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1. O0mas xapakrepucTuka padodeil MporpaMMbl
o01meo0OpasoBaTenbHoi Jucuunabl «BUOJIOI' S

1.1. MecTo QuCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeibHOW NMPOrpamMMbl
CIO:

O06meoOpa3oBaTebHAS TUCIUIUIMHA «bHONTOTHS» SBISETCS 00s3aTEHPHON YaCThIO
00111e00pa30BaTEIBHOIO ITUKIIA 00Pa30BaTEIbLHON MPOrPaMMBI B COOTBETCTBHH C
®I'OC CIIO no cnenuansHocTH 49.02.01. «Pu3nueckas KyJIbTypay
OO01eoOpazoBaTenbHas AUCUUILIMHA «bruonorus» 0a30Bblld ypOBEHb U3y4aeTCs B
00111e00pa30BaTEILHOM UKJIE YUeOHOTO IIaHa OCHOBHOW MPOQecCnOHaTbHON
o0pa3oBaTeNbHON MPOrPaAMMBI.

TpynoemkocTs nucuuiuiviHbel «buosorus» 0a30Bblil ypOBEHb COCTaBIISIET

144 4gaca, u3 KOTOpbIX 24 yaca BKJIIOYAaeT MpodhecCuOHATHLHO-OPUEHTUPOBAHHOE
collepKaHue, YCUJIMBAIoIIee MPOQPMIbHYIO COCTaBISIONIYIO I0 KOHKPETHOM
npodeccun win crienranbHOCcTH B 3aBucuMocTd 0T @I'OC CIIO cnennanbHOCTH.
1.2. llesiu ¥ muIaHMpYyeMble Pe3yJabTaThl 0CBOEHH S JUCIIUILIUHBI:
1.2.1. Heau q1ucUnIMHbI

Hean: dbopMupoBanne y oOydYaromMXcsl CHUCTEMbl 3HAHUN O Pa3IMYHBIX
YPOBHSIX JKU3HU CO 3HAHUEM COBPEMEHHBIX IMPEJCTABICHHUI O YKUBOW MPUPOJE,
HAaBBIKOB TI0 TIPOBEICHUIO OWOJIOTMYECKUX HCCIEIOBAHUA C COOJIOJACHUEM
ATUYECKUX HOPM, aPTYMEHTUPOBAHHON JMYHOCTHOM TO3UIMU IO OEpPEKHOMY
OTHOUIEHHUIO K OKPYKAIOIIEeH cpeae.

3axayu:

* TmojJydeHHe (PyHIaMEHTaIbHbIX 3HAHUUA O OHOJIOTHYECKUX CHCTEMax
(Knerka, Opranusm, llonmynsuusa, Bua, ODxocucrema); HUCTOPUM  Pa3BUTHS
COBPEMEHHBIX MPEJCTABICHUI O MWBOW MNPHUPOJE, BBIJAIOIINXCS OTKPBITUSAX B
OMONOTMYECKON HayKke; PO OWOJOTMYEeCKOM Hayku B (opmMupoBaHUH
COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KAPTUHBI MHUpPA; METOJAaX HAy4YHOTO
MO3HAHUS;

* OBJIQJICHUE YMEHUSIMU JIOTUYECKH MBICIUTH, 00OCHOBBIBATH MECTO M POJIb
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JIESITEIHHOCTH JIIOACH, pPa3BUTHHU
COBPEMEHHBIX TEXHOJIOTUM; OMPEACISITh KUBbIE OOBEKTHI B MPUPOJIEC; MPOBOIUTH
HaOJFOICHUS 32 SKOCUCTEMAaMH C IIEJIbI0 MX OMMCAHUS U BBISIBIICHUS €CTECTBEHHBIX
U aHTPONOTEHHBIX W3MEHEHHH; HAXOJWTh W aHAIM3UPOBATh HH(OpPMAIUIO O
JKHBBIX 00BEKTAX;

* pa3BUTHE MO3HABATEIBHBIX MUHTEPECOB, MHTEIUICKTYIBHBIX U TBOPUYECKHUX
CIOCOOHOCTEW O0ydYaromMXcsd B IMPOILIECCe M3YUYECHHS OMOJOTMYECKHX SIBICHHIA;
BBIJAIONIMXCS  JIOCTMKEHU  OMOJOrMHM, BOIIEAUIMX B  OOIIEYETIOBEUYECKYIO
KYJBTYPY; CJI0KHBIX U MPOTUBOPEUYUBBIX IYyTEW Pa3BUTUS COBPEMEHHBIX HAYUHBIX



B3IJISIOB, UJEH, TEOpUid, KOHUEMIHM, TUoTe3 (0 CYIIHOCTH U MPOUCXOKICHUU
JKW3HH, YEJIOBEKA) B X0/1€ paOOThI C pa3IMUHBIMH UCTOUHUKAMH HH(GOPMAIIUH;

* BOCIIUTAHUE YOCKICHHOCTH B HEOOXOJUMOCTH MO3HAHUS KUBOW MPUPOJIBI,
HEO0OXOJIMMOCTH PaAIlMOHATIBLHOTO IIPUPOJIONOIB30BaHMS, OEPEIKHOTO OTHOIICHUS K
NPUPOJIHBIM pECypcaM M  OKpYyXKalolled cpene, COOCTBEHHOMY 3J0pPOBBIO;
YBa)KEHUSI K MHEHUIO OIIMOHEHTA NPU 00CYXICHUU OMOJIOTMYECKUX MTPOOIIeM;

* HCIMOJb30BaHUE NPUOOPETCHHBIX OMOJOTMYECKUX 3HAHUW W YMEHUH B
MOBCEHEBHON KW3HU [JII OILICHKH TIOCJIEACTBUN CBOECH JeATENbHOCTH (U
JIeATEIIBHOCTH JAPYTHUX JIFOeH) 10 OTHOIICHHUIO K OKPYKAIOIIEeH cpejie, 370POBbIO
JIPYTUX JIOJIEH W COOCTBEHHOMY 3/I0POBBIO; OOOCHOBAHHE U COOJIIOJCHUE MeEp
npoduIaKTUKA 3a00JieBaHUM, OKa3aHWE IIEpBOM IIOMOIIM TIPpH TpaBMax,
coOJII0ICHUE TTPaBUJI TOBEJICHUSI B TIPUPO/IC.

1.2.2. Ilnanupyemblie pe3yJbTATBI OCBOCHHMS 00IIe00pa3oBaTeIbHOMN
aucuIIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

OK 01. BeiObupats criocoOsl pelieHus 3a1a4 mpohecCUOHATBHON IeITeIbHOCTH
MIPUMEHHUTEIIPHO K Pa3IMIHBIM KOHTEKCTaM

Oo0mmue

B yacTu TPy10BOTr0 BOCIMTAHUSA:

- TOTOBHOCTD K TPYyly, OCO3HAHHE IIEHHOCTH MacTePCTBa, TPYAOTI00HE;

- TOTOBHOCTh K aKTHUBHOH JESITCIIBHOCTH TEXHOJIOTHYCCKON H COIMAIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TIAHUPOBATH U CAMOCTOSTEIHLHO
BEITIOJTHATH TaKyIO IESITCIIBHOCTB;

- UHTEpeC K pa3Nu4YHbIM cepam nMpoPecCuoHAIbHON AESTEIHHOCTH,

OBnazeHne YHUBEPCATbHBIMU YUYEOHBIMH TTO3HABATEILHBIMU JIEHCTBUSIMHU:

a) 0a30BbI€ JIOTHYECKHUE NeHCTBUS:

- CaMOCTOSITENBHO (POPMYIIUPOBATH U AKTyATM3UPOBATh MPOOIIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

- YCTaHABIHMBATh CYIICCTBEHHBIM TMPU3HAK WM OCHOBAHUS JJI1 CpPaBHCHWSI,
KJ1accupuKaluu U 0000IICHHUS;

- ompeneniaTh IEIN JCATENBHOCTH, 3aJaBaTh IMapaMeTpPhl M KPUTEPUH UX
JIOCTYKCHUSI,

- BBISIBJISITH 3aKOHOMEPHOCTHU Y TTPOTUBOPEYHS B PACCMATPUBACMBIX SIBIICHUSX;

- BHOCUTH KOPPEKTUBBI B JEATEIHLHOCTH, OIICHMBAThH COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCIICACTBUI ACATCIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM

0) 0a30BbIe HCCJIEI0BATEIBLCKUE e CTBUSA:

- BJIAJICTh HAaBBIKAMH Y4YEOHO-HCCIIETOBATENBCKOM M TMPOCKTHON AESITeThHOCTH,
HABBIKAMH pa3peiieHus mpooem;



- BBUIBJISTH NPUYMHHO-CIICJICTBEHHBIE CBA3M M aKTyaJIM3UpoBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUS, HaXOAUTh apryMEHThI IS J10Ka3aTelIbCTBA
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMETPbl U KPUTEPUU PELICHUS;

- aHAJIM3HUPOBATH MOJIYYEHHBIE B XOJE PEIICHUS 3aJa4Ml Pe3yJIbTaThl, KpUTUYECKH
OLICHMBATh UX TOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

- yMETh NEPEHOCHUTh 3HAHWS B IIO3HABATEIbHYI0 M MPAKTUYECKYIO 00JacTH
KU3HEIEATEIIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

- BBIIBUTATh HOBBIE UJEHU, IPEAJIAraTh OPUTHHAJIIBHBIE TTOAXO/IbI U PEIICHHUS;

- CIIOCOOHOCTD X MCIOJIb30BAaHUS B TO3HABATEIIbHOM U COIIMAIBHOM MPaKTUKE

JucuMminHapublel
- copMUpOBATL 3HAHHUSA O MECTE M POIM OMOJOTMH B CHUCTEME €CTECTBEHHBIX

HayK, B ()OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MHUpa, B
MO3HAHUM 3aKOHOB TMIPUPOABI MU PEUICHUM JKU3HEHHO BaXXHBIX COLMAIBHO-
ATUYECKUX, SIKOHOMHUYECKUX, IKOJOTUUECKUX MPOOJIEM UEJIOBEUECTBA, a TAKKE B
pEIIeHUN BOIPOCOB PAIMOHAIBHOTO MPHUPOAOIOIL30BaHUSA;, B (HOPMHUPOBAHUU
[IEHHOCTHOTO OTHOIIEHUS K MPUPOJIE, OOIIECTBY, YEIIOBEKY; O BKJIaJIe POCCUNCKHUX
U 3apyOCKHBIX YYCHBIX - OWOJIOTOB B pa3BUTHE OWOJOTHH; (DYHKIIMOHATIBHOMN
IPaMOTHOCTH Y€JIOBEKa JUIsl peIICHUS KU3HEHHBIX MPOOIIeM,

- YMETb BJIQJETh CUCTEMOU OUOJOTUUECKUX 3HAHUM, KOTOpasi BKJIIOYAECT:
OCHOBOTIOJIararomire OMOIOTHUECKUE TEPMUHBI U TIOHATUS (KU3HB, KIETKA, TKaHb,
OpraH, OpraHu3M, BHUJ, TMONyJSAIUsI, DJKOCHUCTeMa, OuoleHo3, Ouocdepa;
MeTaboau3M, TOMEOCTa3, KJICTOYHBIM  HMMYHHUTET, OHOCHMHTE3  OeclKa,
OWOIONMMMEpPBI,  JTUCKPETHOCTh,  CaMOPETYJIAIIHS, CaMOBOCITPOM3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHYMBOCTh, SHEPIO3aBUCUMOCTb, POCT U PA3BUTHE);
ouonornyeckue teopuu: kieroyHas Tteopusi T. IlIBamna, M Illneiinena, P.
BupxoBa; kioHanpHO-cenekTuBHOro ummynurera 1. Dpnux, .M. Meunukosa,
XpOMOCOMHAsl TEOpHsl HaclieACcTBEeHHOCTH T. Moprana, 3aKOH 3apOJIBIIIEBOrO
cxoncrBa K. bapa, sBomonmonHas teopust Y. J[apBuHa, CUHTETHYECKAas TEOPUS
’BONIONMH, Teopusi aHTpororene3a Y. Jlapsuna; Teopust OuoreoneHo3a B.H.
Cyxkauéna; yuenus H.W. BaBunosa - o LlenTpax MHOTOOOpa3ust M MPOUCXOKICHUS
KyJapTypHbIX pacTeHuid, A.H. CeBepiioBa - 0 MyTAX U HANpPaBICHUAX BOJIIOLHUU,
B.W. Bepnagackoro - o 6uocdepe;

3aKOHBI (€IMHO00pa3usi MOTOMKOB MEPBOTO MOKOJICHUS, PACIICIJICHUS PU3HAKOB,
HE3aBUCHUMOTO  HAcleoBaHWsl  npu3HakoB [.  MeHaens,  CLEMIEHHOTO
HAclIEJOBAaHUsS IIPU3HAKOB M HApylIeHUs cuerieHus TreHoB 1. Moprana;
FOMOJIOTUYECKUX pPsOB B HacieAacTBeHHoW wusMmeHuuBoctd H.M. Basuiosa,




reHeTuyeckoro paBHoBecus Jlx. Xapau u B. BaiinOepra; 3apobIeBoro cxo/1cTaa
K. bapa, 6uorenernueckoro 3akona 2. 'ekkens, . Miosepa);

OPUHIUIBI (YUCTOTHI TaMET, KOMILJIEMEHTAPHOCTH);

npaBuia (Muaumyma FO. JIubuxa, sKonorudeckoi mupamMuabl 4ucelsl, 0MoMacchl U
DHEPIHUNn);

runote3sl (koanepBatHoit A.M. Omapuna, nepBudHOoro OymboHa JIk. XosmeiiHa,
mukpochep C. Dokca, pudosuma T. Yek);

- chopMupOBaTh yYMEHHUS pPACKPBIBATh COJACpPXKAHHE OCHOBOMOJATAIOIINX
OMOJIOTUYECKUX TEOPHM M THUIOTE3: KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM,
HBOJIIOLIMOHHOM, IPOUCXOKIAEHUS )KU3HHU U YEJIOBEKA; BIAICHUE CUCTEMOU 3HAHUMI
00 OCHOBHBIX METOJIaX HAYYHOI'O IO3HAHUSI, UCIIOJIB3YEMBIX B OHMOJIOTHYECKUX
UCCIICJIOBAHUSIX JKUBBIX OOBEKTOB U JOKOCHUCTEM (OMHCaHUE, HW3MEpPEHUe,
MPOBEJICHUE HAOIIOJICHU); CIIOCOOaMU BBISIBIICHUS U OIICHKH aHTPOIIOTEHHBIX
VW3MEHEHU B IPUPOJIE;

- copMUpoBaTh yMEHHUS pPACKpbhIBaTh OCHOBOIIOJIATAIOIIME OHOJIOTHYECKHE
3akoHbl U 3akoHOMepHocTH (I'. Mennens, T. Moprana, H.M. Basuiosa, 3.
exkensa, ®. Mirwomnepa, K. bapa), rpanuipsl uX NPUMEHUMOCTH K IKUBBIM
CUCTEMAM;

- YMETb BBIICJISITh CYIIIECTBEHHbBIC MMPU3HAKHU:

CTPOCHHUSI BHUPYCOB, KJIETOK TMPOKAPUOT U DYKAPHUOT, OJHOKJICTOUHBIX U
MHOTOKJIETOYHBIX OPIaHU3MOB, BUJIOB, OMOT'€01IEHO30B, SKOCUCTEM U OHMOC(eEpHI;
CTPOEHUSI OPTaHOB U CHCTEM OpPraHOB PACTEHMI, )KUBOTHBIX, YEIOBEKA; MPOIECCOB
KU3HEAEATENbHOCTHA, MPOTEKAIOIIUX B OpPraHW3Max pAacTeHUM, >XUBOTHBIX U
YEJIOBEKA;

OMOJOTUYECKUX TMPOIIECCOB: OOMEHa BemecTB (MeTabonu3M), UHPOpMALUU |
MpeBpalleHus] SHEPTuu, OpOKEHHS, aBTOTPOPHOTO U TETEPOTPO(HOTO THUIIOB
NUTaHus, (QOTOCHMHTE3a MW XEMOCHHTE3a, MHTO3a, MeHo3a, TraMeTOoreHesa,
AMOpHUOTEHE3a, TOCTAIMOPHOHATILHOTO PA3BUTHUSI, PA3MHOXKEHHUS, UHANBUYILHOTO
pa3BUTHSI OpraHu3Ma (OHTOreHe3a), B3aMMOICHCTBUSI T€HOB, IreTepo3uca; ACHUCTBUMA
HCKYCCTBEHHOTO OTOOpa, CTaOWMIM3UPYIOIIETO, IBIKYIIETO U Pa3phIBAIOIIECTO
€CTECTBEHHOTO otbopa; aJJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000PA30BaHUS;, BIUSHUS ABUKYIIUX CHJI SBOJIOIMN HA TEHO(OH MOMYJISIINH;
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIIPaBICHUI
ABOJIIOLIMH; KPYTOBOPOTA BELIECTB U IIOTOKA YHEPTUH B IKOCHUCTEMAX;

- TpUOOpEeCTH OMNBIT MPUMEHEHHS OCHOBHBIX METOJOB HAy4YHOrO IIO3HAHUS,
UCIIOJIb3YEMbIX B OMOJIOTHUU: HAOJIIOIEHUS M OITUCAHUS JKUBBIX CUCTEM, MPOIIECCOB
W SBJIICHWN, OpraHW3alldid W TPOBEIACHUS OHOJOTHYECKOTO HKCIIEPUMEHTA,
BBIJIBIDKCHUSI  TUIIOTE3, BBISBISITh  3aBUCHUMOCTH  MEXKIY  HUCCIEIyEMbIMU



