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Padoyag porpamma yueGuois AUCHHIIHHE! «Buonorus, PazpaGotana ma ocuope OI'OC CI1io

o ipodecenn 15.01.05 Crapumk (PyaHO#M 1 vacTHyme MeXaHu3NpOBaHHOI CBapKH (Hannaskw)),
VIBEDHACHHOTO Iprxason Mrnobpaayxy Poccrm or 15 Hog6ps 2023 r N 863, OIroC Con

FERATERS s AP,

¥TBEPKACHHOrG MpUKa3zonm MHHOGpHayKH Poccun  of 17.05.2012 No 413 (pen of
27. 12.2023_),H0n0>x<eﬂﬁﬁ DOO0II COO, YTBECDIKACHHOM Mpurkazom Munnpocsemenus Poccun or
18.05.2023 No37 I, ¢ yuerom NpUMEPHOH  paboueiy IporpaMmer 06me06pa303areﬂsyoii

AUCUUILINHE] «buonorusy, 0n00peHHO Ha 3acenanum Henaroruueckore cosera PI'BOY 110
WPTIO nporoxon ot « 8» anpens 2024 Mo 6/2025.

{}praﬁ"maﬁm-paispaﬁomm: IBIIOY PO «CUT
=2 MY FU ATy
PaspaGorqux: lIpenonasarem, IBIIOV PO «CUT»
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PENEH3U
Ha pabouyio porpamMmy
10 mucnummae «Brosormsyy

(HaHJIaBKI/I))
KBAIM UKL BRIy ckHpKy — CBapINuK

bopma 06ygenns — OYHas
Pazpaboramk: Kum B.A., npenonasarens T BIIOY PO «CHUT™".

obmmero o6pazopanms. Vxazansr nems u Sallavi TUCUMIUIMHEL, namo OIINCaHUE pe3yBLTaToOR
o0ydeHus, B Tom UHCIC W ommCaHWe o6mux ¥ podecCHOHaNEHEIX KOMIIeTeHInH, Ha
(bopmupoBanue KOTOPEIX HalleneHo 06y uemme,

00bema yacos, a Taxske 00pazoBarensHpIx pe3ynbTaros,
Pasmen  «Vemopms beamusamuu  mporpammer 001meobpasoBarensHo AUCIHTIIAHED)

BKIIIOUaeT MaTepuairHOE W® TCXHqucKOG, HH(bOpMaHI/IOHHOG OCHaIeHNE npenogaBayms
AUCIUIIIINHEI,

B pasnmene «Kontpons y OLCHKA pe3yibTaTron OCBOCHHS o6meoGpasoBare soj

Hpo(beCCHOHam)HO-opHeHTHpOBaHHoe CONCPXKaHUE IIPOrpaMmEbI CIIocob6eTByeT
(bopmupoBanmio IpodeccHonamsHbx Komnerennwmii ITK 1.2



HO3HABATEIBHON NeSATEbHOCTH pacliipenre mpodeccHoHaTbHOM SPYIMIMH CTYIECHTOB.
YKa3aHBI pazmnunsie bopMEI yueGHoi; paboTkL.

3aximoueHue: paGouas HporpaMma y4eGHOM TUCIHITHAEE] «bronorusy PEKOMEHTyeTCs K
HUCIOB30BAHHUIO IIPH OATOTORKE KBATHDHITMPOBAHHEIX pabounx u ciyxamux 1o npopeccun
15.01.05 Crapmmx (PyuHOI 1 yacTHyHO MCXaHU3MPOBAHHOU CBApKH (HamaBkm)).
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PENTEH3U g
Ha pabouyro porpammy
110 ucnuinge «buostormsy,

(HaruTaBkm))
KBAIMQHKAHS BBy CKEKa — CBapIIUK
dopma 06yyems — OYHas
PaspaGorunk: Kiny B.A., npenogaparens, I BIIOY PO «CHUT".

(PHO, oondicrnocme, opeanusayus)

OOIHMH LEeNIME 0CBOeHmMS 00pazoBaTebHo HPOrpaMMBI — Iporpammp; IIOATOTOBKH
KBATH(DUIIHPOBAHHBIX Pabounx u cryxamux o npodeccuu 15.01.05 CBapmux (pyunoii u
HaCTUIHO MEXaHU3UPOBAHHO CBAPKH (HaInaBKw)),

Jloruka crpykrype, CONEPIKAHMS, a Tak xe yusr npodeccuonabHOlM HalpaBiIeHHOCTH
IPOTPaMMBI - 1o3BONSIET  JocTHYL HEOOX0MMOr0  ypogms chopmuposanmocTy o0LMX u
IpodeccHonatLHpx KOMIIETCHIUA:

OK 01 Bei6upats  crioco6p; pemenus 3amay npodeccronanbHol JEATENBbHOCTH
UPHMCHHTETEHO K PasTHyHbM KOHTEKCTam

OK 02 Hcnonssosarp COBPEMEHHEIE CpejicTRa TIOMCKa, aHamuza HHTepIpeTalnu

KOHTEKCTa
OK 06 ITpossmsrs TPAKIAHCKO-IIATPHOTHYECK Y10 HOSHIIIO,  IEMOHCTPUPOBATS
OCO3HaHHOE MMOBEJICHNE HA OCHOBe TPaIMIHOHHBIX 0bIIeuenoBeyeckx LICHHOCTEH, B TOM yncrie
C YYETOM rapMoHH3aImuu MEOKHAMOHATIBHBIX M MeXKpeTuruosHax OTHOLICHUH, MpPUMEHSTD
CTaHAAPTEI aHTHKOPPYIIHOHHOTO MOBEIECHUS
OK 07 Coneitctsosars COXPaHCHHUIO  OKpy:Karomeit CpEBI, pecypcocbeperxenmio,
NPUMCHATE 3HAHHA 00 H3MeHeHuy KIMMaTa, NpuHIMIEL  Gepeskmuporo IIPOU3BOJICTBA,
sddexTuBHO neiicTROBATE B UPE3BBIYANHEIX CUTYaIHsIX
B pa6oueii IpOrpamMme oTpakeHa CcBs3y, MEXIY TpeboBaHusIMHU denepansroro
TOCyRapCcTBeHHOrO 06pasoBarebHOro CTaHzxapra cpenHero obimero 00pazoBanus u

W TOTOBHOCTH K JajabHEHINEH TPYAOBOH AESITEIHLHOCTH.

B paboueii [IpOrpamMMe  mpencTaBiieHpl MUHUMAIbHOE MaTePUAILHO-TEXHUYECKOE
obecreueHue y4eOHOH AUCHUIUTAHBL, [I€PEYCHDL OCHOBHOM W JOIIOJTHUTENBLHOH JITEPATYpEI,
HHTCPHET -pecypcoB. Yka3aHHble PECYPCEHL, a Takke MaTE€pHAILHO-TEXHUYECKOe obecrieyenue



CIIOCOOCTBYET IMIIAHOMEPHOMY M Ka4ECTBCHHOMY OCBOCHHUIO BCEX AMAAKTUYECKUX EAUHHIL,
YCTaHOBJICHHBIX B Ka4€CTBE Le/ed U 3a1a4 paboueil mporpaMMeL.

ABTOpOM TDaMOTHO OIpeJeNeHbl THIBI OIEHOYHbIX MEPOTPUATUH, HCIOIB3yEMBIE B
IPOLECCE  TEKYIIETO H IPOMEXYTOYHOrO KOHTPOJIA, B COOTBETCTBHH C TpeGOBAHUSIMH.
OCHOBHBIE TIOKA3aTeNH OLEHKH PE3yIbTATA O3BOJISIOT MUArHOCTUPOBATh  JIOCTHIKEHME
YCTAHOBJICHHBIX 00pa30BaTEIbHEIX PE3yIIbTATOB. YUSOHON AUCIIH

3akioyenue: JaHHAs paGouas Hporpamma o0mmeobpazoBaTenbHON TIMHEL «Buosorms»
PEKOMEHAYETCA K HCIIONBb30BAHUIO B IPO(ECCHOHATBHBIX 00pa3oBaTENbHEIX OPraHU3aLUAX B
cocTaBe 00pasoBaTeNbHOM porpamMmel 1o podecenn 15.01.05 Cpapmux (py4Hol M 4acTHUHO

MEXaHM3UPOBAHHON CBAapKu (HAIUIABKH)), peamusyemMo Ha 0asze OCHOBHOIO OOIIIero
00pazoBaHwUsL.

Penensenr:
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1. O6mas xapakTepucTHKa pado4eil nporpaMMbl 0011e00pa3oBaTeIbHON TUCHUIIJIMHBI

«buosorns»

1.1. MecTto AucuMILVIMHBI B CTPYKTYpe o0pa3oBaTtenbHoii nporpammel CIIO:
O61meobpazoBaTenbHas AucHUILInHA «buonorusy sBiaseTcs 0053aTeIbHON YacThIO
00111€00pa3oBaTeIbHOTO IUKJIa 00pa3oBaTeIbHOM MporpaMMbl B cooTBeTcTBUU ¢ DI'OC CIIO
no pogeccun  15.01.05 Cpapiuk (pydHO U YACTHYHO MEXaHU3UPOBAHHOMN CBApKH
(HarutaBkun))

1.2. lleau 1 mJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIIINHBI:
1.2.1. Heap AMCHUILIHHBI

Coneprxanue mporpaMmmbl 0011e00pa3oBaTeNIbHON AUCHUITUHBI «BHOIOTHS» HAPABIEHO
Ha JIOCTUXKEHHE pPEe3y/lbTaTOB €€ M3ydeHHs B cooTBeTcTBUU ¢ TpeboBaHuamu OI'OC COO c
yueroMm npocdeccuonansHoil HampaBieHHocTd DPI'OC CIIO. llens wu3ydyeHHs] AMCHUILITUHBI
«buonorusi» Ha 0a30BOM YypOBHE — OBJaJeHHE OOYUYaIOIIMMUCS 3HAHUSMU O CTPYKTYpPHO-
(YHKIIMOHAJIBHOW OpraHu3alliy >KUBBIX CHCTEM pAa3HOrO paHra M MNpUOOpPETEeHHE YMEHUI
MCIIOJIb30BaTh ATH 3HAHMSI JUUIsl TPAMOTHBIX JEMCTBUM B OTHOLIEHUH OOBEKTOB KUBOU MPUPOIBI U
pelIeHuUs Pa3IMYHBIX )KU3HEHHBIX TPOOJIEM.
Joctuxenne 1eau u3ydyeHus AUCHUIUIMHBL «brojorus» Ha 6a30BOM ypoBHE oOecrieunBaeTcs
pELICHHEM CIIEIYIOIIUX 3aau:
o OCBOEHHE O00yYarolmMMHCS CHCTEMbl 3HaHMM O OMOJOrMYECKHX TEOpUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3ax, MpaBUiIax, CIyKallUX OCHOBOH Uil (OpMUpPOBaHUS
Ipe/ICTaBICHUM 0 €CTECTBEHHO-HAY4YHOMI KapTUHE MUpa,
0 METOAaX HAay4yHOro IO3HaHMs, CTPOCHUH, MHOIOOOpa3suu U OCOOEHHOCTSX JKUBBIX CHUCTEM
pa3HOI0 YpOBHS OpPraHMU3AlMM, BBIJAIOIIUXCS OTKPBITHUSX M COBPEMEHHBIX HCCIIEIOBaHUAX B
OuoJIoruy;
o ¢dbopMupoBanue y o0y4armuxcs MO03HABATEJIbHBIX, MHTEIJIEKTyaIbHbIX
U TBOPYECKMX CIOCOOHOCTEM B IIpollecce€ aHajau3a JAaHHbIX O IMYyTIX pPa3BUTHA
B OMOJIOTMH HAYYHBIX B3IVISJIOB, UAECH U MOJIXO0J0B K U3YyUEHHIO XKHUBBIX CHUCTEM PA3HOTO YPOBHS
OpraHu3aluy;
. CTaHOBJIEHHE Yy oOydaromuxcs oOmei KynbTypbl, (YHKIHOHAJIBHOH TPaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHUBATH SIBICHHS OKPYXAIOIEro MUpA YKUBOW MPHPOJBI Ha
OCHOBaHUU 3HAHUH U OMBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;
o dbopMupoBaHre y 00yYaroImMXcs YMEHUH WIUIIOCTPUPOBATh 3Hau€HUE OMOJIOTMYECKUX
3HaHUW B MPAKTUYECKOW JNEATEIbHOCTU YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKUX

TEXHOJIOTHI B arpoONOTEXHOJIOTHH;



o BOCIUTaHHE YOS )KIEHHOCTH B BO3MOYKHOCTH ITO3HAHUS YEJIOBEKOM JKUBOM

HIPUPOBI, HEOOXOAUMOCTH OEPEeKHOT0 OTHOIIEHMS K HEW, COOIIOAEHUS ITHUECKUX HOPM IpHU
POBEICHUH OMOJOTMUYECKUX UCCIIeIOBAHUM;

. OCO3HAHHE LIEHHOCTH OMOJIOTMUYECKUX 3HAHUU JUIsl TIOBBILIEHUSI YPOBHSI 3KOJIOTMUYECKOM
KYJIBTYPBI, U GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

. OpUMEHEHHE MPUOOPETEHHBIX 3HAHMA W yMEHHH B  TOBCEJHEBHOH  KHU3HHU
JUIL OUEHKH IIOCIEICTBUM CBOEM JEATEIBHOCTH IO OTHOILICHUIO K OKPYXKArolleu cpene,

COOCTBEHHOMY 3/10pPOBBIO, 00OCHOBAaHHUE U COOIIOICHHE MEP POPHIAKTUKN 3a00IeBaHUI.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHUSI 001Ie00Pa30BATEJbHOM IMCHUILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

O6mme xomnetrenuu (naiee — OK) u npodeccuonansubie komneteHmu (naiee — [MK) ®IOC
CIIO B COOTHECEHHUH c JUYHOCTHBIMH, METaIpeIMETHBIMU
W TpeIMeTHBIMH  pe3ylnbTaTamMu  oOydeHuss 0OazoBoro ypoBHsS (manee —  [IPO)

®I'OC COO npexncrapiieHbl B Ta0IULIE:



Ko u I[lnanupyemMsble pe3yabTaTbl OCBOCHH S AUCHUNIIHHBI

HAHMMEHOBaHHUe

(l)OpMI/lpyeMbIUX O6mue’ JucuMILIHHAPHbIE?

KOMIIeTeHIUii
OK O01. BwiOupats | JIuuHOCTHBIE pe3yabTaThl JOJKHBI OTpakatb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHMK O MECTE€ U POJIM OHMOJIOTHUH
CHoCcOOBl  pemIeHus | TPYAOBOTO BOCIIUTAHUS: B CHUCTEME HAy4yHOTO 3HaHUS; (YHKIHOHAIHHOH TPaAMOTHOCTH
3a/1a4y - TOTOBHOCTh K TpPYAY, OCO3HaHWE IIEHHOCTU MAacTEepPCTBA, | UYeJIOBEKa ISl pEIICHUS )KU3HEHHBIX POOJIEeM.
npoeCCHOHATBHON | TpyAoIo0ue; [1P6 2. CdopMUpPOBAaHHOCTb YMEHMsSI PacKpbIBaTh COJCpPKAHUE
e TEIbHOCTH - TOTOBHOCTh K AKTUBHOHM JAEATETbHOCTH TEXHOJOTMUYECKOH | OCHOBOIONAraloUIMX OWOIIOTUYECKUX TEPMUHOB U  TIOHSTHMA:
IPUMEHUTEIBHO u COLIMaIbHON HaIpPaBJIEHHOCTH, CHOCOOHOCTb | JKU3Hb, KIJIETKA, TKaHb, OpraH, OpPraHu3M, BHJ, TOIMYJALHUSA,
K pa3IMYHbIM | HHULUKUPOBATH, IJIAHUPOBATh U CAMOCTOATEIHHO BBINOJIHATH | SKOCUCTEMa, OMoLieH03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKylo JeSITeIbHOCTD; U TIpeBpallleHue HHEpruM), Tromeocras (caMoperyssuus),

- HWHTEepeC K pa3nuyHbiM cdepam mnpodeccuoHaIbHON
JESTCIIEHOCTH.

MetanpeameTHble pe3ynbTaThl 1OJKHBI OTPaXaTh:
OBnajieHWe YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
JEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNFHO (HOPMYIHUPOBATh U aAKTyaJIM3UPOBATH
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBNWBATh CYHIECTBEHHBIA MpPU3HAK WM OCHOBaHUS
JUTSL CpaBHEHUS, KilacCu(UKaAIMy U 0000IIEeHHMS;

- OTIIPENENATh LEH e TEIIbHOCTH, 33/1aBaTh apaMeTpPhl

U KPUTEPUH UX JOCTHKCHHSI,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHSI

B PacCMAaTPUBACMBIX SIBJICHHSIX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3yJIbTaTOB
MOCIIEACTBHM JIEATENHHOCTH;

ACATCIIBHOCTb, OICHHUBATH
oeisaM, OLCHUBAThb  PHUCKHU

OuocuHTe3 Oelika, CTPYKTYpHAas OpraHU3allusl >KUBBIX CUCTEM,
JTUCKPETHOCT, caMOperyJsiLus, CaMOBOCIIPOU3BEICHHE
(penponykuus), HACJIe/ICTBEHHOCTb, U3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U pa3BUTHE, YPOBHEBAsI OpraHU3aLUs.

I1P6 3. CdopMUpOBaHHOCTb YMEHMSI PACKPBIBATh COJEp)KaHHE

OCHOBOIIOJIATAIOMINX  OMOJOTUYECKUX TEOPUH W THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXOKACHUSA )KU3HU U YEJIOBEKA.

I1P6 4, CdopmupoBaHHOCTH YMEHHUS pacKpbIBaTh

OCHOBOIIOJIATaloIIKe OUOJIOTHYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU
(I Mengensa, T. Moprana, H.W. BasumnoBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl uX NpUMEHHUMOCTH K YKHUBBIM
CUCTEMaM.

ITP6 5. IlpuoOpereHue ombITa MPUMEHEHUS OCHOBHBIX METOJ/IOB
HAy4YHOTO MMO3HAHUS, UCTIOJIB3YEMBIX B OMOJIOTHN: HAOIIOICHUS

Y OTMHCAHUS KUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUH; OpraHU3aINH
W TPOBEJCHHsS] OHOJIOTHYECKOTO OKCIEPHUMEHTAa, BBIIBHKCHUS




0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BJIaJICTh HaBBIKAMH Y4EOHO-HCCIIEIOBATEIbCKON

U TPOCKTHOW JIEATEIHHOCTH, HABBIKAMHU pa3pelleHus
npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTyaJIM3UPOBAaTh 3a/1a4y, BBIIBUTATh THIIOTE3Y

€¢ pelICHHs, HAXOJUTh AapryMEHTHl IS J0Ka3aTelbCTBa
CBOMX YTBEPXJCHUH, 3alaBaTh IapaMeTpbl M KPUTEPUHU
peleHus;

- aHaJM3UPOBATh TOJYYCHHBIC B XOJE PEIICHHUS 3aJauu
pe3yNIbTaThl, KPUTUYECKU OIICHUBATh WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;
pa3pabarbeIBaTh IUIAH PEHICHHS TPOOJIEMBI C YUETOM aHAIIN3a
UMCIOIINXCS MAaTePHAIBHBIX U HEMAaTEPUAIBHBIX PECYPCOB;
-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

U MPAKTHYECKYI0 00J1aCTH )KU3HEICITCILHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
o0OJacrei;

- BBIBUTaTh HOBBIE WJEH, MpeajgaraTb OpPHUTHHAIbHBIE
MOJIXOJTBI U PEIICHUS

TUMOTE3, BBISBICHHUS 3aBUCUMOCTH MEXAY HCCICTyeMBIMU
BEJIMYMHAMU, 00BsICHEHUS MOJIy4EHHBIX pe3ynbTaToB
u  (GOPMYTUPOBAHUS BHIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
NOHATUM, TEOPUI U 3aKOHOB.

I[MIP6 6. ChopMHUPOBAHHOCTh YMEHHS BBIICISTH CYIICCTBCHHBIE
OpU3HAKd  BHUPYCOB, KIETOK MPOKAPHOT U  IYKApHUOT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OHOreoleHO30B U AKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIIECTB M TIPEBpAICHUS SHEPTUUM B KIETKe, (HOTOCHHTE3A,
IUIACTUYECKOTO W DHEPreTUYecKOro OOMeHa, XEeMOCHHTe3a,
MUTO3a, MeHO03a, OIUIOAOTBOPCHUS, Pa3BUTHS WU Pa3MHOXKCHHUS,
WHAMBHUIYAJILHOTO Pa3BUTUS OpraHu3Ma (OHTOTreHe3a), 00pbObI 3a

CYLIECTBOBAaHHE, €CTECTBEHHOTO OTOOpa, BHI000pa30oBaHMI,
IPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpefe OOWTaHUS, BIUSHHS
KOMITIOHCHTOB OKOCHCTEM, AHTPOIIOTCHHBIX N3MEHEHHUH

B 9KOCHUCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B OHochepe.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS HNPUMEHSTH I[OJIYYEHHbIE
3HaHUS U1 OOBSICHEHHUsS] OMOJIOIMYECKHX IMPOLECCOB U SIBICHUH,
JUTSL IPUHSTHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHOMN JKU3HU

c 1enplo oOecrieyeHHs O€30MACHOCTH CBOETO 3JI0POBbS U
3/I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIIOACHHS 37J0pOBOTO 00pasa
KHU3HH, HOPM TPAMOTHOT'O TIOBEJICHUS B OKPY>KAIOLIEH MPUPOIHON
cpeze; MOHNMaHue HEOOXOJMMOCTH WCIOJIB30BAHUS JAOCTHKECHHUN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH Ul palMOHAJIbHOTO
MIPUPOIOTIOIB30BAHHS.

I1P6 8. CdopMupoBaHHOCTb yMEHHsS pelaTrb OHOJIOTHYECKHE
3aJ]auM, COCTABIISTh TCHOTHITMICCKHE CXEMBI CKPETITBAHUS

JUIS. pa3HBIX THIIOB HACTEJOBaHUS MPU3HAKOB Y OpPTraHU3MOB,
COCTABIIATH CXEMBI MIEPEHOCA BEIIECTB M SHEPTUH B dKOCHCTEMax
(uernu nmuTaHus, MUIIEBLIE CETH).

