHOCTh  DKOJOTUYECKOW  KYJIbTYPHI,
MOHUMAHUE  BIMSHUS  COLMAIbHO-3KOHOMHYECKHX
MPOIECCOB HA COCTOSIHUE MNPUPOJHOM W COIMATBHON
Cpenbl, OCO3HaHUE r100aIbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

- IUIAaHUPOBAaHME U OCYIIECTBICHUE JCUCTBUU B
OKpYXKalolllell cpele Ha OCHOBE 3HAHUS IEeJeHd
YCTOMUYMBOIO Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE JACUCTBUN, NPHUHOCAIIUX BpPE.
OKpY’Karolleit cpene;

- yMEHME  MPOTHO3UPOBATH
HKOJOTUYECKUE  TOCIEICTBUS
JICUCTBUI, IPEOTBPALIATh HX;

HeOIaronpusiTHbIC
NpEAIPUHUMAEMBIX

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHSITh MOTyYEHHbBIC
3HaHUSL JJIs1 OOBSICHEHUS OMOJIOTMYECKHX MPOILECCOB M
SIBIIGHUW, JUIS TIPUHATHS TPAKTUYECKUX pEIICHHH B
IOBCEIHEBHOM KU3HU C LIEJIBI0 00eCcIIeYeHNsI 0€30I1acHOCTH
CBOETO 3/I0POBbSI U 3J0POBBSl OKPYKAIOMIUX JOJEH,
COOIOICHUSI 3/I0pOBOTO 00pasa *KU3HU, HOPM IPaMOTHOIO
MOBEICHUS B OKPYKAIOIIEH MPUPOIHON cpelie; MOHUMaHHe
HEOOXOAUMOCTH HCITOJIB30BaHUS IOCTIKEHUMN
COBpEMEHHOW  OWOJOTMM ¥  OWUOTEXHOJOTHH  JuId
PaIMOHAILHOTO MTPHPOJIOTIONB30BAHUS




- pPAacCHIMpEHUE OIBITa JAEATEIBHOCTH JKOJOTHYECKON
HaIIPaBJICHHOCTY;

- OBJIQJICHUE HABBIKAMHU Y4eOHO-HCCIEeI0BaTEIbCKOH,
IIPOEKTHOM ¥ COLMATIbHOM IEATEIbHOCTH

IIK 1.2. Brmomaars
XUMHUYECKYIO H
OMOXHMMHUUYECKYIO 3aBUBKY
pecCHHUIL.

Osaajnenue YHUBepCaJIbHbIMU Y4eOHbIMU
MO3HABATEJIbHBIMH JIeHCTBUSIMH:

B) padora ¢ undopmanueii:

- CO3JaBaTh TCKCTHI B Pa3ju4HbIX (opMarax ¢ y4deToM
Ha3HA4YCHHs MHQPOPMALMM W IIEJICBOM  ayJdUTOPHH,
BEIOMpas ONTHUMAIbHYIO (OpMYy MpEACTaBICHUS W

BU3YyaJIU3alnH.

- chOpMHPOBAHHOCTh YMEHHUS PACKpPBIBATH COJICP)KAHHE
OCHOBOTIOJIAraloIuX OMOJIOTHYECKUX TEPMUHOB U TTOHSITHIA:
JKU3Hb, KJIETKa, TKaHb, OPTaH, OPTraHu3M, BUJ, TTOMYJISAIINS,
IKOCHCTeMa, OWoIeHo03, Omocepa; MeradoausM (0OMEH
BCIIECTB WM  TNPEBpPAIICHHE  DHEPruH), TOMEOCTa3
(camoperynsauusi), OuocuHTE3  Oe€nka, CTPYKTypHas
OpraHu3aIus JKUBBIX CUCTEM, JTUCKPETHOCT,
CaMOpETyJISLMS, CaMOBOCIPOU3BEACHHUE (PENPOIyKIUs),
HACJICJICTBEHHOCTh, HM3MEHYUBOCTh, JHEPrO3aBHCHMOCTb,
pPOCT U pa3BUTHE, YPOBHEBAS OpPraHU3aIls;

- cOopMHPOBAHHOCTH YMEHHS PACKPBIBATH COJCpIKAHHE
OCHOBOIIOJIATAIOIINX OWOJIOTHYECKUX TEOPUW M THUIIOTE3:
KJIETOYHOU, XPOMOCOMHOM, MyTalluOHHOW, YBOJIOLIMOHHOM,
MPOUCXOKACHUS KU3HU U YEIIOBEKa;

- c(hopMHpPOBaHHOCT, YMEHHUH CO3/1aBaTh COOCTBEHHBIC
NMUCbMEHHBIE U  YCTHBIE COOOIIEHHWS Ha  OCHOBE
Ouosornueckoi nHGOPMAaIIMU U3 HECKOJIBKUX UCTOYHHUKOB,
TPAMOTHO UCIOJIb30BATh MOHATUWHBIN anmapat OMOJIOTHH.




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA30OBATEJIBHOM

JUCHUILIAHBI

2.1.  OO0beM IMCHHUIIMHBI 1 BUIbI Y4eOHOH padoThI

Bux yueOHoit padoThl

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOI NPOrPaAMMBbI JUCHUIIIMHBI 72
B T.4.

1. OcHOBHOE coaep:kaHue 62
B T.U.

TEOPETHUECKOE 00yUeHUE 38
MPAKTUYECKUE 3aHATUS 14
nabopaTopHbie paboThI 4
KOHTPOJIbHBIE paOOThI 6
2. IIpodeccnoHAILHO-OPHMEHTHPOBAHHOE COJdEPKAHHME 8
(copep:kaHue NPUKIATHOTO MOTYJIs1)

B T.U.

