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1. Oo0mas XapaKkTepucTuKa padoueii NPOrpamMmblI

001eo0pa3oBaTe/ibHON JUCHUILTHHBI «broorns)

1.1. MecTO0 IHCUMINIMHBI B CTPYKTYpe 00pa30BaTe/IbHOW NPOrpaMmbl
CHO:

OOwmeoOpa3oBareiibHas IUCHUIUIMHA «BHONOTHSY SBIISIETCS 00S3aTeIbHON
YacThiO  00MIE00pa3oBaTEIbHOTO LWKIA O00pa3oBaTreNnbHOW MOpOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO no cneumnansHocTy 34.02.01 CecTprHCKOE IETO.

OOweoOpa3oBarenpHas  aucuuiuiiHa — «buonorusy ~ u3ydaercs B
00meo0pa3oBaTeIbHOM LUKJIE Y4YeOHOrO IMJaHa OCHOBHOH NPO(ECCHOHATBHON
oOpazoBarenbHOl mporpaMmbl crienuaabHOCTH 34.02.01 CecTpuHCKOE €10

TpynoeMkocTs AMcuuIInNHbl « bronorusy 6a3oBelid ypoBeHb cocTaBiseT 144
yaca, M3 KOTOpBIX 24 wyaca BKIKOYAECT NPOPECCHOHATBLHO-OPUEHTUPOBAHHOE
COZIEP)KAaHUE, YCUIIMBAKOIICE NPO(UIBHYIO COCTABISIOIIYIO MO CHECHHATLHOCTH
34.02.01 CecTpuHCKOE IETO

[TpodeccnonanbHO-OPUEHTUPOBAHHOE COJEPIKAHUE BHIOUPAETCS O OOBEKTY
nu3yueHus “Uenosek™.

1.2. lesu ¥ muIaHUPYeMbIe Pe3yJIbTAThI OCBOCHUSI AUCHUIIJIMHBI:
1.2.1. lleam AuCOMNJIMHBI

Hean: ¢opMupoBaHue y oOy4arOUMXCs CUCTEMBI 3HAHWA O Pa3IMYHBIX
VPOBHAX JKU3HHA CO 3HAHUEM COBPEMEHHBIX MPEICTABICHUN O JKMUBOW NPUPOE,
HABBIKOB MO MPOBEACHUIO OWOJIOTUYECKUX MCCICAOBAaHUA C COOMIOACHUEM
ATUYECKUX HOPM, APTYMEHTHPOBAHHOW JMYHOCTHOH MO3MLIMU TO OCpPEeKHOMY
OTHOILIEHUIO K OKPYIKAIOLIENA CPELE.

3apaum:

* nony4YeHue PyHAaMEHTANBHBIX 3HAHUH 0 OMonorndyecknx cucremax (Knerka,
Opranusm, [lonynsuums, Bua, Dxocucrema), HCTOPUM Pa3BUTHS COBPEMEHHBIX
NPEACTABICHUA O KMBOW MPUPOJAC, BBLAAOIIMUXCS OTKPBITHIX B OMOJOTHYECKOMN
HayKe; pojau OMOJOrMYECKON HAyKu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAayYHOUW KapTUHBI MUPA;, METOAX HAYYHOIO TO3HAHUS,

* OBJIAJICHUE YMEHUSMM JIOTUYECKH MBICIUTh, 0OOCHOBBIBATH MECTO M POJIb
OMOJIOTUYECKUX 3HAHWM B MPAKTHYECCKOW JEATECALHOCTH JIIOJCH, PA3BUTHHU
COBPEMEHHBIX TEXHOJIOTHI; OMPEACIIATh KUBBIE OOBEKTHI B MPUPOAC; TPOBOANUTH
HaOJIFOICHUS 32 SKOCUCTEMAMH C LETbI UX ONMUCAHMSI U BBISIBJIEHUS] €CTECTBEHHBIX
Y QHTPOTIOT€HHBIX U3MEHEHUH; HAXOINTh M AHAIM3UPOBATh HH(POPMALIMIO O KUBBIX
00BEKTAX;



* Pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUIEKTYAIBHBIX U TBOPYECKUX
CnOoCOOHOCTEW O0y4YaromMXCs B MPOILECCE M3YUYCHUS OMOJIOTMYECKUX SIBJICHUIA;
BBIIAIOIIMXCS  JOCTHXKEHUI OWMOJIOTWMH, BOWIEAMMX B  OOIIEYETOBEUYECKYIO
KYJIBTYPY; CJIOKHBIX U TPOTUBOPECUYMBBIX MYyTECH PAa3BUTUSI COBPEMEHHBIX HAYYHBIX
B3[JISI0B, UACH, TEOpUH, KOHLEMUUNA, THMOTE3 (O CYIIHOCTH W MPOUCXOXKACHUN
YKU3HU, YETI0BEKA) B X0I€ pad0ThI C Pa3IMYHbIMH UCTOYHUKAMH WH(OpPMALUK,

* BOCIIUTaHHUE YOEKIACHHOCTH B HEOOXOIMMOCTH MO3HAHUS >KUBOH MPUPOJIBL,
HEOOXOMMOCTH PAlMOHATIEHOTO MPHPOIONOIB30BaAHMS, OEPEKHOTO OTHOLICHUS K
IPUPOJHBIM PECYPCAM M OKPY>KAKOLIEH Cpefie, COOCTBEHHOMY 3I0POBBIO; YBAKCHUS
K MHEHUIO OMITOHEHTA MPH OOCYKACHUHA OMOJIOTHYECKUX TPOOIIEM;

* WUCMNOJb30BAHUE NPHOOPETEHHBIX OMOJIOTMYECKMX 3HAHWA M YMCHHWHA B
NOBCEIHEBHON JKW3HW JJIi OLEHKHA TOCJHCACTBANA CBOCH JACATEIBHOCTH (U
JEATEILHOCTA IPYTHX JIOACH) MO OTHOIIEHUIO K OKPY>KAKOWIEH Cpenie, 3J0POBBIO
JIPyruX JOJed U COOCTBEHHOMY 3/I0POBbIO; OOOCHOBAHWE U COOJIIOJCHHE MEP
npounakTUKM  3a00J€BaHM, OKa3aHWE TMEPBOM NOMOLIM TMpPH TpaBMax,
COOJIFOICHUE TTPABHIT TIOBEICHUS B TPUPOIE.

1.2.2. Tlnanupyembie Ppe3y/JbTATbl OCBOCHHS 001EC00pa30BaTEJIbLHOI
JUcHUIIHHLI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0o¢ 3HaUeHNE TUCUUIIMHA UMeeT TpH (hopMupoBannu U pazeutn OK u
T1K:
OK 01 BpeiOupare cnocoObl pemieHds 3aAad MNPOPECCHOHAIBHON JESTEIIbHOCTH
NPUMEHHUTEIIBHO K PA3JIMYHBIM KOHTEKCTaM.
OK 02 Hcnonb30BaTh COBPEMEHHBIE CPEACTBA NMOMCKA, aHAM3Aa U UHTEPIPETALMNH
uHpopManmm ¥  WH(POPMALMOHHBIE TEXHOJOTWUM JUIsl  BBINOJHEHWS — 3a1a4
NpOoPECCUHOHATEHON AEATENBHOCTH
OK 04 3¢}dpexTnBHO B3aMMOICHCTBOBATh M padOTaTh B KOJIJIEKTUBE M KOMAH/IC.
OK 07 ConeiicTBOBaTh COXPAHCHUIO OKPYKAIOIICH CPEbI, PECYPCOCOCPEKEHUIO,
OPUMEHITh 3HAHMA OO0 M3MEHEHUM KIMMaTa, MOPHHLMIBI OEpesKIMBOrO
NPOU3BOJCTBA, 3PPEKTUBHO NEHCTBOBATH B UPE3BbIYAHHBIX CUTYALUSX.

[IK 1.2 ObecneunBaTh O€30MACHYIO OKPYKAOLIYIO CPEIy
I[K 2.2 Ucnons3zoBark B padoTe€ MEAUMIMHCKUE HMH(POPMALMOHHBIC

CUCTEMBI M HHPOPMALIMOHHO - TEJIEKOMMYHHUKALMOHHYIO CETh «AHTEpHET)
1K 3.2 [IponarananpoBartk 30pOBbIA 00pa3 KU3HU
[1K 3.5 YyacTBOBaTh B UMMYHOITPO(PHUIAKTUKE MH(PEKIIMOHHBIX 3a00€BaHU I



Koa u

Ilnanupyembie pe3ybTAaThl OCBOCHHS JUCHHUILIUHBI

HAHMEHOBAHHE
¢opmupyembIx Oo0mue JucuunauHapHbie
KOMIIeTEeHIH I
OK 01. B yacTu TPyAOBOro BOCIMTAHHS: - chopMHUpOBaTh 3HAHUS O MeCTE€ M pPOJH OHMOJOTMH B CHCTEME

Bribupats criocoOsl
pelIeHus 3a1a4
npodheCCUOHANTLHOM
AesTeIbHOCTH
NMPUMEHUTEIIBHO K
Pa3IUYHBIM
KOHTEKCTaM.

- TOTOBHOCTb K TPydy, OCO3HAHMWE LIEHHOCTH MacTepCTBa,
TpyRomooue;
- TOTOBHOCTh K aKTHUBHOH JESITEIbHOCTH TEXHOJIOTHYECKOH U

COLIMAJILHOW HAIMPABJIEHHOCTH, CHOCOOHOCTh HMHULIMUPOBATH,

MJAHUPOBAaTh M CAMOCTOSITEJIbHO  BBIMOJIHATH — TaKyHO
NEeATEIbHOCTD;,
- UWHTepeC K pasnu4HbiM chepam npodeccroHaTbHON

TEeSITeTbHOCTH,
OBiageHne yHUBEPCAJIbHBIMH Y4YeOHBIMH ITO3HABATENIbHBIMU
NENUCTBUAMMU:

a) 0a30BbIe JIOTHYECKHE AeHCTBHA:

- CaMOCTOSITENbHO (POPMYJIUPOBATH U aKTyalU3UPOBATh
npobyeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK MJIH OCHOBAHMS IS
cpaBHeHUsI, kiaccupukanuu u 0000IeHns;

- ONpeneNsTh LU AEATENIbHOCTH, 3alaBaTh MapaMeTpbl U
KPUTEPHH UX JOCTHIKEHUS,

- BBIABISITH ~ 3aKOHOMEPHOCTH U NPOTHBOPEYHS B
paccMaTpUBAEMBIX SIBJICHHSIX;

- BHOCHTH OLICHUBATh

KOPPEKTUBLI B JCATCIIbHOCTD,

COOTBETCTBUE PE3YIBTATOB HeJIAM, OLCHUBATH pucku

MOCNENCTBUHN JIeSITEIbHOCTH;
- pa3BUBATh KPEATUBHOE MBILLICHUE NTPU PEIICHUHN KU3HEHHBIX
npobiem

€CTEeCTBEHHBIX HAaYK, B dbopmupoBaHUU COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MUpPA, B MO3HAHUN 3aKOHOB MPHPOIBI
U PEUIeHHH  JKU3HEHHO  BAXHBIX  COLHMAJIbHO-3TUYECKHUX,
SKOHOMHYECKHX, SKOJIOTUYECKHX MPOOJIeM UYeNOBEUECTBA, a TAKXKE B
pEeLIEHNH BOIPOCOB  PAlMOHAIBHOIO  MPHUPOAOIONB30BAHMS, B
(bopMHUpPOBaHNM LEHHOCTHOTO OTHOLICHHS K MpPHUPOAe, OOLIECTBY,
YeJIOBEKY; O BKJIA/Ie POCCUHCKUX U 3apYOEeKHBIX YUEHBIX - OHOJIOTOB B
pasBuTHe OHoiOruv; (PyHKIMOHAJIBHONW I'PAMOTHOCTH YeJIOBEeKa IS
peLIeHHs )KU3HEHHBIX Tpo0JemM,

- YMeTb BJIANEThb CHUCTEMOH OHMOJOTMYECKHX 3HAaHUH, KOTOpas
BKJIFOUAET:

OCHOBOIIOJIArarore OHOJOTHYeCKHe TEPMHUHBI U TOHATHUS (KHU3Hb,
KJIE€TKa, TKaHb, OpPraH, OpPTaHM3M, BHI,
ouochepa,

onocuHres

NnomnyJjsdanus, 5KOCHUCTEMA,

OHOLIEHO3, MeTaboNM3M, TOMEOCTa3,  KJIETOYHbIM

UMMYHUTET, Oenmka, OHOMONUMEPBI, TUCKPETHOCTD,

CaMOpEeryanus, CaMOBOCITPOU3BCACHUC, HaCJCACTBCHHOCTD,

U3MEHYHUBOCTbD, YHEPTrO3aBUCUMOCTD, POCT U PA3BUTHE),
Ononorndyeckne Teopuw:  kieroyHas Teopuss 1. IlIBaHHa,
M IInefinena, P. Bupxosa;, KJIOHaJIbHO-CEJIEKTUBHOIO UMMYHHUTETA
I1. Opnux, nn.

HacnencreeHHOcTH T. MopraHa, 3akoH 3apoppiuesoro cxoxacrsa K.

MeuHuKOBa, XPpOMOCOMHast TEOpHUst
bopa, sBomounonnas teopuss Y. JlapBuHaA, CHHTETHYECKash TEOPHUs
3BOJIIOLINY, Teopus aHnTponorenesa Y. Jlapsuna; Teopust bnoreoneHos3a

B.H. Cykauésa, yuenus H. 1. Bapunosa - o LleHTpax MHOTOOOpa3us u




0) 6a3oBbIe HCCIEA0BATEIBCKHE TEHCTBHS:

- BJIaJIeTh HABbIKAMHU Y4e€OHO-HUCCIIe0BATENbCKON M MPOSKTHOM
IesTeNbHOCTH, HABbIKAMH pa3perieHust mpooJem,;

- BBISIBIISITH NPUIHHHO-CJIEICTBEHHBIE CBSI3H u
AKTyaJIU3UPOBATh 3a/4a4y, BBIIBUIATh TMIIOTE3y €€ PELICHUS,
HaXOOUTb  APryMEHTbl  [UId  JOKAa3aTeJbCTBA  CBOMX
yTBEP KIEHHH, 3a1aBaTh MapaMeTPbl U KPUTEPHH PELIEHHS;

- QHATM3UPOBaTh IMOJYYEHHbIE B XOIE pELICHUs 3aJaud
pe3yJbTaThl, KPUTHYECKH OLIEHWBATb HX [IOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBHSX,

- yMeTb TEePeHOCUTb 3HAHHS B [IO3HABATEJbHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEASSITEIbHOCTH;

- yMeThb MHTErPUPOBATb 3HAHUS M3 Pa3HBIX MPEIMETHBIX
obacreii;

- BBIIBUTATh HOBBIE UJIEH, MTPEIaraTh OPUTrHHAIbHBIE TOIXObI
U peIleHus,

- CcrmocoOHOCTh MX HCIOJAb30BaHHUsSI B IO3HABATENbHOH U
COLIMAIbHON NMPAKTHUKE




MIPOUCXOXKIeHUs KyIbTypHbIX pacTteHuii, A.H. Cesepuosa - 0 myTsx u
HanpasyieHusix sposoin, B .U, BepHanckoro - o 6uochepe;

3aKOHBI (eMMHOOOPa3Msl MOTOMKOB MEPBOTO MOKOJICHHSI, PACILETUICHUS
MPU3HAKOB, HE3aBUCUMOTrO HacjenoBaHus npuszHakoB I'. Menpens,
CLIETUIGHHOTO HACJIeOBaHUsl MPU3HAKOB M HApYyLIEHUS CLEMJIeHUs
reHos 1. MopraHa, rOMOJIOTMYECKUX pPsOB B HACIEACTBEHHOHN
m3MeHunBoctu H.M. BaBunopa, renerumyeckoro pasHoBecus JIx.
Xapnu u B. BaiiabOepra, 3aponpmmesoro cxoacrtsa K. bapa,
ouorenernueckoro 3akoHa 2. ['ekkens, @. Mrosiepa);

NPUHLUIBI (YUCTOTHI TaMeT, KOMILIEMEHTapHOCTH);

npaBuia (MuauMyma 0. JInOuxa, S5KOIOrHYecKOi MUpaMUAbI YHCeT,
OromMacchl U 3HEPTUN);

runoressbl (koauepBatrHoit AWM. Onapuna, nepeuaHoro OynboHa Jk.
Xonpnetina, mukpochep C. @okca, pudozuma T. Uek),

- copmupoBaTh yMeHUs pacKpbIBaTh cojiepkaHue
OCHOBOIIOJIATAIOLITNX OMOIOTHYECKUX TEOPHI U TUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MYTalLlMOHHOM, 3BOJIIOLMOHHOH, MPOUCXOXKACHUSA
JKU3HM M YeJIOBEKA, BJIAJ€HUE CHCTEMOM 3HAHMH 00 OCHOBHBIX
METO/IaX HAyYHOrO IIO3HAHMSA, HCIOJb3YEMBbIX B OHOJOTHYECKUX
UCCIICIOBAHMUAX JKUBBIX OOBEKTOB M SKOCHUCTEM (OIMHUCAHHE,
U3MepeHue, MPOBEIEHUE HAOMIOACHUI), Croco0aMU BBISIBICHUS U
OLIEHKH aHTPOIOT€HHbIX U3MEHEHUH B IPUPOJIE,

- chopMupoBaTP YMEHHs  PAcCKpPbIBaTb  OCHOBOIIOJIATAIOIIHE
Ononornveckre 3akoHbl 1 3akoHOMepHOCTH (I'. Mennens, T. Moprana,
H.W. Basunosa, 3. I'ekkens, @. Mromnepa, K. bapa), rpaauubl ux
MPUMEHMMOCTH K >KHBbBIM CHCTEMaM,;

- YMETb BBIJENATH CYI€CTBEHHbIE TPU3HAKU:







CTPOEHHsI BUPYCOB, KJIETOK MPOKAPUOT U SYKAPHOT; OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHHU3MOB, BUIOB, OMOr€OLIEHO30B, SKOCHCTEM U
ouochepsr;

CTPOEHHSI OPraHOB U CUCTEM OPTaHOB PACTEHH, JKUBOTHBIX, YEJIOBEKA,
NPOLIECCOB  JKU3HEIESTENbHOCTH, TMPOTEKAIOIINX B OpPraHu3Max
pacTeHuH, ’KMBOTHBIX U YEJIOBEKA,;

