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Pabouass mporpamma obmieoOpa3oBatensHoi yueOHoM muctumuiueel 11J1.03 Buonorus
npelHasHayeHa Ui W3ydeHus OHONOrMH B NPohecCHOHAIBHBIX  00pa3oBaTENIbHBIX
OpraHM3alusX, pealn3yomuX o0pa3oBaTeIbHyIO IIPOrpaMMy CpeIHero oduero o6pa3oBaHus B
npejesax OCBOSHUSI OCHOBHOI npodeccronanbHoit o6paszopatenbHoii nporpammel CITO (OITOIT
CIIO) na 6a3e ocHOBHOTO 0011er0o 00pa3oBaHus IPU MOATOTOBKE CIEIUATHCTOB CPEAHETO 3BEHA
JUISL CTICITHAJIBHOCTH !

43.02.15 IloBapckoe H KOHIHTEPCKOE 1€eJ10

Opranusanus — pa3paboT4HK:
rocylapcTBeHHOe  OIO/DKeTHOe  mpodeccHOHalIbHOE  00pa3oBaTENbHOE  YUpEXKICHHE
«Bosrorpaackuit HHYCTPHUATBLHBIH TEXHUKYM»

Pazpabotunk: E.A. Kapacesa, npenonaBarens ['BIIOY «Bonrorpanckuii uHIYCTpUATBHBIH
TEXHUKYM.

PaGouas mporpamma paspaGorana Ha ocHoBe TpebGoBanuii ®I'OC cpennero obimero
00pa3oBaHusl, NPEIBIBIAEMBIX K CTPYKTYpE, COACPIKAHUIO U pe3yJbTaTaM OCBOCHHs ydueOHOM
JUMCHUILTHHBI «BHOOTUs», U B COOTBETCTBUU ¢ PeKOMEHAAIMAMHU 110 OpraHH3al|K MOTyYEHHUS]
cpeanero obuiero o6pa3oBaHHs B Ipe/ieiaX OCBOCHHsI 00pa30BaTeNIbHBIX IPOrPAMM CPEIHETO
npodeccHoHaTbHOrO oOpa3oBaHus Ha 0ase OCHOBHOrO oOLIero oOpa3oBaHHs C YYETOM
TpeGoBanuil (enepanbHBIX IOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M IOJYYaeMOit
npopeccun WM  CINENHATBHOCTH CPeJHero Npo(EeCCHOHATBHOTO 00pa3oBaHus (IIMCHMO

JlenapramenTa rocyIapcTBEHHOH IOIMTHKM B cdepe MOAroToBKH paGouux kaapo u JII10
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

PEKOMEHJIOBAHA Ha 3acemaHuu mnpeaMeTHOW (LMKJIOBOM) KOMHCCHM TEXHOJIOTHH
IPOAYKIMHU OOIIIECTBEHHOTO IIUTAHUS, €CTECTBEHHOHAYYHBIX JHCIUIIIMH

[Tpotokon Ne 7 ot 07.03.2023 r.

[Ipencenarens npeaMeTHOH (IMKIOBOH) KOMHUCCHH TEXHOJIOTHH IIPOAYKIMH OGIIECTBEHHOTO
[IUTAHUS1, €CTECTBEHHOHAYYHBIX JTUCITHILINH

% C.A. Kpagen

J

OJIOBPEHA Ha 3ace1aHMH METOIHYECKOIO COBETA.
nportokost Ne 8 ot 05.04.2023 r.

Haqam)W yueOHO-MEeTOANYECKOH paboThI
: HIypsiruna W.1O.
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1. OBIIASI XAPAKTEPUCTHKA PABOUYEN ITPOT' PAMMBI
YUYEBHOU JUCHUILIAHBI 111, 03 BUOJIOT s

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

Oo6meoOpa3oBarenshas aucuumiuHa [1J]. 03 Buonorus snseTcs: 00sM3aTENbHON YaCThIO
00111e00pa30BaTEIPHOTO MHUKJIA 00pa3oBaTebHOM Mporpammbl B cootBeTcTBUM ¢ DI'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 00y4arOImUXCs CHCTEMbI 3HAHUH O Pa3IMYHBIX YPOBHSX KU3HH
CO 3HAHMEM COBPEMEHHBIX MPEACTaBICHUN O >XUBOM NPHUPOJAE, HABBIKOB IO MPOBEACHHUIO
OMOJIOTUYECKUX UCCIIEOBAaHUNM C COONIOACHHEM JTHYECKUX HOPM, apryMEHTHPOBaHHOU
JUYHOCTHOM MO3UIIMHU 110 OEpe’KHOMY OTHOIICHHIO K OKpYKalolei cpeze.

3anauu:

— monyueHue (yHAaMEHTalIbHBIX 3HAaHUW o Owuonormyeckux cucremax (Kiertka,
Opranusm, [lonynsauus, Bun, Oxocuctema); HCTOpUM pa3BUTHSL COBPEMEHHBIX MIPEICTABICHHI O
JKUBOW TPHUPOJIC, BBIJAIOIIUXCS OTKPBITHSAX B OHMOJIOTMYECKON HAyKe; PO OHOJOTUYECKOU
HayKH B JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MUPA; METOJIaX HAYIHOTO
MO3HAHUS;

— OBJIAJICHUE YMEHHUSMHU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U  POJb
OMOJIOTUYECKNX 3HAHMNA B MPAKTUYECKOW JIEATENbHOCTH JIIOJAEH, PAa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI; OIpenesTh JKUBbIE OOBEKTHI B MPUPOJAE; MPOBOJUTH HAOMIOJEHHUS 3a
HSKOCUCTEMaMHU C UENbI0 WX ONUCAHUA W BBISBICHUS E€CTECTBEHHBIX M aAHTPOIOIE€HHBIX
W3MEHEHUH; HaXO/IUTh U aHATU3UPOBATH HH(OPMAITHIO O KUBBIX 00HEKTAX;

— pa3BUTHE  TIO3HABATEJIbHBIX  HWHTEPECOB, HMHTEIUIEKTYAIbHBIX U  TBOPYECKUX
CIOCOOHOCTEN 00YyYaroImUXCs B MPOIECCe M3YUYEHUsT OMOJOTUYECKUX SIBICHHM; BBITAIOIIUXCS
JOCTMDKCHUH  OWOJIOTHMH, BOIIEAIIMX B  OOIIEYEIIOBEUECKYI0 KYIbTYpY; CIOXHBIX U
MPOTUBOPEUYUBBIX TMyTEH pa3BUTHUS COBPEMEHHBIX HAy4YHBIX B3IVIIIOB, WJEH, TEOPHUA,
KOHIENINI, TUMOTe3 (0 CYIIHOCTH U TPOUCXOXKJIEHUHU >KU3HM, YeJIOBeKa) B Xoie paboThl C
pa3IMYHBIMU UCTOYHUKAMU WH(OPMALINK;

— BOCTIIUTaHHE YOEXKJACHHOCTH B HEOOXOJUMOCTH TO3HAHHUS JKMBOW TPHUPOJIBI,
HEOOXOUMOCTH PAIOHATBHOTO MPUPOOIOIB30BAHUS, OEPEKHOTO OTHOIIECHUS K MPUPOTHBIM
pecypcaM U OKpyKaroliel cpene, COOCTBEHHOMY 3/I0pPOBBIO; YBXKCHHS K MHEHHIO OIITOHEHTA
py 00CYXJIeHUU OMOIOTHYECKUX MPoOIIeM;

— WCIIOJB30BaHUE TPUOOPETEHHBIX OMOJIOTHYECKUX 3HAHUN W YMEHHI B TOBCEIHEBHOM
KU3HHU JJIS OICHKU TOCTEACTBUN CBOCH ACATEIHHOCTH (M JEATEIBHOCTH APYTHUX JIIOACH) TIO
OTHOIICHHUIO K OKpYXKalollel cpefe, 3M0pOBbI0 IPYTHX JIIOJAEH U COOCTBEHHOMY 3J0POBBIO;
o0ocHOBaHUE U COOIOZIeHNE Mep MPOPUITAKTHKY 3a00JIeBaHU, OKa3aHHE TIEPBOM MOMOIIHU MIPU
TpaBMax, COOIOICHHUE TIPABHII TTOBEICHUS B TIPUPO/IC.

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

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



Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeHIN

HnaﬂnpyeMble PE3yJbTAThI 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mme

JAucnuniamHapHbie

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

B ywacTtu TpynoBoro BocnuTaHus:

- TOTOBHOCTb K TpPY/Iy, OCO3HAHHE LEHHOCTH
MacTepcTBa, TpyAoto0ue;

- TOTOBHOCTh K AaKTHUBHOH OEITEIBLHOCTHU
TEXHOJIOTHYECKON Hu COITMaJIbHOM
HaIPaBJIECHHOCTH, CIIOCOOHOCTh HHUITUUPOBATh,
IJIAHUPOBATh W CAMOCTOSITEJILHO BBITMIOJIHATh
TaKylo JIeSITeIbHOCTD;

- HUHTEpeC K pa3IMYHBIM
poeCCHOHAIBHON NeATEIHHOCTH,

chepam

OBJIaJicHUE YHUBEPCaIbHBIMHU y4eOHBIMU
I03HAaBAaTCILHLEIMU

JNECUCTBUSIMU:

a) 0a30BbIC JIOTHYECKUE JICUCTBUSI:

- CaMOCTOSITEIILHO (dhopMynupoBaTh u

aKTyallu3upoBaTh MpPoOIEMy, paccMaTpHUBATh
€€ BCECTOPOHHE;

- yCTaHaBIMBATh CYIICCTBCHHBIN MPU3HAK WIIH
OCHOBaHUS AJis

CpaBHEHHUS, KJIacCU(UKAIMU U 0000IICHMUS;

- ONpEAeNATh IIEJIM JIeATeIbHOCTH, 3aJ/1aBaTh
napaMeTpbl U KPUTEPUU UX JTOCTHKEHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEYHS B
paccMaTpUBaEMBbIX SIBJICHUSX;

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

NesATEeTLHOCTH;

- pa3BHBAaTh KPEATHBHOEC MBINUICHUE TIPH
pEIIeHUH KU3HEHHBIX TIPOOIIeM,;

0) 0a30BBIC MCCIEAOBATEIBCKUE JCHCTBUSA:

- BIIQIETh HaBBIKaMU y4eOHO-

- copMHUpPOBATH 3HAHUS O MECTE M POJHM OUOJIOTMH B CHUCTEME
€CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, B IO3HAHWU 3aKOHOB INPUPOIbI
U PELIEHUU >KU3HEHHO BAXKHBIX COI[MATBHO-3TUYECKUX, IKOHOMHUECKUX,
HKOJIOTUYECKUX ITPOOJIEM UETIOBEUECTBA, a TAK)KE B PELLIEHUU BOIIPOCOB
paIoHaIBHOIO MIPUPOJIONOIL30BaHus; B (OPMUPOBAHUU I[IEHHOCTHOTO
OTHOLIEHMsSI K MPUPOJE, OOIIECTBY, YEIOBEKY;

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

- yHKIIMOHAIBHON TPAMOTHOCTH Ye€JOBEKa JUIsl PElIeHHs] KU3HEHHBIX
npo0JeM, yMETh BJIaJIEET CUCTEMON OMOJIOTMUECKUX 3HAHHUM, KOTOpas
BKJIIOUAET: OCHOBOIOJAraolue ONOIOTHYeCKue TEPMUHBI U MTOHSATHS
(>KU3HB, KJIETKA, TKaHb, OpTaH, OPTaHU3M, BU/I, MOIYJISIIHS,

sKOCHCTEeMa, OUOIIeHO03, Onocdepa; MeTaboIn3M, TOMEOCTa3, KIETOYHBIN
WMMYHUTET, OMOCHHTE3 OeiKa, OMOMOIUMEPHI, JUCKPETHOCTD,
CaMOpETYJISILMSL, CaMOBOCIIPOU3BECHHE, HACIIECTBEHHOCTb,
U3MEHYHBOCTb,

HHEPro3aBUCHUMOCTb, POCT U pa3BUTHE);

OMOJIOTMYECKHE TEOPUHU:

- kueroyHas teopus T. llIBaHHa,

M. llIneitnena, P. Bupxoga;

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

Teopust HacaeacTBeHHocTu T.MopraHna;

- 3aKOH 3aposieBoro cxoacTtsa K. bapa;

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

- Teopust 6uoreonenosa B.H. Cykauéna;

- yuenus H.W. BaBuiosa - o LleHTpax MHOr00Opas3us ¥ MPOUCXOKIACHUS
KYJIbTYPHBIX PACTEHUN;




HCCJIEI0BATENbCKON U POEKTHOM
JIeATEIbHOCTH, HAaBBIKAMU Pa3pEIICHUS
npo0Jem;

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

- aHaJM3MpOBaTh IOJIYYEHHBIE B  XOJE
pelieHuss 3a7a4d pe3yibTaThl, KPUTHUYECKHU
OLICHUBATh ux JIOCTOBEPHOCTb,
MPOTHO3UPOBAaTh  M3MEHEHHE B  HOBBIX
YCIIOBHUSIX;

- YMETh MEePEHOCUTH 3HaHUS B
MO3HABATENIbHYI0 M MPAKTHYECKYI0 00JacTu
KU3HEICSITEIBHOCTH;

- YMETh HHTETPUPOBATH 3HAHUSA W3 Pa3HBIX
IpEeIMETHBIX 00JacTel;

- BBIIBUTaTb ~ HOBbIE  WJEH, MpeIararh
OPUTHMHAJILHBIE TIOJIXO/IBI M PEIIECHNS;
CHOCOOHOCTD UX UCIIOJIL30BAHUS B
ITO3HABATEJIBHONW U COLMAIIbHOM IIPAKTHKE.

