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Pabouas mporpamma obmeoOpa3oBatensHol y4deOHoW aucuumuinabl 11]1.03 Buonorus
npeHa3HaueHa Il U3ydeHHs OHONOTMH B NPOQEcCHOHATBHBIX  00pa30oBaTEIbHBIX
OpraHu3alysIX, pealn3yIoInX 00pa30BaTeNbHYIO IPOrpaMMy CpPEIHEro o0mero oopa3zoBanus B
npezesiax OCBOCHHS OCHOBHOM MpodeccuoHabHON 00pa3oBaTenbHOM mporpammbl CITO (OITOIT
CIIO) na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHus P MOJATOTOBKE CHEIIMATUCTOB CPETHETO 3BEHA
JUTSL CTIEUATbHOCTH:

43.02.15 IloBapckoe M KOHAUTEPCKOE /1€J10

Opranuzanus — pa3padoTIuK:

rocyapcTBeHHOe  OroJuKeTHOe  mpodeccroHallbHOE  00pa3oBaTeNbHOE  YUPEKICHUE
«Bousrorpaackuii ”HIyCTPUAIBHBIA TEXHUKYM)

Pazpabortunk: KuprnmueBa A.b., npenogaBatens ['BIIOY «Bonrorpaackuii WHIyCTpHAIbHBINA
TEXHUKYM.

PabGouass mporpamma  oOmeoOpa3oBarenbHOl  muctmiummebl - [1J.03  buomorus
pa3paboTaHa B COOTBETCTBUU C Mpukazamu Munnpocsemenus Poccun ot 18.05.2023 Ne 371
«O06 yrBepkaeHun (emepasbHOM  00pa30BATENbHON NPOTPaMMBI  CPEIHETO  OOIIEro
oOpa3zoBanus» (3apeructpupoBad B Muntocte Poccun 12.07.2023, peructparuonssiii Ne 74228)
B penakuuu ot 19.03.2024 r.; ot 03.07.2024 r. Ne 464 «O BHeceHuMn U3MEHEHHH B (henepaibHbIe
rocyapcTBEHHbIE 00pa3oBaTeIbHbIe CTAHIAPTHI CPEAHEro MPodecCHOHATBLHOr0 00pa30BaHU»
(3apeructpupoBan B Muntocte Poccun 09.08.2024, peructpaumnonnsiii Ne  79088); ot
09.10.2024 Ne 704 «O BHeceHHMM HW3MEHEHUM B HEKOTOpble IpuKa3bl MuHucTepcTBa
npocsemieHnst Poccuiickoii  ®epepanmmu, Kacarommecs —(eaepanbHBIX  00pa3oBaTENbHBIX
IporpaMM HaydajJbHOro 001Iero oOpa3oBaHHs, OCHOBHOTO OOHIEr0o OOpa30BaHUS U CPETHETO
obmiero obpazoBanus» (3apeructpupoBan B Munrocte Poccun 11.02.2025, peructpaiinOHHBIN
Ne 81220), mpuxazom MunobOpHayku Poccunm ot 17.05.2012 Ne 413 «O06 yTBepxkaeHUU
denepalbHOTO  TOCYAApCTBEHHOTO  OOpa30BaTENLHOTO  CTaHAAapTa  CpeAHero  oO0ImIiero
oOpa3zoBanus» (3apeructpuposan B Muntocre Poccun 07.06.2012, peructparonsiit Ne 24480)
B penakuuu ot 27.12.2023 1.

Pabouas mporpamma pa3paboTaHa C YydeToM MpPUMEpPHOM paboyel MporpamMmmbl
o0mieo0pa3oBaTeabHON ITUCHUIUIMHBL «buonorus» s npodecCuoHaIbHBIX 00pa30oBaTeNbHbIX
opraHmsanuii, yreepxxacHHon Ha 3acemnanuu Ilenarornueckoro cosera ®I'bOY JI1O HUPIIO,
npotokoi Ne 13 ot «29» centsa6ps 2022 r.

PEKOMEHIOBAHA Ha sacemanuu  NpeIMeTHOH (UHKIOBOI) KOMMCCHH KHMHYECKHX

TeXHONOrHE, OGUISCTREHHOTO MTHTAHNA H COTECTREHEOHAY YHRIX THCLHILTHE

Mpotokon Ne & ar £47. €47 2025+

peacenarelIs openMeTHOR (UEToRoH) EOMHCCHH  MHMHSMCCEHX TEXHOIOMHA, OOMECTREHHOT
MHETAIIHA H ,_‘L'__CI.'_'H-,‘:i'-iI'III.I:\. HHBIX JTHCITHTLTHIT
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Hauanuuuk oTaena yaelHo-MeToIHgeckol paboTe
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1. OBIIASI XAPAKTEPUCTHKA PABOUYEN ITPOT' PAMMBI
YYEBHOU JUCHUILIAHBI 111, 03 BHOJIOT Ul

1.1. MecTo TUCHUIUIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/ibHOI NPOrpaMMbI:

Oo6meobpa3oBarenshas aucuumuiuHa [1J]. 03 Buonorus siBnsieTcsi 00sM3aTENBHON YaCThIO
00111e00pa3oBaTEeIbHOrO IHUKJIA 00pa3oBaTeibHONM Tporpammbl B cootBeTcTBUU ¢ OI'OC CIIO
no crenransHocTu 43.02.15 [ToBapckoe 1 KOHAUTEPCKOE JETO0.

[IpodeccrnonanbHO-OpUEHTUPOBAHHOE COJEpKaHUE BbIOMpaeTcs 1Mo OOBEKTY H3y4eHHUS
«Henosex».

1.2. Henu 1 niIaHUpyeMble Pe3yJbTaThl 0CBOCHHS THCIHUTLTHHBI:
1.2.1. Heau AUCHMIIMHBI

Lenb: popmupoBanue y 00y4arOmuXcsi CACTEMbI 3HAHUH O Pa3IMYHBIX YPOBHSX KU3HH
CO 3HAHMEM COBPEMEHHBIX IMPEACTaBICHUN O >XUBOM NpPHUpPOJAE, HABBIKOB IO IMPOBEACHUIO
OMOJIOTUYECKUX HCCIEIOBAHUNM C COONIOJIGHHEM JTUYECKUX HOPM, apryMEHTUPOBAHHOMN
JUYHOCTHOM MO3UIIMHU 110 OEpe’KHOMY OTHOIICHHIO K OKpYKalolei cpeze.

3anauu:

— monyueHue (yHAaMEHTalIbHBIX 3HAaHUW o Owuonormyeckux cucremax (Kiertka,
Opranusm, [Honynsamnus, Bun, Oxocuctema); HCTOpUM pa3BUTHS COBPEMEHHBIX MTPEICTABICHUM O
JKUBOW TPHUPOJIC, BBIJAIOIIUXCS OTKPBITHSAX B OHMOJIOTMYECKON HAyKe; PO OHOJOTUYECKOU
HayKH B JOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MUPA; METOJIaX HAYIHOTO
MO3HAHUS;

— OBJIAJICHUE YMEHHUSIMHU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U  POJb
OMOJIOTUYECKNX 3HAHUNA B MPAKTUYECKOW IEATENbHOCTH JIIOAEH, PAa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI; OIpenensaTh JKUBbIE OOBEKTHI B MPUPOJE; MPOBOAUTH HAONIOJCHUSA 34
HSKOCUCTEMaMHU C UENbI0 WX ONUCAHUA W BBISBICHUS E€CTECTBEHHBIX M aAHTPOIOIE€HHBIX
W3MEHEHUH; HaXOJIUTh U aHATU3UPOBATh HH(OPMAITUIO O )KUBBIX 00BEKTaX;

— pa3BUTHE  TIO3HABATEJIbHBIX  HWHTEPECOB, HMHTEIUIEKTYAIbHBIX U  TBOPYECKUX
CIOCOOHOCTEN 00YyYalolIUXCs B MPOIECCE M3Y4YEHUsT OMOJOTUYECKUX SIBICHHM; BBIIAIOIIUXCS
JOCTMDKCHUH  OWOJIOTHMH, BOIIEAIIMX B  OOIIEYEIIOBEUECKYI0 KYIbTYpY; CIOXHBIX U
MPOTUBOPEUYUBBIX TMyTE€H pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJIAJIOB, WJEH, TEOpUH,
KOHIENIINI, TUMOTe3 (O CYIMIHOCTH U MPOUCXOXKICHUU >KU3HH, YETOBEKa) B XO0Je paboThl ¢
pa3IMYHBIMU UCTOYHUKAMU WH(OPMALINK;

— BOCTIIUTaHHE YOEXKJACHHOCTH B HEOOXOJUMOCTH TO3HAHHUS JKMBOW TPHUPOJIBI,
HEOOXOUMOCTH PAIMOHATBHOTO MPUPOAOIOIB30BaHUs, OEPEKHOTO OTHOLIEHUS K MPUPOIHBIM
pecypcaM U OKpyXkarolel cpefie, COOCTBEHHOMY 3/I0POBBIO; YBaXKEHUs K MHEHHUIO ONIOHEHTA
py 00CYXJIeHUU OMOIOTHYECKUX MPoOIIeM;

— WCIIOJB30BaHUE TPUOOPETEHHBIX OMOJIOTHYECKUX 3HAHUN W YMEHHI B TOBCEIHEBHOM
KU3HHU JJIS OICHKU TOCTEACTBUN CBOCH JCSITEIHHOCTH (M ACATEIHHOCTH JAPYTUX JIIOJCH) TO
OTHOIICHHUIO K OKpYXKalollel cpefe, 3M0pOBBI0 IPYTHX JIOACH U COOCTBEHHOMY 3I0POBBIO;
o0ocHOBaHUE U COOIOZIeHNE Mep MPOPUITAKTHKY 3a00JIeBaHU, OKa3aHHE TIEPBOM MOMOIIHU MIPU
TpaBMax, COOIOICHHUE TIPABHII TTOBEICHHUS B TIPUPO/IC.

1.2.2. Ilnanupyemblie pe3yibTaThbl 0CBOEHHSI 00111€00Pa30BATEIbHOM JUCIUILIUHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO.

VYyeOnas nucuuruinHa «buonorus» umeer Oosbllioe 3HaYeHHE MpPU (POPMHUPOBAHUU U
passutuu OK, 11K u JIP:



Koa m nHaumenoBanue
(popmupyembIx
KOMIIeTeHIN i

HHaHpreMble PE3yJbTAThI 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mme

JAucnuniamHapHbie

OK 01. Beibupats
CHOCOOBI pelieHus 3a1a4
poQeCCHOHANTBHON
JESTEITbHOCTH
MPUMEHUTEIHHO K
pa3IMYHBIM KOHTCKCTaM

B ywacTtu TpynoBoro BocnuTaHus:

- TOTOBHOCTb K TpPYIy, OCO3HAHHE IEHHOCTH
MacTepcTBa, TpyAoto0ue;

- TOTOBHOCTh K aKTHUBHOH HeITEIBbHOCTHU
TEXHOJIOTHYECKON Hu COITMaJIbHOM
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUITUUPOBATh,
IJIAHUPOBATh W CAMOCTOSITEJILHO BBITMIOJIHATh
TaKylo JIeSITeIbHOCTD;

- HUHTEpeC K pa3IMYHBIM
po¢eCCHOHAIBHON NEATEIHHOCTH,

chepam

OBJIaJicHUE YHUBEPCaIbHBIMHU y4eOHBIMU
I03HAaBAaTCILHLEIMU

JNECUCTBUSIMU:

a) 0a30BbIC JIOTHYECKUE JICUCTBUS:

- CaMOCTOSITEIILHO (dhopMynupoBaTh u

aKTyaJlu3upoBaTh MPOOIEMY,
€€ BCECTOPOHHE;

- yCTaHaBIMBATh CYIICCTBCHHBIN MPU3HAK WIIH
OCHOBaHUS AJIs

CpaBHEHHUS, KJIacCU(pUKAIMU B 000OIICHMUS;

- ONpENeNsATh IeNU JeATeIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU UX TOCTHKEHUS;

- BBISIBIISITH 3aKOHOMEPHOCTHU U MTPOTHUBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHTh KOPPEKTHBBI B JIEATCIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISM,
OIICHUBATh PUCKH TTOCIICICTBUMA

NesATEeTLHOCTH;

- pa3BHBAaTh KPEATHBHOEC MBINUICHUE TIPH
pEIIeHUH KU3HEHHBIX TIPOOIIeM,;

0) 0a30BBIC MCCIEAOBATEIBCKUE JCHCTBUSA:

- BIIQIETh HaBBIKaMU y4eOHO-

paccMaTpuBaTh

- copMHUpPOBATH 3HAHUS O MECTE M POJHM OUOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, B IO3HAHUU 3aKOHOB MPHUPOIbI
U PELIEHUU >KU3HEHHO BAaXKHBIX COIUAIBHO-ITUYECKUX, IKOHOMHUECKUX,
HKOJIOTUYECKUX ITPOOIJIEM UETIOBEUECTBA, a TAK)KE B PELLIEHUU BOIIPOCOB
paIoHaIbHOIO MPUPOJIONOIL30BaHus; B (OPMUPOBAHUU I[IEHHOCTHOTO
OTHOLIEHUsSI K NPUPOJE, OOIECTBY, YEIOBEKY;

- 0 BKJIQJIe POCCUICKHUX U 3apyOEKHBIX YUCHBIX - OMOJIOTOB B -Pa3BUTHE
Oouojoruu;

- yHKIIMOHAIBHON TPAMOTHOCTH Ye€JIOBEKa ISl PElIeHHsI )KU3HEHHBIX
mpo0JeM, yMETh BJIaJIEET CUCTEMON OMOJIOTUYECKUX 3HAHHUM, KOTOpas
BKJIIOUAET: OCHOBOIOJArarolue OMOIOTHYeCKUe TEPMUHBI U MTOHSATHS
(>KU3HB, KJIETKA, TKaHb, OpTaH, OPTaHU3M, BU/I, MOIYJISIIHS,

sKOCHCTEeMa, OUOIIeHO03, Onocdepa; MeTaboIn3M, TOMEOCTa3, KIETOUHBIN
WMMYHUTET, OMOCHHTE3 OeiKa, OMOMOIUMEpPHI, JUCKPETHOCTD,
CaMOPETYJISIIMS, CAMOBOCIIPOU3BEECHUE, HACIIEICTBEHHOCTb,
W3MEHYHBOCTb,

HHEPro3aBUCUMOCTh, POCT U PAa3BUTHE);

OMOJIOTMYECKHE TEOPHHU:

- kueroyHas teopus T. llIBaHHa,

M. llIneitnena, P. Bupxosa;

- KJIOHAJIbHO-ceNeKTUBHOro nMMyHurera 1. Opaux, M.M. Meunukosa,
XPOMOCOMHast

Teopust HacneacTBeHHocTu T.MopraHna;

- 3aKOH 3aposimeBoro cxoacTtsa K. bapa;

- 3BOJIIOLIMOHHAs TeopusY. JlapBuHa, CHHTETHYECKasi TEOPHUSI SBOJIOLINH,
Teopus anTpororeresa Y. Jlapsuna;

- Teopust 6noreoneHosza B.H. Cykauéna;

- yuenus H.W. BaBuiosa - o LleHTpax MHOr00Opas3us ¥ MPOUCXOKIACHUS
KYJIbTYPHBIX PACTE€HUH;




HCCJIEI0BATENbCKON U POEKTHOM
JIeATEIbHOCTH, HAaBBIKAMU Pa3pEIICHUS
npo0Jem;

- BBISIBJISTH IPUUUHHO-CIICJCTBEHHBIE CBA3U U
aKTyaJIM3UpOBaTh3a/1auy, BbIIBUTATh TUIIOTE3Y
€¢ peIICHHUS, HaXOAUTb apPryMEHThl MJid
JI0Ka3aTesIbCTBa CBOUX YTBEPKJICHUH,
3a/1aBaTh apaMeTPbl UKPUTEPUHU PELICHUS;

- aHaJM3MpOBaTh IOJIYYEHHBIE B  XOJE
peuieHuss 3a7a4ud pe3ysbTaThl, KPUTHUYECKHU
OLICHUBATh ux JIOCTOBEPHOCTb,
MPOTHO3UPOBAaTh  M3MEHEHHE B  HOBBIX
YCIIOBHUSIX;

- YMETh MEePEHOCUTH 3HaHUS B
MO3HABATENIIbHYI0O M MPAKTHYECKYI0 00JacTu
KU3HEACSITEIBHOCTH;

- YMETh HWHTETPUPOBATH 3HAHUSA W3 Pa3HBIX
IpEeIMETHBIX 00JacTel;

- BBIIBUTaTb ~ HOBbIE  WJEH, MpeIararh
OPUTHMHAJILHBIE TIOJIXO/IBI M PEIICHNS;
CHOCOOHOCTDH UX UCIIOJIL30BAaHUS B
ITO3HABATEJIBHONW U COLMAIIbHOM IIPAKTHKE.