OMONOrNYeCKNX  TMPOLIECCOB. OOMEHa BeIlecTB (MeTadomu3M),
uHpOpPMALUY U MPEBPAIICHUS SHEPTUH, OpOXKEHUs, aBTOTPOPHOro H
reTepoTpoPHOro THUMOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Meli03a, raMeTOreHes3a, IMOpHOreHe3a, MOCTIMOPHOHANIBHOTO
pa3BUTHS, PA3MHOXKEHMS, MHIAMBUAYAJIbHOTO PAa3BUTUS OpraHU3Ma
(oHTOTEHEe3a), B3aUMOJCHCTBHUS T€HOB, TeTepO3uca; IeUCTBUN
UCKYCCTBEHHOrO 0TOOpa, CTaOWIM3UPYIOIIEro, MABHKYIIEr0 U
pa3phIBAIOIEr0 €CTECTBEHHOro OTOOpa;  ayionaTpu4yeckoro Hu
CHMIIATPUYECKOr0 BHIO0OPA30BAHUS, BJIMSHHUS JBMKYLIMX CHJI
SBOJIIOLMM  HAa  TE€HO(POHI  MOMYJSILMU, MPUCTOCOOTEHHOCTH
OpPraHu3MOB K cpeae oOWTaHMs, 4YepenoBaHHUsl HAmpaBJCHUMN
SBOJIFOLIMHU, KPYrOBOPOTA BELIECTB U MOTOKA SHEPTHU B SKOCUCTEMAX;
- mpuOOpecTH OMBIT MPUMEHEHHs OCHOBHBIX METOIOB HAy4YHOIO
MO3HAHMS, UCIOJB3YEMbIX B OHONOTHH: HAOJIOOEHHS W OMHUCAHUSI
JKMBBIX CHCTEM, MPOLIECCOB M SIBJICHUMN, OpraHU3alii U MPOBEICHUS
OHMOJIOTHYECKOr0 HKCIEPUMEHTA, BBIABUKEHUsS] THIIOTE3, BBIIBIIATH
3aBHCUMOCTU MEXKIY HCCIEIYEMbIMH BeJIMYHMHAMH, OOBICHSITDH
NOJIyYeHHbIE  pe3yJibTaThl U (OPMyJHUPOBATH  BBIBOABI  C
UCIOJIb30BAHUEM HAaYUHBIX MMOHSATHIA, TEOPHUI 1 3aKOHOB,

- chopMUpOBaTh YMEHHUs BBIIENATh CYLUIECTBEHHbIC MPU3HAKH
BUPYCOB, KJI€TOK MPOKAPHOT U SYKAPHOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHM3MOB, BUIOB, OMOTEOLEHO30B U SKOCUCTEM;
0CcOOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB U NMPEBPALICHHS YHEPTHH B







KJIeTKe, (DOTOCHHTE3a, TUTACTUYECKOrO W SHEPreTU4YecKoro oOMeHa,
XeMOCHHTE3a, MHTO3a, Mei03a, OIUIONOTBOPEHUS, Pa3BUTHA U
Pa3MHOKEHUS1, UHAUBUYaJbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHesa),
OopBrOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO otdopa,
BUAOOOPA30BaHUs, NPHUCIIOCOONEHHOCTH OpraHU3MOB K  cpene
OOWTaHUsl, BJMSHUS KOMIIOHEHTOB HKOCHUCTEM, aHTPOMOTeHHBIX
M3MEHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH, KPyTrOBOPOTA BEILECTB U
npeBpalleHre YHepruu B duocdepe;

- chopMHpPOBaTh YMEHHs MPUMEHATb MOJyYEHHbIE 3HAHUS JIsI
OOBsICHEHNS1 OMOJIOTHYECKHUX TPOLIECCOB U SIBJICHHM, JJIST TPUHSATHS
MPAaKTUYECKUX PEUIEHUHA B MOBCEAHEBHOH JKWU3HH C  LEJBIO
obOecrieueHnst  OE30MACHOCTH  CBOETO  3A0POBbSI M 37IOPOBBS
OKPYKAIOIIHX JIFOACH, COOMIOASHHs 3J0POBOro 00pasa >KU3HU, HOPM
rPaMOTHOIO TOBENECHUs B OKPYJKAKOIlell MNPUPOAHOH  cpene,
NOHUMaHHEe  HEOOXOOUMOCTHM  WCIONb30BAHUS  JOCTHIXKEHHIl
COBpPEMEHHOH OHOJOruM ¥ OHOTEXHOJNOTHIl Ui PAaLHMOHAIBHOIO
NPUPOIOIIOIB30BAHMS, YMEHHE HCIONb30BaTh COOTBETCTBYIOLIUE
apryMeHTbl, OWOJOrMYECKYI0 TEPMHUHOJOIHI0O U CHUMBOJMKY JJIsI
I0Ka3aTeIbCTBA POJACTBA OPraHU3MOB PA3HBIX CHCTEMATHUYECKHX
IPYII;, B3aHMMOCBS3M OpPraHW3MOB M Cpelbl OOUTAHUS, €eIUHCTBA
YeJIOBEUECKNX pac; HeOoOXOAMMOCTH 300pPOBOrO o0pasa >KHU3HH,
COXpaHEHUsl pa3HOOOpa3usi BUAOB M HSKOCHCTEM, KakK YCJIOBHSI
COCYILEeCTBOBAHHMS IPUPO/BI H YEJIOBEUECTBA,

- copMHUpPOBATh YMEHHSI peLiaTh OMOJOrHYECKUE 3aJa4H, COCTABIISATh
TeHOTUIMYECKUE CXEeMbl CKPELIMBAHUsS Ui PasHbIX  THIIOB
HacJIe0BaHKs MPU3HAKOB Y OPraHU3MOB, COCTABIISITh CXEMBbI EPEHOCA
BEILECTB U HEPTHH B HKOCHUCTEeMax (LIeMU MUTAHHUSI, THIIEeBbIe CETH),
BBISBJISITb TPUYHUHHO-CJICAICTBEHHBIE CBS3H MEXKAY HCCISIYEMbIMH




OnonornueckuMH OObEeKTaMM, TPOLECCAMH W SIBJISHUSIMH, JIeNaTh
BBIBOJIbl MU POrHO3bI HA OCHOBAHUH MOJIYYEHHBIX PE3YJbLTATOB;

- chopMHPOBaTL YMEHUS KPUTHYECKH OLEHHMBATh HMH(POPMALIHMIO
OMOJIOrMYECKOr0  COZAEPXKAHMUS,  BKJKYAKLIYIO  ICEBIAOHAYYHbIE
3HAHUSI M3 PA3IMYHBIX HCTOYHHKOB (CPeICTBA MACCOBOI HH(MOPMALIHH,
HAYYHO-TOMYJISIPHBIE  MaTepHasbl), HHTEPINPETHPOBATh S3THYECKHE
acmeKThl COBPEMEHHBIX WCCIEIOBaHWII B OWMONOTMM, MEIHILIMHE,
OMOTEXHOJIOTHH;  paccMaTpHBaTh  roOalbHbIE  SKOJIOTHYECKHE
npoOneMbl COBPEMEHHOCTH, (POPMHMPOBATH MO OTHOIUEHHK) K HHUM
C06CTBeHHyI'O NO3UIKUK, YMCHHUE OLCHHBATh I3THYCCKHE aCMEKThI
COBPEMEHHBIX MCCleNoBaHHH B 00nacTH OWOTEXHONOTHH U
eHeTHYEeCKUMX  TEeXHONOruil  (KJIOHMpPOBaHWE,  HCKYCCTBEHHOE
OIJIOAOTBOpPEHHEe, HAIPaBlIeHHOE H3MEHEHHe I'eHOMa M CO3JaHue
TPAHCIE€HHbIX OPIaHU3MOB),

- chopmupoBaTe yMeHusi CO31aBaTb COOCTBEHHbBIE [MCbMEHHBIE U
ycrHble cooluenuss Ha OcHose Ouosoruueckoil unpopmauuu u3
HECKOJIbKHMX HMCTOYHHKOB, FpaMOTHO MUCIIO/Ab30BATL [IOHATUMHbIN
annapat OMONoruu;

- YMETb BBIABUIATh T'MIIOTE3bl, MPOBEPSITE HX HKCIEPUMEHTAIbHBIMH
cpencTBamu, (HOPMYJIMPYst LeJb MCCIEAOBAHMS, AHATM3UPOBATH
MOJIyYEHHbIE Pe3yJIbTAThI U AeaTh BbIBOIbI;

- NPUHUMATb YYacCTHME B HAYHHO-UCCIIENOBATENbCKON pabore 1o
buoor UK, SKOJIOI'MM U MCIMLIMHE, llpOBOLlldMOﬁ Ha 0aze LuKOJIbHbIX
HAay4HbIX 06LLleC’['B H lly6JlM'—iHO [peacraBliATb [10J1y4€HHbIC
PE3YJILTATHI HA YYEHUUYECKUX KOH(EPEHLMsIX PA3HOIO YPOBHSI;

OK 02.

Hcnons3oBars
COBpEMEHHBIE
CpencTBa MOUCKA,

B obnactu 11eHHOCTH HAYYHOTO TTO3HAHUS:
- c(hopMHPOBAHHOCTE MHMPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BHUTHS HAyKHM M OOIIECTBEHHOMN

[IPpaKTHKH, OCHOBAaHHOI'O

- chopMupOBaTE YMEHHS KPUTHHYECKH OLIEHHMBaTh HWH(OPMALIHIO
OMONIOTHYECKOTO  COAEPIKAHMS, BKJIKOYAKINYH  TCEBIOHAYYHBIE
3HAHMUSA U3 PA3TMYHBIX HICTOYHUKOB (CPEACTBA MacCOBOH HH(pOpMALIUH,
HAy4YHO-MOMYyJISIPHbIE MaTepHasbl), HHTEepIpPEeTHPOBAaTh 3THYECKHE
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aHamm3a u
UHTEPIPETalnN
uHpOpMaLUHU U
UH(POPMALIMOHHBIE
TEXHOJIOTUH TSI
BBIMOJIHEHUS 33714
npodheCCUOHANTLHOM
TeSITeTbHOCTH.

CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPIUEHCTBOBAHUE SI3bIKOBOW M YHMTATEJIbCKOH KYJIBTYPbI
KaK CpeACTBa B3aWMOAEWCTBHS MEXKAY JIOJbMH M TO3HAHHUS
MHPA;

- OCO3HAaHHE LEHHOCTH HAYYHOH MAEATENbHOCTH, TOTOBHOCTH
OCYILIECTBIISITh MPOEKTHYIO u HCCIIEIOBATEIBCKYIO
IeSTeNbHOCTh MHAUBUAYAIbHO U B [PYIIIE;

OBnazfeHne YHUBEPCAIbHbIMU yueOHBIMH MO3HABATEIbHBIMU
NEUCTBUAMMU:

B) pabota ¢ nHpOpMAaLHE:

- BJIQJI€Th HABBIKAMHU MOJNYYSHUS] UHPOPMALUH 13 UCTOYHHKOB
Pa3HBIX TUIOB, CAMOCTOSITEILHO OCYIIECTBIISITh OUCK, aHAJIH3,
CHCTEMAaTH3ALMI0 U UHTEPIPETALNI0 UHPOPMALIMH PA3THMYHbBIX
BUJIOB U (POPM TPEICTABICHUS,

- CO37aBaTh TEKCThI B pPa3JIM4HbIX (opMaTtax C y4eTOM
Ha3Ha4YeHus: UHpOpMALMKU U LEeNeBOH ayduTOPHH, BbIOMpas
ONTHUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTU3aLHH;

- OLICHHBATh JOCTOBEPHOCTH, JIETHTUMHOCTh MH(POPMALIUH, ee
COOTBETCTBHE MPABOBBIM U MOPAIbHO-3TUYECKUM HOPMaM,

- UCTIONBb30BATh cpencraa UH(pOPMALIMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PELICHUH KOTHUTHBHBIX,
KOMMYHUKAaTHBHbIX M  OpPraHU3alMOHHBIX  3amad ¢
cobmoneHneM TpeOoBaHUN SPTrOHOMUKH, TEXHUKU
0€30MacHOCTH, THUTHEHBI, PecypcocOepesKeHus, MPaBOBbIX M
STHYECKHX HOPM, HOpM HH(OPMALIMOHHON O€30MacHOCTH,

- BJIaJ€Th HABbIKAMH PACIO3HABAHMS M 3AIMUThI HHPOPMALIHH,
WH(POPMALMOHHON 0€30MACHOCTU JTMYHOCTH




ACMEeKTbl COBPEMEHHBIX HWCCJICIOBAaHUN B OWOJNOTMH, MEIHIIHHE,
OHOTEXHOJIOTHH;

- UHTEPHpPeTUPOBATb  JTHYECKHUE  aCIEeKThl  COBPEMEHHBIX
UCCJAENOBaHMI B OWOJNIOTHH,  MeAWIMHE,  OHOTEXHOJIOTHH,
paccMaTpuBaTh ro0anbHbIe SKOJIOTUYECKHE poOieMbl
COBPEMEHHOCTH, (JOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIUI0, YMEHHE OLICHWBAThb STUYECKHUE ACMEKThbl COBPEMEHHBIX
UCCIEIOBaHN B O0NAaCTH OWMOTEXHOJIOTMM W TEeHETHYECKHX
TEXHOJIOTUH  (KJIOHUPOBAHHWE, WCKYCCTBEHHOE OIUIONOTBOPEHHE,
HANPABJICHHOE WM3MEHEHHEe TE€HOMAa U CO3/IaHUe TPAHCTEHHBIX
OpPTaHNU3MOB);

- copMupoBaTh yMEHUsS CO37aBaTh COOCTBEHHBIE MHCHMEHHBIE U
YyCTHbIE COOOINEHUs Ha OCHOBE Ouoyornveckoil wHpopmarum w3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO WCIOJIb30BATh TMOHSTHIHBIN
arnmapat OHoJIoruH
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OK 04.
SddexTuBHO

B3aHMMOI€HCTBOBATh U

paboraTtb
KOJNNCKTHUBE
KOMaHAE.

B
15

- TOTOBHOCTB K CaMOpa3B[/ITH['0, CaAMOCTOATECJIBHOCTH H
CaMOOTIPeeIeHHIO,
-OBJIaZIeHNE HABLIKAMHU y4eOHO-HCCIIeI0BATENBCKOI,

MPOEKTHOM M COLIMAJIbHOM A€SATENbHOCTH;
Osaanenue
JeHCTBHSAMM:

YHHBEPCAJbHBIMH  KOMMYHHKATHBHBIMH
0) COBMeCTHASI 1eSITeIbHOCTD;

- MOHMMaTh W HCIOJb30BaTh MPEMMYIIECTBA KOMAHIHOH H
WHIHBUAYANEHOH pabOTHI;

- MPUHUMATh COBMECTHOI

Lenu NIEATETBbHOCTH,

OpraHu30BbIBATL W KOOPAMHMPOBAaTL JAEHCTBUS 1O €e
NOCTHIKEHHIO: COCTABJIATH IJ1aH JeHCTBUI, pacnpenesaTb posu
C y4YeroM MHEHHIl y4acTHHUKOB 00CyKaTh pe3yJibTaThbl
COBMECTHOI paboTsL,

- KOOPAUHUPOBATE U BBIMOJIHATL PAdOTY B yCJIOBUAX PEaNbHOTO,
BHPTYaJILHOTO H KOMOWHUPOBAHHOTO B3aMMOEHCTBUS,

- OCYILECTBJIATh IMO3MTHBHOE CTPATErH4Ye€CKOE IOBEIEHHE B
Pa3IMYHBIX  CUTyaUUsiX,  OPOSBIASATE  TBOPYECTBO U
BOOOpaxkeHue, ObITh MHULIMATUBHBIM
OBaagenne YHHBEPCAJILHBIMH PeryJIiTHBHbIMH
JAEHCTBHAMH:

I') IPHHATHE Ce0s M APYTrHX JIOACH:

- IPMHUMATb MOTHBBI M APIyMEHTbI APYIUX JNHOAEH NpU aHaiunse
PE3YJILTATOB JEATENILHOCTH,

- IPU3HABATh CBOE MPABO U NPABO APYIUX JIOAEH Ha OIIHOKMY;

- pa3BUBaTh CHOCOOHOCTL MOHUMATL MHUP C IO3ULUU PYroro

HeloBEKa

- cpOpMHPOBATE YMEHHS CO3/1aBaThb COOCTBEHHBIE MHCbMEHHbIE H
YCTHBIE COOOLIEHHS HAa OCHOBe OHONOrHYeckoil HHpOpMauUH U3
HECKOJIbKHX HMCTOYHHUKOB,
annapat OMONoruu;

- YME€Tb BBIABHIATh THIIOTE3bl, MPOBEPSTh UX HKCTIEPUMEHTATBHBIMH
bopmynupys e aHaM3UPOBaTh
TIONYYEHHBIE PE3YJILTATHI U JIENaTh BLIBOBI,

rPaMOTHO HMCMOJNB30BATh MOHSATHHHBIM

Cpe€ACTBAMMU, HCCICAOBaAHHA,

- TpPUHMMATb y4YacTHe B Hay4yHO-HCCIIEIOBATENbCKOH paboTe mo
OMOJOrHH, SKONOTHH U MEAHIIMHE, TMPOBOAMMOI Ha 0a3e MKONbHBIX
Hay4HbIX oO0mEecTB M nyOnu4HO

OpeacTaB/isATE  MOJTYYCHHBIC

pe3ynbTaThl HA yUeHUYECKUX KOH(epeHLnsIX pa3HOro ypoBHs

OK 07.
ConelicTBOBATH

B 00J1a¢TH 3K0JIOrHYECKOro BOCIIHTAHHA®

- BlageTb CHCTEMOIl 3HaHMI 00 OCHOBHBIX METOHAaX Hay4YyHOIro
MO3HAHUS, UCIOJB3YEeMbIX B OMONIOIMYeCKHX UCCIeNOBAHUSAX KHUBbIX
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COXPAHEHHIO
OKPY3KaroUeH CPeabl,
pecypcocOepekeHuo,
NPUMEHSTh 3HAHUS 00
M3MEHEHHN KJINMaTa,
Hp]/IH]_[]/Il'IbI
OepexnuBoOro
TIPOM3BO/ICTEA,

3¢ PeKTHBHO
NelCTBOBATh B

Upe3BblUaiHbIX

- ¢(hOPMHUPOBAHHOCTb 3KOJIOTHYECKOH KYJBTYPbl, TOHUMAHUE
BJIUAHUSA COLUANIBHO-3KOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE
NPUPOAHON W COLMANBHOH Cpeabl, OCO3HAHME IODATBLHOrO
XapaKTepa 3KOJOrHIECKHX NpodIiem;

