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1 OBIIAS XAPAKTEPUCTUKA PABOUYEM MPOTPAMMBI YYEBHOTI'O TIPEIMETA
OVII.13 BUOJIOI'Uus1

1.1 O6snacTs npuMeHeHHus padoyeid MPOrpamMMbl

Pabouass mporpamma ydebnoro mnpeamera OVIIL.13 buonorus sBiseTcss 4acTbio
OporpaMmbl  cpeiHero ooémero oOpazoBanuss no crnenuansHoctn CIIO  23.02.09
ABTOMaTMKa U TeJleMeXaHuka Ha TpaHcnopTe (HKeJe3HOJIOPOKHOM TPAHCIIOPTE)
(yrBepkzeH mpukazom MunnpocBenieHus Poccun ot 27.08.2024 Ne 608). PaGouas
nporpamma OVII.13 buonoruss pazpaborana B coorBerctBuu ¢ DPI'OC COO (B
NEUCTBYIONIEH  pelakiuu) W C  y4eToM TMpUMEpPHOW  pabouedl  Mmporpammbl
oOmeoOpazoBarenbHol  aucuumuiuHbl  «buonorusiy s mpodeccroHaIbHBIX
oOpazoBarensHbix opranusanuii UPIIO (ytBepkaena mpotokosmom Ne6/2025 ot «18»
ampens 2025 r.).

[Ipu peanuzamuu pabouell TPOrpaMMBI  MOTYT HCIIOJB30BATHCS  PA3TUIHBIC
oOpa3oBaTelbHbIE TEXHOJOTMHM, B TOM 4YHCIE JUCTAaHIIMOHHBIE OOpa3oBaTEIbHBIC
TEXHOJIOTUH, HJIEKTPOHHOE OOyUCHHE.

1.2 Mecrto yueoHoro npeamera B crpykrype OOII-ITIIICC3:

B yueOnbix manax OOII-IIIICC3 yuebnsiii npenmer OVYII.13 buonorust BXoauT B
COCTaB OOIIUX YYEOHBIX MPEAMETOB, (DOPMUPYEMBIX W3 00s3aTENBHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero odmiero odpazopanus, 1 crenranbHocTedt CI1O. C yuérom
npod s OCBaMBaEMOM CIIEIIMAIBHOCTH YUE€OHBIN TIpeaMeT peanusyercs Ha 1 Kypce.

1.3 Ilnannpyembie pe3yabTAaThl OCBOCHHUSI Y4eOHOI0 MpeaMeTa:

1.3.1 Leanb yyeOHOTO npeaMera:

CopnepxaHue TporpaMmbl  00Ie00pa30BaTENbHON  TUCHUTIIUHBL  «bHOTOTHs
HAIPaBJICHO HA JJOCTUKEHUE PE3YJbTATOB €€ U3YUYEHUs B COOTBETCTBUU C TPEOOBAHUSIMU
OI'OC COO c yuerom mnpodeccuonansuort HampasieHHoctu PI'OC CIIO. Iens
W3YUYeHUs] TUCHUIUINHBI «buonorus» Ha 0a30BOM YpOBHE — OBJIAJICHUE OOYYarOIIUMUCS
3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHATILHON OpPraHU3alliy >KUBBIX CUCTEM Pa3HOTO paHra u
npuoOpeTeHre YMEHUW UCMOJb30BaTh AT 3HAHUSA JJIl TPAMOTHBIX JCHCTBHM B
OTHOIIICHUH OOBEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHre Lenu W3y4YeHus IUCUUIUIMHBL «buonorus» Ha 0a30BOM ypOBHE
o0ecreuynBaeTcs perieHueM CIEeIyIOIuUX 3a1a4:

® OCBOCHHE 00YYAIOIIMMHUCS CUCTEMbI 3HAHUM 0 OMOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBUiax, CIyXalluX OCHOBOM s

dbopMHUpOBaHUs TIPENCTABICHUNM O ECTECTBEHHO-HAYYHON KapTUHE MHUpa, O METoAax
HAYYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3i U OCOOCHHOCTAX KUBBIX CUCTEM Pa3HOTO