- A.H. CeBep1ioBa - 0 IyTSAX U HaNPABJICHUAX YBOIIOLNH;

- B.11. Bepnaackoro - o 6uocdepe;

- 3aKOHBI (€IMHO0OPa3Hs IOTOMKOB IIEPBOT0O MOKOJICHUS, pACIICTIICHHS
MPU3HAKOB, HE3aBUCUMOI0 HAclleI0BaHUANPU3HAKOB I'. Mennens,
CLEIJICHHOTO HACIEAOBAaHUANPU3HAKOB U HAPYILLIEHUS CUEIJICHUS T€HOB
T. MopraHa;

TOMOJIOTUYECKUX PSII0B B HacineACTBeHHOM n3menunBoctuH .M. BaBunosa,
reHeTudeckoro paBHoBecus JIx. Xapau u B.BaitnOepra;

-3apoablieBoro cxoactsa K.bapa,0uorenernueckoro 3akona 3. ['ekkens,
®. Mrosiepa);

- IPUHIUIBI (YUCTOTHI TaMeT, KOMIIJIEMEHTAPHOCTH ); TIpaBuiia (MUHUMYMa
1O. JInOuxa, sxosornyecKounupaMuabl Uuces, OMoMacchl U SHEPTUN);

- runotesbl (koauepBaTHoi A.W. Omapuna, nepBudyHoro 0yiabona JIx.
Xonneitna, mukpocdep C. Doxkca, pudozuma T.Yek);,

- chopMHpOBaTH YMEHUS PACKPBIBAThH COJEPIKAHUE OCHOBOIOIATAIONINX
OMOJIOTUYECKUX TEOPHI U TUIIOTE3: KJIETOUYHON, XPOMOCOMHOM,
MyTallMOHHOM, IBOJIFOLIMOHHOMN, TIPOMCX0KICHUS )KU3HHU U YEIIOBEKA;

- BJIaJICHUE CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJ[aX HAyYHOT'O MMO3HAHUS,
UCTOJIb3YeMbIX B OMOJIOrMYECKUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB U
HKOCHCTEM (ONHCaHue, U3MEPEHNE,TPOBEICHIE HAOIIOACHU);

- crioco0amMu BBISIBJICHUS U OLICHKH aHTPOIOI'€HHBIX H3MEHEHHUH B IPUPOJIE;
- chopMHpOBaTH YMEHUS PACKPhIBATh OCHOBOIIOIAral0NIMEeONOI0OTHYECKHE
3aKkoHbI ¥ 3akoHOMepHocTH (I'. Menaens, T. Moprana, H.W. Basusnosa, 3.
I'exkens, @. Mronnepa, K. bapa), rpanuiibl uX OIpUMEHUMOCTH K >KUBBIM
cucTeMam;

- YMETbh BBIACIATH CYIIECTBEHHbIE MPU3HAKU:

- CTPOEHUS BUPYCOB, KJIIETOK ITPOKAPUOT U IyKapHuoT;

-OJJHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPIraHU3MOB, BUJIOB, OMOT€O1IEHO30B,
HKOCUCTEM U OHochepsI;

- CTPOEHUSI OPraHOB U CHUCTEM OPraHOB PACTEHUH, )KUBOTHBIX,YEJIOBEKA;
- IIPOLIECCOB >KU3HEAEATEIBHOCTH, MPOTEKAIOIINXB OPraHu3Max
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

- OMOJIOTMYECKHUX MPOILIECCOB:




- oOmeHa BenecTB(MeTab0au3M), HHPOPMAIIMK U TIPEBPAIICHUS YHEPTHH,
OpoxeHus1, aBTOTPO(HOT0 U TeTepOoTPO(YHOTO TUIIOB MUTAHUS,
(doTOCHHTE3a U XEMOCHHTE3a, MUTO03a, ME03a,I'aMETOreHEe3a,
sMOpHOTeHe3a, MOCTIMOPHUOHATBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
WH/IMBUYaJIbHOTO Pa3BUTUSIOpPTaHU3Ma (OHTOTEHE3a), B3aUMOICHCTBUS
T'€HOB,I€TEPO3UCA; IEHCTBHUI UCKYCCTBEHHOTO 0TOOPA,CTAOUIN3UPYIOILETO.
JIBIDKYIIETO U Pa3phIBAIOIIETOECTECTBEHHOTO 0TOOPA;

- AJIONIATPUIECKOTO HCUMITATPUIECKOTO BUJ000pa30BaHus;

- BIIMSIHUS IBUKYIIAX CHIT DBOJIFOIIMH HA TeHOMOH T IO YJISIIIHHT;
—IpUCTIOCOOIEHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, YepeIOBAHMUS
HAIPaBJICHUN DBOJIIOIHH;

- KpyrOBOPOTABEIIECTB M OTOKA YHEPTHU B SKOCHCTEMAX;

- IPUOOPECTH OIBIT MIPUMEHEHHSI OCHOBHBIX METOJIOB HAYYHOTO ITO3HAHUS,
UCTIOJIb3YEMBIX B OMOJIOTHH: HAOMIOACHUS M OIIMCAHUS KUBBIX CHCTEM,
MPOIIECCOB U SIBJICHUI; OPTaHU3aIlMK U IPOBEICHUS OMOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBI)KEHUS THITIOTE3, BBISIBJISATH 3aBUCHMOCTH MEXKTY
HCCJIETyeMbIMHU BEIMUYUHAMHE, OOBSCHATD MOJYY€HHBIE PE3YIbTAThI U

(GhOopMyITMPOBATh BBEIBOJIBI C HCITOJIb30BAHUEM HAYYHBIX TIOHATUH, TCOPHA U
3aKOHOB;

- chopMHpOBaATH YMEHUS BBIICIATh CYIIECTBEHHBIC PU3HAKN BUPYCOB,
KJIETOK MPOKAPHOT U SYKAPHOT;

- OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTraHWU3MOB, BHJIOB,
OMOreo1eHO30B U YKOCUCTEM; - OCOOCHHOCTHU IPOLIECCOB 0OMEHa BEIECTB
U TIPEBpALICHUS YHEPTHU B KJIETKe, (POTOCHHTE3a, IIIACTUIECKOTO H
HHEPreTUUecKOro oOMeHa, XeMOCHHTE3a, MUTO03a, Mel03a,
OTUTOIOTBOPEHUS, PA3BUTHS H PA3MHOXKEHUS, MHIUBHIYAIbHOTO Pa3BUTHS
opranusMa (oHToreHesa), 00pbrObI 3a CyIIECTBOBAHUE, €CTECTBEHHOTO
oTOOpa, BUA000pa30BaHUs, TPUCTIOCOOICHHOCTHOPTAHN3MOB K Cpe/ie
oOuTaHUs, BIUSHUS KOMIIOHEHTOB DKOCHCTEM, aHTPOTIOTEHHBIX H3MEHEHHIA
B DKOCHCTEMAaXxCBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB U MPEBPAIICHNE
sHepruu B 6uocdepe;

- chopMHpOBATH YMEHUS IPUMEHSTD MOJIYYCHHBIC 3HAHUS TSI OO BSICHEHUS
OMOJOTMYECKHUX MPOIECCOB U SIBJICHUM, IS IPUHSITHS MPAKTUYECKUX




peLIeHH B TOBCEAHEBHOM KU3HMU C 1IeJIbI0 00ecIieueHus 6€3011acCHOCTH
CBOET03/I0POBbSI U 3/I0OPOBbS OKPYKAIOIIMX JIFOJCH, COOJIIOICHHS
310pOBOT0 00pasa *KHU3HH, HOPM I'PAMOTHOTI'O ITOBE/ICHUS BOKPYXKAIOLIEH
MIPUPOAHON CpEJIE;

- IOHUMAHUEHEOOXOJMMOCTH UCIOIb30BaHUS IOCTUKEHUICOBPEMEHHON
OMOJIOrUN U OMOTEXHOIOT U IJId pallMOHAJIBHOT'O ITPUPOAO0ITI0JIL30BaHUA;
- YMEHUEHUCIOIb30BATh COOTBETCTBYIOLINE apryMEHThI,0M 00T HYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUIsl I0KA3aTeIbCTBA POJICTBA OPIraHU3MOB
pasHbIX CUCTEMAaTHYECKUX I'PYIIIL;

-B3aMOCBA3U OPraHM3MOB U CPCJIbL O6I/ITaHI/I$I; CAUHCTBA YCIIOBCUYCCKUX
pac;

- HE0OXOAMMOCTH 37I0POBOTO 00pa3a KU3HHU, COXpaHEHHs pa3HO00pa3us
BUJIOB U 9KOCHCTEM, KaK YCJIOBHSI COCYIIECTBOBAHUS IPUPOABI U
4eJI0BEYECTBA;

- c(opMHUPOBaTh YMEHUS pelIaTh ONOJIIOTHYECKUE 3aa4i, COCTABIIATh
FCHOTUIIMYCCKHE CXCMbI CKPCIIMBAHUA JJI pa3HbIX TUIIOB HACJICIOBAHUSA
IIPU3HAKOB Yy OPraHU3MOB, COCTABIISATH CXEMBI [IEPEHOCA BELECTB U
OHEPTHUU B DKOCHUCTEMAX (HGHI/I IIUTaHusA, IMUIICBHIC CGTI/I), BBISABIIATD
NPUYMHHO-CJIE/ICTBEHHBIE CBSA3M MEXY UCCIEAYEeMbIMU OMOIOTHYECKUMU
00BeKTaMu, MPOLIECCAMHU U SBICHUSIMU;

- JIeJIaTh BBIBOJIBI U ITPOTHO3bI HA OCHOBAHHUM ITOJIyYE€HHBIX PE3YJIbTaTOB;
- chopMHpOBaTh YMEHUSI KPUTHUECKU OLIEHUBATh HH(OPMALINIO
OMOJIOTMYECKOTO CO/IepKaHMsI, BKIIOYAOIIYIO NICEB0OHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeicTBa MacCOBOW MH(pOpMalLlUU, HAYYHO-
HOIYJISIPHBIE MaTEPHUAIIBI); HHTEPIIPETUPOBATH STUYECKUE ACIIEKThI
COBPEMECHHBIX I/ICCJ'Ie)IOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MEAUIINHE, 6HOT€XHOJ’IOFI/II/I;

- paccMaTpuBaTh IJ100aIbHBIE SKOJIOTHYECKHE POOIEMbl COBPEMEHHOCTH,
(GhopMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO, YMEHNE
OLIEHUBATh 3THUECKUE ACTIEKThl COBPEMEHHBIX HCCIIEI0OBAHUI B 00JaCTH
OMOTEXHOJIOTMH U TEHETUYECKUX TEXHOJIOTU (KIIOHUPOBaHUE,
HCKYCCTBEHHOE OILJIOIOTBOPEHHE, HAIIPABJIIEHHOE U3MEHEHHE FEHOMA U
CO3/IaHHM€ TPAHCTEHHBIX OPTaHU3MOB);

- c(OpMHUPOBATh YMEHUS CO3/1aBaTh COOCTBEHHbIE MMChbMEHHBIE U YCTHBIE




COOOLIEHUS HA OCHOBE OMOJIOTNYECKOW MH(POPMALIUH U3 HECKOIBKUX
MCTOYHHKOB,I'PAaMOTHO HCIOJb30BAaTh MOHATHUWHBINA anmapaT OMOJIOTHH;

- YMETb BBIIBUIATh FMIIOTE3bI, IPOBEPATH UX SKCIIEPUMEHTATIBHBIMU
cpeacTBaMu, GOpMyIHpPYs 1eNb UCCIeI0BAHNs, aHATHU3UPOBATD
IIOJIy4YEHHBIE PE3YJIBTAThI U JEJIaTh BBIBOBL;

- IPUHUMATh y4acTHE B HAYYHO-HCCIIE0BATEILCKOM paboTe 1Mo Ouonorum,
HKOJIOTMH U MEULIMHE, IPOBOJUMOM Ha 6a3€IIKOJIbHBIX HAyYHBIX OOIIECTB
U IyOJIMYHO MPECTABIATH IMOJyYSHHBIE PE3YIIbTAaThl Ha YYCHHYECKIX
KOH(EepeHIMSIXPa3HOI'O YPOBHSI;

OK 02. Ucrionp30Bath
COBPEMEHHBIC CPE/ICTBA
MOUCKa, aHAIIN3a U
WHTEPIpETAIUN
uHbOpMaLNU 1
WH(POPMAIIMOHHBIC
TEXHOJIOTUU JIJIs
BBITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAITBHON
JesITeIbHOCTH

B o6nactu neHHOCTH HAyYHOTO ITO3HAHUS:

- c(OPMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKU M OOIIECTBEHHON NMPAKTUKH,
OCHOBAaHHOTO Ha JIMajiore KyJabTyp,
CIIOCOOCTBYIOIIIEr0 OCO3HAHHIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE S3BIKOBOW U
YUTATENILCKON KYIBTYpBI KaK CPENICTBA
B3aUMOJICHCTBHS MEXKAY JIOABMU U TO3HAHUS
MUDA;

- OCO3HAHHE LIEHHOCTH HAayYHOH
JeSITeTbHOCTH, TOTOBHOCTB OCYIIECTBIISTh
MIPOEKTHYIO U HCCIIEJOBATENIbCKYIO
NesITeTbHOCTh MHINBUAYAIEHO U B TPYIITIE.
OBnazieHne YHUBEPCAIbHBIMU y4E€OHBIMU
MO3HABATEIBHBIMH JICHCTBUSIMHU:

B) paboTa ¢ uHpopmaruei:

- BJIaJIETh HaBBIKAMH TTOJTyYeHHS HHPOpMAIHN
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISATH ITONUCK, AHAIN3, CHCTEMATH3AIHIO
Y MHTEPIIPETALUIO HHPOPMAITUH pa3InYHbIX
BUJIOB U )OPM TIPE/ICTABICHUS;

