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1. MOACHUTEJIbHAS 3AIIMCKA
O061eo0pazoBaTeNbHbINA yueOHbIN npeaMeT «buonorusy siBisieTcs: 00s3aTeIbHON

4acThIO 0011e00pa30BaTEILHOTrO ITUKJIa 00pa30BaTEIbHOM MPOTPaMMBbI B
cootBeTcTBUU ¢ PI'OC CIIO o croeumansaOCTH: 23.02.04 « Texanueckas
AKCIUTyaTalus MOAbeMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, IOPOKHBIX MAaIIUH U

000pyIOBaHUS

Ienu 1 iIaHUpPyeMbIe Pe3yJIbTaThl OCBOCHHUS AUCHHUIIUHbI:
Heab AMCHUILIMHBI

Copepxanue mporpaMmMbl 00111e00pa30BaTeIbHON AUCIUIINHBI «bromorus»
HaIlpaBJI€HO Ha [OCTH)KEHHE PE3yJbTaTOB €€ H3YyYEeHHUS B COOTBETCTBHM C
tpedoBanusiMu @PI'OC COO ¢ yuerom npodeccuonanbHor HanpasiieHHOCTH PI'OC
CIIO.

Lenp n3yuenus nucuuiinHel «buosorus» Ha 0a30BOM YpOBHE — OBJIaJCHHUE
00y4aroIMMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIBHOM OpraHU3al[u KUBbIX
CUCTEM DPa3HOr0 paHra M MpUOOpETEHHWE YMEHUH MCIONb30BaTh 3TH 3HAHMS IS
IPAMOTHBIX JIEUCTBUII B OTHOIIEHUH OOBEKTOB MKUBOM MPUPOABI U PELICHUS
pa3IMYHBIX KU3HEHHBIX TPOOJIEM.

JlocTikeHne 1end M3y4eHHsl AUCHUIUIMHBL «buonorus» Ha 0a30BOM YypOBHE
o0ecrieunBaeTcs PeleHUEM CIECAYIOUX 3a/1ay:

J OCBOEHHE OOYYalOIMMUCS CHUCTEMbl 3HAHUM O OMOJIOTMYECKUX TEOPHUSIX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIax, CIyKallUX OCHOBOU
Uis GOpMHUPOBAHUSI TPEJCTABICHUNA O €CTECTBEHHO-HAyYHOW KapTUHE MUpA,
0 METOJIaX Hay4YHOT'O IMO3HAHUS, CTPOCHUH, MHOTOOOPa3uH U OCOOCHHOCTSIX KHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHHM3aLMH, BBIIAIOIMIMXCA OTKPBHITUAX U COBPEMEHHBIX
UCCJIEIOBaHUSIX B OMOJIOTHH;

. dopmupoBaHrue y OOy4YaIOHIMXCS TO3HABATEIbHBIX, WHTEIUIEKTYalIbHBIX
U TBOPUYECKUX CIIOCOOHOCTEH B MpOIIECCE aHAM3a JaHHBIX O MyTSAX pPa3BUTHUSA
B OMOJIOTMM HAy4YHBIX B3IJISIIOB, MJIEH M MOJAXOJ0B K M3YUYEHHIO >KUBBIX CHUCTEM

Pa3HOr0 YPOBHSI OpraHU3alluy;



o CTaHOBJICHHE Yy oOOyvarommxcs oOmeld KyabTyphl, (QYHKIHOHAIBHON
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SBJICHUS OKPY>KAIOIIErO
MUpa )KUBOW MPUPO/Ibl HA OCHOBAHNH 3HAHUI U OIBITA, OJYYEHHBIX IIPU U3yUYEHUU
OHOJIOTHH,

o dopMupoBaHue y OOyYarOIIMXCS YMEHHM WLTIOCTPUPOBATh 3HAYCHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATEIbHOCTH 4YEJIOBEKA, pPa3BUTHU
COBPEMEHHBIX MEIMLIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

o BOCITUTaHUE YOEKIEHHOCTH B BO3MOKHOCTHU MTO3HAHUS YEJIOBEKOM KHBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLIEHUS K HEH, COOJIIOIEHUS ATUUECKUX
HOPM IIpU IIPOBEJECHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

o OCO3HaHWE LEHHOCTH OWOJOTWYECKHX 3HAHUM ISl TOBBIMICHUS YPOBHS
HKOJIOTUYECKOMN KYJIBTYpPBI, AJ11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

o OPUMEHEHUE MPUOOPETEHHBIX 3HAHUW M YMEHUH B MOBCEIHEBHOM >KU3HU
JUJI. OLICHKH TOCJICACTBUM CBOEU NIESITEIbHOCTH MO OTHOLICHUIO K OKPYXKAIOLIEH
cpene, COOCTBEHHOMY 37J0pOBbIO, 000CHOBAaHHE U COOJIIO/IEHNE MEP MPOPUIAKTUKH

3200JICBaHUMN.

2. INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA
OBIIEOEPA3OBATEJIBHOM JUCIHUILINHBI

B cooTBeTcTBHHU ¢ PI'OC CIIO Ha ocHOBe PI'OC COO
B xone peanuzaiuu JuCHUIUIMHBI 00ECTIEUNBAETCS TOCTUKEHNE 00pa30BaTeIbHBIX

MPEAMETHBIX Pe3yJbTaToB B coO0TBeTCTBHH ¢ TpeboBanusamu O®I'OC COO, a Taxxke
ob6mux komneteHui (OK) B cootBercTBUM ¢ TpeboBanusimu GI'OC CIIO:

OK 01. Beibuparb cnocoObl pemieHust 3aaad npopecCuoHaIbHONU NEATEIbHOCTH
IIPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEACTBA MIOUCKA, AaHAJIN3A U HHTEPIIPETALNN
uHbopMaluu W HUH(DOPMALIMOHHBIE TEXHOJOTHUM A BBINOJHEHHUS 3aJa4
npodeCCUOHATILHON JIEATEIbHOCTH;

OK 04. D¢ dexTnBHO B3aUMOICHCTBOBATh U pa0OTaTh B KOJJIGKTUBE U KOMaH/Ie



OK 07. ConeiicTBOBaTh COXPAHEHUIO OKPY’KAIOIIEH CPEbl, pecypcocOepeKeHHUIO,
OPUMEHATh 3HaHUS 00 W3MEHEHMHM KJUMaTa, MPUHLUIB  OepexIMBOro
POM3BOJICTBA, 3((HEKTUBHO JCHCTBOBATD;

1K 1.2. BHIMONHITH peraMeHTHBIE pa0OThI 0 TEXHUIECKOMY OOCITY)KHBaHHIO U
PEMOHTY TTOTbEMHO-TPAHCTIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX MAIITUH U
000opy10BaHUS.

I[IK 1.3. Bectu y4YeTHO-OTYETHYIO JOKYMEHTAIMIO IO TEXHUYECKOMY
0OCTY)KHBAHHUIO M PEMOHTY MOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIHHBIX, TOPOKHBIX

MaIlliH U 000pYOBaHUSI.



O01mme KOMIIEeTEHIINHT

Ilianupyemblie pe3yabTaTbl 00y4eHUs

O6mme (IMYHOCTHBIE U
MeTanpeJIMeTHbIe pe3yJIbTAThI U3
dIrocC CO0)

JucuunjinHapHble (MpeAMeTHbIE) Pe3yJIbTaThl YKa3bIBAIOTCH B COOTBETCTBHH C
noJHbIM nepeunem ®IroC COO

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3amad
npodeccnoHaTBEHOMI
JESTEITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCHUTAHMS:
- TOTOBHOCTh K TpYyAY, OCO3HaHHE
LIEHHOCTH MacTepCTBa, TPY10JIt00ue;
- FOTOBHOCTD K aKTUBHOMN

JCATCIIBHOCTH TEXHOJIOTHYECKOU U

COHH&HBHOﬁ HaIpaBJICHHOCTH,
CIIOCOOHOCTD HHUIOUHUPOBATD,
IJIaHUPOBATh )51 CaMOCTOATCIIbHO

BBITIOJIHSTh TAKYIO JICATEIILHOCTD;
- MHTEpeC K pa3Iu4HbIM cdepam
npodeccnoHALHOM NeSTeIbHOCTH,

OsBnanenue YHHUBEPCATbHBIMU
y4eOHBIMU [IO3HABATEIHLHBIMU
NEUCTBUSIMU:

a) 0a3oBble JJOTHYECKHe JeliCTBHA:
- CAaMOCTOATEIBHO (POPMYIHPOBATH U
aKTyaJIu3UpOBaTh npoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBaTb CYIIECTBEHHBIN

IpHU3HAK nin OCHOBaHUA JJIA

CpaBHEHMs,  Kilaccupukamum U
0000IIECHHS;

- ONpENeNATh IENU JeSITEIbHOCTH,
3aJaBaTh MapaMeTPbl ¥ KPUTEPHH UX
JOCTHIXKECHMUS;
- BBISIBJISATH SaKOHOMepHOCTI/I nu
HpOTHBOpC‘-H/ISI B paCCManI/IBaeMBIX

SIBJICHUSAX,

- ¢(OpPMHUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS;
(YHKITMOHATLHOM TPAMOTHOCTH YeJIOBEKa JIJISl PEIICHHSI )KU3HEHHBIX TIPOOIIeM;

- cOpPMUPOBAHHOCTh YMEHHS PACKPBIBATh COJCP)KAHUE OCHOBOIOJIAraloNIUX
OMOJIOTMYECKMX TEPMHUHOB M TOHSTHH: »H3Hb, KJIETKA, TKaHb, OPraH, OpraHu3M, BHU],
MOMYJISAIINS, SKOCHCTEMa, OMoIieH03, brocdepa;