- A.H. CeBep1ioBa - 0 IyTSX U HaIPABJICHUAX YBOJIIOLNH;

- B.11. Bepnaackoro - o 6uocdepe;

- 3aKOHBI (eIMHOO0Opa3Ms IOTOMKOB I1€PBOI0 IOKOJIEHUS, PACIIECTIIEHUS
IIPU3HAKOB, HE3aBUCHMOI'O HacClIeI0BaHUANPU3HAKOB I'. Mennens,
CLEIUIEHHOTO HACJIEIOBaHUAIPU3HAKOB U HAPYLIEHUS CLEIUICHUS T'€HOB
T. MopraHa;

TOMOJIOTMYECKUX PALOB B HacieAcTBeHHOU n3meHunBocTuH. M. BaBuiosa,
reHeTudeckoro paBHoBecus JIx. Xapau u B.BaiinOepra;

-3apojiplieBoro cxonctBa K.bapa,6uorenernyeckoro 3akona 3. ['exkens,
®. Mrosiepa);

- IPUHLUIBI (YUCTOTHI TaMET, KOMIJIEMEHTApPHOCTH ); MpaBuiia (MUHUMYyMa
1O. JInOuxa, sxoornyecKounupaMubl Uuces, OMoOMacchl U SHEPTUN);

- runotessl (koanepsatHoi A.M. Onapuna, nepBu4yHoro OyiaboHa Jx.
Xonneina, mukpocdep C. Doxkca, pudbozuma T.Yek);,

- c(opMHUPOBATh YMEHUS PACKPbIBATh CO/IEP/KaHNE OCHOBOIOJIArAt0IIUX
OMOJIOTUYECKUX TEOPHI U TUIIOTE3: KJIETOYHON, XPOMOCOMHOM,
MyTallMOHHOMW, DBOJIFOLIMOHHOMN, TIPOMCX0KICHUS )KU3HU U YEIIOBEKA;

- BJIaJICHUE CUCTEMOM 3HaHUH 00 OCHOBHBIX METOJ[aX HAyYHOT'O IMO3HAHUS,
UCTOJIb3yeMbIX B OMOJOrMYECKUX UCCIEIOBAaHUAX JKUBBIX OOBEKTOB U
AKOCHCTEM (ONHCaHue, U3MEPEHNE,TPOBEICHNE HAOTIOACHH);

- crnoco0amMu BBISIBJICHUS U OLICHKH aHTPOIOT'€HHBIX H3MEHEHHUH B IPUPOJIE;
- chopMHpOBaTh YMEHUS PACKPhIBATh OCHOBOIIOIATal0NIMEeONOI0THYECKHE
3aKkoHbI ¥ 3akoHOMepHocTH (I'. Menaens, T. Moprana, H.W. Basunosa, 3.
I'exkens, @. Mromnepa, K. bapa), rpaHuiibl uX OIpUMEHUMOCTH K >KUBBIM
CUCTEMAM;

- YMETbh BBIAEIATH CYIIECTBEHHbIE MPU3HAKU:

- CTPOEHUS BUPYCOB, KJIIETOK ITPOKAPUOT U IYKapHuoT;

-OJJHOKJIETOYHBIX ¥ MHOTOKJIETOUYHBIX OPraHU3MOB, BUJIOB, OMOT€O1IEHO30B,
HKOCUCTEM U OHochepsI;

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

- OMOJIOTMYECKHUX MPOIIECCOB:




- oOmeHa BenecTB(MeTab0aM3M), HHPOPMAIIMK U TIPEBPAIICHUS YHEPTHH,
OpoxeHus1, aBTOTPO(HOT0 U TeTepOoTPO(YHOTO TUIIOB MUTAHUS,
(doTOCHHTE3a U XEMOCHHTE3a, MUTO03a, ME03a,raMETOreHe3a,
sMOpHOTeHe3a, MOCTIMOPHUOHATBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
WH/IMBUYyAIbHOTO Pa3BUTUSIOPTaHU3Ma (OHTOTEHE3a), B3aUMOICHCTBUS
I€HOB,I'€TePO3HUCa; IEHCTBUN NCKYCCTBEHHOTO 0TOOPA, CTAOUIH3UPYIOILETO.
JIBMDKYIIETO U PAa3phIBAIOIIETOECTECTBEHHOTO 0TOOPA;

- AJJIONIATPUIECKOTO HCUMITATPUIECKOTO BUI000pa30BaHus;

- BIIMSIHUS IBUOKYIIAX CHIT DBOJTFOIIMH HA TeHOMOHT TIOMYJISIIIHHT;
—IpUCTIOCOOIEHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, YepeIOBAHUS
HAIPaBJICHUN DBOJIIOIHH;

- KpyrOBOPOTABEIIECTB M IOTOKA YHEPTHU B YKOCHCTEMAX;;

- IPUOOPECTH OIBIT IPUMEHEHUS OCHOBHBIX METOJIOB HAYYHOTO ITO3HAHUS,
UCTIOJIb3yEMBbIX B OMOJIOTHH: HAOMIOACHUS M OIIMCAHUS JKUBBIX CHCTEM,
MPOIIECCOB U SIBJICHUI; OPTaHU3aIlMK U IPOBEICHUS OMOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBIYKEHUS THITOTE3, BBISIBJISTH 3aBUCHMOCTH MEXKTY
UCCIIETyeMbIMU BEIMUYUHAMHE, OOBSICHATD MOJYY€HHBIE PE3YIbTAThI U

(GOopMyIIMPOBATH BBEIBOJIBI C HCITOJIb30BAHUEM HAYyYHBIX TIOHATUH, TCOPHIA 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 TIPEBpAIICHUs YHEPTHU B KJIETKe, (POTOCHHTE3a, MIIACTUIECKOTO H
HHEPreTUYECKOro oOMeHa, XeMOCHHTE3a, MUT03a, Mei03a,
OTUTOIOTBOPEHUS, PA3BUTHS H PA3MHOXKEHUS, MHIUBHTYaIbHOTO Pa3BUTHS
opranusma (oHToreHesa), 00pbObI 3a CyIIECTBOBAHUE, ECTECTBEHHOTO
0oTOOpa, BUA00Opa30BaHUs, TPUCTIOCOOICHHOCTHOPTAHN3MOB K Cpefie
oOuTaHus, BIUSHUS KOMIIOHEHTOB DKOCHCTEM, aHTPOTIOTEHHBIX H3MEHEHHIMA
B DKOCHUCTEMAaxCBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB U MPEBPAIICHNE
sHepruu B 6uocdepe;

- chopMHpOBATH YMEHUS IPUMEHSTD MTOJIYICHHBIC 3HAHUS TSI OO BSICHEHUS
OMOJIOTMYECKHUX MPOIIECCOB U SIBJICHHMA, IS IPUHSITHS MPAKTUYECKUX




pelIeHnit B TOBCEIHEBHOM JKHU3HHU C 11eJIbI0 o0ecneueHus: 6e301acHOCTH
CBOET03/I0POBbSI U 3/I0POBbS OKPYKAIOIIHX JIFOJIEH, COOIIOICHUS
3I0pOBOT0 00pa3a KU3HU, HOPM IPAMOTHOTO MTOBEACHUSI BOKPYKAIOIIeH
MIPUPOAHON CPEJIE;

- IOHUMaHHEHEOOXOAMMOCTH UCTIOIb30BAHMSI IOCTUKEHUICOBPEMEHHON
6I/IOHOFI/II/I u 6HOT€XHOJIOFHI>'I IJId paliluOHAJIBHOTO IPUPOAO0IIOJIE30BaHUA
- YMEHHEHUCTIOIb30BaTh COOTBETCTBYIOILIUE apTyMEHTHI, 0MOIOTHUECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISI JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB
pa3HbIX CUCTEMATUYECKUX TPYIII;

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

- HE0OXOAMMOCTH 37I0POBOTO 00pa3a KU3HHU, COXpaHEHHs pa3HO00pa3us
BUJIOB M SKOCUCTEM, KaK YCIOBHS COCYIIECTBOBAHUSI IPUPOABI U
YeJI0BEUECTBA;

- chopMHpOBaTh YMEHUS peuiaTh OMOIIOTUYECKUE 3a7au, COCTABIATh
TFCHOTUITMYCCKHE CXCMbI CKPCIIMBAHUSA JJIA Pa3HbIX TUIIOB HACJICIOBAHUSA
MPU3HAKOB y OPTraHU3MOB, COCTABIISATh CXEMBI IEPEHOCA BEIECTB U
OHEPIUU B SKOCHUCTEMAX (HGHI/I IIUTaHUs, ITUIICBBIC CeTI/I), BBISABIISAATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKY UCCIENyeMbIMUA OMOIOTUYECKUMU
00BbeKTaMU, IPOLIECCAMU U SIBJICHUSIMU;

- JIeJIaTh BBIBOJIBI M IPOTHO3bI HA OCHOBAHUU MOTYYEHHBIX PE3YIIBTATOB;
- chopMHpOBaTh YMEHUSI KPUTHUUECKU OLIEHUBATh HH(OPMAIINIO
OMOJIOTHMYECKOT0 COJIEp>KaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHBIC 3HAHUS U3
Pa3IMYHbBIX UCTOYHUKOB (CpecTBa MacCOBOM MH(GOpMaIUH, HAYYHO-
MONYJISIPHbIE MaTepUaIbl); UHTEPIPETUPOBATH 3TUUECKUE ACTIEKTHI
COBPEMECHHBIX I/ICCJ'Ie)IOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MEAUIINHE, 6I/IOTeXHOJ'IOFI/II/I;

- paccMaTpuBaTh T00ATBHBIC IKOIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH,
(GhopMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUITUIO, YMEHUE
OIICHUBATh STUYECKHE aCTIEKThl COBPEMEHHBIX UCCIIEeI0OBAaHUI B 00J1aCTH
OMOTEXHOJIOTMH U TeHETUYECKUX TEXHOJIOTUI (KIIOHMPOBaHUE,
HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAIIPABIIEHHOE U3MEHEHNE T€HOMA U
CO3/IaHNE TPAHCTEHHBIX OPTAHNU3MOB);

- chopMHpOBaATh YMEHUS CO3/1aBaTh COOCTBEHHBIE MICHMEHHBIE U YCTHBIC
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COOOLIEHUS HA OCHOBE OMOJIOTMYECKOW MH(POPMALIUH U3 HECKOIBKUX
MCTOYHHUKOB,I'PAaMOTHO HCIOJIB30BATh MOHATHUWHBINA anmapaT OMOJIOTHH;
- YMETb BBIIBUIAaTh FMIIOTE3bI, IPOBEPATH UX 3KCIIEPUMEHTATILHBIMU
cpeacTBaMu, GOpMyIHpYs 1eNb UCCIeI0OBaHUs, aHATU3UPOBATh
IIOJIy4YEHHBIE PE3YJIBTAThI U JEJIaTh BBIBOBL;

- IPUHUMATh Y4acTHE B HAYYHO-HUCCIIE0OBATEILCKOM paboTe 1Mo OnoIorum,
HKOJIOTMHU U MEJUIIMHE, IPOBOJUMOM Ha 6a3€IIKOJIbHBIX HAyYHBIX OOIIECTB
U IyOJIMYHO MPECTABIATH IMOyYSHHBIE PE3YIIbTAaThl Ha YYCHUYECKHIX
KOH(EepeHIMSIXPa3HOI'O YPOBHSI;