I[IP6 9. CdopMupOBaHHOCTP YMEHHH KPUTHYECKU OICHUBATH
uHbOpMalMI0O OMOJIOTUYECKOTO  COJEp)KAaHMs, BKIIOYAIOLIYIO
TICEB/IOHAYYHBIC 3HAHHWS W3 PA3IUYHBIX HCTOYHHKOB (CpEACTBa

7



MaccoBol WHQPOpPMAIUU, HAYYHO-TIOMYJISIPHBIC
UHTEPIPETUPOBATH STUYECKHUE aCITeKThI COBPEMEHHBIX
HCCICIOBAHUM B  OHOJIOTMH, MEIMIUHE, OHOTCXHOJIOIHU,
paccMarpuBaTh  TJIOOAQJBbHBIC  JKOJOTHMYECKHE  MPOOJIEeMBI
COBpEMEHHOCTH, (OPMHPOBATH IO OTHOIICHHID K HHUM
COOCTBEHHYIO TIO3UITHIO.

IMIP6 10. ChopmMupoBaHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIC M YCTHBIE COOOIECHHS Ha OCHOBE OHMOJOTHYECKOU
uHpOpMalMd W3  HECKOJIBKUX  HCTOYHUKOB,  TPAMOTHO
WCITOJIH30BaTh MOHATUHHBIN anmapar OMOJIOTHU

MaTepUabl);

OK 02.
Hcnonw3oBars
COBPEMEHHBIC
cpeacTBa  IOMUCKA,
aHajamn3a

U MHTEpIpeTauuu
uHpOpMaLUN

U MH(POPMAIMOHHbIE
TEXHOJIOTUH JUTST
BBINIOJIHEHHS  3aja4
npodecCuOHATbHON
JeATETbHOCTH

JlugHOCTHBIE pe3yabTaThl JOJKHBI OTpa)kaTb B YaCTHU:
[IEHHOCTH HAy4YHOTO MO3HAHUS:

-c(hopMHUPOBAHHOCTE MHPOBO33PECHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHsS HAyKH M OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO Ha JAaiore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETr0 MecTa
B MOJIMKYJIBTYPHOM MHDE.

MetanpeameTHble pe3ynbTaThl 1OJKHBI OTPaXKaTh:
OBnaneHne yHUBEPCAIbHBIMU YY€OHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMHU:

B) paboTa ¢ uHpopmauei:
- BJIAJIETh HaBBbIKAMH
W3  HWCTOYHUKOB  Pa3HBIX  THUIOB,  CaMOCTOSITEIHHO
OCYULIECTBIISTh TIOUCK, aHasus, CHCTEeMaTH3aIuI0
Y UHTEPIPETAIUI0 HHPOPMAIIMK PA3TUYHBIX BUJIOB U (HOpM
MPE/ICTABIICHHUS;

- OIIEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTH WH(OpMAIUH,
€€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM

NOJy4YeHUss  MHPOpPMALUU

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIA OMOJIOTHH

B CHCTEME HAy4yHOTO 3HAaHUA;, (PYHKIHMOHAIBHOH T'PaMOTHOCTH
YEJIOBEKA JIJIS PEIICHUS )KU3HEHHBIX MPOOJIeM.

I[IP6 7. CdopMUPOBAHHOCTh YMEHHUS MPHUMEHSTHh IOJTYYEHHbBIE
3HAHUS I OOBSCHEHHS OMOJOTHYCCKUX TPOIECCOB U SIBJIICHUH,
JUISL IPUHSATHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

Cc uenbto oOecreyeHHs O€30MIACHOCTH CBOErO 3/0pPOBbsl U
3JI0pOBbSl OKPYKAIOIIUX JFOJIEH, COOMI0IEHUsT 3A0POBOro odpasa
YKU3HHU, HOPM TPAMOTHOTO MOBEJICHUS B OKPYKAIOIIECH TPUPOTHOM
cpelie; MTOHUMaHUe HeOOXOUMOCTH HCIMOJb30BAHUS JTOCTHKEHHM
COBPEMEHHOM OMOJOrMM M OMOTEXHOJOTHH Uil paluOHAIBLHOTO
IPUPOJONIOIB30BAHMS.

I[TP6 10. ChopMHpOBaHHOCTHL YMEHUW CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIIEHHS] HA OCHOBE OHMOIOTHYECKOU
vHpOpMallUM W3  HECKOJbKHUX  HMCTOYHHUKOB,  TPaMOTHO
UCTIONb30BaTh OHATUHHBIN amnmapar OMoJI0Tuu

OK 04. O¢ddexTuBHO
B3aMMOJIEMICTBOBATH
u paboTaTh

B KOJUJIEKTHBE

U KOMaHjie

JImgyHOCTHBIE pE3yIbTaTbl MOOJIKHBI OTpaXaTb B YaCTH:

OCHHOCTH HAYYHOI'0 MO3HAaHWA: OCO3HAHUC [NCHHOCTU
Hay‘-IHOI\/'I JACATCIIbHOCTH, TOTOBHOCTH OCYIICCTBJIATH
IMPOCKTHYIO n HUCCIICAOBATCIILCKYIO ACATCIIBHOCTD

WHJVBHIYaJIbHO U B TPYIIIIE.
MeranpeamMeTHble pe3yabTaThl JOJKHBI OTPaXaTh:

ITP6 5. IlpuoOpereHne ompITa MPUMEHEHHUS OCHOBHBIX METOJ/IOB
Hay4YHOTO TO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTUH: HAONIONCHUS U
OTICAHUs )KUBBIX CHCTEM, MPOIIECCOB U SBIICHU;, OpTraHU3aIluu 1
MpOBeJIeHUS]  OWOJIOTUYECKOTO  OKCIIEPUMEHTa,  BBIIBUKCHHS
TUTIOTE3, BBISABICHUS 3aBUCUMOCTH MEXAY HCCIETyeMBbIMU
BEITMYMHAMU, OOBSICHEHHSI IOTYYCHHBIX PE3YIbTaTOB




OsgnaacHue
NEUCTBUSIMU:
0) coBMeCTHasl I€SITEIbHOCTD:

- IOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMaHTHON
Y MHIUBHUIYAJILHON pabOTHI,

YHUBCPCAJIbHBIMUA KOMMYHUKATHBHBIMHU

-  [puUHUMATh  I[ed  COBMECTHOH  JIeATelIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JIEUCTBUS

0 €€ JOCTIKEHHUIO: COCTAaBJIAThH IUIaH JCWCTBHIA,
pacupenensiaTb Ppoiad € YYEeTOM MHEHUUA YYaCTHUKOB

06CY)KI[EITB PE3YJIbTATHL COBMECTHOM pa6OTLI

u  (GOPMYIUPOBAHUS BHIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
MOHATHI, TEOPUM 1 3aKOHOB

OK 07.
ConencTBoBaTh
COXpaHEHHIO

OKpYy Karoleu

cpenpl,
pecypcocOepexeHn
10, MIPUMEHSATD
3HAHUS

00 H3MEHCHHUU
KJINMATa, TPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTHuBHO
JIeMCTBOBATH

B YpE3BBIYANHBIX
CUTYaIUAX

JIn4yHOCTHBIE pPE3yNbTaThl JOJKHBI OTpa)kaTb B YaCTH:
9KOJIOTUYECKOTO0  BOCIHUTAHHA: -  C(HOPMUPOBAHHOCTH
AKOJIOTMYECKOU KYJIbTYpPbl, IOHUMAHHUE BIVSHUSA COLMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHOM

U COIMAIBHOW Cpe/bl, OCO3HAHHE TI00aJBbHOTO XapakTepa
9KOJIOTUYECKHX MPOOIIEM;

- IUIAHAPOBAaHWE U  OCYLIECCTBICHUE  JICUCTBUM B
OKpY’Kalollled cpe/ie Ha OCHOBE 3HaHUS LEJeH yCTOMYMBOIO
pa3BHUTHS YEIOBEYECTBA;

- AKTHUBHOE HENPUATHE JEUCTBUU,
OKpYKarollei cpere;

- YMEHHE IIPOTHO3UPOBATH HeOIaronpusITHbIE
DKOJIOTUYECKHE MOCIEACTBUS NMPEAIPUHUMAEMBIX JEHCTBHM,
MPEAOTBPALATh HX;

- pacuiMpeHue OmbITa
HaIIPaBJIEHHOCTH.
MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
Osnajenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) cOBMeCTHas JIeSITCIIbHOCTD:

- TMOHUMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMaHJIHOU
Y MHIUBHUIYaJbHON pabOTHI,
- NpUHUMATh  UEIU
OPraHu30BbIBaTh u

IMPUHOCAIINX BpECH

IESITEILHOCTH  DKOJIOTHYSCKOM

COBMECTHOU
KOOPJAMHUPOBATH

JIeITEIILHOCTH,
NENCTBUA

I1P6 5. IlpuoOpeTeHre OmbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUS, UCIIOIb3YEMbIX B OMOIOTHHU: HAOTIOCHUS

¥ OTHMCAHUS KHUBBIX CHCTEM, IPOIIECCOB U SBJICHHUI; OpraHU3aIiN
U TPOBEACHUS OHOJOTMYECKOTO OJKCIEPUMEHTA, BbIABUKCHUS
THIIOTE3, BBIIBICHUS 3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMU, OOBSICHEHHS MTOJIyYeHHBIX PE3yIbTaTOB

U (opMynupoBaHHS BBIBOJAOB C HCIIOJIB30BAaHHEM HAaYYHBIX
MOHSITUI, TEOPHIl U 3aKOHOB.

I[TP6 6. ChopMupOBaHHOCTb YMEHHS BBIACNSTH CYIIECTBEHHBIC
OpU3HAKW  BHUPYCOB, KIETOK  TPOKAPHOT W  DYKApHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OpraHW3MOB, BHIOB,
OMOTeo1IeHO30B U JKOCHCTEM; OCOOEHHOCTH IPOLECCOB OOMEHa
BEIIECTB M TIPEBpALICHUs] HYHEPTUM B KIETKe, (OTOCHHTE3A,
IUITACTUYECKOTO M HHEPreTHYecKoro oOMEHa, XeMOCHHTEe3a,
MHUTO33, MeH03a, OIUIOJOTBOPEHHS, PAa3BUTHS M PAa3MHOXKEHUS,
WHAMBHUIYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOTreHesa), 60pbObI

3a CyIIECTBOBAaHUE, E€CTECTBEHHOIo 0TOOpa, BUA000pa3oBaHUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOUTaHMS, BIUSHHA
KOMIIOHEHTOB 9KOCHCTEM, AHTPOIIOTEHHBIX W3MEHEeHU
B DKOCHUCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MpEBpallleHUE SJHEPTUU B brocdepe.

I[1P6 7. CdopMHpPOBaHHOCTE yMEHHUS NPUMEHATH IOJy4YEeHHBIE
3HaHUS UIT OOBSCHEHUS] OMOJIOTMYECKHX IPOIECCOB M SIBICHUH,
JUISL TIPUHSTHS] TMPAKTUYECKUX PEHICHHH B MOBCEIHEBHOW KU3HU




M0 €€ [JOCTIKCHHIO: COCTaBIATh IJIaH  JICMCTBHIA,
pacnpenensiaTb poJiM € y4ETOM MHEHUW YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM pabOThHI

c 1enplo ofecrmeyeHHs OE30MAaCHOCTH CBOEro 370POBbI U
3JI0pOBbsl OKPYKAIOIIUX JIIOJIEH, cOOM0IeHusT 310poBoro odpasza
JKA3HU, HOPM I'PaMOTHOI'O TIOBEJCHHUS B OKPYKAIOILIEH NPUPOIHON
cpelie; MTOHMMaHUe HeOOXOMMOCTH HCIOJIb30BAHUS TOCTUKEHHM
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH JUIS paIllOHAILHOTO
MIPUPOJIONOJIb30BaAHUS

IIK 1.2
Hcmons3oBaTh
KOHCTPYKTOPCKYIO,
HOPMAaTHBHO-
TEXHUYECKYIO U
MIPOU3BOICTBEHHO-
TEXHOJIOTHYECKYIO
JIOKYMEHTAIUIO IO
CBapKe..