- MeTaboau3M (0OMEH BEIIEeCTB U MPEBPAICHHE SHEPTUH ), TOMEOCTa3 (CaMOperyJIsius),

CTPYKTYpHas
CaMOBOCIIPOU3BENCHHE

OuocuHTe3 Oelka, OpraHu3alMs JKUBBIX CHCTEM,

(penpoaykuus),
M3MEHYHMBOCTb, JHEPT03aBUCUMOCTb, POCT U PAa3BUTHE, YPOBHEBAsI OPTaHU3AINS;

JAUCKPCTHOCTD,
caMoperyJnuys, HaCJICACTBCHHOCTD,

- cOPMUPOBAHHOCTh yMEHHUS PACKPBIBATH  COJCPKAHUE OCHOBOIIOJIATAIONIUX

OMOJIOTMYECKMX TEOpPUM W THUIIOTE3: KIETOYHOM, XPOMOCOMHOMW, MYTallMOHHOM,
SBOJIIOIIMOHHOM, TPOUCXOKICHUS KU3HU U YEJIOBEKA;

- ¢(OpPMHUPOBAHHOCTh YMEHHS PACKPBIBATH OCHOBOIIOJIATAFOIINE OMOJIOTHYECKUE 3aKOHBI
u 3akoHoMepHocTH (I'. Menaens, T. Moprana, H.W. BaBunosa, 3. I'ekkens, ©. Mromnepa,
K. Bapa), rpanuiibl uX MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

- TpUOOpEeTeHHE ONbITa TMPUMEHEHUS OCHOBHBIX METOJOB HAy4YHOTO TIO3HAHUA,
WCTIOB3YEMBIX B OMOJIOTMH: HAOJIOACHUS W OMUCAHUS JKUBBIX CHUCTEM, MPOIECCOB U
SIBJICHHI,

- OpraHu3aluu W MPOBEACHUS OMOJIOTUYECKOTO DKCIEPUMEHTA, BBIIBIKEHUS THIIOTE3,
BBISIBJICHUS 3aBUCUMOCTH MEXKY UCCIIEIYEMBbIMU BEIMYMHAMHE, O0OBSICHEHUS TIOTYYSHHBIX
pe3ynbTaTOB M (OPMYIUPOBAHUS BHIBOJOB C HCIOJIH30BAaHUEM HAYYHBIX TMOHATHUH,
TEOPUI U 3aKOHOB;

- chopMHpPOBAaHHOCTH yYMEHHUS BBIICTSATH CYIIECTBEHHBIE MPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT M DSYKAPUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJIOB,
OMOTEO0IIEHO30B U DKOCHUCTEM;

- 0cOBEHHOCTM npoueccoB obMeHa BewecTB M MNpPeBpalLeHMA 3HEepPrum B KNETKe,
$OTOCMHTE3a, NNACTUYECKOrO W 3HEepreTMyeckoro obmeHa, XeMOCMHTe3a, MWUTO3a3,

Mel03a, ONJOLOTBOPEHUSA, PA3BUTMA U PA3MHOMEHWA, UHAMBUAYANbLHOTO Pa3BUTUA




- BHOCHTh KOPPEKTHUBBI B
JIEATEIIbHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJITATOB IICIISIM,
OIICHUBATh  PHUCKU  TIOCIEICTBUI
JeSATeIIbHOCTH;

- pa3BUBaTh KPEAaTHBHOE MBIIIJICHUE
MIPU PEIICHUN KU3HEHHBIX TTPOOIeM
0) 0a30Bble HCC/IeI0BATEIbCKHE
JelCTBHUA:

- BJAQJCTh HAaBBIKAMH  y4EOHO-
HCCIEA0BATEILCKOM M IIPOEKTHOM
JIEATEIILHOCTH, HaBBIKAMH
paspenieHus mpooem;

- BBISIBIISATH IIPUYMHHO-CJIC/ICTBCHHBIC
CBSA3M U AaKTyaJu3UpOBaTh 3a]ady,
BBIBUTATh TUIIOTE3y €€ peIICHHUs,
HaXOUTh apTyMEHTHI JUISt
JIOKa3aTeJIbCTBA CBOMX
YTBEPKIACHUM, 3a7aBaTh MapaMeTphl
Y KPUTEPUU PEIICHHUS;

- aHAIM3UPOBATH MOJTYyYCHHBIE B XOJI€
pelieHus 3aJa49u pE3yNbTaThI,
KPUTHYECKH OIICHHUBATh 150.4
JIOCTOBEPHOCTb, MIPOrHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBHSX;

- yMeTh TIIEPEHOCUTh 3HAHHS B
MMO3HABATEIFHYI0 M TPAKTHYCCKYIO
00J1aCTH KU3HEACITEILHOCTH,

- YMeTh WHTETPUPOBATH 3HAHUS W3
Pa3HBIX MPEIMETHBIX 00JIacTell;

opraHuM3ma (oHToreHesa), 60pbbbl 3a CylLECTBOBaHME, ecCcTecTBeHHOro oTbopa,
BMA006pa3oBaHNA, MPUCNOCOBAEHHOCTU OpPraHM3MOB K cpeae obuTaHuA, BAUAHUSA
KOMMOHEHTOB 3KOCUCTEM, AHTPONOTEHHbIX USMEHEHWUI B 3KOCUCTEMAX CBOE MECTHOCTH,
KpPYyroBopoTa BELLECTB M NpeBpalleHne sHeprum B buocdepe;

Cd)OpMMpOBaHHOCTb YMEHNA pellaTb buonornyeckue 3a4a4n, COCTaB/IATb
reHoTunnmnyecCKme CXembl CKpewmBaHMA ANnAa pa3HbiX TMNOB HacneaoBaHNA MPU3HAKOB Y
OpPraHnM3mMoB, COCTaB/IATb CXeMbl NepeHOCa BeLWECTB U SHEPTUN B IKOCUCTEMAX (Ll,el'lM
NMNTaHUA, NULLEBDbIE CeTM)




- BbIABUT'aTb HOBBIC nacu,
Hpe;[nar aTb OpI/II‘I/IHaJILHbIe IIoAXOAbI
U PELICHUS;

- CITOCOOHOCTH MX HMCITOJL30BAaHUS B
MO3HAaBaTEILHON 1 COIMAILHOM

ITPAKTUKE

OK 02. Mcnonp3oBaTh
COBpEMEHHBIE CPEICTBA
MOKCKA, aHaJIN3a U
HWHTEPIIPETAINH
nHpopManuu u
WH(POPMAIOHHBIE
TEXHOJIOTHH ISt
BBITIOJTHEHHUS 32124
npodeccnoHanbHOM
JeSTSIbHOCTH

B o0sacTH UEHHOCTHM HAY4YHOIO
MO3HAHMSA:

- c(hOpMHUPOBAHHOCTH
MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHUS
HAayKH U OOIIECTBEHHOW MPAKTUKHU,
OCHOBaHHOT0 Ha JMAJIOre KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOEro MecTa B IIOJIMKYJIBTYPHOM
MHpE;

- COBEPILIEHCTBOBAHUE S3BIKOBOW U
YUTATEIBCKON KYJIbTYPBI
CpPEACTBA B3aUMOJICHUCTBUS MEXKIY

KakK

JIFOABMH U ITO3HAHUA MHUPA,

- OCO3HAaHHUC NI CHHOCTHU Hay‘lHOﬁ
T'OTOBHOCTb

MMPOCKTHYIO u

HCCICOOBATCIILCKYIO  JCATCIBbHOCTD

JeSITeIIbHOCTH,
OCYIIECTBIISTh

VHJMBHUIYaJIbHO U B IPYIIIIE;

OBnanenue YHUBEPCAIbHBIMU
y4eOHBIMH MM03HABATEIbHBIMU
JNEUCTBUAMMU:

B) padorta ¢ nHpopManmeii:
- BJAJETh HABBIKAMHU IOJIyYEHUS
uH(pOpMAaIUU U3 UCTOYHUKOB PAa3HbBIX

THUIIOB, CaMOCTOATCIIBHO

- cOPMUPOBAHHOCTh YMEHHI KPUTHUYECKH OICHUBATh MH(DOPMAIHIO OMOIOTHYECKOTO
COJAEpPKAHUsSA, BKJIIOYAIOUIYI0 IICEBAOHAYUYHbIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB

(cpeactBa MaccoBOU uHpopManuu, Hay4HO-IIONYJIIPHBIE MaTepuabl);
UHTEPIIPETUPOBATh ATUYECKUE AaCIEKTbl COBPEMEHHBIX MCCIEAOBaHUNH B OHOJIOrHUH,
MeIUIIMHE, OMOTEXHOJIOTHUH;

- paccMaTpuBaTh rI00aNbHbBIE SKOJIOTHYECKHE MTPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH
110 OTHOLICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

- c(hopMHPOBAHHOCTH YMEHUN CO37jaBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHbBIE
COO0OIIIeHHUsI HA OCHOBE OMOJIOTMYECKOM MH(OPMAIIMK U3 HECKOIBKUX UCTOUHUKOB,

T'paMOTHO HCIIO0JIB30BATh MMOHSATUNHBIN armapar ouoJIoruu




OCYIIECTBISTh  TOWCK,  aHAJU3,
CUCTEMATH3AINI0 ¥ MHTEPIPETAIUIO
nH(OpMAlUK Pa3UYHBIX BUIOB U
(dhopM mpeIcTaBICHHUS,

- CcOo3JaBaTh TEKCThI B Pa3IUYHBIX
dbopmarax ¢ y4eTOM Ha3HAYCHUS
MHGOPMAIIMY U TIETICBOU ayIUTOPHH,
BBIOMpas  ONTHUMAIbHYIO  (opmy
MIPEJICTABJICHUS U BU3YyaTH3aIiH;