- TMJJAHUPOBAHHE W OCYLIECTBIEHHE NEHCTBHI B OKPYIKAKOIIEH
cpefe Ha OCHOBE 3HAHMs LeJeld YCTOMYMBOrO pPa3BUTHS
YeJIOBEYECTRA,

AKTUBHOE  HEMpUATHE  AEHCTBHUH, MPUHOCAIIUX  Bpen
OKpYy>Karolle cpene;

- YMEHHE MPOTHO3UPOBATh HEONArOMpUATHBIE SKOJOTHYECKHE

MNOCIEACTBHA MPEANIPHUHUMACMBIX ﬂel\/JlCTBI/II::I, IpeaoTBpallaTh

O0BbEKTOB M 3KOCUCTeM (OMHMCaHHe, H3MepeHHe, NPOBEICHHE
HaOmoneHwuil); cnocodamu BBIBIEHHUS H OLEHKH AHTPOMOreHHBIX
W3MEHEHUH B NPUPOAE,

- YMETb BBISBJIATH OTJMYHUTEIbHBIE MPH3HAKU KHUBBIX CUCTEM, B TOM
yucne rpudoB, PACTEHHH, )KMBOTHBIX H Y€JIOBEKA, MPUCIOCOONEHHOCTh
cpene
KOMITOHEHTOB 3KOCHCTEM, B3aHMOCBSA3€H OPraHu3MOB B COOOINECTBAX,

BUJIOB K obutaHusi, abOMOTHYECKMX W OHOTHYECKHX

AHTPOITOT€HHBIX HM3MEHEHHH B AKOCHCTEMax CBoOei MECTHOCTH,

- YMEThb BBIJENATH CYIIECTBEHHbIE MPH3HAKH OHOJOTHYECKHX

npoueccos: obOMeHa

npeBpaleHus Hepruu, OpoxkeHus, aBToTpodHoro u rereporpodHoro

BeuiecTB  (Merabonusm), wuHbOpMALUUH U

CUTYaLIHAX. Ux; THUIOB NUTaHUs, (POTOCHHTE3a W XEeMOCHHTe3a, MHUTO03a, Meiio3a,
- pacluMpeHHe  OmblTa  JEATENLHOCTH  DKOJIOrMYECKOH | rameroreHesa, 3MOpHOreHesa, NOCT3IMOPHOHANBHOIO — Pa3BUTHUS,
HaNpaBlIeHHOCTH, Pa3sMHOIKEHUs!, UHAMBUAYAIbHOIO PA3BUTUS OPraHn3mMa (OHTOreHesa),
- OBJIAI€HUE HABBIKAMH yueOHO-UCCIIENOBATENIBCKOH, | B3aMMOAEHCTBUSL I€HOB, rerepo3uca;, AeHCTBUIl MCKYCCTBEHHOIO
MNPOEKTHOIN U COLMANILHOMN AEATENbHOCTU orbopa, crabuan3npyrowero, ABMXKYLEr0 M Pa3pblBAIOLIErO
eCTeCTBEHHOro 010opa, aIonaTpuuyeckoro M CHUMIATPHYECKOro
BU1000pa30BaHMs; BIMSHUS ABHIKYLLUX CHJI 3BOJIFOLMH HA reHO(OoHN
NONYJIALMK, MPUCTOCOONIEHHOCTH OPraHu3MOB K cpene oOMTaHus,
YEPENOBAHUS HAMNPABJIEHUI HSBOMIOLMH, KPYroBOPOTa BELIECTB H
NOTOKA YHEPrHH B IKOCHCTEMAX
MK 1.2, -MpaKTH4eCKHii OrbIT 00ecrniedenus Oe30MmacHoi okpyxkameil | - chopmupoBars 3HaHus O Ouocdepe — xkuBOM 000MOUKe 3emiiu,
Obecneunsars Cpeibl B MOMELIEHHUSIX C aCENTHYECKHUM PEXUMOM, B TOM uucie | Tpynax B.W. Bepuaackoro, obnacrsix Ouocdeps u eé€ cocrase,
GesonacHyto 0 3aKOHOMEPHOCTSX M OCODEHHOCTAX CyLIECTBOBaHUA OMOCHEPDI,

OKPYKarUIyH Cpeny

B CTEPUIM3ALHMOHHOM OTAEIeHUH

(xabuHeTe), METUIIMHCKON OpraHu3alum

- YMEHHUsI COOMOaTh CAHUTAPHO - 3MHIEMHOJIOTHYECKHE
TpeOOBaHMSA W HOPMATHBBI MEIMLIMHCKOH OpraHU3alliy, B
TOM YHCJI€ CAHUTAPHO- MPOTHBOATHAEMHYECKH PEKUM
CTepUIIM3aLIMOHHOrO OTeNeHus (kabuHera);

JUHAMHYECKOM paBHOBECHH B Ouocdepe, pUTMUUYHOCTH SIBJICHHH B
Ouocdepe, KPyroBopoTax BEIIECTB H OMOTEOXHMHYECKHX [IHKIAX.

- YCTaHaBJIHMBATh B3aMMOCBS3H [I00ANBHBIX HKOJOTHYECKHX TpoliemM
COBPEMEHHOCTH M TyTel MX PEeIIeHHs.
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- co0MIOAaTh MEpbl ACENTUKU U AHTUCENITHKH, TIPUHLIUTIBI
WHIUBUIYATbHON M30JISLMH [TPU BBIIOJHEHHH MEIHULIMHCKHX
BMEIIATENbCTB,

- OCYLIECTBIISITH COOp, 00e33apaKuBaHNE U BPEMEHHOE
XpaHEHHe MEIULIMHCKUX OTXOIOB B MeCTaxX UX 00pa3oBaHuUs B
MEIULUHCKON OpraHU3alNH,

- cobmroate TpedOBaHMS OXPAHBI TPYAA NIPU OOPAIIEHUH C
OCTPBIMH (KOJIFOIIUMH U PEKYLIMMH ) HHCTPYMEHTaMU,
OMONIOrNYeCKNMU MaTepHaaMy,

- MPOBOAMTH SKCTPEHHbIE MPOPUIAKTHIECKHUE MEPOTIPHUSATHSI
IIPU BO3HUKHOBEHUU aBAPUIHBIX CUTYaLUN C

PHUCKOM UHPHULIHUPOBAHUS MEAULMHCKUX PaOOTHHUKOB,

- OCYIIECTBIIATH MPUEM METULIMHCKHUX H3/ICIIHIA B
CTEPIIIN3ALMOHHOM OTAeNeHNH (KabuHeTe);

- IPOBOAUTH I€3UH(EKLUIO U MPENCTEPIIIN3ALNOHHYIO
OYHCTKY MEIULMHCKUX M3IEIUN PYYHBIM U
MEXaHU3UPOBAHHBIM CIIOCOOOM;

- IPOBOJIUTD CTEPUITM3ALMIO MEAULIMHCKUX

H3JIEJIHI,

- obecreunBaTh XpaHEHUE U BbIIAYy CTEPUIIBHBIX
METULIMHCKUX M3IENHi;

- coOIFOIaTh MpaBMIIa SKCILTyaTallMu OOOPYIOBAHHUS U OXPAaHbI
TpyZAa mpu padoTe B MOMEIIEHHSIX C aCENTHYECKUM
PEKUMOM, B TOM YHCJIE CTEPHIN3ALOHHOM OTAEICHUN
(xabunere).

- 3HaHUE TIOAXOJ0B U METOIOB MHOTOYpPOBHEBOMH
npodUIaKTUKH UH(PEKINH, CBA3aHHBIX ¢ OKa3aHUEM
menuuHckor oMoy (MCMII);

- OCHOB aCENTHKU U aHTUCENTUKH, TPUHLIUITIOB




- IaTh MOHSTHE HAYYHOTO METO/A, Pa3MYaTh METOAbI
OMO3KOJIOTHUECKUX UCCIIEIOBAHHN: MOJIEBBIE, TaDOPaTOPHBIE,
SKCIEPUMEHTAIbHBIE.

- IPUBOJUTD MIPUMEPHI MOHUTOPUHTA OKPYIKAFOIIEH CPEIbI:
JIOKaJIbHOT'O, PETHOHAIBHOTO U TJ100a1bHOTO.

- pelleHHe MPAaKTHKO-OPUEHTHPOBAHHBIX pAaCYETHBIX 3adad Ha
olpeziesieHre IUIOMAAN HACAKACHUHN Ui CHH)KEHHs KOHLIEHTPALUH
YIJIEKUCIIOTO ra3a B arMoc(epe CBOEro peruoHa MPOKHBaAHUSL.

- OMUCBIBATh AHTPOIIOTEHHBIE BO3EHCTBHS Ha Onochepy;

— MPUBOAWTH MPUMEPHI 3arps3HEHUN KaK BHAAa aHTPOMOTEHHOTO
BO3JCHCTBUSl (XUMUYECKOe, (U3MUECKOe, OUONOTHMYECKOE, OTXOMbI
MPOU3BOJICTBA U MOTPEOJICHMUS).

- pelueHHe MPAaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUil IO
COXPaHEHUIO MPUPOAHBIX PECYPCOB CBOETO PErHMOHA MPOXKHBAHUSL.

- BbIOOp y4eOHO-HCCIIeNOBATENbCKOTO MPOEKTa U3 MPENJIOKEHHBIX,
copMupoBaTh 3HaHUS 00 ANITOPUTME BBITOJTHEHHS IPOEKTA.
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WH/IMBUAYAJIbHOW U30JISALIUHU NP BBIOJHEHUH MEIUIIMHCKUX
BMEIIATENbCTB,

- CAHUTAPHBIX MPaBHJI OOpaIEHUs ¢ METULUTHCKUMHU
OTXOIaMH;

- PO UIAKTUYECKIX MEPOTIPHUSTHH (SKCTPEHHAs
npo¢UIIAKTHKA) TPH BOSHUKHOBEHNHN aBAPUIHBIX CHUTYalUH C
pUCKOM HH(PHLIHNPOBAHHS MEAULIMHCKUX PAOOTHHKOB,

- ocobenHocTH Bo30ynuTeneil nHQEKIni, CBSI3aHHBIX C
OKa3aHHEeM METULIMTHCKON OMOLTH (YCTOWYHBOCTD K
$U3NIECKIM U XUMHYECKUM J1€3UHPULIUPYIOUM

areHTaM U JUTUTEJbHOCTh BBDKUBAHUS Ha OOBEKTaX BHELIHEH
cpensl, BUA U (hOpMa CyIIECTBOBAHUS, yTH U (PaKTOPHI
nepeadn);

- BUJBL, 1IeJTU U 337a4H 1e3UH(EKLINH, TPEeACTePIUITU3ALUOHHON
OYHCTKH MEANLIMHCKUX H3IENUH;

- METOJIbI, IPUEMBI M CPEICTBA PYYHOH M MEXaHU3UPOBAHHON
MPEACTePUIIN3ALUOHHON OUMCTKU MEIULIMHCKUX U3JETUN;

- BHJIBI U TIPABHJIa COPTUPOBKU U YIAKOBKH MEAMIIMHCKUX
U3IENUH U CTEPUIIN3aLNN, OCOOEHHOCTH CTEPHITU3YEMBbIX
MENUIUHCKUX U3ACIHI U CTEPIITU3YIOIUX CPEICTB;

- TEXHOJIOTUN CTEPHUIIM3ALNH MEIUIIUHCKIX H3EIIHIA;

- IOPSAAOK U TIPABWJIA XPAHEHUS CTEPHIIbHBIX MEAULIMHCKUX
W3IEITIH,

- IPABWJI MIX BBIJAYH B COOTBETCTBHU C HOPMATHUBHBIMHU
NPAaBOBBIMH aKTaMH,

- IPaBHJIa U MOPSAOK SKCIUTyaTalli 000pyIOBAHMS AJIsI
NPOBENEHUs 1e3UH(PEKLNH, PEACTePIITN3AIOHHON
OYUCTKH U CTEPIIIN3ALMI MEAULIMHCKUX H3IEIH.







K 2.2. - IPAKTHUYECKUH OMBIT HUCTIOIb30BAHUS MEIULIUHCKIX - copMupoBaTh 3HAHUS O OMOTEXHOJIOTUH KaK HayKe U MPOU3BOJICTBE,
Ucnonp3oBath UH(POPMALMOHHBIX CUCTEM U HH(POPMALTMOHHO- OCHOBHBIX HAITPABJIEHHUSIX COBPEMEHHON OMOTEXHOJIOTHUH, METONAX H
B pabore TeJIeKOMMYHHUKaLMOHHON ceTu «HTepHeT O0BeKTax  OMOTEXHOJOrMM, OSTUKH  OHOTEXHOJNIOTHYECKUX U
MEIULIHCKUE - yMEHHsI HCIIOJb30BaTh B pPa0OTE MEAUIIMHCKHE IeHETHYECKUX HKCIIEPUMEHTOB,
UH(POPMALIMOHHBIE UH(POPMALMOHHBIE CUCTEMbI U HH()OPMALIMOHHO- - chopMHpOBaTh 3HAHUS O PAa3BUTHH OHWOTEXHOJOrMH B objmactu
CHCTEMBI U TEJIEKOMMYHHUKALIMOHHYIO ceTh «MHTepHET) MEIUIUHBI 1 (papMalny 1 MPUMEHEHUH UX B )KM3HH YEJIOBEKA,
UH(OPMALIMOHHO - - ICTIOJIb30BATh B PabOTE MEPCOHANbHBIC TAHHBIC TALIMEHTOB M | -  HCIIOJNIb30BaTh 3HAHUS O TMpaBWJaxX IIOMCKA H  aHAIU3a
TEJIEKOMMYHHUKALMOH | CBEJCHMs, COCTABISFOIINE BpaueOHYIO TaliHy OMO3KONOrMUecKo  HMHGOPMAIIMM M3  PA3JIMYHBIX  HCTOYHHKOB
HYIO CETh - 3HaHUE TPaBWI Pa0OTHl B MENULIMHCKUX MHPOPMALIMOHHBIX | (HaydHass W y4eOHO-Hay4dHas JUTEpaTypa, CPENCTBA MacCOBOH
«HUHTepHETY cucTeMax U WH(POPMAIMOHHO- TEJIEKOMMYHUKALIMOHHON ceTd | nHopmaruy, cetb UHTepHET u Apyrue),
«HnTepreTy; - (opmupoBaHUE YMEHUI aHAJIM3UPOBATh W 3AIIMIIATH KEHCHI Ha
- OCHOBBI 3aKkOHOAaTenbcTBa Pocculickoit @enepanuu o aHamu3 wWHQOpPMAMM O HAYYHBIX JOCTH)KEHUSX B O0JNacTu
3aIUTe MEPCOHATBHBIX JAHHBIX MALIUEHTOB U CBEICHHI, TEHETUYECKUX TEXHOJOTHH, KJIETOYHOW WH)KEHEPUHU, MHIIEBBIX
COCTABJISIFOLINX BpaueOHYIO TaliHy. OMOTEXHOJIOTHH, Ha aHanu3 WHpOpMAIMU OO0 STUYECKHUX aCMEeKTax
Pa3BUTHS OMOTEXHOJIOTHIA.
IIK 3.2. | - mpaKTUYECKUH OMBIT MPOBEAEHHSI PadOTHI MO GOPMUPOBAHHIO | - CYOPMUPOBATE 3HAHMUS O 3I0POBBE U €T0 COCTABISIIOIINX, (hakTopax,
IIponaranuposatsb U peamn3aliy MporpamMm 310pOBOro o0pasa KU3HH, B TOM MOJIOXKUTENBHO U OTPULIATEIBbHO BIUSIOIIMX HAa OPraHU3M YEJIOBEKa,
310pOBbIH 00Pa3 | yycie mporpaMM CHIDKEHHS TOTPEOTEHNS ATKOTONA 1 Tabaka, | BPEHbIX IPHBbMKAX: TIOCTEACTBHI 1 MPOMHIAKTHEKIL,
KU3HU

npenynpexaeHus u 6oprObl ¢ HEMEAUITMHCKUM TOTpeOIeHIeM
HApKOTHUYECKUX CPEICTB U NCHUXOTPOITHBIX BEIIECTB

- yMeHus1 GOPMHUPOBATH OOIIECTBEHHOE MHEHHUE B ITOJIb3Y
3I0pOBOr0 00pasa KU3HU U MOTUBUPOBATH MAL[HEHTOB HA
BEICHHE 310pPOBOro 00pasa KU3HY,

- ”HOPMHUPOBATH HACENIEHHE O ITPOrpaMMax CHUKEHUS BECa,
notpeOieHuns ankoros u Tabaka, mpeaynpexaeHust 1 OopbObI
C HEMETMLIMHCKUM MOTpebIeHneM HApKOTHYECKUX CPEACTB U
NICUXOTPOITHBIX BELIECTB

- 3HaHUE TPUHIIMIIOB 3I0pPOBOTO 00pa3a *KU3HH, OCHOB
COXPaHEHUsI U YKPETUICHHSI 3I0POBbS,

- YCTaHABJINBATh B3AUMOCBSI3U MPOOJIEMbI TEXHOTEHHBIX BO31CHCTBHN
Ha 370POBbE HEJNOBEKA (3JEKTPOMATHUTHBIE MMOJIS, ObITOBAsT XUMHUS,
U30BITOYHBIE ITYMBI, PaAHalys U T.11.).

- MIPUBOAMUTH MPUMEPHI aAANTAIA OPraHU3Ma YeJIOBeKa K (pakTopam
OKpYKarolleu cpensl,

- ONHCHIBATD 3AIIUTHBIC MEXaHU3MbI OPTaHN3Ma YEJIOBEKa,

- chopMHUpOBaTh 3HAHUS O NPUHOMIAX (HOPMHUPOBAHUS 3IOPOBBE

rpynm
ACIICKTOB

cbeperarormiero ¢dusngeckoit
37I0POBb,

pPallMOHANIBHOI'O TMUTAHUA, IIpaBUJIaxX 0€e30IMacHOr0 MCITOIb30BAHUS

IIOBCACHUA ! AKTHBHOCTH,

OCHOB 3aKaJIUBaHUA, OMOXUMHYECKHAX

OBITOBBIX IPUOOPOB M TEXHUYECKHUX YCTPOHCTB,;
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- (hakTOpBI, CIOCOOCTBYIOMINE COXPAHEHUIO 37IOPOBBS;

- (hopMbI 1 MeTOnbI PadOTHI MO POPMHPOBAHUIO 3TOPOBOTO
oOpasa KH3HH,

- IPOrpaMm 310POBOTO 00pa3a JKU3HH, B TOM YUCIIE TPOrPaMM,
HaIlpaBJICHHbIX HA CHUKCHUE BECA, CHUYKCHUE HOTpe6HeHI/I$I
ankorojisi U Tabaka, mpeaynpexaeHue u 0opudy ¢
HECMCOUITNHCKUM HOTpe6HeHI/IeM HAPKOTUYCCKUX CPEACTB U
NCUXOTPOIMHbIX BCIICCTB.