- BIIQJETh HABBIKAMU TMOJIydeHHs HHPOpMAIUM U3
VCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTENBHO OCYILECTBIATh
IIOMCK, AaHajiu3, CHUCTEMAaTU3allUI0 M  HUHTEPIpETaIUI0
UHGOPMAaLIMU Pa3IMYHBIX BUJOB U (JOPM IIPECTaBICHHUS;

- CcOo3JaBaTh TEKCTHl B pa3IMYHBIX (opMarax C ydeToMm
Ha3HaueHUs MH(pOpMAIMK U LENEBOI ayIuTOpUM, BBIOMpas
ONTUMAIIbHYIO ()OPMY MIPEICTABICHHUS U BU3yaTH3aIHN;

- OLIEHUBATh JOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(pOpMaLHUH,
€€ COOTBETCTBME IIPaBOBbIM U  MOPAIbHO-3THUYECKUM
HOpMawm;

- WUCTOJNB30BaTh  cpencTBa  HWHGOPMAIMOHHBIX U
KOMMYHHKAI[UOHHBIX TEXHOJIOIMI B PEIIEHUN KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX W OpPraHM3allMOHHBIX  3aJad  C
coOmo/ieHMeM  TpeOOBaHUM  3PrOHOMHMKH,  TEXHUKHU
0€30MacHOCTH, TUTUEHBI, pecypcocOepekeHns, IPaBOBbIX U
3THUYECKUX HOPM, HOPM MH(OPMAIIMOHHOH 0€30MacHOCTH;

- BJIAJeTh HABbIKAMU  PAClO3HABaHHUA M  3aAIIUTHI
uHpopManuu, HHHOpMAIIMOHHON 0€30aCHOCTH JIMYHOCTH

c(hOpMUPOBAHHOCTH YMEHHI KPUTHYECKU OLICHUBATh
UHPOPMALIMIO  OUOJIOTUYECKOTO  COJCPKAHUS, BKIFOYAIONIYIO
ICCBAOHAYYHBIC 3HAHUSA H3 PA3JIMYHBIX HCTOYHUKOB (CpC,Z[CTBa
MaccoBOoW  HMH(OpMAIUKM, HAYYHO-TIOMYJISIPHBIC MaTepPUAIIbI);
HHTCPIIPETUPOBATH ITUYCCKHUC ACIICKThI COBPCMCHHBIX
UCCIICIOBAaHU B OWOJIOTHUHM, MEAUIUHE, OWOTEXHOJOIHH;
paccMaTpuBaTh  IJIOOATBHBIE  JKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBaTH IO OTHOIICHUID K HHM
COOCTBEHHYIO TIO3HUIIUIO;
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2. CTpyKTypa M coaepxanue 001eo0pa3oBaTe/IbHOH TUCHUILTHHBI

Bun yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 72
B T.4.

TEOPETUYECKHE 3aHITH 45
MPAKTUYECKHE 3aHITHS 8
nabopaTopHEIC 3aHATHS 5
IIpodeccuonanbHO OpEHTHPOBAHHOE Cojlep:KaHMe (Co/lep:KaHue 12
NMPUKJIAJTHOT0 MOYJIA)

IIPAKTUYECKUE 3aHATUS 11
J1ab0paTOPHBIE 3aHIATHS 1
Ipome:xkyTounasi arrectanus (auddepeHIMpOBaHHBIN 3a4eT) 2
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2.2. TemaTuyeCcKMid IJIAH M COAEPKAHNE TUCIIATIIMHBI

HanMenoBamme Conepmaﬂgne Y4eOHOro MarepuaJia (OCHOBHOE U npocbeccnonanbﬂou O6Lem dopmMupyemblie
OPHEHTHPOBaHHOE)®, 1a00PaTOPHbIE  MPAKTHYECKHE 3aAHATHS, NIPUKJIAJHOH MO1Y./1b KOMIIeTeHIIHH
pa3esioB U TeM 4acos
(IpU HAJIMYMH)
1 2 3 4
OcHoBHOeE coJepKaHue
Pa3znes 1. buoJsiorusi kak Hayka. ZKuBble CHCTEMbI M MX OPraHU3aIus 2
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa 2
buonorus buonorus — Hayka o xuBoit npupoae. CBsa3u 6M0NI0TUU ¢ 0OLIECTBEHHBIMU, TEXHUYECKUMHU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMmu, (pumocodueid, penuruei, STHKON, SCTETUKON U MPaBOM.
OOmas Ponp Ouonorun B (QOpPMHPOBAHUM COBPEMEHHOW HayyHOM KapTuHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTUYECKUX HAYK.
KU3HU Mertoabl MO3HaHUS >KUBOM MpHUpOnbl (HAOIIOAEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHHUE, OK-02
Kiaccu(uKanus, MOACIMPOBAHNE, CTATHCTUYECKAss 00padOTKa JaHHBIX ).
JKusble cucteMsl (GMOCHCTEMBI) KaK MpeaMeT u3ydeHus 6uonorun. OTauuue )KUBbIX CUCTEM
OT Heopraumyeckor nmpupoabl. CBOHCTBa OMOCUCTEM U UX pazHooOpasue.
YpoBHH OpraHM3alyH ouocucrem: MOJIEKYJISIPHO-T€HETHYECKH, KJIETOYHBIH,
OpPraHU3MEHHBIN, MOIMYJISIIMOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMO - T€OLEHOTHYECKUN),
O6uochepHblit
Pazgen 2 XuMHu4ecKHuii cOCTaB U CTPOEHHE KIETKH 12 OK-01, OK-02,
Tema 2.1. Coaepxanue y4eOHOIro MaTepuaa 2 OK-04
XUMHUYECKUH COCTaB | XUMUYECKUN COCTaB KJIETKA. XMUMHUYECKHE SJIEMEHTHI: MaKpOdJIEMEHTBI, MUKPOAIIEMEHTHI.
KIeTku. Bona Bonga um muHepanbpHble BemecTBa. @YHKIMM BOJBI M MHUHEPAIBHBIX BELIECTB B KIIETKE.
1 MUHEpaJbHbIE [TonnepkaHue 0CMOTHYECKOT O OaaHca
BCIICCTBA IIpakTHYecKoe 3aHATHE
[TpakTyeckas pabota Ne 1 «buonornueckas poiab MUHEPAJIbHBIX BELIECTB B 00ECIIEUEHUU
KHU3HEIESATEIbHOCTH OPraHU3MOB, MPOSIBICHU ArcOaTaHca MUHEPATIbHBIX JIEMEHTOB) 2
Tema 2.2. Coaeprxanue yueOHOro MaTepuaJa 2
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buonornuecku
Ba)KHBIE XUMHUYECKHE
COE€IUHEHUS

benku. CoctaB u cTpoenne 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHUMbIC AMHHOKUCIOTHI. AMHHOKUCIOTHBIM COCTaB. YPOBHM CTPYKTYphbl O€IKOBOM
MOJICKYJIbl (TIepBUYHAs,, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBoiicTBa OenkoB. buonorndeckue ¢yHkiun OenkoB. DepMeHTHI — OHOJOTHYECKHE
karanu3atopel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOcTpaTHas CHenuu(UIHOCTb.
Kodepmentsl. Buramunsl. OTinuns pepMEHTOB OT HEOPIraHUYECKUX KaTaau3aToOpOB.
VYraeBoasl: MOHOCAaxapuabl (IJII0KO3a, pubo3a U Ie30KCHpUO03a), aucaxapuabl (caxaposa,
JIAKTO3a) W TMOJMcaxapulpl (Kpaxmall, INIMKOTeH, Lelono3a). buonorndyeckue (yHKuuu
yrneBonoB. Jlumuasl:  Tpurmuepuns, Gocomunuasl, crepounsl. [mapoduisHO-
rusipodoOHble cBoiicTBa. buonormueckue ¢yHkuun sunuaoB. CpaBHEHHE YIJIEBOOB,
OCIKOB W JIMMNHIOB KaK MCTOYHHMKOB sHepruu. Hyknemnoswie kuciotel: JIHK um PHK.
Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX kucaoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u
¢ynkuuun PHK. AT®: crpoenne u GyHKINU

JlaGopaTopHble 3aHATHUSA

Jlaboparopnas padora Ne 1 «Omnpenenenue sButamuaa C B IPOTyKTaxX MUTAHU

Tema 2.3.

CtpyKTypHO-
(byHKLIHOHATBHAS
OpraHu3aIus KIETOK

Coaep:xanue yueOHOro MaTepHuaJia

[uronorus — Hayka o kierke. Knerounas Teopusi — mpuMep B3auMOJACUCTBUS UaeH U (aKkToB
B HayYHOM IIO3HAHUU. MeTo/bl U3y4eHUs KIETKU.

Krnerka kak nenoctHast xuBas cucrema. OOliue npuU3HAKU KJIETOK: 3aMKHYTasl HapyKHas
MemOpaHna, monekynsl JJHK kak renetnueckuit anmapar, cuctemMa CUHTe3a Oeska.

Tunsl KJI€TOK: JSykapuoTHYecKass ©  npokapuotrhyeckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTHueckon kieTku. Kierounas crenka Oakrepuil. CTpoeHHe 3yKapuOTHYECKOMH
KJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENBHOM, )KMBOTHOM U rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KJIETOK— KIJIETOYHas CTEHKa, MIMKOKaIWKC, UX ¢(yHkuuu. I[lnazmarnyeckas
MeMOpaHa, ee CBOMCTBA U (YHKIIUH.

[Mutormasma u ee opraHouabl. OpgHomemOpanHble opraHoujsl kietku: OIIC, ammapar
lonbmxu, nuzocombl. [lonyaBTOHOMHBIE OpPraHOWAbl KJIETKH: MHUTOXOHAPUH, TIACTHBI.
[Ipoucxoxxaenne MUTOXOHApUN M TwacTui. Buasl mmactun. HememOpaHHBIE OpraHou[IbI
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUOIH, PECHUYKH, >KIYTHKU. DYyHKIUU
OpPraHoOuOB KJIETKU. BkitoueHus.