YPOBHSI OpraHU3alUH, BbIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX UCCJIEAOBAHUSIX B
OMOJIOTHH;

* (dopMupoBaHre Yy OOydYarOUIMXCS [IO3HABATENbHBIX, WHTEIUIEKTYaJbHbIX U
TBOPYECKHX CIIOCOOHOCTEN B MpOlleCCe aHaliM3a JaHHBIX O NYyTSIX pa3BUTUS B
OMOJIOTUM HAy4YHBIX B3TJISJ0B, MAEH U TOAXOJOB K HM3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3alllu;



® CTaHOBJICHHE Y OOy4YaroIMXCs OOIIeH KyiIbTyphl, GyHKIIMOHATHLHOM TPAMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHSATH W OIICHUBATH SIBICHUS OKPYKAIOIIETO MHUpa >KHUBOU
IPUPOBI HA OCHOBAHUY 3HAHUHN U OTIBITA, TIOJYYCHHBIX MPU U3YUYECHUU OMOJIOTUY;

e ¢dopMmupoBaHHe Yy  OOy4YalOMUXCS YMEHUW  WIUIIOCTPUPOBATh  3HAYCHUE
OMONOTUYECKNX 3HAHUW B TIPAKTUYCCKON NEATCILHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHIA,

® BoCHHUTaHHUE YOSKAEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM >KUBOU
MIPUPOJIbI, HEOOXOTUMOCTU OEPEKHOTO OTHOIICHUSI K HEM, COOTIOICHHS] ITUYECKUX

HOPM
IIPH MMPOBEJACHUN OMOJIOTHYCCKUX MCCIICIOBAHU;

® OCO3HaHWE IIEHHOCTU OHWOJIOTMYECKMX 3HAHUW JJid TOBBIIICHUS  YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, JUIsl (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

®* [pUMEHEHUE NPUOOPETEHHBIX 3HAHUW W YMEHHH B TOBCEIHEBHOW >KU3HU IS
OLICHKH IIOCJIEICTBUM CBOEH JIESTEIbHOCTH 110 OTHOLIEHHIO K OKPYXKAKOLIEN Cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE U COOJIOJICHHE Mep MNPOPUIAKTUKH

3a00yieBaHUM.
1.3.2 B pe3yabTaTe 0CBOCHHMS Y4eOHOI0 MpeaAMeTa 00y4aromiics 10J1KeH
yMeTh:

© ONpemenATh KMBBIE OOBEKTHI B MHPUPOAE; NPOBOJWUTH HAGTIOZCHHS 3a
OKOCUCTEMaMH JUIsl  BBISABJICHHS €CTCCTBCHHBIX M  AHTPOTOTEHHBIX HW3MCHCHHH,
MHTEPIIPETUPOBAT PE3YIILTAThl HAOIIOICHHUIH;

IIPOBOJIUTH MPOCTEUIITNE OMOJIOTHYECKHE SKCIIEPUMEHTAIBHBIC NCCICIOBAHMS C
COOJII0ICHMEM TPaBuUII OE€30MAaCHOT0 OOpAIEHHs ¢ 00BEKTaMK M 000PYI0BAHUEM;

UCIOJIb30BaTh HMH(POpPMALIUIO OMOJIOTMUECKOT0 XapakTepa U3 Pa3IHYHbIX
MCTOYHHUKOB,;

MPOTHO3UPOBATh TOCHEACTBUS CBOEH JEATEIBHOCTH [0 OTHOUIEHUIO K
OKpYy’Karollel cpejae, COOCTBEHHOMY 3J0pOBBIO; OOOCHOBBIBATH M COOJIONATH MEPHI
npodunakTrKy 3a00I€BaHUM;

3HATh:

"~ CTpoeHHe, MHOroo0pashe M OCOOSHHOCTH JKHMBBIX CHCTEM DAa3HOTO YPOBHS
OpraHu3aliH, 3aKOHOMEPHOCTH TMPOTEKAHUS OWOJIOTHYECKUX MPOIECCOB WM SBJICHUU B
OKpYyXXarolllel cpeie, LEJOCTHYI0 HAy4YHYH KapTUHY MHUpa, B3aUMOCBSI3M U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

) 3HAYMUMOCTh  JIOCTMXKEHMM  OHOJIOTMYECKOM HAayKM W TEXHOJOTMH B
IPAKTUYCCKON  JIEATEIbHOCTH  YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX  METUITMHCKHX
TEXHOJIOTUH U arpOOUOTEXHOJIOTH.

1.3.3 Ilnanupyemble  pe3yabTaTbl  OCBOEHHS  001I€00pa3oBaTeJbHOIM
aucauiInHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Oo6mume kommnerenuuu (nanee — OK) u npodeccruoHanbHbie KOMIIETCHIIMH (Jaee —
[TIK) ®I'OC CIIO B cOOTHECEHUU C JIMYHOCTHBIMU, METANIPEAMETHBIMUA U TIPEAMETHBIMU
pe3yibTraramu o0ydeHust 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO mpeacTaBieHbI B
Tadauue:



Koa n IInanupyembie pe3yJbTaThl 0CBOCHHUS AUCHHILIHHBI

HaNMEeHOBaHHe

q’OPM“PyeM“uX Oo6mue’ JucuunInHapubie’

KOMIIeTeHI Ui
OK 01. BeiOupars | JInuHOCTHBIE pe3yJbTaThl JOJDKHBL oTpakath B dactu: | [IP6 1. CdopmupoBaHHOCTH 3HaHMI O MeCTe U POJIU OMOJIOTUU
CHocoObl  pelIeHUs | TPYAOBOIO BOCIIMTAHUS: B CHCTEME HAy4YHOTO 3HaHUs; (YHKIMOHAJIBHOW TI'PaMOTHOCTU
3aja4 - TOTOBHOCTh K TPYJy, OCO3HaHHME IIEHHOCTH MAacTEpCTBA, | YEIOBEKA JJIsl pEIICHHS )KU3HEHHBIX TPOOIeM.
npogecCHOHaIbHON | TpyAoIo0ue; I1P6 2.ChopMUPOBAHHOCTb YMEHHS pPaCKpbIBaTh COJEp)KaHHE
JeSITeTbHOCTH - TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTMYECKOW | OCHOBOTIOJIATAIOIINX OMOJIOTHYECKUX TEPMHHOB M TIOHSTHMA: JKU3HB,
NPUMEHHUTEIBHO U COLIMAJIbHOM HaIpaBJICHHOCTH, CIOCOOHOCTH | KJIETKa, TKaHb, OpraH, OpPraHM3M, BUJ, MOIYJSALUS, SKOCHCTEMa,
K pa3INyYHbIM | HHULUUPOBATH, MJIAHUPOBATh U CAMOCTOSTEIBHO BBHINMOIHATH | OMOLIEH03, Onocdepa; MeTaboar3M (0OMEH BEILeCTB
KOHTEKCTaM TaKyro JesTeIbHOCTD; U IpeBpallleHHe dHEpruu), roMeocras (CaMoperyJssiius), OMOCHUHTE3

- UWHTEpeC K pa3IMyHbIM cdepaM TpoPecCHOHATHHON
JIeSITEIIbHOCTH.

MeTtanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXaTh:
OBnaseHre YHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIHHBIMU
JNEUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENIbHO (OPMYIIHpPOBaTH W AKTYyaJIM3UPOBATH
npobiieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBEHHBIM MPH3HAK WJIA OCHOBAaHUS
JUTSL CpaBHEHUS, KiacCu(UKAIMU U 0000IICHHS;

- ONIPENIEIISATh e IeATEIHbHOCTH, 33/1aBaTh IMaPaMeTPhI

Y KPUTEPHUH UX JTOCTHIKCHHS;

- BBISIBIISATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B pacCMaTPUBAEMBIX SBJICHHIX;
- BHOCHUTb KOPPCKTHBBI B
COOTBETCTBUE PE3YJbTaTOB
MOCJICCTBUI IEATCILHOCTH;

0) 60a30BbBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIQJIETh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON

U TPOCKTHOM JIESATCILHOCTH, HABBIKAMH pPa3pelICHUS

JACATCIIBHOCTh, OILICHUBAThb
oejisaM, OHLOCHUBATb  PHCKHU

OenKa, CTPYKTypHas OpraHHW3alus XHUBBIX CHUCTEM, JAMCKPETHOCTB,
caMOperyJsus, CaMOBOCIIPOU3BE/ICHHE (penponykuus),
HACJIe/ICTBEHHOCTh, W3MEHYMBOCTb, JHEPrO3aBHCUMOCTh, POCT H
pa3BHUTHE, yPOBHEBAsE OPraHU3ALIMSL.

I[IP6 3.ChopMUpOBAaHHOCTH YMEHHS pPACKpPHIBATH COJEPIKAHHE
OCHOBOIIOJIATAIOIINX OMOJIOTHUECKUX TEOPUIl M THUIOTE3: KICTOYHOM,

XPOMOCOMHOM, MYTallHOHHOW, 3BOJIIOLMOHHOW, MPOUCXOKICHUS
YKU3HH U YEJIOBEKa.
I1P6 4.ChopMUpOBaHHOCTb YMEHUS pacKpbIBaTh

OCHOBOTMOJararonme OnoIoruyecKkue 3akoHbl U 3akoHoMmepHocTu (T
Menpens, T. Moprana, H.MU. BaBumioBa, 3. Tekxkens,
®. Miomnepa, K. Bbapa),rpanunpsl UX NPUMEHUMOCTH K >KHUBBIM
CHUCTEMaM.

I[IP6 5.IlpuoGpereHure oOmbITa NPUMEHEHHS OCHOBHBIX METOOB
HAyYHOTO ITO3HAHUS, UCTIOJB3YEMBIX B OMOJIOTHH: HAOJIIOICHUS

U OIMCAHUs KUBBIX CHCTEM, IPOLECCOB U SIBJICHUI; OpraHu3aluu 1
MIPOBEICHUS] OMOJIOTUIECKOTO IKCIIEPUMEHTA, BBIIBUKCHHSI THIIOTES,
BBISIBJICHHUSI 3aBHCHMOCTH MEXKJY MCCIEIyEMbIMU BEJIMYHHAMM,
OOBSICHEHUS MOJYYEHHBIX pe3yJIbTaToOB
1 (HopMyIHpOBaHUS BHIBOJIOB C MCIOJIb30BAHUEM HAYUYHBIX MOHSITHH,

2y Kka3pIBAlOTCSA THUHOCTHBIE M METANpeIMeTHBIE pe3ynbTathl u3 ®I'OC COO, B popMHUPOBAHHH KOTOPHIX y4acTBYeT 06I1e06pa3oBaTeIbHas AUCIUILTHHA.
}ucummmuuapubie (MPEAMETHBIE) PE3YIBTAThl YKAa3bIBAIOTCS B COOTBETCTBUH ¢ MX MONHBIM niepeureM Bo ®T'OC COO. peamernsie pe3ynsrathl 6a3oBoro yposus (I1PG)
Hymepytotcs B cootBercTBurn PI'OC COO (ITpuka3z MunooOprayku Poccun ot 17.05.2012 Ne 413 (penmaxiums ot 27.12.2023 1.).




npobiem;

- BBISIBJIATH IPUYMHHO-CJICJICTBEHHBIC CBSI3U

U aKTyaJIU3UPOBATH 3a4a1y, BbIIBUT'ATh TUIIOTC3Y

€e pelieHHs, HaXOMUTh apryMEHTHl ISl JOKa3aTeiIbCTBa
CBOMX YTBEP)KICHHUM, 3a1aBaTh I[apaMeTpbl U KPUTEPUH
pelieHus;