- C03/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax C

- cpopMUpOBaATH YMEHUSI KPUTUUYECKU OIEHUBATH

uH(pOpPMaIIKI0 OUOTIOTUYECKOTO COJIePKaHUS, BKIIIOYAIOUTYIO
MICEB/IOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpPEeICTBa MAaCCOBOM
uH(pOpMalli1, HAYYHO-TIOMYIIIPHbIE MaTepUabl);

- UHTEPIIPETUPOBATH ITUUECKHUE ACTICKThI COBPEMEHHBIX UCCIICIOBAHUM B
OuoN0rNK, MEIUIINHE, OMOTEXHOJIOTUH;

- UHTEPIIPETUPOBATH ITUUECKHE ACTIEKTHI COBPEMEHHBIX MUCCIICIOBAHUM B
OUONIoTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

- paccMaTpuBaTh I7100aIbHBIE SKOJIOTMUECKHUE TPOOIEMBICOBPEMEHHOCTH,
dbopMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINI0, YMEHHE
OIICHUBATH STUYECKUE ACTIEKTHI COBPEMEHHBIX HCCIIEIOBAHNN B 00J1aCTH
OMOTEXHOJIOTMH U TeHETUYECKUX TEXHOJIOTHH (KIIOHUPOBAHUE,
HCKYCCTBEHHOE OIUIOI0TBOPEHHE, HAIIPaBICHHOE U3MEHEHHE T€HOMA U
CO3/IaHH€ TPAHCTEHHBIX OPTaHU3MOB);

- cpopMUpOBaATH YMEHUS CO3/ITaBaTh COOCTBEHHBIE TMCHMEHHBIE U YCTHBIC
COOOIIIEHUS Ha OCHOBE OMOJIOrMYECKOM HH(POPMAIIUU U3 HECKOIBKUX
HMCTOYHHKOB,PAMOTHO MCIOJIb30BaTh MOHATUWHBIN ammapaT OMOJIOTHH.
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Y4eTOMHAa3HaYCHUsI HHPOPMALIUHU U [IEICBOI
ayTUTOPHUH, BBIOMpAst ONTUMAIBLHYIO (OpMY
MPEJCTABICHHUS U BU3YaJIN3allny;

OLIEHUBATh JJOCTOBEPHOCTb, JIETHTUMHOCTh
nHpOpMAIINH, €€ COOTBETCTBUE TIPABOBBIM U
MOpPaJIbHO-3THYECKIUM HOPMaM;

- HCTIOJIB30BATh CPEJCTBa HHPOPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpTaHU3aIMOHHBIX 33]1a4 C COOII0ICHUEM
TpeOOBaHUH 3PrOHOMUKH, TEXHUKH
0€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeHus,
MPABOBBIX M ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TTaCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHMSI U 3AIIUTHI
nHpopmanuu, HHOOPMAITMOHHON 0€30MacHOCTH
JTUYHOCTH.

OK 04. D¢ddexruBHO
B3aMMOJIEHCTBOBATh U
paborats B

KOJIJIKTHBE U KOMaHJIe

-TOTOBHOCTH K CAMOPA3BUTHIO,
CaMOCTOATENIbHOCTU U CaMOOTIPEIEICHUIO;
-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCIIEI0BATENBCKON, IPOEKTHON U COLMAIIBHOU
JeSATEIIbHOCTH;

- OBJIaJICHUE YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUSMH:

0) COBMECTHasl IeITeIIbHOCTh:

- IOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA
KOMaHJIHOW ¥ MHIUBUIyaTbHOU pabOTHI;

- MPUHUMATH TIEJIM COBMECTHOU JEATEIHHOCTH,
OpraHU30BBIBATHU KOOPJIMHUPOBATH ACHCTBUSA
10 €€ JIOCTYKCHHIO: COCTABIIATH IJIaH JICHCTBUH,
pacnpenenaTb pojik ¢ y4eTOM MHEHHUI
Y4aCTHUKOB 00CYX/1aTh Pe3ybTaThbl
COBMECTHOH paboOThI;

- copMUpOBaTH YMEHUS CO37]aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIC
COOOIIIEeHHUsI HA OCHOBE OMOJIOrMUYECKO HHPOPMAIIH U3 HECKOJIBKUX
HCTOYHHKOB, 'PaMOTHO HCITIOJIB30BATh NOHITUUHBIN arrapar 6I/IOJ'IOFI/II/I;

- YMETh BBIJIBUTATH TUIOTE3bI, IPOBEPSATH UX IKCIIEPUMEHTATLHBIMU
cpeacTBaMu, GopMyIUpYs IIeTh HCCIEOBAHNUS, aHAIN3HPOBAThH
MOJTy4YEHHBIC PE3yNbTaThl U IeTaTh BHIBOBL;

- MPUHUMATh YIacCTHE B HAyYHO-UCCIIEI0BATEIHLCKOM paboTe 1Mo OMOJIOTHH,
HKOJIOTUHU U MEIUIIMHE, TPOBOIMMOM Ha Oa3€IIKOILHBIX HAyYHBIX OOIIECTB
n HY6J'II/I‘-IHO MNpEACTABIATE NOJYYCHHBIC PE3YIIBTATEI HA YYHCHHYCCKUX
KOH(EpEeHIUSIX PA3HOTO YPOBHSI.
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- KOOPAMHUPOBATH U BHINOIHATE paboTy B
YCIIOBUSAX PEAJIbHOT0,BUPTYaJIBHOTO U
KOMOHMHUPOBAaHHOI'O B3aUMOAEHCTBUS;
OCYIIECTBISATH MO3UTUBHOE CTPATETMUECKOE
MIOBEJICHHUE B PA3JIMUHBIX CUTYALUSX, IPOSBIATH
TBOPYECTBO M BOOOpaKEHUE,ObITH
MHUIMATUBHBIM

OBnazieHre YHUBEPCATBHBIMHA PETYJISTHBHBIMH
NEUCTBUSIMU:

T') IpUHATHE ce0s U APYTHX JIFOJICH:
IIPUHUMATh MOTUBBI U ApPTYMEHTBI APYTUX
JIOICH TIPU aHATM3EPe3yITBTATOB JSSTEIHHOCTY,
[IPU3HABATh CBOE MPABO U MPABO JIPYTUX
JIFOJICH Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MHp C
MO3UIIMU JIPYTOTOYeIOBEKa

OK 07. CopneiicTBoBaTh
COXpaHEHHIO
OKpY>KaroIen cpepl,
pecypcocOepeKeHHUIo,
MPUMEHSITh 3HAHUS 00
W3MEHCHUU KIIMMaTa,
MIPUHIIMITEI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHBHO JeCTBOBATH
B UPE3BBIYAITHBIX
CUTYaIUIX

B o6nacTy 5K0J10rH4ecKoro BOCIUTAHUS:

- c(hopMHPOBAHHOCTH IKOJIOTUYECKOUN KYIBTYPHI,
ITOHVMMAHHE BIUSHUSA COLUAIBHO-
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE
IIPUPOJHOMN U COLIMAJIBHOM Cpebl, 0OCO3HAHUE
rJ100aJIbHOTO XapaKTepa IKOJIOTHUECKUX
npobiem;

- INTAHUPOBAHNE U OCYLIECTBIICHUE JCUCTBUN B
OKpY>KaIOIlIEel Cpelle Ha OCHOBE 3HAHUSA LeNen
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

- aKTUBHO€ HENPUATHE AEHCTBUN, IPUHOCSIINX
BpEIl OKPYXAIOIIEH Cpere;

- YMEHHUE MPOTrHO3UPOBATH HEOJIArONPUATHBIE
HKOJIOTMYECKHE MTOCTIEACTBHS
IIPEeANPUHUMAEMBIX E€HCTBUH, MPEAOTBpaIlaTh
UXx;

- pacIIipEHNE ONbITA ACSITEIbHOCTH

- BJIaJIeTh CUCTEMOH 3HaHUH 00 OCHOBHBIX METO/1aX Hay4yHOI'O O3HAHUS,
HCIOJIb3YEMBIX B OMOJIOrMYECKUX MCCIIEA0BAaHUSAX )KUBBIX O0BEKTOB U
HKOCUCTEM (ONMHCaHUE, U3MEPEHNE, TPOBEICHUE HAOII0AeHUH);

- crioco0amMu BBISBJIEHHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHU BIIPUPOJE;
- YMETb BBIABIIATH OTINYUTEIbHBIE IPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
rpu0OB, paCTeHM, KUBOTHBIX U YEJIOBEKA; IPUCIIOCOOIEHHOCTh BUIOB K
cpeznie 0OuTaHMs,a0MOTHYECKUX U OMOTUYECKMX KOMIIOHEHTOB 9KOCHCTEM,
B3alMOCBSI3€H OPraHU3MOB B COOOIIECTBAaX, aHTPOIIOI'€HHBIX U3MEHEHUN B
HKOCUCTEMAaX CBOEHMECTHOCTH;

- YMETb BBIJENIATDH CYIIECTBEHHBIE MPU3HAKU OMOJIOTHYECKUX MTPOLIECCOB:
oOMeHa BeliecTB(MeTad0a13M), HHPOPMAIIUU U TIPEBPAILEHUS SHEPTUH,
Opo’keHus1, aBTOTPO(HOIO U TeTepoTPO(HHOTO THUIIOB MUTAHUS,
¢doTocuHTE3a U XEMOCHHTE3a, MUTO3a, Mel03a,

rameToreHesa, SMOpHUoreHesa, moCTaMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOKEHUs1, UHANBUYaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
B3aUMO/JICVCTBUS TEHOB, TE€TEPO3HUCA;

- IGMCTBUI UCKYCCTBEHHOT0 0TOOpa,CTa0MIIN3UPYIOLIETO, ABHXKYLIETO U
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JKOJIOTHYECKOH HaIIpaBJIICHHOCTH; pa3pbeIBarOmIero €CTCCTBECHHOI'O 0T6opa;
- OBJIaZICHUEC HaBbIKaMH y‘-IGGHO- - AJJI0NAaTPUICCKOro UCUMIIATPHUYCCKOTO BI/II[006p2130BaHI/I$I; - BJIMSHUA
HCCHGHOB&TCHBCKOﬁ, HpO@KTHOfI u COHH&HBHOﬁ JABHOKYIIHUX CHUJI 9BOJIIOIIUMK HA FeHO(bOHI[ IOITYJIALNHU, HpI/ICHOCO6J'IeHHOCTI/I
ACATCIIBHOCTH. OpTraHnu3MOB K CpCac 06I/ITaHI/I$I,‘-IepeI[0BaHI/ISI HaHpaBHeHI/If/'I 9BOJIIOIIMH;

- KPYroBopoTa BCHICCTB M IMOTOKA SHEPTHUHU B SKOCHUCTEMaXx.

[IK 6.2 OcymecTBiATh  TEKylllee IUIAHUPOBAHUE, KOOPAMHALMIO JIE€ATEIbHOCTH IOAYMHEHHOIO IEPCOHAJa C  Y4E€TOM
B3aUMOJICHCTBHUSI C IPYTMMHU OJPa3/ICJICHUSIMHU.

1K 6.3 OpraHu3oBbIBaTh pecypcHoe 00ecredeHne AesITEIbHOCTH TOAYMHEHHOI0 IEPCOHAIA.

I1K 6.4 Ocy1iecTBIATh OPraHU3ALMI0 U KOHTPOJIb TEKYIEH e TeIbHOCTH OAYMHEHHOT0 NePCOHAA.




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHON JACIUILIAHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThl

Bun yueOHo# padoThI Oovem uacos
O061beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHO TUCHUATITIMHBI 144
B TOM YHCIIE:
OcHoBHOe coJep:xkaHue 128
B TOM YHCJIE:
TEOPETHYECKOe 00yUeHne 70
1ab0paTOpPHBIE 3aHATHS 14
IIPAKTUYECKUE 3aHATUS 44
IIpodeccnonanbHO-0PHEHTHPOBAHHOE cojepiKaHue (conep:xanue 24
MPUKJIAJTHOI0 MOIYJIfA)
TeopeTudeckoe o0ydeHue 8
MPAKTUYECKHUE 3aHITUS 14
nabopaTOpPHBIE 3aHATHS 2
IIpome:xkyTouyHas arTecranus - 1u¢depeHIHPOBAHHBIN 3a4eT 16
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2.2. TemaTuyeckuii nJjan u cogaep:xxkanue gucuunaunsl [, 03 BUOJIOI'UA

HaumeHoBaHue pa3jiejioB u
TeM

Conep:kanue y4e0OHOr0 MaTepna.ga, J1a0dopaTopHbie U MIPAKTHYECKHE
padoThI.

O0BeM
4acoB

dopmupyemble 0011IHE
KOMIIETeHIIHUH U
npogeccuoHaIbHbIE
KOMIIEeTEeHIIUH

2

7

Pazoen 1. Knemxa — cmpykmypHo-(OyHKUUOHAIbHAA OUHUUA JHCUBO20

Tema 1.1. buojorus Kak
HayKa

OcHoBHoOe coJep/kaHue

Teopernueckoe o0yueHue:

buonorus xak Hayka. CBsi3b OMOJIOTHH C APYTUMH HAyKaMH: OMOXUMHUS,
ouodusuka, Ononnka, reHoreorpadus u ap. Poib u mecto 6uonoruu B
(bopMHpPOBaHUN COBPEMEHHOW Hay4YHOM KapTHHBI MUpa. 3HaUeHHE
Ouosiornyeckux 3HaHui. Victopust 6monoruu. 3HaueHNe MUTOIOTHA IS
pa3BUTHUS OMOJIOTUH U TIO3HAHUS IPUPOABI. MeTO bl IUTOIOTUN: MUKPOCKOIIHS,
xpomarorpadus, 3IeKTpoopes, METO MEYECHBIX aTOMOB, AuddepeHnnansaoe
HEeHTpU(YrupOBaHKe, KYJIbTypa KJIETOK

OK 02

Tema 1.2. Oomasn
XapaKTePUCTHKA KU3HU

OcHoBHOE COACPKAHUC

TeopI/IeTI/I‘leCKOC O6y‘~ICHI/I€Z

PaznooOpaszue 6uocucrem. Opranuzaiusi OMOTOTHIECKUX CUCTEM. Y POBHH
OpraHu3alKi OMOCHCTEM: MOJIEKYJIIPHO-TEHETUUECKHH, OpraHOMTHO-
KJIETOYHBI, OPTaHU3MEHHBIN, TONMYJISIIIUOHHO-BUI0BOM, 5KOCUCTEMHBII
(OmoreoneHoTnueckuit), buocepusiid. Hayku, n3ydaromiye 6Mog0ruyecKue
0OBEKTHI Ha Pa3HBIX YPOBHIX OpraHu3aluu Ku3Hu. OOmiast XapakTepuCcTUKa
KHM3HH, CBOMCTBA JKUBBIX cucteM. [Iporecchl, mporcxosiye B OMoCHCTEMax

OK 02

Tema 1.3. Buojornuecku
BAKHbIE XUMHYECKHE
COoeIMHEeHUs

OcHoBHOE COACPKAHUC

TeOpI/ICTI/I‘leCKOC O6y‘ICHI/ICZ

XuMu4eckuil coctas KiIeTku. Heoprannueckue BelecTBa KIETKH, UX
Ouosorudeckas poss. Opranuueckue BeuiecTsa KieTku. buonoruueckue
nonumepsl. benku. CtpykTypa u GyHKINN O0€1KoBOM MoneKybl. DepMeHTHI,
TIPUHITUTT UX TEUCTBUS. YTIeBOABL. buonornueckne pyHKITUU yriIeBOIOB.
JIunmuasl. O6muit mian crpoenus. I'uapodunbHO-TuAPOoPOOHBIE CBOICTBA.
Knaccudukanms mununos. buonorndyeckue Gpyakmuu mumuaoB. ATO.
Crpoenue monexyinsl AT®. buonornyeckue pynkunu ATD

[IpakTueckue 3aHsATHS

Pons 6CJ'IKOB, YIJICBOAOB M KHUPOB B OPraHU3MC YCIIOBCKA. Buramuns! u
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OHOJIOTMYECKU aKTUBHbBIE ,Z[O6aBKI/I, HX 3HAYCHHUC B )KMU3HU OpraHru3Ma 4CJIOBCKaA.
I'nmo- m aBUTAaMHUHO3BEI UX OCICACTBUA. HpeI[CTaBJ'IeHI/Ie YCTHBIX COO6I.HCHHI>1 C
Hpe3eHTaHHeﬁ, MMOATOTOBJICHHBIX 110 MEPCUHIO UCTOYHUKOB, pPCKOMCHIOBAaHHBIX
IpCIIoaaBaTCJICM

JlaboparopHbIe 3aHTHS:

JlaGopaTtopHas pabora “Onpenenenue BuramuHa C B IpOayKTaX MUTAHUS .
[ToaroToBka BapuaHTOB OMBITA, HAOTIOJACHHUE 32 KAUECTBEHHBIMU PEAKITUSIMH,
3arnoJjiHeHrne paboyeit TabIuIIbI,

WHTEPIIPETAIHS HA0IIOIaeMBIX SIBICHUH, (DOPMYIHpPOBaHIE BHIBOIOB

JlabGopaTopHas padota «I uapodunbHO-TUAPO(HOOHBIC CBOKWCTBA JIUITHIOBY
[ToaroroBka BapuaHTOB ONBITA, HAOIIOACHIE U3MEHEHHUS PACTBOPHUMOCTH
JIMITHJIOB, 3aMI0JTHEHUE pa0bovel TaOIHIIbl, MHTepPIpETaNus HaOIr0 1aeMbIX
SIBJICHUH, (POPMYITUPOBAHUE BBIBOJIOB.