SAnpo — perynstopHblii HeHTp kieTku. CTpoeHue siapa: sijepHas 000J0uKa, KapHoIlja3Ma,
XPOMAaTHH, SAPBIIKO. XpoMOCcOMBL. TpaHCIOPT BEIECTB B KJIETKE

JlabopaTropHble 3aHATHSA
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JIaGoparopnas padora Ne 2 «CtpoeHne KIETKHU (pacTeHusi, )KUBOTHbIE, TPUOBI) M KIETOUYHBIE
BKJIFOYCHHUS (Kpaxmall, KapOTHHOUIBI, XJIOPOILIACTBI, XPOMOILIACTHI)

Paznen 3. /KuznenessreJJLHOCTDL KJICTKH

Tema 3.1.
OOMEH BEIIECTB
Y TIpeBpaIICHUE

SHEPrUu

B KIIETKE

Conep:xaHue yueOHOIro MaTepuaJia

OOmMeH BemiecTB, WM METab0IU3M. ACCUMUIIALINS (TUTACTHYECKUN OOMEH) U AUCCUMUIISIUS
(9HepreTHyecKuii OOMEH) — JIBE CTOPOHBI €IMHOro Tporecca MeTabomuszMa. Poib 3aKkoHOB
COXpaHCHHS BEIIECTBA W SHEPrUM B TOHUMAaHWU MeTabosim3ma. Tunbl OOMEHa BEIIECTB:
aBTOTpOHBIA U TeTepoTpodHbIid. Poib (epMeHTOB B OOMEHE BEUIECTB W IMPEBPAIICHUH
sHepruu B Kietke. DorocuHTe3. CBeToBass M TeMHOBas (a3bl (orocuHTe3a. Peakuuu
¢dorocuntesa. DpdexruBHOCTH PoTOCHHTE3A. 3HAUECHHE (POTOCUHTE3A IS )KU3HU Ha 3emIle.
Brnusinue ycnoBuii cpeasl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIICHHS €r0 MPOJTYKTUBHOCTH Y
KyJIbTYPHBIX pacTeHMH. XeMOCHHTE3. XEMOCHHTE3Hpylolue OakTepuu. 3HAYEHUE
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMie.

DOHepreTuyeckuii OOMEH B KJeTKe. Paciieniienne BemecTs, BBICICHHE U aKKyMYJIMPOBaHUE
SHEPIUU B KIIETKE. DTalbl YHEPreTHUECKOro oOMeHa. [mkonu3. BpokeHue u ero BHIBL
Kucnoponnoe okucnenue, win KietoyHoe asixanue. OxucnurensHoe (pocopummpoBaHue.
O PeKTUBHOCTD IHEPTETHUECKOT0 OOMEHa

Tema 3.2.
Buocunres Oenka

ConepxaHue y4eGHOro MaTepuaJjia

Peaknum MaTtpuuHoro cuHte3a. [enermueckas wuHdopmanus u JHK. Peamuzauus
reHeTUYeCcKOo nHpopMauu B KieTke. [ 'eHeTnueckuii Ko U ero cBoiicTa. TpaHcKpunuus —
matpuunblii cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl  TpPaHCIALMM.
KoaupoBanue amuHokuciaor. Posb pubocom B OuocuHTE3E O€nKa

IIpakTHYecKoe 3aHATHE

HpaKTI/I‘IeCKaH pa60Ta Ne 2 «Pemienue 3ala4d Ha OIpPCACIICHUC IIOCICA0BATCIBHOCTU
HYKJICOTUI0B»

Tema 3.3.
Bupycsl

Coaep:xxanue yueOHOro MaTepuaJia

Hexknerounsie ¢popmbl xku3Hu — Bupychl. ctopust otkpeitus Bupycos (/1. U. MBaHoBCKuiA).
OcoOeHHOCTH CTPOCHMS M )KU3HEHHOTO IMKJIa BUpycoB. bakrepnodaru. bonesnu pactenui,
KUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmMmmyHnonedunura yenoseka (BUY)

— Bo30ymutens CIIM/a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM

OK-01, OK-02,
OK-04

Paspnen 4. PazMmHoKeHHe 1 MHAUBHAYAJbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.

\ Copep:kaHue y4eOHOT0 MaTepuaJa

OK-01, OK-02,
OK-04
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JKW3HEHHEBIN 1TUKIT
KJIETKHU

Knerounblii 1wk, WM SKM3HEHHBIH IMKI KieTku. MuHtepdaza um mwuros. Ilpoueccsl,
npotekatomue B uHTepdase. Perumkanus — peakius matpuadoro cunre3a JJHK. Ctpoenne
XpOMOCOM. XpOMOCOMHBII Habop — KapuoTuIl. IMMIOUIHBIN U TarIOUJHBIH XPOMOCOMHBIE
HaOopbl. XpomaTtuiapl. lluTomormueckne OCHOBBI Pa3sMHOXKEHHS M HMHIUBUIYaJIbHOI'O
pazButug opraHusmoB. Jlenenue kinerkm — wmuTo3. Craaum Mutosza. Ilponeccsl,
IMPOUCXOJAIIME HA Pa3HbIX CTagUAX MHUTO3a. DHOJOTMYECKHl CMBICI  MHTO3a.
[Tporpammupyemasi rudesb KJICTKH - allolTo3

Tema 4.2.
@opMbl pa3MHOKEHUS
OpraHU3MOB

Copep:kaHue y4eOHOTr0 MaTepuaia

@opMbI pa3MHOKEHHUSI OPraHU3MOB: 0€CIo0e U MoJioBoe. Buibl 6€croaoro pa3sMHOXKEHHUS:
JIENICHUE HAJIBOE M TIOUKOBAHKE OJTHO M MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHUE, BETeTaTHBHOE
pa3sMHOXkeHHE. FICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €TI0 3HAYEHUE JUISl CEIEKIIUU.
[TonoBoe pa3MHOXeHHUE, €ro OTAWYHMs OT Oecmoisioro. Meio3. Ctagun meio3a. [Iporeccsi,
npoucxoasuMe Ha craguax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonornueckuii cMbIC ¥ 3HaUYCHHE Meio3a. ["ameToreHnes — nporecc 00pa3oBaHMS MOJOBBIX
KJIETOK Y *UBOTHBIX. [10IOBBIE Kene3bl: CEeMEHHUKU U AMYHUKH. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KIIETOK — TaMeT (CIepMaTo30Wj], SHIEKIeTKa) — CIepMaToreHe3 W OOTCHE3.
Oco0EHHOCTH CTPOCHUS SIMIICKIICTOK U criepMaTo3onoB. Omnonorsopenue. [lapreHorenes

Tema 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Coaep:xxanue yueOHOIro MaTepuaJia

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHes). JTalbl
SMOPHOHAIIBHOTO PAa3BUTUS Yy IMO3BOHOYHBIX JKMBOTHBIX: JpOOJEHME, TracTpyisuus,
opranoreres. IlocToMOpuoHanbHOE pa3BUTHE. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsMoe, HempsiMoe (JIMYMHOYHOeE). BnusHue cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BpPOXKJEHHBIE ypojacTBa. Poct u pasBurue pacteHuil. OHTOreHes
IIBETKOBOT'O PAaCTEHHUs: ABOMHOE OIJIOAOTBOPEHHE, CTPOSHUE CEMEHHU, CTAIH Pa3BUTHS

Paszpnen 5. HaciiencTBEHHOCTh U M3MEHYHUBOCTh OPraHU3MOB

10

Tewma 5.1.
3aKOHOMEPHOCTH
HacleI0BaHHs

Coaep:xanue yueOHOro MaTepuaJia

[IpenMer u 3amauu TeHETUKH. POIb MUTONOTUU U SMOPUONIOTHH B CTAHOBIIEHUU TC€HETUKH.
Bxnag poccuiickux M 3apyOeXHBIX YUYEHBIX B pPa3BUTHE TEHETUKH. MeTOAbl TEHETHUKU
(TMOpUIONOTUYECKUH, IUTOTEHETHYECKH, MOJEKyIsapHO-reHeTHueckuii). (OCHOBHBIE
TeHETUYECKHE TTOHATHUS. | eHeThuecKasi CAMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKPEIIUBaHUH.

3aKOHOMEPHOCTH  HAacleOBaHWUs  NPU3HAKOB,  ycTaHOBJIeHHble [.  MeHnenem.
MonoruOpuaHOe CKpemuBaHue. 3aKOH €AMHOO0Opa3us THUOPHIOB TEPBOTO TOKOJICHHUS.
[IpaBuno nomMuHUpOBaHUS. 3aKOH paCHICIUIEHHUs MPU3HAKOB. ['MIIOTE3a YHCTOTHI TaMerT.
[TonHoe m HenmosHOE AoMuHMpOBaHHE. JlurnOpuaHOE CKpemrBaHue. 3aKOH HE3aBHCHMOTO

OK-01, OK-02,
OK-04
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HaCJICAOBaHHA IIPHU3HAKOB. HI/ITOFGHGTH‘IGCKI/IC OCHOBBI I[I/II‘I/I6pI/II[HOI‘O CKpCIIMBAaHMA.
AHanuzupyromee CckpemuBaHue. lcnonp30BaHHE aHATU3UPYIOMIETO CKPEI[MBAHHUS IS
OIpeJIeNIeHUs] TEHOTHUIAa 0co0U

IIpakTHyeckKoe 3aHATHE

[Ipaktuyeckas padora Ne 3 Pemenue 3a1au Ha onpeneneHne BEPOSTHOCTH BO3HUKHOBEHUS
HACJIE/ICTBEHHBIX IPU3HAKOB IIPU MOHO-, M-, MOJUTHOPUAHOM U aHAIU3UPYIOIIEM
CKpCHIMBaHNH, COCTABJICHUC 'CHOTUIIMYCCKHUX CXCM CKPCIIMBAHUSA

Tema 5.2.
CuemieHHOE
HacJeq0BaHue
MIPU3HAKOB

Copep:kaHue y4eOHOT0 MaTepuaJia

CuennenHoe HacienoBaHue IpusHakoB. Pabora T. Moprana 1o cuemieHHOMY
Haclle/IoBaHUIO TeHOB. HapylieHue cueIluieHHss TE€HOB B pe3ylbTaTe KpPOCCHHIOBEpA.
XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTuuecKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OINpeAeieHHEe Mojia. AyTOCOMbI U TOJOBBIE XPOMOCOMBI.
TI'omorameTHsie n rereporaMCeTHbIC OPraHUu3MBbl. HacneszaHHe IMPU3HAKOB, CHCIVICHHBIX C
10JIOM

HpaKTI/I‘{eCKOC 3aHsATHE

[IpakTnueckast padora Ne 4 Pemenue 3agau Ha omnpesiesieHne BEPOSATHOCTH BOSHUKHOBEHMS
HACJIe/ICTBEHHBIX ~ IPU3HAKOB  IPU  CIEIJIEHHOM  HAacleJOBaHUHM,  COCTaBJICHHE
TeHOTUIINYECKUX CXEM CKpEIMBaHMsI

Tema 5.3.
3aKOHOMEPHOCTH
M3MEHYHUBOCTH

Coaep:xanue yueOHOro MaTepuaJia

N3menunBOCTh. BUibl N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacleAcTBeHHas. Poib cpensl B
HEHACJIEeICTBEHHON M3MEHYMBOCTH. XapaKTEepPUCTHKAa MOAM(PUKALMOHHOM H3MEHYHMBOCTH.
BapuannonHbIN psanx v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KosnuectBeHHbIE
U KayeCTBEHHbIE MNPHU3HAKM U MX HopMma peakuud. CBoiicTBa MOJU(PHUKAIIMOHHOMN
U3MEHYUBOCTH.