TEOPETUUECKOe 00yUeHUE 2
MPAKTUYECKUE 3aHATHUS 6
WHIUBUTyJIbHBINA TTPOEKT HET
IIpomexyrounass arrecrtauus (auddepeHunpoBaHHbIN 2

3a4eT)
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2.2. TemaTu4ecknil IJIaH U COAEPKAHME TN CIUTLINHBI

HanmenoBanue pa3nenos u

Conepkanue yaeOHOro MaTepraia (OCHOBHOE U TPO(eCcCHOHAIbHO-OPUCHTHPOBAHHOE),

O0bEeM YacoB

TeM 1a00paTOpHbIE U NPAKTUYECKUE 3aHATHSI, IPUKIAJIHOW MOy b (IIPU HAJIMYKN)
1 2 3
PA3JEJI 1. KIIETKA — CTPYKTYPHO-®YHKIIMOHAJIBHAS EJJMHUIIA KUBOI'O 18
Tewma 1.1. buonorus kak Conep:kanue y4eOHOT0 MaTepuaJia 2
Hayka. OOuas CoBpeMeHHBIE OTpaciu OMOJIOTHYECKUX 3HaHWU. CBS3b OMONIOTHMHM C APYTUMH HAayKaMu: OMOXHUMUS, 2
XapaKTEepUCTHKA XKU3HU o6uodusnka, Ononuka, reHoreorpadus u ap. Ponb u Mecto Gnonoruu B GOpMHPOBAHUH COBPEMEHHOM
HAYYHOH KapTHHBI MHUpa. YPOBHH OpraHu3aliu >kuBoil martepuu. OOIIas XapaKTepHCTUKa >KU3HHU,
CBOWCTBA JKUBBIX CUCTEM. XUMHUYECKUI COCTAB KJIETOK.
Tema 1.2. CtpykTypHO- Copep:xkanue yueOHOro MaTepuaa 6
byHKIMOHATBHAS Knerounas teopus (T. IlIBann, M. Ilneiinen, P. BupxoB). OcHOBHbIE NOJOKEHUS COBPEMEHHOMN 2
OpraHu3aLys KJIETOK KJIETOYHOM Teopuu. THIBI KIETOYHOM OpraHu3aluu: MPOKAPHUOTHUECKUH M 3YKapUOTHUUYECKHI.
OOHOKIJIETOUHBIE U MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHue npokapuotuyeckoil kiuetku. CtpoeHue
JyKapuOTHYeCKOH KiIeTKu. Heknerounsie popmbl KU3HU (BUPYCHI, OakTepuodaru).
JlaboparopHbie padoThl 2
1. «CTpoeHue KIETKH (pacTeHus, >XKMBOTHBbIE, I'pUObI) M KJIETOYHbIE BKJIIOYEHMs (Kpaxmal, 2
KapOTHHOU/IBI, XJIOPOIJIACThl, XpoMoIiacTel)». [loAroTroBka MHKpOIpenaparoB, HAOIIOACHUE C
MOMOIUIbI0 MHUKPOCKOIIA, BBISBIECHUE PA3IMYMM MEXIy M3ydaeMbIMU OO0BEKTaMH, (pOpMyIHMpOBaHUE
BBIBOJIOB.
IIpakTHyeckoe 3aHsATHE 2
1. Bupycnble n 6akrepuanbHble 3a0oneBaHus. OOIMe MPUHLMIBI HCIOJIB30BAaHUS JIEKApCTBEHHbBIX 2
BemiecTB. OCOOEHHOCTH TNpUMEHEHHs aHTHOMOTHKOB. IIpeacraBieHHEe YCTHBIX COOOIIEHUH C
IIPE3EHTALMEN, IOATOTOBJIEHHBIX 110 IEPEUHI0 HCTOYHUKOB, PEKOMEHIOBAHHBIX IPENOAABATEIEM.
Tema 1.3. CtpykTypHO- Conep:xanue yueOHOIro MaTepuaJia 4
(GyskuuonanbHele GakTopel | Xpomocomuast Teopus T. Moprana. CrpoeHue XpoMocoM. XPOMOCOMHBIH HAOOp KIETOK, 2
HACJIEICTBEHHOCTHU TOMOJIOTHYHBIE ¥ HETOMOJIOTHYHbBIE XPOMOCOMBI, TallJIOUIHBIA U TUIUIOUAHBIN Habop. HykinenHoBbIe
kucinotsl: JIHK, PHK HaxoxaeHue B KkieTke, MX CTpoeHue M (pyHKIMH. MaTpuuHble MPOLECCH B
KJIETKE: periuKanus, ouocunres Oesnka, penapanus. ['eHeTndeckuii KoJl 1 ero CBONCTBA.
IIpakTHYeckoe 3aHATHE 2
2. Pemienue 3a7au Ha onpezesieHue MOCIeI0BaTeIbHOCTH HYKJICOTHIOB, aMUHOKHCIIOT B HOPME U B 2
cly4yae U3MEHEeHHs noclieoBaTenbHoCcTH HyKieoTuoB JTHK.
Tema 1.4. O6men Bemect 1 | Conep:kaHue y4eGHOT0 MaTepHuajia 2
IpeBpalleHUe YHEPTUU B [TonsaTne MeTaboau3M. ACCUMIWIALUS U TUCCUMUIIALIUSA — IBE€ CTOPOHBI MeTabosn3Ma. Tumnsl oOMeHa 2
KJIIETKE BEIIECTB: AaBTOTPO(MHBIN M TeTepoTpodHBIA, a’poOHBI M aHa’poOHbIA. [lmacTuueckuit oOMeH.
®PorocuHTe3. XeMOCHUHTES.
Coaep:xaHue y4eOHOI0 MaTepuaJia 2
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Tema 1.5. X KuzHeHHBIA UK
KIIeTKH. MuTto3. Meiio3

Knerounsnit nuki, ero nepuoabl. MUTO3, €ro CTaJuud M MPOUCXOASAIINE Tpolecchl. buomornueckoe
3HaYeHue Murto3a. Meio3 u ero craaguu. [loBemenume xpomocoM B Meio3e. KpoccuHrosep.
buonornueckuii cMbICII Me03a.