- chopMupOBaTH YMEHUS ONPEAENATh CYTOYHBIN PAllMOH MUTAHUS,
- UCIOJIb30BaTh 3HAHUA Il CO3/1aHUS WHIUBUAYAJIbHON NaMATKU IO
OpTaHHU3aIH PAUOHABHON (PU3MUECKON aKTUBHOCTH.

K 3.5.

Y4acTBOBaThH B
UMMYHONPO(UITAKTHK
e UH(EKITMOHHBIX
3aboneBaHuil

- MPAKTUYECKUH OIBIT BBITTOJIHEHUST Pa0OTHI MO MPOBEACHHIO
UMMYHOMPO(UIAKTUKH UH(EKIIMOHHBIX 3a00JIeBaHUH B
COOTBETCTBUU C HAIMOHAJBLHBIM KaJICHAAPEM

PO UIAKTUIECKUX TPUBUBOK U O SMTHIEMUYECKIM
MOKA3aHUSIM

- YMEHUSI TPOBOIUTH BAKLIMHAIIUIO HACEJIEHUS,

- 3HAHHWE MPABUJI U TIOPSIKA MPOBEASHUS BAKLIMHAIIUY B
COOTBETCTBUU C HAIMOHAJBLHBIM KaJICHAAPEM

PO UIAKTUIECKUX TTPUBHUBOK;

- T€YSHHE BaKI[MHATBHOTO MPOIECCa, BOZMOKHbBIE PEAKIINH U
OCJIO’KHEHUS, MepbI MPO(PUIAKTUKH.

- CHUCTEMAaTH3UpPOBAaTh 3HAHUS 00 OJHOKJIETOYHBIX, KOJOHHAJBHBIX,
MHOT'OKJIETOYHBIX OpraHU3Max;

- YCTaHABJIMBATh B3aUMOCBS3H 4aCTel MHOTOKJIETOYHOIO OPraHu3Ma,
- ONMUCBHIBATb FOMEOCTAa3 OPraHU3Ma U €ro MNOAJAEpKaHUE B MPOLECCE
JKU3HEAEATEIbHOCTH,

- IPUBOANUTD MIPUMEPHI MIPOSABJIECHUS PAa3APAXKUMOCTU U PEryJIALNM;

- ¢hOpMUPOBATH 3HAHUS O TEOPHH KIOHAIBHO-CEIEKTUBHOTO
ummyHurtera [1. Dpnuxa, 1.1, MeunnkoBa, MH)EKLIMOHHBIX
3a0o0neBaHMi U SNMUAEMUN, BAKHEHIITNX 3TUAEMHUN B ICTOPUHU
4eJI0BeYeCTBa,

- c¢hOpMHUPOBATH 3HAHUS O BAKLIUHAINN KaK MPOPHIAKTHKE
WH(EKIMOHHBIX 3a00JIeBaHMIA,

- (QopMmupoBaHHE YMEHHUI NPENCTaBICHUS] YCTHBIX COOOIIEHUI C
MPEe3EeHTALHEH.

1.2.3. IIpakTHyeckasi 1 npodecCHOHAIBbHAS OPUEHTALHS 00PA30BATEIbHON IPOrpaAMMBbI.

Pabouas nporpamma no 6uosioruu s cnenuanbHoctd 34.02.01 CectpuHckoe 1€710 pacCUMTaHa Ha U3ydeHHE 0a30BOr0 Kypca
ouonorun yvammmucs nepBoro kypca OAIIOY «Banpaiickuii arpapHblii TeXHHUKYM» B oObeMe 144 yacoB B TOM 4HCIE
MpoQeCcCHOHATIBHO-OPUEHTUPOBAHHOTO coiepkanus — 24 yacoB( 16,6 % ) 1 COBOKYNMHOCTH MPaKTUYECKOro coaepkanus 60 yacos (

42 %).
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[TpakTudeckasi 3HAQUUMOCTh TIPOTPAMMBbI COCTOMT B TOM, YTO B XO/I€ €€ peanu3aliviy pacCMaTPUBAIOTCS MPAKTUUYSCKUE MOIXOIbI
K METOJIMKE MPOPEeCCHOHANBHON OpHUEHTAIIMM Ha OCHOBE KOMITETEHTHOCTHOTO MOX0Aa B 00pa3oBanuu. [ Iporpamma HampaBiicHa Ha
Pa3BUTHE MPAKTUYCCKUX YMEHHI 00yUaromerocs B 00J1aCTH MOBBIIIICHUS YPOBHS €r0 TOTOBHOCTH K MPO(HECCHOHATLHOMY ITUKITY
00y 4eHHsl.
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2. CTpyKTypa u coaepkaHue 00meodpa3oBare/ibHON TUCIHIINHBI
2.1. O06beM qUCUMIVIMHBI H BHABI Y4e0HOi padoThl

Bupn yueOHoit paGoTbl

O0BeM B yacax

Oo0bem oOpa3oBaTenbHOI NPOrpaMMbl AUCHUIIHHBI 144
B T.4.

OcHoBHoOe conep:kaHHe 112
BT. .

TeopeTuyeckoe oOydeHue 68
MPAKTUYECKUE 3aHATUSA 32
nabopaTopHbIe 3aHSITHS 12
IIpodeccuonaLHO-OpHEHTHPOBAHHOE CO/lep:KaHUe (coaep:KaHue 24
NPHUKJIATHOTO MOAY.JIS)

TEOpPETHYECKOe O0yUeHHE 8
NPaKTUYECKHE 3aHATHS (MHINBUAYAIbHBINA POEKT MPENYCMOTPEH) 14
nabopaTopHbIe 3aHSITHS 2
KonTtpoabHbie padoTsi 8

IIpomesxkyTouHas aTTecTaums
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2.2. TemaTu4yeCcKuii NJIAaH U COAEPKAHUE TUCHUTIIHMHBI

HaumenoBanme Coaepxanue yueOHOro MaTepuajia (0CHOBHOE H NpodecCHOHATLHO-OPHEHTHPOBAHHOE), O6bem | Popmupyembie
Pa3aesioB M TeM J1A00paTopHbIE H MPAKTHYECKHE 3AHATHS, MPUKJIAIHOH MOAY.JIb (MPH HAJTHYHH) 4acoB | KOMIETEHLHH
1 2 3 4

Pa3znen 1. Knerka — cTpyKTYpPHO-(PYHKIIHOHAIbHAS €IHHULIA JKUBOT0O 36

Tema 1.1. OcHoBHoOe conep:kaHHe 2

buoJsiorus kak Teopernueckoe o0yueHue: 2

Hayka buonorus kak Hayka. CBsi3p OMONOTUH € IPYrUMU HayKaMu: Onoxumusi, Onogpusnka, OMOHHKA,
redoreorpadust u 1p. Posb 1 MecTo Guonoruu B HOPMUPOBAHUY COBPEMEHHOM HAYYHOM KapTUHBI MUDA. OK 02
3nauenne bnonorndecknx 3HaHUN. Mcropust Ononornn. 3Ha4eHHE UTOJIOTHH ISl Pa3BUTHS OMOJIOTHH U
NO3HAHUS PUPOABL. MEeTOABI IUTOJOTHH: MUKPOCKOMHS, XpoMaTorpadus, 3J1eKTpodopes, METOA MEUEHBIX
aToMoB, auddepeHunasbHOe HEHTPUPYTHPOBAHNE, KYIbTYPa KIETOK

Tema 1.2. Oomas | OcHOBHOe cogep:kaHue 2

xapakrepuctuka | Teopernueckoe o0yueHue: 2

KHIHH PasnooOpasue Ouocucrem. Opranu3samus OMOJIOTHUECKHX CUCTEM. Y POBHU OPTaHHU3AINHA OHOCHCTEM:
MOJIEKYJIIPHO-T€HETUYECKU, OPraHOUIHO-KJIETOUHbIN, OPraHU3MEHHBIN, OMYJISIUOHHO-BUA0BOM, OK 02
SKOCHCTEMHBIH (OnoreoneHoTHueckuil), buochepnsrii. Hayku, nzyuaromume 6uonornieckue oObeKThI Ha
Pa3HBIX YPOBHSX OpraHu3anuy xKu3HU. O01mas XapakTepUCTHKA JKU3HHU, CBOMCTBA KHUBbIX cucteM. [Iporeccsl,
npoucxoasmue B OnocucremMax

Tema 1.3. OcHoBHoOe conep:kaHHe 6

buosornyeckun Teopernueckoe o0yueHue: 2

BAKHBIC XVMHUYECKU COCTaB KJIeTKH. HeopraHniecknue BemecTsBa KIETKH, UX OHOJIOTHYECKas pOJIb.

XHMHYECKHE Oprannueckue BemiecTsa kietku. buonorndeckue nonmumepsl. benku. Ctpykrypa u yHKINN OeNKOBOH

COCAHHEHNS MOJIeKyJIbl. PEepMEHTBI, MPUHIINIT UX AeHCTBUs. Y rieBoasl. buonornueckue GpyHKIIUN yriaeBoaoB. OK 01
Jlumuaer. O0mmii mian crpoenus. I mapoduneHo-ruapododHbIe cBoiicTBa. Knaccudukarus Tunuaos. OK 02
buonornyeckue pynxkunn aunuaos. AT®. Ctpoenne monekynsl AT®. buonornueckue pynxmnun AT OK 04
MpakTuyeckue 3aHATHS: 2
Ponb GenkoB, yriaeBomoB U )KUPOB B OpraHU3Me UesioBeka. BuTaMuHbI 1 OMOJIOrHYeCKH aKTUBHBIE TOOABKH, 2

HX 3HAUCHUEC B )KU3HU OpraHru3mMa 4CJIOBEKA. T'umo- n aBUTaMHHO3BI X IMOCJICACTBUA. HpeI[CTaBJ'IeHI/Ie




YCTHBIX COO6LLI€HPII>'I C HpGSGHTaHHeﬁ, NMOATOTOBJICHHBIX MO MEPEIHIO UICTOUYHUKOB, PCKOMECHIOBAHHBIX
npenogaBaTciiceM

JlabopaTopHble 3aHATHA:

Jlaboparopuas pabdorta “Onpenenenue Buramuaa C B MPOIYKTaX MUTAHUS
HOI[FOTOBKa BAPHUAHTOB OIIbITA, Ha6J'II'OI[eHI/Ie 3a KaQUECTBCHHbIMU PCAKIUAMU, 3AITOJTHCHUEC pa6oqeﬁ
TaOJIUIIBI, HHTEPIIPETALINS HAOIIOJaeMBbIX SIBJICHUH, (OPMYTUPOBAHIE BHIBOAOB

Jlaboparopuas padota «I uapodunbHO-rHAPOPOOHBIE CBOMCTBA TUTTHIOBY
[TonroroBka BapHaHTOB OIbITa, HAOJOIEHNE H3MEHEHHUST PACTBOPUMOCTH JIMITHIOB, 3aM0THeHHE padoyeit
TaOJIULIBI, HHTEPIIPETALINS HAOMI0AaeMbIX SIBICHUH, (OPMYITUPOBAHIE BHIBOAOB

Tema 1.4.
CTpykTypHO-
pynkunonanbHas
OpraHa3anust
KJIETOK

OcHoBHoOe coaep:kaHHe

Teopernueckoe o0yueHue:

Knerounas Teopust (T. [lIBannH, M. Lllneiinen, P. Bupxos). OCHOBHBIE ITOJIOKEHHSI COBPEMEHHOH KJIETOYHOH
Teopuu. THunbl KJIETOK: dykapuoTHUecKas U Npokapuotuueckas. CpaBHUTENbHAs XapaKTePUCTUKA KIIETOK
3YKapHOT (PacTUTENBHOM, *KUBOTHOH, rpubHOIL). CTpoeHne npokapuorndeckoit kiaetkn. OcobeHHoCTH
CTPOEHUS TeTepOTPO(HON U aBTOTPOPHOH MPOKAPUOTHIECKUX KiIeTOK. CTpoeHHe TUIa3MaTHIECKOH
MeMOpaHblL. TpaHCTIOPT BEIIECTB Yepe3 IIIa3MaTHIECKYI0 MEMOPaHY: MMACCHBHBINA M aKTUBHBIA. DHIOIHUTO3!
MUHONHTO3, (paroruTos. Jk301uTo3. O00M0oUKa WK KieTouHast cTeHka. CTpyKTypa U QYHKIIMH KIETOYHOH
CTEHKH pacTeHHi, rpruoOoB

[urormazma. [{lurozons. [utockener. OnqHoMeMOpaHHbIE OPTAHOUABI KJIETKHU: SHOIIA3MAaTUIECKas CETh
(OI1C), ammmapat ["onbaKu, TU30COMBI, MEPOKCHCOMBI, BAKYOJIH PACTUTENBHBIX KJIeTOK. CTpoeHue u
byHKIMHU OMHOMEMOPaHHBIX OPraHOUAOB KieTKH. Kierounsiii cok. Typrop.

[NonyaBTOHOMHBIE OPraHOWABI KJIETKH: MUTOXOHAPUH, TJIACTUABL. XJIOPOTUIACTHI, X POMOILJIACTHI,
JIEUKOTIACTHI, UX CTpOoeHue U QyHKUMU. ANepHbIi anmapar KIeTKH, CTpoeHHe 1 (YHKINU.
HememOpaHnHBIE OpTaHOUIBI KJIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIN LIeHTp. OpraHous!
IOBUKEHUS, peCHUYKH W KryTUKU. CTpoeHue u GpyHKkunn HeMeMOPaHHBIX OPTaHOUIOB KIIETKU

JlabopaTopHble 3aHATHA:

Jlaboparopnas pabota «CTpoeHHe KJIETKH (PaCTeHHs, )KUBOTHBIE, TPHUOBI) U KJIETOYHBIE BKITFOUEHUS
(kpaxmai, KapOTHHOUIBI, XJIOPOILIACTBI, XPOMOILIACTHI )»

OK 01
OK 02
OK 04
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[IpnobpeTenne ornbiTa IPUMEHEHUS! TEXHIKH MUKPOCKOITUPOBAHUS TIPU BBIMOJHEHUH JTA00OPATOPHBIX paboT.

ITonroroBka MUKpOIIpENapaToB, HAOMOAEHHE C ITOMOLIBI0O MUKPOCKOIIA, BEISIBJICHUE PA3IMINI MEXIY
U3y4aeMbIMU 00bEKTAMH, HHTEPIPETannsl HaOI01aeMbIX SIBJICHHUH, (POPMYITHPOBAHNE BHIBOJIOB

Jlaboparopuas padota «IIpoHuriaeMmoctb MeMOpaHbI (TIa3MOJTU3, AETIA3MOJINS )»

[IpnobpeTenne ornbiTa IPUMEHEHUS TEXHUKH MUKPOCKOIIMPOBAHHUS TIPU BBIMOJHEHUH JTA00OPAaTOPHBIX paboT.

ITonroroBka MUKpOIIpENapaToB, HAOMOAEHHE C ITOMOLIBI0O MUKPOCKOIIA, BEISIBJICHUE PA3IMINI MEXIY
U3y4aeMbIMU O0bEKTaMH, HHTEPIPETaIsl HAOMF0IaeMBbIX SIBIEHHUH, (POPMYIMPOBAHNE BBIBOIOB

Tema 1.5. OcHoBHoOe conep:kaHHe
CTpykTypHO- Teopernueckoe o0yueHue:
GyHKUHOHANBLHBL | CTpoeHHE XPOMOCOM. XPOMOCOMHBIM HAOOP KJIETOK, TOMOJIOTMYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI,
e paxTopsl rarIonIHbIN 1 auruionaHbii Hadop. Hyknennossie kucnotel. JIHK u PHK. CTpoeHne HyKJIEHHOBBIX OK 01
HACJIeACTBEHHOCT | xucioT. Hykneorunsl. KoMmmiementapHsie azotuctsie ocHoBanus. [lpaBuno Yapradda. Crpykrypa [JHK — OK 02
H aBoiiHas ciimpanb. MecroHaxoxkaenue u ononorndeckue pyakmn JHK. JTHK-3kcnepruza. Bunst PHK.
®ynkuuu PHK B kieTke
IIpakTHYeCcKHE 3aHATHSA:
Pemenue 3aga4 Ha onpeneneHnue MoCiIeI0BaTebHOCTH HYKJIEOTHIOB
Tema 1.6. OcHoBHoOe conep:kaHHe
Mpoueccsr Teoperuueckoe o0yueHue:
MATPHYHOI'0 Marpuunsiii cunres JIHK — permukanus. [Ipuanune! pennukannn [IHK. Mexannusm pennukanuu JIHK.
CHHTE3a Penapauus JIHK (nopernekatuBHas, nocrperiekarusHas). Peakunu MaTpuyHoro cuaTes3a. [IpuHmmn
KOMIUIEMEHTAaPHOCTH B peakuusax MatpuaHoro cunresa. J\HK u rensl. I'eneTnuecknii kon, €ero CBONCTBA. OK 01
Tpanckpunus — matpuusbiii cuaTe3 PHK. Tpancisiuns u e€ stanbl. Y cnosust OnocuHTe3a Oernka. OK 02
Crpoenne T-PHK u konuposanne amuHokucaoT. Ponb pubocom B 6rocunTese Oenka
IIpakTHYeCcKHE 3aHATHSA:
Pemenne 3a1au Ha onpeneneHne Mocaea0BaTeIbHOCTH AMUHOKHUCIIOT B MOJIEKYJIe OerKa.
Pemenne 3a1a4 Ha onpeneneHue Mociea0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKyJie OeJlka B clydae
WU3MEHEHUs NoCNenoBaTeNbHOCTH Hykineotunos JJHK
Tema 1.7. OcHoBHoOe conep:kaHHe OK 02
Teoperuueckoe o0yueHue: OK 04
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Hexknerounbie Bupychl — HeknieTouHble HOPMBI XKU3HU U 00NMHUraTHbIe napasuTel. CTPOSHNE MPOCTHIX U CIOXKHBIX BUPYCOB,
dopmbI KU3HH perpoBupycos, bakrepuodaros. Kusnennsrii nukn JJHK-conepxkamux supycos, PHK-conepkarmmx
BUpYyCOB, Oakrepuodaros. BUY, renatur yenosexa.