HacnenctBeHHas, wiM TeHOTMNUYECKas W3MEHYMBOCTb. KomMOWHATHBHAs W3MEHYMBOCTD.
Meiio3 u MOJIIOBOM mpoliecc — OCHOBAa KOMOWHATMBHOM H3MEHYMBOCTH. MyTanmoHHas
u3MeH4nBoCcTh. Kiaccudukanus MyTanuii: reHHble, XpOMOCOMHBIE, TeéHOMHBIe. HacToTa u
NpUYMHB  MyTanuil. MyrareHHble (akTopbl. 3aKOH T'OMOJIOTMUECKHX DS/IOB B
HACJIEACTBEHHOMN U3MEHYUBOCTH
H. W. BaBunosa

Tema 5.4.
T'eneTuka uenoBeka

Coaep:xxanue yueOHOro MaTepuaJia

I'emetnka demoBexa. KapI/IOTI/IH gejjoBeka. (OCHOBHEBIE METOJABI TCHECTHKH YCIIOBCKA:
FCHC&HOFI/IHCCKI/Iﬁ, 6J'II/I3HeI_IOBBII71, HHTOFGHCTHQCCKHﬁ, 6HOXHMHHCCKHﬁ, MOJICKYJIAPHO-
TCHETHYCCKHIA. COBpeMeHHOG ONMpCaACICHUC T'CHOTUIIA: IMOJITHOI'CHOMHOE CCKBCHUPOBAHUC,
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reHOTUNHUPOBaHKE, B TOM uuciie ¢ nomouisio [11IP-ananu3a. Hacnencreennsie 3a00aeBaHus
YyelioBeKa: TeHHble O0Je3HH, OOJE3HW C HACIeACTBEHHONW MPeApacioiioKeHHOCTHIO,
XpoMocoMHbIe Oone3nu. Comarudyeckue W TeHepaTUBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[lpuHnunel  370poBOro  obOpaza JKM3HHM, JAMArHOCTUKH, NPOPWIAKTUKHA U  JICYCHUS
TCHETUYECKUX  OonesHed.  MeauKo-TeHeTHYeCKOoe  KOHCYJIBTUPOBAHHWE.  3HAYCHHE
MEIUIMHCKOW TEHETUKH B MPENOTBPALICHUU W JICYEHUHM TEHETHYECKHX 3a00JIeBaHMit
4eJI0BeKa

Pa3znen 6. DBoJronuon

Has1i OHoJIOrus

[ep}

Tema 6.1.
OBOJIOUOHHAA
TEeOpHst
H €€ MECTO
B OMOJIOTHH

Coaep:xaHue yueOHOro MaTepuaJia

[IpennocslIku BO3HUKHOBEHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHASA TEOPUS U €€ MECTO
B Owonoruu. BimsHue 5BOIONMOHHONW TEOPHHM HAa pa3BUTHE OHOJOTHHM W JAPYIHX HAyK.
CuzerenscTBa 3Bomonuu. [laneonronornueckue: Mocaea0BaTeabHOCTD MOSBICHNS BUIOB B
MAJIGOHTOJIOTHYECKOH JieTonucH, nepexomnbie (Gopmbl. buoreorpaduueckue: cxoacTBo u
paznuune ¢ayH U GJIOp MAaTEPUKOB U OCTPOBOB. DMOPHOJIOTMUECKUE: CXOACTBA U Pa3IUuUs
SMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTHMYHbIE, PYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE:
CXOACTBO MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX MyTeHl y Bcex
JKUBBIX OPIraHU3MOB.

OpomtonmonHas teopuss Y. Jlapuna. Ilpenmochbliku BO3HUKHOBEHHUS JapBHHH3MA.
JIBIDKYyILIIME CHUJIBI HBOJIONUHM BUAOB 10 JlapBuHy (M30BITOYHOE pPA3MHOXKEHUE TIpU
OTPaHUYEHHOCTU PECYpPCOB, HeolpeneiaéHHas MU3MEHUYHMBOCTh, OOpb0Oa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBonronus

ConepxaHue y4eGHOro MaTepuaJjia

Cunrernueckast teopust 3Boironuu (CTD) u e€ ocHOBHBIE TONOKEHHUS. MUKPOIBOIIOIHSL.
HOHy,TIS[HI/ISI KaK €IUHHUIa BUJ1a 1 3BOJIFOIINH.

JBuwxymme cuibl ((aKkTOpbI)IBOMIONUN BHUIOB B mpupoje. MyTallMOHHBIA Mpolecc H
KOMOMHAaTUBHasE W3MEHUYUBOCTH. [lomynsioHHble BOJIHBI W jApeiid reHoB. W3onsuus u
murpanusa. EctecTBeHHBIH 0TOOp — HampaBnstomui  (aktop dBomonuud.  DopMbl
€CTeCTBEHHOTO 0TOOpa. [IpUCIOCOOIIEHHOCTh OpraHM3MOB Kak pPe3yJIbTaT SBOJIOINNH.
[Ipumepsl mpucnocobieHuit y opranu3sMoB. Apomopdo3bl W UAHOATANTANWU. Bug u
Bunoob6paszoBanue. Kpurepuu Buma. OcHOBHBIE (OPMBI BUA0O00pa30BaHus: Teorpaduaeckoe,
HKOJIOTHYECKOE

Tema 6.3.
MakposBosnronus

Copep:kaHue y4eOHOT0 MaTepuaJa

MaxkposBomonusi. DopMbl  IBOJIIOLMU:  (pHIIETUYECKasl, JTMBEPreHTHAas, KOHBEPreHTHas,

OK-01, OK-02,
OK-04
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napauenpHasi. HeoOpatuMocTs 3BONIOIHMU

[IpakTuueckoe 3anarue Ne 5 «CpaBHeHHE BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHUIO»

Pa3znes 7. Bo3HUKHOBeHHE M pa3BUTHE KU3HHU HA 3emJie

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

Coaep:xaHue yueOHOro MaTepuaJia

JloHayuyHble NpPEICTaBICHUS O 3apOXKACHUM XKU3HU. HaydHble runore3bl BO3HUKHOBEHUS
KU3HU Ha 3emJie: abuoreHe3 U MaHCIepMus. XUMUYecKasi dBOTIONUs. AOMOTCHHBIN CHHTE3
OPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKUX. OKCIEPUMEHTAJIbHOE IOATBEPKICHUE
XUMHAYECKOH HBoJronMd. HavanbHble 3Tanbsl OHoJiormyeckoi ssosronmu. I'mnoresa PHK-
Mupa. PopMUpoBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HUKHOBEHHE IMPOTOKJIETKH. [lepBbie
KJIETKH M MX 3BOMIONKA. DOpMUPOBAHKE OCHOBHBIX T'PYIIT )KHUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3paM U nepuojaMm. Karapxeil. Apxeiickas U npoTepo30icKas
opbl. [laneosolickas spa u €€ mnepuoapl: KeMOpHUICKUM, OPIOBUKCKHM, CHIIYpUHCKH,
JIEBOHCKHI, KAMEHHOYTOJIbHBINA, NIepMCKUl. Me3030iickas 3pa U €€ mepuoibl: TPUACOBBI,
IOpCKUii, MesoBou. KaitHo3oMckasgs 3pa M €€ Nepuoibl: IMAJCOr€HOBBIM, HEOTCHOBBI,
AQHTPOIIOT€HOBBIM.

N

Tema 7.2.
Cucrema

OpraHn4e€CcKoro Mupa.

IIpoucxoxnenue
YeJI0BEKa —
AHTPOIIOrCHE3

Coaep:xaHue y4eOHOro MaTepuaJia

Cucrema OpraHm4yeckoro Mupa Kak oTpakeHue 3BOJIOLMU. OCHOBHBIE CHUCTEMATUUYECKHE
TPYIIB OPTaHU3MOB. XapaKTEPUCTHKA KJIMMaTa W T€OJIOTUYECKHX TporeccoB. OCHOBHBIC
STambl SBONIOIHUH PACTUTENBHOTO W JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHHid W
KUBOTHBIX. [TosiBIICHHE, pac[BET ¥ BBIMUPAHKE TPYIII KUBBIX OPTaHU3MOB.

DBONIOIUS  YeNoBeKa. AHTpPOMOJOTUS Kak Hayka. Pa3BuTue mpeAcTaBIeHUH O
MIPOUCXOXKACHUU dYeJoBeKa. MeToapl u3ydeHusi aHTponoreHe3a. CXOICTBA W pa3IHuus
YelnoBeKa W KUBOTHBIX. CHCTeMaTH4ecKoe TMOJNOKEeHHe uYenoBeKa. JIBMKyIue CHIIBI
(dbakTopel) anTpomorene3a. HaciencTBeHHas HW3MEHUMBOCTh M €CTECTBEHHBIH OTOOP.
OOmiecTBeHHBI 00pa3 JKU3HH, UW3TOTOBJICHHE OpYIUN Tpyda, MBIIUICHHE, peYb.
YenoBeueckue pachl.

OK-01, OK-02,
OK-04

Paznen 8. Oprann3mMspl 1 OKPYKAKOIIAS Cpena

Tema 8.1.

\ Coaep:xanue yueOHOro MaTepuaJia

OK-01, OK-02,
OK-04, OK-07

18



DKoJIOTHSs
Kak Hayka. CpeJibl
KU3ZHHU.
DKOJIOTUYECKHUE
(bakTopsI

DKOJIOTHs KaK HayKa. 3a/laud U Pa3/esbl 3KOJIOTHU. MeToIbl SKOJIOTUYECKUX HCCIIEeIOBAHUN.
DKOJIOTHYECKOE MHPOBO33PEHHE COBPEMEHHOro 4yesioBeka. Cpeapl 0OMTaHMS OpPraHU3MOB:
BOJIHAS, HA3€MHO-BO3/AYyIIHAs, MOYBEHHAs, BHYTPHOpPTaHU3MEHHAas. OKOJIOTUYECKHE
(dakTopel. Krnaccudukanus skoorudeckux (akToOpoB: aOMOTHYECKHE, OHUOTHYECKHE U
aHTpororeHusle. JleiicTBue 93KOJIOrMYecKHX (HAaKTOPOB HaA OPraHU3MbL. AOMOTHYECKHE
(bakTopbI: CBET, TeMIeparypa, BiakHOCTb. Dortonepuoausm. [IpucrnocobieHuss opranu3mMoB
K JeicTBui0 abuotndeckux ¢aktopoB. buonorndyeckue putmbl. buormueckue (akTophI.
Bunelt O6MOTHYECKMX B3aUMOJICHCTBUIN: KOHKYpEHLMs, XHUIIHH4YecTBO. llapazutusm,
MYTYyaji3M, KOMMEHCATu3M (KBapTUPAHCTBO, HAXJICOHUYECTBO), aMEHCAIN3M, HEHTPAIU3M.
3HaueHne OMOTHYECKHUX B3aUMOACHCTBUM ISl CYIIECTBOBAaHUS OPraHU3MOB B MPHUPOIHBIX
cooOlmiecTBax

Paznen 9. CoodmiecTBa

H 3KOJOIrn4eCKue CuCTeMbl

Tema 9.1. Coaep:xxanue yueOHOro MaTepuaJia
CoobmectBa CoobOmiectBO  opranu3mMoB  —  OworeHo3.  CTpykTypbl ~ OHOIIEHO3a:  BHJIOBas,
OpPraHHU3MOB, IIPOCTpaHCTBEHHAs, Tpoduueckas (rnuuiesas). Bunbl-noMuHanTsl. CBsi3u B GHOLIEHO3E.
JKOCHCTEMBI Okonorndyeckue cucrteMbl (9Kocuctembl). IloHaTrne 00 »KocucTeMe W OHOTEOIECHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOIYLIEHThI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPTHH B dKOCUCTeMe. Tpodudeckue (NMUIICBBIC) YPOBHH
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKAa3aTeNld 3KOCHUCTEMBI: OHoOMacca,
MPOIYKIMS. DKOJIOTUYECKUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OMoMaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, CaMOpEryJisinysl, pazsutue. Cykueccus
Tema 9.2. Coaep:xaHue yueOHOro MaTepuaJia
buocdepa — VYuenue B. U. Bepnaackoro o 6uoctepe. ['panuiipl, coctaB u cTpykTypa ouocdepsl. XKusoe
riobanbHas BeuiectBO M ero ¢yHkuuu. OcobeHHOCTH Ouocdeppl Kak TINI00ATbHOM 3KOCHUCTEMBI.