- OIICHUBATH JIOCTOBEPHOCT,
JETUTUMHOCTh ~ WH(pOpManuu, e
COOTBETCTBHE MIPaBOBBIM u
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCIIO0JIb30BaTh cpencTBa
WH(POPMAIIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B

peliCHUN KOTHHUTHUBHBIX,
KOMMYHHKATHUBHBIX 158
OpraHn3allvOHHBIX 3a1a4 C
co0IIoIeHNEM TpeOoBaHUI
APrOHOMHUKH, TEXHHKH
0C30ITacHOCTH, TUTUCHEI,
pecypcocOepexeHrs, TPaBOBBIX H
ATUYECKHX HOPM, HOPM

nH(GOPMaIMOHHOH 0€30MacHOCTH;

- BJIaJIeTh HaBbIKAMH PacIO3HaBaHUS
1 3alIUThl HTHOpMaIuy,
MH(POPMAIMOHHOM 0€30MacHOCTH
JMYHOCTH

OK 04. O¢pdexTuBHO
B3aUMOJICHCTBOBAThL U
paboTaTh B KOJIEKTUBE
1 KOMaHe

- TOTOBHOCTbB K CaMOpa3BUTHUIO,
CaMOCTOATCIIbHOCTH u
CaMOOIPEACICHUTIO,

- NpuobpeTeHne onbiTa MPUMEHEHMA OCHOBHbIX METO40B HAay4HOTO NO3HaHMA,
NCNOJIb3yeMbIX B 6MON0TMN: HAaBNOAEHUA N ONUCAHMA }KUBbIX CUCTEM, NPOLLECCOB U
ABNEHUN;




-OBJIaJICHUC HaBbIKaMH yqe6Ho-
HCCIIEA0BATENIbCKOM, IPOECKTHON H
COLIMAJIbHON AeSITEIbHOCTH;

OBJagenue YHHMBEpPCAJIbHbIMH
KOMMYHUKATHUBHBIMU
JeHCTBUSIMU:

0) coBMecTHasl 1eSITeJIbHOCTD.

- NOHMMaTh U  HCIOJb30BaTh
IPEUMYILECTBA KOMaHIHOM 51
WH/IUBUYAIbHOU PaboTHI,

- TI[PHUHUMATh LEJIA COBMECTHOM
NeSITEIbHOCTH, OpPraHU30BBIBATH U
KOOpAMHUPOBAaTh JCUCTBUS 10 €€
JOCTH)KEHUIO:  COCTaBJIATh  IUIAaH
JNEUCTBUM, pacOpeacssiTh pojau C
y4eTOM MHEHUH YYaCTHUKOB
00CyXIIaTh Pe3yJIbTaThl COBMECTHOMN
paboTHI;

- KOOPJAMHUPOBATb M BBIINOJHATH
paboTy B YCIOBHUSAX peEaIbHOTO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAaHHOTO
B3alMOJIEICTBYS;

- OCYLIECTBIIATh MTO3UTUBHOE
CTpaTEruuecKoe MIOBE/ICHNE B
Pa3NUYHBIX CUTYyalUsiX, MPOSBIATH
TBOPUECTBO M BOOOpa)keHHE, OBITh
WHUIIHATUBHBIM

OBaanenue YHHMBEPCAJIbHBIMH
PeryisiTHBHBIMM 1eHCTBUSIMU:

I') IPUHATHE ce0s1 U IPYTUX JIOeii:

- OpraHM3aummn 1 NpoBeaeHMA 6MONOrMYECKOro IKCMNePUMEHTA, BblABUKEHWUA TMNOTES,
BbIAB/IEHUA 3aBUCUMOCTU MEXKAY UCCAeAYyEMbIMU BEIMYMHAMU, OO BACHEHUS
NOJIyYEHHbIX Pe3ybTaToB U GOPMYINPOBAHMA BbIBOAOB C MCNOIb30BAHNEM HaYYHbIX
NOHATUIN, TEOPWUIA U 3aKOHOB




- IPUHHUMATb MOTHUBBI U APT'YMCHTHI

Ipyrux  JIIOAEH
pE3yJIbTAaTOB JI€ATEIbHOCTH;

Npyu  aHaIMU3e
- NpU3HABAaTh CBOE MPABO U IPABO
JIPYTUX JIIOJICH Ha OIIMOKH;

- pa3BHUBATh CIIOCOOHOCTH MOHUMATH
MUD C IO3UIUH PYTOro YelIoBeKa

OK 07. CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHmIo,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHUH KJIMMara,
TIPUHITAITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JICCTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUSIX

B 00,1aCcTUIK0JI0THYECKOT0
BOCIIMTAHUS:

- c(hOpPMHUPOBAHHOCTH
JKOJIOTUYECKOU KYJbTYPBI,

IIOHUMAaHHUE BIIMAHHUA COLKMAJIBHO-

9KOHOMHYCCKHX 11100)1 (S ¢6{0) ] Ha
COCTOSAHHC HpHpO,I[HOﬁ M COLIMAJIbHOM
CpEabl, r100aIbLHOTO

XapaKTepa 9KOJIOIrH4CCKHUX HpO6JI€M;

OCO3HAaHHC

- IJJAHUPOBAaHUE M OCYILIECTBIICHUE
JICUCTBUI B OKPYXKAIOLIEH cpele Ha
OCHOBE 3HaHUS LEJIeH yCTOWYUBOIO
Pa3BUTHS YEJIOBEUECTBA;

JEUCTBHUH,

AKTHUBHOC HCIIPUATUC

MMPHUHOCAIINX BpEa
cpene;

- YMEHHUE MIPOTHO3UPOBATH
HEOJaronpusATHbIE  JKOJIOTUYECCKHE

IIOCICACTBUA MMpEANIPpUHUMACMBIX

OKpYKaroleun

JEWCTBUM, TPEOTBPALIATh HX;
- paclIMpeHue OmbITa ACATEIbHOCTH
AKOJIOTUYECKOM HAaNPaBIECHHOCTH;

- OBJIaJICHNE HaBbIKAaMH Y4eOHO-
HCCIIEA0BATENBbCKOM, IPOEKTHON U
COLIMAJIBHON IESATEIbHOCTH

- chopMHEpPOBAaHHOCTH YMEHHUS IPUMEHSITH ITOJYICHHBIC 3HAHUS 111 OOBSICHEHHUS
OHMOJIOTMYECKHUX IPOIECCOB U SBJICHUM, /I MPUHATUS MPAKTUYECKUX PELICHUN B
MTOBCETHEBHOM JKU3HU C EJIbI0 00ecrieueHrst 0e30MacHOCTH CBOETO 3/I0POBbSI U
3JI0pPOBbS OKPYKAIOIINX JIIO/IeH, COOTIOACHUS 3I0pOBOT0 00pasa »u3Hu, Hopm [1P.2 -
TPaMOTHOTO MTOBEJICHUS B OKPYKAIOIIEH MPUPOJTHON Cpejie; MOHUMAHUE HEOOXOIMMOCTH
UCIIONIb30BaHUS JOCTH)KEHUN COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOTUH JIJIst
palMoOHAIBLHOTO TPUPOAOTIOIH30BAHUS




[IK 1.2. BeinonHATH
perinaMeHTHbBIE paboThI
10 TEXHUYECKOMY
00CITYKMBaHUIO U
PEMOHTY MOABEMHO-
TPAHCIIOPTHBIX,
CTPOUTEINBHBIX,
JIOPOKHBIX MAIIMH U
00opyI0BaHUA.

- NprMobpeTeHne onbiTa NPUMEHEHUS OCHOBHbIX METOA,0B HAYYHOrO MO3HAHWUA,
MCNoNb3yeMbix B G1Uonornmn: Hab o 4EHUA N OMUCAHUA HKMUBbLIX CUCTEM, NMPOLLECCOB U
ABNEHUN;

- OpraHM3auumn 1 NpoBeaeHMA 6MONOrMYECKOro SKCNEePUMEHTA, BblABUMKEHUSA TMNOTES,
BbIAB/IEHUS 3aBUCMMOCTU MEXKAY UCCAeAYyEMbIMU BEIMYMHAMMU, OO BACHEHUS
NOJIyYEHHbIX Pe3ybTaToB U GOPMYINPOBAHMA BbIBOAOB C MCNO/Ib30BAHNEM HaYYHbIX
NOHATUIN, TEOPWUIA M 3aKOHOB

[IK 1.3. Bectu yuetHo-
OTYETHYIO
JOKYMEHTALHIO 110
TEXHUYECKOMY
00CITyKUBaHUIO U
PEMOHTY MOAbEMHO-
TPAHCHOPTHBIX,
CTPOUTENBHBIX,
JOPOXKHBIX MAIlIUH U
000py/TOBaHUSI.

[TpuHEMaTe MOTHMBBI U apryMEHTHI

JpyTHX  JIIOJed I[pu  aHaJIu3e
PE3YJILTATOB

JESTEIbHOCTH;

- IPHU3HABATH CBOE IPaBO U IPABO

JPYTUX JTIOJEH Ha OUIMOKY;

- pa3BUBaTh CIIOCOOHOCTb

IOHUMATh MHUP C MO3ULMU APYroro

YeJI0BEKa;

yMETb CO3/1aBaTh YCTHBIE MOHOJIOTHYECKHE u JUAJIOTUYECKHUE
BBICKA3bIBAaHUs PA3IMYHBIX THUIIOB M JKaHPOB; YNOTPEOJATh SA3BIKOBBIE CpEJICTBA B
COOTBETCTBUM C pEYEBOM cHUTyaluell; yMeTb BBICTYNAaTh ITyOJMYHO, IPEICTABIATH
pe3ynbTaThl y4eOHO-UCCIIe10BaTeNbCKON U IPOEKTHOM JeATeIbHOCTH.