Tema 1.4. CTpykTypHO-
(ynxuuonanbHas
OpraHu3anms KJIeTOK

OcHoBHOE co/lep:KaHue

Teopernueckoe 00yueHHeE:

Knerounas teopus (T. 11IBann, M. neiinen, P. Bupxos). OcHoBHbIE
IIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUHU. THIIBI KIETOK: 3YKaApUOTHYECKAs
u npokapuornyeckasi. CpaBHUTENIbHASA XapaKTEPUCTUKA KIIETOK 3YKapHuOT
(pacTuTenbHOM, )KUBOTHOH, rprOHOIT). CTpoeHne MPOKapHOTUIECKON KIIETKH.
Oco6eHHOCTH CTPOEHUS reTepoTpodHON U aBTOTPO(PHOM MPOKAPHOTUIECKUX
kieTok. CTpoeHue miazMaTHieckoi MeMOpaHbl. TpaHCIOPT BEIIECTB uepes
I1a3MaTHYECKYI0 MEMOpaHy: MaCCUBHBIN U aKTUBHBIN. DHAOLUTO3: MMHOLUTO3,
¢aronuro3. x3o1uTo3. O607I04Ka UM KJIeTOYHAsA cTeHKa. CTpyKTypa u
(GYHKIIUH KIETOYHON CTEHKH

pacTeHuii, rpudoB

N

Mutormnasma. Llurozons. Lutockener. OnHoMeMOpaHHbIE OPTaHOUABI KJIETKU:
supomiazmatudeckas cetsb (II1C), anmapar ['onbmpku, TH30COMBI,
MEPOKCUCOMBI, BAKYOJIM PACTUTEIbHBIX KJIeTOK. CTpoeHue u (pyHKIUU
OJTHOMEMOpaHHbBIX OpraHou 0B KieTku. Knetounslii cok. Typrop.
[TonryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHJIPUH, TTACTUIBI:
XJIOPOIIJIACTHI, XPOMOIIIACTHI, TEUKOIUIACTHI, UX CTPOEHHE U (PYHKLIUH.
SnepHslii anmapat KJIETKU, CTPOCHUE U QYHKITHH.

HememOpanHbie opraHOU/IbI KJIETKHA: PUOOCOMBI, MUKPOTPYOOUKH, KIETOUHBII
1eHTp. OpraHonibl IBUKEHUS:

pecHUUYKH U KIyTHKU. CTpoeHune U QyHKIIMKU HeMeMOpaHHBIX OPraHOMI0B
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KIJIICTKH

JlaGopaTopHbIC 3aHATHS:

JIaboparopHast pabota «CTpoeHue KISTKHU (PaCTeHHUSI, )KUBOTHEIC, TPUOBI) U
KJICTOYHBIC BKITFOUCHUS (KpaxMaJil, KapOTUHOUIBI, XJIOPOILIACTHI,
XPOMOILIACTBI)»

[TpuoOperenune onpiTa MPUMEHEHUS TEXHUKH MUKPOCKOIIMPOBAHUS TIPU
BBITOJIHEHUH J1a00paTOPHBIX PadoT.

[ToaroroBka MUKpOIpenapaToB, HAOIIOACHHE C TOMOIIBI0 MUKPOCKOIIA,
BBISIBIICHUE PA3JIMYMA MEXy U3y4aeMbIMH 00bEKTaMH, HHTEPIPETAIIUS
HaOJII01aeMBIX SIBJICHU#, (HOPMYJIMPOBAHUE BBIBOJIOB

JlaGopaTopHas padota «IIpoHnmaemMoctb MeMOpaHBbI (IJ1a3MOJIU3,
JIETLIa3MOJTH3 )

[TproGperenue onbITa MPUMEHEHHS TEXHUKUA MUKPOCKOITUPOBAHUS TIPH
BBINOJIHEHUH J1a00paTOpHBIX padboT. [ToAroToBKa MUKpOIIPEapaToB,
HaOJII0ICHUE C IIOMOIIEI0 MUKPOCKOTIA, BEISIBJICHHE PA3IHUNN MEXKTY
M3Y4aeMBIMU 00BCKTaMH, HHTEPIPETAINS HAOIIO1aeMbIX SBIICHUH,
(hopMyIIHpPOBaHUE BHIBOJIOB

Tema 1.5.
CrpykTypHO-
(pyHKkuMoHa/NIBHBIE

(axrop
HACJIeICTBEHHOCTH

OcHOBHOE cO/Iep:KaHue

Teopernueckoe o0yueHue:

Crpoenne XxpoMocoM. XpOMOCOMHBIM HaOOP KJIETOK, TOMOJIOTMYHBIE U
HEroOMOJIOTUYHBIE XPOMOCOMBI, TaIlJIOUIHBIA U AUIJIOUTHBIN HabOop.
Hyxneunnossie kucnotsl. JJHK 1 PHK. Ctpoenne HyKkJI€HHOBBIX KHACIIOT.

Hyxneotuasl. Kommnementapusie a3otuctsie ocHoBaHus. [IpaBuno Yapradda.

Crpyxrypa IHK — nBoitHas criupaib. MecToHaxoxaeHue U OMOoIoTn4ecKue
¢ynaxuun JHK. THK-skcneptusa. Bunst PHK. ®yukiun PHK B kietke.

HpaKTI/I‘leCKI/IC 3aHATHUA:

Pemenue 3aga4d Ha OIPCACIICHUC TOCIICAOBATCIIbHOCTH HYKIICOTUIOB

OK 01
OK 02

Tema 1.6. IIpoueccol
MATPUYHOI0 CHHTE3a

OcHoOBHOe coep/KaHue

N

Teopernueckoe oOydyeHHe:

Martpuunsiii cunte3 JTHK — penmukanms. [Ipuanuner perumkanun JTHK.
Mexanusm permmukauuu JJHK. Penapauus JIHK (nopennexaruBnas,
nocTperuiekaruBHas). Peakiuu matpuuHoro cunresa. [lpuHnunn
KOMIUIEMEHTAPHOCTH B peakuusix MarpuuHoro cunresa. [JHK u ressl.
I'eneTnueckuil Koa, €ro cBOMCTBA. TPaHCKPHUIILIKA — MAaTPUYHBIA CUHTE3
PHK. Tpancnsus u e€ stansl. YcioBus 6uocunresa 6enka. CtpoeHue 1-

OK 01
OK 02
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PHK u xomupoBanue aMUHOKHCIIOT. Posb prbocom B OuocuHTEe3e Oenka

[IpakTuyeckue 3aHATHS: 2

Pemenue 3anau Ha onpeeneHne Nociae10BaTeIbHOCTH aMUHOKHUCIIOT B

MOJIEKyJIe Oenka.

Pemenue 3amau Ha onpeneseHre nocie10BaTeIbHOCTH aMUHOKHUCIIOT B

MoOJIeKyJie OelKa B Cllydyae M3MEHEHHOCIIEeI0BATEeIbHOCTH HYKJICOTH IOB

JHK
Tema 1.7. HekjieTounble OcHOBHOe coiepKaHue 4 OK 02
¢opMbI KM3HH Teopernueckoe oOydyeHue: 2 OK 04

Bupycsl — HeksieTouHble (POpPMBI )KM3HU U 00IUraTHble napasutel. CTpoeHue

IPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKU3HEHHBIN

nuks JIHK-copepxkamux Bupyco, PHK-coxepskamux BUpycCOB,

6axrepuodaros. BUY, renatut uenosexa.

bakrepun. O6mas xapakrepuctuka. [lonstue mramMm. Bupycsl u 6akrepun:

CXOJICTBA U PA3JINYMs

[IpaKkTH9eCcKue 3aHATHSL: 2

Bupycusie u 6aktepuanbabie 3a00neBanus. OOIIMe MPUHIIUITBI UCTIOTH30BAHUS 2

JIeKapCTBEHHBIX BelecTB. OCOOEHHOCTH MPUMEHEHNS aHTUOMOTHKOB.

[IpencraBieHue yCTHBIX COOOIIEHUH € Mpe3eHTaluell, TOArOTOBIEHHBIX IO

NEPEYHIO MCTOYHHUKOB, PEKOMEHIOBAaHHBIX IPENOIABATEIEM
Tema 1.8. O0MeH BemecTs OcHoBHOe conepkaHue OK 02
W MPEBPAMIEHUE JHEPTUM B | Teopernyeckoe 0OyYEHHE: 4
KJI€TKE AccUMIISINS U TUCCUMIUISIINS — JIBE CTOPOHBI MeTabonau3ma. Turmbl oOMeHa 2

BEIIIECTB: aBTOTPOQHBIN U

reTepoTpoHbIN, a3poOHBIM U aHA’POOHBIN. DHepreTuyecKoe odecreueHne

kieTku: npespauieHne AT® B oOMeHHBIX nporeccax. @epMeHTaTUBHBIH

XapakTep Peaklui KIETOYHOTr0 MeTaboIn3Ma

IlepBUYHBINM CHHTE3 OPraHUYECKUX BELIECTB B KileTKe. [lnacTuueckuit 2

oOMeH. PoToCcuHTE3. XEMOCHHTE3. AHAIPOOHBIN dHEPreTUUECKUil 0OMEH.
AmnaspoOHble opraHu3Mbl. bpoxkenue, aBTOTpodHbII U reTepoTpodHbI THI
nuTaHus. AHa3poOHbIE MUKPOOPraHU3Mbl KaK OOBEKThl OMOTEXHOJIOTHH.
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Otanbl YHEPreTUYECKOro 0OMEHa.
['mukonu3. buonorndeckoe OKHMCIEHUE, WK KIETOYHOE JbIXaHUE

Tema 1.9. JKu3HeHHBI
HUKJIKJIeTKA. MHUTO3.
Meiio3

OcHOBHOe coiep:KaHue

Teopernueckoe obydeHue:

Knerounsiii iuks, ero nepuoasl u perynsauud. [lepuoast uatepdassl ux
ocobenHoctH. Juddepennuanys KIeTKH U apecT KIECTOYHOrO LHUKJIA.
[enenune knetkn — Muto3. CTaiuu MUTO3a U MPOUCXOISALINE TIPOLECCHI.
Kaprokunes u nutokunes. buosnornueckoe 3HayeHue Muro3a. Menos —
PEAYKLIMOHHOE JEJICHUE KIIETKH.

Cranuu meito3a. Melio3 — 0CHOBa MOJIOBOTO pa3MHOkeHus. [loBeneHue
XpomMocoMm B meio3e. KpoccuHrosep.

buonoruueckuii cmpica Meio3a. DddekTsl Meiioza. Melio3 B )KU3HEHHOM
LIUKJIE OPTaHU3MOB

OK 02
OK 04

Pa3nen 2. Ctpoenue u (pyHKuMU opraHusma

44

Tema 2.1. CTpoenue
oprasusma

OcHoBHOE COICPKaHUC

ITpodeccroHanbHO-OpUEHTUPOBAHHOE CO/ICPIKAHNE TEOPETHUECKOT0 00YUICHUS

A0

Onnoxserounble opranu3Mbl. KooHuansHble opraHu3Mbl. MHOTOKIIETOUHbBIE
opranu3mMbl. B3anMoCBA3b 4aCTEMMHOTOKIIETOYHOTO Opranu3Ma. OyHKIMS.

Opransl ¥ cUCTEMBI OpraHoB. Anmapartsl opraHoB. ['oMeocTas opranusma U €ro

moAACPIKAHUE B IMPOLECCC KUBHCACATCIIBHOCTH.

OyHKIMOHATBHAS CHUCTEMa OpraHoB. TkaHU pacTeHUd. TKaHU KUBOTHBIX U
yenoBeka. Opransl pacTeHuid. Opranbl M1 CUCTEMbl OPTaHOB KUBOTHBIX U
YelnoBeKa. 3HAYCHUE OTOPHI, JBUKCHUSI, TUTAHMUSI, ABIXaHUS, TPAHCIIOPTA
BEILIECTB, BBIJCICHUS, 3alIUThl. 3HAUEHHE MPOSBIEHUS Pa3apakUMOCTU U
perynsanuu

OcHoBHOE COACPIKAHUC ITPAKTUYICCKOI'O 3aHATHUS:

Teopus KIIOHaIBHO-CENEKTUBHOTO MMMyHUTeTa I1. Dpnuxa, .M. Meunukosa.
Nudexumnonnbie 3a0o0sieBanus udnuaeMus. Baxxaeinme snuieMun B ICTOPUHU
yenoBeuecTBa. BakuuHamms kak npoduiakTrka WH()EKITMOHHBIX 3a00JICBaHH.

Hpe,Z[CTaBJ'IeHI/Ie YCTHBIX COO6H.[CHI/II71 C Hpe3eHTaHHCﬁ, IOATOTOBJICHHBIX II0
TNEPCUYHKO UCTOYHUKOB, pPCKOMCHIOBAHHBIX IMPCEIIOAAaBATCIICM.

OK 02
OK 04
1K 6.2
1K 6.3
IIK 6.4

Tema 2.2. ®opmbl
PAa3MHOKEeHUSOPTIaHU3MOB

OcHOBHOE coJep/KaHHe

N

IIpodeccnonaIbHO-0PHEHTHPOBAHHOE CO/IEPKAHNE TEOPETHYECKOT0

OK 02
[IK 6.2
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00y4eHust

(DOpMBI Pa3MHOXKCHHA OPraHU3MOB. becnonoe u mososoe Pa3MHOXKCHHUC.
BI/II[BI Oecroyioro PA3MHOXKCHUA: IIPOCTOC ACICHUE HAABOC, IIOUYKOBAHUE,
Pa3MHOXKCHHE CIIOpaMH, BEr€TaTUBHOC Pa3MHOXKCHUC, (bpaFMeHTaHI/IH,
KIIOHUPOBAHUCE. ITonoBsoe Pa3MHOXKCHHC.