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

B o6nactu neHHOCTH HAyYHOTO ITO3HAHUS:

- c(OPMUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKU M OOIIECTBEHHON NMPAKTUKH,
OCHOBAaHHOTO Ha JIMajiore KyJabTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHHIO CBOETO MECTA B
MOJIUKYJIBTYPHOM MHUDE;

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

- OCO3HAHHE LIEHHOCTH HAayYHOH
JeSITeTbHOCTH, TOTOBHOCTB OCYIIECTBIISTh
MIPOEKTHYIO U UCCIIEJ0BATENbCKYIO
NesITeTbHOCTh MHINBUAYAJIBHO U B TPYIITIE.
OBnazieHne YHUBEPCAIbHBIMU y4E€OHBIMU
MO3HABATEIBHBIMH JICHCTBUSIMHU:

B) paboTa ¢ uHpopmaruei:

- BJIaJIETh HaBBIKAMH TTOJTyYeHHS WHPOpMAIHN
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISATH ITONUCK, AHAIN3, CHCTEMATH3AIHIO
Y MHTEPIIPETALUI0 HH(POpMAIIK pa3IuYHbIX
BUJIOB U )OPM TIPE/ICTABICHUS;

- C03/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax C

- copMUpOBaATH YMEHUSI KPUTUYECKU OIEHUBATH

uH(pOpMaIIKI0 OUOTOTHYECKOTO COIeP KaHUS, BKIIFOYAIOTYIO
MICEBJIOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX HICTOYHUKOB (CPEICTBA MACCOBOM
uH(pOpMalii, HAYYHO-TIOMYIIIPHbIE MaTepUabl);

- UHTEPIIPETUPOBATH ITUUECKHUE ACTIEKTHI COBPEMEHHBIX MUCCIICIOBAHUM B
OHOI0THH, MEIUITNHE, OMOTEXHOJIOTUH;

- UHTEPIIPETUPOBATH ITUUECKHE ACTIEKTHI COBPEMEHHBIX UCCIICIOBAHUN B
OHMONIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

- paccMaTpuBaTh I7100aIbHBIE SKOJIOTMUECKHUE TPOOIEMbICOBPEMEHHOCTH,
(dbopMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINI0, YMEHHE
OIICHUBATh TUYECKUE ACTIEKTHI COBPEMEHHBIX MCCIIEIOBAHNN B 00J1aCTH
OMOTEXHOJIOTMH U TeHETUYECKUX TEXHOJOTHH (KIIOHUPOBAHUE,
HCKYCCTBEHHOE OIUIOI0TBOPEHHE, HAIIPaBICHHOE U3MEHEHHE TeHOMA U
CO3/IaHH€ TPAHCTEHHBIX OPTAaHU3MOB);

- copMUpOBaATH YMEHUS CO3/IaBaTh COOCTBEHHBIE TMCHMEHHBIE U YCTHBIC
COOOIIIEHUS] HA OCHOBE OMOJIOTHMUYECKON HH(POPMAIIUU 13 HECKOIBKUX
HMCTOYHHKOB,PAMOTHO MCIOJIb30BaTh MOHATUWHBIN ammapaT OMOJIOTHH.
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y4eTOMHa3HaYeHHs] HHPOPMAIH U LIeJIeBOM
ayTUTOPHUH, BBIOMpAst ONTUMAIBLHYIO (OpMY
MIpeJICTaBICHUS M BU3YalIU3alllH;

OLIEHUBATh JJOCTOBEPHOCTb, JIETHTUMHOCTh
nH(pOpMaIIUY, €€ COOTBETCTBHUE MPABOBBIM U
MOpPaJIbHO-3THYECKIUM HOPMaM;

- HCIIOJIb30BATh CPeICTBAa MH(OPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpTaHU3aIMOHHBIX 33]1a4 C COOII0ICHUEM
TpeOOBaHU IPrOHOMUKHU, TEXHUKH
0€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeHus,
MIPABOBBIX U STUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TTaCHOCTH;

- BIIaJICTh HaBbIKAMU PACIIO3HABAHUSA U 3aIUTHI
nHpopmanuu, THGOPMaIIMOHHOMN 0€3011aCHOCTH
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
JIeITEIIEHOCTH;

- OBJIaJICHUE YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUSMH:

0) COBMECTHasl IeITeIIbHOCTb:

- IOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA
KOMaHJIHOW ¥ MHIUBUIyaTbHOU pabOTHI;

- MPUHUMATH TIEJIM COBMECTHOU JEATEIHHOCTH,
OpraHU30BBIBATHU KOOPJIMHUPOBATH ACHCTBUSA
10 €€ JIOCTYKEHHIO: COCTABIIATH IJIaH JICHCTBUH,
pacnpenenaTb pojik ¢ y4eTOM MHEHHUI
Y4aCTHUKOB 00CYX/1aTh Pe3ylbTaThl
COBMECTHOM pabOTHI;

- copMUpOBaTH YMEHUS CO37]aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIC
COOOIIIeHUsI HA OCHOBE OMOJIOrMYecKOi HHPOPMAITIH U3 HECKOJIBKUX
HCTOYHHUKOB, 'PaMOTHO HCITI0JIb30BATH HOHATHHHBIN arrapar 6I/IOJ'IOFI/II/I;

- YMETh BBIJIBUTATh TUIIOTE3bI, MPOBEPATH UX IKCIIEPUMEHTATEHBIMH
cpeacTBaMu, GopMyIUpYs IIeTTh HCCIEIOBAHNUS, aHAIN3UPOBATh
MOJTy4YEHHBIEC PE3yNbTaThl U I€TaTh BHIBOBL;

- MPUHUMATh YIacCTHE B HAyYHO-UCCIIEIOBATEIHLCKOM paboTe 1Mo OMOJIOTHH,
HKOJIOTUHU U MEIUIIMHE, TPOBOIMMON Ha 0a3€IIKOILHBIX HAYYHBIX OOIIECTB
n HY6J'II/I'-IHO MpEACTABIATH NOJYYCHHBIC PE3YIIBTATEI HA YYHCHHYCCKUX
KOH(EpEeHIUSIX PA3HOTO YPOBHSI.
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- KOOPAMHUPOBATH U BHINOIHATE paboTy B
YCIIOBUSIX PEAJILHOT0,BUPTYAJILHOTO U
KOMOHMHUPOBAaHHOI'O B3aUMOAEHCTBUS;
OCYILIECTBIATh IO3UTUBHOE CTPATErMUECKOE
MIOBEJICHHUE B PA3JIMYHBIX CUTYALUSX, IPOSBIATH
TBOPYECTBO M BOOOpaKEHUE,OBITH
MHUIMATUBHBIM

OBnazieHne yHUBEPCAIbHBIMU PETYISATUBHBIMU
NEUCTBUSIMU:

I') IPUHATHE ce0s U IPYruX JIIOJCH:
IIPUHUMATh MOTUBBI U ApPTYMEHTBI APYTUX
JIIOJIEH NIPU aHATIN3€EPE3yIIHTATOB JIESITEIbHOCTY,
[IPU3HABATh CBOE IPABO U MPABO JIPYTUX
JIFOJICH Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MHp C
MO3UIUN JPYTOroYesIoBeKa

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

3¢ (HeKTHBHO JIeCTBOBATH
B UPE3BBIYAITHBIX
CUTYaIUsIX

B o6nacTy 5K0J10rH4ecKoro BOCIUTAHUS:

- c(hopMHPOBAHHOCTH IKOJIOTUYECKOUN KYIBTYPHI,
ITOHMMAaHHE BIUSHUS COLUAIBHO-
SKOHOMMYECKHUX MPOIIECCOB Ha COCTOSIHUE
IIPUPOJHOMN U COLIMAIIBHOM Cpebl, 0OCO3HAHUE
rJ100aJIbHOTO XapaKTepa IKOJIOTHUECKUX
npobiem;

- INTAHUPOBAHUE U OCYLIECTBIEHUE ACUCTBUM B
OKpY’KaIOIllel Cpesie Ha OCHOBE 3HAHUS LeJel
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

- aKTUBHO€ HENPUATHE AEHCTBUN, IPUHOCSIINX
BpEIl OKPYXAIOIIEH Cpee;

- YMEHHUE MPOTrHO3UPOBATH HEOJIArONPUATHBIE
HKOJIOTMYECKHE MTOCTIEACTBHS
IpEeANPUHUMAEMBIX E€HCTBUH, NMPEAOTBpaIlaTh
UXx;

- pacIlMpPEHNE ONbITA ACSITEIbHOCTH

- BJIaJIeTh CUCTEMOH 3HaHUH 00 OCHOBHBIX METO/1aX HayYyHOI'0 IO3HAHUS,
UCIOJIb3YEMBIX B OMOJIOrMYECKUX MCCIIEA0BAaHUSAX )KUBBIX O0BEKTOB U
HKOCUCTEM (ONHCaHUEe, U3MEPEHNE, TPOBEICHUE HAOII0AeHUH);

- crioco0amMu BBISIBIIEHHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHU BIIPUPOJIE;
- YMETb BBIABIIATH OTINYUTEIbHBIE IPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
rpubOB, paCTeHUH, )KUBOTHBIX U YEJIOBEKA; MPUCIIOCOOIEHHOCTh BUIOB K
cpezie 0OUTaHMs,a0MOTHYECKUX U OMOTUYECKMX KOMIIOHEHTOB 9KOCHCTEM,
B3alMOCBSI3€H OPraHU3MOB B COOOIIECTBAaX, aHTPOIIOI'€HHBIX U3MEHEHUH B
HKOCUCTEMAX CBOEHMECTHOCTH;

- YMETb BBIJENIATH CYIIECTBEHHBIE MPU3HAKU OMOJIOTHYECKUX MTPOLIECCOB:
oOMeHa BerecTB(MeTad0a13M), HHGOPMALIUU U TIPEBPAILEHUS SHEPTUH,
Opo’keHus1, aBTOTPO(HOIO U TeTepoTPO(GHOTO THUIIOB MUTAHUS,
¢doTocuHTE3a U XEMOCHHTE3a, MUTO3a, Mel03a,

rameToreHesa, SMOpHuoreHesa, moCTaMOPUOHAIBHOTO PA3BUTHS,
Pa3MHOXKEHUS, UHANBHUIYAJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
B3aWMOJICVCTBUSI T€HOB, TE€TEPO3HUCA;

- IeMCTBUI UCKYCCTBEHHOT0 0TOOpa,CTa0MIIN3UPYIOLIETO, ABHXKYIIETO U
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JKOJIOTHYECKOH HaIIpaBJIICHHOCTH; pa3pbeIBarOmIEro €CTCCTBECHHOI'O 0T60pa;
- OBJIaZICHUEC HaBbIKaMH y‘-IGGHO- - AJJI0NAaTPUYICCKOro UCUMIIATPHUYCCKOTO BI/II[006p2130BaHI/I$I; - BJIMSHUA
HCCHGHOB&TCHBCKOﬁ, HpO@KTHOfI u COHH&HBHOﬁ JABMOKYITHUX CHUJI 9BOJIIOIIMK HA FeHO(bOHI[ IOITYJIALUHU,; HpI/ICHOCO6J'IeHHOCTI/I
ACATCIIBHOCTH. OpraHnu3MOB K CpCac 06I/ITaHI/I$I,‘-IepeI[0BaHI/ISI HaHpaBHeHI/If/'I 9BOJIIOIIMH;

- KPYroBopoTa BCHICCTB M IMOTOKA SHEPTHUU B SKOCHUCTEMaAX.

K 6.2 OcymiecTBiATh  TEKylllee IUIAHUPOBAHUE, KOOPJAMHALMIO JEATEIBbHOCTH MOJYMHEHHOTO TEpCOHaNa C  y4eTOM
B3aUMOJEHCTBHUS C IPYTHMHU ITOIPA3JICIICHUSIMHU.

1K 6.3 OpraHu3oBbIBaTh pecypcHoe 00ecredeHne AesITEIbHOCTH TOAYMHEHHOI0 IEPCOHAIA.

I1K 6.4 Ocy1iecTBIATh OPraHU3aLMI0 U KOHTPOJIb TEKYIEH J1eATeIbHOCTH MOAYMHEHHOr0 NIEPCOHANIA.