- AHaJIM3UPOBATHb IIOJYYCHHBIC B XOJAC PCHICHHUA 3adaydu
pe3ysbTaThl, KPUTHYECKH OILEHUBATh WX JIOCTOBEPHOCTH,
IMPOTrHO3UPOBATH USMCHCHUC B HOBBIX YCIIOBHUAX,
pa3pabaThIBaTh IUIaH PEIICHUs MPOOIEMBI C yY€TOM aHAJIU3a
HMMEIOIINUXCS MAaTEPUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
-- YMETh IMIEPEHOCHUTD 3HAHUS B TO3HABATEIHHYIO

" NPAKTUYCCKYTO O6HaCTI/I KHU3HCACATCIIbHOCTH,

- YMETh HMHTETPHPOBATH 3HAHHS W3 PA3HBIX IPEIMETHBIX
o0JacTei;

- BBIIBUTATh HOBBIC HJCH, IMpeaaraTb OpPUTHHAIBHBIC
MOJAXOAbI U PELLICHUS

TEOPUU U 3aKOHOB.

[IP6 6.ChopMupOBaHHOCTH YMEHHS BBIICIATH CYIIECTBEHHBIE
MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOTU DYKAPUOT; OJHOKICTOUHBIX
U MHOTOKJETOYHBIX OpPraHU3MOB, BHJIOB, OHOI€OLIEHO30B U
IKOCUCTEM; OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIeCTB U
MpEeBpaLICHUs] SHEPTrUU B KieTKe, (POTOCHHTE3a, MIACTUYECKOIO U
JHEPreTHYecKoro oOMeHa, XEMOCHMHTEe3a, MHT03a, MeHo3a,
OIJIOIOTBOPEHUS, PA3BUTUS U Pa3MHOXKEHHs, HHAUBHUIYaIbHOTO
pa3BuTUs oOpranm3Ma (OHTOreHe3a), OOphOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOTO0 O0TOOpa, BHA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB K cpejie OOMTaHUS, BIUSHUS KOMIIOHEHTOB 3KOCHUCTEM,
aAHTPOIOTeHHBIX W3MEHEHUN
B DKOCHCTEMAaX CBOCH MECTHOCTH,

KpyroBOpOTa BEIIECTB ¥ MPEBpaleHne YHEPruu B Ouocdepe.

ITP6 7.ChopMupOBaHHOCTh YMEHUS IPUMEHSATH MOJYYCHHBIC 3HAHUS
Ui OObSICHEHHS OWOJIOTMYECKUX MPOLECCOB M SBICHUM, s
MPUHSITHS IPAKTUYECKUX PEIICHUN B TTOBCETHEBHOM KU3HU

C LeJblo obecrieueHusi 0€30MaCHOCTU CBOETO 37I0POBbSI U 37J0POBbS
OKPYKAIOIIUX TF0JeH, COOTIOACHHSI 3I0pOBOTO 00pa3a KU3HH, HOPM
rPaMOTHOTO TMOBEAECHUS B OKPYXAaIOIIEH MPUPOAHON Cpene;
MOHMMAaHHE  HEOOXOIMMOCTH  HCIIOJIb30BAHHUS  JTOCTHKEHUUN
COBPEMEHHOW OWOJIOTUM M OHMOTEXHOJOTHH JUISl PaIlMOHAIBEHOTO
MIPUPOIOTIONB30BAHUSI.

[TP6 8.ChopMHupOBaHHOCTH YMEHHUSI PEIIaTh OMOJOTUYECKHE 3a1a4H,
COCTaBISITh TEHOTHITMYECKUE CXEMBI CKPEIINBaAHUS

JUIS  pa3HBIX THIIOB HACIEAOBAHUS TPU3HAKOB Yy OPTraHU3MOB,
COCTaBIISITh CXEMBI MEPEHOCa BEIIECTB U DHEPTUU B IKOCHCTEMAaX
(Teru MUTaHuUs, MAIIEBBIC CETH).