BEJIMYMHAMH, OOBACHATH MOJYYEHHBIE PE3yibTaThl U (HOPMYIUPOBATH BHIBOJBI C
UCTIOJIb30BAHUEM HAyUYHBIX MOHITUN, TEOPUH U 3aKOHOB;

- copMHpOBaTH YyMEHHUS BBLIETATH CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KIETOK
IPOKapUOT U DYKAPHOT; OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPIraHU3MOB, BUJIOB,
OMOT€OIIEHO30B M JKOCHUCTEM; OCOOCHHOCTH IMpOILEecCOB OOMEHa BEIIECTB U
OpeBpalleHusl SHEPrUM B KIeTKe, (OTOCHMHTE3a, IJIACTHUYECKOTO |
HHEPreTHUECKOro OOMEeHa, XEMOCHHTEe3a, MHUTO3a, Meio03a, OIUIOAOTBOPEHUS,
pa3BUTHUS U PA3MHOKEHUs, HHIMBUYaTbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTEHE3a),
OopbOBl 32  CYyIIECTBOBAaHHE, €CTECTBEHHOrO OTOOpa, BHI000pa3oBaHUA,
IPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpeie OOUTaHMsl, BIMSHHUS KOMIIOHEHTOB
HKOCHCTEM, AHTPONOTEHHBIX HM3MEHEHHIl B JKOCHCTEMax CBOEW MECTHOCTH,
KpyroBOpOTa BEILLECTB U MPEBpAIllEHHE SHEPTUH B Ouocdepe;

- chopmupoBaTh yMEHHUS TPUMEHATH TOJMyYEHHBbIC 3HAHUSA M1 OOBSICHEHUS
OMOJIOTHYECKUX TPOIIECCOB U SBICHUH, ISl MPUHATUS MPAKTHUECKUX PEIICHUH B
MOBCEIHEBHOM JKM3HM C IENbI0 OOecrieueHus Oe30MacHOCTH CBOETO 3[I0POBBS U
3I0pPOBBSl OKPYKAIOIIUX JIFOJEH, COOIIOJEHUS 340pPOBOro o0Opas3a KHU3HH, HOPM
IPaMOTHOTO TMOBEACHHUS B OKpYXaroUlell NpuUpogHOM cpele; IOHWMaHue
HEOOXOJMMOCTH  HCIOJIb30BAaHUS JTOCTHKEHUI COBPEMEHHOM OuOJIOTHH |
OMOTEXHOJNIOTUH Ui~ PAIMOHATBHOTO  TMPHUPOAOIONB30BAHUSA;,  YMEHHE
UCTIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOIIOTUYECKYI0 TEPMHHOIOTHIO U
CHUMBOJIUKY JUIsI JOKA3aTENIbCTBA POACTBA OPTaHU3MOB PA3HBIX CHCTEMATHUECKUX
TPYIIT, B3aMMOCBSI3U OPTaHU3MOB M Cpellbl OOWTaHWS; €IUHCTBA YEJIOBEUECKUX
pac; He0OXOAMMOCTH 310pOBOT0 00pa3a *HU3HU, COXPAHEHUs pa3HOOOpa3usi BUIOB
¥ DKOCHCTEM, KaK YCIIOBUS COCYILIECTBOBAHUS PUPO/IbI U YEJIOBEUECTBA;

- chopMmupoBaTh yMEHMsI peliaTh OWMOJOrMYECKHE 3aJauyd, COCTaBJIAThH
TEHOTUIIMYECKUE CXEMbl CKPELIMBAaHUS JUIsl pa3HbIX THUIIOB HACJIEI0BaHUS
PU3HAKOB Yy OPTaHW3MOB, COCTaBISITh CXEMBl MEPEHOCA BEIISCTB M DHEPTUU B
sKocucTeMax  (IlemW  TUTaHWsl, THINEBBIE CETH), BBIIBIATH PUYUHHO-
CIICICTBEHHBIC CBSI3M MEXKAY HCCICAYEMbIMA OHOJOTHUYECKUMH OOBEKTaMH,
npoleccaMi W SIBJICHHUSMM; JejiaTh BBIBOABI M MPOTHO3bl HA OCHOBAaHUU
MOJTyYEHHBIX Pe3yJIbTaTOB;

- chopMHpPOBATH YMEHHUSI KPUTHUYECKH OIEHWBATh MHGOPMAIHIO OHOJIOTHYECKOTO
COJIEpKaHusl, BKIIIOYAIOUTYIO TICEBJAOHAYYHbIE 3HAHUS U3 Pa3JIMYHBIX UCTOYHHKOB
(cpenctBa  MaccoBoM — uHGpOpPMAIMM,  HAYYHO-TIONMYJISIPHBIE  MaTepHalbl);
UHTEPIIPETUPOBATH ITUUECKUE ACTIEKTHI COBPEMEHHBIX MCCIIEAOBAaHNN B OMOJIOTHH,
MenuiuHe, OWOTEXHOJOTHUH; paccMaTpuBaTh IJ00AJTbHBIE  JKOJIOTUYECKHE
npo0OJieMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHWIO K HUM COOCTBEHHYIO
MO3UINI0, YMEHHE OLIEHUBATh 3TUYECKUE aCTIEKThl COBPEMEHHBIX HCCIEA0BAHUN B
o0nactTd OMOTEXHOJOTMM M TEHETHYECKMX TEXHOJOTHil (KIOHHUpOBaHUE,



MCKYCCTBEHHOE OILJIOJIOTBOPEHHE, HAMPABICHHOE U3MEHEHUE I'€HOMAa U CO3JaHHE
TPAHCTEHHBIX OPTAHU3MOB);

- copMUpoBaTh yMEHHUS CO37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIC
COOOIICHHS HA OCHOBE OMOJIOrHMYecKOi MHGOPMAIIMK U3 HECKOJIBKUX MCTOUYHUKOB,
TPAaMOTHO MCTIOJIb30BaTh MOHATHHHBIN armapaT OUOI0THH;

- YMETh BBIABUTATh TUIIOTE3bI, IPOBEPATHh UX AKCHEPUMEHTAIBHBIMU CPEICTBAMU,
bopMyIHpysl 1eb HCCICAOBAHMS, AHAIM3UPOBATH IMOJIYUYEHHBIC PE3YNbTAThl H
JI€JIaTh BBIBO/IbI;

- MPUHUMATPH YYACTHE B HAYYHO-HCCIICIOBATEIILCKON pabOTe M0 OMOJIOTHH,
AKOJIOTHH M MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB U
MyOJIMYHO MPEJCTABIIATH MOJYYCHHBIE PEe3yJIbTaThl HA YYEHUUECKUX
KOH(EPEHIUAX Pa3HOT0 YPOBHS;

OK 02. Mcnoyibs30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHAIMW3a M MHTEpOPETALNU
nadopMaImu 1 HHGOPMAIIMOHHBIE TEXHOJIOTUH JUIS BRINOJHEHHUS 34,124
npodeccHoHaIbHON AESITESIHLHOCTH

OBIIUE

B o06racTu IeHHOCTH HAYYHOTO TTO3HAHUS:

- c(OpMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON NMPAKTUKH, OCHOBAHHOIO Ha JUAJIOre
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TIOJIUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHHUE S3BIKOBOM M YHUTATEIBCKOM KyJIbTYpbl KaK CpEJICTBa
B3aMMO/ICHCTBHUS MEXKTY JIFOJbMH M TIO3HAHUS MUPAa;

- OCO3HAaHHWE IICHHOCTH HAyYHON JESITEIbHOCTH, TOTOBHOCTH OCYIICCTBIISITH
MIPOCKTHYIO M HCCIIEIOBATEIBCKYIO NEATESIPHOCTh HHIUBUAYATBHO U B TPYIIIIC;
OBnaacHNE YHUBEPCATHLHBIMU YU4€OHBIMH MTO3HABATEILHBIMY JICHCTBUSIMHU:

B) paboTta ¢ uHpopmMaIme:

- BJIQJICTh HABBIKAMHU TOJYYEHUS HH(POPMAIMHU W3 MCTOYHHUKOB PA3HBIX THIIOB,
CaMOCTOSITeTbHO  OCYIIECTBJIATHL  IOWCK,  aHaju3, CHCTEMaTH3allui0 |
WHTEpIIPETalUi0 HH(POPMAIMH a3 IUIHBIX BHJIOB B (POPM MPEICTABICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IUYHBIX (hopMaTax ¢ y9eTOM Ha3HAYCHHS MH(GOPMAINH U
IIEJICBOM  ayJauTOpWH, BBIOMpas ONTHUMaNbHYIO (QOpMy MpeacTaBiICHUS U
BU3YaJIU3aIlHH;

- OIICHMBaTh JOCTOBEPHOCTh, JICTUTUMHOCTh HWH(OPMAIIMH, €€ COOTBETCTBHC
MIPAaBOBBIM M MOPAJIbHO-3THICCKUM HOPMaM;

- WCTIOJB30BaTh CPECTBA MH(POPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B PCIIEHWH KOTHUTHMBHBIX, KOMMYHUKATHBHBIX WM OPraHU3AlMOHHBIX 3a7ad C
coOo/IeHneM TpeOOBaHUN SPrOHOMHUKH, TEXHHUKH OE€30MaCHOCTH, THTHCHBI,
pecypcocOepeKeHUs, MPABOBBIX M ATUYECKUX HOPM, HOPM HH(MOPMAIMOHHOM
0€30IMaCHOCTH;



- BJIAJIETh HABBIKAMH PACIIO3HABAHMS ¥ 3aIIUTHI HH(MOpMAIUU, HHPOPMAITMOHHON
0e30MacHOCTH JTUYHOCTU

JANCIHHUIIJINHAPHBIE

chopMHpOBAaTh YMEHUSI KPUTHUYECKHU OIEHUBATH WMH(OpMAIUI0 OHOJIOrHYECKOTOo

COJIEpKaHMs, BKIIOYAIONIYIO [ICEBJOHAYYHbIE 3HAHUS M3 PA3JIMYHBIX UCTOYHHUKOB
(cpeactBa  MaccoBoii ~ WMHGOpPMAIlMU, HAYyYHO-TIOMYJSPHBIE  MaTepuaibl);
MHTEPIIPETUPOBATH 3ITUUECKUE aCIIEKThl COBPEMEHHBIX UCCIIEA0BAaHUN B OMOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTUH;

- HHTEPIPETUPOBATH HATUYECKUE ACIEKThl COBPEMEHHBIX HCCIEIOBaHUI B
OWonoruy,  MeIUlMHE,  OWOTEXHOJOTHUU;  paccMaTpuBaTh  TJI0OAJIbHbBIE
HKOJIOTHYECKUE TTPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM
COOCTBEHHYIO MO3UIIMI0, YMEHUE OLICHUBATh TUYECKUE ACMEKThl COBPEMEHHBIX
UCCJENOBAaHUM B 00JacCTM OHMOTEXHOJIOTMM U TEHETHUYECKHX TEXHOJIOTHI
(KJTOHUpOBaHUE, HUCKYCCTBEHHOE OIUJIOJIOTBOPEHUE, HAIMPABICHHOE W3MEHEHUE
reHOMa U CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

- copMUPOBaATh YMEHUSI CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIC
COOOIIEHHS HA OCHOBE OMOJIOTMYECKOW MH(POPMALIMU U3 HECKOJIbKUX UCTOYHHUKOB,
IPaMOTHO MCTOJIL30BATh MOHATUWHBIN anmapaT OuOJIOTHH.

OK 04. Db dexTuBHO B3aMMOACHCTBOBATh M paOOTaTh B KOJUICKTUBE U

OBIINE

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOONPEICIICHHIO;
-OBJIaJICHUE HAaBBIKAMHU Y4Y€OHO-UCCIIEIOBATEIHCKON, MPOEKTHON U COLUAIBHOM
JeATEeIIbHOCTH;

OBJiaieHne YHUBEPCAJIbLHBIMU KOMMYHHMKATHBHBIMM JIeiCTBUSIMU:

0) coBMecTHasl J1eITeJIbHOCTD:

- TOHUMATh M WCIOJIH30BAaTh MPEUMYIIECTBA KOMAHJIHOW WU WHAUBUYyATbHOMN
paboThI;

- [pPUHUMATh LEIM COBMECTHOM  JIEATEIBHOCTH, OPraHU30BBIBaTH U
KOOPJWMHHUPOBATH JICMCTBUS IO €€ JOCTHKEHUIO: COCTABJISATH IUIAH JEUCTBUU,
pacmpenensaTh pojad C y4eTOM MHEHUM YYaCTHUKOB OOCYXKJIAaTh PE3YJIbTaThl
COBMECTHOM paboThI;

- KOOPJMHUPOBATh U BBIMIOJIHATH PA0OTY B YCJIOBUSX PEATHHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

- OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TOBEJCHHE B  Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM
OBJiaieHNe YHUBEPCATbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMM:

') NPUHSATHE ce0sl ¥ IPYTUX JIIOdei:

- NPUHUMAaTh MOTUBBI M APTyMEHTHI JAPYTUX JIOJE€H MpPU aHAJU3€ pPe3yJbTaTOB
JEATEIIbHOCTH;

- MPU3HaBaTh CBOE MPABO U MPABO JAPYTHUX JIIOAEH HA OIINOKY;



- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIMH JPYTOro YeIOBEKa
JUCLIAIIVIMHAPHBIE
- copmupoBaTh yYMEHHUS CO3/1aBaTb COOCTBEHHBIE IHCHMEHHBIE U YCTHBIE

COOOIICHHS HA OCHOBE OMOJIOrHMYecKO MHGOPMAIIMK U3 HECKOJIBKUX UCTOUYHUKOB,
IPaMOTHO MCTOJIb30BaTh MOHATUWHBIN anmnapar OuoJIOTHH;

- YMETh BBIJABUTATh TUIIOTE3bI, TPOBEPATh UX HKCIEPUMEHTAJIBLHBIMUA CPEJCTBAMU,
bopMyIHpysl ITIeIb HCCICAOBAHMS, AHATM3UPOBATH IMOJIYUYEHHBIC PE3YNbTAThl H
JIeJaTh BBIBO/IBI;

- IPUHUMATh y4acTUe B HAYYHO-UCCIIE0BATENBCKON paboTe o 61uoaorum,
HKOJIOTUHU ¥ MEAUIIMHE, MPOBOAUMOMN Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB U
nyOJIUYHO MPEACTABIATH MOJyUYSHHbBIE PE3YJIbTAaThl HA YYEHUYECKUX
KOH(EepeHIIUAX Pa3HOTO YPOBHSI.

OK 07. ConeiicTBOBaTh COXpPAHEHHUIO OKPYXKAIOIIEH CPEJIbl, PECYPCOCOEPEKEHHUIO,
MPUMEHSTH 3HAHUS 00 U3MEHEHHUH KJIMMaTa, MPUHIUIIBI OepEexKITUBOTO
MIPOU3BOJICTBA, dPPEKTUBHO JEHCTBOBATH B UPE3BBIYANHBIX CUTYaIIUIX

OBIINE

B 00s1acTH 3K0JI0TrH4€CKOTr0 BOCIIUTAHUSA

- c(OpMUPOBAHHOCTh  JIKOJOTUYECKON  KYJIbTYphl, TOHUMAHHUE BIUSHUSI
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMAIbHOM
Cpellbl, 0CO3HAHUE TJI00ATBHOTO XapaKTepa KOJIOTHUECKUX MPoOeM;

- IUTAHUPOBAHUE W OCYILIECTBJIICHHUE JCUCTBUU B OKPYXKAKOILIECH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

AKTUBHOE HENPUATHE AECUCTBUM, IPUHOCSIIUX BPE OKPYKAIOIIECH CpeEIE;

- YMEHHME NPOTHO3UPOBATh HEOIATONPHUATHBIC HSKOJOTMYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM, TPEAOTBPAILATH UX;

- paclIUpeHUE OMbITA JEATEIBHOCTU SKOJIOTMYECKON HAMPaBICHHOCTH;

- OBJIaJICHHE HAaBBIKAaMHU y4eOHO-HUCCIICIOBATEIILCKOM, IPOCKTHON 1 COITMATbHOM

JeSITeIbHOCTH
JNCHUIIJIMHAPHBIE
- BIAJETh CHUCTEMOW 3HAHWM 00 OCHOBHBIX METOJAaX HAYYHOTO TO3HAHUS,

UCITIOJIb3YEMBIX B OMOJIOTHYECKUX HCCIICOBAHUSAX KHUBBIX OOBEKTOB M IKOCUCTEM
(omucaHue, W3MEpeHue, MPOBEICHHE HAOJIOJACHUN); CIOCO0aMU BBISIBICHUS H
OIICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/JIE;

- YMETh BBISIBJIATH OTJIWYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, B TOM YHCJI€ TPUOOB,
pacTeHMi, )KUBOTHBIX M Y€JIOBEKa; MPUCTIOCOOJIEHHOCTh BUJIOB K Cpeie OOUTaHusl,
a0MOTHYECKUX W OMOTHYECKUX KOMIIOHEHTOB OJKOCHUCTEM, B3aMMOCBSI3EH
OpraHU3MOB B COOOIIECTBAX, AaHTPOMOTCHHBIX M3MEHEHUW B HKOCHUCTEMax CBOCH
MECTHOCTHU,;

- YMETh BBIICNIATH CYIIECTBEHHBIC MPU3HAKN OMOJIOTHYECKHX MPOIIECCOB: OOMEHa
BeIeCTB (MeTab0IM3M), HH(POPMAILIMK U TIPEBpAICHUs SHEPT U, OPOKEHUSI,
aBTOTPO(PHOTO U reTepoTPOHHOTO TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,