Koabl pesyabTaTton

HﬂaHprEMble pe3yabTaTbl OCBOCHUSA JUCHUIIVIMHBI BKJIKOYAI0T:

JIP 02 [IposiBasitolIMi  AKTUBHYIO TPaXJIAHCKYIO IO3ULUIO, JEMOHCTPUPYIOIIMM MPUBEPKEHHOCTh IPUHLUIIAM YECTHOCTH,
MOPSAJOYHOCTH, OTKPBITOCTH, OSKOHOMUYECKM aKTUBHBIM M YYAaCTBYIOIUMH B CTYJAEHYECKOM M TEPPUTOPUATBHOM
CaMOYIpaBJIE€HUH, B TOM UHUCJIE Ha YCIOBHUSIX JOOPOBOJIBUECTBA, MPOJYKTUBHO B3aUMOJICHCTBYIOIIMA W y4YacTBYIOIIUN B
JeSITeIbHOCTH OOILECTBEHHBIX OpPraHU3alui.

JIP 04 [IposBisitominii ¥ AEMOHCTPUPYIOIIMN YBaXXEHHE K JIOAIM TpyJa, OCO3HAIOIIMN IIEHHOCTb COOCTBEHHOIO TpYyZa.
Crpemsiniica kK pOpMHPOBaHUIO B CETEBOM Cpe/ie IMYHOCTHO U MPO(HECCHOHATBHOTO KOHCTPYKTUBHOTO «LIU(POBOTO Ciiesiar.

JIP 07 Oco3Harouyii MPUOPUTETHYIO I[EHHOCTh JIMYHOCTU 4YENIOBEKAa; YBAKAIOUIMH COOCTBEHHYIO M UYY)XYI0 YHHMKaJbHOCTh B
Pa3NIUYHBIX CUTYalUAX, BO BCeX (JOPMax M BUJAX JIEATEIbHOCTH

JIP 10 3a00TAmHMICS 0 3aLIUTE OKPYKAIOLIEH Cpeabl, COOCTBEHHOH M 4y>KOH 0€30I1acCHOCTH, B TOM YHUcie HH(PPOBOH.

JIP 11 [IposiBieHne yBaxKeHUs K 3CTETUUECKUM IIEHHOCTSM, 00J1alaHue OCHOBAMH 3CTETUYECKON KYIbTYpBHI.




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATLIMHBI

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
71a00paTOPHBIE 3aHATHS 14
IIPAKTUYECKUE 3aHATUS 44
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE coJepiKaHue (conep:xanue 24
MPUKJIAJTHOI0 MOIYJIfA)
TeopeTudeckoe o0ydeHue 8
MPAKTUYECKHUE 3aHITUS 14
nabopaTOpPHBIE 3aHATHS 2
IIpome:xkyTouyHast arTecranus - 1M @epeHIHPOBAHHBIN 3a4eT 16
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2.2. TemaTuyeckuii nJjan u coaep:xxkanue gucuunaunsl [, 03 BUOJIOI'UA

HaumeHoBaHue pa3jiejioB u
TeM

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

O0BeM
4acoB

dopmupyemble 0011IHE
KOMIIETeHIIHUH U
npogeccuoHaJIbHbIE
KOMIIETEeHIIUH

2

7

Pazoen 1. Knemxa — cmpykmypHo-(OyHKUUOHAIbHAA eOUHUUA JHCUBO20

Tema 1.1. buojorus Kak
HayKa

OcHoBHoOe coJep/kaHue

Teopernueckoe o0yueHue:

buonorus xak Hayka. CBsi3b OMOJIOTHH C APYTUMH HAyKaMH: OMOXUMHUS,
ouodusuka, OnoHnka, reoreorpadus u ap. Poib u mecro 6monoruu B
(opMHpPOBaHUN COBPEMEHHOW Hay4YHOM KapTHHBI MUpa. 3HaYEeHUE
Ouosiornyeckux 3HaHui. Victopust 6monoruu. 3HaueHNe MUTOIOTHA IS
pa3BUTHUS OMOJIOTUH U TIO3HAHUS IPUPOABI. MeTO bl IUTOIOTUN: MUKPOCKOIIHS,
xpomarorpadus, 3IeKTpoPope3, METO] MEYEHBIX aTOMOB, AuddepeHnnansaoe
HeHTpU(yrupOBaHKe, KYJIbTypa KJIETOK

OK 02

Tema 1.2. Oomasn
XapaKTePUCTHKA KU3HU

OcHoBHOE COACPKAHUC

TeOpI/ICTI/I‘leCKOC O6y‘ICHI/ICZ

PaznooOpaszue 6uocucrem. Opranuzaiusi OMOJOTHYECKUX CUCTEM. Y POBHH
OpraHu3alKi OMOCHCTEM: MOJIEKYJIIPHO-TEHETUUECKHH, OpraHOUTHO-
KJIETOYHBI, OPTaHU3MEHHBIN, TONMYJISIIIUOHHO-BUI0BOM, 5KOCUCTEMHBII
(OmoreoneHoTnueckuit), buocepusiid. Hayku, n3ydaromiye 6Mog0ruyecKue
O0OBEKTHI Ha Pa3HBIX YPOBHIX OpraHu3aluu Ku3Hu. OOmiast XapakTepucTUKa
KHM3HH, CBOMCTBA JKUBBIX cucteM. [Iporecchl, mporcxosiye B OMoCHCTEMax

OK 02

Tema 1.3. Buojornuecku
BAKHbIE XUMHYECKHE
COCAINHECHUA

OcHoBHOE COACPKAHUC

TeOpI/ICTI/I‘leCKOC O6y‘ICHI/ICZ

XuMHU4ecKuit cocTaB KiIeTkH. Heopranuueckue BenecTsa KJIeTKH, UxX
6uosorudeckas posb. Opranuueckue BeuiecTsa KieTku. buonornueckue
nonumepsl. benku. CtpykTypa u GyHKINN O0€1KoBOM MoneKybl. DepMeHTHI,
TIPUHITUTT UX TEUCTBUS. YTIeBOABL. buonornueckne pyHKITUU yriIeBOIOB.
JIunmuasl. O6muit mnan crpoenus. I'uapoduabHO-TUAPOPOOHBIE CBOICTBA.
Knaccudukanms mununos. buonorndeckue pyakmun aunuaoB. ATO.
Crpoenue monexyinsl AT®. buonornyeckue pynkunu ATD

[IpakTueckue 3aHsATHS

Posb 6e1K0B, YIIIEBOJIOB M )KHPOB B OpraHU3Me YeJIoBeKa. ButaMuubl 1
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OHOJIOTMYECKU aKTUBHbBIE ,Z[O6aBKI/I, HX 3HAYCHHUC B )KU3HU OPraHr3Ma 4CJIOBCKaA.
I'nmo- m aBUTAaMHUHO3BEI UX OCICACTBUA. HpeI[CTaBJ'IeHI/Ie YCTHBIX COO6H.[CHPII>1 C
Hpe3eHTaHHeﬁ, MMOATOTOBJICHHBIX 110 MEPCUHIO UCTOYHUKOB, pPCKOMCHIOBAaHHBIX
IpCIIoaaBaTCJICM

JlaboparopHbIe 3aHTHS:

JlaGopaTtopHas pabota “Onpenenenue BuramuHa C B IpOayKTaX MUTAHUS .
[ToaroToBka BapuaHTOB OMBITA, HAOTIOACHHUE 32 KAYECTBEHHBIMU PEAKIIHSIMH,
3arnoJjiHeHrne paboyeit TabIuIIbI,

WHTEpIpeTaIys HabJII01aeMbIX sIBJICHUHN, (DOPMYITUPOBAHKIE BHIBOJIOB

JlabGopaTopHas padota «I uapodunbHO-TUAPO(HOOHBIC CBOKWCTBA JIUITHIOBY
[ToaroToBKa BapuaHTOB ONBITA, HAOIIOACHHE U3MEHEHHUS PACTBOPHMOCTH
JIMITH]IOB, 3aMI0JTHEHUE pabovell TaOIHIIbl, UHTEPIPETALUS HAOIF01aeMbIX
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
ITOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUHU. THIIBI KIIETOK: 3YKApUOTHYECKAs
U npokapuotnyeckasi. CpaBHUTENIbHASA XapaKTEPUCTUKA KJIETOK DYKapHOT
(pacTuTenbHOM, )KUBOTHOM, rprOHOIT). CTpoeHnEe MPOKapUOTUIECKON KIIETKH.
Oco6eHHOCTH CTPOEHUS reTepoTpOodHON U aBTOTPO(HOM MPOKAPHOTHUECKUX
kieTok. CTpoeHue miazMaTHieckoi MeMOpaHbl. TpaHCIOPT BEIIECTB uepes
I1a3MaTHYECKYI0 MEMOpaHy: MaCCUBHBIN U aKTUBHBIN. DHAOLUTO3: MMHOLUTO3,
¢aronuro3. x3onuTo3. O60I0UKa UM KIIETOYHAs cTeHKa. CTpyKTypa u
(GYHKIIUH KIETOYHON CTEHKH

pacTeHuii, rpudoB

N

Mutormnasma. Llurozons. Lutockener. OnHoMeMOpaHHbIE OPTaHOUABI KJIETKU:
supomiazmatudeckas cetsb (JI1C), anmmapar ['omabmku, TH30COMBI,
MEPOKCUCOMBI, BAKYOJIM PACTUTEIbHBIX KJIETOK. CTpoeHue U (PyHKINH
OJTHOMEMOpaHHbBIX OpraHoUI0B KIeTkH. 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 KJIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KII€TOUHBIN
1eHTp. OpraHonibl IBUKEHUS:

pecHUYKH U KIyTHKU. CTpoeHune U QyHKIIMKU HeMeMOpaHHBIX OPraHOMI0B
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KIJIICTKH

JlaGopaTopHbIC 3aHATHS:

JIaboparopHast pabota «CTpoeHue KISTKHU (PaCTeHHUSI, )KUBOTHEIC, TPUOBI) U
KJICTOYHBIC BKITFOYCHHUS (KpaxMall, KApOTUHOU/IBI, XJIOPOILIACTEI,
XPOMOILIACTBI)»

[TpuoOperenue onpiTa MPUMEHEHHUS TEXHUKH MUKPOCKOITMPOBAHUS TIPU
BBITOJIHEHUH J1a00paTOPHBIX PadoT.

[ToaroroBka MUKpOIpenapaToB, HAOIIOACHHE C TOMOIIBI0 MUKPOCKOIIA,
BBISIBIICHUE PA3JIMYM MEXKy U3y4aeMbIMU 0ObEKTAMH, HHTEPIIPETAIIHSI
HaOJII01aeMBIX SIBJICHU#, (HOPMYJIMPOBAHUE BBIBOJIOB

JlaGopaTopHas padota «IIpoHnmaemMocTb MeMOpaH#bI (IJ1a3MOJIU3,
JIETLIa3MOJTH3 )

[TproGperenue onbITa MPUMEHEHHS TEXHUKUA MUKPOCKOITUPOBAHUS TIPH
BBINOJIHEHUH J1a00paTOpHBIX padboT. [ToAroToBKa MUKpOIIPEapaToB,
HaOJII0JICHUE C IIOMOIIBEI0 MUKPOCKOTIA, BEISIBIICHUE PA3IMUUN MEKTY
M3y4aeMBIMU 00BEKTaMH, HHTEPIPETAIN HAOTIOAaeMbIX SBIICHUH,
(hopMyIIHpPOBaHUE BHIBOJIOB

Tema 1.5.
CTpykTypHO-
(pyHKkuMoHa/NIBHBIE

(axrop
HACJIeICTBEHHOCTH

OcHoBHOE coepKaHHe

Teopernueckoe oOyueHue:

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 JHK — nBoitHas criupaib. MecToHaxox/aeHue U OM0oIoTnyecKue
¢ynaxun JHK. THK-skcneprusa. Buns PHK. ®yuknun PHK B kietke.

HpaKTI/I‘leCKI/IC 3aHATHUA:

Pemienue 3aga4d Ha OMPCACIICHUC TOCIICAOBATCIIBHOCTH HYKIICOTU/IOB

OK 01
OK 02

Tema 1.6. IIpoueccol
MaTPHYHOI'0 CHHTE3a

OcHoBHOe corep:kaHne

N

Teopernueckoe oOydyeHHe:

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

OK 01
OK 02
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PHK u xomupoBanue aMUHOKHCIIOT. Posb pubocom B OnocuHTe3e Oenka

[IpakTuyeckue 3aHsATHs: 2

Pemenue 3anau Ha onpeeneHne Nociae10BaTeIbHOCTH aMUHOKHUCIIOT B

MOJIEKyJIe Oenka.