KontpoubHas padora «MonekynsipHblli ypOBEHb OPTaHU3ALUN KUBOTOY. 2
PA3ZJIEJ 2. CTPOEHUME U ®YHKIIUU OPTTAHU3MA 20
Tewma 2.1. Ctpoenue Conep:kanue y4eOHOT0 MaTepHuaJia 2
Oopranusma MHOroKI€eTOYHbIE OpraHu3Mbl. B3auMOCBA3b OpPraHoB M CHCTEMbl OPraHOB B MHOTOKJIETOYHOM 2
opranusme. ['omeoctas opranusma M ero noJJep:kaHue B MPOLECCE )KU3HEAEATEIbHOCTH.
Tema 2.2. ®opmbl Copnepxxanue yueOHOIo MaTepuaJa 2
PpasMHOXEHHs OpraHu3MoB | GOpMBI pa3MHOMKEHHsI OpraHM3MOB. becrmonoe u MoioBoe pa3sMHOXKeHHE. Buuel Gecronoro 2
pa3mHoxkeHus. [lonoBoe pa3MHOxkeHue. I'ameroreHe3 y XMBOTHBIX. CliepMaTOreHe3 M OOIEHES.
CtpoeHue noJyioBbIX Ki1eToK. OmI0g0TBOPEHHUE.
Tewma 2.3. OHTOreHe3 Coaep:xxanue yueO0HOro MaTepHaJia 2
pacTeHui, )KUBOTHBIX U WuiuBrayaibHOE Pa3BUTHE OPraHU3MOB. DMOpHOTeHe3 U ero craaud. [1ocTaMOproHaIBHBIN TIEPHO. 2
YeJioBeKa Craguu mocTaMOpPHOHAIBHOTO Pa3BUTUS Y JKUBOTHBIX U uejoBeka. [Ipsimoe u HempsmMoe pa3BUTHE.
buonornueckoe ctaperne u cMepTb. OHTOTeHE3 paCTCHUH.
Tema 2.4. 3akoHomepHocTH | Coep:kaHue y4eOHOr0 MaTepuaJia 4
HaCJIEeI0BAHMS OcHOBHbIE TOHSTHUSI TEHETHUKU. 3aKOHOMEPHOCTH oOpa3oBaHMs TameT. 3akoHbl [. Mennaens 2
(MOHOrMOpUIHOE U MOJUTHOPUAHOE CKpeluBanue). B3anMoaelcTBIe reHOoB.
IIpakTHyeckoe 3aHsATHE 2
3. Pemenue 3ama4 Ha ONpEEIEHUE BEPOSITHOCTH BO3HUKHOBEHUS HACIIEICTBEHHBIX IIPU3HAKOB IIPH 2
MOHO-, M-, TOJIUTUOPUHOM U aHAIU3UPYIOIIEM CKPELIMBAHUHU, COCTABIEHUE FEHOTUITUYECKUX CXEM
CKpEIHMBAHHUS.
Tema 2.5. Cuenensoe Copepxanue yueOHOro MaTepuasa 4
Hacyie[0BaHKe nNpu3HakoB | 3akoHbl T. Moprana. CuerieHHOe HaclieoBaHUWE TE€HOB, HapylleHue cuersieHus. HacnenoBanue 2
IIPU3HAKOB, CLIETIJIEHHBIX C ITOJIOM.
IIpakTHyeckoe 3aHsATHE 2
4. PemieHue 3a/1a4 Ha ONpEAEICHUE BEPOSTHOCTH BO3HUKHOBEHMS HACIEACTBEHHBIX NPU3HAKOB IIPU 2
CIETUIEHHOM HACJIeI0BaHUH, COCTaBICHHE TeHOTUITNYECKUX CXEM CKpPEIIMBAHMSL.
Tema 2.6. 3akonomepHoctu | Coaep:kaHue y4eOHOr0 MaTepuajia 4
M3MEHUYUBOCTH W3MeHunBOCTh MpHU3HAKOB. BHIbI M3MEHUMBOCTH: HACJIEICTBEHHAs M HEHACJE/CTBEHHas. 3aKOoH 2
TOMOJIOTMUECKUX PSAJOB B HaciencTBeHHOW m3MmeHunBoctd (H.M. BaBunos). MyranuoHHas Teopus
W3MEHYMBOCTH. Buapl Myranuii W OpUYMHBI WX BO3HUKHOBEHMs. Kapuorun denmoBeka.
Hacnencrennsie 3a0oneBanus denoBeka. [ eHHbIE W XpOMOCOMHBIE 00JI€3HU uenoBeka. bonesnu ¢
HACJIEJACTBEHHOM MPEApACIIOI0KEHHOCThIO. 3HAYEHNE MEIUIUNHCKON T€HETUKH B TIPEIOTBPAICHUHN U
JICYCHUH TEeHETHYECKUX 3a00JIeBaHNH YeIOBeKa.
IlpakTHyeckne 3aHATHA 2
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5. Pemenue 3ala4 Ha OHNpCACIICHHUC THIIA MYyTalluW HOpUu nepeaadyc HACJICACTBCHHBLIX IIPHU3HAKOB,
COCTABJICHUC I'CHOTUITMYCCKUX CXEM CKPCIIMBAHUA.