MHUTO3a, MEH03a, TaMEeTOreHe3a, YMOPUOTEeHE3a, TOCTIMOPHOHAIEHOTO Pa3BUTHSI,
Pa3MHOKEHU S, MHIUBUYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa; TEHCTBUN UCKYCCTBEHHOTO 0TOOPA,
CTaOMIIM3UPYIOLIETO, JBUKYILETO U Pa3phIBAIOIIEIO €CTECTBEHHOTO0 0TOOPA;
AJTONATPUYECKOT0 U CUMITATPUYECKOTO BU000PA30BAHUS; BIUSAHUS IBHKYIITUX
CHWJI SBOJIIOLIMU HA TeHO(OH OMYJISIUU; TPUCTIOCOOJICHHOCTH OPTaHU3MOB K
cpelie 00UTaHUs, YepeIOBAHMS HAPABIICHUN SBOIIOIMHU; KPYTOBOPOTA BEILIECTB U
MOTOKA SHEPIUU B IKOCUCTEMAX

1.4. Koau4yecTBo 4acoB Ha 0CBOECHHME IPOrPAMMBI AU CUMILIMHBI:
J11s1 cnenuanbHOCTH
49.02.01 ®dusnyeckas KynbTypa

VYuebHnas Harpyska (Bcero) - 144 yaca,
8 mom uucie:

VY4eOHast Harpy3Ka BO B3aUMOJIEUCTBHUM C IpernoaaBaTenem - 144 yaca;
8 MoM yucie:

- TabopaTOpPHBIE U MPAKTUYECKUE 3aHATH - 18 yacoB

- caMocTosTenbHas padoTta — 0 yacos



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIIUTIIIAHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHABI Y4e0OHO padoThI

Bun yueGHo# paboTh

O0BeM YacoB

Y4eOHas Harpy3ka (Bcero) 144
YueOHasi HAarpy3Ka BO B3aHUMO/IE€IICTBUM C MpenojaBaresieM, B 144
TOM 4HCJIe

[TpakTrueckue paboTsl/ B (hopMe MPAKTHUECKON OATOTOBKU 20/20
KoHTposbHbIE paboThI 2
CamocrosTenbHast padorTa -
[IpomexxyTouHas arrectauus (DK3aMeH) 6




2.2. TemaTuyecKMid IJIAH M COIEPKAHUE TN CIIATIIIMHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esioB U TeM JabopaTopHble U NPAKTHYECKH e 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4YacoB | KOMIIETeHUHH
1 2 3 4
Paznes 1. KiteTrka — cTPyKTYPHO-(PYHKIIMOHAJIbHAS €IMHUIIA KUBOTO 34
Tema 1.1. OcHoBHOe coJiep:kaHue 2
Buosorus kak Teopernueckoe odyueHue: 2
HayKa buonorus xak Hayka. CBsi3b OMONIOTHU C IPYTUMH HayKaMu: OMOXuMHs, Onodpusrka, OMOHUKA,
redoreorpadus u 1p. Poab u mecto Ouosnoruu B GopMHUPOBAHUN COBPEMEHHON HAYYHOM KapTUHBI MUPA. OK 02
3HavyeHre Onoorndeckux 3Hanuil. ictopus 6nonoruu. 3HaueHne MUTOIOTUN /ISl pa3BUTHS OMOJIOTHH U
MO3HAHUS TPUPOABI. MEeTOIbI IUTOJIOTHH: MUKPOCKOIIHSA, XpoMaTorpadus, 1eKTpodopes, MeTo s MEUeHbIX
aToMoB, nuddepeHnnanpHoe NeHTPUPYTrHPOBAHNE, KYIbTYPa KIETOK
Tema 1.2. O0mas | OcHOBHOe cofep:KaHHNe 2
xapakrepuctuka | Teoperuueckoe o0yueHue: 2
KH3HH PaznooOpazue Ouocucrem. Opranuzanus OMOJIOTHYECKUX CUCTEM. Y POBHH OpraHU3aluU OMOCUCTEM:
MOJIEKYJISIPHO-T€HETUUECKHM, OpraHONJHO-KIETOYHBIA, OPraHU3MEHHBIH, TONYJISMOHHO-BUI0BOMH, OK 02
HKOCHUCTEMHBIH (OnoreoneHoTn4eckuit), 6nocepuslii. Hayku, nzydatomiie 6uonornyeckre 00beKThl Ha
pasHBIX YPOBHSX OpraHu3aiuy xxu3Hu. OO11as xapakTepucTHKa )KU3HHU, CBOMCTBA )KUBbIX cucTeM. [Iponeccsl,
IPOUCXOSIINE B OMocucTeMax
Tema 1.3. OcHoBHOe coaep:kaHue 4
buosoruyeckn Teopernueckoe o0yueHune: 2
BaKHBIC Xumuyeckuil coctaB KieTku. Heopranuueckue BemecTBa KI€TKH, UX OMOJIOTUYECKasi POJlb.
XUMHYECKHE Opranuueckue BelecTBa KieTku. buonornueckue nonumepsl. benku. CTpykTypa U GyHKIIMHN O€IKOBON OK 01
COCNHHEHHA MoJeKysbl. DepMeHTHI, IPUHIIMIT UX ASUCTBUS. YTIeBobl. bronornyeckue GyHKIMM yriieBOI0B. OK 02
JIunuasl. O6muit mnan crpoenusd. I'uapodunbHo-ruapodobHbIe cBoiicTBa. Kitaccudukarys aMnuiaos. OK 04
buonornueckue pynkunu munuaoB. AT®. Ctpoerne mosnekyiasl AT®. buonornyeckue pynkunu ATD
IIpakTuyecKue 3aHATHA: 1




Pons 6CJ'IKOB, YIJIEBOAOB M )KUPOB B OPraHu3MeE 4CJI0BCKA. BuramMuHbI 1 OMOJOrHYECKH aKTHBHBIE ,Z[O6aBKI/I, 1
HX 3HAYCHHUEC B )KMU3HU OpraHru3Ma 4YCJIOBCKaA. I'nmo- 1 aBUTAaMHHO3EI UX IIOCJICACTBHA. HpeI[CTaBJ'IeHI/Ie
YCTHBIX COO6I.H€HI/II7[ C HpCBGHTaHHGﬁ, IMOATOTOBJICHHBIX 110 IIEPEYHIO NICTOYHHUKOB, pCKOMECHJOBAHHBIX
ImpernoagaBaTciiceM

JlabopaTopHble 3aHATHSA: 1

JlaboparopHas pabdota “Omnpenenenue Buramuaa C B IPOIyKTaxX TUTAHUS
[TonaroroBka BapHaHTOB OMbITA, HAOIIOACHHE 32 KAYECTBEHHBIMU PEAKIIMAMH, 3al0IHeHHE padoueit
TaOJIMILIbI, UHTEPIIPETAIS HA0II01aeMbIX SIBICHUH, (hOpMyIHpOBaHHE BHIBOJOB

JlaboparopHas padota «I'uapodunsHO-THIAPOGOOHBIE CBOWCTBA JTHITHIOBY
[ToaroroBKa BapuaHTOB OTBITA, HAOIIOACHUE U3MEHEHUSI PACTBOPUMOCTH JIUITHJIOB, 3all0JIHEHUE paboueit
Ta0JINLbI, UHTEPIIPETALMS Ha0JII01aeMBbIX SIBJICHUM, (POpMYIHpOBaHUE BHIBOJOB

Tema 1.4. OcHOBHOe coiep:KaHue 6

=

CrpykrypHoO- Teopernueckoe o0yueHue:

¢ynxkuuonanbHasi | Knerounas teopus (T. [lIBann, M. lneiinen, P. Bupxo). OCHOBHbBIE MOJIOKEHUSI COBPEMEHHOM KJIETOUHON 2
OopraHu3anus Teopuu. TUIIBI KIETOK: SyKapuoTHUYeCKas U pokapuoTuyeckas. CpaBHUTENIbHAS XapaKTEPUCTHUKA KIETOK
KJIETOK 9YKapuoT (pacTUTENbHOM, )KUBOTHOM, TpuOHOI). CTpoeHHEe MpOoKapuoTHUYeCcKoi kineTku. OcoO0eHHOCTH
CTpOEHUS reTepoTpOoHOM U aBTOTPOPHON MPOKAPUOTUYECKUX KiIeTOK. CTpoeHHE Mi1a3MaTHYeCcKOn
MeMOpaHbl. TpaHCIOPT BELIECTB Yepe3 MIa3MaTHYECKYI0 MEMOpaHy: TaCCUBHBIA U aKTUBHBIN. DHJIOIIUTO3:
NUHOIUTO3, paronuTo3. Jk30uuTo3. O60I0UKa WK KIeTouHas cTeHKa. CTpyKTypa U pyHKIUHU KIETOYHON OK 01
CTEHKH pacTeHHi, rpruOoB OK 02

[{urorunasma. [luro3zomns. Llutockener. OqHoMeMOpaHHbIE OPraHOM bl KJIETKH: SHA0IUIa3MaTHUECKas CETh 2 OK 04
(OIIC), anmapar 'onbpKu, TH30COMBI, IEPOKCUCOMBI, BAaKYOJIH PAaCTUTENBbHBIX KiIeToK. CTpoeHHne u
GyHKIIMM OJHOMEMOpPaHHBIX OpraHouoB KieTku. Kierounslit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHPUH, TUIACTUABI: XJIOPOIJIACThI, XPOMOILIACTHI,
JIEMKOMIIACThl, UX CTpOEHUE U PYHKUMHU. SepHbIH anmapar KJIeTKH, CTpoeHUe U (PyHKIHH.
HememOpanHble opraHouIbl KJIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KJIIETOUHBIH eHTp. Opranou bl
JIBYDKEHUS: PECHUYKHU M KTYTUKH. CTpoeHHe U PyHKIIMH HEMEeMOPaHHBIX OPraHOUA0B KIETKU

JlaGopaTopublie 3aHATHSI: 2




JlaboparopHas pabota «CTpoeHHE KIETKHU (PACTCHHSI, )KUBOTHBIE, TPUOBI) U KJICTOYHBIC BKIIOUCHHS
(kpaxmail, KapOTHUHOM/IbI, XJIOPOILIACTBI, XPOMOILIACTHI)»

[TproOpereHue onbITa MPUMEHEHHSI TEXHUKHA MUKPOCKOIIMPOBAHUS IIPH BHIMTOJIHEHUH Ja00paTOPHBIX PadoT.

[ToaroroBka MUKpOMpenapaToB, HAOIIOACHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE PAa3INIUi MEXKIY
M3y4aeMbIMH 00bEKTaMH, HHTEPIIpETaIHsl Ha0II01aeMbIX SBJICHUHN, (OPMYIUPOBAHUE BHIBOJIOB

JlaGopaTtopHas padota «I[IponuiiaemocTh MeMOpaHbI (TIa3MOJIN3, TETIIIA3MOJIH3)»

[TproOperenue onpiTa MPUMEHEHHS TEXHUKA MUKPOCKOIIMPOBAHUS TPH BBITIOJIHEHUH JIAOOPAaTOPHBIX padoT.

[TonroroBka MUKponpenaparoB, HAOIIOAEHHUE C IOMOIIbI0 MUKPOCKOIIA, BISBICHUE PA3IUYUi MEXIY
M3Yy4aeMbIMH 00bEKTaMU, HHTEPIIpETaIHs HA0II01aeMbIX IBJIEHUH, (OPMYIMPOBAHUE BHIBOJOB

Tema 1.5. OcHoBHOE co/iep:KaHue
CTpykKTypHO- Teopernueckoe o0yueHue:
¢ysknmuoHaabHbl | CTpoeHHE XPOMOCOM. XPOMOCOMHBIIH HA0OP KIETOK, TOMOJIOTUYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI,
e pakTopsl rarionaHbIN 1 quruionanbiil Habop. Hyknennossie kuciotel. JIHK u PHK. Ctpoenue HykIeMHOBBIX OK 01
HaCcJeACTBEHHOCT | kuciot. Hykneorunsl. KommnemenTtapusie azotucteie ocHoBanus. [IpaBuiio Yapradda. Ctpykrypa JHK — OK 02
" nBoitHas crivpanb. Mectonaxoxaenue u ouonornyeckue pynknuu JJHK. JIHK-skcnepruza. Bunst PHK.
®ynkiuu PHK B knetke
IIpakTH4eckne 3aHATHA:
Pemenue 3a1a4 Ha onpeesieHne OCIEN0BaTENIBHOCTH HYKIEOTHIOB
Tema 1.6. OcHoBHOe coaep:kaHue
IMpoueccsl Teoperuueckoe o0yueHnue:
MATPUYHOI'O Martpuunsiii cunate3 JJHK — penmukanms. [Ipuanuns! perumkanuu JIHK. Mexanusm perumnkannn JJTHK.
CHUHTE3a Penapauus [IHK (nopennexaruBHas, mocTpemiekatuBHas). Peakiuu matpudynoro cuntesa. [Ipunimn
KOMIUIEMEHTAapHOCTH B peakuusax marpudHoro cunte3a. JJHK u rensl. ['eneTnuecknii kox, ero cBoiicTaa. OK 01
Tpauckpumnuus — matpuunbiii cuate3 PHK. Tpancisiuus u e€ stansl. YcnoBus 6MOCHMHTE3a OemKa. OK 02

Crpoenue T-PHK u xonupoBanne aMuHOKHUCIOT. Posk pubocom B OnocuHTe3e Oenka

IIpakTHYeckne 3aHATHSA:

Pemenue 3amay Ha onpeeieHre MOCIeA0BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oerka.
Pemenue 3amau Ha onpeseneHne mocaea0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJie Oeika B ciiydae
M3MEHEHMS MTOCcIeA0BaTebHOCTH HyKieoTna0B JITHK




Tema 1.7.
HekJjieTouHbIE
(opmbI KH3HU

OcHoBHOe conep:kaHue

TeopeaneCRoe oﬁyqe}me:

Bupycel — HeksieTouHble (POPMBI )KU3HU U 00IUraTHbIEe Mapa3uThl. CTpOEHHE MPOCTHIX U CII0KHBIX BUPYCOB,
peTpoBupycoB, 6akTepuodaros. XKuznennsiid nuki JJHK-conepxxamux Bupycos, PHK-conepxamiux
BHUpYycOB, OakTepuodaros. BUY, renatut yenoseka.

bakrepuu. O0uias xapaktepuctuka. [lonstue mramMm. Bupychl u 6akTepun: CX0JICTBA U pa3IUuus

HpaKaneCRue 3aHATHUA:

Bupycusble u Oakrepuaibuble 3a0oneBanus. O0IKe TPUHLIUIIBI UCIIOJIB30BAHUS JIEKAPCTBEHHBIX BEILIECTB.
Oco0eHHOCTH MPUMEHEHUSI aHTHOUOTUKOB.

IIpencraBneHne ycTHBIX COOOIIEHUH ¢ pe3eHTalMel, IOATOTOBIEHHBIX [0 NEPEYHIO HCTOYHHUKOB,
PEKOMEH/I0BaHHbIX IIPenojaBaTeieM

OK 02
OK 04

Tema 1.8.

OOMeH BelecTB H
npeBpaiieHue
JHEpPruu B KJIeTKe

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme:

N

AccuMUISIIIMS ¥ TUCCUMMJIISALIUS — JIBE CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa BEelecTB: aBTOTPOGHBIN 1
reTepoTpodHBIN, a3pOOHBIN U aHA3POOHBIN. DHEpreTUYecKoe odecreueHne KIeTku: npespaiienne ATO B
oOMeHHbIX nporeccax. DepMeHTaTUBHBIN XapaKTep peakluil KIeTOYHOI0 MeTaboIn3mMa

[TepBUUHBII CHUHTE3 OpraHMYECKHUX BellecTB B kieTke. [Inactuueckuit oomeH. @oTocuHTe3. XEeMOCHHTES.
AHa’poOHBIN YHEpreTUUecKuii 00MeH. AHa’poOHbIe OpraHu3Mbl. bposkeHnue, aBTOTpOoHBIHN 1
reTepoTpoQHbIN THUI MUTAaHUSA. AHa3pOOHBIE MUKPOOPTaHU3MbI KaK 00bEKThI OMOTEXHOJIOTUU. DTalbl
sHEpreTuyeckoro oomena. [ mukonu3. buonornyeckoe okuciaeHue, WM KIETOYHOE JbIXaHUE

OK 02

Tema 1.9.
Ku3HeHHbBIH
IMKJ KJIEeTKH.
Murto3. Meiio3

OcHoBHOE coaep:xaHue

Teopernueckoe o0yueHune:

Knerounslii iuki, ero nepuoasl u perymsuus. [lepuoast uarepdassl ux ocodenHoctu. Auddepenunarus
KJIETKU ¥ apecT KJIETOYHOro 1ukia. [lenenne knetku — Muto3. CTaanyu MUTO3a U TPOUCXOSIINE ITPOLIECCHI.
Kapunokunes u nuuroknses. buonornueckoe 3HaueHne MuTo3a. Meio3 — pe1yKIIMOHHOE AEJIEHUE KIETKH.
Cranun meiio3a. Meiio3 — 0CHOBa MOJIOBOTO pa3MHOKeHHs. [loBe1eHre XpoMOoCcoM B MeHO03e.
Kpoccunrosep. buonornyeckuit cmbici Menio3a. I dexTsl Meiio3a. Meiio3 B )KU3HEHHOM IHKIIE
OpraHU3MOB

OK 02
OK 04

KonTtpoJubnas padora




MonekynsapHbId YPOBEHb OpraHU3alud )KHUBOTO
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Tema 2.1.
Crpoenue
OpraHu3ma

Conep:kanue

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE TEOPETHIECKOT0 00yUYeHUsI

OpnHokiieTouHble opranu3Mel. KonoHuanbHble Oprann3Mbl. MHOTOKIIETOUHBIE OpraHU3Mbl. B3auMocBa3b
yacTel MHOTOKJIETOYHOro opranusmMa. @ynkunus. Opraisl ¥ CHCTEMbI OPraHOB. AMapaTbl OPraHoOB.
I'omeocTas opranusmMa U €ro NOoAACPKAHUE B IIPOLECCE KU3HEAEATEIBHOCTH.