Bbaxrepun. O6mas xapakrepuctuka. [Torsitue mramm. Bupycel 1 GakTepun: CXOICTBA U Pa3JINIUs

MpakTuyeckue 3aHATHS: 2
Bupychbie u 6akrepuanbhblie 3a0oneBanus. OOIIMe NPUHIHUIIBI HCIIOIB30BAHUS JIEKAPCTBEHHBIX BEIECTB. 2
Oco0eHHOCTH MPUMEHEHHS AaHTUOMOTHKOB.
[IpencraBneHue yCTHBIX COOOIIEHUH C MPe3eHTALNEH, TOATOTOBJICHHBIX 110 MEPEYHIO HCTOYHUKOB,
PEKOMEH/IOBaHHBIX MPENOJaBaTeIeM
Tema 1.8. OcHoBHoOe conep:kaHHe 4 OK 02
O6men Bemects u | Teopernueckoe 00yueHue: 4
npeBpanieHue ACCUMUJISIIIAS ¥ TUCCUMILTSLIUS — IBE CTOPOHBI MeTadomu3Ma. Tumbl 0OMeHa BEIIeCTB. aBTOTPO(HBINA U 2
JHEPruM B KJeTKe | reTepoTpodHbIN, a3poOHbIN 1 aHa pOoOHBIH. JHepreTudeckoe obecreuenne kieTku: npespamienne AT B
0oOMeHHBIX Tporieccax. PepMEeHTATHBHBIN XapakTep peakuuil KJIETOUHOro MeTaboanu3Ma
[TepBuuHBIl CHHTE3 OPraHUYECKHX BelecTB B Kierke. I Imactiuueckuit oomen. @orocunaTe3. XeMOCHHTES. 2
AHa3poOHBIN 3HEpreTHUecKnil 0OMeH. AHa’poOHbIe OpraHu3Mel. bpokeHune, aBToTpoHbIH U
rerepoTpodHBII TUIT THTaHKSL. AHA3POOHBIE MUKPOOPTAHU3MBI KaK O0OBEKThI OMOTEXHOJIOTHH. JTallbl
sHepreTudeckoro oomena. I mnkonms. buonorndyeckoe OKUCIEHUE, WM KIETOUHOE AbIXaHUE
Tema 1.9. OcHoBHoOe conep:kaHHe 2
KusHeHHbIT Teoperuueckoe o0y4eHue: 2
HHKJI KJIETKH. Knerounsrit nuk, ero nepuoasl u perynsnus. [lepuons! nnrepdassl ux ocodennoctu. Auddepenunarms
MuTto3. Meiio3 KJIETKH U apecT KJIETOUHOro uukjia. Jenenue kinertku — Mmuto3. CTaguu MUTO3a U MMPOUCX OMSIIIINE MPOLIECCHI. OK 02
Kapuokunes u untoknHe3. buonornyeckoe 3naueHne MuTo3a. Menos — peyKIHOHHOE IeJIEHUE KJIETKH. OK 04
Cranun meiioza. Meiio3 — oCHOBa MoJioBOro pasMHokeHus1. [loBenenne xpoMocoM B MeHo3e.
Kpoccunrosep. buonornueckuii cmbicn metiosa. D dexTs! Metioza. Meiio3 B ;KH3HEHHOM LIUKJIE
OpPTaHHU3MOB
KounTpoabHas padora 2
MonekynsipHbIi YPOBEHb OPraHU3aLMHU KUBOTO
Pa3znen 2. CtpoeHue u (pyHKIUHM OPraHu3zMa 44
Tema 2.1. | Conep:xxanue 6 OK 02
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Crtpoenne
opraHusma

I[IpodeccuoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHHE TEOPETHYECKOT0 00yUeH sl

OpnHokneTouHble opraHusMbl. KojoHuanpHble Opranu3mMel. MHOTOKJIETOUHBIE OpraHu3Mbl. B3aumMocBsi3b
yacTel MHOTOKJIeTOYHOro opranusma. @ynkuus. OpraHel U CCTEMbI OPraHOB. AMNapaTbl OPraHoB.
I'omeocTas opranusma u €ro NOAAEPKaHUE B MPOLIECCE KUIHEACITEILHOCTH.

@DyHKLIMOHAaIbHAsI cucTeMa opraHoB. TkaHu pacTeHuil. TkaHU )KMBOTHBIX U uesoBeka. OpraHbl pacTeHUH.
OpraHbl ¥ CUCTEMBI OPraHOB KUBOTHBIX U YeJIOBEKa. 3HAUE€HUE ONOPbI, IBU)KEHUS, IUTAHUS, AbIXaHMUS,
TPaHCIOPTa BELLECTB, BbIJENEHNUs, 3alUThl. 3HaUeHNEe NMPOSIBICHUS Pa3ApaKUMOCTH U PerysiLiUU

B ToMm uucJie:

JInis cienuanbHOCTH, CBSI3AHHOHN ¢ 00BeKTOM m3y4deHHs ““HenoBek” TeOPeTHYeCKHd MaTeprall TEMBbI
“CtpoeHre opraHu3Ma’ U3ydaeTcs yriiyOJIEHHO HA TPUMepe OpraHu3Ma YejioBeka. TkaHu, OpraHbl U
CHCTEMBbI OPraHOB PACTEHUH M KMBOTHBIX PAaCCMaTPUBAIOTCS 0030PHO

OK 04

OcHoBHoOe cogepkaHue NPAKTHYECKOr0 3AHATHSI:

Teopus kIOHANTBHO-CENEKTUBHOrO nMMyHuTeTa 1. Dpnmxa, 1.1 Meununkosa. MH}pekoHHBIE
3a0oneBanus U 3nMaeMus. BakHelye snuaeMuy B ICTOPUH YeJIOBeUeCTBa. BaknHaImst Kak
npodHIaKTHKA WHPEKIIMOHHBIX 3a00IeBaHUIA.

[IpencraBneHne yCTHBIX COOOIIEHUH C Mpe3eHTaLeH, TOATOTOBJICHHBIX 110 MEPEYHI0 HCTOUHUKOB,
PEKOMEHJIOBAHHBIX NPENOAABATENEM

IIK 3.5

Tema 2.2.
Dopmbl
PA3MHOKEHUA
OPraHM3MOB

Conep:xxanue

I[IpodeccuoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHHE TEOPETHYECKOT0 00yUeH sl

Dopmbl pa3MHOKEHHsT OpraHn3MoB. becrionoe u nmoxoBoe pasMHOXKeHHe. Bubpl 6ecronoro pa3sMHOKEHUS:
[IPOCTOE JieNIeHHE Ha/lBOE, [IOYKOBAaHUE, PA3MHOXKEHHE CIIOPaMu, BEreTaTUBHOE Pa3MHOKEHHE,
¢dparmenTanus, kioHuposanue. I1ogoBoe pa3sMHOXKEHNE.

B ToMm uucJie:

Jlnis cienuanbHOCTH, CBSI3AHHOH ¢ 00BeKTOM M3y4deHHs ““HenoBek” TeOPeTHYECKHi MaTeprall TEMbI
“@opMBI pa3MHOKEHHSI OPTaHU3MOB~ M3Yy4aeTCsl YIIIyOJIEHHO Ha MPUMEpe OpraHu3Ma YeJIOBeKa.
Pa3smHOXeHHE pacTeHNH 1 KUBOTHBIX PAaCCMaTPUBAOTCS 0030pHO

OK 02

Tema 2.3.

OcHoBHoOe coaep:kaHHe

Teopernueckoe o0yueHue:

OK 02
OK 04
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Onrorenes
KHBOTHBIX U

I'amerorenes y xuBoTHbIX. CriepMaToreHes u ooreres. CTpoeHue nojoBeix kieTok. OTIONOTBOpEHUE U
SMOpHOHATIBPHOE Pa3BUTHE KUBOTHBIX. [lapTeHoreHe3. DmOpuoreHes (Ha npuMmepe naHueTHuka). Ctaguu

YyeJioBeKa SMOpHOTeHe3a
Poct u passurue xuBotHbIX. [locTamMOpronanerblil nepuoa. Ipsmoe u Henpsimoe pa3sutue. Passurue ¢
MeTaMop(h030M y OECITO3BOHOYHBIX U MTO3BOHOYHBIX JKUBOTHBIX. CTaIuu MOCTASMOPHOHATIBHOTO Pa3BUTHS Y
JKUBOTHBIX U 4esoBeka. [lepuoasl oHTOrenesa yenoseka. buonornueckoe crapeHue U CMEPTh.
I'eponTonorus
Tema 2.4. OcHoBHoOe conep:kaHHe
OnTorenes Teopernueckoe o0yueHue: OK 02
pacreHui I'amerodut u cnopodur. PazmMHOXKEHHE U pa3BUTHE Bofopociieil. Pa3MHOXKEHNE U pa3BUTHE CIIOPOBBIX OK 04
pacTeHuil. Pa3MHOXXEHNE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepnonbl OHTOreHe3a pacTeHui
Tema 2.5. OcHoBHoOe conep:kaHHe
OcHoBHBIE Teopernueckoe o0yueHue:
TOHATHS I'eHernka kak Hayka O HaCJIE€ACTBEHHOCTH U U3MEHYMBOCTH OpraHu3MoB. OCHOBHbIE T€HEeTHYEeCKHE MTOHATHS OK 02
TCHCTUKH u cuMBOJibl. ['eH. ['enotun. @enorumn. AJienbHble TeHbl. AJTBTEPHATUBHBIC MPU3HAKU. JIOMUHAHTHBIN U
peueccuBHbBIN npusHaku. ['omosurora u rereposurora. Uucras munust. [ mOpuasl. OCHOBHBIE METOBI
TeHETUKHU: THOPUIOIIOTNIECKHUH, [IUTOJIOTHIECKHE, MOJIEKYIIPHO-TEHETUIECKHE
Tema 2.6. OcHoBHoOe conep:kaHHe
3axonomepnoctun | Teoperuueckoe o0yuenue:
HacJie10BaHMsI 3akoHOMEpHOCTH oOpa3oBanus ramer. 3akonbl I'. Mennessi: MonorubpuaHoe ckperubanue. [Ipasuno
JOMHUHHUPOBAHUS. 3aKOH €IMHOO0PAa3Hsl MEPBOTO MOKOJIEHHs. 3aKOH PaCIIeIUICHHUS PU3HAKOB.
uTonornueckne OCHOBbI MOHOTHOPHUIHOTO CKpenBaHus. [ MIoTe3a YUCTOThI raMmeT. AHATU3UpPYOIee gi 8421

ckpemuBanue. JUruOpuaHOe CKpeInBaHie. 3aKOH He3aBUCHMOTO HACIEIOBAHMS MPU3HAKOB.
[MonurunOpugHOE HacIenOBaHUE M €r0 3aKOHOMEPHOCTH

IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COJePKAHNE NPAKTHYECKOr0 3aHSITHS:

Pemenue 3aa4 Ha ONPCACICHUEC BEPOATHOCTU BO3ZHUKHOBCHHW A HACICACTBCHHBIX MPU3HAKOB IIPU MOHO-,
-, l'IOJ'II/IFI/I6pI/II[HOM " aHAJIM3UPYIOIIEM CKPEIUBAHUHN, COCTABJICHUEC MICHOTHITUYCCKUX CXEM CKPCIIUBAHUSA

B ToMm uucJie:
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Jlnis ciennanbHOCTH CBSI3aHHOH ¢ 00BeKTOM M3ydeHus “UenoBek” moadop reHeTHUECKUX 3a1a4 Ha
OTIpeNeIeHNe BEPOATHOCTH HACIEICTBEHHBIX IPU3HAKOB IPH MOHO-, TU-, IOJUTHOPUIHOM U
AHATU3UPYIOLIEM CKPELIUBAHUY Y Y€JIOBEKa

Tema 2.7.
Biaumoaeiicreue
reHOB

OcHoBHoOe coaep:kaHHe

Teopernueckoe o0yueHue:

I'enoTtun xak nenoctHas cucreMa. MHOXXeCTBEHHOE felicTBre reHoB. [lneliorponusa. MHOXeCTBEHHBIN

ajutenn3M. B3anMonelicTere ajieabHbIX TeHOB. KOI[OMI/IHI/IpOBaHI/Ie. BzaumMopeiicTBre HeaIeIbHBIX I'€HOB.

KomnnemenTtapHocts. Onucras. Ilonumepus

IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COJePKAHNE NPAKTHYECKOr0 3aHSITHS:

Pemenue 3aa4 Ha ONPCACICHUEC BEPOATHOCTU BOZHUKHOBCHHW A HACICACTBCHHBIX MPU3HAKOB IMPU
Pa3JIMYHBIX TUIIAX BSaHMOI[efICTBHﬂ F'€HOB, COCTABJICHUEC MNCHOTHITUYCCKUX CXEM CKPCIIHBAHUA

B ToMm uucJie:

Jlnis ciennanbHOCTH CBSI3aHHOH ¢ 00BeKTOM M3ydeHus “UenoBek” moadop reHeTHUECKUX 3a1a4 Ha
orpezeNeHne BepOsITHOCTH BO3HUKHOBEH Ul HACJIECTBEHHBIX PU3HAKOB P Pa3JIMYHbIX THUIAX
B3aUMOJICHCTBUsI T€HOB Y UEJIOBEKA

OK 01
OK 02

Tema 2.8.
CuenieHHoe
HACJIE€I0BAHHE
NPH3HAKOB

OcHoBHoOe coaep:kaHHe

Teopernueckoe o0yueHue:

3axonrel T. Moprana. CueniieHHOe Hacie0BaHie MeHOB, HapylIeHHe CLEeIUIeHNs. XpOMOCOMHAas TEOpHsl
HacyeACcTBeHHOCTH. [ eHeTHueckoe KapTupoBaHue XxpoMocoM. Mcnonp3oBaHne KpOCCHHIOBEPa ISl
COCTaBJICHUS] TEHETHUYECKUX KAPT XPOMOCOM

IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COJePKAHNE NPAKTHYECKOr0 3aHSITHS:

Pemenue 3aa4 Ha ONPCACICHUEC BEPOATHOCTU BOZHUKHOBCHHW A HACICACTBCHHBIX MPU3HAKOB IMPU
CHCTIJICHHOM HACJICAOBAHUH, COCTABJIICHUEC MTCHOTHUITNMYCCKUX CXEM CKPCIIUBAHUA

B ToMm uucJie:

Jlnis cienunanbHOCTH, CBSI3AHHOH ¢ 00BbeKTOM m3ydeHus ““Henoek” mon0op reHeTUYEeCKHX 3a/1a4 Ha

OonpeacICHUE BEPOATHOCTH BOSHUKHOBEHUSA HACIICACTBCHHBIX ITPU3HAKOB MPU CUCIIJICHHOM HAaCJICAOBAHUU Y

YECJIOBEKa

OK 01
OK 02

Tema 2.9.
T'enernxka moJia

OcHoBHoOe coaep:kaHHe

Teopernueckoe o0yueHue:

OK 01
OK 02
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XPpOMOCOMHBII MEXaHU3M OIpeeNeHus Mmosna. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI. ['oMorameTHbIi 1
rereporameTHslil noj. I'eHeTnyeckas CTpyKkTypa MONOBBIX XpoMOcOoM. Hacienosanue npu3Hakos.,
CLEIUIEHHBIX C MOJIOM

IIpakTHYeCcKHE 3aHATHSA:

Pemenue 3a4a4v Ha OnpeacICHUC BEPOATHOCTU BOZHUKHOBEHUA HACJIEACTBECHHBIX MPU3HAKOB, CLUCIIJIEHHBIX C
MOJIOM, COCTABJICHUEC F'CHOTUIMUYICCKHUX CXEM CKPCIIUBAHUA

Tema 2.10.
T'eneruxka
yeJ0BeKA

OcHoBHoOe coaep:kaHHe

Teopernueckoe o0yueHue:

Kapuorun uenoseka. MeTOIbI M3Y4EHHS TEHETHKH YeJIOBEKA: T€HEATOT MUeCKHiA, OJIM3HEIIOBBIM,
[UTOTEHETHYECKUN, OMOXMMUYECKUHN, TIOMYJIIIUOHHO-CcTaTucTHYecKuil. HacnencreenHble 3ab0eBaHmst
yesioBeka. [ 'eHHbIe 1 XpOMOCOMHbBIe O0JIE3HU YejioBeka. boJie3Hu ¢ HacnenCTBeHHOH
MPEAPACIIONOKEHHOCTHIO. 3HAUCHNE METULIMHCKON T€HETHKHU B MPEAOTBPALLEHNN U JICUCHUH T'eHETUIECKUX
3a00JIeBaHMI YeIOBEKa

IIpakTHYeCcKHE 3aHATHSA:

Pemenne 3a1a4 Ha onpeneneHne BEPOSITHOCTH BO3SHUKHOBEHUST HACIEICTBEHHBIX TTPU3HAKOB, UCTIOJb3YS
METO/Ibl TEHETUKU YE€JIOBEKA, COCTABJICHUE T€HOTHITUYECKUX CXeM ckpermuBanus. [Ipencrapnenne yCTHbIX
coOOLIeHNH C MPEe3eHTALMeH O HACIEACTBEHHBIX 3a00JIEBAHHSX YEIOBEKA

OK 01
OK 02

Tema 2.11.
3akoHomepHoOCTH
U3MEHYHBOCTH

OcHoBHoOe coaep:kaHHe

Teopernueckoe o0yueHue:

BsaumogpeiicTeue reHoTHIIA U cpenbl pu GopMupoBaHuH peHoTuna. M3MEeHYMBOCTb MPU3HAKOB.
KauecTBeHHBIE U KONMYECTBEHHbIE TPU3HAKU. BHUABI H3MEHYNBOCTH: HACJIEACTBEHHAS U HEHACJIEACTBEHHAS.
3aKOH TOMOJIOTHYECKHUX PAOB B HaclencTBeHHoH n3menunsocty (H.11. BaBunos).