N

KontpoabsHnasi padora «CtpoeHue v GyHKIUU OpraHu3Ma. 2
PA3JEJI 3. TEOPUSA 9BOJIIOLIMA 6
Tema 3.1. Uctopus Copnepxxanue yueOHOIo MaTepuaJa 2
SBOJIIOLIIMOHHOTO YYEHHUS. [Tepbie sBomonmnonnbie KoHuenuu (JK.b. Jlamapk, X.JI. broddon). DBomonnonnas teopust Y. 2
Muxkpo3Boatonus Japsuna. CuHTETHYECKAsl TEOPUS IBOJIIOLIMH U €€ OCHOBHBIE TIOJIOKEHUS.
Mukpospomtonus. [lomynsanus Kak 3JeMeHTapHas €AMHUIA HBOJIOLUM. [ eHeTHyeckue OCHOBBI
HBOJIIOIMH. DJeMEeHTapHbIe (haKTOphl BOMOLUHU. EcTecTBeHHBIN 0TOOpP — HANpaBISAIOMUN (aKkTop
sBoJroLMH. BruooOpa3oBaHue Kak pe3yJabTaT MUKPOIBOJIOLMH.
Tema 3.2. Makpossoimonusi. | Conep:kaHue yueOHOro MaTepuaja 2
Bosnuknosenue u pazsutue | MakposBomonusi. @opMbl U1 OCHOBHBIE HampasiieHHs Makposomtormu (A.H. Cesepros). Ilytu 2
KU3HU Ha 3emiie JOCTH>KEHUs Ouosoruueckoro nporpecca. CoxpaneHue 6Mopa3zHoo0pasus Ha 3emiie.
['unoTe3bl ¥ TEOPUM BOSHUKHOBEHMSI KM3HU Ha 3emiie. [losiBieHre nepBbIX KIETOK U UX IBOJIIOLMS.
[TpokapuoTsl u 3ykapuoThl. IIpoMcxo’kaeHHE MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHHE
OCHOBHBIX IIapCTB AYKapHOT.
Tema 3.3. IIpoucxoxnenne | Coagep:kaHue y4eGHOro MaTepuasia 2
YeJI0BEKA — aHTPOIIOTE€HE3 | AHTPOIIOJIOTHS — HayKa O yenoBeke. CucTeMaTnyeckoe MoJiokeHne yenoBeka. CXOACTBO M OTJINYUS 2
4eJI0BEKA C JKUBOTHBIMUA. OCHOBHBIE CTaIUU aHTPOIIOT€HE3a. DBOJIIOLNS COBPEMEHHOTI'O YEJIOBEKaA.
UenoBeueckne packl M HMX €IUHCTBO. BpeMs M myTu pacceneHusl ueloBeKa IO IIJIaHETe.
ITprcnoco0aeHHOCTh YeI0BEKa K Pa3HbIM YCIOBHUSIM CPEJIbL.
PA3JIEJI 4. OKOJIOI'SA 18
Tema 4.1. Oxonorndyeckue | Coaep:kaHue y4eOHOro MaTepuajia 2
(axTopsel U cpepl xku3HU | Cpeibl OOMTaHHMS OPraHW3MOB: BOJHAs, Ha3eMHO-BO3IYIIHAs, NMOYBEHHAs, BHYTPHOPraHU3MCHHAsL. 2
OU3NKO-XMMUYECKHE OCOOCHHOCTH cpesl OOMTaHUs OopraHu3MoB. lIpucrnocoOiieHus opraHu3MoB K
KU3HU B pa3HbIX cpenax. [lonsTtue skomoruueckoro Qaxrtopa. Kiaccupukanus 3K0IOrHUECKUX
daxTopos. [IpaBuno munumyma FO. JInbOuxa. 3akon TonepantHocTH B. Hlendopna.
Tewma 4.2. [Tomynsanus, CopaepxxaHue y4yeOHOIro MaTepuasa 4
COOOIIECTBA, DKOCHCTEMBl | DKOJOTHYECKAsT XapaKTEPUCTHKA BHA W MOMYJISIUHA. JKOJOTHYECKas HHUIIA BUIA. DKOJOTHUECKUE 2
xapakTepucTuky nonymnsauuu. CoobuiecTBa u s3KocucTeMbl. brorenos u ero crpykrypa. Cszu Mexy
opranu3sMamMu B OuorieHo3ze. CTpyKTYpHbIE KOMIIOHEHTBI SKOCHCTEMBI: MPOJYLEHThl, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BeniecTB M NOTOK dHEPrHH B sKocucteme. Tpoduyeckre ypoBHU
IIpakTHyeckoe 3aHsATHE 2
6. Tpoduueckne nenu u ceru. OCHOBHBIE TOKa3aTeNHd HKOCUCTeMbl. buomacca M TpPORYKIIHSL. 2
DKoornyeckre NupaMuibl yhces, Ouomaccsl ¥ sHepruu. [IpaBuiio nupaMusl 3HEpPrum.
Pemenne npakTHMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN I10 MEPEHOCY BEIIECTBA M DHEPIHH B
9KOCHCTEMAX C COCTaBJIECHUE TPOPUUECKHX 1enel ¥ nupaMu 6MoMacchl U SHEPTUU
Coaep:xaHue y4eOHOI0 MaTepuaJia 2
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Tema 4.3. buocdepa -
rjio0ajgpHas YKOJIOrnyecKkas
cucremMa

Buocdepa — xuBas obomouka 3emnu. PazButue mnpexacraBienuit o Ouochepe B Tpymax B.H.
Bepnanckoro. O6iactu 6nocdepsl u ee KOMIOHEHTHI. JKruBoe BemecTBO 6rocdepsl v ero GyHKIIUH.
3aKOHOMEPHOCTH cyiiecTBOBaHUs 6uocdepsl. OcodbeHHOCTH OMochephl Kak rI00aTbHON YKOCUCTEMBI.
JuHamudeckoe paBHOBecue B Ouocdepe. KpyroBopoThl BemiecTB M OMOTCOXUMHUYECKUE ITUKIIBL.
['7100a1bHBIC KOJIOTUYECKIE TPOOIEMbl COBPEMEHHOCTH

Tewma 4.4. Bausinue
AHTPOIIOTEHHBIX (DaKTOPOB
Ha Ouocdepy

Conep:kanue y4eOHOT0 MaTepuaJia

AHTpOTIOTeHHbIE BO3JEHCTBUA Ha Onocdepy. 3arps3HEHUs] Kak BHJl aHTPOIOTCHHOTO BO3/CHCTBUSI.
AHTpOTIOTeHHBIE BO3ACHCTBUA Ha arMmochepy. BozaeiictBus Ha ruapochepy. BozxpeiictBus Ha
autocdepy. AHTPOIIOTEHHBIE BO3ACHCTBHS Ha OMOTHYECKHE COOOIIECTBA. YTIYOJECHHO H3Yy4aroTCs
OTXOJIbl, CBSI3aHHBIE C OMpEeJIeICHHON Mpodeccueil/cnennaibHOCThIO.