@yHKIMOHANbHAS cucTeMa opraHoB. TkaHu pacTeHUi. TkaHU )KMBOTHBIX U yesioBeka. OpraHbl pacTeHUH.
OpraHel ¥ CUCTEMBI OPTaHOB )KUBOTHBIX U Y€JI0BEKa. 3HAUEHUE OIIOPbI, IBUKEHUS, IUTAHUS, IBIXaHNUS,
TPAHCIIOPTA BEUIECTB, BBIACIEHUS, 3AIUTHl. 3HAaU€HNUE NIPOSABICHUS Pa3Ipa)KUMOCTH U PETYIIALUAN

*B ToM 4uHcie HA BHIOOP 00pa30oBaTe/IbHOI OPraHu3alum:

Jns mpodeccuit/cennanbHOCTEH, CBI3aHHBIX C 00BEKTOM U3ydeHHs “PacTeHuns” TeopeTHuecKuii MaTepua
Tembl “CTpoeHne opranu3Ma’ u3ydaeTcs yriryoJieHHO Ha IpUMeEpe OpraHu3Ma pacTeHuil. TkaHu, OpraHbl U
CUCTEMBI OPI'aHOB YEJIOBEKA U JKHUBOTHBIX PacCMaTPUBAIOTCSI 0030pHO

Jns npodeccuit/ciennanbHOCTEH, CBI3aHHBIX C 00BEKTOM H3yueHUs “JKMBOTHBIE” TEOPETHUECKUIL
MmatepHai TeMsl “CTpoeHHe OpraHn3Ma’ U3ydaercst yriyOolIeHHO Ha IPUMepe OpraHUu3MOB )KUBOTHBIX.
TkaHu, OpraHbl U CUCTEMbl OPraHOB PACTEHUH U YeIOBEKa pacCMaTPUBAIOTCSA 0030pHO

Jns npodeccuii/crieninanbHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM H3yueHus “UenoBek” TeopeTHUeCKHil MaTepra
TeMbl “CTpoeHHe OpraHu3Ma’ U3ydaeTcs yriyoJieHHO Ha IPUMEpPEe OpraHru3Ma denoBeka. TKaHu, OpraHbl U
CHCTEMBI OPTaHOB PACTEHUM U KUBOTHBIX PACCMATPUBAIOTCS 0030PHO

OK 02
OK 04
IK...

OcHoBHOE CoAEPKaAaHME NMPAKTUIECCKOI'O 3aHATHUA:

Teopus kIOHANBHO-CeNEeKTUBHOr0 uMmMyHuTeTa I1. Dpnuxa, .M. Meunukosa. MHdekunonnble
3a0oJeBaHus U 3nuAeMus. Baxkneime snuaeMun B HICTOPUH YesloBeuecTBa. BakunHaims kak
npodunakTuka HHGEKIIMOHHBIX 3a00IeBaHUIA.

[IpencraBieHne yCTHBIX COOOILIEHHI ¢ Mpe3eHTaluell, MOArOTOBICHHBIX M0 MePEUHI0 UCTOYHUKOB,
PEKOMEHIOBAaHHBIX NPENOAABATEIIEM

Tema 2.2.
DopmbI

Conep:xanue

IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COEPKAHNE TEOPETHYECKOT0 00y YeHH ST

OK 02
[K...




Pa3MHOKCHU S
OpraHusmoB

Dopmbl pa3MHOXKEHHS OpraHn3MOB. becronoe u monoBoe pa3MHoKeHUE. Bupl 6€croaoro pa3MHOKEHUS:
IIPOCTOE JIEJIEHUE Ha/IBOE, [I0YKOBAHUE, Pa3MHOKEHUE CIIOPaMU, BETETATUBHOE Pa3MHOXKEHUE,
¢dparmenTanys, kKIoHupoBanue. [1010Boe pa3sMHOKEHUE.

*B ToM 4ucJe HA BHIOOP 00pa3oBaTeIbHON OPraHu3alum:

s mpodeccnii/cnenuanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM M3ydeHHUs “‘PacTeHus” TeopeTUuecKuii MaTepuan
TeMbI “D@OpMBI pa3MHOKEHHS OPraHU3MOB™ U3y4yaeTcs yriayOJeHHO Ha PUMEpPEe OpraHu3Ma pacTCHHM.
Pa3mHOXKeHUEe YenoBeka U KUBOTHBIX PACCMATPUBAIOTCS 0030PHO

Jns nmpodeccuii/ciennanbHOCTEH, CBI3aHHBIX C 00BEKTOM M3ydeHHs “JKMBOTHBIE” TEOPETHUECKHI
MaTepuai TeMbl “@opMbl pa3MHOKEHHSI OPraHU3MOB™ U3y4aeTcsl yriIyOJIEHHO Ha IPUMEPE OPraHu3MOB
KUBOTHBIX. Pa3MHOKeHHE PaCTeHU U YeIoBeKa paccMaTpUBarOTCs 0030pHO

s npodeccuii/crieninanbHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM H3yueHus “UenoBek” TeoOpeTHUeCKHil MaTepura
TeMbI “DOopMbI Pa3MHOKEHUS OPraHU3MOB’ M3y4yaeTcs YriyOJeHHO Ha IpUMepe OpraHu3Ma 4eloBeKa.
PasMmHOXeHMe pacTeHUIi U )KUBOTHBIX PACCMaTPUBAIOTCS 0030PHO

Tema 2.3.
OnTorenes
KHBOTHBIX U
qej0BeKa

OcHoBHOE CoAEcpKaHuE

TeopeTuquKoe oﬁyqelme:

N

['ameTorenes y »uBOTHBIX. CriepmaroreHe3 u ooreHe3. CTpoeHHe TOIOBBIX KJIeTOK. OIIIO0TBOPEHUE U
IMOPHOHAIILHOE Pa3BUTHE JKUBOTHBIX. [lapTeHoreHe3. OMOpuoreHes (Ha npuMepe JaHneTHrka). Ctaauu
sMOpHoreHesa

Poct u pa3zBurtue xuBoTHbIX. [locTamOpuonaneHelii nepuo. [Ipsmoe u Henpsimoe pasButue. Pa3Butue ¢
MeTamMop(030M y 0€CIIO3BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. CTaauK MOCTIMOPHOHAIBHOIO Pa3BUTHUS Y
JKUBOTHBIX U 4yenoBeka. [lepropl oHTOreHes3a yenoBeka. buosornaeckoe crapeHue u CMepThb.
I'eponTonorus

OK 02
OK 04

Tema 2.4.
OHTorenes
pacTeHui

OcHoBHOE coaepkaHue

Teopernueckoe o0yueHune:

["ameto¢ut u cnopodut. PasmMHoxeHue u pa3putue Bogopocieil. Pa3MHoxeHue U pa3BuTHE CIIOPOBBIX
pacTeHuil. Pa3MHOKEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. [lepnonsl oHTOreHe3a pacTeHUI

OK 02
OK 04

Tema 2.5.
OcHOBHBIE

OcHoBHOe coaep:kaHue

Teopernueckoe o0yueHnue:

OK 02




INOHATHUA
IF¢HETHUKH

['eHeTnKa Kak Hayka O HAaCJIEACTBEHHOCTH U N3MEHYUBOCTH OpraHu3MoB. OCHOBHBIE T€HETUUECKHUE ITOHITHS
U cuMBOJIBL. ['eH. 'eHoTun. @eHotui. AsenbHble reHbl. AJIbTepHaTUBHbIC IPU3HAKU. JJOMUHAHTHBIN 1
penieccuBHBIN npu3Haku. ['omo3urora u rereposurora. Yucras muaus. I mbpuabl. OCHOBHBIE METOBI
TeHETUKU: THOPUA0IOTNYECKUH, IINTOJOTUYECKUE, MOJIEKYJIIPHO-TEHETHYECKHE

Tema 2.6.
3aKOHOMEpPHOCTH
HacJIeI0BAHUA

OcHOBHOe coiep:KaHue

TeopeTuveckoe o0yueHue:

3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akonbl I'. Mennena: Monorubpuanoe ckpeuuBanue. [IpaBuio
JOMHUHUPOBAHUA. 3aKOH €JMHOOOPA3HsI IEPBOTO IMOKOJICHHSI. 3aKOH PaCIeIUICHUs IIPU3HAKOB.
L[I/ITOJIOFI/I‘IGCKI/IG OCHOBBI MOHOFI/I6pI/II[HOFO CKpCIIMBaHMA. I'mmioTe3a YMCTOTHI TaMeET. AHaanponmee
ckpelBanue. JuruépuaHoe ckperyBanue. 3aKOH HE3aBUCUMOT'0 HACJIe0BAaHUS IPU3HAKOB.
[NonurubpuaHOE HACIEOBAaHHUE M €r0 3aKOHOMEPHOCTH

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIePKAHNE MPAKTHYECKOT0 3aHATHSI:

Pemenne 3aa4 Ha onpeaAcCICHUE BEPOATHOCTH BO3HUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB IIPU MOHO-, U~
. HOJ'II/IFI/I6pI/I)1HOM 1 aHAJIM3UPYIOIICM CKPCIIMBAHUH, COCTABJICHUEC F'CHOTUIIMYCCKHUX CXEM CKPCIIUBAHUA

*B ToM 4Hc/Ie HA BHIOOP 00pa30BaTeJbHOI OPraHu3annu:

Jns npodeccuii/crieniuanbHOCTEN CBSI3aHHBIX C 00bEKTOM U3yueHus “‘PacteHus’” HeoOX0auM moaoop
T€HETUYECKHUX 3a/]1a4 Ha OINPE/CIICHUE BEPOSATHOCTH HACJIEICTBEHHBIX IPU3HAKOB IPU MOHO-, [TU-,
MOMUTHOPUIHOM M aHATH3UPYIOIIEM CKPEUIMBAHUU Y PaCTEHUN

Jnst mpodeccuit/cnenuanbHOCTEH CBI3aHHBIX C 00bEKTOM M3ydeHus ‘“J)KUBOTHBIE” HEOOXO0IUM 000D
TEHETUYECKUX 3a]1a4 Ha OTPE/ICIICHUE BEPOSTHOCTH HACJIEICTBEHHBIX IPU3HAKOB P MOHO-, JTU-,
MOJIMTUOPHUIHOM U aHAJTM3UPYIOIIEM CKPEIIMBAHUU Y )KUBOTHBIX

Jns mpodeccuit/cnienuanbHOCTEH CBI3aHHBIX C 00BEKTOM M3ydeHHs “UenoBek” HeoOXoaum mo100p
TEHETUYECKHUX 3a]1a4 Ha OIPE/IeNIEHUE BEPOSTHOCTH HACJIEICTBEHHBIX IPU3HAKOB IPU MOHO-, [TU-,
MOJTUTHOPUIHOM H aHATH3UPYIOIIEM CKPEUTUBAHUH Y YeTIOBEKa

OK 02
OK 04

Tema 2.7.
B3aumoageiictBue
T'€HOB

OcHoBHOE coaepkaHue

Teopernyeckoe o0yueHue:

I'enorun kak nenoctHas cucrema. MHOXECTBEHHOE JieiicTBre reHoB. [iteioTponust. MHOKeCTBEHHBIN
ayuienu3M. BzaumoperictBue amienbHbIX reHoB. KogomuuupoBanue. BzauMoelicTBue HeaJlJIEIbHBIX TEHOB.
KomniemenrapHocts. Onuctas. [lonumepus

OK 01
OK 02




HpO(l)ecCHOHaHLHO-OpHeHTI/IPOBaHHOC coacpkaHue NPAKTUHYECCKOI'0 3aHATUA

Pemenne 3amau Ha OmpeaAcCICHUC BEPOATHOCTHU BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU
PAa3JINYHBIX THUIIAX B3aHMOHeﬁCTBHH I'€HOB, COCTABJICHUEC I'CHOTHIIMYCCKUX CXEM CKPCIIMBAHUSA

*B ToM 4uHcje HA BHIOOP 00pa30oBaTe/IbHOI OPraHU3alum:

* st mpodeccuii/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM U3y4eHHs “‘PacTeHus’ HE0OX01uM 1Moa00p
TeHCTHUYECKUX 3a/1a4 Ha ONPE/ICIICHUE BEPOITHOCTH BOSHUKHOBEHHS HACJICICTBEHHBIX TIPU3HAKOB ITPU
Pa3TUYHBIX TUIIAX B3aUMOJICHCTBHUS T€HOB Y PACTEHUN

* Jlost mpodeccuii/criennanbHOCTEH CBSI3aHHBIX C 00BEKTOM U3yueHHs “JKMBOTHBIE” HEOOXOIUM MTOIO0P
TeHETUYECKUX 3a/1a4 Ha ONpeAeTICHHE BEPOSITHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX IIPU3HAKOB MIPH
Pa3IUYHBIX THIIAX B3aUMOJICHCTBUS I€HOB Y JKUBOTHBIX

* Jla npodeccuii/crienuanibHOCTEH CBSI3aHHBIX C 00bEKTOM u3yueHus “Yenosek” HEOOX0AUM MOIO0P
FCHETHYECKHUX 3a/1a4 Ha OIPE/ICIICHHE BEPOITHOCTH BOSHMKHOBEHHS HACIICICTBEHHBIX IIPU3HAKOB IIPH
Pa3IUYHBIX TUTIAX B3aMMOJICHCTBYS I'€HOB Y YEJIOBEKA

Tema 2.8.
CuenienHoe
HacJIe0BaHHe
NPHU3HAKOB

OcHoBHOE CoAEcpKaHue

TeopeTuquKoe oﬁyqelme:

3akonsl T. MopraHa. CI_[eHJ'IeHHOC HACJICJOBAHUC I'CHOB, HAPYHICHUC CLICTIJICHU. XpOMOCOMHaH TCOpHUA
HacCJIeICTBEHHOCTH. I eHeTu4YecKoe KapTUpPOBAaHHUEC XPOMOCOM. Hcnons3oBaHue KpOCCHUHTOBEpa AJId
COCTAaBJICHUA 'CHETUYCCKUX KAapT XPOMOCOM

IpodeccuoHaILHO-OPMEHTHPOBAHHOE COEPKAHUE MPAKTHYECKOT0 3aHATHS:

Pemenne 3a7a4 Ha OonpeaACICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU
CHCTIJIICHHOM HACJICAOBAHWH, COCTABJIICHUE T'CHOTUITMYCCKUX CXEM CKPCIIVBAHUA

*B Tom uncie Ha BbIOOP 00pa3oBaTeIbHON OPraHu3anMu:

s mpodeccuii/crienuanbHOCTEN CBSI3aHHBIX C 00bEKTOM U3yueHus “‘PacteHus’” HeoOX0auM mo00p
TEHETUYECKHUX 3a]1a4 Ha OIpEeJICHHE BEPOSTHOCTH BOZHUKHOBEHUSI HACIIEICTBEHHBIX TPU3HAKOB MPHU
CIIETIJIEHHOM HaCJIEIOBAaHUH Y PACTCHUM

Jns npodeccuii/crienuanbHOCTEH CBSI3aHHBIX ¢ 00beKTOM n3yueHus ‘“J)KuBoTHbBIE” HEOOX0AUM MOI00P
TeHeTUYECKUX 33/1a4 Ha ONpeJIelIeHHe BEPOATHOCTH BOSHUKHOBEHUSI HACIIEICTBEHHBIX TIPU3HAKOB ITPU
CLIETUIEHHOM HACJIE0BaHUHU Y )KUBOTHBIX

OK 01
OK 02
IK...




s mpodeccuii/cnennanbHOCTEH, CBA3aHHBIX C 00BEKTOM U3yueHH “YenoBek” He0OX0IuM 1Mo100p
TeHETUYECKUX 3a/1a4 Ha ONpeAeTICHHE BEPOSITHOCTH BOSHUKHOBEHUS HACIIECTBEHHBIX IIPU3HAKOB ITPH
CLICIUIEHHOM HACJICI0OBAaHUH y YEIOBEeKa

Tema 2.9.
I'enernka moJia

OcHOBHOe coiep:KaHue

TeopeTudeckoe o0yueHue:

XPpOMOCOMHBII MEXaHU3M OIpeIeNIEHUs 110J1a. AyTOCOMBI U TI0JIOBBIE XPOMOCOMBI. ['OMOramMeTHblIi 1
reTeporaMeTHbIN noJl. I'eHeTnyeckast CTpyKTypa IOoJI0BbIX XpoMocoM. HacnenoBanue npu3Hakos,
CLEIUICHHBIX C I10JI0OM

HpaKaneCRue 3aHATHA:

Pemenue 3amau Ha OIIpCACIICHUC BEPOATHOCTU BOZHUKHOBCHUSA HACICACTBCHHBIX IIPU3HAKOB, CUCIIJICHHBLIX C
I1IOJIOM, COCTABJICHHUC 'CHOTHIIMYCCKHUX CXEM CKPCIUIMBAHUA

OK 01
OK 02

Tema 2.10.
T'eneruka
yeJ0BeKa

OcHoBHOE CoAEcpKaHue

TeopeaneCKoe oﬁyqelme:

KapuoTtun yenoBeka. MeTopl U3yueHUs TEHETUKH YEJIOBEKA: TeHeaToTHYECKUM, OJTM3HEIIOBhIH,
[IUTOTEHETHYECKUN, OMOXUMUYECKUH, TOMYISIIMOHHO-CTaTUCTUYECKUi. HacnencTBeHHbIe 3a001eBaHms
yenoBeKa. [ eHHbIe U XpoMOCOMHbIE O0JIe3HH uenoBeka. bone3sHu ¢ HacieICTBEHHOM
MPEAPACIIONOKEHHOCTHI0. 3HAUEHHE MEIUIIMHCKOM T€HETUKHU B MPEAOTBPALLEHNUN U JI€UEHUH T€HETUYECKUX
3a00JIeBaHUIl YelOBEKa

HpaKanecm[e 3aHATHUA:

Pemenne 3a1a4 Ha OnpeaACIICHUE BEPOATHOCTH BO3HUKHOBCHUSA HACJICACTBCHHBIX ITPU3HAKOB, UCITIOJIb3Yd
METOJbI TCHETUKHU YCJIIOBCKA, COCTABJICHNUEC T'CHOTUITMYCCKUX CXEM CKPCIIHMBaHUS. Hpe)ICTaBJ'IeHI/Ie YCTHBIX
COO6HICHPII>'I C HpC3GHTaHHCﬁ O HaCJICIACTBCHHBIX 3a00JIeBaHUSAX YeJI0OBEKa

OK 01
OK 02

Tema 2.11.
3aKkoHOMepHOCTH
U3MEHYHBOCTH

OcHoBHOE conep:kanue

Teopernueckoe o0yueHune:

B3aumopeiicTBue reHotuma u cpeasl npu popmupoBanuu Gpenoruna. I3MeHUNBOCTh MPU3HAKOB.
KauecTBeHHbBIE M KOTMYECTBEHHbIE MPU3HAKKU. BU/IbI H3MEHUNBOCTH: HACEACTBEHHAs U HEHACIIEACTBEHHAs.
3aKOH rOMOJIOTMUYECKUX PSAIOB B HaciencTBeHHol usmeHunsocty (H.W. BaBuios).