Pemenue 3amau Ha onpeneseHre nocie10BaTeIbHOCTH aMUHOKHUCIIOT B

MoJIeKyJe Oelka B ciydyae U3MEHEHUSIIOCIIE0BATEIbHOCTU HYKIEOTH OB

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

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

IPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKU3HEHHBIN

nuks JIHK-copepxkamux Bupyco, PHK-coxepskamux BUpycCoOB,

Oaxtepuogaros. BUY, renarut yenosexa.

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 MPUMEHEHUS aHTUOMOTHKOB.

[IpencraBieHne YCTHBIX COOOIIEHUHN C Mpe3eHTAIMel, MOArOTOBIEHHBIX IO

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

BEIIIECTB: aBTOTPOQHBIN U

reTepoTpoHbIN, a3poOHBIM U aHA’POOHBIN. DHepreTuyecKoe odecreueHne

kieTku: npespanieHne AT® B oOMeHHBIX nporeccax. GepMeHTaTUBHBIH

XapakTep Peaklui KIETOYHOTr0 MeTaboIn3Ma

IlepBUYHBINM CHHTE3 OPraHUYECKUX BELIECTB B KileTKe. [lnacTuueckuit 2

oOMeH. PoTocuHTE3. XeMOCHHTE3. AHaIPOOHBIN dHEPreTUUECKUil 0OMEH.
AmnaspoOHble opraHu3Mbl. bpoxkenue, aBTOTpodHbII U reTepoTpodHbI THI
nuTaHusg. AHaYPOOHBIE MUKPOOPTaHU3MBI KaK OOBEKThI OMOTEXHOJIOTHH.
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Otanbl YHEPreTUYECKOro 0OMEHa.
['mukonu3. buonorndeckoe OKHMCIEHUE, WK KIETOYHOE JbIXaHUE

Tema 1.9. JKu3HeHHBI
HUKJIKJIeTKA. MUTO3.
Meiio3

OcHOBHOe coiep:KaHue

Teopernueckoe obydeHue:

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

Cranuu meito3a. Melio3 — 0CHOBa MOJIOBOTO pa3MHOeHus. [loBeneHue
XpomMocoMm B meio3e. KpoccuHrosep.

buonoruueckuii cmpica Meio3a. DddekTsl Meiioza. Melio3 B )KU3HEHHOM
L[UKJIE OPTaHU3MOB

0K 02
OK 04

Pa3nen 2. Ctpoenue u (pyHKuMU opraHusma

44

Tema 2.1. CTpoenue
oprasusma

OcHoBHOE COICPKaHUC

ITpodeccroHanbHO-OpUEHTHPOBAHHOE COICPIKAHUE TEOPETHUECKOT0 00yUICHUS

A0

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

Opransl ¥ cUCTEMBI OpraHoB. Annapartsl opraHoB. ['oMeocTas opranusma U ero

moAACPIKAHUE B IMPOLECCC KUBHCACATCIIBHOCTH.

OyHKIMOHANBHAS CHUCTEMa OpraHoB. TkaHU pacTeHUd. TKaHU KUBOTHBIX U
yenoBeka. Opransl pacTeHuid. Opranbl 1 CUCTEMbBl OPTaHOB KUBOTHBIX U
YelnoBeKa. 3HAYCHUE OTOPHI, JBUKCHUSI, TUTAHMUSI, ABIXaHUS, TPAHCIIOPTA
BEILIECTB, BBIJCICHUS, 3alIUThl. 3HAUEHHE MPOSBIEHUS Pa3apakUMOCTU U
perynsnuu

OcHoBHOE COACPIKAHUC ITPAKTUYICCKOI'O 3aHATHUS:

Teopus KIOHaNBHO-CENIEKTUBHOTO MMMyHUTeTa I1. Dpnuxa, .M. Meunukosa.
Nudexunonnbie 3a00ieBanus udnuaeMus. Baxxaeinme snuieMun B ICTOPUHU
yenoBeuecTBa. BakuuHamms kak npoduiakTrka WH()EKIINOHHBIX 3a00JIEBaHHH.

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

OK 02
OK 04
1K 6.2
1K 6.3
I[IK 6.4

Tema 2.2. ®opmbl
PAa3MHOKEeHUSOPTaHU3MOB

OcHOBHOE coJep/KaHHe

N

IIpodeccnonaabHO-0PHEHTHPOBAHHOE CO/IEPKAHNE TEOPETHYECKOT0

OK 02
[IK 6.2
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00y4eHust

(DOpMBI Pa3MHOXKCHHUA OPpraHUu3MOB. becnonoe u mososoe Pa3MHOXKCHHUC.
BI/II[BI Oecroyioro PA3MHOXCHHUA: IIPOCTOC ACICHUE HAABOC, IIOUYKOBAHUC,
Pa3MHOXKCHHE CIIOpaMH, BEr€TaTUBHOC Pa3MHOXKCHUC, (bpaFMeHTaLII/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 oorenes. CTpoeHHE MOJIOBBIX

KeToK. OIIoA0TBOPEHNE U IMOPHOHATILHOE PA3BUTHE KUBOTHBIX.

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

N

Poct u pa3Butue xuBoTHBIX. [TocTaMOproHanbHbIM epuoa. [Ipsmoe u
HemnpsiMoe passutue. Passurue ¢

MeTamMop¢030M y OE€CII03BOHOUHBIX U TO3BOHOYHBIX KUBOTHBIX. CTasuu
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX U yesioBeka. [lepuossl
OHTOr€HE3a 4YeJloBeKa. bruonoruyeckoe crapeHue U cMepthb. ['epoHTonorus

OK 02
OK 04

Tema 2.4. OnTorenes
pacreHuii

OcHOBHOE corep:kaHue

N

TeopeTI/mecxoe 06yquI/Ie:

I'amerodut u ciopodput. PasmHO)KEHUE U pa3BUTHE BOJOPOCIIEH.
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.
AnnenbHBIC TCHEL. AJ'IBTCpHaTI/IBHLIC IIpU3HAKH. I[OMHHaHTHLIﬁ u
pCI_ICCCPIBHBIfI IMPU3HAKH. I'omo3urora u TeTCpO3UroTa. Yucras IUHHS.
FI/I6pI/I,Z[BI. OcHOBHEBIC METOABI 'CHCTUKU:

FH6pHJIOHOFquCKHﬁ, IMUTOJIOTHYCCKUEC, MOJICKYJIAPHO-TCHCTHYCCKUC

OK 02

Tema 2.6.
3akoHOMepHOCTH
HacJIe/I0BaHUs

OcHOBHOe coiepKaHue

Teopernueckoe oOydeHHe:

3aKOHOMEPHOCTH 00pa3oBaHUs rameT. 3aKkoHbl I'. Menmens:
Mounorubpunnoe ckpemupanue. [IpaBuiio noMuHNpoBaHus. 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. AHalM3upymollee 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 ITPU3HAKOB IIpW MOHO-, OJH-,

HOJ'II/II‘I/I6pI/II[HOM U aHAJIM3UPYHOHIEM CKPCUINBAHUH, COCTABJICHUC
TCHOTUIIMYCCKUX CXCM CKPCHIMBAHHWA

Tema 2.7. OCHOBHOE cOJep:KaHHe OK 01
B3aumoseiicTBuereHoB Teopernueckoe o0yyeHHUe: 1%%822
['eHoTHI KaK LI€JOCTHAsA cUCTeMa. MHOXKECTBEHHOE 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 ompezeneHHe BEPOSATHOCTH BO3HHUKHOBEHUS
HACJIC/ICTBEHHBIX MPHU3HAKOB MPH Pa3IMYHbIX
TUTIAX B3aWMOJICHCTBHS T€HOB, COCTABIICHHE T'€HOTHUITHYECKUX CXEM
CKpEelLMBaHUs
Tema 2.8. CuenieHnoe OCHOBHOE COJep/KaAHne 8% 8%
HacJieloBaHue NPU3HaKoB | Teopernyeckoe oOydeHwHe: IIK 6.2
3akonbl T. Moprana. CuenieHHoe HaclleZJOBAaHUE T€HOB, HApYLIECHUE [IK 6.3
CIeTIICHHsI. XpPOMOCOMHAsI TEOPHS 1K 6.4
HACJIEICTBEHHOCTH. [ eHeTHIECKOe KapTHPOBAHUE XPOMOCOM.
Hcronp30BaHne KPOCCHHTOBEPA JJISI COCTABIICHHUS TEHETUYECKHIX KapT
XpPOMOCOM
[TpodeccuonanbHO-OPUEHTUPOBAHHOE COJIEPKAHUE MPAKTHUECKOTO 3aHATHSL:
Pemenue 3agau Ha omnpezeneHUe BEPOSATHOCTH BO3SHUKHOBEHHS
HACJIC/ICTBEHHBIX MPU3HAKOB IMPH CIETUIEHHOM
HACJICIOBaHUM, COCTABJICHHUE I'€HOTHIIMYECKUX CXEM CKpELIMBaHMsI
Tema 2.9. enerukanosa OK 01

OcHOBHOe coiepKaHHue
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Teopernueckoe obydeHue:

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

reTeporamMeTHbIN MoJl. ['eHeTndeckas CTpYKTypa IMOJIOBBIX XPOMOCOM.
HacnenoBanue npusHaKoB, CLHEIIEHHBIX € I0JIOM

IIpakTyeckue 3aHATHSA:

Pemenne 3aaa4 Ha OIMpECACIICHUC BECPOATHOCTU BO3HUKHOBCHUA
HACJICACTBCHHBIX ITPU3HAKOB, CHCILICHHBIX C
IM0JIOM, COCTABJICHHUEC I'CHOTUIIMYCCKHUX CXCM CKPCHIMBAHHWA

OK 02

Tema 2.10. 'eneTuka
yeJI0BeKa

OcHoBHOE CoA€EpPKaHUuE

Teopernueckoe 00ydeHHE:

Kapuorun yenoBeka. MeToibl M3y4eHUs T€HETUKHU YEJIOBEKa:
TeHEAJIOTUUYCSCKUM, OJU3HEIOBEIN, IMTONCHETHYSCKUM, OMOXUMHUYECKUI,

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

['enHBIC 1 XpOMOCOMHBIE OO0JIE3HU YeTI0BeKa. boie3Hu ¢ HacneICTBEHHOM
MIPEAPACIIONOKEHHOCThIO0. 3HAUCHUE MEIUIIMHCKONW TC€HETHKU B
IIPEIOTBPALICHUH U JICYEHUH T'€HETUYECKUX

3a00JieBaHUN YesloBeKa

IlpakTH4yecKkue 3aHATHSA:

Pemenue 3a1a4 Ha onpeesIeHne BEPOATHOCTH BOSHUKHOBEHHUS
HaCJIECTBEHHBIX MIPU3HAKOB, UCIIOJIb3YsIMETOAbl TEHETUKH YE€JI0BEKa,
COCTaBJICHUE T€HOTUIIMUYECKUX CXEM cKpeuiuBaHus. IIpencrasienue
YCTHBIX

COOOLIeHNH C Mpe3eHTaluel 0 HacleCTBEHHBIX 3a00JIeBaHUIX YeJIOBeKa

OK 01
OK 02

Tema 2.11.
3akoHOMepHOCTH
W3MEHYUBOCTH

OcHOBHOeE coiep:KkaHne

Teopernueckoe o0y4yeHune:

N

B3aumopeiicTBie reHotuna u cpeasl npu GopMupoBaHUH (EHOTHIIA.
N3meHunBOCTh NIpHU3HAKOB. KauecTBEHHBIE N KOIMYECTBEHHBIE TPU3HAKH.
Buzibl ©13MEHUYMBOCTH: HACJIECTBEHHASI U HEHACIIEICTBEHHAs. 3aKOH
TOMOJIOTHUECKHUX PSJIOB B HAaCIeACTBEeHHOM n3MeHunBoctu (H.U.

Basuios).