N

HpaKaneCRoe 3aHATHE

7. «Otxonsl mpousBozcTBa». Ha ocHoBe (enepanbHOro Kiaccu(UKalMOHHOIO KaTajora OTXOJOB
OIIPEJIETIATh KJIACC OMACHOCTH OTXO/OB; arperaTHOE COCTOSIHME M (DU3MUYECKYyl0 (OpMy OTXOMOB,
o0pa3yronmxcsi Ha paboyeM MecTe / Ha Tanax INpou3BOCTBA, CBsI3aHHbIE ¢ Ipodeccueil.

Tewma 4.5. Bausinue
COLMAIbHO-IKOJIOTUIECKUX
(hakTOpOB Ha 37]0POBHE
YeJIoBeKa

Coaep:xanue yueOHOTro MaTepuaJia

3110pOBbe U €ro cocrapistomue. OaKkTopsbl, MOJIOKUTEILHO U OTPULATENBHO BIMSAIOIUE HA OPraHU3M
yenoBeka. [Ipobirema TeXHOTeHHBIX BO3JCHCTBUI Ha 370pOBbE UEJIOBEKA (3JIEKTPOMArHUTHBIE MOJI,
ObITOBast XUMUS, U30BITOUHBIE IIIYMBI, pauanus 1 T.11.). AJanTtanus opranu3ma 4esioBeka K pakropam
oKpyXkaromiei cpeabl. [Ipunnunel popmMupoBanus 310poBbecOeperaromiero noseaeHus. Ousnyeckas
AKTHBHOCTb U 30pOBbE. bBHOXMMUYECKHE aCIIEKThl PAlIUOHAIIBHOTO IUTAHMUS.

JlabopaTopHbie padoThl

2. «BnusiHue abnotnyeckux (pakTopoB Ha YenoBeKa (HU3KKUE U BBICOKHE TEMIIEPATYPHI)»

N3ydyeHne MEXaHW3MOB ajalTalyy OpraHu3Ma YeJIOBEKa K HU3KMM M BBICOKMM TEMIEparypaM H
00BsICHEHHE MOJIYYEHHBIX Pe3ylbTaTOB U (POPMYJIHPOBAHHE BBIBOJIOB (TMCEMEHHO) C UCIIOJIb30BAaHUEM
Hay4YHBIX TIOHATUH, TEOPUNA U 3aKOHOB

B kadecTBe TPUITEPOB CHMXKAMOIIUX PaOOTOCIIOCOOHOCTH HCIIOJIB30BaTh YCJIOBUS OCYLIECTBICHMS
npodeCcCHOHATIBLHOM IeATENbHOCTH: IIIyM, TeMIepaTypa, Gu3ndeckas Harpyska u T.1.

KonTtpoJubHnas padora «TeopeTndeckue acCeKkThl IKOJIOTHNY.

IMPOPECCHUOHAJIBHO-OPUEHTUPOBAHHOE COAEP/KAHUE (COAEP KAHUE IMPUKJIAJTHOI'O MOAYJISA)

PA3JIEJI S. BUOJIOT'USA B )KU3HHU

e}

Tema 5.1. buorexHosoruu B
SKA3HHU KaKI0r0

Conep:kaHue y4eGHOr0 MaTepuasia

N

buoTtexHonorus Kak Hayka v mpou3BoACcTBO. OCHOBHBIE HAPABIECHUSI COBPEMEHHOW OMOTEXHOJIOTHH.
Mertonsr OuorexHonorud. OOBEKTH OMOTEXHOIOTMU. DTHKAa OMOTEXHOIOTMYECKUX U T'€HETHUYECKUX
sKcriepuMeHToB. [lpaBmia moucka W aHaiM3a OMODKOJIOTHYECKOW WH(POpPMAIUU U3 PA3IUIHBIX
HMCTOYHMKOB (HaydyHas W Yy4eOHO-Hay4dHas JHUTEparypa, CPEICTBa MacCOBOW HMH(pOPMAIIMH, CETh
Wurtepuer u apyrue).

N

IIpakTnyeckoe 3ansitue
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8. Keiicbl Ha aHanmu3 MHPOPMALIUU O HAYYHBIX JOCTHKEHUAX B 00JACTU T€HETHMUYECKUX TEXHOJIOTHIA,
KJICTOYHOW WH)XCHEPUH, TMHINECBBIX OMOTEXHOJOTHH. 3amura Keica: MPeICTaBIICHUE pPe3yJbTaToOB
pelIeHus: KEHCOB (BBICTYIIEHUE C IPE3EHTAIUEH )

Tewma 5.2. buorexnonoruu B | Cojep:kanue ydeOHOro MaTepuaJia 4
IIPOMBIIIJIEHHOCTH IIpakTHYeckoe 3aHATHE 4
9. Pa3zBuTHe NpOMBIIIICHHOW OMOTEXHOJIOTUN U €€ IPUMEHEHHE B KU3HU YeJIOBEKa, MOUCK U aHAU3 2
uHPOpPMALIMM W3 PA3TUYHBIX KCTOYHMKOB (Hay4Has M ydeOHO-HAaydHas JHUTEparypa, CpeacTBa
MaccoBoi uHbopMaiuu, cetb IHTEpHET U Ipyrue)
Keticel Ha ananu3 nHpOpMaMK O Pa3BUTHH NPOMBIIIICHHOW OMOTEXHOJIOTHH (TI0 TpyNIam).
10. amumra keiica: [IpencraBieHne pe3ynbpTaToB pelieHHsl KeiicoB (BBICTYIUICHUE C PE3eHTaIne). 2
Hugpgpepenyuposanniii 3auem 2
72

Bcezo uacoe:
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3. YCJI0OBUSA PEAJINZAIIUU ITPOT'PAMMBI
OBIIEOBPA3OBATEJBbHOM JUCIATIINHBI
3.1. TpeGoBaHus K MaTepHAJIBLHO-TEXHHYECKOMY O0ecIe4yeH o

Peanuzanuss mnporpamMMbl JTUCHUIUIUHBI TpeOyeT HalU4yus Y4yeOHOTro
kaOuHera «buonorum.