MoudukaionHas, Win GeHOTUIHYecKast U3MEHYUBOCTb. POk cpesibl B MOIM(UKAITMOHHON
n3meHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psig U BapUaLlMOHHAs KpuBasl. XapaKTepUCTUKA

OK 01
OK 02
OK 04




MOIU(DUKATTMOHHOW U3MEHUYUBOCTH

HacnencrBennast, Wiy T€HOTHUIINYECKAS U3MEHYNBOCTL. KoMOMHATHBHAS N3MEHYUBOCTD.
MyTanuroHHas U3MEHYMBOCTh. BUABI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TeHOMHbIE. [[prUunHBI
BO3HUKHOBEHHMS MyTallui

IIpakTH4eckune 3aHATHSA: 2
Pemenue 3aa4 Ha onpeziesieHUe TUIA MyTallUK IIPU [Iepeiaye HACIeICTBEHHbBIX TPU3HAKOB, COCTABICHUE
TCHOTHUITUIECKUX CXEM CKpEIIMBAHUS
Tema 2.12. OcHoBHOe coJep:kaHue 2
Cenexumst Teopernueckoe o0yueHnue: 2
OpPraHu3MoB Cenexuus Kak HayKa. MeTobl CEIeKIIMOHHOM paboThl. ['eTeposuc u ero npuduHbl. FIcKyccTBEHHBIH 0TOOD: OK 01
MacCOBBIN ¥ MHIMBUYaJbHBINA. DTanbl KOMOMHAIIMOHHOM cenekiuu. CopT, mopoja, mTaMm OK 02
ANTOpPUTMBI pelIeHHE 33]1a4 Ha ONpeAeNIeHUE BO3MOKHOTO BOSHUKHOBEHHS HACIIEICTBEHHBIX IPU3HAKOB 110
CEJIKIIUH, COCTaBJICHUE TeHOTUITUYECKUX CXEM CKPEIIMBAHUS
KonTtpouabHnas paéora 2
CrpoeHure u pyHKIMHM OpraHu3Ma
Pasnen 3. Teopusi 3Bo/1ounu 16
Tema 3.1. OcHoBHOe coaep:kaHue 2
HUcrtopus Teopernueckoe o0yuenune: 2
IBOJIIOIIHOHHOTO ITepBbie 3BONIIOIIMOHHBIE KOHUENIWH. ['pagyanuctuyueckas sBoaonmonHas konuenmus JK.b. Jlamapka.
y4YeHHUs JBwxymmue cuiiel 3Bostor. Kpearmmonnsm u tpancpopmusm. Cucremaruka K. Jlunnes u e€ 3nauenue s OK 02
(GhOpMHUPOBAHUS UICH IBOTIOIHH OK 04
[TpenmnochUIKM BOBHUKHOBEHUS TapBUHU3MA. DBOJIOIMS BIIOB B Ipupoie. boprOa 3a cyliecTBoBaHuHeE.
EctectBenHsIit 0TOOp. [JuBepreHius Npru3HakoB U BUI000pa3oBanrne. OCHOBHBIE MOTOXKEHUS
cuHTeTHueckoi Teopun sBotonnu (CTI). Ponb 3BomIONIMOHHON TeopuH B (OpMHPOBAHUN HAYIHOMN
KapTUHBI MUPA
Tema 3.2. OcHoBHOe coep:kaHue 2
Muxkpossoaouus | Teoperuueckoe o0yueHue: 2 OK 02
MUKpOIBOIIOIHS M MAKPOIBOIIOLUS KaK 3TAIlbl SBOIOIIMOHHOTO Mporiecca. | eHeTH4IecKre OCHOBBI 2




HBOJIONMH. MyTaluu 1 KOMOMHAIIUH KaK 3JIeMEHTapHBIN 3BOITIOIMOHHBIN MaTepuall. [lomymsius kak
AJIEMEHTAapHAsI €IMHUIIA DBOJIOLIMH.

JBwmxymme cuibl ((hakTophl) SBOITIONMHA. MyTallMOHHBIHN MPOIecC 1 KOMOMHATUBHAS M3MEHYHBOCTD.
Murpanus. M3omsauus nonyasiuii: reorpaguyueckas (IpocTpaHCTBEHHAs ), OHMoI0ruyecKast
(peripoyKTHBHA).

EcrectBenHsblIit 0T00p — Hanpasisromuil Gpakrop 3Boaronuu. bopp6a 3a cyliecTBOBaHHE KaK MEXaHU3M
JIeMCTBUS €CTECTBEHHOTO 0TOOpa B nmonyisauusax. Bug u ero kpurepuu (pusHaku). BunoobpazoBanue kak
pe3yapTaT MUKPOIBOJIFOLUU

Tema 3.3. OcHoBHoOE coepxaHue 2
Maxkpossosouust | Teopernuyeckoe o0yueHnue: 2
Maxkpossomorus. DopMbl 1 OCHOBHBIE HarnpaBieHus Makpossostonuu (A.H. Cesepros). [1ytu 2 OK 02
JOCTHKEHUS] OMOJIOTMYECKOTO0 Mporpecca: apoMopdo3, uanoaganTanus, oomuias nereaepamus. Meroabl
M3YYEHHUS MaKpO3BOJIIOIUH. 3aK0H 3apoabliiieBoro cxoacTsa (3akoH K. bapa). buorenernueckuii 3akon (3.
['exkenpb, @. Miomiep). O01re 3aKkOHOMEPHOCTH (TIPaBHUIIa) SBOTIOIUN
Tema 3.4. OcHoBHoOE coepxaHue 4
Bosnuknosenue u | Teopernueckoe o0yueHnue: 4
Pa3sBUTHE )KU3HU | ['UIIOTE3bI MU TEOPUH BO3HUKHOBEHUS KU3HU Ha 3eMile: KpeallnOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE) 2
Ha 3emuie 3apoX/IeHUE, CTAllMOHAPHOE COCTOSTHUE, MaHCTIepMus, Onomnos3. Hayano opraHndeckoil SBOIIOLUH.
[TosiBNeHHEe IEPBBIX KIETOK. DBOMIOIHS METa00Iu3Ma. DBOIIOIHS MEePBhIX KIeToK. [IpokapuoTsl u OK 02
9YKapHOThl. [IponcxoxkieHre MHOTOKJIETOYHBIX OPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX 11aPCTB SYKAPHOT. OK 04
OcCHOBHEBIE YCPTHI 5BOJIOIHUHU PACTUTCIIBHOT'O MHPA. OcCHOBHEBIE YCPTHI OBOJIIONUHA ) KUBOTHOI'O MUpa
IpakTHyecKue 3aHATHS: 2
[IpencraBiaeHne yCTHOTO COOOIIEHHUS M JIEHTHI BpEMEHU 10 OCHOBHBIM 3TaliaM BO3HUKHOBEHUS M Pa3BUTHS
YKUBOTHOT'O U PACTUTEIILHOTO MHPA, TIOJTOTOBIEHHBIX 10 MEPEYHIO UCTOYHUKOB, PEKOMEHI0BAHHBIX
npernojiaBaTeaeM
Tema 3.5. OcHOBHOE coiep:kaHne 3
IIpoucxoxnenne | Teopernuyeckoe o0yueHue: 2 OK 02
YeJ0oBeKa — AHTpomonorus — Hayka o 4enoBeke. CHCTeMaTHIecKOe MoJIoKeHHe YeoBeka. CXOCTBO YeloBeKa ¢ OK 04
aHTpoMnoreHe3 KUBOTHBIMH. OTJINYHS YeTIOBEKA OT KUBOTHBIX. [IpIMOXOKICHHE ¥ KOMIUIEKC CBSI3aHHBIX C HUM




MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3Ta U BTOPOW CUTHAIBHOU cucTeMbl. COOTHOIIEHHE OMOJIOTHYECKUX U
COLMATILHBIX ()aKTOPOB B AaHTPOTIOTCHE3E

OCHOBHBIE CTaJIUU AaHTPOTIOTeHE3a. [[pHONMUTEKN — MPEIKHU YeIOBeKa U YEIIOBEKOOOPA3HBIX 00E3bsH.
[IpoToanTpon — npealIecTBEHHUK YeloBeKa. ApXaHTpOIl — JpeBHEMi yenosek. [laneoantpon — qpeBHMi
yenoBeK. HeoaHTpor — yenoBek COBPEMEHHOI0 TUIMA. DBOJIOLUS COBPEMEHHOTO YeIOBEeKa.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PACchl: €BPONECONIHAS (€Bpa3uiicKas), HErpO-aBCTPAIOUTHAS
(9KBaTOpHANIbHAS), MOHTOJIOUTHAS (a3HMaTCKO-aMepuKaHcKas). BpeMs u MecTo BO3HUKHOBEHUS
yeJioBeYeCcKuX pac. EAMHCTBO UyenoBeueckux pac

IIpakTHyeckue 3aHATHA: 1
Bpewmst 1 myTH paccenenus yenoBeka no ranete. [Ipucrnoco0aeHHOCTh Ye0oBeKa K Pa3HbIM YCIOBHSIM
cpenabl. Biusinue reorpaguueckoii cpeasl Ha MOp(}OJIOTHIo U (PU3HOIOTHIO YeTOBEKa
3amuTa JIEHT BpEeMEHH U MEHTAJIbHBIX KapT B JOpMaTe YCTHOT'O COOOIIEHUS, TOATOTOBIECHHBIX 110 EPEUHIO
UCTOYHUKOB, PEKOMEH/IOBaHHBIX IIPET01aBaTelIeM
KouTtpoubHasn 2
TeopeTuueckre acreKThl YBOIOIUH KU3HHU Ha 3emiie
padora
Pa3nea 4. dxonorus 26
Tema 4.1. OcHoBHOe coaep:kaHue 2
JKOJIOTHYECKHUE Teopernueckoe o0y4uenune: 2
(akTOpHI M Cpenpl 00MTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/lyIIIHAsI, TOYBEHHAs, BHYTpUOpraHu3MeHHast. GU3uKo- OK 01
cpeabl AKU3HH XUMHYECKHE OCOOEHHOCTH CpeJl OOMTaHMs OpraHu3MoB. [Ipucrnoco6ienns opraHu3MoB K JKU3HH B pa3HbIX OK 07
cpenax. [lonstue skonoruueckoro pakropa. Knaccudukamnus sxonorndyeckux ¢axkropos. [Ipasuiio
muaumyMa 0. JInbuxa. 3akon TonepantHocT B. llendopna
Tema 4.2. OcHoBHoOe coepxxaHue 4
Momyasimumust, Teopernyeckoe o0yueHue: 2
coo01ecTBa, DKosoruyeckasi XapakTepUCTHKa BUJIA U OIS, DKOJIOTHYecKas HUIIA BU1a. DKOJIOTHYECKUE OK 01
IKOCHCTEMbI xXapakTepucTuku nonyssmuu. CoolIriecTBa U 3KkocucTeMbl. broienos u ero crpykrypa (B.H. Cykades). OK 02
CBs13u MeXly opraHu3MaMu B 6uoreHo3e. CTpyKTypHbIE KOMITIOHEHTHI 3KOCHCTEMBI: TPOTYLIEHTHI, OK 07

KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BellecTB U MOTOK SHEPTHH B d3KOcUcTeMe. Tpoduyeckue ypoBHH.
AHTpONOreHHbIE SKOCUCTEMBI. ATPOIKOCHCTEMBI. OTIMUYUS arpO3KOCUCTEM OT OMOT€OLIEHO30B.




Ypb6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI YPOO3IKOCUCTEM

HpaKaneCRne 3aHATHUA:

Tpoduyeckue uenu u cetu. OCHOBHBIE ITOKa3aTENN YKOCHUCTEMbI. brioMacca 1 npoaykius. IKoIoruueckue
NUpaMUJIbl yucell, buomaccsl ¥ 3Hepruu. [IpaBuiio nupaMuabl SHEPrUH.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 33aJJaHUI 110 MEPEHOCY BEIIECTBA H SHEPTUHN B SKOCUCTEMAX C
coCTaBJIeHHE TPOPHUUECKUX IIeTIeH 1 MUpaMHl OMOMACChl U SHEPTHU

Tema 4.3. OcHOBHOe coiep:KaHue

buocdepa - Teopernueckoe o0yueHue:

rjo0ajJbHas buocdepa — xxuBas obonouka 3emin. Pazsutue npeacrapinenuii o onochepe B Tpynax B.M. Bepuanckoro.

IKOJIOrHYeCKas O6uactu 6uocdeps! u e€ cocras. XKuBoe BemecTBo Onocdeps! u ero GyHKIUU OK 01

cucremMa 3aKOHOMEPHOCTH CyliecTBOBaHMs Orocepbl. OcodeHHOCTH Orochephl Kak IIT00aTbHON YKOCHCTEMBI. OK 02
Junamudeckoe paBHOBecHe B Onocdepe. PurmMmudnocTs siBienuit B Onochepe. KpyroBopotsl BemecTs u OK 07
OMOreOXMMHUYECKHE HUKIBL. [ 7100anbHbIe KOIOrHIeCKUe MPOOIeMbl COBPEMEHHOCTH M IYTH UX PEILCHUS
IIpakTHyeckne 3aHATHA:
Perennie nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3314 Ha OIpe/IeTIeHHE MIOMAAN HaCaXICHUH st
CHIDKEHUSI KOHIICHTPAIIUHU YTIIEKHCIIOTO ra3a B aTMoc(epe CBOero pernoHa MpoKUBaHHS

Tema 4.4. OcHoBHOe coJep:kaHue

Bausinue Teopernueckoe odyueHue:

AHTPONMOreHHBIX | AHTpPOIIOTreHHbIE BO3/IecTBUSA Ha Onocdepy. 3arpsa3HeHUs Kak BUJ aHTPOIIOI€HHOTO BO3AECHCTBUS

¢paxTopos Ha (xumuuecroe, gpuzunecxoe, buor02UYECKOe, OMX00bI NPOU3BOOCEA U NOMPebieHUs). AHTPOTIOTCHHbBIE

ounochepy BO3/1eHCTBUS Ha aTMocdepy. Bo3aelicTBus Ha runpocdepy (3aepazmnenus u ux uCmoYHuUKY, UCMOUeHUs OK 01
600). BoznerictBus Ha nutocdepy (deepadayus noussl, 8o30eticmsue Ha 2o0pHble NOpPood, Heopa). OK 02
AHTpOTIOTEHHBIE BO3/ICHCTBUSI HA OMOTHYECKHE COOOITIECTBA (1eca u pacmumenvhble co0OWecmaa, OK 04
HCUBOMHBIU MUD) OK 07
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE MPAKTHYECKOI0 3aHATHSA: IK...