MonudurkanuonHas, i GEeHOTUITHYECKasi HK3MEHYHBOCTh. Posb cpebl B MOTM(UKALIMOHHOM
n3meHunBocTy. Hopma peaxuun npusHaka. BapuaunuoHHBIN psf U BapuaLMOHHAs KpuBast. XapaKTepUCTHUKA
MOAU(PUKATOHHONH H3MEHYHBOCTH

HacnencreenHas, nian reHOTHUNHYECKast U3MEHYMBOCTb. KOMOWHATHBHAS N3MEHUYHBOCTb.

MyTanuoHHass U3MEHYUBOCTb. BBl MyTalluii: F€HHbIE, XPOMOCOMHBIE, FTeHOMHBIE. [ IpUuunHbI
BO3HUKHOBEHHMSI MyTaLlUH

IIpakTHYeCcKHE 3aHATHSA:

OK 01
OK 02
OK 04
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Pemenue 3aa4v Ha ONpEACTICHUEC TUIlA MyTalllU MPU NEpeaavd€ HACICACTBCHHBIX IIPHU3HAKOB, COCTABJICHUEC
FCHOTUIMUYCCKHUX CXEM CKPCIIUBAHUSA

Tema 2.12. OcHoBHoOe conep:kaHHe 2

Cenexuus Teopernueckoe o0yueHue: 2

OpPraHusmMoB Cenexumst kak Hayka. MeToabl cenekmoHHOH paboTsl. I'ereposuc u ero npuunHbl. MckyccTBeHHBIH 0TOOD: OK 01
MaCCOBBIN ¥ HHIUBHIYAJbHBIA. JTarbl KOMOMHAIIMOHHOW cenekiuu. CopT, mopoza, ITaMm OK 02
ANropuTMBbl peLieHye 3aa4 Ha onpezesieHne BO3SMOKHOTO BO3SHUKHOBEHUS HACJIEACTBEHHbIX TPU3HAKOB IO
CEJIeKLMH, COCTaBJIEHNE F€HOTUITHMYECKUX CXEM CKPELIUBAHUS

KounTpoabHas padora 2

Ctpoenne 1 GyHKLNH OpraHu3Ma

Pazaen 3. Teopusi 3Bo/IIOLIMU 16

Tema 3.1. OcHoBHoOe conep:kaHHe 2

Hcropus Teoperuueckoe o0yueHue: 2

3BOJIIOIUOHHOT O Ilepsble 3BOMIOIIMOHHBIE KOHLIeNUMU. [ panyanucTudeckas 3somonnonHas konuenuus /K. b. Jlamapka.

yueHus JBmkymue cubl sBonmounu. Kpearmonusm u tpancopmmsm. Cucremaruka K. JInHHes U e€ 3HaYeHHE IS OK 02
(bopMUpPOBaHHS UAECH 3BOJFOLIIH OK 04
[Ipenmocbutkn BOSHUKHOBEHUS TapBUHU3MA. DBOJIFOLIUS BHIOB B Ipupose. bopbOa 3a cymecTBoBaHue.
EcrecTBennslii otbop. JuBepreHuus mpu3HakoB U BuaooOpa3zoBanne. OCHOBHBIE MTOJIOKEHUS
cuHTeTHIeCcKOi Teopun sBooLuH (CT3). Ponb 3BONMIOIIMOHHON TeOpuH B HOPMHUPOBAHUH HAYIHOH
KapTUHBI MUpa

Tema 3.2. OcHoBHoOe conep:kaHHe 2

Muxkpossoarouus | Teoperuueckoe o0yueHue: 2
MuKpO3BOJIIOLMS U MAKPOIBOJIIOLNS KAK STaIlbl 3BONIOLMOHHOIO npouecca. ['eHeTnyeckre OCHOBBI 2
3BOMIOLMH. MyTalui 1 KOMOWHAINY KaK 3JIEMEHTAPHBIN SBONOLMOHHBIA MaTepuai. [lomymsauus kak OK 02

3JIeMEeHTapHAas €ANHULIA 3BOJIOLIUHL.
JBmkyue cuibl ((akTOphl) 3BOTIONMHA. MyTalMOHHBIA MPOLiecC 1 KOMOMHATUBHAS H3MEHYHBOCT.
Murpanwst. M3onsauus nonyisauuii: reorpadudeckast (mpocTpaHCTBEHHAs ), OMOIornyeckast
(penponyKTHBHAS).
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EcrectBennsiii oTO0p — Hanpassirommii GakTop sBomoiun. boprbda 3a cymecTBoOBaHUE KaK MEXaHU3M
IeNCTBUS €CTECTBEHHOTO 0TOOpa B monyssinusax. Bun u ero kpurepuu (npusHaku). BunooOpasoBaHue kak
Pe3yIBTaT MUKPO3BOIIOLNU

Tema 3.3. OcHoBHoOe conep:kaHHe 2
Makpossomonusi | Teopernueckoe o0yueHue: 2
MakpossoJronust. @opmbl U OCHOBHBIE HanpasyieHus: Makpossomoimu (A H. Cesepuos). [Tytu 2 OK 02
TIOCTIKEHUsT OMOJIOrMYECKOro Imporpecca; apoMopdo3, uauoanantaiys, odmas nereHepanus. MetTozsl
U3YYEeHHs] MAKPO3BOJIOLINHU. 3aKOH 3apoasimeBoro cxonactsa (3akoH K. bapa). buorenernueckuii 3akon (3.
Iekkensb, @. Mrojutep). Ob1mue 3akoHOMEepHOCTH (TIPABHIIA) SBOIOIIH
Tema 3.4. OcHoBHoOe conep:kaHHe 4
Bosnuknosenue u | Teoperuueckoe o0yueHue: 4
pa3sBUTHE KU3HM | ['MMOTE3BI ¥ TEOPUH BOSHIUKHOBEHHUS JKU3HU Ha 3eMJIe. KPealluOHU3M, CAMOITPOU3BOJIbHOE (CIIOHTAHHOE) 2
Ha 3emue 3apO’KACHUE, CTALIIOHAPHOE COCTOSIHUE, aHCTIepMus, Oronos3. Hauano oprannyeckoli 3BOTIOIHH.
[TosiBneHne MepBbIX KJIETOK. DBOJIOLMS MeTaboIi3Ma. DBOJIOLUS MEPBBIX KJIETOK. [IpokapuoThl u OK 02
3ykapuoThl. IIporcxokaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BOSHUKHOBEHHE OCHOBHBIX LIAPCTB 3YKAPHOT. OK 04
OCHOBHBIE YePThI IBOJIIOLHH PACTHTEILHOTO MUpa. OCHOBHBIC YEPThI HBOJIFOLNH YKUBOTHOTO MHUPA
MpakTuyeckue 3aHATHS: 2
[IpencraBneHue yCTHOTO COOOIICHMSI W JICHTHI BPEMEHHU 1O OCHOBHBIM 3TaraM BO3SHUKHOBEHUS U PA3BUTHS
JKUBOTHOT'O U PACTUTENILHOTO MHPA, TIOATOTOBJICHHBIX IO MEPEYHIO0 NCTOYHUKOB, PEKOMEHOBaHHBIX
npernoaBaTeneM
Tema 3.5. OcHoBHoOe conep:kaHHe 4
Ipoucxoxnenune | Teopernueckoe o0yueHue: 2
YeJI0BeKa — AHTpomnonorus — Hayka o yenoseke. CUCTeMaTHIecKOe MoJIoJKeHHe YenoBeka. CXOICTBO UeIoBeKa C
AHTPOMNOreHe3 JKUBOTHBIMU. OTIIHYHSI YEIOBEKA OT KUBOTHBIX. [IPSIMOX03KI€HHE 1 KOMITJIEKC CBSI3aHHBIX C HUM OK 02
NPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra M BTOPOH CUTHAJIBHON cucTeMbl. COOTHOLIEHHE OUOIOTHYECKUX U OK 04

COLIMANIbHBIX (PAKTOPOB B AaHTPOIIOTEHE3E

OCHOBHBIE CTaINH aHTPOTIOreHe3a. [[puonuTekn — MpeaKy YeJoBeKa 1 YeIOBEKOOOPa3HBIX 00e3bsIH.
IIpoToanTpon — mpealIecCTBEHHUK YeloBeka. ApXaHTpOI — ApeBHenii yenosek. [lageoanTpon — qpeBHU
yesnoBek. HeoaHTpon — uenoBek COBPEMEHHOIO TUIA. DBOJIIOLUS COBPEMEHHOTO YEJIOBEKa.
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Uenoseueckre pacbl. OCHOBHBIE OONBIINE Pachl: €BPONIEONIHAS (€BPA3HIICKast), HErPO-aBCTPATONIHAS
(3KBaTOpHANbHAS ), MOHTOJIONTHAS (a3UATCKO-aMEPUKAHCKas ). Bpemst 1 MeCTO BOZHHUKHOBEHHS
YeJI0BEUECKHX pac. EMTMHCTBO 4eIoBeueCcKux pac

MpakTuyeckue 3aHATHS: 2
Bpewmst u myTu pacceneHus yenoseka 1o mianere. [IprucnocobieHHOCTh YenoBeKa K pa3HbIM YCIOBUSM
cpensl. Biusinue reorpadudeckoil cpensl Ha MOP(OIOTHI0 U (PU3HUOJIOTHIO YETIOBEKA
3amuTa JeHT BpeMEHH U MEHTAJIBHBIX KapT B opMaTe yCTHOTO COOOIIEHHUS, IIOATOTOBIEHHBIX MO MEPEYHIO
HUCTOYHUKOB, PEKOMEHOBAaHHBIX IIPeNoaaBaTeneM
Kontpoabnasn 2
Teoperuueckue acieKThbl H3BOJIIOLNU JKU3HU Ha 3emIie
padorta
Paznen 4. dxonorus 26
Tema 4.1. OcHoBHoOe conep:kaHHe 2
JKoJoruyecKue Teopernueckoe o0yueHue: 2
(daxTopbl U Cpenbl oOuTaHust OPraHU3MOB: BOAHAS, HA3€MHO-BO3YLITHAS, TOYBEHHAsI, BHYTPUOPTaHU3MeHHast. PH3UKO- OK 01
cpeabl JKU3HHU XUMHYECKHE OCOOCHHOCTHU cpex oOuTaHust Opranu3MoB. [IprcrocobneHnst OpraHu3MOB K J)KU3HH B Pa3HBIX OK 07
cpenax. [Tonsitue sxonoruueckoro ¢akropa. Knaccudukanus sxonornueckux pakropos. IlpaBuio
munumyma FO. Jlubuxa. 3akon TonepantHoctu B. [Mlendopna
Tema 4.2. OcHoBHoOe conep:kaHHe 4
Monyasiuus, Teopernueckoe o0yueHue: 2
coodmecTsa, DxoJyioruyeckas XapakTepuCcTUKa BUa U MOMYJIALUN. DKOJIOTHUeCcKasl HUIIAa BUJA. DKOJIOrMYecKHe
3KOCHCTEMBI xapakrepuctuku nonyssiinun. Coobuiectsa u s3kocucteMbl. buonieHos u ero crpykrypa (B.H. Cykaues).
Cpsi3u Mexy opraan3MaMu B OnoneHnoze. CTPyKTypHBIE KOMIIOHEHTBI 3KOCHCTEMBI: POAYLIECHTBI,
KOHCYMEHTHI, peayLeHThl. KpyroBopoT BeliecTB U MOTOK SHEPTHH B 3KocucTeMe. Tpoduieckue ypoBHU. OK 01
AHTPONIOT€HHBIE 3KOCUCTEMBL. ATposKOCcHCTEMBI. OTIMYHUS arpo3KOCUCTEM OT OHOTr€OLIEHO30B. OK 02
Yp6oskocucrembr. OCHOBHBIE KOMITOHEHTHI YPOO3KOCHUCTEM OK 07
MpakTuyeckue 3aHATHS: 2

Tpoduueckue nenu u cern. OCHOBHBIE MOKA3aTENN 3KOCUCTEMBI. bruomacca v mpoayKIusi. DKOJOTHYECKHE
MUpaMUAbI YUCed, OnoMaccsl 1 sHeprud. [IpaBuiio mupamMuabel SHEPTUH.

Pemmenue MPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX SaI[aHI/Iﬁ o NEPEHOCY BCHICCTBA U SHEPIUH B
HKOCHCTEMAX C COCTABJICHHE TPOPHUECKUX LeTiel 1 mupaMuz ONOMAacChl M SHEPTHH
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Tema 4.3. OcHoBHoOe conep:kaHHe 4

Buocdepa - Teoperuueckoe oGyueHue: 2

riodanbHast Buocdepa — xuBas obonouka 3emnn. Pazpurne npencrasiennii o Ouocdepe B Tpynax B .M. Bepranckoro.

JKOJIOTHYECKAsA Obnactu 6uochepsl u eé cocra. XKuBoe BemecTBo Ouocdepsl 1 ero GyHKINUN OK 01

cucrema 3aKOHOMEPHOCTH cyliecTBoBaHUs Onochepsl. OcodeHHOCTH OHOChephl Kak rodaIbHON SKOCHCTEMBI. OK 02
JunamMudeckoe paBHOBecHe B Onocdepe. Purmudnocts siBnennii B Ouocdepe. KpyroBopotsl BeuiecTs u OK 07
OMOreoXMMHUYECKHe HUKJIBL. [ 100anpHbIe SKOIOrHYecKre MpoOIeMbl COBPEMEHHOCTH U MyTH UX PEIICHUS IIK 1.2
MpakTuyeckue 3aHATHS: 2
Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3371a4 Ha ONpeNeIeHNe IUIOMAaa HaCaXIeHUH s
CHIDKEHUS KOHLIEHTPALMU YTJIEKHUCIIOTO ra3a B arMoc(epe CBOero pernoHa mposKUBaHUs

Tema 4.4. OcHoBHoOe conep:kaHHe 4

Bausinue Teoperuueckoe o0y4eHue: 2

AHTPOMOreHHBIX | AHTpONOreHHbIe Bo3elicTBHs Ha Onochepy. 3arpsisHEHHsI Kak BHJ aHTPOIIOTE€HHOTO BO3EHCTBUS

(dpaxTopoB Ha (xummuueckoe, pu3nveckoe, OMOIOrHIECKOe, OTXObI TPOU3BOACTBA U MOTPEOJICHNUs). AHTPOIIOT€HHBIE

ouocdepy BO3AEHCTBUS Ha aTMocdepy. BosaeticTBus Ha rugpocdepy (3arpsisHEHHUs] U UX UCTOYHUKH, UCTOIIEHHS OK 01
Bon). Bo3geiicteus Ha nmutocdepy (merpamaius MOYBbI, BO3AEHCTBUE HA TOPHBIC TOPONA, HENPA). OK 02
AHTpPOIIOTeHHbIE BO3IEHCTBIS HAa OMOTHYECKHEe COO0INecTBa (Jieca 1 paCTUTENbHbIE COOOIIECTRA, OK 04
YKUBOTHBIH MHP) oK 07

MK 1.2

IIpodeccHoHATHHO-OPHEHTHPOBAHHOE COAEPKAHHNE MPAKTHYECKOT0 3AHSATHS: 2
Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHNUH 110 COXPAHEHUIO IPUPOAHBIX PECYPCOB CBOETO
pEeruoHa MPOKUBAHHUS
B Tom uucae:
JInisl ciennanbHOCTH. CBSI3AHHOM ¢ 00BbeKTOM m3ydeHus ““Henosek™ mpemiaraeTcsi IpakTHKO-
OPUEHTHPOBAHHOE PACUETHOE 3aJaHHE pacueTa BOAONOTPEOICHUST HACEIEHHOrO TyHKTa

Tema 4.5. OcHoBHoOe conep:kaHHe 10

Bausinue Teoperuueckoe o0y4eHue: 4

COLIMAJIBHO- 310poBBE U €ro cocTaBisoIne. PaKkTOPHI, MOJOKUTENBHO U OTPHLIATENILHO BIHMSIOIINE HA OPTaHU3M 2

3KOJOrHIeCKHX 4esoBeka. BpenHble NpUBbIMKY: IOCIEACTBHS U podrakTika. [Ipobiema TeXHOreHHBIX BO3[EHCTBUIN Ha

(¢paxTopos Ha

3I0POBBE UeJIOBEKA (3JIEKTPOMArHUTHBIE TTOJISA, ObITOBAsT XUMHUSI, H30BITOYHBIE MBI, PagHalys U T.11.).
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310pOBbE
4yejl0BeKa

Apanraius opraHu3Ma 4ejioBeka K (JakTopam OKpy:KaroIel cpenbl. 3alluTHbIE MEXaHU3Mbl OpPraHU3Ma
4eJioBeKa. 310pOBbe U pabOTOCTIOCOOHOCTD.

[IpuaIMIIBEI HOPMUPOBAHHS 3M0POBBE cOeperaroiero noseaeHus1. Pusnyeckast AKTHBHOCTD U 3/10POBbBE.
prnnbl 3A0POBbA. OcHoBBI 3aKkaiMBaHus. BUOXMMHYECKHE ACTIEKThI pPalvOHAJIBHOI'O MUTAHUSA. HpaBI/ma
0€e301acHOro MCIOIb30BaHMS OBITOBBIX MPUOOPOB U TEXHHUYECKUX YCTPOICTB

IIpakTHYeCcKHE 3aHATHSA:

Ornpenenenne CyTOUHOTO pallioOHa TUTaHUS

Co3nanne MHIUBUAYATBHOW MAMSITKH 110 OPraHU3aLuHU PAllOHAIBHOW (PU3NYECKON aKTUBHOCTH

IpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKAHME JJA00PATOPHOIO 3AHATHS

NN &

Jlaboparopnas padoTa Ha BbIOOD:

1. JlabGopatopHas pabora «YMCTBeHHas1 paboTOCIIOCOOHOCTHY

OBnafeHye METOaMH OTIPENeNICHHsI TIOKa3aTesiell YMCTBEHHON paboTOCTIOCOOHOCTH, OOBSICHEHHE
MOJIYYEHHBIX PE3yJIbTaTOB U (HOPMYIUPOBAHUE BBIBOJOB (MMMCHMEHHO) C HCIOIb30BAHHEM HAYYHBIX
MOHATUN, TEOPUN U 3aKOHOB

2. Jlabopatopnas padorta «BrusHre abnoTnueckux (pakTOpOB Ha UeIOBeKa (HU3KHE U BBICOKHE
TEMIEPATyPhI)»

UzyueHre MEXaHU3MOB aIaNTAllMK OPTaHM3Ma YeJIOBeKa K HU3KUM U BBICOKUM TEMIIEPaTypaM U
OOBSICHEHHE MOyYEHHBIX PE3YJIBTATOB U (POPMYIHUPOBAHNE BBIBOIOB (TMCHMEHHO) C HCIIOJIb30BAHHEM
HAy4YHbIX [OHATHUH, TEOPUI U 3aKOHOB

*B ToM uHncJie HA BHIOOP 00pa3oBaTe/IbHOI OPraHU3ALMNH:

B kadecTBe TPUITEPOB CHIKAIOLINX Pa00OTOCIIOCOOHOCTD MCIIONB30BATh YCIOBHUS OCYIECTBIICHUS
npo¢eCCHOHATBHOHN e TENIbHOCTH: IIYM, TeMIepaTypa, pusndeckast Harpys3Ka u T.1I.