3. CTPYKTYPA U COJIEP)KAHUE OBPA3OBATEJbHOM TUCIUITIJIUHBI

O0beM IMCHUIIMHBI M BUABI y4eOHOM padoThI

Bun yueOHo# padoThl O01bem B yacax
O0bem 00pa3oBaTeIbHON NPOrPAMMBI M CHUTINHBI 72
B T.4.
OcHoBHoOE coep:kaHue 72
BT. U..
TEOpeTHYeCKoe 00yUeHHE 42
B T.4. IPO(ECCHOHATLHO-OPHEHTUPOBAHHOE COJICpKAHUE 2
MPAKTUYECKHE 3aHSITUS 28
B T.4. MPOECCHOHATBHO-OPUEHTUPOBAHHOE COJICPKAHNE 8
nabopaTopHbIE 3aHITHS 4
B T.4. IPO(ECCHOHATLHO-OPHEHTUPOBAHHOE COJIEPKAHUE 2
KourpoJabHas pabora 6
IIpome:xyTounasi arrectanus (1updepeHupPOBAHHBIN 3a4eT) 2




TemaTn4yeckuii JIaH U cojiep:KaHue yueOHOro npeamera « buosorusn»

HaumeHoBaHue pa3iesioB
H TeEM

Conep:kanue yueOHOro matepuaJjia (0CHOBHOe U MPodecCHOHAIBLHO-OPHUEHTHPOBAHHOE),
JadopaTopHbIe M MPAKTHYECKUE 3aAHATHS, IPUKJIATHONA MOAYJ/Ib (IPH HAJTMYMH)

O0bem
4JacoB

dopmupyemMbie
KOMIIeTeHI[HN

1

2

4

Pazgen 1. Kierka — cTpyKTYpHO-(pYHKIHOHAIbHAS € JHHULA KUBOT'0

18

Tema 1.1.

buoJsiorust kak Hayka.
OO0mas xapakTepucTHKA
JKU3HU

OcHoBHoOe coiep:xaHue

TeopeaneCKoe oﬁyqelme:

CoBpemeHHbIe oTpaciii Onosiornyeckux 3HaHui. CBs3b OMOJIOTUH C JPYTMMU HayKaMu: OMOXuUMus,
ouodusnka, OnoHMKa, renoreorpadus u ap. Pois u Mecto 6nonoruu B GOpMHPOBAaHUH COBPEMEHHOM
HAYYHOH KapTHHBI MHpa. YPOBHH OpraHHM3allUH KUBOW MaTepuu. OOIIas XapaKTepUCTUKA KHU3HH,
CBOWCTBA JKUBBIX CHCTEM. XUMHUYECKUH COCTAB KIIETOK

OK 2

Tema 1.2
CTpykKTypHO-
(pyHkunonanbHas
OpraHM3anys KJIeTOK

OcHoOBHOe coep:xaHue

TeopeaneCKoe oﬁyqelme:

Knerounas teopus (T. llIBann, M. Lllneiinen, P. Bupxo). OCHOBHbIE MOJIOKEHUSI COBPEMEHHOMN
KJIETOYHOW TeopuH. THUIBI KIETOYHON OPraHU3aLMK: NPOKAPUOTUYECKUN M DYKapHOTHYECKUI.
OnHOKJIETOUHBIE W MHOTOKJIETOYHbIE OpraHusmbl. CTpoeHHE NPOKAPUOTUYECKOM  KIIETKH.
CrpoeHnue sykaproTudeckoi kieTku. Hexnerounsie popmbl xKU3HU (BUPYCHI, OakTeprodarm)

JlabopaTopHble 3aHATHA:

[IpuoGpereHue ombiTa NPUMEHEHMs TEXHUKM  MHUKPOCKOIMPOBAHUS TPH  BBIIOJIHEHUU
1abopaTOPHBIX padoT:

JIaGopaTtopHas

1.Jlaboparopnas pabora «CTpoeHHe KIETKU (pacTeHMsl, >KHUBOTHbIE, TPUObI) U KJIETOUHbIE
BKJIIOUEHUS (KpaxMall, KApOTUHOMUBI, XJIOPOILIACTbI, XPOMOILIACTHI)»

[ToaroroBka MukKpompenaparoB, HaAOIIOAEHHE C MOMOILBIO MUKPOCKOIA, BBISIBICHHUE PA3IUYUI
MEXy U3y4aeMbIMU 00beKTaMH, ((OPMYIHMPOBAHHUE BBIBOIOB

IIpakTHYeckHe 3aHATHA:

Bupychbie n Oaktepuanbhble 3a0oneBanus. OOIue MPUHIUIBI HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
BetiecTB. OcoOEHHOCTH MPUMEHEHHs] aHTUOMOTHKOB. llpencraBieHue YCTHBIX COOOLIEHHH ¢
Mpe3eHTalel, TOArOTOBIEHHBIX 10 NEPEYHIO UICTOYHUKOB, PEKOMEH/I0BAaHHBIX MpEenojaBaTeieM

OK-1
OK - 2
OK -4

Tema 1.3. CTpykTypHO-
(pyHKIHOHATBbHBIE

OcHoBHOe coaep:xaHue

OK-1

Teopernueckoe o0yueHue:

OK -2




daxkTopsbI XpomocomHasi Teopus T. Moprana. CTpoeHHe XpOMOCOM. XPOMOCOMHBIN HabOp KIETOK,
HACJIeICTBEHHOCTH TOMOJIOTHYHBIE ¥ HErOMOJIOTHYHBIE XPOMOCOMBI, TAIUIOMJHBIA W JUIUIOUAHBIA  HAOoD.
Hyxnennoseie kucnotel: JIHK, PHK Haxoxknenue B KileTke, UX CTpoeHUE U PYHKIIMU. MaTtpuyHble
MIPOLIECCHI B KJIETKE: peruinKanus, Onocunres Oelka, penapanus. ['eHeTuueckuii koa
U €ro CBOMCTBa
IIpakTuyeckue 3aHATHUS:
Pemenue 3amau Ha omnpeeiaeHue MOCIeA0BATEILHOCTH HYKJICOTHIOB, aMUHOKHUCIIOT B HOPME U B
Clly4ae U3MEHEHUS MOCIIEI0BATEIBHOCTH HYKIeoTrn10B JJHK
Tema 1.4, OcHoOBHOe coaep:xaHue OK-2
O0OMeH BelecTB Teoperuueckoe o0y4eHue:
npeBpaiieHue 3Hepruu B | [louarue mMeraboimu3M. ACCUMUIISIUA U JUCCUMUIISIUSA — JIBE€ CTOPOHBI MeTabonu3ma. Turmbl
KJIeTKe oOMeHa BEIIEeCTB: aBTOTPO(MHBIA U TeTepOTPOQHBIH, adpoOHbIM 1 aHa’poOHBIN. [lmacTudeckuii
oomen. @oTocuHTE3. XEMOCHHTE3
Tema 1.5. ’KuzHeHHbIH OcHoBHOe coaep:xaHue OK -2
HHMKJI KJIeTKH. MuTo3. Teoperuueckoe o0y4eHue: OK-4
Meiio3 Kiterounslii nuki, ero nepuoasl. MUTO3, €ro CTaauu U MpOUCXOAAUIME NPOLecChl. bruonornyeckoe
3Ha4YeHHe MuTOo3a. Meio3 u ero craauu. [loBeneHme xpomocom B Menose. Kpoccunrosep.
buonornueckuii cMbIca Meo3a
KonTtposabHnas padora MonekyJIpHbIIA YPOBEHb OpraHU3aliy )KHUBOIO
Pa3nen 2. CtpoeHue u 20
(pyHkuuM opranuzma
Tema 2.1. CTpoenue OcHoBHoOe coiep:kaHue OK -2
opraHusma Teopernueckoe o0yuyeHue: OK -4
MHOTrOKJIeTOUHbIE OPraHu3Mbl. B3aUMOCBS3b OPraHOB M CHCTEMbI OPTaHOB B MHOTOKJIETOYHOM
opranusme. ['oMeocTas opraHusMa u €ro nojAepKaHue B IPOLECCE KUIHEAEATEILHOCTU
Tema 2.2. OcHoBHoOe coiep:xanue OK -2
®opMbI pa3MHOKEHHUS Teopernueckoe o0ydyenune:
OpraHU3MOB @®opmMbl pa3MHOXKEHHUS OpraHuM3MoB. becrnosnoe M monoBoe pa3MHOXeHHE. Bunel Oecnosioro
pasMHOxeHud. [lonoBoe pasmHoxkeHue. ['amerorenes y >KMBOTHBIX. CIIEpMaTOre€HE3 U OOIEHES.
CrpoeHne nonoBbIX KiIeTOK. ONI0J0TBOpEHHE
Tema 2.3. OcHoBHoOE€ coep:kaHue OK -2




OHTOreHe3 pacreHmi,
’KUBOTHBIX U YeJI0BeKa

Teopernueckoe o0yueHue:

NuauBuayanbHOe pa3BUTHE OpraHM3MOB. DMOpuoreHe3 u ero craauu. IlocTamOpuoHaIbHBIM
nepuof. Ctaguu nMocTIMOPHOHAIBHOTO Pa3BUTHUS Y )KUBOTHBIX U 4enoBeka. [IpsMoe u Hempsimoe
pasButue. buonornyeckoe crapenue u cMepTb. OHTOreHEe3 pacTeHHA

OK -4

Tema 2.4.
3aKOHOMEpPHOCTH
HacJIeJOBAHUS

OcHoOBHOe coep:xaHue

Teopernyeckoe o0yueHue:

OCHOBHBIE TIOHSATHS TEHETHKH. 3aKOHOMEpPHOCTH 0Opa3oBaHHs rameT. 3akoHbl [. Menpens
(MOHOTrHOpPUIHOE U MOIUTMOPUIHOE CKpelllnBaHue). BzaumoaeiicTBue reHos

IlpakTH4yecKkue 3aHATHA:

Pemenue 3amay Ha OIIpCACIICHUC BEPOATHOCTU BOZHUKHOBCHUS HACICACTBCHHBIX IIPU3HAKOB IIPpU
MOHO-, OH-, HOJ'II/IFI/I6pI/II[HOM U aHAJIM3UPYIOLIEM CKpPCIIHWBAHUHU, COCTABJIICHHUC TI'CHOTUIIMYCCKUX
CXEM CKpCIIBaHUSA

OK -2
OK-4

Tema 2.5. Cuenjiennoe
HacJleI0OBaHHE MPU3HAKOB

OcHoBHOE€ CcoaeprKaHue

TeopeTuueckoe odyueHue:

3akonnl T. MopraHa. CLICHJ'IGHHOG HacJICAOBAaHUEC I'CHOB, HAPYIICHUC CLCIUICHUA. Hacnenosanue
IMPHU3HAKOB, CHCIIJICHHBIX C IIOJIOM

HpaKaneCKne 3AHATHUA:

Pemenne 3ala4 Ha OoNpeACJICHUEC BEPOATHOCTU BO3SHUKHOBCHHWA HACICACTBCHHBIX IMPU3HAKOB IIPpU
CIHCIVICHHOM HACJICAOBAaHUH, COCTABJICHUC '’CHOTUIIMYCCKUX CXEM CKPCHIUBAHUA

OK-1
OK -2

Tema 2.6.
3aKoHOMEpPHOCTH
U3MEHYMBOCTH

OcHoBHOE€ CoIepKaHue

Teopernueckoe o0ydyenune:

N3MeHYnBOCTh NMpU3HAKOB. BUIbl M3MEHUMBOCTH: HACIEACTBEHHAs W HEHACJIE/ICTBEHHAs. 3aKOH
TOMOJIOTMUYECKUX PSAIOB B HacneAcTBeHHON n3meHunBocTy (H.W. BaBunos). MyrtannonHas teopus
W3MEHYMBOCTH. BuJbl MyTaluii W NOpUYUMHBI UX BO3HUKHOBeHUs. Kapuortun uenoBeka.
Hacnencreennsie 3a00eBanus yenoBeka. [ eHHbIE M XpOMOCOMHBIE 00JI€3HH YenoBeka. bonesnu ¢
HACJIEICTBEHHOW  NIPEAPACIOJIIOKEHHOCTBIO. 3HaueHHe  MEAMIMHCKOW  TE€HETUKH B
MPEAOTBPAIEHUH U JICUCHUH TEHETUYECKUX 3a00JIEBaHMI YeoBeKa

IIpakTHYeckHe 3aHATHA:

Pemenne 3amauy Ha OMpPCACIICHUC TUIla MYyTallUU IIpU TI€peaavyc HACJICACTBCHHBLIX ITPU3HAKOB,
COCTAaBJICHHUE T'CHOTUIIMYCCKUX CXEM CKPCIINBAHUA

OK-1
OK - 2
OK - 4

KonTtpouabnas padora

Crpoenue 1 pyHKIIMM OpraHu3Ma

Paznen 3. Teopust 3BoIIONUH




Tema 3.1. UcTopus OcHoBHoOe€ coaepkanue 2 OK-2
IBOJIIOLMOHHOIO yueHus. | Teopernueckoe o0yuyeHue: 2 OK-4
MuKpo3BoJIIOIHS [TepBrie aBomonmonHsie koHrenuu (OK.b. Jlamapk, X.JI. broddon). DBomonmonnas Teopus Y.
HapBuna. CuHTeTHYECKAs TEOPHsI IBOJIIOLUH U €€ OCHOBHBIE ITOJI0KEHUS.
MuxkposBosronus. [lonymnsiuus kak sj1eMeHTapHas €IMHUIA 3BOJIONMU. ['eHeTHuecKue OCHOBBI
IBOJIIOLUH. DJIeMEHTapHble (PakTOpbl ABOIOLMU. EcTecTBeHHBbIN 0TOOp — HaIpaBisomui (Gaxkrop
sBoJroLMK. BuooOpa3oBanue Kak pe3yabTaT MUKPOIBOJIOLMH
Tema 3.2. OcHoBHoOE€ coep:kaHue 2 OK -2
MakpodBosonus. Teopernueckoe odyueHue: 2 OK -4
Bo3nukHoOBeHHE U Maxkpoaomtonusi. @opMbl U1 OCHOBHbIE HampasieHus makpospomonuu (A.H. Cesepuos). Ilytu
pa3BHUTHE )KM3HU HA JOCTUXKEHUs Onosiornyeckoro nporpecca. Coxpanenue 6uopazHooOpasus Ha 3emiie.
3emie 'mmore3pl W TEOpUM BO3HUKHOBEHHUS XM3HM Ha 3emie. [losiBieHue MEpBBIX KIETOK U HX
sBomonns. [IpokapuoTel W dyKapuoThl. [IpoMCXOKJAeHHME MHOTOKJIETOYHBIX —OpPraHHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX IAPCTB DYKAPUOT
Tema 3.3. OcHoBHoOE€ coep:kaHue 2 OK -2
ITIpoucxo:xxnenueyenosexka | Teopernueckoe o0yueHue: 2 OK -4
— QaHTPOMOreHe3 AnTpormnonorus — Hayka o uyenoBeke. CucTeMaTHueckoe 1mosokeHue yenoBeka. CXoCTBO U OTIMYHUS
YeJIOBEKa C )KUBOTHBIMU. OCHOBHBIE CTAJMM AaHTPOIIOTe€He3a. DBOIIOIHS COBPEMEHHOTO YeJIOBEKa.
YenoBeueckne packl MU UX €IMHCTBO. Bpemss M myTH paccesieHus YelloBeKa I10 IUIaHeTe.
[TprcnocoOIeHHOCTD YeI0BeKa K pa3HbIM YCIOBUSM CPEJIBI
Pazgen 4. dxostorus 18
Tema 4.1. Jxonoruueckne | OCHOBHOe coJep:KaHue 2 OK-1
(daxTops! U cpeanl ;ku3Hu | TeopeTnueckoe od0yueHue: 2 OK -2
Cpenpl oOUTaHMs OPraHU3MOB: BOAHAs, HA3€MHO-BO3/1yIlIHAs, IOYBEHHAs!, BHYTPHOPTaHU3MEHHAs. OK-7
OU3NKO-XUMUYECKHE 0COOCHHOCTHU cpell 0OuTaHus opranu3moB. [IpucnocoOsaeHns opraHu3mMoB K
KHU3HU B pazHbIX cpenax. [lonstue skomormueckoro akropa. Krnaccuduxanus 3K0I0rudecKux
¢dakropos. [IpaBuno munumyma 0. JInOuxa. 3axon TonepantoctH B. Illendopaa
Tema 4.2. [lonynasiuus, OcHoBHoOe coiep:xaHue 4 OK-1
cooduiecTBa, 3kocucreMbl | TeopeTmueckoe ooydyeHue: 2 OK -2
OKkojoruyeckass — XapakTepuCTUKa BUAA M MOMYJSAUUM. OKOJIOTMYECKas HHUINA — BHJA. OK-7




DKosornyeckue Xapakrepuctuku nomymanuu. CooOmiecTBa M SKOocHCTeMbl. BHOIIEHO3 H ero
cTpykrypa. CBs3u Mexay opraHusmMamu B OuoneHo3e. CTpyKTypHbI€ KOMIIOHEHTBI 3KOCHUCTEMBI:
IIPOAYLIEHThI, KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIECTB M MOTOK YHEPIHMU B HKOCUCTEME.
Tpoduueckue ypoBHu

HpaRTn'{ecmle 3aHATHUSA:

Tpoduueckne nenu u ceru. OCHOBHBIE IOKa3aTeNMd 3KOCHUCTEMBL. bromacca W HpOIYKIIHSL.
DKoJIOTHYeCcKHe TUpaMUIbI YKcel, OnoMacchl U dHepruu. [IpaBuiio mupaMuabl SHEPTUH.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX PACYETHBIX 33JaHUM 10 IEPEHOCY BEIIECTBA U DHEPIUU B
HKOCHUCTEMAX C COCTABIIEHUE TPOPUUECKUX LIENEH U MUpaMu]] OMOMACCHl i SHEPTUU