JKOCHCTEMA 3eMIIn

JluHamMuueckoe paBHOBecHEe U oOpaTHas CBsizb B Ouocdepe. KpyroBopoTsl BeuiectB u
OMOreOXMMHYECKUE IHUKJIBI 3JIeMEHTOB (yriaepoja, a3oTa). 30HAJbHOCTh OuoChephl.
OcHOBHbIE OMOMBI CYILIN

Tema 9.3.
Biangaune

IIpodeccnona/ibHO OpPHEHTHPOBAHHOE COAep:KaHMe (CoaepikaHHe TMPHUKJIATHOIO
MO/LYJIst)

AHTPOITOTEHHBIX
(akTopoB Ha

ouochepy

UYenoseuectBo B Omocdepe 3eMian. AHTpOTNOreHHbIe n3MeHeHus B Ouocdepe. [modanpHbIE
sKosioruueckue mpodaembl. CocylecTBOBaHHE NPUPOAbI M uenoBeuecTBa. CoxpaHeHHE
O0uopa3zHoOOpa3usi Kak OCHOBa ycToMuuBocTH Ouocdepbl. OCHOBa palMOHAIBLHOTO
yIpaBJIeHUs] MPUPOJHBIMH pecypcaMH U HX HCHoib3oBaHUE. JlocTHxkeHus OUONOTHH U
OXpaHa IPUPOJBI

OK-01, OK-02,
OK-04, OK-07
IIK1.2
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HpaKaneCKoe 3aHsATHE

[TpakTrueckas padota Ne 6 «OTX0abI TPOU3BOICTBAY»

Tema 9.4.
Bnusnaue conuanbHO-
9KOJIOTHYECKUX
¢dakTopoB Ha
3JI0pPOBbE YEJIOBEKA

IIpodeccuonanbHo
MOYJis1)

OpPHEHTHPOBAaHHOE co/iep:kaHue (Colep:KaHWe NPHKJIATHOTO

310pOBbE U €ro cocTaBisAromue. OakTopsl, MOJIOKUTEILHO U OTPULIATENBHO BIUAIOIIUE HA
opranusM denoBeka. [IpoOiieMa TEXHOTEHHBIX BO3JCHCTBUH Ha 3/I0pPOBbE UEIIOBEKA
(27eKTpOMarHUTHBIE IOJIsA, OBITOBAs XHMMHA, W30BITOUHBIC WIYMbl, pagualus U T.IL.).
Ananrtanus opraHu3Ma uenoBeka K (akropam okpyxatomieid cpensl. [TpuHImmns
(dopmupoBaHus 310poBbecOeperaroniero noseaeHus. Puszndeckas aKTUBHOCTb M 3/J0POBbE.
buoxumnueckre acieKThbl paliiOHaIbHOIO MUTaHUS

JlaGoparopHble 3aHATHS

JIaGoparopHnast pabora Ne 3«BnusiHue aOMOTHUECKUX (PAKTOPOB Ha YeJIOBEKa» (B KaueCcTBE
TPUTTEPOB, CHIDKAIOIMX Pa0OTOCHOCOOHOCTh, HCIOJIb30BaTh YCIOBHS OCYILECTBICHUS
podecCHOHATLHOM IEATSIBHOCTH: IIIyM, TEMIIEpaTypa, Gu3ndecKas Harpy3Ka u T.11.)

Pazjen 10. Cesiekuusi OpraHn3MoB, OCHOBbI OMOTEXHOJIOT UM

Tema 10.1.
Cenexuust
KaK HayKa U TpoIiece

Coneprxkanne ydeOHOro Marepuania

Cenexkuus Kak Hayka W IpolecC. 3apoKIACHHUE CENEKIUU U aoMecTukanus. Ydyenue H. .
BaBunioBa 0 meHTpax MHOrooOpasus M IPOUCXOXKIEHUS KYJIbTYpHBIX pacTeHHid. LleHTpsl
IIPOUCXOXKACHNUS JOMAIIHUX XUBOTHbIX. CopT, mopoxa, mrtamMm. COBpPEMEHHBIE METOJIBI
CEJIEKIIUU. MaccoBblit
U UHAMBHUIYAIbHBIM OTOOPHI B CEJNEKIMHM pacTeHUH M KMBOTHBIX. OLEHKa 3KCTephepa.
bnuskoponcTBeHHOe ckpemyBaHue — MHOpuUAUHT. Yucras nuaus. CKpenyuBaHHE YHCTHIX
muHud. [etepo3uc, umu ruOpuaHas cuina. HepoJACTBEHHOE CKpelMBaHHE — ayTOPUIMHT.
Otnanénnas rulOpuamzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 U IOJy4eHHe
MOJIMIIIONJOB. JIOCTHKEHHMSI CETIEKIIMU PACTEHUH, d)KUBOTHBIX 1 MUKPOOPIraHU3MOB

Tema 10.2. buoTtexHonorus Kak oOTpacib NPOM3BOJCTBA. ['€HHas WHXKEHEpUs. OTalbl CO3JaHUS
OcHoBBI pexomOunanTHOU JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Kierounsle
OMOTEXHOJIOTUHU KYJIBTYPHI. MUKpOKIIOHATIBHOE pa3MHOXEHUE pacTeHui. KnonnpoBanue
BBICOKOIIPOIYKTUBHBIX CEJIBbCKOXO3SIICTBEHHBIX OPraHM3MOB. DKOJOTHYECKUE M ITHYECKHE

npo6sembl. 'MO — reneTndyecki MOANMGHUIIMPOBAHHBIE OPTaHU3MBI
Tema 10.3. IIpodeccnoHATbHO  OPHEHTHPOBAHHOE  CO/iepKaHHe  (coAeprkaHHe NPHKJIATHOIO

OK-01, OK-02,
OK-04, OK-07
IIK1.2
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buorexnonoruun
B )KU3HH U Npodeccuu

MOJLYJIst)

OcHoBHbIE HaNpaBICHUS COBPEMEHHONW OMOTEXHOIOTHH B MPOPECCHOHATBHON A TeIbHOCTH
YEJI0BEKa. Meronsl OMOTEXHOJIOTHH. OOBEeKTHI OMOTEXHOJIOTHUH. JTHkKa
OMOTEXHOJIOTHYECKUX

U TEHETHMYECKUX OJKCHepuMeHTOB. IIpaBmia moncka W aHanu3a OMOIKOIOTUYECKOMH
nHpopmaruu

U3 pa3jMyYHbIX MUCTOYHMKOB (HayyHas M yueOHO-HayuyHas JINTEpaTypa, CPEICTBAa MACCOBOM
nHpopmanuu, cetb IHTEpHET U 1pyrue)

HpaKTI/I‘-IeCKOC 3aHATUC

[IpakTuueckas pabora No 7 Keiicel Ha aHanu3 HHPOpPMALMKU O HAYYHBIX JOCTHKEHHSIX B
00J1aCTH TCHETUYECKUX TEXHOJIOTHH, KIIETOYHOW WHKEHEPUH, MUIIEBBIX OMOTEXHOIOTHIA.

Pa3gea 11. Pemienne k

eiicoB B 00.,1aCTH OHOTEXHOJIOT i *

Tema 11.1.1.
buorexnonorun
B MPOMBIILIJIEHHOCTH

IIpodeccuonajibHO OpPUEHTHPOBAHHOE COAep:KaHHe (Coaep:KaHUEe TMPHUKJIATHOTO
MO/1YJIfA)

Pa3zButue npoMbIIITIEHHOM OMOTEXHOJIOTUH U €€ NMPUMEHEHHUE B KHU3HM 4ellOBeKa, MOUCK U
aHaIM3 MHQOPMALUKU U3 Pa3IMYHbIX UCTOYHUKOB (Hay4yHas U yuyeOHO-HayuyHas JUTeparypa,
cpezAcTBa MaccoBoi MHpOpMaLuy, ceTb IHTepHeT u Apyrue)

HpaKTI/I‘leCKI/IC 3aHATUA

[Tpaktyeckas pabora Ne 8 Keiicel Ha aHamu3 MHPOPMALKMU O PAa3BUTUHU MPOMBIIUIEHHON
OMOTEXHOJIOTUH (110 MUHU-TPYIIIaM).

Tema 11.1.2.
CoruanbHo-
JTUYECKUE ACIIEKTHI
OHMOTEXHOJIOTHI

IIpodeccuonanbHO OpHEHTHPOBAHHOE cojep:kaHue (colep:KaHUe TPHKJIATHOIO
MO/1YJIAA)

OTHYECKUE acleKThl Pa3BUTHsI OMOTEXHOJOTHI 1 MPUMEHEHUE UX B J)KU3HU YeJIOBEKa, MOMCK
U aHanu3 MHQOpPMalMM M3 pa3IMYHBIX HCTOYHMKOB (Hay4yHas U YydyeOHO-Hay4Has
JUTEparypa, CpelicTBa MaccoBoil nHdopmaruu, cetb IHTepHET U pyrue)

IIpakTuyeckue 3aHATHSA

[IpakTnueckass padora Ne 9 Keiicbl Ha aHanmu3 wuHpoOpManuu 00 STUYECKHX aCHEKTax
pa3BUTHS OMOTEXHOJIOTHH (110 MUHU-TPYIIIIAM).

OK-01, OK-02,
OK-04, OK-07
IIK1.2
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Tema 11.1.3. IIpodeccuoHalbHO OpMEHTHPOBAHHOE cojiep:KaHUe (COdep:KaHHe MNPHUKJIAJTHOIO 4
buorexuomorun MO/1YJISA)
U TEXHHUYECKUE PazButue OMOTEXHONIOTHMII € TPUMEHEHHEM TEXHMYECKHX CcHcTeM (OHMOMH)KeHepus,
CHCTEMBI ouonHdopmaTika, OMOHMKA) M WX NPUMEHEHHE B JKU3HU YEJOBEKa, IMOWUCK W aHaJIu3
uHbOpMAlMM W3 PpA3IMYHBIX HCTOYHMKOB (HayyHass M y4yeOHO-HaydHas JUTepaTypa,
cpezacTBa MaccoBor MH(POpMaIuH, ceTh IHTEpHET U Apyrue)
IIpakTHyecKue 3aHATHSA 2
[Tpaktuyeckas padora Ne 10 Keiicol Ha aHanu3 uHMOpMAIMK O Pa3BUTUU OUOTEXHOJIOTUH C
MIPUMEHEHHEM TEXHHUECKUX CUCTEM (I10 MUHU-TPYIIIaM).
[Ipaktuueckas padora Ne 11 3ammra keiica: mpencTaBieHHE PE3ybTaTOB PEUICHUS KEHCOB 2
(BBICTYILJIEHUE C NTPE3EHTAIUEH)
IIpome:kyTounasi arrectanus (1uddepeHITMpOBaHHbINA 3a4eT) 2
Bcero: 72
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3. YCJIOBUS PEAJIU3AIIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JUCIUIIVIMH

3.1. I[.J'Iﬂ peajm3danuu nNporpaMmsl JUCHUILIMHBI MPEAYCMOTPEHLI CJICAYIOIIIUE
crnenuajJabHbIC MOMCIICHUSA

Kadouner xumuu u 0M0J10THH

1. Cneyuanusuposannas mebens u cucmemvl XpaHeHus.:

— CTOJI MIPENo/IaBaTelis ¢ AIUKaMU JJIs XpaHEHUS;

— Kpeciio NMpernoaBaTes;

— JIoCKa yueOHas;

— mKadbl U9 XpaHEeHUs. HATJISAHBIX TOCOOUI U y4eOHO-METOIUYECKOT0 KOMILIIEKCa;
— MOCaI0YHBIE MECTa M0 KOJUYECTBY 00yUarOIINXCS;

— CTOJI YYCHUYECKHIA;

— CTYJ1 YYCHUYECKH.