MonudukanronHas, Wi GeHoTUNUYecKasi U3MEHYUBOCTh. Poib cpensl 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. KOMOMHATHBHAA
M3MEHYMUBOCTh. MyTallMOHHAsI U3MEHUYUBOCTh. BUIbl MyTalMii: r€HHbBIE,
XPOMOCOMHBIE, T€HOMHBbIE. [[pUUMHBI BO3HUKHOBEHUS

MYyTalHil

HpaKanecKne 3aHATUA:

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

TCHOTUIIMYCCKUX CXCM CKPCHIMBAHHWA

Tema 2.12. Cesekuust

OcHoBHOE Coa€epsKaHue

OpraHu3MOB

TeopeaneCKoe oﬁyqelme:

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

AJIFOpI/ITMI)I pemiCHUC 3aaa4 Ha OIMPCACIICHNEC BO3MOKHOI'O BOSHUKHOBCHU A
HACJICACTBCHHBIX IMPU3HAKOB I10
CCIICKIIMHN, COCTABJICHUC T'CHOTHIINMYCCKUX CXCM CKPCHIMBAHUSA

OK 01
OK 02

Pa3nen 3. Teopusi 3BosTonuu

16

Tema 3.1. UcTopus

OcHoBHOE CoA€EpPKaHuE

N

IBOJIOIMHOHHOTO YYCHUS

TeopeTuquKoe oﬁyqelme:

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

[TpennocbuIKM BO3HUKHOBEHMSI JapBUHU3MA. DBOJIIOLUS BUIOB B IIPUPOJIE.
Bopsba 3a cymectBoBanue. EctectBeHHblit 0TOOp. [lMBEpreHus nMpu3HaKkoB
U BU00Opa3zoBaHue. OCHOBHbIE MOJOXEHUS CHUHTETHYECKOU

teopun sBomonuu (CTI). Ponb 3BONMOIMOHHON 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 3BOJIOIMOHHOIO IIpOoIECcCa.

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

Juxymue cuibl (pakTopsl) sBoMONMU. MyTallMOHHBIN Mpolece U
KOMOHMHATUBHAsE U3MEHYUBOCTb. Murparus. M3oasaus nonyssuii:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoJIoTHUecKast (PEpPOyKTUBHAS ).
EcTecTBenHsbIit 0TOOp — HampasJstomui hakTop sBosronuu. boproa 3a
CYIIIECTBOBaHHE KaK MEXaHU3M JICUCTBUS €CTECTBEHHOT0 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 3apoabiieBoro cxozctsa (3akoH K. bapa). buoreneruueckuit 3akoH
(3. I'ekkenp, .

Mirosuiep). Obuiue 3aKkOHOMEPHOCTH (IIpaBUJIa) HBOJIIOLIUU

OK 02

Tema 3.4. BosHuKkHOBeHME
Hpa3BUTHE )KU3HU HA
3emJie

OcHoBHOE CoaepKaHue

TeopeTuquKoe oﬁyqelme:

I'unoressl u TCOPHHU BO3HHMKHOBCHHA 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. [ IporcxoxneHre MHOTOKJIETOYHBIX
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 M0 OCHOBHBIM
oTalaM BO3HHWKHOBCHHUA W Pa3BHUTHA )KUBOTHOT'O M PAaCTUTCIBHOI'O MHpa,
MOATOTOBJICHHBIX IMO NEPCYHIO HCTOUYHHUKOB, PEKOMCHIOBAHHBIX
IIpenonaBarenem

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
KHUBOTHBIX. [IpsAMOXOXKI€HIE U KOMIUIEKC CBSA3aHHBIX C HUM IPU3HAKOB.
Pa3BuTue rosoBHOro Mo3ra U BTOPOM CUTHAJIbHON CHUCTEMBI.
CooTHolleHne OMOJIOTHYECKUX U COLMANIBHBIX (PaKTOPOB B aHTPOIIOTEHE3E
OCHOBHBIE CTa UM aHTPOTOreHe3a. J|pHONUTEKH — MPEIKK YeJI0BEKa U
4yesioBeKooOpa3HbIX 00e3bsiH. [IpoToaHTpon — MpeeCTBEHHUK YEI0BEKa.
ApxaHTpoll — ApeBHeN M yenoBek. [laneoanTpor — ApeBHUNHYETOBEK.
Heoantpon — 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

IIpakTH4yecKkue 3aHATHSA:

BpCMH " IIYTHU PpaCCCIICHUA YCJIOBCKA I10 IIAHCTC. 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-BO3/1yIlIHAsI, TOYBEHHAs,
BHYTpHUOpraHu3MeHHasi. PU3MKO- XUMUYECKHEe OCOOCHHOCTHU Cpel OOUTaHUs
opranu3MoB. [IpucrocobneHnss OpraHu3MoB K KU3HHU 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

Dkojoruyeckasl XapakTepucTUKa BUAa U MOMYJIALHUNA. DKOJIOTUYECKas HULIA
BUA. DKOJOTHUECKUE XapaKTepuCTUKU nonyisinud. CoobiecTBa u
sKocucteMbl. buoienos u ero crpykrypa (B.H. Cykaues). CBsi3u mexnay
opranusmMamu B 6uoneHose. CTpyKTypHbIE KOMIIOHEHTHI 3KOCUCTEMBI!
IPOAYLEHThI, KOHCYMEHTBI, peyLIEeHTbl. KpyroBopoT BeIecTB 1 MOTOK
SHEpPruM B 3KocucreMe. Tpoduueckue 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
UpPaMU/Ibl SHEPTUU.

PemreHne npakTMKO-OpPUEHTUPOBAHHBIX PACUETHBIX 33JaHUN I10 NIEPEHOCY
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 Onocepbl. OcoOeHHOCTH OHochephl Kak
rio0anbHOM sKocHcTeMbl. JJuHaMuyeckoe paBHOBecHe B buocdepe.
PutmuunocTs siBneHuit B 6uocepe. KpyroBopots! Bemiects u
OnoreoxuMHUecKue UKIbL. [ T00anbHbIE SKOIOTHYECKHE TTPOOIEMBI
COBPEMEHHOCTH U MYTH MX pEUICHHUs

IIpakTH4YecKue 3aHATHSA:

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

OK 01
0K 02
OK 07
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IIPOXUBAHUA

Tema 4.4. Biausinue
AHTPONOTeHHBIX(PAKTOPOB
Ha Ouocdepy

OcCHOBHOE cojiep:KaHue

Teoperuyeckoe o0yyeHue:

N

AHTpONIOTeHHBIE BO3/ICHCTBUS HAa Onochepy. 3arps3HeHUs KaK BU/T
AQHTPOIIOTEHHOTO BO3ICHCTBUSI (Xumuueckoe, (huzuueckoe, buonozuqeckoe,
0mMX00bl NPOU3600CMEA U NompedieHus). AHTPOIIOTCHHBIC BO3ICHCTBHS Ha
armocepy. BozaeiicTust Ha runpocdepy (3azpsizHeHnust u ux ucmounuxu,
ucmowenust 800).

Bo3zneiictBus Ha tutocdepy (deepadayus nousel, 6o30eticmsue Ha 20pHble
nopooa, nedpa). AHTPONIOTCHHBIC BO3CHCTBHUS Ha OMOTHYCCKHE COOOIIECCTRA
(neca u pacmumenvHole coobwecmaa, HUBOMHBIL MUP)

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/IEPKAHNE IPAKTHYECKOT0
3aHATHS:

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

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 €ro cocTaBisomue. OakTOpbl, MTOIOKUTEIHHO U OTPUIIATEIHHO
BJIMAIOIIME HA OPraHU3M LIe.]'IOBeKa.Bpe)lHI:Ie MPUBBIYKHA: TTOCICACTBUA U
npodunaktuka. [Ipobrema TeXHOTEHHBIX BO3JEHCTBHI Ha 310pOBbE YeNOBEKA
(3JICKTpOM3FHHTHBI€ 11014, ObBITOBasA XHUMHA, N30BITOYHBIE ITYMBI, paayuanuvsa U
T.I.). AJlanTaiys opraHu3Ma ueinoBeka K (pakropam OoKpyKarolien cpeabl.
3aHH/ITHI)Ie MCXaHU3MBbI OpraHru3mMa 4€jIOBCKa.

310poBBE U PabOTOCTIOCOOHOCTD.

N

[TpunIMIBl GOPMHUPOBAHUS 30POBbECOEPETAIOIIETO TTOBECHHUS.

®dusnueckas akTUBHOCTb U 370pOBbe. [ pynnbl 310poBbsi. OCHOBBI
3aKaJuBaHMs. 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 MHAUBUAYAIbHON MAaMATKH MO OPraHU3allMU PallOHAIBHOM
bu3nyecKoil aKTUBHOCTH

IIpodeccnonanbHO-OpHEHTHPOBAHHOE COJlep:KaHMe JIA00PATOPHOIO
3aHATHA

JlaboparopHas paboTa Ha BRIOOP:

1. JlaGoparopHast pabota «YMCTBEHHass pabOTOCIIOCOOHOCTHY
OBnazneHne MeToJlaMu OIpeesIeHUsl T0Ka3aTeled yMCTBEHHON
paboTOCIIOCOOHOCTH, OOBSICHEHNE TIOTYYCHHBIX PE3YJIbTaTOB H
(dopMyTHpOBaHUE BHIBOJIOB (TMCHMEHHO) C HCIIOJIb30BAHHEM HayYHBIX
MIOHSATHUH, TEOPHIA U 3aKOHOB

2. JlaboparopHas pabora «BrnusHue abuoTH4ecKux (hakTOpPOB

Ha YeJIOBeKa (HU3KUE M BBICOKHETEMIICPATYPHI)»

W3yueHre MeXaHU3MOB aJallTallid OPTaHU3Ma YellOBeKa K HU3KUM H
BBICOKUM TeMIIepaTypaM u OOBsICHCHUE

MIOJIyYEHHBIX Pe3yJbTaTOB U (HOPMYIHPOBAHHE BHIBOJOB (IIMCHBMEHHO) C
UCIIOJIb30BAHUEM HAYYHBIX MOHSTUH, TCOPUI  3aKOHOB

IIpogeccnoHaIbHO-OPMEHTHPOBAHHOE CO/IePKAHME (COIepPKaAaHNe MPUKJIATHOTO MOYJIs1)

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 OMOTEXHOJOTMUYECKUX U T€HETUYECKUX
HKCIIEPUMEHTOB.

[TpaBuna moucka U aHanuza OMOIKOIOTHYECKOW MH(POPMAIH U3 PA3TUYHBIX
HCTOYHUKOB (Hay4yHas U y4ueOHO-

Hay4yHas JTUTepaTypa, cpeAcTBa MaccoBoi mHpopMmaluu, cetb MHTEpHET 1

JpyrHe)

NN~ 00

IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME IPAKTHYECKOI0
3aHATHUA:

Keiicel Ha aHanu3 uHGOpPMALUKU O HAYYHBIX JOCTHKCHHUSIX B 00JIACTH
TCHETHUYCCKHUX TeXHOHOFHfI, KHGTO‘IHOI)’I I/IH)KeHepI/II/I, IINIICBBIX
OMOTEeXHOJIOTHH. 3amuTa Keiica: IpeaCTaBIeHUe Pe3yIbTaTOB PEIICHUS
KENCOB

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(POpMalMKU U3 Pa3IMYHbIX HUCTOUYHUKOB gﬁ gi

(Hay4Has ¥ yuyeOHO-Hay4yHas JHUTEpaTypa, CpeACcTBa 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 MCCJaeI0BAHUSA 14 OK 01
Tema 6.1. OcHOBHBIE OcHOBHOe coiepKaHHue OK 02
METOIbI OCHOBHOE COJepKAHNE 4 OK 04
6HO0IKOIOTHYECKHX Teopernueckoe 06yuenue: 2 OK 07
Hccae10BaHui Hayunbiii Meton. Merozsl OMOIKOIOTHYECKUX MCCIIENOBAHHUI: TIOIEBEIE, 2

nabopaTopHbIe, SKCIIEpUMEHTANIbHbIE. MOHUTOPUHT OKPY KAIOIIEH CPEeIbl:
JIOKaJIbHBIN, PETHOHAIBHBIN U TT100aJIbHBIN
MeTtosl Torcka, aHainu3a U 00paboTku WH(GOPMAIIUK O TTPOEKTE B
Pa3JIMYHBIX MCTOYHHKAX
JlabopaTopHble 3aHATHSA: 2
[TocTanoBKka 1enu, 3a7a4, BbIIBH)KEHHE TUIIOTE3bl, TPOBEICHUE
AKCIIEPUMEHTA 110 OMPEJEICHUI0 ONTUMAIbHBIX YCIOBH IJIs pocTa U
(bu3MONIOrMuecKoil aKTUBHOCTHU JPOXIKEBBIX KIIETOK. BrisBneHue
3aKOHOMEPHOCTEH, POpMYITHPOBAHUE BHIBOJIOB U MPOTHO30B.
JlaboparopHble pabOThl Ha BHIOOP IO MUHU TpyIIaM:
1. BaustHue Temmeparypbl Ha pocTa U (DU3HOJOTHUECKYI0 aKTHBHOCTD
JIPOKKEBBIX KIIETOK
2. BriusiHue yriieBOJOB Ha POCTa M (PU3HOJOTMUYECKYIO aKTHBHOCTh
JPOKKEBBIX KIIETOK
3. CoveraHHOE BJIMSHUE TEMIIEPATYPhl U YIJIEBOJOB HAa POCTa U
(U3HONOTHYECKYI0 AaKTUBHOCTh JPOKIKEBBIXKIETOK
Tema 6.2. OCHOBHOE coepKaHne 10 8112 8%
buoskoornueckni TpakTHYeCcKoe 3aHsATHE 2
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IKCHEPUMEHT