Tema 4.3. buocdepa - OcHoBHoOe€ coaep:kanue OK-1
riaodajbHas Teoperuueckoe o0y4eHue: OK -2
IKoJoruyeckasi cucreMa | buocdhepa — xuBas ob6onouka 3emnu. Pa3Butue mpencrasinenuid o Ouocdepe B Tpymax B.I. OK-7
Bepnaackoro. O6nactu 6uocdepsl u ee KOMIOHEHTHI. JKrBoe BelecTBo 6uocdepsl U ero (HyHKIHH.
3aKOHOMEPHOCTH cyliecTBoBaHusl Ouochepsl. OcobeHHocTH Ouochepbl Kak IIOOATbHOM
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemiects U
OMOreoXMMHYECKHE IIUKIIBL. [ 100albHbIe SKOI0THYeCKHUe TPOOIeMbl COBPEMEHHOCTH
Tema 4.4. Bausinne OcHoBHoOe€ coaepkaHue OK-1
AHTPONOT €HHBIX Teopernueckoe o0ydyenune: OK-2
(paxTopos Ha Ouocpepy AHTpOInOreHHble Bo3AecTBUS Ha Ouocdepy. 3arpsa3HeHHs KaK BUJI aHTPOIIOT€HHOTO BO3/EUCTBHUS. OK-4
AHTponoreHHsle Bo3zeiicTBust Ha atMocdepy. BosaelictBua Ha ruapocdepy. BozneiictBus Ha OK -7
mutocepy. AHTpONOTeHHbIE BO3JCHCTBUS Ha OHMOTHYECKHE COOOIIECTBa. IK 1.2
VYTri1yOIeHHO U3Y4aroTCsl OTXOIbI, CBSI3aHHBIE C OMpeIeNIeHHON Ipodeccueit/cCneruanibHOCThIO MK 1.3
IIpakTHYeckue 3aHATHS:
[IpakTueckoe 3ansTHe «OTXOIBI TPOU3BOJICTBAY
*B Tom unciie npogecCHOHATBHO-OPHEHTHPOBAHHOE COAePKAHUE PAKTHYECKOI0 3aHATHS
[Ipaktnueckoe  3anarue  «OTxompl  mpou3BoAcTBa». Ha  ocHoBe  denepasibHOTO
KJIaCCU(UKALIMOHHOTO KaTajiora OTXOJOB OMNpENENiTh KiIacC OMNAacCHOCTH OTXOJOB; arperaTHoe
COCTOSIHME M (U3MUECKYyI0 (POpMy OTXOHOB, oOpasyrommxcs Ha paboyem mecte / Ha JTamax
MIPOM3BO/JICTBA, CBSI3aHHBIE C OIpeIeIeHHON mpodeccreil/cnennanbHOCThIO
Tema 4.5. Bimmsinue | OcHOBHOe cofiep:kaHue OK -2
COLMAJILHO- Teopernueckoe o0yueHue: OK-4




IKOJIOTHYECKUX 310poBbe W €ro coctapiswone. MaKTOPHI, MOJOXKUTEILHO W OTPUUATEIBHO BIMSIONIME Ha 2 OK -7
¢akTopoB Ha 370poBbe | Opranu3M 4enoBeka. IIpobGiemMa  TEXHOTGHHBIX —BO3JCHCTBMH Ha  3J0pPOBHE  YEIOBEKa [IK 1.2
YeJoBeKa (37EeKTpOMarHUTHbBIE MOJIsA, ObITOBAas XUMHUS, U30BITOYHBIEC IIYMbI, paAuanus U T.I.). AlanTainus K 1.3

opranm3Ma 4elioBeKka K ¢akropaM OKpyxkaromeil cpensl. [IpuHimnsl  GopmupoBaHUs

3/10poBbecOeperaroiero noeaeHus. Pu3nyeckas aKTUBHOCTb W 370poBbe. buoxummueckue

ACTICKTBI PAIIMOHATHHOTO TUTAHUS

JlaGopaTopHbIe 3aHATHSA: 2

JlaGopaTopHas paboTa Ha BEIOOD:

1. JTabopatopHas pabota «YMCTBEHHas1 PaOOTOCIIOCOOHOCTH)

OByaieHe METOIaMH OTIPEICIICHUs TIOKa3aTeNiel YMCTBEHHOW pab0OTOCTIOCOOHOCTH, 00BICHEHUE

MOJIYYCHHBIX PE3YJITATOB U POPMYITHUPOBAHUE BEIBOIOB (ITMCHMEHHO) C UCTIOIB30BAHUEM HAYUHBIX

IIOHATUI, TEOPUN U 3aKOHOB

2. JlabopaTopnas pabota «BnusHue abnorndyeckux (hakTOpoB Ha YeJOBEKa (HU3KHE M BBICOKHE

TEMIIepaTyphl )»

N3ydyenne MexaHM3MOB a/IaliTAllMU OPraHU3Ma YeJIOBEeKa K HU3KUM M BBICOKMM TeMIIepaTypam U

OOBSICHEHHE TOJNYUYEHHBIX pe3ylbTaTOB M  (HOPMYIHpPOBAHHE BHIBOJOB (IMHCBMEHHO) C

MCIOJIb30BaHNEM HayYHBIX MOHSATUH, TEOPUN U 3aKOHOB

*B Tom uncie npodeccuoHATBLHO-OPHEHTHPOBAHHOE CO/IePKaHNe JIA00PATOPHOI0 3aHATHUS 2

B xauecTBe TpUTTEPOB CHIKAIOMIUX PaOOTOCTIOCOOHOCTH UCTIOIB30BATh YCIOBUS OCYILIECTBICHUS

npodeccHoHaNBHOM IeATENBHOCTH: IIyM, TeMIepaTypa, pundeckas Harpy3Ka u T.]I.
KonTtposabHnas padora Teopernueckne aceKkTbl IKOJIOTUN 2
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/iep:kaHue (CoaepKaHue MPUKJIATHOT0 MOIYJIs1)
Pazjnen 5. buoJsiorusi B :KM3HU 8 OK-1
Tema 5.1. Buorexnosioruu | OCHOBHOe co/iep:KaHue 4 OK-2
B JKH3HH KAXKI0T0 Teopernueckoe copepkanue: 2 OK-4

buorexHonorust kak Hayka W Tpou3BOACTBO. (OCHOBHBIE HAIPaBICHUS COBPEMEHHOMN 2 MK 1.2

OMOTEXHOJIOTHH. MeTtobt OMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOIOTHH. OTuka IK 1.3

OMOTEXHOJOTMUECKUX M TEHETUYeCKUX OKcrmepuMeHToB. [IpaBuia moucka W aHanmm3a

OMOAPKONIOTHYECKON HMHpOpPMAMKM W3 Pa3IMYHbIX HCTOYHUKOB (HaydHas W y4eOHO-HaydHas

JIUTepaTypa, CpecTBa MaccoBoi nHpopMalnu, cetb IHTEpHET U ipyrue)

IpakTHYeCKHE 3aHATHSI: 2

Keiicbl Ha aHanu3 HHPOPMAITH O HAYIHBIX JTOCTHIKEHUSAX B 00JIACTH TEHETUYECKUX TEXHOJIOTHIA, 2

KJICTOYHOW MH)KCHEPUH, MUTIEBBIX OMOTEXHOJOTHH. 3aimnTa Kehca: MpeACTaBICHUE Pe3yIbTaToOB




perieHust KeMCcoB (BBICTYIUICHHE C MTPE3CHTAIUCH )

*B ToM uncie npoeccCHOHAILHO-OPHEHTHPOBAHHOE COJIep:KaHNe NPAKTHYECKOT0 3aHTHS

Tema 5.1 oGs3aTenbHa U H3YYEHUs CTYyJEHTaMH Bcex Mpodeccuit/crienaabHoCTei

Tema 5.2.1. BUOTeXHOJIOTMH B POMBIILIEHHOCTH

Tema 5.2.1.
buorexHnosornu B
NPOMBIILIEHHOCTH

OcHoBHoOe coiep:kaHue

HpaRTn'{ecmle 3aHATHUA:

Pa3BuTue npoMBIIIIIEHHOW OMOTEXHOJIOTHH U ee IPUMEHEHHUE B )KU3HU YeNIOBEKa, MOMCK M aHaJIH3
uHbOpMAlMK W3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHas M ydeOHO-HaydHas JIUTepaTypa, CpPeacTBa
MaccoBoi nHpopmanuu, cetb IHTepHET U Jpyrue)

Keticpl Ha aHamM3 HHGOPMALIMU O Pa3BUTUU MPOMBIIUICHHONW OMOTEXHOIOTUH (10 TpyIIam)

NS

3amuTa keiica: [IpencraBneHue pe3ynbTaToB pelIeHHs KEMCOB (BBICTYILICHUE C ITPE3CHTAINEH )

IIpakTH4yecKkue 3aHATHA:

PasButne  OWMOTEXHOJIOTMH C TOPUMEHCHHEM TEXHHYECKUX CHCTeM  (OMOWH)KeHepus,
ouonHpopMaTHKa, OMOHMKA) U UX MPUMEHEHHE B )KU3HU YEJIOBEKA, MOUCK U aHAIN3 HH(DOpMaIuu
U3 Ppa3UYHBIX MCTOYHHMKOB (Hay4yHass W ydeOHO-Hay4yHas JIMTEpaTypa, CpeICTBa MacCOBOM
uHpopMaluu, cetb IHTEepHET u qpyrue)

Keiicel Ha aHamu3 WHpOpPMAIMM O Pa3BUTUM OWOTEXHOJOTUH C TPHUMEHEHHUEM TEXHHYCCKHX
cucteM (TI0 TpyIiam)

3amuTa keiica: [IpeacraBienue pe3ynbTaToB pelIeHUs KEHCOB (BBICTYIUIEHUE C MPE3EHTALMEN )

OK-1
OK -2
OK -4
K 1.2
IIK 1.3

IIpomesxxkyTounas
arrecraums 1o
AUCHUIIHHE

JudpdepeHunpoBaHHbIN 3aUeT

Bcero:

72




4. VCJIOBUSI PEAJIM3ALIAY ITIPOT PAMMBI OBIIIEOBPA30OBATEJILHOIA
JTUCHUIINHBI

4.1. MatepuajJbHO-TEXHHYECKOE OCHAIIlCHHE
Kabuner «buonorum», ocHaIeHHBI 000pymOBaHHMEM: MeOenb, JO0CKa, MEII,

HarJIgIHbIe TOCOOUs (KOMIUIEKTBl Y4eOHBIX TaOJMII, MJIAKaTOB), TEXHUYECKUMHU
cpencTBaMu OOyUYEHHUS: KOMIBIOTEP C YCTPOWCTBAMHU BOCTIPOM3BEICHHS 3BYKA,
MIPUHTED, MYJIBTUMEIHA-TIPOCKTOP C SKPAHOM.