2. Texnuueckue cpedcmesa.

— CeTeBOH QUIBTP;

— MYJIbTUMEINA-TIPOCKTOP C SIKPAHOM;

— YKa3Ka-Ipe3eHTep Uil PE3CHTAIHIA;

— HOYTOYK IIpernoaaBartens

— 0(MCHBIH MMaKeT IPOrPaMMHOTO 00ECTICUCHHST; — JTUIICH3HOHHOE MPOrpaMMHOE 00ECIICUCHUE;
— 00pa3oBaTeIbHBIN KOHTEHT U CHCTEMa 3allIUThI OT BPEIOHOCHON MH(pOpMAaIy;

— noctym K cetr HTepHeT;

— TIPUHTED.

3 Cneyuanuzuposanroe 000pyoosaHue

3.1 6uonocuss (MUKPOCKOIIBI, CEKYHIOMEp, TOHOMETp, JaboparopHas mocyaa (TpoOHpKH,
HOJCTAaBKH JJIs1 IPOOUPOK, MUHIIETHI, MECOK, CTYNKH C MEeCTHUKaMM, IPEIMETHbIE U TOKPOBHBIE
CTEKJa, CTEKJISIHHbIE MaJIOUKH, MpenapoBajbHbIE UIJIbI, (UIbTpOBaJibHAs OyMara (canderkn),
CTaKaHbl) THIIEPTOHUYECKHH pacTBOp XJIopuAa HaTpus, 3%-HbI pacTBOP MEPOKCHIA BOAOPOAA,
pacTBop iloj1a B HOAUCTOM KaJluu, TIIUILIEPUH.

4. Jlemoncmpayuonmsie yueOHO-HAAOHbIE NOCOOUS!

— KOMIUIEKT Yy4eOHO-HATJSAHBIX MOCOOMI (HAOOPHI IIAPOCTEP’KHEBBIX MOJEIEH MOJIEKY,
MOJICTTM KPUCTALUTUHICCKUX PENICTOK, KOJUICKIIUU TMPOCTHIX M CIOXKHBIX BEIIECTB; KOJUICKITUU
MOJIMMEPOB; KOJUIEKIUS TOPHBIX TIOPOJT U MUHEPAoB, Tabnuia MeneneeBa, yueOHble (GUIbMBI,
rdpoBbie 00pa3oBaTeIbHBIE PECYPCHI);

— KOMIUIEKT y4e0HO-METOIWYECKOW OKYMEHTAllMd, B TOM YHCIE Ha SJIEKTPOHHOM
HOocHTeNe (YIeOHUKH W ydeOHBIe TTOCOOMS, KapTOUYKH-3aaHHsI, KOMIJICKTBI TECTOBBIX 3aaHHIA,
3alaHuil JUIsi KOHTPOIBHBIX paboT, AN pa3HBIX BHJOB OIICHOYHBIX CPEICTB, TEKyIIeH u
MIPOMEXKYTOUYHOM aTTECTALMH, METOAUYECKHE PEKOMEH IAIINU U pa3paboTKH).
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3.2. UnopmannonHoe odecnevyeHne peaau3amum NporpaMmmbl
[lepeuens y4eOHbIX u3nanuii, UHTEpHET-pECYPCOB, AOMOIHUTEIBHOMN JIUTEPATYPHI:

OcHoBHasi:
JlomostHuTEIBHAS

1.buonorust mis mpodeccuit M CIENUATBHOCTeH TEXHUYECKOTO M €CTeCTBEHHO-HAYYHOTO MPOQWIIeH:
y4e0. A CTYyJIEHTOB 00pa3oB. yUpexJeHHUH cpel. npod. obpasosanus / B. M. Koncrantunos, A. T
Pezanos, E. O. ®aneena; [log pen.  B. M. KoncrantunoBa. — M.: M3naTenbckuil LEHTp «AKaneMusy,
2018. - 336 c.

2. buonorus: yuebunx/ A.I'. Mycradwun, B.b. 3axapos. — MockBa:KHOKYC, 2018.- 424 c.

3.buonorust. O6mas Omonmormst. 10-11 kn. yueO.nmsa obmeobpazoBat. yupexaenuit/J].K.benses,
II.M.Bopomunx, H.H.Bopontos u mp./ - M.; IIpocBemenue, 2010. — 304 c.

4. O6mas ouomorust: Yued.mist 10-11 xmaccoB odmeodpaszoBatenbHbix yupexaennit / FO. W. Tlonsackwit,
A. J1. bpayn, H. M. Bepsunun u np.; [lon penakuueit 1O. W. Ionsuckoro. — 28 uzn. — M.: Ilpocsemienue,
2000. — 287 c.

5. buonormst B Bompocax W oTBeTax: Yd4eO.mocobwe misa mkonpHukoB / B. H. HlaxoBuuy. — MH.:
Wznatensckuii nentp «CoBpeMeHHoe ciaoBoy, 2001. — 320 c.

3J'[€KTpOHHI)Ie Oﬁp a30BaTe¢C/IbHbIC PECYPCHI:

1. buosiorust : y9eOHUK W MPAKTUKYM JJIsi CPEIHEro MpodecCHOHATLHOrO 00pa3oBaHUs / 1O
penakuueir B. H. SApeiruna. — 2-e u3a. — Mocksa : U3parensctBo Opaiit, 2025. — 377 c. —
(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-534-09603-3. — TekcT : 2IeKTpOHHBIN //
Oo6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://www.urait.ru/bcode/579596

2. Buosorus: KJICTKM M TKaHH : y4COHUK ISl CpeaHero mpodeccuoHanbHOro obOpasoBanus /

. K. O6yxos, B. H. KupunenkoBa. — 3-¢ uzg., nepepad. u gom. — Mocksa : M3narenbcTBo
FOpaiir, 2025. — 358 c. — (IIpodeccronansnoe odpazoBanme). — ISBN 978-5-534-07499-4.
— Tekcr : oanektpoHHbI // OOpa3zoBatenbHass miargopma FOpait [caiit]. —

URL: https://www.urait.ru/bcode/564645
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUSA 00111€00Pa30BaATEeIbHOM IUCHUNIMHBI

KoHTpoJIb U oOlleHKa pe3ylbTaTOB OCBOCHUS O0IIe00pa30BATEIBHON UCIIUTUTHHBI

PaCKpBIBAIOTCS Uepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HAapaBIeHHbIC Ha (JOPMHUPOBAHUE OOLINX

u HpO(beCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II‘/'I I10 pasgciaM U TEMaM COACPIKaHUA yqe6Hor0 marepuala.

Oo6masi/npodeccuonanbHast
KOMIeTeHIHA

Pa3zgen/Tema

Tun OLIEHOYHBIX

MeponpusiTUs

OK 01. Bsibupars cmocoObl
pelieHus 3a1a4
npohecCHOHATBLHOM
JIeSATEIbHOCTH TPHUMEHHUTEILHO
K Pa3JIMYHbIM KOHTCKCTaM

Temrr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4IT-0/c®, 9.5M1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.1I1-0/c

OO6cyxeHue 1mo Borpocam
JEKIUU

PazpaboTtka rioccapus
3anoiHeHue  CpPaBHUTEIbHBIX
TaOIIuUIL

TectupoBanue

VYerHbli onpoc

JIUKTaHT Ha HCIIOJIb30BAHUE
apryMeHTOB, OHOJOTUYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue  pe3ynbTaTOB
MPAKTUYECKHUX padoT
KoHnTponbHble paboThl

3amuTa TBOPUYECKHUX padoT

amra WHIMBUIYaTbHBIX
MIPOCKTOB
Brinonnenue 3aJIaHUHN

HpOMe)KYTOqHOﬁ aTTeCTallun

OKO02.Ucronp30Barhb

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

OnenuBaemast TUCKYCCHS 11O

COBpPEMEHHBIE cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | Bompocam JeKIUN

IIOHCKa, aHaJIn3a 7.1-7.3, 8.1, 8.2, 9.1-9.3, Pa3pa60TKa MEHTaIbHOM

" MH(pOpPMAaIMOHHbIE 10.2, 10.3T-0/c, 11.11I-0/c 71a00paTOpHBIX paboOT

TEXHOJIOTUH JUIS BBITTOIHEHHS [IpencraBieHne pe3ynbTaTOB

3a1a4 npodeccuoHaIbHON IPAaKTUYECKUX paboT

JeSITeTbHOCTH [IpencraBieHne yCTHBIX
COOOLIEHUH C Mpe3eHTalue,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHUKOB,
PEKOMEHIOBaHHBIX
IpernoJiaBaTeseM

OK04.9¢dexTnBHO Tewmsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxeHne o Bopocam

B3aHMO/ICHCTBOBATD v | 43 5.1-54,6.1-6.3, 7.1-7.3, | TeKIuH

paborath B

KOJUICKTUBC H | g 1 8.2 0.1-9.3 HpeJICTaBJ'IeHI/Ie PE3YIBTATOB
KoMarAe 9.4I-o/c, 9.5I-o/c, 10.1, gg;ffaqugﬁeﬁifpaesm
10.2, 10.3IT-o/c, 11.1I1-0/c Samuta WHIMBUIYATBHBIX
IIPOEKTOB
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OKO07.CozeiicTBOBaTH

COXpaHEHUIO OKpYy’Karolen
CpeIbl, PECypPCOCOEPEKEHUIO,
MPUMEHSITD 3HAHUA
00 W3MCHCHUU KJIuMara,
MIPUHIIMIIBI OepexIIMBOro
MPOU3BOJCTBA,  APPEKTUBHO
JIEUCTBOBATE

B UPE3BBIYAMHBIX CUTYALUAX

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-43, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.311-0/c, 11.111-0/c

OO6cyxeHue 1mo Borpocam
JEKIUH

Pa3pabotka rioccapus
3aroyiHeHNEe  CPaBHUTEIbHBIX
TabIHIl

TectupoBanue

VYerHbli onpoc

JIMKTaHT Ha UCMOJIb30BaHUE
apryMeHTOB, OHOJOTUYECKOU
TEPMUHOJIOTUH U CUMBOJIUKH
NunuBunyanbHas
caMmocCTosTeNbHas paboTa
[IpencraBienue pe3ynbTaTOB
IPAaKTUYECKUX paboT
KoHTponbHbIE paboThI

3amura TBOpUECKUX padoT
3amura UHUBUAYaJIbHbBIX
IIPOEKTOB

Beinonnenue 3aanuii
IIPOMEKYTOYHOM aTTECTalluN

IIK 1.2

Hcnonp3oBaTh
KOHCTPYKTOPCKYIO,
HOPMAaTHUBHO- TEXHUYECKYIO U
MIPOU3BOACTBEHHO-
TEXHOJIOTHYECKYIO
JIOKYMEHTALMIO IO CBApKE..

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-43, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.3IT-o/c, 11.1I1-0/c
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