0O0630p TeM y4eOHO-HCCIEeI0BATENbCKUX MPOEKTOB. BrIOop yueOHo-
UCCIIEI0BATEIbCKOIO MPOEKTA U3 MPEUI0KEHHBIX. DOPMUPOBAHHE KOMAH/IbI
IPOEKTa. AJITOPUTM BBIIOJIHEHUS IIPOEKTA.
Kaxnas rpynmna BeIOMpaeT oJUH M3 BapUaHTOB y4eOHO-HCCIIEI0BATEIbCKUX
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. BnumsHME cOJEBOro 3arps3HEHUS] HAa POCT U Pa3BUTHE CEMSIH BBICIINX
pacTeHui
Ilepeviii 5man gvlnonnenus npoekma.
O06ocHOBaHME aKTyaJlbHOCTU BbIOpAaHHOW TeMbl. BblsiBeHUE MpobieMbl
uccieioBanusl, GopMyIupoBaHue rMNoTe3sl. BoIOOp METOI0B HcCIe10BAHNUS.
Br16op Touek oTOopa nmpod Ha TEPPUTOPHH MCCIICAOBAHHUSL.
[TocranoBka 1eneit u 3amad uccnenoanus. OnpeneneHue Gopmbl
IIPEJCTABICHU pe3ylbTaToBHCcCae 0BaHUsA. ONpeaesieHle 3TaloB U
COCTABJICHHE IIaHA UCCIIETOBAHMSI

JlabopaTopHble 3aHATHSA

(ep]

Bmopoii sman evinonnenuss npoekma: MOATOTOBKAa HEOOXOIUMOI MOCYIbl U
MmarepHaina Juis SKCIepUMEHTa,

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

Tpemuﬁ aman 8bINOJIHEHUA NPpoeKkma . NOJIY4YCHUEC ICPBUYHBIX
OKCIICPUMCHTAJIBHBIX JaHHBIX, TIPOBCACHHUC
CTaTUCTUYECKOM 06pa60TKI/I MOJIYYCHHBIX HAaHHBIX

Yemeepmolil 5man blnOJHEeHUsI NPOEKMA . BRIIBJICHHE 3aKOHOMEPHOCTEH,
dbopMynupoBaHUE BBIBOJOB U

MIPOTHO30B, OIIEHKA KAa4eCTBa MCCIIEyeMOro 00BEKTa Mo pe3yibTaraM
OHMODKOJIOTHYECKOTO aHalIn3a

IIpakTH4yeckue 3aHATHA

N

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

OK 04
OK 07
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| (BbIcTymiIeHHE c Tpe3enTanmeii)

IIpomexyTouHasi arTecTanus (IK3aMeH)

16

Bcero:

128
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
JUCHUIINHBI

3.1. MatepuajibHO-TEXHHYECKOe OOecrevyeHHne

Juisa  peanuzanuu  [porpaMMbl  001eo0Opa3oBaTeNbHOM  JUCHUIUIMHBL  JOJDKHBI  OBITH
IPelyCMOTPEHHI Cleayolue crienuanbable nomeneHus: Kabuner EctecTBeHHOHAYyYHbIE TUCITUIUIMHBI !
buonorus, ocHaiieHHbIE 00OpyAOBaHMeM: MeOenb, T0CKa, MeN, HarjsgHble MocoOUs (KOMILIEKTHI
y4eOHBIX TaONUIl, MJIAKATOB), TEXHHYECKUMH CPeJICTBAMHM O0y4YeHHMAA: KOMIIBIOTEP C YCTPOWCTBAMH
BOCIIPOM3BEJCHHUS 3BYyKa, NPUHTEP, MYJIbTUMEAMA- MPOCKTOP C OSKPAHOM, YKaszKa-Tpe3eHTep JUIs
IIPE3EHTALAMN.

JlaGopatopusi, OCHalIeHHas OOOpyIOBaHMEM [UIS TPOBEIEHHS 3aHATHI: MHKPOCKOIIBL,
CEKyHJIOMEp, TOHOMETD, J1abopaTopHas nocyaa (mpoOUpPKH, MOJACTABKU ISl IPOOUPOK, MUHIETHI, MECOK,
CTYIIKH C TIECTUKaMH, MPEJAMETHbIE 1 TTOKPOBHBIE CTEKJIA, CTEKJISTHHBIC MAJOYKH, TTPEMapOBAIbHbBIE UTJIbL,
¢unbTpoBasibHas Oymara (canderku), cTakaHbl) THIIEPTOHUYECKUN PacTBOp XJopuaa HaTpus, 3%-Hblil
pacTBOp MEPOKCHIA BOJOPOJAA, PACTBOP HoJa B HOAUCTOM Kalluu, TIUIEPUH, KIyOHH KapTodens, JTUCT
II0JIeN KaHAJICKOM, M0 pSIOMHBI OOBIKHOBEHHOM (PSIOMHBI MIIM TOMATa), JTyK Peryarhlii, pa3BeicHHbIC B
BOJIC JIPOKIKHU);

3.2. NudopmanuoHHoe odecnieyeHHe peain3aluu MpPorpaMmbl

Jis peanmzanuu mporpaMMmbl  OMOIHMOTEYHBIH (HOHA 00pa30BaTEIBHON OpraHHU3AIUH
JOJDKEH HMETh Ie4aTHble W/MIM 3JIEKTPOHHBbIE 00pa3oBaTeibHble W HH()OPMALMOHHBIE
pecypchl, pPEeKOMEHJIOBaHHBIE, Ul MCIIOJIB30BaHMs B oOpa3oBarenbHOM mporecce. Ilpu
¢dopmupoBaHun OubIHMOTEYHOro (hoHIA 00pa3oBaTENbHON oOpraHu3anueil BbIOMpaeTcss He
MEHee OJHOTO M3JIaHMs U3 MEePEeYHCICHHbIX HUXKE INMeYaTHbIX M3JaHUil U (MIIM) 3JIEKTPOHHBIX
W3JaHUK B Ka4decTBE OCHOBHOTO, INPH O3TOM CIHCOK, MOXET OBITh JIOTIOJIHEH HOBBIMHU
W3JTAaHASIMU.

3.2.1 OcHoOBHBIE MeYaTHbIE U3TAHUS
1. bensie [I. K. buonorus. 10 kimacc: yue6. ans o6meodpa3zoBaTeNbHBIX OpraHU3aInii: 6a30BbIi
ypoBens / [[.K. benses, I'M. M, JIL.H. Ky3nenoBa u ap.]; mox pea. J.K. bensesa u I'.'M.
Heiviunna. — 3-e uza. — M.: Ilpocsemienue, 2020. — 223c.
2. benses J[. K. buonorus. 11 xmacc: y4eb. mis obmeoOpazoBaT. opraHu3anuii: 0a30BbIi
yposenb / [[I.K. benses, I'M. [pimimn, JI.H. Kysnenosa u ap.]; mox pea. J.K. bensera u I'.M.
Jemvimura. — 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.: lpoda, 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.

CnpaBouH0-0uOaMOrpaduecKue U MepuoNIECKUE U3TaHNS:

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

32



33

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

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

9. Dkosorus M KU3Hb: HAyd. - MONYJSIp. U 00pa3oB. xKypH. - M.: AHO "Xypnan "Dxosnorus 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 TUCHMILIMHAPHbBIE Pe3yIbTaThl, HallpaBlIeHHbIE Ha (YOpMUpPOBaHHE OOIIUX U
npodecCHOHATBHBIX KOMITIETEHIIHIA MO pa3/ieliaM U TeMaM COJIepKaHusl yaeOHOro MaTrepuania.

Oo6mias Pasznen/Tema Tun oeHoYHbIX
KOMIIeTeHIIUs MeponpusTHi
Pa3nen 1. Kierka — Kontponbnas padota
CTPYKTYpPHO- “MoJIeKyJIIpHBIA YPOBEHB
byHkuHoHaIbHAS OpraHU3aI|K KUBOTO”
eIUHUIA
JKHBOT0
OK 02 Tema Nel.1. buonorus 3anonHeHne TaOIUIBI C
KaK HayKa OTIMCaHHEM METOJIOB
MUKPOCKOTIMPOBAHHS C UX
JTIOCTOMHCTBAMH u
HEJIOCTaTKaMH.
3anonHenue TadmuIbl «Bxian
YUEHBIX B pa3BUTHE
OMoIOTHNY
OK 02 Tema Nel.2. 3anojHeHUe CPaBHUTEIbHON
OO01mas xapakTepucThKa TaOIUITBI CXOJICTBA U PA3INUU
KU3HU ’KUBOTO U HE )KUBOTO
OK 01 Tema Nel.3. bnonornuecku OpoHTaIBHBIN OIIPOC
OK 02 BOKHBIE XUMUYECKHUE [ToaroroBka yCTHBIX COOOIIEHUH C
OK 04 COEIMHEHUS Mpe3eHTalnen
BrinonHenue u 3amura
1abopaTOpPHBIX paboT:
«Omnpenenenue BuramuHa C B
MPOAYKTaX MUTAHU,
«'uapodunsHO-THIPOGOOHBIE
CBOMCTBA JIUIIUIOB)
OK 01 Tema Nel 4. OuenuBaemasi TUCKyCCHS 1O
OK 02 CTpyKTypHO-(YHKIMOHATbHAS | BOMPOCAM JICKIIUU
OK 04 OpraHu3anus KJIETOK Pa3paboTka MEHTaIbHON KapThI
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10 KJIacCU(UKAITUH KIETOK U MX
CTPOCHHIO Ha MPO- U
9YKapUOTUYECKUX U TIO I[apCTBaM
B MHHH TPYIIax

BeimonHenue u 3ammra
n1abopaTopHBIX paboT:
«CTpoeHue KIIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KJICTOYHBIE
BKITIOYCHUS (Kpaxmad,
KapOTUHOMJIBI, XJIOPOILIACTHI,
XPOMOILTACTHI)»,
«[IpoHuriaeMmocts MEMOpPaHBI
(TuTazmMouH3, AETIa3MOJIN3 ))

OK 01 Tema Nel.5. OpoHTaTBHBIN
OK 02 CrpykTypHO- orpoc
¢byHKIMOHATBHBIE (PAKTOPEI Pazpabotka
HACJIEICTBEHHOCTHU riioccapusi
Pemenue 3amayd Ha onpeneneHue
MOCIIE0BATEIHLHOCTH HYKJICOTH]IOB
OK 01 Tema Nel.6. ®poHTaTIBHBINA OITPOC
OK 02 [Ipoueccsl MaTpu4HOrO Tect «IIponecchl MaTpU4YHOTO
CUHTE3a cuHTe3a» Pemenue 3a1a4y Ha
oTpezieNieHUE MOCIeI0BaTeIbHOCTH
aMUHOKHCIIOT B MOJIEKYJIe Oelka
Pemenue 3anau Ha onpenenenne
MOCJIEI0BATENBHOCTH AMUHOKHUCIIOT
B MoOJIeKyJie Oesika B cilydae
M3MEHEHHUS NOCIe0BaTEIbHOCTH
nyksneotunos JTHK
OK 02 Tema Nel.7. OpoHTANBHBIN OMPOC
OK 04 Hexknerounsie hopMbl )KU3HI [ToaroroBka yCTHBIX COOOIIEHUN €
npe3eHTalnuen (BUpycHble U
OakTepuanbHbIC 3a0071€BaHNUA.
OO01111e NPUHIUIBL UCTIOB30BAHUS
JIEKapCTBEHHBIX BEIECTB.
OcobeHHOCTH TPUMEHEHUS
aHTHOMOTHKOB)
OK 02 Tema Nel .8. @poHTaTBHBINA OITPOC
OOmMeH BelecTB u 3anoHeHne CPaBHUTEIBHOM
MIpeBpalleHe SHEPTUHU B TaOUIIBI XapaKTEPUCTUK THITOB
KJIETKE oOMeHa BeIecTB
OK 02 Tema Nel.9. OO6cyxeHre o Bompocam JIEKIUH
OK 04 JKW3HEHHBIN LUKII KIETKH. Pa3paboTtka neHThl BpeMeHH
Muro3. Melio3 YKAU3HEHHOTI'0 [IUKJIA
Pa3nen 2. Ctpoenue u Kontponbnas padota "CtpoeHue u
(yHKIUM OpraHu3Ma GyHKIIMM opranuzma’
OK 02 Tema Ne2.1. Ctpoenue OueHuBaemasi JUCKYCCHUS
OK 04 OopraHusma Pa3zpaboTka MEHTabHON KapThI