OK 02
OK 04
OK 07
IIK 3.2

KonTpoabnas pabora
TeopeTuyeckue acreKThl SKOJOTHU

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cOAep:KaHUe (CoAepKaAHUEe NMPUKJIATHOTO0 MOAY.JIs)

Paszaen 5. buoJsiorust B ;KM3HH

Tema 5.1.
BbuorexHoioruu B
JKU3HH KAKIAOr0

Conep:xxanue

Teopernueckoe o0yueHue:

BuorexHonorust kak Hayka U npon3BoAcTBO. OCHOBHBIE HAMIPABJICHHS COBPEMEHHON OMOTEXHOJIOTHH.
Mertonnl OuorexHonoruv. O0bEKThl OUOTEXHOJOTUU. JDTUKA OUOTEXHOJIOTHUECKUX U TEHETUYECKUX

NN &

OK 01
OK 02
OK 04
IIK 22
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sKcriepuMeHTOB. [IpaBuna noncka u aHann3a OMO3KOJIOTHUECKOH HHPOPMALINK U3 PA3IHYHBIX HCTOYHHKOB
(HayuHas 1 yueOHO-Hay4YHas IUTepaTypa, CPEACTBa MaccoBOi MH(popManum, cetb UHTEpHET U Ipyrue)

IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COJePKAHNE NPAKTHYECKOr0 3aHSITHS:

Keiicbl Ha aHann3 MHGOPMALIUH O HAYYHBIX JOCTHIKEHHUSX B 00JACTH Mr€HETUYECKUX TEXHOJIOTHH,
KJIETOUYHOM MHXKEHEPUH, MUIIEBBIX OMOTEXHOJOTHH. 3aInuTa Keiica: MpeaCcTaBIeHNEe Pe3yIbTATOB PELICHHUs
KeHCOB (BBICTYIUICHHE C MTPE3CHTALIHEH )

Tema 5.1 oOs3aTenbHa U1 U3yYEHUS CTYASHTAMH BCEX PO ecCuil/CrienuaibHOCTe!

Tema 5.2.1. buortex

HOJIOTHHU B MeJHUHHe H (papmannu

Tema 5.2.1.
buorexnogorun B
MeIUIHHE U
$papmanun

Conep:xxanue

IIpakTHYeCcKHE 3aHATHSA:

PazButue GuorexHonoruii B 001aCTH MEAUIMHBI U (papMaIiuy U MPUMEHEHHE UX B JKU3HH YEJIOBEKa, TTIOUCK
U aHaJU3 UHOOPMALIMY U3 PAa3IMYHBbIX HICTOYHUKOB (Hay4YHasl U y4eOHO-Hay4Has TUTepaTypa, CPEacTBa
MaccoBOl nH(popMaIuu, ceTb FIHTEpHET U Ipyrue)

Keficel Ha aHamm3 WHGOPMAIIUHU O Pa3BUTHH OMOTEXHONIOTHI B MEAUIIMHE U (hapMaruu (TI0 TPyTIram)

N | |

3amura ketica: [IpencrasieHue pe3yabTaTOB PEIEHHs KEHCOB (BBICTYIUICHHE C MPE3EHTANEH)

IIpakTHYeCcKHE 3aHATHSA:

=

DTHUYECKHE aCTIeKThI Pa3BUTHs OMOTEXHOJOTHI U MPUMEHEHNE UX B JKU3HU YEJIOBEKA, MOUCK U aHAITN3
UH(POPMALIUY U3 Pa3IMYHBIX HCTOYHUKOB (Hay4uHas M yueOHO-Hay4YHas TUTepaTypa, CPpencTBa MacCOBOM
uHpopmauuy, cetb HTEpHET U ApyTrHue)

Keiicol Ha anann3 nHGOpPMALIUH 00 HITUYECKUX aCMEKTaX Pa3BUTHs OMOTEXHOJIOTHH (IO rpyInam)

3amura ketica: [IpencrasieHue pe3yabTaTOB PEIEHHs KEHCOB (BBICTYIUICHHE C MPe3eHTALNEl)

OK 01
OK 02
OK 04
IIK 2.2

OcHoBHoOe coaep:kaHHe

Pa3zaen 6. buoskoaornyecKkue UcCJIeI0BAHUA

Tema 6.1.

OcHoBHoOe coaep:kaHHe

OcHOBHBIE

Teopernueckoe o0yueHue:

METOAbI
OHMODKO0JIOTHYECKH
X MCCJIeA0BAHUH

Hayunbrii Mmeron. MeTonbl OMO3KOOTHYECKUX UCCIIEIOBAHUI: MOJIEBBIE, TAOOPATOPHbIE,
JKCIIEPUMEHTANIbHbIE. MOHUTOPHHT OKPY KAIOIIEH Cpenbl: JIOKAIbHBIN, PETHOHATBHBIN U TTI00aIbHBIN
MeTtozp! IOMCKa, aHaIu3a U 00pabOoTKN MHPOPMALTH O MPOEKTE B PA3TMUHBIX HCTOYHHKAX

JlabopaTopHble 3aHATHA:

OK 01
OK 02
OK 04
OK 07
IIK 1.2
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IToctaHOBKa 1emH, 3a7a4, BBIABI)KEHHE THITOTE3bL, MPOBEACHNE SKCIIEPHIMEHTA 110 OIPEACIICHHIO
ONNTUMAJIBHBIX YCJIOBI/Ifl AJig pocTa U (1)PI31/IOJIOFI/IHGCKOI>'I AKTUBHOCTH APOAKIKEBBIX KIICTOK. Brissnenue
3aKOHOMEpHOCTeH, (HOpMyIHpOBaHNE BBIBOJOB U IIPOTHO30B.

Jlabopatopable padoThI Ha BBIOOP 1O MUHU TPYIIIAM:

1. Baustaue TemriepaTypel Ha pocTa u (PU3HOJIOTHIECKYIO aKTHBHOCTD APOXKIKEBBIX KJIETOK

2. BaustHEe YriIeBOOB HA POCTA U (PU3UOJOTHUECKYIO0 AKTUBHOCTD APOIKEBBIX KIIETOK

3. CoueraHHOE BIIMSIHHE TEMIEPATYPhI U YIIICBOIOB HAa POCTa U (PU3UOJIOTHUECKYIO aKTUBHOCTD
APOAKIKEBBIX KJIETOK

OcHoBHoOe coaep:kaHHe

10

Tema 6.2.
Buorkogornueck
HH IKCIEPUMEHT

HpaKanecmoe 3aHATHE

00630p TeM y4eOHO-HCCIENOBATENBCKUX MPOEKTOB. BbIOOp yueOHO-UCCIeNIOBATEIbCKOTO MTPOEKTA U3
npeIokeHHbIX. POPMUPOBAHNE KOMAH/IbI TPOEKTA. AJITOPUTM BBIOJIHEHHS TPOEKTA.
Kaknast rpynmna BeIOHMpaeT OAMH U3 BAPUAHTOB YIEOHO-UCCIIEAOBATENBCKUX MTPOEKTOB:
1. OueHka kauecTBa aTMOC(HEPHOTO BO3IyXa
Onenka kadecTBa MOYB METOJIOM (PUTOTECTHPOBAHUS
3. OueHka KauecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB 110 OPraHOJIENTHIECKUM U (PU3HKO-XUMHUYECKUM
CBOICTBaM
Bnusnue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICUINX PACTEHUIN
5. BnusiHEE COJEBOTO 3arpsi3HEHMSI HAa POCT U Pa3BUTHE CEMSIH BBICIINX PACTEHHI
IlepBelii 3Tan BBINOJIHEHUs POEKTA!
O6ocHOBaHHNE aKTyabHOCTH BBIOPAHHOH TeMbl. BrisiBnerne nmpobiemsl rcciaenoBanus, popMynupoBaHue
runote3sl. Berbop Meronos uccnenoBanus. Beidop Touek ordopa npod Ha TEPPUTOPUH HCCICIOBAHUS.
ITocraHoBKa nenei u 3aaa4 uccnenoBanus. OnpeneneHne GOpMbI PEACTABICHHS PE3YIbTATOB
uccnenoBanus. OnpeneneHye 3TaroB U COCTaBJICHUE IIJIaHA UCCIIEIOBAHMS

JlabopaTopHbie 3aHATHSA

BTopoii 3Tan BIMOJHEHUS MPOEKTA. MOArOTOBKA HEOOXOMMMON MOCYIbI U MaTepHaia Jisl SKCIIEPUMEHTa,
NPOBEEHUE DKCIIEPUMEHTA, TIEPUOAHUECKAs MPOBEPKa TEUEHHs HKCIiepuMenTa/ cOop Marepuaa B
BBIOpAHHBIX TOYKAX 0TOOpa mMpod

Tperwnii 3Tan BHIMOIHEHUS MPOEKTA. MOJYYSHHE EPBUYHBIX SKCIEPUMEHTAIBHBIX TaHHBIX, TPOBEIEHUE
CTaTUCTHUYECKOH 00PaOOTKU MOTYYEHHBIX TaHHBIX

OK 01
OK 02
OK 04
OK 07
IIK 1.2
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UeTBepThIil 3Tal BHITOIHEHUS MPOEKTA. BBISIBICHHE 3aKOHOMEPHOCTEH, (POpMYJIMPOBaHNE BBIBOIOB U 2
MPOTHO30B, OLIEHKA Ka4eCTBa HUCCIEAYyEeMOro 0OBEKTa 10 pe3yibTaTaM OHO3KOJIOTHUECKOr0 aHATN3a
IIpakTuyeckue 3aHATHS 2
3ammuTa npoekra. [IpeacrasieHue pe3yIbTaToB BRITOJHEHHS yUeOHO-UCCIIEI0BATENbCKUX MMPOSKTOB 5
(BBICTYIUIEHHE C MTPE3CHTANEeH)
IIpomexyTouHas arrecTanus (3K3amMeH)
Bcero: 144
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3. YcjaoBus peanu3anuy NporpaMmmbl 001e00pa3oBaTeIbHON THCHUILIHHBI

3.1. Jlas peanusauum nNporpaMmbl JAUCHUILVIAHBI JO/GKHBI OBbITh
NpeayCMOTPEHbI CJIeAYIIHEe CTIeuATbHbIC TOMEIICHHUS:

Kabuner «buonornm», ocHaIIECHHBIH 000pyAOBaHHEM: MEOEIb, T0CKA, MEI,
HarsIAHbIe TIOCOOMs (KOMIUIEKTBl Y4YeOHbIX TaOnull, MJIAKaTOB), TEXHUYECKUMHU
cpeacTtBamMu OOYyYEHHs: KOMIMBIOTED C YCTPOWCTBAMH BOCIPOM3BEACHUS 3BYKA,
NPUHTEP, MYJIbTUMEINA-TIPOCKTOP C SKPAHOM, YKA3Ka-MPE3CHTED Il MPE3CHTALMIA.

JlabGoparopusi, ocHallleHHas OOOpYyJAOBaHWEM JJIsi MPOBEACHUS 3aHSITHIA:
MUKPOCKOITbI, CEKYHJOMED, TOHOMETP, JJabopaTopHas nocyaa (MpoOUPKH, MOICTaBKH
U TPOOUPOK, MUHILETHI, MECOK, CTYNKH ¢ NECTUKAMU, MPEAMETHBIE W MIOKPOBHBIE
CTEKJIA, CTCKJISIHHBIE TMAJIOYKH, MPENAapOBaJbHBIC WIJIbL, (PMIBTPOBAJIbHAS Oymara
(canipeTkmn), cTakaHbl) TUMECPTOHMYECKUI pacTBOp xyopuaa Harpus, 3%-Hblid
pPacTBOP MEPOKCH A BOJAOPOAA, PACTBOP HOAA B HOAMCTOM Kajuu, NIIMLIEPHH, KITyOH!
KapTodens, TUCT IOACH KaHAJACKOM, TIoA PsOWHBI OOBIKHOBEHHOW (PpAOMHBI MU
TOMATA), JIyK PEMYaThiid, Pa3BEACHHBIE B BOJIE APOKIKH ),

3.2. UudopmanuonHoe o0ecneyeHue peaau3auu NporpaMmmsl

OcHOBHbBIE TeYaTHbIE H3JaHUA

1. buomorus. 10-11 knacc (yriiyOJICHHBIA YPOBEHbB): YYEOHHMK IJII CPEIHETO
obmero obpazopanus / B. H. SApeirun [u ap.]; nox oOwmeit penakuueit B. H.
Speirnna. — 2-e uzn. — Mocksa: M3natenscto IOpaiit, 2022,

2. OOyxos, /1. K. buonorus: KJI€TKM U TKaHU: Y4EOHOE MOCOOUE il CPETHETO
npodeccuonanbHoro odpaszosanus / J[. K. O6yxos, B. H. Kupunenkopa. — 3-
e u3 ., nepepad. u gon. — Mocka: UznarensctBo FOpaiit, 2022. — 358 c.

3. buonoruss: y4eOHMK M MPAKTUKyM JJs CPEIHEro NPOPECCHOHATBHOTO
oOpazoBanus / B. H. Speirun [u ap.]; nox penakuueit B. H. Speiruna. — 2-¢
u3n. — Mocksa: M3narensctso IOpaiit, 2022. — 378 c.

DJIeKTPOHHBIC U3TaAHUS

1. buomorus. 10-11 knacc (yriiyOJICHHBIA YPOBEHbB): YYEOHHMK IJII CPEIHETO
obmero obpazopanus / B. H. SApeirun [u ap.]; nox oOwmeit penakuueit B. H.
Speiruna. — 2-e nu3n. — Mocksa: M3narensctBo IOpaiit, 2022, — 357 ¢. —
(Hapomnoe mnpoceemenune). — ISBN  978-5-534-15630-0. — Tekcr:
anekTpoHHblid // OOpaszoBarenbHas miardopma Opailit [caiit]. — URL:
https://urait.ru/bcode/509241

2. OOyxos, /1. K. buonorus: KJI€TKM U TKaHU: Y4EOHOE MOCOOUE il CPETHETO

npodeccuonanbHoro odpaszosanus / J[. K. O6yxos, B. H. Kupunenkopa. — 3-
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e u31., nepepad. u gon. — Mocksa: M3narensctBo FOpaiit, 2022. — 358 ¢. —
(ITpodeccronansHoe oOpazoBanue). — [SBN 978-5-534-07499-4. — Tekcr:
anekTpoHHblid // OOpaszoBarenbHas miardopma Opailit [caiit]. — URL:
https://urait.ru/bcode/494034

. buonorusi: y4eOHMK M MNPaKTUKYM JJsi CPEAHEr0 MPodecCHOHATBHOTO
oOpazoBanus / B. H. Speirun [u ap.]; nox penakuueit B. H. Speiruna. — 2-¢

m3a. — MockBa: HWzmarensctBo FOpaitt, 2022. — 378 ¢ —
(ITpodeccronansHoe oOpazoBanue). — [SBN 978-5-534-09603-3. — Tekcr:
anekTpoHHblid // OOpaszoBarenbHas miardopma Opailit [caiit]. — URL:

https://urait.ru/bcode/489661

I[OHOJ'IHI/ITCJILHLIC HCTOYHHKH

. Te#inop 1. buonorus: B 3 1. T. 1/ JI. Tedinop, H. ['pun, VY. Crayt; noa pen.P.
Comnepa ; nep. 3-ro anrit. u3g. — 14-e uzn. —M. : JlaGopatopus 3HaHwmid, 2022
— 454 c.

. INapnoBa, E. WM.  DOkonorusi: y4eOHMK M NPAKTHUKYM I CPEAHETO
npodeccuonanbHoro oopazosanus / E. WM. TlaBnora, B. K. HoBukoB. —
Mocksa: U3narensctBo IOpaiit, 2022. — 190 c.

. Epemuenko, O. 3. buonorus: yuenue o Ouocdepe: ydeOHoe mocodoue ams
cpennero npodeccruonanbHoro oopasoBanus / O. 3. Epemuenko. — 3-¢ U3,
nepepad. u gon. — Mocksa: M3narenberso FOpaiit, 2022, — 236 c.

. bmunos, JI. H. DOkonorus: yuyeOHOe TOCOOME  JUII  CPEIHETO
npodeccuonabHoro odpasoranus / JI. H. bimnos, B. B. Tlomsgkosa, A. B.
Cemenua ; moa oomel penakuueii JI. H. bavHoBa. — Mocksa: M3narenscTBo
IOpaiit, 2022. — 208 c.

. bproxane, ®©. @. [IpombluneHHas 3xoorus: yueOHuk / O©.®. bproxans, M.B.
I'padkuna, E.E. CnobusikoBa. — Mockea: ®OPYM: UHDOPA-M, 2022, —
208 c.

. Hecmenosa, H. H. DOxomnorust yenoBeka: y4eOHUK U MPAKTUKYM ISl CPEAHETO
npodeccuonanmbHoro odpazoBanuss / H. H. HecmenoBa. — Mockaa:
HzparensctBo HOpaiir, 2022. — 157 ¢.

. buonorus mns npodeccrii M cneqUaNIBbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HAy4yHOro npoduici: y4eOHMK g CTyA. YYpexAcHWd cpea. mpod.
oOpazoBanusi / B. M. Koncrantunos, A. I'. Pe3anos, O. E. ®aaeesa; noj pen.
B. M. KoncrantunoBa. — M. : M3narenbekuii neHTp «Axagemus», 2016/ —
336.c.

4. KOHTpPOJIb 1 OLICHKA Pe3y/JIbTATOB OCBOCHUSI 001Ie00pa30BaTe/IbHOI

AUCHHITHHBI
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KoHTpoab U omeHka pe3ysibTaToB OCBOEHUsT 001e00pa30BaTEIbHON AUCIIUTUTAHBI
PacKpbIBAIOTCS  4Y€pe3  JUCHUIJIMHAPHBIE  PE3yJbTaThl, HAMPABJCHHBIC Ha
(dhopMupoBaHue 00X U NPOPECCUOHATBHBIX KOMIETEHIMI MO pa3jieiiaM U TeMaM
COJEpKaHusl yueOHOro MaTepurana.