==
A
O
EANOS

Tema 2.3. Ourorenes
JKUBOTHBIX MYEJI0BEKA

OcHoBHOe corep:kaHue

S

TGOPGTI/I‘IeCKOQ oﬁyqelme:

S

I'amerorenes y xuBoTHBIX. Criepmarorenes u oorene3. CTpoeHHE MOJIOBBIX

KeToK. OIIOA0TBOPEHNE U IMOPHOHATILHOE PA3BUTHE KUBOTHBIX.

[TapreHorenes. DMOpuoreHes (Ha npumepe JaHueTHuka). Craaun
sMOpuoreHesa

N

Poct u pa3Butue x)uBoTHBIX. [TocTaMOproHanbHbIM nepuoa. [Ipsmoe u
HemnpsiMoe passutue. Passurue ¢

MeTamop¢030M y O€CII03BOHOUHBIX U TO3BOHOYHBIX KUBOTHBIX. CTanuu
MOCTAMOPHUOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX U yesioBeka. [lepuossl
OHTOr€HE3a 4YeJloBeKa. bruonoruyeckoe crapeHue U cMepthb. ['epoHTonorus

OK 02
OK 04

Tema 2.4. OuToreunes
pacreHuii

OcHOBHOe cojiep:KaHue

N

TeopeTI/mecxoe 06yquI/Ie:

I'amerodut u ciopodput. PasmHOKEHUE U pa3BUTHE BOJIOPOCIIEH.
PasMHOkeHME U pa3BUTHE CIIOPOBBIX pacTeHU. PasMHOXKeHUE U pa3BUTHE
ceMeHHBbIX pacteHui. Poct. Ileproabl oHTOreHe3a pacTeHun

OK 02
OK 04

Tema 2.5. OcHOBHBIE
MOHATUATCHETUKH

OcHoBHOE CoA€EpPKaHuE

Teopernueckoe oOydeHHe:

I'eneTnka kak HayKa 0 HaCJICACTBCHHOCTU U USMCHYUBOCTU OPraHU3MOB.
OCHOBHBIC T€HETHYCCKHE NOHATUS HCUMBOIEL. ['eH. ['eHotun. denorum.
AnnenpHbIe TSHEI. AJ'IBTepHaTI/IBHLIC IIpU3HAKH. J_—[OMI/IHaHTHLII\/’I u
pCI_ICCCPIBHBIfI IMPU3HAKH. I'omo3urora u TeTCpO3UToTa. Yucras IUHHS.
FI/I6pI/I,Z[BI. OcHOBHEBIC METOABI 'CHCTUKU:

FH6pPIJIOJ'IOFH'—IGCKHfI, IMUTOJIOTHYCCKUEC, MOJICKYJIIAPHO-TCHCTHYCCKUC

OK 02

Tema 2.6.
3akoHOMepHOCTH
HacJIe/I0BaHUs

OcHOBHOe coiepKaHue

Teopernueckoe oOydeHHe:

3aKOHOMEPHOCTH 00pa3oBaHUs rameT. 3aKkoHbl I'. Menmens:
Mounorubpunnoe ckpemupanue. [IpaBuiio noMmuHMpoBaHus. 3aKOH

OK 02
OK 04
[IK 6.2
IIK 6.3
I[IK 6.4
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eaAnHOo00pa3us NepBOro MOKOJICHUs. 3aKOH PACUICIICHUS MPU3HAKOB.
[{uTonmornyeckue OCHOBBI MOHOTHOPUIHOTO cKpermuBaHus. ['umoresa
YUCTOTHI TaMeT. AHalM3Hpymollee ckperuBanue. J(uruopuaHoe
CKpellMBaHKue. 3aKOH HE3aBUCHUMOIO HAClIEIOBAHUS TPU3HAKOB.
[TonurubpuaHOe HACIEIOBAHUE U €r0 3aKOHOMEPHOCTH

[TpodheccrnoHnaabHO-OPUEHTHPOBAHHOE COIEPIKAHNE TPAKTHYECKOTO 3aHSTHUS:

Pemenne 3ala4 Ha OMNpeACIICHUC BCPOATHOCTU BO3HUKHOBCHUSA
HACJICACTBCHHBIX IMPU3HAKOB IIpU MOHO-, OU-,

HOJ'II/II‘I/I6pI/II[HOM U aHAJIM3UPYOHIEM CKPCUINBAHUH, COCTABJICHUC
TCHOTUIIMYCCKUX CXCM CKPCHIMBAHHWA

Tema 2.7. OCHOBHOE cOJep:KaHHe OK 01
B3aumoseiicTBuereHoB Teopernueckoe o0yyeHHUe: 1%%822
['eHoTHI KaK LI€JOCTHAsA cUcTeMa. MHOXXECTBEHHOE JIeHCTBHE I'€HOB. 1K 6.3
IInennorponus. MHOXKECTBEHHBIN 1K 6.4
aienusM. BzanmoneiictBue amnenbHbIx reHoB. KogomuHupoBaHue.
B3aumoneiictBue HeannenpHbIX reHoB. KoMmiaeMeHTapHOCTh. DnucTas.
ITonmumepust
[TpodeccrnonanbHO-OPUEHTHPOBAHHOE COJICPKAHNE TIPAKTHIECKOTO 3aHSATHS:
Pemenue 3amad Ha ompezeneHre BEpOSATHOCTH BO3HHUKHOBEHUS
HACJIC/ICTBEHHBIX MPHU3HAKOB MPH Pa3IMYHbIX
TUTIAX B3aWMOJICHCTBHS T€HOB, COCTABIICHHE T€HOTHUITHYECKUX CXEM
CKpEelLMBaHUs
Tema 2.8. CuenieHnoe OCHOBHOE COJep/KAHHIe 8% 8%
HacJieloBaHue NPU3HAKoB | Teopernyeckoe oOydeHHe: 1K 6.2
3akonbl T. Moprana. CueniieHHOe HaclleZJOBaHUE T€HOB, HAPYLIECHUE [IK 6.3
CIeTIeHHs. XpOMOCOMHAsI TEOPHS 1K 6.4
HACJIE/ICTBEHHOCTH. | eHeTHUeCKoe KapTHPOBAaHNE XPOMOCOM.
Hcronp30BaHne KPOCCHHTOBEPA JJISI COCTABIICHHUS TEeHETUYECKHIX KapT
XpPOMOCOM
[TpodeccuonanbHO-OPUEHTUPOBAHHOE COJIEPKAHUE MPAKTHUECKOTO 3aHATHSL:
Pemenue 3agau Ha omnpezeneHUe BEPOSATHOCTH BO3SHUKHOBEHHS
HACJIC/ICTBEHHBIX MPU3HAKOB IMPH CIETUIEHHOM
HACJICIOBaHUH, COCTABJICHHUE I'€HOTHIIMYECKUX CXEM CKpELIMBaHMs
Tema 2.9. enerukanosa OK 01

OcHOBHOe coiepKaHHue
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Teopernueckoe obydeHue:

XPpOMOCOMHBIN MEXaHHU3M OMPEIEICHUS Mojia. AYTOCOMBI U TOJIOBBIC
XpoMocoMbl. ["'oMmorameTHbIl U

reTeporamMeTHbIN MoJl. ['eHeTndeckas CTpYKTypa IMOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CHEIIEHHBIX C IOJIOM

IIpakTyeckue 3aHATHSA:

Pemenne 3amau Ha OIpPCaACIICHUC BECPOATHOCTU BO3HUKHOBCHUA
HACJICACTBCHHBIX ITPU3HAKOB, CHCILICHHBIX C

IMOJIOM, COCTABJICHHMC I'CHOTUIIMYCCKUX CXCM CKPCHIMBAHHWA

OK 02

Tema 2.10. 'eneTuka
yeJI0BeKa

OcHoBHOE CoA€EpPKaHUuE

Teopernueckoe 00ydeHHE:

Kapuorun yenoBeka. MeToibl M3y4eHUs TEHETUKHU YETIOBEKa:
TeHEAJIOTUUYCSCKUM, OJU3HEIOBEIN, IMTONCHETHYSCKUM, OMOXUMHUYECKUI,

HOHyJISIIII/IOHHO-CTaTI/ICTI/I‘IGCKI/Iﬁ. HacnencreenHsie 3a00JIcBaHUS YCIOBEKA.

['enHble U XpoMOcOMHBIE O0JI€3HN YenoBeka. bone3Hu ¢ HacneacTBEHHON
MIPEAPACIIONOKEHHOCThIO0. 3HAUCHUE MEIUIIMHCKONW TC€HETHKU B
HPEJOTBPALICHUN U JICYEHUU TeHETUYECKUX

3a00JieBaHUN YesloBeKa

IlpakTH4yecKkue 3aHATHSA:

Pemenue 3a1a4 Ha onpeesIeHne BEPOATHOCTH BOSHUKHOBEHHUS
HaCJIECTBEHHBIX MPU3HAKOB, UCIOJb3YsIMETOAbl TEHETUKH YE€JI0BEKa,
COCTaBJIEHUE T€HOTUIIMUECKUX CXEM cKpeuiuBaHus. IIpencrasienue
YCTHBIX

COOOLIeHNH C Mpe3eHTaluel 0 HacleCTBEHHBIX 3a00JIeBaHUIX YeJIOBeKa

OK 01
OK 02

Tema 2.11.
3akoHOMepHOCTH
U3MEHYHBOCTH

OcHOBHOe coiep/KaHue

Teopernueckoe od0y4yeHune:

N

B3aumoneiicTBue reHotuna u cpeasl npu GopMupoBaHUH (EHOTHIIA.
N3meHunBOCTh NIpU3HAKOB. KauecTBEHHBIE U KOIMUYECTBEHHBIE TPU3HAKH.
Buzibl ©13MEHUYMBOCTH: HACJIEACTBEHHASI U HEHACIIEICTBEHHAs. 3aKOH
TOMOJIOTHUECKHUX PSJIOB B HACIeACTBEeHHOM n3MeHunBoctu (H.U.

Basuios).

MonudukanronHas, Wi GeHoTUNUYecKasi U3MEHYHBOCTh. Posb cpenbl B
Mo (UKaMOHHON M3MeHuYnBOoCcTU. HopMma peakuuu npusHaxa.

OK 01
OK 02
OK 04
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BapuanuoHHblid psl 1 BapralimOHHas KpuBas. XapaKTepUCTHUKa
MOAU(UKAITMOHHOW N3MEHUYNBOCTH

HacnencrBenHas, WM FeHOTHIIMYECKAsT U3MEHUYMBOCTh. KOMOMHATHBHAS
M3MEHYMUBOCTh. MyTallMOHHAsI U3MEHUYUBOCTh. BUIbl MyTalMii: r€HHBIE,
XPOMOCOMHBIE, T€HOMHBbIE. [[pUUMHBI BO3HUKHOBEHUS

MYyTalHil

HpaKanecKne 3aHATUA:

Pemenue 3agau Ha onpeneneHue TUIA MyTallMU [PU Mepeaayde
HACJICICTBEHHBIX PU3HAKOB, COCTABICHUE

TCHOTUIIMYCCKUX CXCM CKPCHIMBAHHWA

Tema 2.12. Cesekuus

OcHoBHOE Coa€epsKaHue

OpraHu3MOB

TeopeaneCKoe oﬁyqelme:

Cenexkuus kak Hayka. MeToapl ceneKIMOHHON padoThl. I'erepo3uc u ero
npu4rHbL. VICKyCCTBEHHBI OTOOP: MAaCCOBBIM M MHIMBHIyaIbHBIN. DTaITbI
KOMOUHaIMoHHOM cenekiuu. Copt, Hopoja, TaMM

AJIFOpI/ITMI)I pemiCHUC 3aaa4 Ha OIMPCACIICHNEC BO3MOKHOI'O BOSHUKHOBCHU A
HACJICACTBCHHBIX IMPU3HAKOB I10
CCJICKIIMH, COCTABJICHUC I'CHOTUIINMYCCKUX CXCM CKPCHIMBAHUSA

OK 01
OK 02

Pa3nen 3. Teopusi 3BosTonuu

16

Tema 3.1. UcTopus

OcHoBHOE CoA€EpPKaHuE

N

IBOJIOIMHOHHOTO YYCHUS

TCOPETI/I‘ICCKOC oﬁyqelme:

[TepBble 3BOMIOLIMOHHBIE KOHIIENIMU. | pagyanucTuyeckas 3BOIIOLUOHHAS
koHuenuus JK.b. Jlamapka. JIBrkyiue cuiiel 3BoOIMK. Kpeaunonusm u
tpanchopmusm. Cucremaruka K. JIuaHes u e€ 3HaueHue AJis
(GbopMUPOBaHUS UIEU IBOJTIOLUU

[TpennocbuiKu BO3HUKHOBEHMSI JapBUHM3MA. DBOJIIOLUS BUIOB B IPUPOJIE.
Bopsba 3a cymectBoBanue. EctectBeHHbIit 0TOOp. [lMBEpreHus mpu3HakoB
U BU00Opa3zoBaHue. OCHOBHbIE MOJOXEHUS CHUHTETHYECKOU

teopun sBomonuu (CTI). Ponb 3BONMIOIMOHHON Teopuu B (hOPMHUPOBAHUH
HAay4YHOW KapTHHBI MHpa

OK 02
OK 04

Tema 3.2.

OcHOBHOe coiepKaHue

Muxkpo3Bosouus

Teopernyeckoe od0yueHnue:

N

MHKpOBBOJ'II—OHI/ISI 1 MaKpO3BOJJIIONUS KaK 3Tallbl 3BOJIFOIIMOHHOIO ITpOoIECCa.

OK 02
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['eHeTnyeckue OCHOBBI HBONIIOLMU. MyTalli 1 KOMOMHAIIMH KaK
3JIeMEHTapHBIN 3BOIMIOIUOHHBIN MaTepuai. [lomynsuus kak sneMeHTapHas
€IMHUIIA SBOJIIOIUH.

Juxymue cuibl ((pakTopsl) sBomONMU. MyTallMOHHBIN Mpolece U
KOMOHMHATUBHAsE U3MEHYUBOCTb. Murparus. M3oasaus nonyssuii:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoJIoTHUecKast (PEIpOyKTUBHAS ).
EcrecTBenHbIit 0TOOp — HampasJstomui hakTop sBosronuu. boproa 3a
CYIIIECTBOBaHHE KaK MEXaHU3M JIEUCTBUS €CTECTBEHHOr0 OTOOpa B
nomymnsiuusix. Bua u ero xpurepun (npusHaku). BugoobpazoBanue kak
pE3yIabTAT MUKPOIBOJIIOLIUU

Tema 3.3.
MakposBoaronus

OcHoBHOe CoA€EpPKaHuE

TeopeaneCKoe oﬁyqelme:

N

MaxkposBomtorus. DopMbl 1 OCHOBHBIE HanpaBieHUs MakpodsBotonuu (A.H.