O6opynoBanmne yueOHOro kabmHera:

° Harnsagabeie mocoOust (KOMIUIEKTHI YY€OHBIX TaOIHIL, TIIAKATOB),

o TexHuueckue cpeAcTBaMH OOYYEHUS: KOMIBIOTEP C yCTPOWCTBaMU
BOCITPOU3BEJICHUS 3BYKa, IPUHTEP, MYJIbTUMEANA-TIPOEKTOP C IKPAHOM, YKa3Ka-
MPE3eHTEep JIsl TPE3CHTALIUA.

JlaboparTopusi, ocHameHHasi o0OOpyIOBaHMEM /I IPOBeJdEeHUsA
3aHATHH:

o MUKpPOCKOITbI, CEKYHJIOMEpP, TOHOMETp, JabopaTopHas ImocCyaa
(mpoOupKH, MOACTABKH ISl MPOOUPOK, MUHUETHI, MECOK, CTYNKU C MECTHKaMH,
MIPEIMETHBIC U TIOKPOBHBIE CTEKJIA, CTEKJISTHHBIC TAJIOYKH, MPENapoBaIbHbIC UTJIbI,
bunbTpoBasibHag Oymara (candeTku), CTaKkaHbl) TUNEPTOHUYECKUM PaCTBOP
xjiopuna Hatpus, 3%-HbBIA pacTBOp MEpPOKCHAA BOJOPOJAA, pacTBOp Hoaa B
HOIMCTOM Kalluu, TIIMUEPHH, KIIyOHH KapTo(ens, JIUCT AI0AEH KaHAJCKOH, M0/
psiOMHBI OOBIKHOBEHHOU (PsOUHBI WM TOMATa), JIYK pernyarbiii, pa3Be/ICHHbIC B
BOJIE JAPOXKKH).

3.2. UndopmaunnoHHoe odecnevyeHue o0yueHust

3.2.1. OcHOBHbBIE TEYATHbIC U3TAHUS

1. buonorus. 10-11 xmacc (yrinyOneHHBI YypOBEHB): YUYEOHUK s
cpeanero obmero oopazoanust / B. H. SIpeirun [u np.]; mox obmeit penakmueii B.
H. Spweiruna. — 2-e u3na. — Mocksa: U3natenscTBo FOpaiit, 2022.

2. OoOyxos, /1. K. buonorus: KJI€TKH U TKaHU: ydyeOHOE mocoOue st
cpeanero mpodeccuonanbHoro oopazosanus / /1. K. O6yxos, B. H. Kupunenkosa.
— 3-e u31., mepepad. u gom. — Mocksa: MznatenscTBo FOpaiit, 2022. — 358 c.

3. buonorus: yueOHUK U IPAKTUKYM JJISI CPETHETO MTPO(PECCHOHATEHOTO
obOpazoBanus / B. H. Apsirun [u np.]; nox penakuueit B. H. Apsiruna. — 2-e uzg.
— Mocksa: M3patensctBo FOpaiit, 2022. — 378 c.

3.2.2. JIonoJIHUTEJIbHbI€ MCTOYHUKH

1. Tetinop . buonorusi: 8 3 1. T. 1/ 1. Teitnop, H. I'pun, Y. CtayT; nox

pen.P. Conepa; nep. 3-ro auri. uzn. — 14-e uzn. —M.: JlabopaTopusi 3HaHUMH,
2022 — 454 c.
2. [TaBmoBa, E. 1. DOkonorus: y4eOHUK U MPAKTUKYM JJIsi CPEIHETO

npodeccuonansuoro oopazosanus / E. U. [TaBnosa, B. K. HoBukoB. — Mockaa:
N3patensctBo FOpaiit, 2022. — 190 c.



3. Epemuenko, O. 3. buonorus: yaenne o 6uocdepe: yuaebHoe mocodune
Ui cpeanero npodeccuonaabHoro oopaszosanus / O. 3. Epemuenko. — 3-e uzn.,
nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 236 c.

4, bmunos, JI. H. Dkomorus: ydebHOE mocoOue s CpeaHEro
npodeccuonanbHoro oobpazosanust / JI. H. bmunos, B. B. Ilomskosa, A. B.
Cemenua; mon obmiedt penaknueit JI. H. baunoa. — Mocka: M3naTenbcTBo
FOpaiit, 2022. — 208 c.

S. bproxanp, ®. @. IlpombinuienHas skonorus: yueounuk / O.O.
bproxanb, M.B. I'padkuna, E.E. Cno6usxoBa. — MockBa: DOPYM: UHD®PA-M,
2022. — 208 c.

6. Hecmenona, H. H. Dxoinorus yenoBeka: yueOHUK U MPAKTUKYM IS
cpeadero mnpodeccuonansHoro obpasosanus / H. H. HecmenoBa. — Mocksa:
N3narensctBO FOpaiit, 2022. — 157 c.

7. buonorus s mpodeccuil U CHENUATBLHOCTEM TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOT0 Mpoduiiel: yUeOHUK IS CTY. YUPEXKACHUN cpell. mpod.
obOpazoBanus / B. M. Koncrautunos, A. I'. Pezanos, O. E. ®aneera; nox pen. B.
M. KoncrantunoBa. — M.: U3narenbckuii neHTp «Akagemus», 2016/ — 336 c.