Pemienne IMPAKTUKO-OPHUCHTUPOBAHHBIX PACUCTHBIX 3aJlaHuM 110 COXPAHCHUIO TPUPOAHBIX PECYPCOB CBOCTO
pEeruoHa 1nmpoxXKuBaHus

*B ToM 4Hc/1e HA BHIOOP 00pa30BaTeJbHOI OPraHu3annuu:

s mpodeccnit/cenuanbHOCTEH CBI3aHHBIX C 00BEKTOM M3Y4eHHS ‘“‘PacTeHus” mpeiaraeTcst MpaKkTUKO-




OpPUEHTUPOBAHHOE PACUETHOE 3aJIaHUE 110 PACUETy CTPYKTYpHI 3al1acOB JPEBECUHBI

Jis mpodeccuii/cennanbHOCTEH CBSI3aHHBIX ¢ 00bEeKTOM M3yueHus “KUBOTHBIEC” mpeaaraeTcs NpakTUKO-
OPUEHTHPOBAHHOE PACUETHOE 33/1aHNUE 110 OLEHKE PHIOOIIPOAYKTUBHOCTH BOAOEMOB

s mpodeccuii/cenuanbHOCTEH CBI3aHHBIX C 00BEKTOM M3ydeHHS “UenoBek™ mpejraraeTcs MpakTHKO-
OpPUEHTUPOBAHHOE PACUETHOE 3a/laHue pacyeTa BOAOMOTPEOICHUS HACEIEHHOTO IMyHKTa

1 mpodeccuit/ciennanbHOCTEH CBSI3aHHBIX C TOOBIYEH MOJIE3HBIX HCKOMAEMBbIX TPEeAaraeTcs MPaKTHKO-
OPUEHTHUPOBAHHOE PACUETHOE 3a/IaHUE 10 PAaCUETy CPOKAa UCUEPIIAEMOCTH IPUPOIHBIX PECYPCOB

s mpodeccuit/cnennanbHOCTEH CBSI3aHHBIX C CEIBCKUM X03sICTBOM MPEIaraeTcs MPakTHKO-
OPHEHTHPOBAHHOE PACUETHOE 33aJaHUE 110 OLIEHKE OajlaHCa OPraHNYECKOr0 BELIECTBA TOYBBI

Tema 4.5.
Biausinue
COLIMAJIbHO-
IKOJIOTHYECKHUX
(¢axTopoB Ha
310pOBbe
yeJioBeKa

OcHOBHOe co/iep:KaHue

10

TeopeTuueckoe odyueHue:

3710poBbE U €ro cocTabistomue. GakTopspl, NOJO0KUTEIBHO U OTPULIATEIBHO BIUSIOLINE HA OPTraHU3M
yenoBeka. BpemHbie MpUBBIYKY: TIOCIEACTBHS U podriiakTika. [Ipobiiema TeXHOTeHHBIX BO3ICHCTBUI Ha
3/10pOBbE YeJIOBEKA (3JIEKTPOMArHUTHBIE MOJIsI, OBITOBAs XUMHUS, U30BITOUHBIE IITYMbI, paAHalUs U T.11.).
AnanTanusi opraHu3Ma 4ejoBeka K (pakTopaM OKpy»Karoliei cpeibl. 3allluTHbIE MEXaHU3Mbl OpraHu3Ma
4esoBeKa. 3J0pOBbE U pabOTOCIIOCOOHOCTD.

[Tpuniuns! popMHupoBaHuUs 3A0poBbecOeperaroiero nopeaeHus. Puzndeckas akTHBHOCTh U 3/I0POBbE.
I'pynnsl 310poBbsi. OCHOBEI 3aKaMBaHUsl. buoxuMHuUuecKkne aceKTsl palMoHaNbHOro nuTtanus. [Ipasuiia
0€30MacHOro UCMOIb30BaHMs OBITOBBIX TPUOOPOB U TEXHUUYECKUX YCTPOMCTB

HpaKanecm[e 3aHATHUA:

Omnpenenenne CyTOYHOTO pallMoHa MUTAHUS

COB,Z[aHI/Ie I/IHJII/IBI/IIIyaJ'ILHOI\/'I MaMATKU IO OpraHu3aluu paHHOHaHBHOﬁ (I)I/I3I/I‘-ICCKOI71 AKTHUBHOCTHU

IIpodeccrnonaibHO-0PHMEHTHPOBAHHOE COAEPKAHUE JIA0OOPATOPHOIO 3aHATHSA

N == N

JlaGopaTopHas paboTa Ha BBEIOOD:
1. JlabopaTtopnas pabora «YMCTBeHHas: paboTOCIIOCOOHOCTH

OBajieHne MEeTo/1aMu OIpeIeNIeH s T0Ka3aTesiell yMCTBEHHOM paboTOCIOCOOHOCTH, OObSICHEHHE
MOJYYEHHBIX Pe3yJbTaToB U (POPMYIHUpPOBaHHE BBIBOJOB (TMCbMEHHO) C UCTIOIb30BAHUEM HAYUHBIX
MIOHATUM, TEOPUN U 3aKOHOB

OK 02
OK 04
OK 07
IIK...




2. JlabopatopHas pabota «BrnusHue abnoTniecknx (GakTopoB Ha YeloBeKa (HU3KUE U BHICOKHE
TEMITEPATYPhI)»

W3y4yeHne MEXaHU3MOB aJalTallid OpraHu3Ma 4ejJ0BeKa K HU3KMM U BBICOKMM TEMIIEpATypaM U
00BSICHEHHUE MOJIyYEHHBIX PE3Y/IbTaTOB U (POPMYIMPOBAHNE BBIBOAOB (IMCBMEHHO) € HCIIOJIb30BAaHUEM
Hay4YHBIX IIOHATHM, TEOPUM U 3aKOHOB

*B ToM 4nciie Ha BLIOOP 00pa30BaTeILHOI OPraHU3alNM:

B kauectBe TPUTITCPOB CHUIKAIOIIUX pa6OTOCHOCO6HOCTI> HCII0JIB30BAaTh YCJIOBHA OCYIICCTBIICHHUA
HpO(l)CCCHOHaHbHOfI ACATCIIbHOCTU: IITYM, TEMIICpATYypa, (1)H3qucxaﬁ Harpyska v T.n1.

KonTpoabHnasi padora 2
TeopeTnueckne acieKThbl IKOJIOTMH
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue MPUKJIAJTHOTO MOLYJIs1)
Paspnen 5. buoJiorus B :KU3HH 8
Tema 5.1. Conep:xanue 4 OK 01
buorexnouoruu B | Teopernueckoe o0yueHune: 2 OK 02
KU3HU KAKI0T0 buotexHonorus kak Hayka ¥ Npou3BoAcTBO. OCHOBHbIE HAPABJICHUSI COBPEMEHHONW OMOTEXHOJIOTHH. 2 OK 04
Mertonbl 6noTexHonorur. OObeKThl OMOTEXHOIOTMU. DTHKA OMOTEXHOJIOTHUYECKUX U TEHETUYECKUX IIK>...
sKcIepuMeHTOoB. [IpaBuia noucka u aHanu3a GMO3KOIOrMUECKON HHPOPMAIIUHU U3 Pa3IUNYHBIX HCTOYHUKOB
(Hay4Has u yuyeOHO-Hay4yHas JIMTeparypa, CpeCTBa MacCOBOI MHPopMaIiu, ceTb IHTepHeT u npyrue)
IIpodeccrnoHa/IbLHO-OPHEHTHPOBAHHOE COAEPKAHUE IPAKTHYECKOI0 3AHATHSA: 2
Keiicpl Ha aHaM3 HHGOPMALIUU O HAYYHBIX JOCTHKEHHUAX B 00JACTH T€HETUYECKUX TEXHOJIOT U,
KJIETOYHOM MH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH. 3aIuTa Keica: IpecTaBiIeHrue pe3yIbTaTOB PELIeHHUs
KeiCOB (BBICTYIUICHHUE C MTPE3EHTAIHEN)
Tema 5.1 oOs3aTenbHa A U3ydeHUs CTYJEHTaMH Bcex mpodeccuit/cnenuanibHOCTe!
*Tema 5.2.1. buorexHosornu B meauinude u papmanun (s npodeccuii/cnenuanbHocTel 4
Tema 5.2.1. Conep:xanue 4 OK 01
buorexnosiorun B | [IpakTuyeckue 3aHATHS: 2 OK 02




MeIMUHHEe H Pa3Butue OnorexHonoruii B 061acTi MEAUIUHBI M (DapMalliy U IPUMEHEHHE UX B )KU3HU YEJIOBEKa, IIOUCK 2 OK 04
dhapmanuu U aHaIM3 UH(OPMAIMK U3 PA3TUYHBIX HCTOYHUKOB (Hay4Hasi M yueOHO-HaydHas JIMTepaTypa, CpeACTBa

MaccoBoi nHpopmanuu, cetb IHTEepHET U Apyrue)

Kelicsl Ha aHaINM3 HHPOPMALIUU O Pa3BUTUU OMOTEXHOJIOTUI B MeAMLIMHE U (papmaniuu (110 rpymnmam)

3ammura keiica: [Ipencrabienne pe3yabTaTOB pelIeHUs KEHCOB (BBICTYIUICHUE C Mpe3eHTAIEH ) 1
Tema 5.2.2. Conep:xkanue 4 OK 01
buorexnosornu n | IIpakTuyeckue 3aHATHA: 4 OK 02
KMBOTHbIE Pa3BuTHe OMOTEXHOIOTUH C UCTIONB30BAHUEM KUBOTHBIX, IPUMEHEHUE IIPOAYKTOB OMOTEXHOIOIUU B 2 OK 04

YKU3HH YeJIOBEKa, MOUCK U aHAIH3 HH()OPMAIMH U3 PA3TUYHBIX HCTOYHUKOB (Hay4Hasi M yueOHO-HayqHas

JaUTEparTypa, CpeCTBa MacCoBOM nHpopmaluu, cetb IHTEpHET U Ipyrue)

Keiicpl Ha aHa/IM3 HHPOPMALIMKU O Pa3BUTUU OMOTEXHOJIOTUH C UCIOIb30BAHUEM KUBOTHBIX (I10 IpyIIIam)

3amura keiica: [IpencraBieHue pe3ynbTaToB pellieHHs KEMCOB (BBICTYIIJICHUE C IIPE3CHTALIUEH ) 2
*Tema 5.2.3. BuoTrexHoJ10ruu U pacTeHust 4
Tema 5.2.3. Conep:xanue 4 OK 01
buorexnojoruu u | [IpakTHYeCKHE 3aAHATHSI 2 OK 02
pacTeHus Pa3BuTne GMOTEXHOJIOTHI € UCTIOIB30BaHUEM PACTEHUM, IPUMEHEHUE MTPOJYKTOB OMOTEXHOJIOTUH B KU3HU 2 OK 04

4eJI0BEKa, MOMCK M aHAIN3 HH(POPMAIMK U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4Has IIK...

JUTepaTypa, CpecTBa MaccoBoi nH(popmanuu, cetb IHTepHET u Apyrue)

Kelicbl Ha aHanu3 MHPOpPMALMK O Pa3BUTUH OMOTEXHOJIOTHH C HCIOJIB30BaHUEM PAaCcTEHUH (110 rpyIam)

3amura keiica: [IpencraBienne pe3yabTaTOB PEIICHUs KEHCOB (BBICTYIUICHUE C MPe3eHTAIEH ) 2
*Tema 5.2.4. BHOTeXHO0JIOTHH B TPOMBILJICHHOCTH (111 Mpogeccuii/cnenuanbHOCTeH 4
Tema 5.2.4. Conep:xanue 4 OK 01
buorexnoynorun B | [IpakTnyeckue 3aHATHA: 4 OK 02
NPOMBINUIEHHOCT | Pa3zBuTHE MPOMBIIUIEHHON OMOTEXHOJIOTUIN U €€ TPUMEHEHHE B KU3HU YeJI0BEeKa, MIOUCK U aHAJIN3 2 OK 04
" nH(pOpMallMU U3 PA3IUYHBIX HICTOYHUKOB (Hay4yHas M yueOHO-Hay4Has JUTepaTypa, CpeACcTBa MacCOBOM

uH(popmanuu, cetb UHTEpHET U 1pyrue)

Kelicbl Ha aHanu3 HHGOpPMALMK O Pa3BUTHH TPOMBIIIIIEHHON OMOTEXHOJIOTUH (IO TpyInam)

3amuTa keiica: [IpeacraBienue pe3yabTaToB PeLIEHUs KEHCOB (BBICTYIUIEHHE C IPE3EHTALUEN ) 2




*Tema 5.2.5. CouHAIBLHO-ITUYECKHE ACIEKTHI OMOTEXHOJIOT Ml

4
Tema 5.2.5. Conep:xanue 4 OK 01
CoumnajbHo- IIpakTnyeckmne 3aHATHS: 4 OK 02
ITHYECKHUE OTHYECKHE aCTIeKTHI Pa3BUTHsI OMOTEXHOJIOTUI U MPUMEHEHNE UX B )KU3HU YEJIOBEKA, TOUCK M aHATIN3 2 OK 04
aCHeKThI UH(pOpMAINY U3 PA3IMYHBIX UICTOYHUKOB (Hay4Has U y4eOHO-Hay4YHas JINTepaTypa, CpeacTBa MacCOBON
OMOTEeXHOJIOTH I uH(popMaluu, cetb UHTEpHET U Ipyrue)
Keiicbl Ha aHamu3 uHpOpMAIK 00 STHYSCKHUX ACTIEKTaX Pa3BUTHs OMOTEXHOJIOTH (110 rpyIinam)
3amuTa keiica: [IpeacraBienue pe3ynbTaToB pelIeHUs! KEHCOB (BBICTYIUIEHHE C IIPE3EHTALUEN ) 2
OcHoBHOE co/lep:KaHue
Pa3pen 6. BuoskoJiornyeckue uccjie10BaHusI 14 OK 01
Tema 6.1. OcHOBHOe coiep:KaHue 4 OK 02
OcHoBHbIe Teopernueckoe oGydenue: 2 OK 04
METOABI Hayunsrit MeToa. MeTop OMOIKOJIOrMYECKUX UCCIIEOBAaHHUMA: TIOJIEBbIE, Ta00PAaTOPHEIE, 2 OK 07
OMOIKOJOTHICCKH | 5y crepuMeHTaNbHBIE. MOHHTOPHHT OKPY/KAIOMIEH CPEIbl: JTOKATBHBIH, PErHOHAIBHBIA M TI0GATEHbIH
X MCC/IEIOBAHMHA | MeTop! TOKCKA, aHATH3A ¥ 00PAGOTKH HH(POPMAIMH O MPOSKTE B PA3TUUHBIX HCTOUHHKAX
JlabopaTopHble 3aHSTHUS: 2
[TocTanoBKa 11e1H, 3a/1a4, BBIIBM)KEHUE TUIIOTE3BI, TIPOBEICHIE SKCIIEPUMEHTA TI0 OTIPEICIICHUIO 2
ONITHMAJIBHBIX YCIOBUI /ISl pOcTa U (PU3HOIOTHYECKOI aKTUBHOCTH JPOMIKEBBIX KIETOK. BhIsBICHUE
3aKOHOMEPHOCTEH, (hOpMyITUPOBaHUE BEIBOIOB U IIPOTHO30B.
JlaGopaTopHble paboThI Ha BBIOOP IO MUHU TPYIIIaM:
1. BrusiHue TemmepaTypbl Ha pocTa U (PU3HOIOTHYECKYIO aKTHBHOCTD JPOMIKEBBIX KIETOK
2. BrnusHue yriieBo 0B Ha pocTa u (PU3UOIOTUYECKYIO aKTHBHOCTD JIPOJKIKEBBIX KIIETOK
3. CoueraHHOE BIHMSHUE TEMIIEPATYPhI U YTICBOIOB HA POCTa U (PU3HOIOTHYECKYIO
AKTHBHOCTH JIPOXKKEBBIX KIIETOK OK 01
OK 02
OcHOBHOe coep:kaHue 10




Tema 6.2.
Buoskosornueck
Uil IKCIIEPUMEHT

IIpakTH4yeckoe 3aHATHE

0O0630p TeM yueOHO-HCCIe10BaTeIbCKIX TPOEKTOB. BEIOOP yueOHO-1CcCIe10BaTeNbCKOr0 MPOEKTa U3
npeiokeHHbIX. @OpMUPOBaHNE KOMaH bl IPOEKTA. AJITOPUTM BBIITOJIHEHHS ITPOEKTA.
Kaxxmas rpymnmna BeIOMpaeT oJIMH U3 BAPHAHTOB YI€OHO-MCCIIEIOBATEIHCKIX MIPOCKTOB!