CesepuoB). [Tytu noctuxkenus 61onoruyeckoro mnporpecca: apomMophos,
UMoaaanTanus, oomas qereuepanus. MeToapl U3y4eHus] MaKpOIBOIIOLIUH.
3akoH 3apoablieBoro cxozctsa (3akoH K. bapa). buoreneruueckuit 3akon
(3. TI'ekkenp, O.

Mirosuiep). Obuiue 3aKkOHOMEPHOCTH (IIpaBUJIa) HBOJIIOLIUU

OK 02

Tema 3.4. BosHuKkHOBeHME
Hpa3BUTHE )KU3HU HA
3emJie

OcHoBHOE CoaepKaHue

TeopeTuquKoe oﬁyqelme:

I'unoressl u TCOPHHU BOZHUKHOBCHHA XKU3HU Ha 3emiie: KpCalluOHHU3M,
CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE) 3apOXKACHHE, CTAIIMOHAPHOE COCTOSIHUE,
naHcrepMus, 6uormos3. Hayano opraHudeckoil BOJIOIUH.

[TosiBNeHHE EPBBIX KIETOK. DBOIIOIUS MeTab0IU3Ma. DBOIOHUS IEPBBIX
kieTok. [Ipokapuotsl u sykapuotsl. [IporcxoxaeHrie MHOTOKIETOYHBIX
OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX IAPCTB 3YKAPHOT.

OcHOBHBIC YCPTHI 3BOJIIOOHWH PACTUTCIIBHOTO MHpPaA. OcHOBHEBIE YCPTHI
OBOJIIOIMHU KUBOTHOI'O MHpa

NN

IIpakTHyeckue 3aHATHSA:

[IpencraBnenre yCTHOTO COOOIIEHUS W JIGHTHI BPEMEHHU 10 OCHOBHBIM
oTalaM BO3HHUKHOBCHHUA W Pa3BHUTHA )XKUBOTHOT'O M PAaCTUTCIBHOI'0 MHpa,
MOATOTOBJICHHBIX IMO NEPEYHIO HCTOYHHUKOB, PEKOMCHIOBAHHBIX
IIpenongaBarenem

OK 02
OK 04
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Tema 3.5.
IIpoucxoxaenue
YeJI0BEKa — aHTPOIOreHe3

OcCHOBHOE cojiep:KaHue

Teoperuyeckoe o0yyeHue:

N~

AnTpononorus — Hayka o yenoBeke. CHCTEMaTHUECKOE MOJI0KEHUE
yenoBeka. CXO/ICTBO YeloBeKa € )KUBOTHBIMHU. OTIINYMS YeloBeKa OT
AKHUBOTHBIX. [IpsAMOXOXKI€HNE U KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB.
Pa3BuTue rosoBHOro Mo3ra U BTOPOM CUTHAJIbHON CHUCTEMBI.
CooTHolleHne OMOJIOTHYECKUX U COLMANIBHBIX (PaKTOPOB B aHTPOIIOTEHE3E
OCHOBHBIE CTa UM aHTPOTIOreHe3a. J|pHONUTEKH — MPEIKK YeTI0BEKa U
4yesioBeKooOpa3HbIX 00e3bsiH. [IpoToaHTpon — MpeeCTBEHHUK YEI0BEKa.
ApxaHTpoll — ApeBHeN M yenoBek. [laneoanTpor — ApeBHUNHYETOBEK.
HeoanTtpon — yenoBek COBpeMEHHOT0 THIIA. DBOIIOLUS COBPEMEHHOTO
YyeJloBeKa.

UYenoseueckue pacbl. OCHOBHBIE OOJbILINE PAChl: €BPOIICOUIHAS
(eBpa3uiickas), HErpo-aBCTpalIouIHas (IKBATOpUAIbHAS), MOHTOJIOU IHAS
(a3marcko-amepuKaHcKkas). Bpems u MecTo BO3SHHKHOBEHHS UYEIOBEUECKUX
pac. EqMHCTBO 4yenoBeuecKux pac

IIpakTHYecKNne 3aHATHS:

BpCMH " IIYTHU PpaCCCIICHUA YCJIOBCKA I10 IIIAHCTC. HpI/ICHOC06J'IeHHOCTB
YCJIOBCKA K PAa3HBIM YCJIIOBHAM CPCIbl.

Bausinue reorpaduueckoit cpeapl Ha MOP(HOJIOTHIO U (PU3UOJIOTHIO YEJIOBEKa

OK 02
OK 04

Pa3pgen 4. Dxoyorus

26

Tema 4.1. Ikoj0oruuecKue
(axkTopsl M cpeabIKUIHU

OcHoOBHOe coep/kaHue

Teopernueckoe od0y4yeHune:

Cpenpl 00MTaHMS OPraHU3MOB: BOJHAsI, HA3€MHO-BO3/1yIlIHAsl, TIOYBEHHAs,
BHYTpHOpraHu3MeHHas. PU3nKo- XUMUYECKHEe OCOOEHHOCTH cpejl OOuTaHUs
opranu3moB. [IpucrocobseHnss OpraHu3MoB K JKU3HH B Pa3HbIX Cpeaax.
[Tonsitne aromorudeckoro ¢akropa. Kimaccudukanusi 3KOIOTHYECKUX
¢dakropos. [IpaBuino MuHNMyMa

1O. JInbuxa. 3akon TonepantHoctu B. Hlendopaa

OK 01
OK 07
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Tema 4.2. Illonyasinus,
C000IIeCTBA,IKOCHCTEMbI

OcCHOBHOE cojlep:KaHue

TeopeaneCRoe oﬁyqefme:

N

DKonoruyeckas XAapaKTCPUCTHUKA BUJa U IMOIYJIALIUHA. DKojoru4yeckas HMIIA
BUA. DKOJOTHUECKUE XapaKTepuCcTUKU nonyisinun. CoobiecTBa u
sKocucteMbl. buoiienos u ero crpykrypa (B.H. Cykaues). CBsizu mexnay
opranusmMamu B 6uoneHose. CTpyKTypHbIE KOMIIOHEHTBI 3KOCUCTEMBI:
IIPOYLICHTBI, KOHCYMEHTBI, peAYLEeHThl. KpyroBopoT BeleCTB U IIOTOK
SHEpPrum B 3KocucreMe. Tpoduueckrue ypoBHH.

AHTpPOIIOT€HHBIE YKOCUCTEMBI. ATpO’KOCUCTEMBI. OTIMYUSA arpo’KOCUCTEM
0T OMOTreoLEeHO030B.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHUCTEM

HpaKaneCKne 3aHATUA:

Tpoduueckue nenu u cetrn. OCHOBHBIE TIOKA3aTeIH SKOCUCTEMBI. briomacca u
IPOAYKIMSL. DKOJIOTHYECKUENTUpaMUIbl uncell, Ouomaccsl ¥ s3Hepruu. [IpaBuio
IIUPAMHUJIBI SHEPTUH.

PemieHne npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUMN I10 IIEPEHOCY
BEIL[ECTBA U DHEPIMHU B DKOCUCTEMAX C

COCTaBJICHUC Tpoq)quCKHX Lerneu u IpaMHug OmomMacchl 1 OHCPTUU

Tema 4.3. buocdepa -
rjodajabHast
IKOJIOTHYecKasicucTeMa

OcHoBHOE CoA€EPKaHUuE

Teopernueckoe od0y4yeHune:

N

buocdepa — xxuBas obonouka 3emnu. Pa3zsutue npeacrasienuit o buochepe
B Tpynax B.W. Bepnanckoro.Ob6nactu 6uocteps! u e€ coctas. JKuboe
BEIIECTBO OHOChepsl U ero pyHKINH

3aKOHOMEPHOCTH cyliecTBOBaHMs Orocepbl. OcoOeHHOCTH OHochephl Kak
rio0anbHOM sKocucTeMbl. JJuHaMuueckoe paBHOBecHe B buocdepe.
PutmuunocTh siBneHuit B 6uochepe. KpyroBopots! Bemiects u
OroreoxuMHUecKue IUKIbL. [ T00anbHbIE SKOIOTHYECKHE TTPOOIEMBI
COBPEMEHHOCTH U MYTH MX pEUICHHUs

IIpakTH4YecKue 3aHATHSA:

Pemenue npakTUkO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 HA ONPEICIICHUE
IUIOMIAAN HAaCAXKIECHUU I
CHWKEHUSI KOHIIEHTPAIIMK YIIEKHUCIOTO ra3a B aTMoc(epe CBOEro pernoHa

OK 01
0K 02
OK 07
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IIPOXUBAHUA

Tema 4.4. Bausuue
AHTPONMOTeHHBIX()AKTOPOB
Ha Ouocdepy

OcCHOBHOE cojiep:KaHue

Teoperuyeckoe o0yyeHue:

N

AHTpONIOTeHHBIE BO3ICHCTBUS HA Onochepy. 3arps3HeHUs Kak BUT
AQHTPOIIOTEHHOTO BO3ICHCTBUSI (Xumuueckoe, huzuueckoe, buonozuqeckoe,
0mMX00bl NPOU3600CMEa U nompedieHus). AHTPOIIOTCHHBIC BO3ICHCTBHS Ha
arMocepy. BosneiicTust Ha runpocdepy (3aepsiznenust u ux ucmounuxu,
ucmowenust 800).

Bo3zneiictBus Ha tutochepy (deepadayus nousel, 6o30eticmsue Ha 20pHble
nopooa, nedpa). AHTPONIOTCHHBIC BO3CHCTBHUS Ha OMOTHYCCKHE COOOIIECTRA
(neca u pacmumenvhole coobwecmaa, HUGOMHbIL MUP)

IIpodeccuonaTILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE IPAKTHYECKOT0
3aHATHS:

Pemienne nmpakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 33JaHUU IO COXPAHECHHIO
IIPUPOJHBIX PECYPCOB CBOETO
pErMoHa NPOKUBAHMS

OK 01
0K 02
OK 04
OK 07
[IK 6.2
I1K 6.3
I1K 6.4

Tema 4.5. Bausinue
COLMAJIBHO-
IKOJIOTHYECKHUX (aKTOpOB
Ha 30POBbe YEJIOBEKA

OcHOBHOe colep/KaHue

10

Teopernueckoe od0y4yeHune:

310poBbe U €ero cocTaBismomue. OakTOpbl, MOIOKUTEIHHO U OTPUIIATEIHHO
BJIMAIOIIME HA OPraHU3M LIe.]'IOBeKa.Bpe)lHI:Ie MPUBBIYKHA: TTOCICACTBUA U
npodunaktuka. [Ipobrema TeXHOTEHHBIX BO3JCHCTBHI Ha 310pOBbE YeNIOBEKA
(3JICKTpOM3FHHTHBI€ 11014, ObBITOBasA XHUMHA, N30BITOYHBIE ITYMBI, paayuanuvsa 1
T.I.). AJlanTaiys opraHu3Ma ueinoBeka K (hakTopam OoKpyKarolien cpeabl.
3aHII/ITHI)I€ MCXaHU3MBbI OpraHn3mMa 4€JIOBCKaA.

310poBBbE U PabOTOCTIOCOOHOCTD.

N

[TpunIMIBl GOPMHUPOBAHUS 30POBbECOEPETAIOIIETO TTOBECHHUS.

®dusnueckas akTUBHOCTb U 370pOBbe. [ pynnbl 310poBbsi. OCHOBBI
3aKajauBaHMs. bUOXUMUYECKHE aCIEKThl PAllMOHAIBHOIO ITUTAHMUS.

[IpaBuna

0€30MacHOr0 MCIOJIb30BAHUS OBITOBBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB

IIpakTHyeckue 3aHATHSA:

OmnpeneneHre CyTOYHOro pariioHa MUTaHUs

N

OK 02
OK 04
OK 07
K 6.2
1K 6.3
[IK 6.4
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Coznanue MHIUBUAYAIbHON MaMATKH MO OPraHM3alMU PalllOHAIBLHOM
bu3nyecKoil aKTUBHOCTH

IIpodeccnonanbHO-OpHEHTHPOBAHHOE COJlePKaAHME JIA00PATOPHOIO
3aHATHA

JlaboparopHas paboTa Ha BRIOOP:

1. Jlaboparopnas pabota «YMCTBEHHasi pab0TOCIIOCOOHOCTDY
OBnazneHne MeToJlaMu OIpeesIeHUsl T0Ka3aTeled yMCTBEHHON
paboTOCIIOCOOHOCTH, OOBSICHEHNE TOIYUYEHHBIX PE3yJIbTaTOB U
(bopMynupoBaHUE BBIBOJIOB (IIMCBMEHHO) C MCIIOJIb30BAaHHEM Hay4YHbIX
HOHATHUH, TEOPHA U 3aKOHOB

2. JlaboparopHas pabora «BrnusHue abuoTH4ecKux (hakTOpPOB

Ha YeJIoBeKa (HU3KHE M BBICOKHETEMIEPATYypPhl)»

W3yueHre MeXaHU3MOB aJalTallid OPTaHU3Ma YellOBeKa K HU3KUM H
BBICOKUM TeMIlepaTypaM U 0ObsICHEHUE

MOJIyYEHHBIX Pe3yJbTaTOB U (HOPMYIHPOBAHHE BHIBOJOB (IIMCHBMEHHO) C
UCIOJIb30BAHUEM HAaYYHBIX MOHSATUH, TEOPUM 1 3aKOHOB

IpodeccnonaIbHO-OPMEHTHPOBAHHOE COepPKaAHNE (COMepKAHUE PUKJIATHOTO MOTYJIs1)

Paszgen 5. buoJsiorus B :xu3Hu

Tema 5.1. buorexnoJsiornu

OcHoOBHOe coep/KaHue

BKHU3HHU KAXKI0I0

Teopernueckoe o0y4yeHune:

buorexHonorus kak Hayka v Tpou3BOACTBO. OCHOBHBIE HANPABIICHUS
COBpPEMEHHOU OMOTeXHOJIOTHU. MeTo bl OnoTexHomoruu. OOBEKTHI
OMOTEXHOJIOTHU. DTHKA OMOTEXHOJOTUUYECKUX U T€HETUYECKUX
HKCIIEPUMEHTOB.