JlabGopaTtopusi, OcCHalleHHass OOOpyJAOBaHUEM [IJIsi TPOBEACHUS  3aHSATUM:
MUKPOCKOIIBI, CEKyHIAOMEpP, TOHOMETp, JaboparopHass mocyaa (mpoOupkw,
MOJICTaBKH JIJIs1 IPOOUPOK, TUHIETHI, IECOK, CTYIKU C IECTUKAMU, IPEIMETHBIC U
MOKPOBHBIE  CTEKJA, CTEKJISHHbIE MaJIOYKH, MPENapoBaIbHbIC  WIJIbI,
dbunpTpoBanbHas Oymara (candeTku), CTakaHbl) THUIEPTOHMYECKUUA PacTBOP
xjopuaa Hatpusi, 3%-HbIi pPacTBOp IMEPOKCHIA BOAOPOJA, PacTBOp Hoaa B
HOAMCTOM KaJlHH, IIULEPHUH, KITYOHU KapTo(ens, TUCT 3JI0AEH KaHaJICKOMU, M0
psAOUHBI OOBIKHOBEHHOU (pAOWHBI WM TOMAaTa), JIyK permyaThiii, pa3BeJcHHbIC B

BOJIE APOXKKH);



JluteparypHbie HCTOYHUKHU

Oobsi3aTesIbHBIC
Kamenckuit  A.A.., Kpukcynor E.A., Ilaceunuk B.B. buonorus: yueOHuK mis
00111e00pa3oBaTeNbHBIX YUpexaeHun. — M., 2022.

benses /1. K., Apimmun I'. M., Ky3uenosa JI. H. u np. buonorus (6a3oBsiii ypoens). 10 kiacc.
— M., 2022.

Honuesa A. FO. buonorus. Bech mkonpHbIN Kype B cxemax u Tabaumax. — M., 2022.

Jlykatkun A. C., Pyuun A. b., Cunaesa T. b. u ap. buonorust c ocHOBaMHU 3KOJIOTHU: YIEOHHK IS
CTYyJI. YUpPEXKACHUH BhICIIL. 0OpazoBanusa. — M., 2022.

Hukutunckas T. B. buonorus: kapMaHHbIii cripaBoyHUK. — M., 2022.

CusornazoB B. U., Aradonosa U. b., 3axaposa E. T. buonorus. O6mas Ouonorus: 0a3oBbIi
ypoBenb, 10—11 kmacc. — M., 2022.

Cyxopykosa JI. H., Kyumenko B. C., IBanosa T. B. buonorus (6a3oBslii ypoens). 10— 11 kiacc.
— M., 2022.

JlonmoJiHUTEIbHBIE

@enepanbHblii 3ak0H 0T 29.12.2012 Ne273-D3 «O6 obpazoBanun B Poccuiickoit deneparmmy.
[Tpukaz MunoOpuayku Poccum ot 17.05.2012 Ne 413 «O06 yrBepxkaeHuu QenepaibHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPEAHETO (TIOJIHOTO) OOIIEro 0Opa30BaHUS».

[Tpukaz Munobpuayku Poccum ot 29.12.2014 Ne 1645 «O BHecenuu usmeHenuil B Ilpukas
MunuctepctBa oOpa3zoBaHusi U Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 “O6
YTBEPXKIEHHH (heJlepalbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CPEIHETro
(momHOTO0) 00I1IeTO0 00pa30BaHUs Y.

[Tucemo [lemaprameHTa rocyaapCTBEHHOW MOJUTUKH B cepe MOATOTOBKH pabOYMX KaJpoB U
IO MunoOpuayku Poccun ot 17.03.2015 Ne 06-259 «PekoMmeHmanuu 1O OpraHU3alNU
MIOJTyYEHHUsI CPEHEro 00IIero o0pa3oBaHus B MpezesiaX 0OCBOSHHS 00pa30BaTEeNbHBIX IPOTPaMM
cpenHero mpogeccuoHaIbHOT0 00pa3oBaHus Ha 0a3e OCHOBHOT'O OOIIEro o0pa3oBaHus C y4eTOM
TpeOoBaHUIl (enepalibHbIX T'OCYJapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB W TOJydaeMon
npodeCCruu MU CIIEUATBHOCTH CPETHETO MPO(ECCHOHAIBHOTO 00pa30BaHHUS.

buonorus: B 2 1. / mox pen. H. B. Speiruna. — M., 2020.

Buosnorus: pykoBoACTBO K MPaKTHUECKUM 3aHATUAM / 1oz ped. B. B. Mapkunoii. — M., 2021.
Hapsun Y. Counnenusa. — T. 3. — M., 1939.

Hapsun Y. Ilpoucxoxnenue sunos. — M., 2006.

KoOGwsutsackuit B. A. ®unocodust 5koI0THN: KPaTKui Kypce: yued.mocodue s By308. — M., 2010.
Opnosa 3. A. Hcropust aHTPOIIOJIOTHYECKUX YUeHUI: yueOHHK /i1t By30B. — M., 2010.

ITexoB A. Il. buonorus, reaetuka u napasurosiorus. — M., 2010.



Yeorpmes H. B., I'punesa I'. I'. buonorus. — M., 2010.

HNuTepHeT-pecypesbl

www.sbio. info (Bcs 6uonorus.CoBpeMeHHass OMOJIOTHSA, CTaThH, HOBOCTH, o6ubanoreka).
www.window. edu. ru (ExuHoe okHO mocTyma K oOpazoBarelbHBIM pecypcaMm MHTepHeTa 1o
Ouosorun).

www.5ballov. ru/test (Tect miast aOUTYpHEHTOB TO BCEMY IIKOJIBHOMY Kypcy OHMOJIOTHR).
WWW.vspu. ac. ru/deold/bio/bio. htm (TerexkoMMyHUKaIIMOHHBIE BUKTOPHUHBI IO OMOJIOTHH —

HKOJIOTUU Ha cepBepe BOpOHEKCKOro yHUBEPCUTETA).

www.biology. ru (buonorus B OTkpbiToM KoJutemke.CallT CONEePIKUT NEKTPOHHBIN YIeOHUK TI0
6uonorun, On-line TecThr).

www.informika. ru (DneKkTpoHHbBII  y4eOHMK, OONBLION  CHHCOK HHTEPHET-PECYpPCOB).
www.nrc. edu. ru (brnonornueckast kaptTuaa mupa. Pa3nen kommnbsroTepHoro yueOHnuka, pazpado-

TaHHOTO B MOCKOBCKOM ToCydapCTBEHHOM OTKPBITOM YHI/IBepCI/ITCTe).

wWww.nature. ok. ru (Penkue u umcuesarouue >kuBoTHble Poccun — mpoeKT DKOJIOTHYEecKOro
uentpa MI'Y um. M. B. JlomonocoBa).

www.kozlenkoa. narod. ru ([jig TeXx, KTO y4UTCS caM M YYWT JAPYTUX; OYHO M JAWCTAHIIMOHHO,
OHOJIOTUH, XUMUH, IPYTUM IIPEIMETaM).

www.schoolcity. by (bruosiorust B Borpocax U OTBETax).

www. bril2002. narod. ru (buosnorust st mKOIBHUKOB. KpaTkasi, KOMITakTHas, HO JOCTaTOYHO
noapoOHass wHpopmanus 1o pasznenam: «OOmas Ouonorus», «boraHukay, «300J0THIY,
«HenoBek»)
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5. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHMSI
OBIIEOBPA30BATEJIBHON TUCHUATIIMHBI

KoHTposib U onleHKa pe3ysIbTaToOB OCBOCHUS 00Ie00pa30BaTeIbHON TUCIIUTLTAHBI

pacKpbIBalOTCA 4epe3 AUCIHUIUTMHAPHBIE PE3yNIbTaThl, HANPABICHHBIE HA (POPMUPOBAHNE

00X 1 mpohecCHOHATBHBIX KOMIETEHIIUN M0 pa3/ielaM U TeMaM COoJIepKaHusl yueOHOTro

MaTcpHraja.