1. Ouenka kauecTBa aTMOC(HEPHOT0 BO3TyXa

2. OreHKa KauecTBa IOYB METOJIOM (PUTOTECTUPOBAHUS

3. OIIGHKa Ka4dyeCTBa BO/JI HOBerHOCTHI)IX BOJIOEMOB I10 OpFaHOHGHTI/I‘IGCKI/IM H q)HSI/IKO-XI/IMI/I‘ICCKI/IM
CBOMCTBaM

4. Bnusuaue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIIUX PACTEHHH
5. BnusiHMe cosieBOro 3arpsA3HEHMs Ha POCT U Pa3BUTHE CEMSH BBICIINX PaCTEHUN

Ilepeulii sman vinonHenus npoekma:

ObocHOBaHME aKTyaJIbHOCTH BEIOPaHHOM TeMbl. BrisiBiIeHHe mpo0i1eMbl ncciieoBaHus, (HOpMyITUpOBaHHE
runotessl. Beibop MeTo10B nccnenoBanus. Beibop Touek otOopa npod Ha TEPPUTOPUH HCCIIEJOBAHUS.
[TocranoBka neneit u 3a1a4 uccnenoBanus. OnpeaeneHne GopMbl IPEACTABICHUS PE3yIbTaTOB

OK 04
OK 07




HCCICA0BaHUs. OHpeI[eJICHI/IC OTaIllOB U COCTAaBJICHUC I1JIaHA UCCIICIOBAaHUA

JlabopaTopHble 3aHATHS 3

Bmopoii sman évinonnenust npoekma: mMoAroTOBKa He0OOXOAUMOM MOCY/IbI B MaTepHata JJisi SKCIIEPUMEHTA, 1
NPOBE/ICHUE IKCIICPHUMEHTA, IEPUOIUUECKast IPOBEPKa TEUSHHs IKCIIEpUMeHTa/ cOOp Marepuala B
BBEIOpaHHBIX TOYKaX 0TOOpa mMpod

Tpemuui sman evinoneHuss npoekma. TMOTYy4eHUE NEPBUUYHBIX SKCIIEPUMEHTAIbHBIX JAHHBIX, IPOBEIACHHE 1
CTaTHUCTUYECKON 00pabOTKH MMOJIyYEHHBIX JaHHbBIX
Yemeepmuwiii 5man 6blnoaHeHUss NPOeKma: BhISIBICHUE 3aKOHOMEPHOCTEH, (popMynrpoBaHUe BHIBOAOB U 1
MIPOTHO30B, OIIEHKA KaueCTBa UCCIEAYyEeMOro 00bEeKTa MO pe3yabTaTaM OMOIKOJIOTHYECKOT0 aHAIN3a

IIpakTHyeckue 3aHATHS 2
3ammra npoekra. [IpesncraBieHue pe3yabTaTOB BHIIIOJIHEHUS yU€OHO-UCCIIE0BATEIbCKUX IPOEKTOB )

(BBICTYIIJICHUE C MTPE3EHTAIINEH )
IIpomexxyTouHasi arrecTanus (3K3aMeH) 6

Bcero: 144




3. YCJIOBUSA PEAJIMBALIUUA ITPOT'PAMMBI INCHUITIJINHBI

3.1. TpeGoBaHusi K MUHUMAJIbHOMY MaTepPHAJIbHO-
TEXHHYECKOMYO00eCIedYeHHU 0
Jlns peani3aliuy MporpamMMbl TUCIUIUIMHBI €CTh CJICAYIOIIEE:

» kabuHer «buWojorum», OCHAIICHHBIA 00OpyIOBaHUEM: MeOeib, JTOCKa,
MeJl, HarfisgHble MocoOus (KOMIUIEKThl y4e€OHBIX TaOJIWII, TUIAKATOB),
TEXHUYECKUMHU CPEJCTBAMH OOYYCHHS: KOMIBIOTEP C YCTPOWCTBAMHU
BOCIIPOU3BEEHUS 3BYKA, MYJIbTUMEANA-TTPOCKTOP C SKPAHOM.

» MHHHMAJILHBIA HA0OP IS TPOBEICHUS MPAKTUICCKUX 3aHITHIA,

» BUIUOTEKA 110 pa3jiejaM U TeMaM.

3.2. HudopmanuonHoe odecneyeHue peaau3anuu NporpaMmsbl

Jlist peanuzanuu nporpaMMbl OUOIMOTEUHBIN (OHT 00pa3oBaTENIbHON
OpraHu3alliy JOJKEH UMETh NIeYaTHbIC W/WUJTH DJIEKTPOHHBIE 00pa30BaTe/IbHbIC U
nH(OPMAITMOHHBIE PECYPCHI, PEKOMEHJOBAaHHBIE JIJIs1 UCTIOJIb30BAHUS B
o0pa3oBaTeIbLHOM MpoIecce, He cTapiie 5 JeT C MOMEHTA U3/IaHMUsl.

OcHoBHas JauTeparypa:

1. buonorusi: ydeOHUK W TPAKTUKYM JJIsi CPEIHEro MpOo(ecCHOHATBHOIO
obpazoBanus /B. H. Speirun [u ap.]; mox penaknueit B. H. Speiruaa. — 2-
e m3a. — MockBa: WM3mareiancTBO Opair, 2023. — 378 c.
https://urait.ru/bcode/511618

JlonmoJIHUTEJILHAS JJUTEPATYPA:

HNuTepHeT pecypcsr:

1. Jlanb: anexTponHo-6ubMMoTeUHas cucrema. — URL:

https://e.Janbook.com/

ITopTa, mocBAIMIEHHBIN SBOJIIOLMH YesIoBeKa: https://antropogenez.ru/

. Hay4yHO-TIOIIyISIpHBIN CAUT C HOBOCTSIMU O JOCTHUKEHUSX B

COBPEMEHHOMOUOIOTHHN ¥ MEIUIIMHE U MaTepUaIaMi U3 HAy4YHbIX

XKypHaJoB: https://biomolecula.ru/

Bba3a 3nanwnii mo BceM TeMam OMOJIOTHUH U MeQUIMHBL: http://medbiol.ru/

CaiiT ¢ MUHU-JICKIIUSAMH CTICIIMAIICTOB BO BCEX 00IACTIX HAYKHU.

EcThoTnensHbie pa3iensl 0 OMOJI0THH U METUITUHE:

https://media.foxford.ru/articles/biology-online

6. bubimoTreka MaTepuanoB, KHUT U y4eOHUKOB, CTaTeH IS

IIKOJIBHUKOB UCTYAEHTOB: http://humbio.ru/

Bces 6uosnorns: https://www.sbio.info/

8. DrnexTpoHHBIE 00pa30BaTENbHbBIE PECYPCHI IO OMOJIOTUH:
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-

resursy-po-
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https://urait.ru/bcode/511618
https://e.lanbook.com/book
https://antropogenez.ru/
https://biomolecula.ru/
http://medbiol.ru/
https://media.foxford.ru/articles/biology-online
http://humbio.ru/
https://www.sbio.info/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA

KonTpoiib
IpernojiaBaresieM

nu

JUCHUILIAHBI
OLICHKAa PE3YJIbTATOB O6Y‘IGHI/ISI OCYHICCTBIIACTCA
Imponecce IIPOBCACHUA IMPAaKTUICCKUX 3aHITUU J51

J'Ia60paTOpHBIX pa60T, TCCTUPOBAHHA, a4 TAKIXKC BBIIOJIHCHUA O6yan0HlHMHCH

WHJMBUAYAJbHBIX 3aJlaHUM, MNPOEKTOB, HCcieAoBaHUU. Pe3ynbTaThl 0OydeHUSs

OIpCACIIAOT, 4TO O6y‘—IaIOH_II/IeC$I AOJIKHBI 3HATH, IIOHUMATh U ACMOHCTPHUPOBATH

110 3aBCPIICHNUN U3YUCHUA AUCHUIIIINHBI.

PesyabTarsl ocBOCHUSA

Pe3y.]'ll>TaTbI OCBOCHUSA NUCIUIIJINHBI

AMCHMILTMHBI HANpaBJeHbl HA GopMHUPOBaHHE ®opMBbI H METOBI
OK u IIK JIP

®opMupoBaHue yMEHUH OK 3arnonHeHne TabIHIIBI C
O0OBSCHATH POJIbL OMOJIOTHH B 01 JIP 10 bepexnuBo | onucannemM MeToI0B
Q)OpMHpOBaHI/II/I HAay4YHOI'O OTHOCSIHII/IﬁCH K MHUKPOCKOIIUPOBAHUSA C UX
MHPOBO33PEHHUSL; BKIIA]I IPUPOAHOMY HACICAHIO | JJOCTOMHCTBAMH H
OMOJIOrMYECKHUX TCOpI/Iﬁ B CTpaHbL u MHpa, HEIOCTaTKaMU.
(opMHpOBaHUE COBPEMEHHOM TPOSBIIAIOIIHIA
€CTECTBCHHO-HAYYHOU KapTUHBI chopMHPOBAHHOCTH anommenue Tabymibt «Brtan
MHpa; eAMHCTBO KUBON K JKOJIOTUYECKON YHUCHBIX B PasBUTHC 6140“05““»
HEXUBOM IPUPOJIBI, POJCTBO KyIbTyphl Ha OCHOBe | SATOTHEHHE CPABHUTEILHON 5
’KHUBBIX OPTaHU3MOB; HOHUMAaHUSI BusHps | TAOJHMIIBI CXOJICTBA M PasIHyHii
Buosorus xak Hayka. OOmiast COLIMAJIbHBIX, JKHUBOI'O K HE XXUBOT'O
XapaKTePUCTHKA JKU3HU IKOHOMHYECKUX u | [IpoBepka reTpasu.

NPOhecCHOHATEHO- ITpoBepKka JOMAIHUX 3a1a4.

NPOM3BOACTBEHHBIX OLeHMBaHKE MTPAKTHYECKUX

IPOLIECCOB Ha | Paodor. 5

OKpYKAIOIylo  cpeny. | [IPOMEKYTOUHBIH KOHTPOIIb.

BeIpaxxaronmit

JIeATENbHOE  HENPHSITHE

JIEUCTBUNA, MPUHOCIIINX

BpEN IPUPOIE,

pacro3HarImMn

OIaCHOCTH cpesl

oburtanus,

MpEayIPEKTAFOLINNA

PHCKOBAaHHOE IIOBEJEHUE

JPYruX rpaXK/iaH,

MONYJIIPUZUP YOI

CHoCOOBI COXpaHEeHHUs

HNAMSATHUKOB  IIPUPOJIBI

CTpaHBbl, peruona,

TEPPUTOPHH, ITOCEICHUS,

BKJIFOUCHHBIN B

o0LIeCTBEHHbIE

WUHUIMATHBBI,

HaIpaBJIEHHBIC Ha 3a00Ty
0 HUX




®opmyaMpoOBaHUE 3HAHUI O
KJIETKe—CTPYKTYPHO-
(GyHKIHOHANbHAS  €IUHHUIA
“KMBOT0, KJI€TOYHOH Teopuu

- OCHOBHBIE ITOJIOKEHUS
OMOJIOrMYECKUX TEOPUIl U
3aKOHOMEPHOCTEH: KJIETOYHOM
TEOPUH

- CTpOCHUE U
(GYHKIIMOHUPOBaHUE
OHMOJIOTHYECKUX OOBEKTOB:
KJICTKH, TEHOB M XPOMOCOM,
CTPYKTYPBI BUAA U DKOCUCTEM;

04

OK
01

OK
02

OK

JP 13
JeMoHCTpupyrOmui
TOTOBHOCTh U
CIIOCOOHOCTh BECTH
JIAAJIOT C IPYTUMH
JIIONBMH, TOCTUTATh B
HEM B3aMMOIIOHHMAaHU,
HAXOOUThH OOIIKeE I[EIN U
COTPYIHUYATH JJI UX
JIOCTH)KEHHS B
npodeccuoHaNbHOM
JIEITEIbHOCTH

CrpykTypHO-(pYHKIIHOHATILHBIE
(bakTOpBl HACIEICTBEHHOCTH

OK
01
OK
02

JIP 10  Bepexnuso
OTHOCSIINICS K
MPUPOAHOMY  HACJIEIAHIO
CTpaHsbl u MHUpa,
IIPOSIBIIS IO
c(hOpMUPOBAHHOCTh
3KOJIOTMYCCKOM
KyJIbTypbl  Ha
IMOHUMAaHUS
COLIMAJIbHBIX,
SKOHOMMYECKHUX u
npogeccuoHaIbHO-
MIPOU3BOJICTBEHHBIX
MIPOLECCOB Ha
OKPYKaIOIIYIO cpeny.
Bripaxaronuii
NeATETbHOE  HETPUSITHE
JEUCTBUNA, NPUHOCIIIUX
Bpen MpUpoze,
pacIo3HaIIUN
OITaCHOCTH
oOuTaHHus,
MpEayNPEeXKTAOIINNA
PUCKOBAHHOE TMOBE/ICHHE
TIPYTUX TpakJiaH,
MONYJSPUZUPYIOLIU N
CITOCOOBI COXpaHEHHUS
NaMATHUKOB  TPHUPOIBI
CTpaHblI, peruoHa,
TEPPUTOPUU, TOCEIICHHUS,
BKJIFOUCHHBIN B

OCHOBC
BIIMAHUA

cpepl

OpoHTATBHBIN

orpoc

Pazpabotka

riioccapusi

Pemenue 3agau Ha onpeneneHne
MOCJIE0BATENBHOCTH
HYKJIEOTH/10B,aMUHOKHUCIIOT B
HOpPME U B Cily4yae
M3MEHEHHUAIOCIEA0BATEIbHOCTH
Hykneotunos JJTHK




0OIIIeCTBEHHEIC
WHHUIIUATUBHI,
HaIpaBJICHHbIC HA 3a00Ty
0O HUX

OOMeH BellecTB U MpeBpalleHue OK JIP 13 OpoHTaTBHBIN OIPOC
SHEPTUU B KIIETKE 02 JeMoHCTpupyromuit 3aloIHEeHHUE

TOTOBHOCTb U CPaBHUTEIbHON

CHOCOOHOCTD BECTH TaOJIUIIBI

JMAJIor ¢ ApyTUMU XapaKTePUCTHUK

JIOIbMHU, JOCTUTATh B TUIIOB OOMEHA

HEM B3aUMOIIOHUMAHHA, BEIIIECTB

HAXOIUTh OOIINE LENH U

COTPYIHUYATD ISl UX

JTOCTHXKEHUS B

npodeccuoHaNbHOM

JIESITEIIbHOCTU
JKU3HEHHBIH UK KJIETKH. OK JIp 13 OG6CyKIeHHE IO BOIIPOCAM
Muto3. Meiio3 02 JeMoHCcTpUpyrommin JIEKITUU

OK TOTOBHOCTE U Pa3paboTka seHTBHI BpeMeHHU
04 CIIOCOOHOCTB BECTH JKM3HCHHOTO IIMKJIa

JIMAJIOT C APYTUMHU

JIOIbMHU, JOCTUTATh B

HEM B3aMMOIIOHUMAaHUS,

HAXOJUTh OOIIHE IENH U

COTPYIHUYATD IS UX

JIOCTUKEHUS B

npodeccuoHaNbHOM

JIEATEIbHOCTH
DopMHpPOBaHHME CYLIHOCTH OK JIP 18 OnenuBaemast TUCKYCCHs
OMOIIOrMYECKHX MTPOLECCOB! 02 IpuHuMaromui u Pa3paboTka MEHTaIbHON KapThl
pa3MHOKEHUS, OK MMOHUMAIOIIUN LIETTU U TKaHel, OPraHoB M CUCTEM
OIUIOJOTBOPEHUSL, TEHCTBUS 04 3a/1ayy COLIMAIIbHO- OpraHOB OPraHU3MOB (PACTEHHS,
HCKYCCTBCHHOI'O U 9KOHOMHUYECKOI'O )KI/IBOTHBIG,‘IGHOBCK) C KpaTKOﬁ
€CTECTBEHHOTO 0TOOPA. passuTHsi PecryOmmku XapaKTEPUCTUKON UX PYHKITUH
Crpoennsst  HMQYHKIHUH TaTtapcran, rOTOBBIN
OpraHmu3ma paboTaTh Ha €ro
CTpoeHue opranusma. JIOCTUKEHHE,

CTpEMSIIIUICA K

MTOBBIIIICHUIO

KOHKYPEHTOCIIOCOOHOCTH

pEerroHa B

HAI[MOHAJILHOM U

MHPOBOM MaciiTabe
Dopmsl Pa3MHOXKEHUSA OK JIP21 HUcnonp3oBath DpoHTATBHBIN 0IPOC
OpraHu3MOB 02 cpenicTBa PU3NIECKOH 3anonHeHne TabIUIbI ¢ KPaTKoi

KYJIbTYPBI IS
COXpaHEHHsI U
YKpEIUIEHUS 310POBbs B
npoiiecce
npodeccHoHaATBLHOM
JIeSITEIbHOCTH 1

XapaKTePUCTHKOW U TPUMEpaMH
($hopM pa3sMHOKEHHSI OPTaHH3MOB




HOJJICPKAHUS
HE00XO0UMOT0 YPOBHS

bu3IecKoi
IMOJITOTOBJICHHOCTH
OHTOreHe3 pacTeHui, OK JIP 10 bepexnuBo | Pa3zpaGoTka JIEHTHI BDEMEHH C
J’KMBOTHBIXH YCJIOBCKA 02 OTHOCSIIIUNCS K | XapakTepHCTUKOW 3TaroB
OK [NPUPOAHOMY HACJICAUIO | OHTOTE€HE3a OTJEIbHOW IPYNIOi
04 CTPaHbI 144 MHUPAQ, | KUBOTHBIX U YEJIIOBEKA I10
MPOSIBIISIFOLLIUAINA MHKPOTpYyIIam
c(hOpMUPOBAHHOCTH
9KOJIOTHYECKON Tect/ompoc
KyIbTypsl Ha ocHope | COCTaBleHHE HKH3HEHHBIX
HOHNMAYS BIMsgaus | MKIOBPAaCTEHMH IO OTAEIaM
COLUAJIBHBIX, (MOXOBHUIHBIC XBOIICBUIHBIC,
KOHOMUUECKIX " MaropOTHUKOBUTHBIE,
npohecCHOHANBHO- roJIOCEMEHHBIE,
[IPOM3BO/ICTBEHHbIX MMOKPBITOCEMEHHBIE)
MPOLECCOB Ha
OKPYKaIOIIYIO cpeny.
Bripaxarouuii
JIEATEIbHOE  HENPUATHE
JNIEUCTBUNA, MPUHOCIIIUX
Bpell MpUpoe,
pacro3HarIun
OITACHOCTH cpenbl
oburanus,
MpEAYIPEKTAFOLINAN
PUCKOBAHHOE TIOBE/ICHHE
JIPYTUX TpakJiaH,
MONYJIIPUZUP YOI
CHoco0BI COXpaHEeHHUs
MaMATHUKOB  TIPUPOIBI
CTpaHsl, pEeruoHa,
TEPPUTOPUH, TTOCEIICHUSI,
BKJIFOUEHHBIN B
0OIIIECTBEHHBIE
WHUIIHATUBEI,
HampaBlIeHHBIC HA 3a00Ty
0 HHX
OK JIP21 Ucnons3oBaTh Pa3pabotka
d)opanOBaTb YM€EHHE peIIaTh 02 cpeacTBa (1)I/I3I/IquKOI‘/'I rioccapus
dJIeMEHTapHbIE OMOIOTHUECKUE OK KYJIbTYpHbI 1JIs1 DpOoHTANBHEIN
3a1a4uyu, COCTaBJIATH 04 COXpaHCHHUA U ompoc Tect 1o