[TpaBuna moucka U aHanuza OMOIKOIOTHYECKOW MH(POPMAIMH U3 PA3TUUYHBIX
UCTOYHUKOB (Hay4yHasi U y4eOHO-

Hay4yHas JTUTepaTypa, CpeAcTBa MaccoBoi mHpopMmaluu, cetb MHTEpHET 1

JIpyTHe)

NN~ 00

IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHME IPAKTHYECKOI0
3aHATHUA:

Keiicel Ha aHanu3 uHGOpPMALMKU O HAYYHBIX JOCTHKCHHUSIX B 00JIACTH
TCHETHUYCCKHUX TGXHOJ’IOFI/IfI, KH@TO‘IHOI)'I I/IH)KeHepI/II/I, IINIICBBIX
OMOTEeXHOJIOTHH. 3amuTa Keiica: IpeaCTaBIeHUe Pe3yIbTaTOB PEIICHUS
KEWCOB

OK 01
OK 02
OK 04
1K 6.2
[IK 6.3
[IK 6.4
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(BBICTYILZICHHE C TIPE3CHTAIIUCH)

Tema 5.2.4. OCHOBHOE COepKAHUE 4 8112 8%
buorexHosornu B IIpakTnyeckue 3aHATHSA: 4 OK 04
NMPOMBINICHHOCTH Pa3BuTHE IPOMBIIIICHHONW OMOTEXHOJOTHIA U €€ IPUMEHEHUE B KU3HHU 2 [1IK 6.2

YyeJioBeKa, MOUCK M aHAIW3 MH(POpPMAlMKU U3 Pa3IMYHbIX HUCTOUYHUKOB gﬁ gi

(Hay4Has ¥ yuyeOHO-Hay4yHas JHUTEpaTypa, CPEeACTBA MacCOBOM

uH(popMaluu, ceTh IHTepHET U 1pyTue)

Keiicbl Ha aHanu3 WHpOpPMAIMK O PA3BUTUU MPOMBIIIIICHHON

OMOTEXHOJOTHH (110 TpymImam)

3amuTa keiica: [IpeacraBnenue pe3yiabTaToB pelIeHUs] KEHCOB (BBICTYIUICHHE 2

C TIPE3CHTAIINCH )

Paszaen 6. Buoskosornyeckue MCCJIeI0BAHUSA 14 OK 01
Tema 6.1. OcHOBHBIE OcHoBHOE coiepKaHue OK 02
METOIbI OCHOBHOE COJepKAHNE 4 OK 04
6HO0IKOIOTHYECKHX Teopernueckoe 06yuenue: 2 OK 07
Hccae10BaHui Hayunbiii Meron. Merozsl OMOIKOIOTHYECKUX MCCIIENOBAHHUI: TIOIEBEIE, 2

nabopaTopHbIe, SKCIIEPUMEHTANIbHbIE. MOHUTOPUHT OKPY KAIOIIEH CPEIbl:
JIOKaJIbHBIN, PETHOHAIBHBIN U TT100aJIbHBIN
MeTtoasl morcka, aHainu3a U 00paboTku WH(GOPMAIIUK O TIPOEKTE B
Pa3JIMYHBIX MCTOYHHKAX
JlabopaTopHble 3aHATHSA: 2
[TocTanoBKka 1enu, 3aa4, BbIIBU)KEHHE TUIIOTE3bI, TPOBEICHHE
AKCIIEPUMEHTA 110 OMPEJEICHUI0 ONTUMAIbHBIX YCIOBHM I pocTa U
(bu3MONIOrMuecKoil aKTUBHOCTHU JPOXIKEBBIX KIIETOK. BrisBneHue
3aKOHOMEPHOCTEH, POpMYITHPOBAHUE BHIBOJIOB U MPOTHO30B.
JlaBoparopHble pabOThl Ha BBIOOP IO MUHU TpyIIaM:
1. BaustHue Temmeparypbl Ha pocTa U (DU3HOJOTHYECKYIO aKTHBHOCTD
JIPOKKEBBIX KIIETOK
2. BriusiHue yriieBOJOB Ha POCTa M (PU3HOJOTMUYECKYIO aKTHBHOCTh
JPOKKEBBIX KIIETOK
3. CoveraHHOE BJIMSHUE TEMIIEPATYPhl U YIJIEBOJOB HAa POCTa M
(U3HONOTHYECKYI0 AaKTUBHOCTH JPOKIKEBBIXKIETOK
Tema 6.2. OCHOBHOE coepKaHNe 10 8112 8%
buoskoornueckni TIpakTHYeCcKoe 3aHsATHE 2
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IKCHEPUMEHT

0O0630p TeM y4eOHO-HCCIEeI0BATEIbCKUX MPOEKTOB. BriOop yueOHo-
UCCIIEI0BATEIbCKOIO MPOEKTA U3 MPEUI0KEHHBIX. DOPMUPOBAHHE KOMAH/IbI
IIPOEKTa. AJITOPUTM BBIIOJIHEHUS IIPOEKTA.
Kaxnas rpynna BeIOMpaeT oJuH M3 BapUaHTOB y4eOHO-HCCIIEeI0BATEIbCKUX
IPOEKTOB:
1. Ouenka kadecTBa aTMOC(HEPHOrO BO3/1yXa
2. OueHKa Ka4yecTBa MOYB METOJOM (PUTOTECTHPOBAHUS
3. OreHka KadecTBa BOJ| TIOBEPXHOCTHBIX BOJIOEMOB IO
OpPraHOJENTUYECKUM U (PU3MKO-XUMHUYECKUM CBOHCTBAM
4. Bnusuue [TAB Ha pocT ¥ pa3BUTHE CEMSH BBICIIUX PAaCTCHUN
5. BuumsHUE cOJEBOro 3arps3HEHUS] Ha POCT U Pa3BUTHE CEMSIH BBICIINX
pacTeHui
Ilepeviii 5man gvlnonnenus npoekma.
O6ocHOBaHME aKTyaJlbHOCTU BbHIOpAaHHOW TeMbl. BblsiBeHUE MpoOIeMbl
uccieoBanusl, GopMyIupoBaHue rMNoTe3sl. BoIOOp METOI0B HcCIe10BaHNUS.
Br16op Touek oTOopa nmpod Ha TEPPUTOPHH MCCIICAOBAHHUS.
[TocranoBka 1eneit u 3amad uccnenoanus. OnpeneneHue Gopmbl
IIPEJCTABICHUS pe3ylbTaToBHCCIe 0BaHUsA. OpeaesieHre 3TaloB U
COCTABJICHHE IIaHA UCCIIETOBAHMSI

JlabopaTopHble 3aHATHSA

(ep]

Bmopoii sman evinonnenusi npoexkma: TMOJTOTOBKAa HEOOXOANMOMN MOCYIBI U
MmarepHaina Juis SKCIepUMEHTa,

NIPOBE/ICHUE DKCIIEPUMEHTA, TIEPHOAMYECKasi TIPOBEpKa TEUCHUS
HKCIepUMeHTa/ cOOp MaTepuasa B BEIOPaHHBIX TOUKAX 0TOOpa Mpobd

Tpemuﬁ aman 8bINOJIHEHUA NPpoeKkma . NOJIY4YCHHUEC ICPBUYHBIX
SKCIICPUMCHTAJIbHBIX JJaHHBIX, IPOBCACHUC
CTaTUCTUYECKOU 06pa60TKI/I MOJIYYCHHBIX NAHHBIX

Yemeepmolil sman blNOJHEHUsI NPOEKMA . BRIIBJICHHE 3aKOHOMEPHOCTEH,
dbopMynrupoBaHUEe BBIBOJOB U

MIPOTHO30B, OIICHKA KAa4eCTBa MCCIIEyeMOro 00BEKTa Mo pe3yibTaraM
OHMODKOJIOTHYECKOTO aHalIn3a

IIpakTH4yeckue 3aHATHA

N

3amuTa MpoEKTAa. HpeHCTaBHeHI/Ie PE3YyJIbTATOB BBIIIOJIHCHUA yqe6H0-
HCCICO0BATCIIbCKUX ITPOCKTOB

OK 04
OK 07
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| (BbIcTymiIeHHE c Tpe3enTanmeii)

IIpomexyTouHasi arTecTanus (IK3aMeH)

16

Bcero:

128




31

3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
JTACIATITAHBI

3.1. MaTepuaibHO-TeXHHYECKOe ofecreyeHHe

Jusa  peanuzanuu  [porpaMMbl  001e00Opa3oBaTeNbHOM — JUCHMIUIMHBL  JOJDKHBI  OBITH
IPelyCMOTPEHHI Cleayolue crienuanbable nomemeHus: Kabuner EctecTBeHHOHAYyYHbIE TUCITUIUIMHEI
buonorus, ocHaimieHHbIE 00OpyAOBaHMeM: MeOenb, T0CKa, MeN, HarjsgHble MOcoOHsl (KOMILIEKTHI
y4eOHBIX TaONUIl, MJIAKATOB), TEXHHYECKUMH CPeJICTBAMHM O0y4YeHHMAA: KOMIIBIOTEP C YCTPOWCTBAMH
BOCIIPOM3BEJCHHUS 3BYyKa, NPUHTEP, MYJIbTUMEAMA- MPOCKTOP C OSKPaHOM, YKaszKa-Tpe3eHTep Ui
IIPE3EHTALAMN.

JlaGopatopus, OCHalIeHHas OO0OpyIOBaHMEM JUISI TPOBEICHUS 3aHATHI: MHUKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETD, J1abopaTopHas nocyaa (IpoOUpKH, MOJACTaBKU ISl IPOOUPOK, MUHIETHI, MIECOK,
CTYIIKH C TIECTUKaMH, MPEJMETHbIE 1 TIOKPOBHBIEC CTEKJIA, CTEKJISTHHBIE TAJIOUKH, MPErnapoBaIbHbIE UTIIbI,
¢unbTpoBasibHas Oymara (canderku), cTakaHbl) THIEPTOHHUUECKUN pacTBOp Xjopuaa Hatpus, 3%-Hblil
pacTBOp MEPOKCHIA BOJOPOJAA, PACTBOP HoJa B HOAUCTOM Kalluu, TIUIEPUH, KIyOHH KapTodens, JTUCT
II0JIEU KaHAJICKOM, IJI0 pSIOMHBI OOBIKHOBEHHOM (PIOMHBI WIIM TOMATa), JIYK PErvaThlid, pa3BeicHHbIC B
BOJIC JIPOKIKHU);

3.2. AudopmanuoHHoe odecnieyeHHe pean3aiuu NporpaMmmsbl

Jis peanmzanuu mporpaMMmbl  OMOIHMOTEYHBIH (HOHA 00pa30BaTEIBHON OpraHHU3AIUH
JOJDKEH HMETh Ie4aTHble W/MIM 3JIEKTPOHHBbIE 00pa3oBaTeibHble W HH()OPMALMOHHBIE
pecypchl, pPEeKOMEHJOBaHHBIE, Ul MCIIOJIb30BaHUs B oOpa3oBarenbHOM mporecce. [lpu
¢dopmupoBaHun OubIHMOTEYHOro (hoHIA 00pa3oBaTENbHON oOpraHu3anueil BbIOMpaeTcss He
MEHee OJHOTO M3JIaHMs U3 MEePEeYHCICHHbIX HUXKE INMeYaTHbIX M3JaHUil U (MIIM) 3JIEKTPOHHBIX
W3JaHUK B Ka4decTBE OCHOBHOTO, INPH OSTOM CIHCOK, MOXET OBITh JIOTIOJIHEH HOBBIMHU
W3JTAaHASIMU.

3.2.1 OcHoBHBIE MeYaTHbIE H3TAHNUSA
1. bensie [I. K. buonorus. 10 kimacc: yue6. ans o6meodpa3zoBaTeNbHBIX OpraHU3aInii: 6a30BbIi
ypoBens / [[.K. benses, I'M. M, JI.H. Ky3uenoa u ap.]; mox pea. J.K. bensesa u I'.M.
Heiviuia. — 3-e u3a. — M.: [Ipocsemienne, 2020. — 223c.
2. benses JI. K. buonorus. 11 xmacc: y4eb. s obmeoOpazoBaT. opraHu3anuii: 0a3o0BbIi
ypoBens / [[.K. benses, I'M. M, JI.H. Ky3unenosa u ap.]; mox pea. J.K. bensesa u I'.M.
Jevimuria. — 3-e mu3a. — M.: [Ipocsemenwne, 2020.

3.2.2. 1onoJHUTEIbHbIE HCTOYHHKH

3. 3axapos B.b., MamontoB C.I'., Connn H.W. O6mast 6uonorus 10 kmacc.

[Tpodunbhsiii yposens. U.1/ Ilox pen. npod. B.b. 3axaposa. — M.: Ipoda, 2021.

4. 3axapos B.b., MamontoB C.I'., Connn H.1. O6mas 6uonorust 11  kmacc.  [IpodunbHelii
ypoBensb. U.2/ [Tox pen. npod. B.b. 3axaposa. — M.: [Ipoda, 2020.

5. buonorus [DnexktponHsli pecypc] : yueoHuk u npaktukyM s CIIO / pen. B. H. fpeiruna. -
2-e u311. - Mocksa : FOpaiit, 2019. - 378 c.

CrnpaBouHo-0ubnnorpaduvecke u NepuoauuecKue u31aHus:

6. 'enernka [DnexTpoHHBIN pecypc]: exemec. xxypH. / PAH. - DnektpoHHslid xypHaI. — M.:
Hayka. 16

31



32

7. Ilpupona u yenoBek. CBET: exeMec. Hayd.- MOMYJL. WI. )KypH. Ul Hapoa. uTeHus. - M.: [6. u.]

8. Ycnexu coBpemenHoit 6nonoruu / PAH. - M.: Hayka.

9. Dkosorus M KHU3Hb: HAy4Y. - MOMYJSIp. U 00pa3oB. xkypH. - M.: AHO "Xypnan "Dxonorust u

JKA3HD"

1. OBC «Hayunas snektponnas 6uommoreka eLIBRARY » (http://elibrary.ru/defaultx.asp)
2. OBC «Axanemus» (http://www.academia-moscow.ru/elibrary/)

4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUA

OBIIIEOEPA30BATEJIbHON N CIIUTLIVHBI

KoHTpoJib 1 o1leHKa pe3yabTaTOB OCBOCHUS 00111e00pa30BaTeIbHON TUCIUTUTAHBI

PACKpBIBAIOTCS Yepe3 TUCIMILIMHAPHBIE Pe3yIbTaThl, HAalpaBjIeHHbIe Ha (HopMUpOBaHHE OOLIUX U
npodeCcCHOHATBHBIX KOMITIETESHIIHIA IO pa3/ieaM 1 TeMaM COJIepKaHusl yueOHOro MaTepuara.