Oouras
KOMIIeTeHIM

Paznea/Tema

T oneHOYHBIX MepONPUATHH

Paznea 1. Knerka —
CTPYKTYPHO-
(pyHKIHOHAIbHAA eINHUIIA
JKABOI0

KonTponbnas pabora
«MoJieKynsIpHBII YPOBEHD
OpraHHU3aIlH KUBOT O

OK 02

buonorus xak nayka. OOmias
XapaKTePUCTHKA KU3HH

3anonHeHue TalNMIbl C ONHCAHUEM
METOZ0B MMKPOCKOIIUPOBAHUA C UX
JIOCTOMHCTBaMH U HEJJOCTaTKaMHU.
3anonHeHue Tabauubl «Bkiaax yuyeHbIx
B pa3BUTHE OUOIOTHM

3aroJHEHUE CPaBHUTENBHOM TaOIMIIbI
CXOJCTBA M pa3jIMuui XUBOIO U HE
KHBOTO

OK 01
OK 02
OK 04

CrtpykTypHO-(yHKIIHOHATEHAS
OpraHu3aIMs KIETOK

OnenuBaemasi AUCKycCUsl IO BOIPOCAM
JICKIIUU

Pa3paboTka MEHTalbHOH KapThl IO
KJIaCCU(UKALIUN KIJIETOK U MX CTPOCHUIO
Ha Mpo- U DHYKAPUOTUYECKUX U MO
[[apCcTBaM B MMHH TpyIIax

BreimmonHenue u 3ammra J1abopaTOpPHBIX
pabort:

«Ctpoenue KJIETKH (pactenus,
KUBOTHBIE, TPUOBI) U  KIETOYHBIE
BKJIFOUEHHUs (Kpaxmal, KapOTHHOWIBI,
XJIOPOIUTACTHI, XPOMOTLIACTHI )
[IpakTuueckoe 3anstue. [lpencrasnenue
YCTHBIX COOOIIEHUN € Tpe3eHTalueH,
TTOATOTOBJICHHBIX o MIEPEYHIO
HCTOYHUKOB, PEKOMEHI0BaHHBIX
peroiaBaTeneM

OK 01
OK 02

CTpykTypHO-( YHKIIHOHATEHBIC
(haKTOpBI HACIIEICTBEHHOCTH

@pOHTaNBHBIN  OIPOC

PazpaboTtka rioccapus

Pemienne 3amad  HaA  ompenesieHHe
IIOCJIEI0BATEIHOCTH HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOpPME M B Cly4ae
U3MEHEHUS MIOCJIEI0BATEIBHOCTH
Hykaeornaos JJHK

OK 02

OOMeH BeIIECTB U
MIPEBPAIICHIE YHEPTHH B KIIETKE

@pOHTaIBHBII OIPOC
3anoHeHUe CPaBHUTEIBHOW TaOIHIIBI
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XapaKTEPUCTUK TUIIOB obmeHa
BEILECTB

OK 02
OK 04

JKM3HEHHBIN TUKIT KJIETKH.
MuTto3. Meiio3

OOcyK/IeHHE 110 BOIIPOCAM JICKIHU
Pa3paboTka JICHTHI BpPEMEHHU
’KU3HEHHOTO [IHKJIa

Pa3nen 2. Ctpoenue u
(pyHKkuMHM oprannzma

KontponpHass paGora “CTpoeHune U
byHKIMH opraHu3Ma’

OK 02
OK 04

CrtpoeHue opranuzma

OueHnBaemas IUCKyCCust

Pazpabotka MEHTaJIbHON KapThbl
TKaHEW, OpraHoB M CHCTEM OpPraHOB
OpraHu3MoB (pacTeHusi, >KUBOTHBIE,
YeJI0OBEK) C KpaTKOM XapaKTepUCTHKOU

ux QyHKIUN

OK 02

DopmMBbI pa3MHOKEHUS
OpraHu3MOB

@pOHTAIBHBIN OIIPOC

3amonHeHne TaONMMIBI € KPaTKOM
XapaKTEPUCTUKON U mpuMepaMu Gopm
Pa3MHOKCHHWA OpraHNu3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, KUBOTHBIX
U YeJIOBEeKa

PazpaboTka  JI€HTBI ~ BpeMEHH  C
XapaKTePUCTUKOM JTAlOB OHTOTeHE3a
OTIENbHOW  TPYNIOH  KUBOTHBIX U
YeJIOBEKa M0 MUKPOTPYIIIaM

Tect/onpoc

CocTaBiieHHe  JKM3HEHHBIX  IIMKJIOB
pacTeHUd 1O oTAenaM (MOXOBHUIHBIC,
XBOMICBUHBIC,  MANlOPOTHUKOBUIHBIC,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIC)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICa0BaHUA

Pazpabotka rimoccapus

@pOHTaIBHBIN OIIPOC

Tect o Bonpocam JICKINHU

Pemienne 3amay  Ha  omnpenesieHHe
BEPOATHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX  NPU3HAKOB  IpHU
MOHO-, JIU-, TIOJMTHOPUIHOM H
aHAIM3HUPYIOIIEM CKpELIMBaHUH,
COCTaBJIEHUE TEHOTHUIIMYECKUX CXEM
CKpEeLUBaHU

OK 01
OK 02

CLerieHHOE HAaCaeI0BaHUE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemienne 3amau  Ha  omnpeneneHue
BEPOSTHOCTH BO3HUKHOBEHMS
HACJICICTBEHHBIX  IIPU3HAKOB  IIpU
CIICTIIICHHOM HacJICIOBaHUH,
COCTaBJICHHE TEHOTHIIMUECKHUX CXEM
CKpELLMBaHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HN3MCHYMBOCTHU

Tecr.
Pemienue 3amau Ha omnpeneneHue Thmna

MyTalHH IpH nepeaaye
HACJIeICTBEHHBIX MIPU3HAKOB,

22



COCTABJICHUE TIECHOTUIIMYECKHX  CXEM
CKpELIMBAHUS

Pa3nen 3. Teopusi 3BoJIIOnMH

Konrponsnas pabdora “Teopernueckue
ACIIEKTHI DBOIIOIINY KU3HHU Ha 3emiie”

OK 02 HcTopust 3BOTIOIIMOHHOTO DpOoHTABHBIN 0IIPOC

OK 04 yueHus. MEKPOIBOJIOLHS Paspa6oTka rioccapust TEPMUHOB
Pa3zpaOoTka JE€HTBl BpeMEHH Pa3BUTHS
HBOJIIOIMOHHOTO YUCHHS

OK 02 MakposBOTIOIHA. OuennBaeMas JIUCKYCCHSL:

OK 04 BO3HUKHOBEHHE U PA3BUTHUE HCIIOJIb30BAHHE apryMeHTOB,

JKU3HH Ha 3emiie OMOJIOTMYECKON ~ TEPMHUHOJIOTUM U

CHUMBOJIMKH e JI0Ka3aTeIbCTBA
poacTaa OpraHU3MOB pa3HbIX
CHCTEMaTHYECKUX TPYII
Pazpabotka JICHTBI BpPEMEHU
BO3HUKHOBEHUSI M PA3BUTHSA KU3HHU Ha
3emie

OK 02 [IpoucxoxaeHne yenoBeka — OpOoHTAIBHBIN OITPOC

OK 04 AHTPOIIOTEHE3 Pa3pabotka JICHTBI BpEMEHHU
IPOMCXOXKICHUS YEIOBEKa

Pa3nesn 4. Jxonorus

OK 01 Oxosnoruyeckue GakTopbl U Tect mo skonorudeckuM (akropam u

OK 02 Cpe.bl XKU3HU cpeliaM >KU3HU OPraHu3MOB

OK 07

OK 01 [Tomynsimus, coodiecTna, CocraBnenue cXeMm KpPYroBOpoTa

OK 02 HKOCUCTEMBI BEIECTB, HCIOJIb3Ys MaTEePUAIIbI JIEKIIHN

OK 07 Pemienne  mpakTHKO-OPUEHTHUPOBAHHBIX
pacueTHBIX  33JaHUi 10  TEPeHOCY
BCIICCTBA U JSHEPIHU B 3KOCUCTEMAX C
COCTaBJICHWE TPOPHUYECKUX Lened Hu
UpaMu]] OMOMAcChl M SHEPTUH

OK 01 buocdepa - rmobansHas OnenuBaemast IMCKycCuUs

OK 02 DKOJIOTMUYECKAsl CHCTEMA Tecr

OK 07

OK 01 BnusiHue aHTpONOreHHBIX Tect

OK 02 ¢dakTopoB Ha Ouochepy [IpakTnyeckas pabota “O1x0ap!

OK 04 IPOM3BOJICTBA”

OK 07

OK 02 BimsHue counanbHo- OueHnBaemasi IUCKyCCUst

OK 04 IKOJIOTUUECKUX (PAaKTOPOB Ha Brinonnenue 1abopaTtopHoil paboTh! Ha

OK 07 BBIOOD:

3J0pPOBLC UCIIOBCKA

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Bmustaue abuotnyeckux (akTopoB Ha
YesoBeKa (aM3KHE U BBICOKHE
Temneparypsl)”

Pa3zgen 5. BuoJsiorusa B s;Ku3Hu

3ammra Kelica: MIpeJCTaBICHNE
pe3yibTaToB peleHus KelcoB
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(BBICTYILIEHUE C ITPE3EHTALIEN)

OK 01
OK 02
OK 04

buorexHoIOrNY B )KU3HU
KaXxXaoro

Brimonaenue Keiica Ha aHaIIN3
nHpOpPMaUU O HAYYHBIX JOCTHKCHHSIX
B 007aCTH T€HETHYECKHX TEXHOJIOIUH,
KJIETOYHOW  WH)XXCHEPUH,  IHUIIEBBIX
OMOTEXHOJIOTHIA (o rpymnmnam),
MPEACTABICHUE PE3yJbTaTOB PEIICHUS
KEHCoB

OK 01
OK 02
OK 04

HpOMBIHIJ'IeHHaSI OMOTEXHOJIOTHS

Beimonnenue Keiica  Ha  aHauu3
uHpopMauu 0 pa3BUTHH
MIPOMBIIIICHHOW ~ OHOTEXHONOTHH  (T10
rpynmnam), MpeAcTaBiIeHUE Pe3yIbTaToB
PELLIEHHS KEWCOB
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