3.2.3. DJIeKTPOHHbIE U3IaHUS

1. buonorus. 10-11 xmacc (yrinyOneHHBIH YpPOBEHB): YYEOHHK s
cpeaHero obmero oopazoanus / B. H. Speirun [u np.]; moa obieit pegakmueii B.
H. Apsiruna. — 2-e uzn. — Mocksa: UznatensctBo HOpaiit, 2022. — 357 ¢. —
(Hapoxnoe mpocsemienne). — ISBN 978-5-534-15630-0. — TekcT: 35eKTpOHHBIN

// OO6pa3zoBartenbHas matdopma Opaiit [caifT]. — URL:
https://urait.ru/bcode/509241
2. Oo6yxoB, /JI. K. buonorus: kieTku U TKaHU: yuyeOHOE mocooue s

cpeaHero mpodeccuonanbHoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa.
— 3-e u3n., nepepad. u non. — Mocksa: UznarensctBo FOpaiit, 2022. — 358 c.
— (IlpodeccuonansHoe obpazoanue). — ISBN 978-5-534-07499-4. — Tekcrt:

aneKTpoHHbIN // OOpazoBarenbHas mmiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034

3. buonorus: yueOHUK U MPAKTUKYM ISl CPEAHETO MPOPECCUOHATIBHOTO
oOpazoBanus / B. H. Apsirun [u np.]; nox penakuueit B. H. Apsiruna. — 2-e uzga.
— Mocksa: UznmarensctBo IOpaiit, 2022. — 378 c. — (Ilpodeccrnonanproe
obpazoanue). — ISBN 978-5-534-09603-3. — TekcT: >IeKTpOHHBIA //
OOpazoBaTenbpHas matdopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/489661
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4. KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHUA

OBIIIEOBPA3OBATEJILHOM JJUCHOUIIJINHBI

KouTtponb u oIeHkKa pe3ylbTaToB OCBOCHHUs 0011e00pa3oBaTebHOM

IUCIUATLIINHBI

PaCKPBIBAOTCA

yepes

AUCHUIINIMHAPHBIC PE3YIIbTATHI,

HalpaBJeHHbIe Ha (GOPMUPOBAHKE OOLIUX U MPOPECCUOHATBHBIX KOMIIETEHIIUM IO
paszenam u TeMaM cojiepKaHusl yueOHOro MaTepuara.

Oo0mas/npogeccuno Pa3znea/Tema Tun onleHOYHBIX MEPONPUATHIA
HaJIbHasA
KOMIIeTeH Ul
Paszpnea 1. Kierka — Koutponbaast pabora «MonekynspHbIi
CTPYKTYpPHO- YPOBEHb OpraHU3aLUU KUBOT 0
dyHKUMOHANBbHASA
eIMHHIIA JKHBOTO
OK 02 buonorus kak Hayka. 3amonHeHHEe TaONUIBI C  ONHUCAHUEM
OOw1ast XapakTepUCTHKa | METOI0B ~ MHUKPOCKONMPOBAaHUS C  MX
KU3HU JIOCTOMHCTBAMU U HEJJOCTaTKaMH.
3amonHenne Tabauubl «Bkiaan ydeHbIX B
pasBUTHE OMOIOTUN
3anojHEeHUe  CpPaBHUTENbHOM  TaOIMIIbI
CXO/ICTBA M Pa3IMYMi KHUBOT'O U HE KUBOTO
OK 01 CTpyKTypHO- OuenuBaemasi JUCKYCCHUS IO BOIPOCam
OK 02 (GbyHKIIMOHANBHAS JIEKIIUU
OK 04 OpraHu3alMs KIETOK PaspaboTrka  MeHTalbHOM  KapThl 1O
KJIaccu(UKaLUU KIETOK U UX CTPOEHUIO Ha
IPO- U DYKapHUOTUYECKUX M IO LApCTBaM B
MUHHM IpyTnax
Bomonnenne u 3amurta  1a00paTOpPHBIX
pabor:
«CtpoeHue KIEeTKH (pacTeHHsl, >KMUBOTHBIE,
rpuObl) U KJIETOUHBIE BKIIOUEHHS (Kpaxmad,
KapOTUHOM/IBI, XJIOPOIUIACTHI,
XPOMOILIACTBI)»
[IpakTnueckoe 3ansatue. llpencrasnenue
YCTHBIX  COOOLIEHMM C  Ipe3eHTalMeH,
MOJIFOTOBJIEHHBIX IO MEPEYHI0 UCTOYHUKOB,
PEKOMEH/I0BaHHBIX IpernoiaBaTeaem
OK 01 CrpyKkTypHO- @pOHTaIBHBIN OIPOC
OK 02 ¢byHkoHanbHble akTopbl |Pa3paboTka rioccapus
HACJIEICTBEHHOCTU Pemenune 3a1a4 Ha OIpezeeHNe
MOCJIEI0BATEIHbHOCTH HYKJIEOTH/IOB,
aMMHOKHCIIOT B HOpPME U B Ciydae
M3MEHEHUS MOCIIe0BATEIbHOCTH
Hyksieotunos JTHK
OK 02 OOMeH BelecTB 1 @pOHTAIBHBIN OIPOC
IpeBpalleHre YHEprur B | 3aloJIHEHHEe  CPaBHUTEIBHOM  TaOJIHIIBI
KJIETKE XapaKTepUCTUK THUIIOB OOMEHa BEIIECTB
OK 02 JKuznennbrit muka kaetkd. | OOCyxaeHue Mo BOIMpocam JICKITUU
OK 04 Muto3. Melio3 Pa3zpaOoTka JIEHTHl BpEMEHH >KU3HEHHOTO

OUuKJIa
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Paszgen 2. Ctpoenue u
(pyHxuumn opranuszma

Kontponbnast pabora “CtpoeHue w
¢byHKuMu opranuzma’

OK 02
OK 04

Crpoenue opranuszma

OnenuBaemast TUCKYCCHS

Pa3paboTka MeHTambHON KapThl TKaHEH,
OpraHOB M CHUCTEM OpPraHOB OpPraHU3MOB
(pacTeHusi, >KUBOTHBIE, YETIOBEK) C KPATKOI
XapaKTePUCTUKON MX (PYHKIUI

OK 02

DopMbl pa3MHOKEHUS
OpraHu3MOB

OpoHTaTBHBIN OIIPOC

3amonHeHne  Ta0NMIBI € KPaTKOM
XapaKTepUCTHUKOW H mpuMepamu  Gopm
Pa3MHOXKEHHUS OPraHU3MOB

OK 02
OK 04

OHnToOreHes pacreHui,
’KMBOTHBIX U YEJIOBEKa

Pa3pabotka JICHTBI BPEMEHHU c
XapaKTepUCTUKOM  DTAallOB  OHTOIEHE3a
OTZEJIBHOM I'PYINIION KUBOTHBIX U YEJIOBEKA
10 MUKPOTpYIIIaM