TKaHEeW, OPraHoOB U CUCTEM
OpraHOB OPraHU3MOB (pacTeHus,
YKUBOTHBIE, YEJIOBEK) C KPaTKOU
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XapaKTEPUCTUKON UX PyHKITUN
[Togroroska u npeacTaBicHUE
YCTHBIX COOOIIEHUN C
npe3eHTanuen (MMMYHUTET,
uH(pEKIHOHHbIE 3a00JIEBaHUS,
SMUIEMUH, BAKIIMHAIU)

OK 02

Tema Ne2.2.
DopMBI pa3MHOKECHUS
OpraHU3MOB

®poHTaTIBHBINA OITPOC
3anonHeHue TabIulbl ¢

KpaTKOU

XapaKTepUCTUKON U IpUMEpaMHU
(GhopM pa3MHOKEHUSI OPraHU3MOB

OK 02
OK 04

Tema Ne2.3.
OH”ToreHes KUBOTHBIX U
YyeJl0BeKa

Pa3paboTka 1eHThI BpEMEHH C
XapaKTEPUCTUKOM 3TANIOB
OHTOT€HE3a OTIAEIBHOU IPYIIION
JKMBOTHBIX M YEJIOBEKA I10
MUKpOIrpynnam

Tect/ompoc

OK 02
OK 04

Tema Ne2.4.
OmnTOreHes pacreHui

CocraBiieHre )XKM3HEHHBIX [IUKJIOB
pacTeHuy 1o oTAeIaM
(MOXOBH/IHBIE, XBOILIEBUTHBIE,
NalOPOTHUKOBUJIHBIE,
rOJIOCEMEHHBIE,
HOKPBITOCEMEHHBIE)

OK 02

Tema Ne2.5. OcHoBHBIE
OHSTUSA T€HETUKHU

Pa3pabotka rioccapus Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH
HaCJIeIOBaHHS

OpOHTAIBHBIN OIIPOC

Tect no Bonpocam

Jexkuu Perrenne 3aga4

Ha OIpENIETICHNE
BEPOATHOCTH
BO3HUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB
IIPY MOHO-, JIU-,
MOJINTHOPUAHOM U
aHAJIN3UPYIOILEM
CKpEILMBAHUHU, COCTABIICHHE
TEHOTUIINYECKHUX CXEM
CKpEIIMBAHUS

OK 01
OK 02

Tema Ne2.7.
B3aumonelictBue reHoB

Tect

Pazpabotka rioccapus

Pemenue 3anau Ha onpenenexHue
BEPOATHOCTH BO3HUKHOBEHHUS
HACJIEICTBEHHBIX TPU3HAKOB IIPU
Pa3IMYHBIX THUIIAX
B3aMMOEHCTBUS TSHOB,
COCTaBJICHHE TEHOTUITMYECKUX
CXEM CKpEILMBaHUS

OK 01
OK 02

Tema Ne2.8.
CrerieHHOe HacleJ0BaHue
MIPU3HAKOB

Tecr

Pazpabotka riooccapus
Pemenue 3aa4 Ha onpezeneHue
BEPOATHOCTH BOSHUKHOBEHHUS
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HAaCJICACTBCHHBIX NPU3HAKOB IIPU
CICIVICHHOM HaCJICJOBaHUU,
COCTaBJICHHUEC I'CHOTUIIMYCCKUX
CXCM CKPCIIMBAHUA

OK 01
OK 02

Tema Ne2.9.
I'enetuka noina

Tect

Pa3paboTtka rioccapus
Pemenue 3amau Ha onpenencHue
BEPOSITHOCTH BO3HUKHOBECHHS
HACJICJICTBEHHBIX MTPU3HAKOB,
CLIEIJICHHBIX C IMOJIOM,
COCTaBJICHHE IeHOTUITHYECKUX
CXEM CKpEIIMBaHUS

OK 01
OK 02

Tema Ne2.10.
T'eneTuka uenoBeka

Tecr

PazpaboTtka rioccapus
Pemenue 3agau Ha onpeneneHne
BCPOATHOCTU BO3BHUKHOBCHUA
HACJICACTBCHHBIX IIPHU3HAKOB,
HCITOJIB3Ys MCTOABI TCHCTUKHU
YEJI0BEKa, COCTABIICHUE
T'CHOTHUIIMYECCKHUX CXEM
ckpeuuBanus [loaroroska
YCTHBIX COOOIIEHUN C
MIPE3EHTALUEN O HACJIEICTBEHHBIX
3a00JIeBaHUSX YETTOBEKA

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

Tect
Pemenue 3agau Ha onpeneneHne

THIMA MyTallMy [pYU Nepeaye
HACJIEICTBEHHBIX IPU3HAKOB,
COCTaBJICHUE TEHOTUIIMYECKUX CXEM
CKpEILLMBaHU

OK 01
OK 02

Tema Ne2.12. Cenexnus
OpraHu3MOB

Tect

Pazpabotka rioccapus Perenune
3a]1a4 Ha ONpEEIICHUE BO3MOKHOTO
BO3HUKHOBEHM:I HACIIEICTBEHHBIX
IIPU3HAKOB IO CEJIEKIINH,
COCTABJICHUE T€HOTUIINYECKUX CXEM
CKpELIMBaHUs

Paznen 3. Teopusi 3Bo/11ounu

KonTponbhas pabora
“Teopernueckue

ACIICKTHI 3BOJIIOIINHY )KHW3HU Ha
3emie”

OK 02
OK 04

Tema 3.1.
Hcropust 3BOTIOLIMOHHOTO
YYEHU

@pOHTAIBHBIN OIPOC
Pa3paboTka JeHTbl BpeMEHU
Pa3BUTHA SBOJIOIMOHHOI'O0 YUCHUA

OK 02

Tema 3.2.
MUuKpo3BOIIONHS

@pOHTAIBHBIN OIPOC
Pa3paboTka rioccapusi TEpMUHOB

OK 02

Tema 3.3.
MakponsBosronus

OnenuBaemas
muckyccust PazpaboTka
IJI0CCapHsi TEPMHUHOB

OK 02

Tema 3.4.

OpoHTaIBHBIN ONPOC
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OK 04 Bo3HUKHOBEHUE U pa3BUTHE [ToaroroBka u mpeacTaBICHUE
JKU3HU Ha 3emJie YCTHOTO COOOIIIEHUS U JICHTHI
BPEMEHH BOZHUKHOBEHHUS U
Pa3BUTHUS KUBOTHOTO U
pacTUTENBLHOTO MHUpa
OK 02 Tema 3.5. OpoHTaTBHBIN OIIPOC
OK 04 ITpoucxoxaeHne 4enoBeKa — PazpaboTtka JeHT BpeMeHH U
AHTPOIOTeHE3 MEHTAJIbHBIX KapT Ha BHIOOD:
“OBOIIOIMS COBPEMEHHOIO
yesoBeka”, “Bpems u nytu
pacceseHus 4elloBeKa 1o riaHere”,
“Bnusaue reorpaduuecKkoi cpeapl
Ha MOp(}OIOTHIO M (PHU3HOIIOTHIO
yesoBeka”, “UemoBeueckue pachl”,
00CcyXIeHNe
Pa3nen 4. JxoJiorus Kounrpoabsnas padora
“Teopernueckue
ACHEKThI IKOJIOTHU”
OK 01 Tema 4.1. Tect mo skosornueckum Gakropam
OK 07 Dkonorudeckue HakTopsl U U cpeJiaM KU3HU OPTraHU3MOB
CpeJibl JKU3HU.
OK 01 Tema 4.2. CocraBieHue cxem
OK 02 [Tomymsimusi, cooOrecTBa, KPYTOBOPOTA BEILECTB,
OK 07 9KOCHCTCMBI UCIIOJIb3Ysl MaTE€pHUabl JICKIIUU
Pemenne npakruko-
OPUEHTUPOBAHHBIX PACYETHBIX
3a/laHui M0 EPEHOCY BEIIECTBA U
SHEPTHH B SKOCUCTEMAX C
cocTaBlieHHe TPOPHUUECKHX Tenel u
nupaMu]; 6MOMacchl U SHEPTUU
OK 01 Tema 4.3. OnenuBaemast
OK 02 buocdepa - rmobanpHas nuckyccus Tect
OK 07 HKOJIOTUYECKAs CUCTEMA Pemenue npaktuxo-
OPUEHTHPOBAHHBIX PACYETHBIX
3a/1a4 Ha ONpeJeeHUe MIONaan
HACQXKJICHUN TSl CHIDKEHUS
KOHIIEHTpAIlMU 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 3aJJaHU IO COXPAaHEHUIO
OK 07 IPpUPOAHBIX PECYPCOB CBOCTO
peruoHa npoKMBaHUs
OK 02 Tema 4.5. OueHuBaemasi AUCKyCCHS
OK 04 Bnnsane connaneHo- BelIntonnHeHNs TpakTHYECKUX
OK 07 HKOJIOTHYECKUX (DaKTOPOB Ha 3amanuil: “Onpenenenne

3J0pPOBEEC YCJIIOBEKA

CYTOYHOTO paloHa
MMUTaHUS ",

“CozaHue UHIMBUYaTbHON
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NaMSATKU MO0 OpraHu3auu
panroHanbHON (PU3NIECKOM
AKTUBHOCTH

Brimonnaenue 1abopatopHoii paboThl
Ha BBIOOP:

"YMcTBEHHas

paboTocrioco6HOCTE", "BrusiHue
abnoTtnueckux (hakTopoB Ha
YyeJIoBeKa (HU3KUE U BHICOKHE
TemrepaTypbl)"”

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

3amnuTa Keiica: npecTaBieHue
pPe3yJIbTAaTOB PEIICHUS KEHCOB
(BBICTYILIEHUE C NIPE3EHTAUEN )

OK 01 *Tema 5.2.4. BrimonHenue keiica Ha aHAN3
OK 02 HpOMLIHIJ'IeHHaSI I/IH(I)OpMaLII/II/I O pa3BUTHHU
OK 04 OHOTEXHOJIOTH MIPOMBIITUICHHOW OMOTEXHOJIOT Ui
HE 2% (o rpymnmnam), mpeacraBieHHe
NK 6.4 PEe3yJIbTaTOB PELICHUS KENCOB
Pazgen 6. BuoskoJsiornueckue [IpencraBnenue pe3yabTaToB
HCCJICI0BAHUSA BBITIOJIHEHHS Y4EOHO-
UCCIIEIOBATENLCKUX ITPOEKTOB
(BBICTYILJIEHUE C NTPE3EHTAINEN)
OK 01 Tema 6.1. Brimonaenue nabopaTopHbIX padoT
OK 02 OCHOBHBIE METO/IBI Ha BHIOOpP B MEHHUTPYIIIAX:
OK 04 OMOPKOJIOTHYECKUX 1. BnusiHre TeMneparypsl
OK 07 UCCIIeI0BaHUN Ha pocTa u
(U3UOTOTHUECKYIO
AKTUBHOCTH JIPOKKEBBIX
KJIETOK
2. BiusiHMe  yTJIEBOJIOB
Ha pocTa u
(U3UOTOTHUECKYIO
AKTUBHOCTb
JPOKKEBBIX KIIETOK
3. CoueraHHOE BIHSHHE
TEMIIepaTyphl U YIIIEBOJIOB HA
pocTa B PU3NOTOTHIECKYIO
AKTUBHOCTH JIPOMIKEBBIX KIIETOK
OK 01 Tema 6.2 Brimonaenune yuebHo-
OK 02 broskonornyeckuii UCCIIEIOBATENBCKOTO MPOEKTa Ha
OK 04 OKCIICPUMCHT BBIOOD:
OK 07 1. OueHka kauecTBa

aTMocepHOro Bo3yxa

2. OreHKa Ka4ecTBa MOYB
METOJIOM
duToTECTUPOBAHUS

3. Ouenka KkayecTna BOJI
MOBEPXHOCTHBIX BOJIOEMOB
M0 OPTraHOJENTHYECCKUM U
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(DUBUKO-XMMHYECKUM
CBOMCTBaM

4. Bnusuue [TAB Ha poct u
pa3BUTHE CEMSH BBICIIIUX
pacTeHui

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

OK 01
OK 02
OK 04
OK 07

BBIHOJIHGHI/IG 3K3aMCHAIIMOHHBIX
3aIaHUN
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