Oo6mias Pasznen/Tema Tun oeHoYHbIX
KOMIIETEHI NS MeponpusTHi
Paznen 1. Kiterka — KonTponbras pabora
CTPYKTYpPHO- “MoueKyJIIpHBIN YPOBEHb
byHkuHoHaIbHAS OpraHu3aIuH KUBOro”
eIMHHUIIA
JKHBOT0
OK 02 Tema Nel.1. buonorus 3anonHeHue TaOIUIBI C
KaK HayKa OIMCaHUEM METOJIOB
MUKPOCKOTIMPOBAHHS C UX
JIOCTOMHCTBAMHU u
HEIO0CTaTKaMH.
3anonHeHue Tadmumbl «Bxiasn
YUEHBIX B pa3BUTHE
OuoJI0orumY
OK 02 Tema Nel.2. 3anojJHeHne CPaBHUTEIBHOMN
OO01mas xapakTepucThKa TaOIMITBI CXOJICTBA U PA3IINYUIN
KU3HU JKMBOT'O U HE >KUBOTO
OK 01 Tema Nel.3. bnonornuecku OpoHTaTBHBIN OIIPOC
OK 02 BOKHBIE XUMUYECKHUE [ToaroToBka yCTHBIX COOOIIIEHUH C
OK 04 COEIMHEHUS Mpe3eHTalnen
BrinonHenue u 3ammra
71abopaTOPHBIX padoT:
«Omnpenenenue Buramuna C B
MPOYKTaX MTUTAHUS,
«'uapodunsHO-THIPODOOHBIE
CBOMCTBA JIUITHUIOB)
OK 01 Tema Nel 4. OuenuBaemasi TUCKyCCHS 11O
OK 02 CTpyKTypHO-(YHKIHMOHATBbHAS | BOMPOCAM JICKIIUU
OK 04 OpraHu3anus KJIETOK Pa3paboTka MEHTaIbHON KapThl
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Mo KJIacCH()UKAIMU KIIETOK U UX
CTPOCHHIO Ha MPO- U
9YKapHUOTHYECKUX U TIO I[APCTBAM
B MUHH IPyIIax

BeimonHenue u 3ammra
1ab0paTopHBIX PaboT:
«CTpoeHue KIIETKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KJICTOYHBIE
BKJTIOYCHUS (Kpaxmat,
KapOTHHOUIBI, XJIOPOILIACTHI,
XPOMOILITACTHI)»,
«[IpoHuraeMmocts MEMOpPaHBI
(TuTazmMoIIH3, IETIa3MOJIU3 )

OK 01 Tema Nel.5. OpoHTaTBHBIN
OK 02 CtpyKTypHO- ornpoc
¢byHKIMOHATBHBIE (PAKTOPEI Pazpabotka
HACJIEICTBEHHOCTHU riioccapusi
Pemenue 3anau Ha onpeneneHue
MOCIIEAOBATEIHLHOCTH HYKJICOTH]IOB
OK 01 Tema Nel.6. ®poHTaATBHBINA OITPOC
OK 02 [Ipoueccsl MaTpu4HOrO Tect «lIpormecchl MaTpuUHOIO
CUHTE3a cuHTe3a» Pemenue 3a1ay Ha
oTpezieNieHUE MOCIeI0BaTeIbHOCTH
aMUHOKHCIIOT B MOJIEKYJIe Oelka
Pemenue 3anay Ha onpeeneHue
MIOCJIEI0BATENbHOCTH AMUHOKHUCIIOT
B MoOJIeKyJje Oelika B cilydae
M3MEHEHHUS N0CIe0BaTeIbHOCTH
Hyksieotunos JTHK
OK 02 Tema Nel.7. ®pOHTATBHBIN OMPOC
OK 04 Hexknerounsie GopMbl )KkU3HI [ToaroroBka yCTHBIX COOOIIEHUH €
npe3eHTaluen (BUpycHble U
OakTepuantbHbIC 3a00JIE€BaHMUS.
OO111e TPUHIUIBI UCTIOIb30BaHUS
JIEKapCTBEHHBIX BEIIECTB.
OcobeHHOCTH TPUMEHEHUS
aHTHOMOTHUKOB)
OK 02 Tema Nel.8. OpOoHTATBHBIN OMPOC
OOmMeH BelecTB u 3arosHeHNEe CPaBHUTEILHON
MIpeBpalleHle SHEPTUU B TaOIHUIIBI XapaKTEPUCTUK THITOB
KJIETKE oOMeHa BeIlIeCTB
OK 02 Tema Nel.9. OO6cyxaeHune 1Mo BOmpocaM JICKIIUH
OK 04 JKW3HEHHBIN LUKII KIETKH. Pa3paboTka neHTHI BpeMeHH
Muro3. Melio3 YKA3HEHHOT'O [IUKJIA
Pa3nen 2. Ctpoenue u Kontponbnas padota "CTpoeHue u
(yHKIUHM OpraHu3Ma GbyHKIIMM opranuzma’
OK 02 Tema Ne2.1. Ctpoenue OueHuBaemasi JUCKYCCHUS
OK 04 OopraHusma PazpaboTka MEHTaIbHON KapThl

TKaHEM, OPraHOB U CUCTEM
OpraHOB OPraHU3MOB (pacTeHUs,
KHBOTHBIE, YEJIOBEK) C KPATKOM
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XapaKTEPUCTUKON UX PYHKITUN
ITogroroBka u npeacTaBiIcHUE
YCTHBIX COOOIIEHUM C
Ipe3eHTanue (MMMYHHUTET,
uH(pEKIHOHHbIE 3a00IEBaHUS,
SMUACMHH, BAaKIIMHAIINSA)

OK 02

Tema Ne2.2.
DopMBI pa3MHOKECHUS
OpraHU3MOB

®poHTaATBHBINA OITPOC
3anonHeHue TabIulbl ¢

KpaTKoi

XapaKTepUCTUKON U IIpUMEpaMHU
(dhopM pa3sMHOKEHUSI OPraHU3MOB

OK 02
OK 04

Tema Ne2.3.
OHTOoreHes KUBOTHBIX U
YyeJI0BeKa

Pa3paboTka JeHThl BpeMEHHU C
XapaKTEPUCTUKOM 3TANOB
OHTOT€HE3a OTJICIbHOU IPyNIoi
YKUBOTHBIX U YEJIOBEKA IO
MUKpOIrpynnam

Tect/ompoc

OK 02
OK 04

Tema Ne2.4.
OmnTOreHes pacreHui

CocraBiieHne )KM3HEHHBIX IUKJIOB
pacTeHuy 1o OTAeIaM
(MOXOBH/IHBIE, XBOILIEBUIHbIE,
NarOPOTHUKOBU/IHBIE,
rOJIOCEMEHHBIE,
HOKPBITOCEMEHHBIE)

OK 02

Tema Ne2.5. OcHoBHBIE
MOHATUS TEHETUKHA

Pa3pabotka rioccapus Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH
HaCJIeIOBaHHS

OpOHTAIBHBIN OIIPOC

Tect mo Borpocam

Jexnu Pemnrenne 3aga4

Ha OIpE/IEIICHHE
BEPOSTHOCTH
BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB
IIPY MOHO-, JIU-,
MOJIMTHOPUIAHOM U
aHAJIN3UPYIOILEM
CKpEIINBaHUU, COCTABICHHE
TFeHOTUIIMYECKHUX CXEM
CKpEIIMBaHUS

OK 01
OK 02

Tema Ne2.7.
B3aumonelictBue reHoB

Tect

Pa3pabotka rioccapus

Pemenue 3anau Ha onpenenexHue
BEPOATHOCTH BO3HUKHOBEHHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
Pa3IMYHBIX THUIIAX
B3aMMOCHCTBUS TCHOB,
COCTaBJICHHE TEHOTHITHUECKUX
CXEM CKPELIUBAHUSA

OK 01
OK 02

Tema No2.8.
CremieHHOe HaclieJOBaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus
Pemenue 3aau Ha onpezencHue
BEPOSITHOCTH BOZHUKHOBEHUS
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HACJICACTBCHHBIX MPU3HAKOB IIPU
CLCIIJICHHOM HaCJICAOBAaHUU,
COCTaBJICHUC I'CHOTUITMYCCKHUX
CXEM CKpCIIHMBAHUSA

OK 01
OK 02

Tema Ne2.9.
I'enetuka noina

Tect

Pa3zpaboTtka rioccapus
Pemenue 3amau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBECHHS
HACJICICTBEHHBIX MTPU3HAKOB,
CLIENJICHHBIX C IOJIOM,
COCTaBJICHUE TeHOTHUITNYECKHX
CXEM CKpEIIMBaHUS

OK 01
OK 02

Tema Ne2.10.
T'eneTuka uenoBeka

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
BCPOATHOCTH BOBHUKHOBCHUA
HACJICACTBCHHBIX ITPHU3HAKOB,
HCITOJIBb3Ys MCTOABI TCHCTUKHA
YEJI0BEKa, COCTABIICHUE
T'CHOTUIIMYCCKUX CXEM
ckpeuBanus [loaroroska
YCTHBIX COOOIIEHUN C
NPE3EeHTAlUEN O HACJIEeICTBEHHBIX
3a00JIeBaHUAX YETIOBEKA

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

Tecr
Pemenue 3agau Ha onpeneneHne

THINA MyTalluy [P Nepeaaye
HACJICICTBEHHBIX IPU3HAKOB,
COCTaBJICHUE TEHOTUIIMYECKUX CXEM
CKpEILLIMBaHUS

OK 01
OK 02

Tema Ne2.12. Cenexnus
OpraHu3MOB

Tect

Pazpabotka rioccapus Perienune
3aJ1a4 Ha ONPEEIICHUE BO3MOKHOTO
BO3HMKHOBEHHsI HACIIEICTBEHHBIX
IIPU3HAKOB TI0 CEJIEKIINH,
COCTaBJICHUE T€HOTUIINYECKHUX CXEM
CKpELIMBAHMS

Paznen 3. Teopusi 3Bo/11ounu

KonTponbnas pabora
“Teopernueckue

ACIICKTHI 3BOJIIOIIMHY )KHW3HU Ha
3emie”

OK 02
OK 04

Tema 3.1.
Hcropust 3BOTIOLIMOHHOTO
YYEHU

@pOHTAIBHBIN OITPOC
Pa3paboTka JeHThl BpeMEHU
Pa3BUTHA SBOJIOIMUMOHHOIO0 YUCHUA

OK 02

Tema 3.2.
MUuKpo3BOIIONHS

@pOHTAIBHBIN OIPOC
Pa3paboTka rioccapusi TEpMHUHOB

OK 02

Tema 3.3.
MakposBosronus

OueHnBaeMas
muckyccust Pazpabotka
TJIOCCApUsl TEPMUHOB

OK 02

Tema 3.4.

OpoHTaTBHBIN ONPOC
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OK 04 Bo3HUKHOBEHUE U pa3BUTHE [ToaroroBka u mpeacTaBiICHUE
JKU3HU Ha 3emiie YCTHOTO COOOIICHHUS U JICHTHI
BPEMEHH BOZHUKHOBEHUS U
Pa3BUTHS KUBOTHOTO U
pacTUTENHLHOTO MHUpA
OK 02 Tema 3.5. OpoHTaTBHBIN OIIPOC
OK 04 ITpoucxoxaeHne 4enoBeKa — Pa3paboTka 1€eHT BpeMeHU U
AHTPOIOTeHE3 MEHTAJIbHBIX KapT Ha BHIOOD:
“OBoronuUs COBPEMEHHOTO
yesoBeka”, “Bpems u nytu
pacceseHus 4esloBeKa 1o 1iaHere”,
“Bnusaue reorpaduuecKkon cpeapl
Ha MOp(}oIOTHIO U PU3UOTOTHIO
yesoBeka”, “YemoBedeckue pachl”,
o0CcyXIeHue
Pa3nen 4. JxoJiorus Kountpoabsnas padora
“TeopeTnueckue
ACHEKThI IKOJIOTun”
OK 01 Tema 4.1. TecT mo sKoJ0THYECKUM (PaKTOpam
OK 07 Dkonorudeckue HakTopsl U U cpeiaM KU3HU OPraHU3MOB
CpeJibl JKU3HU.
OK 01 Tema 4.2. CocraBieHue cxem
OK 02 [Tomymsimusi, cooOrecTBa, KPYTOBOPOTA BEILIECTB,
OK 07 9KOCHCTCMBI HCIIOJIb3Ysl MaTE€pUabl JICKLIMU
Pewmenne npaktuxo-
OPUEHTUPOBAHHBIX PACYETHBIX
3aJlaHu# 0 EPEHOCY BElIecTBa U
SHEPrUU B IKOCUCTEMAX C
coCTaBJIeHHE TPOPUUECKUX LieTnei u
nupaMu] OMOMacchl U SHEPTUU
OK 01 Tema 4.3. OnenuBaemast
OK 02 buocdepa - rmobanpHas nuckyccus Tect
OK 07 HKOJIOTUYECKAs CUCTEMA Pemrenue npaktuxo-
OPUEHTHUPOBAHHBIX PACYETHBIX
3a/1a4 Ha ONpeJeIeHUE MIONIaan
HACaXJACHUH JJI1 CHUKEHUS
KOHLIEHTpAllMU YTJIEKHUCIIOTO ra3a B
aTMocdepe CBOero peruoHa
MPOKUBAHUS
OK 01 Tema 4.4. Bnusinue Tect Pemenune npakTuko-
OK 02 AHTPONOTEHHBIX (PaKTOPOB Ha OPHUEHTHPOBAHHBIX PACYETHBIX
OK 04 ouochepy 3aJJaHUI IO COXPAaHEHUIO
OK 07 IPHUPOAHBIX PECYPCOB CBOCTO
peruoHa npo>XKMBaHUs
OK 02 Tema 4.5. OueHuBaemasi AUCKyCCHS
OK 04 Bnnsane connaneHo- BeITonnHEHUS TPAKTUYECKUX
OK 07 HKOJIOTHYECKUX (DaKTOPOB Ha 3amanuil: “Onpenenexnne

3J0pPOBEEC YCJIIOBEKA

CYTOYHOTO parfioHa
MMUTaHUS ",
“CozaHne UHIUBUAYaIbHON
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MaMSATKH 110 OpTaHU3alNun
panroHanbHON (PU3NIECKOM
AKTUBHOCTH

BrimonaeHue 1abopatopHoii padoThI
Ha BBIOOD:

"YMcTBEHHAas

paboTtocrioco6HOCTE", "BrusiHue
abnoTnueckux (GhaxkTopoB Ha
yesioBeKa (HU3KHE U BBICOKHE
TeMieparypsl)"

*[IpodeccuonaibHO-
OPHEHTHPOBAHHO CO/AEPKAHME
Pa3gen 5. BuoJsorus B ;KH3HHU

3anuTa Keiica: npecTaBieHue
pe3yJIbTAaTOB PEIICHUS KEHCOB
(BBICTYILIEHUE C NIPE3EHTAIUEN)

OK 01 *Tema 5.2.4. Brinonnenue keiica Ha aHAJIN3
OK 02 HpOMLIHIJ'IeHHaSI I/IH(bOpMaLII/II/I O pa3BUTHH
OK 04 OHOTEXHOJIOTH MIPOMBIITUICHHONW OMOTEXHOJIOTHI
HE 2% (mo rpymnmnam), mpeacraBieHHe
NK 6.4 PEe3yJbTAaTOB PELICHUS KENCOB
Pazgen 6. BuoskoJsiornueckue IIpencraBnenue pe3yabTaToB
HCCIeI0BAHUA BBITIOJTHEHUS Y4eOHO-
UCCIIEIOBATENLCKUX TIPOEKTOB
(BBICTYIIJIEHUE C NTPE3EHTAINEN)
OK 01 Tema 6.1. Brimonaenue nabopaTopHbIX padoT
OK 02 OCHOBHBIE METO/IBI Ha BHIOOP B MEHHUTPYIIIIAX:
OK 04 OMOIKOJIOTHYECKHIX 1. BnusiHue TemiiepaTypsl
OK 07 UCCIIeI0BaHUN Ha pocTa u
(U3UOTOTHUECKYIO
AKTUBHOCTH JIPOKKEBBIX
KJIETOK
2. BiusiHMe  yTJIEBOJIOB
Ha pocTa u
(U3UOTOTHUECKYIO
AKTUBHOCTb
JPOKKEBBIX KIIETOK
3. CoueraHHOE BIUSIHUC
TEMIIepaTyphl U YIIIeBOIOB HA
pocTa B PU3NOTOTHIECKYIO
AKTUBHOCTH JIPOMIKEBBIX KIIETOK
OK 01 Tema 6.2 Brimonaenune yaebHo-
OK 02 broskonornyeckuii HCCIIEIOBATEIBCKOTO MPOEKTa Ha
OK 04 OKCIICPUMCHT BBIOOD:
OK 07 1. OueHka kauecTBa

aTMocepHOro Bo3yxa

2. OreHKa Ka4ecTBa MOYB
METO/I0M
duToTeCTUPOBAHUS

3. OrieHKa Ka4ecTBa BOJ
IMMOBCPXHOCTHBLIX BOJOCMOB
10 OPraHOJICTITUYCCKUM U
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(DUBUKO-XMMHYECKUM
CBOMCTBaM

4. Bausiaue [TAB Ha pocT u
pa3BUTHE CEMSH BBICIIIUX
pacTeHui

5. BiusiHue coyneBoro
3arpsi3HEHUs Ha POCT U
pa3BUTHE CEMSH BBICIIIUX
pacTeHui

OK 01
OK 02
OK 04
OK 07

BBIHOHHGHI/IG 3K3aMCHAIIUOHHBIX
3alaHUN
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