9JIeMEHTapHBIE CXEMBI
CerIIII/IBaHI/IH " CXCMBbI
MepeHoca BEIIeCTB U Mepeaadn
SHEPTUU B IKOcHCcTEeMax (I[eru
HI/ITaHI/IH); OIICBIBATH
0COOEHHOCTH BUIOB I10
MOP(HOIOTHUECKOMY KPUTEPUIO
3aKOHOMEPHOCTH HACJICIOBAHUS

YKPEIUICHUS 37I0POBbS B
nporiecce
npodeccuoHaNbHOM
NEeSITETTHHOCTH U
NOJICPIKAHUS
HEO0OXOIMMOTO YPOBHS
buznueckoit
MOJITOTOBJICHHOCTH

BOIIPOCaM JIEKIIUU
Pemenue 3amgau Ha onpeneneHue
BEPOATHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX IIPU3HAKOB IIPU
MOHO-, JTU-, TIOJIUTUOPUIHOM U
aHAJIM3UPYIOLIEM

CKpEILMBaHUH,
COCTABJICHUE T'€HOTUIINYECKUX




CXEM CKpPCIIUBAHUA

CremieHHOoe HacIeI0BaHUE
MPU3HAKOB

OK
01
OK
02

JIP 13
JeMoHCTpUupyromuit
TOTOBHOCTH U
CIIOCOOHOCTD BECTU
JIMAJIOT C APYTUMHU
JIOIbMHU, JOCTUTATh B
HEM B3aMMOIIOHUMAaHUS,
HAXOJIUTh O0IIKE LENH U
COTPYIHUYATD JIJISl UX
JIOCTUKECHUS B
npodeccuoHalIbHON
NESATETbHOCTH

Tect

Pazpabotka rimoccapus
Pemenue 3a1au Ha onpenenieHue
BEPOSITHOCTH BO3HUKHOBEHHS
HaCJICACTBCHHBIX NPU3HAKOB IIPU
CLICTTICHHOM

HAaCJIeI0BAaHNH,
COCTaBJICHUE T€HOTHITUYECKUX
CXEM CKpPCIIMBaHHS

Pemenue 3amay Ha

ONpe/IeJICHUE TUIIA

MyTaluu pu

nepenaaye

HACJICIOCTBCHHBIX
MPU3HAKOB,COCTABJICHUE

TCHOTUIINYCCKHUX CXEM

CKpeIIMBaHUS

OK
01

OK
02
OK
04

JIP 10  Bepexnuso
OTHOCSIINICS K
MPUPOJHOMY  HACIIEIUIO
CTpaHsbl u MHUpa,
IIPOSIBIIS IO
c(hOpMUPOBAHHOCTh
3KOJIOTMYECKOU
KyJIbTypbl  Ha
MMOHUMAaHUS
COIMAJIbHBIX,
HKOHOMHUYECKHUX u
npodeccuoHanbHO-
MIPOU3BOJICTBEHHBIX
MIPOLECCOB Ha
OKPY’KaIOIIYIO cpeny.
BeIpaxxaronmit
JIEATEIbHOE  HENPUSATHE
JNIEUCTBUNA, MPUHOCIIIUX
Bpend MIpUpPOJE,
pacrno3HaImMn
OMacHOCTH cpenbl
oburanus,
MPEAYIPEKTAOLINNA
PUCKOBAHHOE TIOBE/ICHHE
JIPYTUX TpakJiaH,
MONYJIIPUZHP YOI N
CHoCcOOBI COXpaHEeHHUs
MaMATHUKOB  TIPUPOJIBI
CTpaHsbl, pEervoHa,
TEPPUTOPHUH, TTOCEIICHHUSI,
BKJIFOUECHHBIN B
00111eCTBEHHBIC
WHULIMATUBBI,
HaIpaBJIEHHBIC Ha 3a00Ty
0 HUX

OCHOBC
BIIMAHUA

Tecr.

Pemenue 3ana4 Ha onpenencHue
TANIAMYTAallUK  TIpU
nepenaye
HACJEACTBEHHBIX  IPU3HAKOB,
COCTABJICHHE I'€HOTUIINYECKUX
CXEM CKpEIlMBaHUs




Teopus 3Boouun Vcropus OK JIP 13 ®dpoHTANBHBINA OIMPOC
3BOJTIOLIUOHHOTOYUYCHHUS. 02 JeMoHcTpupyromuii Pa3pabotka rimoccapus
MUKpO3BOTIOLIHS. OK TOTOBHOCTh U TepMUHOB. Pa3paboTka
04 CIIOCOOHOCTB BECTH JICHTHI BPEMEHH Pa3BUTHUSA
AAJIOT C APYTUMH SBOJIIOLIMOHHOIO YYCHMSI
JOABMHU, IO0CTUTATH B
HEM B3aUMOIIOHUMAaHUs,
HAXOJUTh OOIIHE IENH U
COTpYAHUYATh JUJIS UX
JIOCTUKECHUS B
npodeccuoHalbHON
JESITEIbBHOCTH
Maxkpo3BOIOLHS. OK JIP13 OuenuBaemas
Bo3HukHOBEHUE u 02 JeMOHCTpUpYyIOIIMit ic
Pa3BUTHEKU3HU Ha OK TOTOBHOCTb U KYCCHSL:
3emie 04 CIIOCOOHOCTD BECTU HCIIOIL30BAHIE
AUaJIor ¢ ApyruMu apryMeHTOB,
JFOIbMH, JOCTUTATh B OMOJIOTUYECKON TEPMHHOJIOTUT
HEM B3aMMOIIOHUMAaHUs, Y CHUMBOJIUKH JUIS
HAXOIHUTh OOLIHE LK 1 JTI0Ka3aTesIbCTBa POJICTBA
COTPYAHMYATh I HX OpraHu3MOB Pa3HbIX
AOCTIIKCHHA B 5 CUCTEMATUYECKUXTPYIIIT
npodeccHonaNbHON Pa3paboTka JI€HTHl BPEMEHU
ACATEIILHOCTH BO3HMKHOBEHUS Y PA3BUTHS
KU3HU Ha 3emiie
®opMHpOBaHME 3HAHUM 10 OK JIP 16 Ilpunumaromuii @pOHTAIBHBIN U
IPOUCXOXKICHUIO YesioBeKa 02 OCHOBBI DKOJIOTMUECKOW | MHAMBUAYAJIbHBIN OIMpPOC.
—aHTPOIIOI'CHE3Aa. OK KYJIBTYPBI, OI.[CHI/IBaeMa}I JUCKYyCCHs
YMeHHe aHaIU3UpOBATh U 04 COOTBETCTBYIOLIEN ITpoMeXyTOUHBINH KOHTPOJIb.
OLICHUBATH Pa3JIMYHBIC COBPECMEHHOMY YPOBHIO HpOBepKa TeTpaaH.
TUIOTE3bI O CYLTHOCTH, HKOJIOTHYECKOTO [IpoBepKa TOMAIIHKX 3a{aHHil.
MPOUCXO0KICHHUH KU3HU U MBIILICHHUS,
YyeJloBeKa, Iio0aibHbIe MIPUMEHSIOIINH OTBIT
9KOJIOTHUECKHE TPOOIIEMBI U UX HKOJIOTUYECKHU
pelIeHts, TOCAEACTBHS OPUEHTHPOBAHHOMN
COOCTBEHHOM JIeSITETLHOCTH B pedIiekCUBHO-
OKpYKarolleu cpee; OLICHOYHOU 1
[IPaKTUYECKON
JIESITEIbBHOCTHU B
JKU3HEHHBIX CUTYalUsIX U
npodeccrnoHalbHON
JIeATETbHOCTH
DopMHpPOBaHHE YMEHUH OK JIP 16 IIpuHumarommit OpOHTAIBHBIN U
00BbSICHATH: B3aUMOCBSI3U U 01 OCHOBBI 9KOJIOTHYECKOW | MHAUBUAYAIbHBIN OMpOC.
B3aMMOJICIICTBIE OPraHU3MOB U KYJBTYPHI, OueHuBaemas
OKPY>KaloIllel Cpebl; MPUUUHBI OK COOTBETCTBYIOILIEN JTUC
U (aKkTOPbI 3BOJIOLUHY, 02 COBPEMEHHOMY YPOBHIO KYCCHSL:
HU3MCHACMOCTDh BUJOB, OK 3KOJIOTHUYECCKOT'O OLIeHI/IBaHI/Ie IPaKTHYECCKUX
HapyLIEHUs B pa3BUTUU 07 MBIIUICHHUS], 3aaHui.
OpPTraHu3MOB, MyTallUX U UX HpI/IMeHHIOH_II/Iﬁ OIIBIT HpOMC)KYTOqHLIfI KOHTpPOJIb.
3HAYE€HHUE B BOSHUKHOBEHUH HKOJIOTUYECKHU I[IpoBepka TeTpaau.
HACJIE/ICTBEHHBIX 3a00JICBaHU; OPUEHTUPOBAHHOMN TIpoBepKa JOMAIIHUX 3aaHH.




YCTOMYUBOCTD, Pa3BUTHE U
CMEHBI DKOCHCTEM;
HEOOXOIUMOCTh COXPAHEHUS
MHOT000pa3us BUIOB;

YMeHuHe peniath 3JIeMEeHTapHbIE
OHOJIOTHYCCKHE 3a/1a4H;
COCTaBJISITh DJIEMEHTApHBIE
CXEMBI CKPEIIUBAHUS U CXEMBI
NepeHoca BelleCTB U nepeaaun
SHEPTUU B dKOocHcTeMax (Lenu
MUTaHMS ); OIIHCHIBATH
0COOEHHOCTH BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPHIO;

pedaexkcuBHO-
OLICHOYHOU U
MPaKTUYECKON
JIESITEIIBHOCTH B
KU3HEHHBIX CUTYalUsIX U
npodeccruoHaIbHON
JeSITEIIbHOCTU

DKOJIOTuYecKue (bakTopbl
HCPEIIbl )KU3HU

OK
01

OK
02
OK
07

JIP 16 Ilpunumaromuii
OCHOBBI 9KOJIOTHYECKOU
KYJIBTYpBHI,
COOTBETCTBYIOILEH
COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO
MBIIUICHHUS,
MPUMEHSIOUIUN OIIBIT
HKOJIOTUYECKHU
OPHUEHTHPOBAHHOMN
pedeKcuBHO-
OLICHOYHOW U
MIPaKTUYECKON
JIESITEIIbBHOCTHU B
JKU3HEHHBIX CUTYalUsIX U
npodeccuoHaNbHOM
JESITEIIbHOCTH

OpoHTaATBHBIN U
VHIUBUIYAIBHBIN OMPOC.
OnenuBaemas TUCKYCCUS

[Momynsitiusi,  cooOriecTna,
YKOCHUCTEMBI

OK
01

OK
02
OK
07

JIP 10  Bepexnuso
OTHOCSIIIUMCS K
MPUPOAHOMY  HACJIEIHIO
CTpaHbl u MHUpa,
MIPOSIBIIS IO
c(hOpMUPOBAHHOCTh
JKOJIOTHYECKOU
KyJIbTYypbl  Ha
MOHUMAaHUS
COLIMAJIbHBIX,
SKOHOMHYECKHX u
npodeccuoHambHO-
MPOU3BOACTBEHHBIX
MPOLECCOB Ha
OKPYKaIOIIYIO cpeny.
Bripaxaromuii
JIeATeIbHOE ~ HEMpUATHE
JNEUCTBUNA, NPUHOCIIIUX
Bpell pUpoze,
pacIo3HaAIIUI
OITaCHOCTH

OCHOBC
BIIMSHUA

CpeJIbI

CocraBieHune cxeM KpyroBopora
BEILIECTB, UCIIOJIb3Ys] MAaTEPHUAIIbI
JIEKLIUH

Pemenne nmpaktuko-
OPHUEHTHPOBAHHBIXPACYETHBIX
3a/IaHUM 110 NIEPEHOCY BEIECTBA
Y DHEPTHUH B IKOCHCTEMAX C
COCTaBJIEHHE TPOPUIECKUX
nenei u nupamua 6MOMaccel U
SHEPIUU




oburTanus,
MPEAYIPEKTAOLINNA
PUCKOBAHHOE TIOBEJICHHE
JIPYTHX TpaxKIaH,
MONYJISIPUZHPYIOLTU T
CIocoObI COXpaHEHMUs
MaMATHUKOB  TIPHPOIBI
CTpaHHI, peruona,
TEPPUTOPHUH, TTOCEIICHHUSI,
BKJIFOUCHHBIN B
00IIIeCTBEHHEIE
WHUIIMATUBEI,
HaIpaBlIeHHbIE HA 3a00Ty
0 HUX

buocpepa - OK JIP 16 ITpunumaromuit OnenuBaemast TMCKYCCHS
riobanpHas 01 OCHOBBI KOJIOTHYECKOH | OueHMBaHUE PAKTHIECKHX
IKOJIOTMYECKasi CUCTEMA KYJBTYpBI, 3a/laHuH.
OK COOTBETCTBYIOILEH ITpoMeKYTOUHBIH KOHTPOJIb.
02 COBpPEMCHHOMY YPOBHIO IIpoBepka TeTpanm.
OK 9KOJIOTH1IECKOIo [IpoBepka qomManIHUX 3aaHUM.
07 MBIILLUIEHMS,
MPUMEHSIOIIUN OTIBIT
9KOJIOTUYECKHU
OpUEHTUPOBAaHHOU
pedaexcuBHO-
OLICHOYHOU U
IIPaKTUYECKON
JIESTEIIBHOCTHU B
JKU3HEHHBIX CUTyallUsIX U
npodeccuoHabHON
JIeSITEIbBHOCTH
Biusaune aHTPOIOT€HHBIX OK JIP 16lIpuanMaromuin OreHrBaemMast IUCKYCCHUS
dakTopoB Ha 6uochepy 02 OCHOBBI 9KOJIOTHYECKOM
KYJIBTYDEL Brinonaenue nadopatopHoii
(())j( COOTBETCTBYIOIIEI paloThI Ha BEIOOP:
BpEM
OK | oononmccroro | aacTRemSL
paboTocroco6HOCTB",
07 MBILICHUS,
MPUMEHSFOIIUN OTIBIT "Bnusare aOMOTHYECKNX
JKOJIOTHYECKHU (akTOpoB HauenoBeKa (HU3KUE U
OpUEHTUPOBAHHOU BBICOKHETEMITEpaTypsl)"”
pedreKkcuBHO-
OLIEHOYHOU U
[IPaKTUYECKON
JESITEIbBHOCTHU B
KU3HEHHBIX CUTYallUsIX U
npodeccuoHaTbHOM
JESITEIIBHOCTH
Buogorusa B :Ku3Hu OK JIP 16 Ilpunumarommii 3aimura Kelica: npeIcTaBIeHue
buorexHonoruu B 01 OCHOBBI DKOJIOTHYECKOU PE3ybTaTOB PEIICHUS KEHCOB
AKUZHUKAKOTO. KYJBTYpHI, (BBICTYIUIEHHE C TIPE3EHTALNEH ).




[IpomebInieHHAs
OMOTEXHOJIOTUS

buoTtexHonoruu U TeXHUYECKUE
CHUCTEMBI

OK
02
OK
04

COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO
AKOJIOTHYECKOTO
MBIIIJICHUS,
MPUMEHSIOIIUN OTBIT
9KOJIOTHYECKH
OPUEHTHUPOBAHHOU
pedeKcuBHO-
OILICHOYHO! U
MPAKTUYECKON
JIeSITeJIbHOCTH B
JKU3HEHHBIX CUTYyalUsIX U
npodeccuoHaNbHOM
AeATeJIbHOCTH

JIP 10 bepexnnBo
OTHOCSIITUICS K
MPUPOJHOMY HACIIEIUIO
CTpaHbl U MHUpA,
IIPOSIBIIS IO
c(hopMUPOBAHHOCTH
3KOJIOTMYCCKOH
KYJbTYpbl HA OCHOBE
IMOHUMAaHUS BIUSHUS
COLIMAJIbHBIX,
SKOHOMMYECKUX U
npodeccuoHanbHO-
MIPOU3BOJICTBEHHBIX
MPOLIECCOB HA
OKPYKaIOIIYIO Cpeny.
Breipaxkaromuii
JesTeTbHOE HEMPUSITHE
JEUCTBUMN, IPUHOCSIINX
BpeJl MpUpOJIe,
PacCIO3HAOIIUI
OTMIACHOCTH CPEJIbI
o0HuTaHHus,
MpEayNPEXKTAOIINNA
PUCKOBAHHOE MTOBEJCHUE
JIPYTUX TPak/aH,
MONYJSPUZUPYIOLTU N
CIOCOOBI COXpaHEHUs
MaMATHUKOB TPUPOIbI
CTpaHbl, pETUOHA,
TEPPUTOPHUH, TIOCETICHUS,
BKJIFOUEHHBINA B
0OIIIECTBEHHBIE
WHUIHATUBEI,
HarpaBJIeHHBIC Ha 3a00Ty
0 HHUX

BeinonHenue keica Ha aHaIN3
MH(POPMALIUH O HAYYHBIX
JTOCTHKEHUSIX BOOIACTH
IEHETHYECKUX TEXHOJIOTHH,
KJIETOYHO!N MH)KEHEPHH,
MUIIEBBIX OMOTEXHOJIOTHA (110
rpymnmam), IpecTaBICHNIE
pe3yIbTaTOB PEIICHUS KEHCOB