Ooman Pa3znen/Tema THun oneHoYHbIX MeponpHATHH
KOMIIEeTeHI U1
Pazgen 1. Knerxa — KonTponbHas pabota “MonexysipHbIi
CTPYKTYPHO- YPOBEHb OpraHU3aL1HU )KUBOTO”
(pyHKUHMOHANBHAN eAUHULIA
KHBOT0
OK 02 Tema Nel.1. 3anonHeHne TabIuLbI ¢ OITUCAHUEM
buonorus xak Hayka METOJIOB MUKPOCKOIUPOBAHUS C UX
JOCTOMHCTBaMH U HEZJOCTATKaAMU.
3anonnenune Tabauipl « BKiaa yueHbIX B
pa3BHUTHE OHOJIOTHI
OK 02 Tema Nel 2. 3anonHeHne CPaBHUTENBHON TaOIHIIBI
OO0wast xapakTepuCTHKA CXOJICTBA U pa3anyuuil )KUBOTO U HE
KU3HU JKUBOTO
OK 01 Tema Nel 3. DpOHTANBHBIN ONPOC
OK 02 buonoruuecku BaxxHbIE IToaroToBKa yCTHBIX COOOMIEHUH C
OK 04 XUMHUYECKUE COSTUHEHUS Mpe3eHTalnen
BeinmonHeHne 1 3amuTa 1ad0paTopHbIX
pabot: «Onpenenenue puramunaa C B
NPOAYKTAaX MUTAHUSY,
«'unpopunpHO-rUAPOPOOHEIE CBOMICTBA
JUTIHIOBY
OK 01 Tema Nel 4. OueHuBaeMasi UCKYCCHS IO BOMTPOCAM
OK 02 CtpykTypHO-QyHKUMOHANBHAS  |JTEKLIHH
OK 04 OpraHu3aLus KJIETOK Pa3zpaboTka MEHTaNBbHOH KapThI 11O
KJIacCU(UKALINHU KJIETOK U UX CTPOCHHUIO Ha
MPO- U YKapUOTUYECKUX U MO LapCTBaM B
MUHH TPyTIax
BeinmonHeHne 1 3amuTa 1ad0paTopHbIX
pabor:
«Ctpoenne kieTku (pacTeHuUs1, S)KUBOTHBIE,
rpulBbl) U KJIETOYHBIC BKIFOUEHUS (Kpaxmad,
KapOTUHOUBI, XJIOPOTLIACTSI,
XPOMOILIACTBI),
«IIpoHnaeMocTs MeMOpaHHbI (TIIa3MOJIH3,
JETUIa3MOITH3 )»
OK 01 Tema Nel 5. DpOHTANBHBIN ONPOC
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OK 02 CrtpykrypHO-pyHKUHOHANBHBIE |Pa3zpaboTka rmoccapus
(akTOphI HacHenCTBEHHOCTH  |PemmeHue 3amad Ha onpeneneHne
MOCJIEZI0BATEIbHOCTH HYKJIEOTUIOB
OK 01 Tema Nel.6. @pOHTANBHBIN OMPOC
OK 02 IIpouecch MaTpUYHOTO Tect «IIponeccsl MATPUYHOIO CUHTE3a»
CUHTE3a Pewenue 3a1a4 Ha onpeneneHue
MOCJIEI0BATEIbHOCTH AMUHOKHCIIOT B
MoJIeKyIie Oenka
Pemenue 3ana4 Ha onpeaeneHue
MOCJIEI0BATEIbHOCTH AMUHOKHCIIOT B
MOJIeKyJie OeNka B Cllyyae H3MEHEHUS
MOCJIeN0BaTeNbHOCTH HyKkiIeoTnaoB JIHK
OK 02 Tema Nel.7. @pOHTANBHBIN OMPOC
OK 04 Hexnerounsie GopMbI KU3HU ITonroroBka yCTHBIX COOOIIEHUT C
npe3eHTalyel (BUPyCHbIC U
OaktepuanpHble 3a00neBanus. O6mue
MPUHLMIIBI UCTIOIb30BaAHUS
JeKapCTBEHHBIX BemecTB. OcoOeHHOCTH
NPUMEHEHHs aHTHOUOTHKOB)
OK 02 Tema Nel 8. @pOHTANBHBIN OMPOC
OOwmeH BerecTB u 3anonHeHne CPaBHUTENBHON TaOIHIIBI
NpeBpalleHNe SHEPTUH B XapaKTEPUCTHUK THITOB OOMEHA BEILECTB
KJIETKE
OK 02 Tema Nel 9. Ob6cysxneHne o BOpocam JIEKLIUU
OK 04 JKu3HEeHHBIN LUK KJIETKH. Pa3zpaboTka JeHTBI BpeMEeHH KU3HEHHOTO
Muro3. Meiio3 LAKJIA
Pazaen 2. Ctpoenue u KonTponbHas pabora "Ctpoenue u
(pynxkuumn opranuszma ¢dbyHKuMHM opraHuzMa’
OK 02 Tema Ne2.1. OueHnnBaeMasi TUCKYCCHUS
OK 04 CtpoeHue oprannuzma Pa3zpaboTka MEHTaIbHOM KapThl TKaHEH,
IIK 3.5 OPTraHOB M CHCTEM OPTraHOB OPTraHU3MOB
(pacTeHus1, )KUBOTHBIE, YEJIOBEK) C
KPaTKOH XapaKTePUCTUKON NX (PyHKIIHIA
IToaroroBka u npeacTaBieHUE YCTHBIX
cooOLIeHmi ¢ npe3eHTanueil (MMMyHHUTET,
nH(pEKIMOHHBIe 3a00JIeBAHUS, STIHIEMUH,
BAKLIMHALHSA)
OK 02 Tema Ne2 2. @pOHTANBHBIN OMPOC

DopMBI pPa3MHOKEHUS
OpPraHU3MOB

3anonHeHne TabauIbl C KPaTKOH
XapaKTEPUCTUKON U puMepamu Gopm
Pa3MHOXKCHUA OPTraHU3MOB
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OK 02
OK 04

Tema No2 3.
OHTOreHes KUBOTHBIX U
YeJI0BeKa

PazpaboTka neHTBI BpeMeHH C
XapaKTepUCTHUKOHN 3TallOB OHTOre€He3a
OTAEJIbHON IPYNION *KMBOTHBIX U YEJIOBEKa
110 MUKpPOTpyIam

Tect/onpoc

OK 02
OK 04

Tema Ne2 4.
OHTOreHes pacreHuit

CocraBneHne )KU3HEHHBIX LIUKJIOB PACTEHUI
1o otaenaM (MOXOBHIHBIE, XBOIEBU/IHBIE,
NanoOPOTHUKOBHIHBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHbIE)

OK 02

Tema No2.5.
OCHOBHEBIE TOHATUS T€HETUKNA

Paspabortka rioccapust
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH
HACJICZIOBAHHUSI

DpOHTANBHBIN ONPOC

TecT no Bompocam JeKIUU

Pemenue 3ana4 Ha onpeaeneHue
BEPOATHOCTU BO3ZHUKHOBCHUA
HACJICACTBCHHBIX MIPU3HAKOB IMIPU MOHO-,
IH-, TOJIUTHOPUTHOM M aHAJH3UPYIOLIEM
CKpELIUBAaHNH, COCTABJICHUE
FEHOTHUITUYCCKUX CXEM CKPCIIUBAHUA

OK 01
OK 02

Tema No2.7.
BiaumoneiicTBie reHOB

Tect

Paspabortka rioccapust

Pemenue 3ama4 Ha onpeaeseHue
BEPOATHOCTU BO3BHUKHOBCHUA
HAaCJICACTBEHHBIX MPU3HAKOB IMPU
Pa3JIMYHBIX THUIIAX B3aI/IMOI[eI>'ICTBPI$I I'CHOB,
COCTAaBJICHUEC I'CHOTHUITMYECKUX CXEM
CKpEeLIMBaHUs

OK 01
OK 02

Tema No2 8.
CrenjieHHOE HACJIEIOBaAHNUE
MPU3HAKOB

Tect

Paspabortka rioccapust

Pemenue 3ama4 Ha onpeaeseHue
BEPOATHOCTU BO3BHUKHOBCHUA
HAaCJICACTBEHHBIX MPU3HAKOB IMPU
CLIETVIEHHOM HacCJIeIOBaHUH, COCTABJICHUE
FCHOTUIMNYCCKUX CXEM CKPCIIUBAHUA

OK 01
OK 02

Tema No2 9.
T'eneruka nomna

Tect

Paspabortka rioccapust

Pemenue 3ana4 Ha onpeneneHue
BEPOATHOCTU BO3BHUKHOBCHUA
HACJICACTBEHHBIX IMPU3HAKOB, CLUCIJICHHBIX C
MIOJIOM, COCTABJICHUE T€HOTUIINYECKHUX CXEM
CKpEeLIMBaHUs

OK 01
OK 02

Tema Ne2.10.
I'enetuka yuenoseka

Tect
Paspabortka rioccapust
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Pemenue 3ama4 Ha onpeaeseHue
BEPOATHOCTU BO3BHUKHOBCHUA
HACJICACTBEHHDBIX MPHU3HAKOB, UCIIOJIB3YA
METOAbI TEHETHKH YE€JIOBEKA, COCTABIICHHE
FCHOTUIMNYCCKUX CXEM CKPCIIUBAHUA
IToaroroBka yCTHBIX COOOIIEHUH C
Mpe3EHTalMeN O HACIEACTBEHHBIX
3a00JIeBaHUSIX YEIOBEKA

OK 01 Tema Ne2 11. Tect
OK 02 3aKOHOMEPHOCTH U3MEH4YUBOCTH |PeleHue 3a7a4 Ha onpeneeHne TUma
OK 04 MyTaLUU IIPU Nepenadye HacaeACTBEHHbIX
MPU3HAKOB, COCTaBJIEHHE FeHOTUITNYECKUX
CXEM CKpellNBaHUs
OK 01 Tema No2.12. Tect
OK 02 Cenekuusi OpraHu3MOB Pazpabotka rioccapust
Pemenue 3ama4 Ha onpeaeseHue
BO3MO>KHOT'O BO3HUKHOBEHUS
HACJIeICTBEHHBIX IIPHU3HAKOB I10 CEJIEKLINH,
COCTaBJIEHUE N€HOTUITUYECKUX CXEM
CKpeIlUBaHUs
Pasnen 3. Teopusi 3Bomounu | KoarponbHasi padora “Teoperuueckue
ACTIeKThI HBOJIFOLIUU KU3HH Ha 3emJie”
OK 02 Tema 3.1. @pOHTANBHBIN OMPOC
OK 04 Hcropus 3BOIFOLIHOHHOTO Pa3zpaboTka JeHTBI BpeMeHH! Pa3BUTHS
y4eHUs SBOJIFOLMOHHOTO YUEHHS
OK 02 Tema 3.2. @pOHTANBHBIN OMPOC
MukposBoJroLUs Pazpabotka rimoccapusi TEpMUHOB
OK 02 Tema 3.3. OuennBaemasi AUCKYCCHUS
Makpo3sBoaronus Paspabotka rioccapusi TEepMUHOB
OK 02 Tema 3 .4. @pOHTANBHBIN OMPOC
OK 04 Bo3HukHOBEHUE U pa3BUTHE ITonroroBka u MpeACTaBICHUE YCTHOTO
JKU3HHU Ha 3emMJie COOOIIEHUS U JICHTBI BPEMEHU
BO3HUKHOBEHMUsI U Pa3BUTHSI )KUBOTHOTO U
PacTUTENBHOTO MHpa
OK 02 Tema 3.5. @pOHTANBHBIN OMPOC
OK 04 IIpoucxoxxaeHune yenoBeka — Pa3zpaboTka JIeHT BpeMEHN U MEHTAJIbHBIX

AHTPOIIOTEHE3

KapT Ha BBIOOD:

“IBOMIOLUST COBPEMEHHOTO YEJIOBEKA
“BpeMs u myTH paccesieHusl uyejoBeKa 1o
anetre”, “BnusHue reorpadudeckoit
cpenbl Ha MOP(OJIOTHIO U (PU3HUOJIOTHIO
yenoBeka”, “YenoBedeckue pachl,
obcyxaeHue

41




Pasgen 4. Dxojorusa

KontpoabHas pabora “Teopernueckue
aCneKThI IKOJIOrun”’

OK 01 Tema 4.1. Tect no sxonoruueckum paxkropam u
OK 07 Jxosoruyeckue GakTopel U CpenaM >KU3HU OPraHU3MOB
Cpenbl KU3HU.

OK 01 Tema 4.2. CocraBieHue cxeM KpyroBopoTa BellecTB,

OK 02 [Monymnsauus, cooOruecTsna, HCIIOJIb3Ysl MAaTEPUAIIbI JIEKLIUU

OK 07 SKOCUCTEMBI Pemenne npakTUKO-OPUEHTUPOBAHHBIX
pacueTHBIX 3a7jaHul 110 NIEPEHOCY BEIeCTBa
U 3HEPTUU B SKOCUCTEMAX C COCTaBJICHHE
Tpodudeckux nenel u mupaMmur OOMacchl
U SHEprUU

OK 01 Tema 4.3. OuenuBaemMasi TUCKycCCHUs

OK 02 buocdepa - rmodanbHas Tect

OK 07 5KOJIOTHUYECKAsi CUCTEMA Pemenne npakTUKO-OPUEHTUPOBAHHBIX

[IK 12 pacUeTHBIX 33744 Ha ONpPeaeICHUe
MJIOINAAN HACAXKACHUN Il CHUIKEHUS
KOHLIEHTPALUU YIJIEKUCIIOrO rasa B
aTMocepe CBOero peruoHa mpOKUBAHHS

OK 01 Tema 4.4. Tect

OK 02 Bnusinue aHTpONOreHHBIX Pemenne npakTHKO-OPUEHTUPOBAHHBIX

OK 04 ¢akxTopoB Ha Ouochepy pacueTHBIX 3aJJaHul 0 COXPaHEHUIO

OK 07 NIPUPOAHBIX PECYPCOB CBOETO PErMOHA

IIK 1.2 MIPOXKUBAHUSA

OK 02 Tema 4.5. OuenuBaemMasi TUCKycCCHUs

OK 04 Bnusaue conuanabHoO- BrimonaHeHus NpakTUUECKUX 3aJaHUM:

OK 07 SKOJIOTHYECKHUX (PaKTOPOB Ha “OnpeneneHne CyTOYHOTO pPallOHa

IIK 3.2 340POBbE YEIIOBEKA MUTAHUS

“Coznanyue UHAUBUYaJIbHOM NaMsTKH 1O
OpTaHMU3aIUU PALIMOHATIbHON (PU3UUECKOH
aKTUBHOCTH

Brimonaenue mabopaTopHOit paboThI Ha
BBIOOD:

"VMmcTBeHHas1 paboTOCIOCOOHOCTB",
"Bnustane abuotnyecknx (pakTopoB HA
4esoBeka (HIU3KHUE U BBICOKHE
TemmnepaTypsl)”
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*IIpodeccuonanbHo-
OPUEHTHPOBAHHO
coaep:KaHue

Paszpen S. buosorus B

3amuTa Kelica: mpeACTaBIeHHE Pe3yIbTaTOB
pelIeHHsI KeHCOB (BbICTYTUIEHHE C
Mpe3eHTAINeH)

KH3HH
OK 01 *Tema 5.1 Brimonaenue kelica Ha aHamu3 WHGOPMALIUU O
OK 02 buotexHONOruu B XKU3HA HAYYHBIX JOCTIDKEHHSIX B 00JaCTH
OK 04 KaKooro FeHEeTHYECKMX TEXHOJIOTHH, KJIETOUHOM
K 2.2 WHXEHEPUH, MMUILIEBBIX OMOTEXHOJIOTHH (TI0
rpyIinam), IpeACTaBIeHUE PE3yIbTaTOB
pELIEHNs KeMCOB
OK 01 *Tema 5.2.1. Brimonaenue kelica Ha aHamu3 WHGOPMALIUU O
OK 02 buoTexHoNOrNM B MEIULIMHE |pa3BUTHU OMOTEXHOJIOTHI B MEAULIUHE U
OK 04 u papmanuu dapmanuu (1o rpymnmnam), npencTaBieHue
IIK 2.2 PE3yJIbTaTOB PELIEHUs KEHCOB
Pasnean 6. IIpencraBneHue pe3ynbTaToOB BHINOJHEHUS
buoskosornueckue yueOHO-MCCIIEeI0BATEIBCKIX IPOSKTOB
HCCJIeI0BAHHS (BBICTYTUIEHUE C MTPE3EHTAIHEH )
OK 01 Tema 6.1. Brimonaenue jadopaTopHbIX padoT Ha BLIOOD B
OK 02 OCHOBHBIE METOJIbI MHUHUTPYIHAX
OK 04 OMOIKOIOTHYECKUX 1. BiusiHue TemMnepaTypsl Ha pocTa U
OK 07 UCCJIEIOBAHUM (M3MONOrNIECKYI0 AKTHBHOCTD
[IK 12 IPOKEBBIX KJIETOK
2. BnusiHue yrineBoAoB HAa pocTa U
(M3MONOrNIECKYI0 AKTHBHOCTD
IPOACKEBBIX KJIETOK
3. CoueraHHOe BIUsSHHUE TEMIIEPATYPhI U
yIIEBOAOB HAa POCTa M (PU3HOJIOTHIECKYIO
AKTUBHOCTb JIPOXKKEBBIX KJIETOK
OK 01 Tema 6.2 Brimonaenne yaeOHO-MCCIEA0BATEIECKOTO
OK 02 buoskonornueckuii MPOEKTa Ha BHIOOP:
OK 04 SKCMEPUMEHT 1. Ouenka kauecTBa aTMOC(HEPHOTO BO3AyXa
OK 07 2. OueHka KauecTBa MOYB METOJOM
K 1.2 ¢duToTeCcTHPOBaHUS

3. OueHka kadecTBa BOJ| IOBEPXHOCTHBIX
BOAOE€MOB I10 OPraHOJIENTHYECKUM U
(U3NKO-XIMHUYECKIM CBOMCTBAM

4. Bnusnue ITAB Ha pocT u pa3BUTHE CEMSIH
BBICIIMX PAaCTEHUN

5. BausiHMe COJIEBOrO 3arpsAi3HEHUs HA POCT U
pa3BUTHE CEMSIH BBICLIMX pacTEHUN
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