Tect/ompoc

CocraBiieHHE KU3HEHHBIX LIUKIOB PACTEHUN
o otzaenaMm (MOXOBUIHbBIE, XBOILEBUIHBIC,
[IaIIOPOTHUKOBHIHBIE, TOJIOCEMEHHBIE,
IIOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTHU
HaCJICTIOBAHMSI

PaszpaboTtka rioccapus

OpOHTANBHBIN ONPOC

Tect o Bompocam JeKIuu

Pemienne  3amau Ha  omnpezaesieHUE
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJACTBEHHBIX IPU3HAKOB IPU MOHO-,
NIA-, TIOJIMTHOPUITHOM W aHAIH3UPYIOIIEM
CKpELIMBAHNH, COCTaBJICHUE
TCHOTUIMYECKUX CXEM CKPEIIUBAHUS

OK 01
OK 02

CuenneHHoe HaclleJOBaHHUE
MIPU3HAKOB

Tecr

Pa3zpaboTtka rioccapus

Pemenne  3amady Ha  ompeaenecHUE
BCPOATHOCTHU BO3HUKHOBCHU S
HACJIEICTBEHHBIX MPU3HAKOB npu
CIICTUICHHOM HACJICIOBAaHUU, COCTABIICHUE
TEeHOTUITMYECKUX CXEeM CKPEIIUBAHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH
W3MEHYHBOCTH

Tecr.

Pemienne 3amad Ha omnpeneseHUe TUNA
MyTallMM TIpU I[epellaye HACJIEICTBEHHBIX
MPU3HAKOB, COCTABJIEHUE TE€HOTHUIINYECKUX
CXEM CKPELIUBAHUSA

Pazpnen 3. Teopus
IBOJIIOINH

KonrponsHas pabora

OK 02
OK 04

Hcropust 3BOIIFOLIMOHHOTO
y4eHHs. MUKpOIBOIIOLIMS

@pOHTAIBHBIN OIPOC

Pazpabotka rioccapus TepMHUHOB
Pa3paboTka J€HTBI BpeMEHU pa3BUTHS
JBOJIFOLIUOHHOTO YYEHUS.
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OK 02 Makpo3Bostronus. OuenuBaemasi JIUCKYCCHUS: HCMOJIb30BAHUE
OK 04 Bo3HUKHOBEHUE U pa3BUTHE |apTyYMEHTOB, OMOJIOTHYECKOH TEPMUHOIOTHU
XKHU3HU Ha 3emiie U CHMBOJIMKU JUISL JJOKA3aTeNlIbCTBA POJICTBA
OpraHM3MOB  pa3HbIX  CHCTEMaTHYECKHX
IpyIIL.
Pa3paboTka 1eHTbHl BpeMEHU BOZHUKHOBEHHUS
Y pa3BUTHS JKU3HU Ha 3eMIIe.
OK 02 [Ipoucxoxaenue yeaoBeka — | OPOHTANIBHBIN ONPOC.
OK 04 AHTPOIIOTeHE3 PazpaboTka JICHTBI BpEMEHU
IPOMCXOXKACHUS YEI0BEKa.
Pa3gen 4. Dxoaorus
OK 01 Dxonorudeckue GhakTopsl U | TecT mo 3K0JIoruIecKkuM GakTopam 1 cpeaam
OK 02 cpenbl KU3HU JKU3HU OPTaHU3MOB.
OK 07
OK 01 [Tomynsiius, coobmiectBa, |CocTaBieHHE CXEM KpPYyroBOpOTa BEIIECTB,
OK 02 HKOCUCTEMBbI HCIIOJIb3YSl MaTepUallbl JIEKLIUU
OK 07 Pemenue MPaKTUKO-OPUEHTUPOBAHHBIX
pacueTHBIX 33JaHUN IO TIEPEHOCY BEILECTBA
U DHEPIruM B 3KOCHCTEMAaxX C COCTaBIICHHUE
Tpouueckux Lenei u nupamua 6uoMaccol 1
SHEPIUH.
OK 01 buocdepa - rnobanpras  |OueHUBaeMas JUCKYCCHSI.
OK 02 JKoJioruyeckas cucrema | Tecr.
OK 07
OK 01 Bimsiaue antponorennsix  (Tecr.
OK 02 ¢dakTopoB Ha Ouoctepy |[IpakTuueckas padora.
OK 04
OK 07
IK. 1.2.
OK 02 Binsaue connanbHo- OnenuBaemast TUCKYCCHS
OK 04 HKOJIOTHUECKUX (hakTOpoB Ha |BeimonHeHune maboparopHoil paboOThl Ha
OK 07 3JI0POBBE YETTOBEKA BBIOOD
Pa3nen 5. buonoruss B |3amura Keiica: IpencTaBiICHUE PEe3yIbTaTOB
JKH3HHU pelieHuss  KeilcoB  (BBICTYIUIEHHE  C
Mpe3eHTaIHeH).
OK 01 buotexHonoruu B xxu3Hu | BeinmonHenue keiica Ha aHanu3 HHGOpMAITUH
OK 02 KaJI0rO 0 HayyHbIX JOCTHXKEHMSIX B o0nactu
OK 04 FeHETHYECKUX  TEXHOJOTUM, KJISTOYHOM
K 1.2. MHXEHEpUH, MUILIEBBIX OMOTEXHONOTUH (10
rpynmnaM), IpeacTaBI€HUE  pPE3yIbTaToOB
pELIeHUs KEWCOB.
OK 01 buorexHonoruu B Beinonnenue keiica Ha aHanu3 HHGOpMAITUH
OK 02 MIPOMBIIUIEHHOCTH 0 pPa3BUTHH MPOMBIIUIEHHON OMOTEXHOIOT M
OK 04 (mo rpymmam), mpeicTaBlIeHUe Pe3ylbTaToB
K 1.2. pelIeHus KecoB
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