I[IP6  9.ChopMHUpOBAaHHOCTH yMEHHA KPUTHYECKH OIEHUBATh
uH(popMaLMi0  OMOJIOTUYECKOTO  COACpKAHMS,  BKIIIOYAIOLIYIO
TICEBJIOHAYYHbIC 3HAHUS W3 Pa3IUYHBIX MCTOYHUKOB (CPENCTBa
MaccoBod  uHGOpMalUMM,  HAY4YHO-TIOMYJIPHBIE  MaTepuabl);
WHTEPIPETUPOBATH ATUYECKHUE aCIeKThI COBPEMEHHBIX
HCCICAOBAHUM B OWOJOTMH,  MEIUIMHE, OHOTEXHOJOTHH;
paccMaTpuBaTh rio6anpHbIC 3KOJIOTUYECKUE pooIeMbl

COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO
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MIO3ULUIO.

I[TP6 10. CdopMupOoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBEHHBIE
MUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OHOJOTHYECKOU
nH(pOpMaLIMU U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN annapat OHOJIOTHH

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
CpeAcTBa  IIOHWCKa,
aHayM3a

U HHTEpHpeTaruu
nHpopmaruu

1 uH(pOpMaAIIOHHBIE
TEXHOJIOTHH TUISE
BBITIOJIHEHUST 33734
npodecCHoHATBHON
JeSITeTbHOCTH

JInyHOCTHBIE pEe3yJbTaThl JOJIKHBI
LIEHHOCTU HAY4YHOTO [TO3HAHUS:
-c()OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HayKH U OOILICCTBEHHOU
MPaKTUKH, OCHOBAaHHOTO Ha  Juasnore KYJbTYP,
CIIOCOOCTBYIOIIETO OCO3HAaHUIO CBOETO MecTa
B [IOJIMKYJIbTYPHOM MHDE.

MeranpeameTHbie pe3yabTaThl JOJKHBI OTPaXkaTh:
OBnaseHre YHUBEpPCAIbHBIMU Y4eOHBIMH 1T03HABATEIHHBIMU

OTpa)xaTb B 4YacCTH:

JEUCTBUSAMMU:

B)pabora ¢ uHhopmaIue:

- BIaAeTh  HaBBIKAMH  TOJy4YeHHS  WHGOpMALUU
U3  HCTOYHMKOB  pa3HbIX  TUIIOB,  CaMOCTOSITEIbHO
OCYILECTBIISATh MOUCK, aHaJu3, CHUCTEMAaTU3AIUIO

U UHTEpIpeTalnio HHPOPMAIUN PA3IUYHBIX BUIOB U (HopM
MIPE/ICTABJICHHUS;

- OLICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh HH(OpMAIHH,
€€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM

ITP6 1. ChopmMupoBaHHOCTh 3HAHUH O MECTE U POJIA OHUOJIOTHH

B CHCTEME HAY4YHOTO 3HaHUS; (YHKIHMOHAJIBHOW TI'PaMOTHOCTH
YeJioBeKa I PeleHuUs )KU3HEHHBIX MPOOIIeM.

I1P6 7.ChopMUPOBAHHOCTD YMEHUS IPUMEHSTD MTOJTyYEHHbIC 3HAHUS
Uis  OObsICHEHHS OWOJIOTMYECKHUX MPOLECCOB M SBICHHUM, s
MPUHATHS IPAKTHYECKUX PEUICHUH B IIOBCEIHEBHON )KU3HU

C Lefblo obecrieueHus: 0€30MaCHOCTH CBOETO 37I0POBBSI U 37J0POBbS
OKPY’KaIOIIMX JI0/IeH, COOI0IEHHs 310pOBOT0O 00pa3a KU3HH, HOPM
rPpaMOTHOTO TOBEAECHUS B OKPYXaIOIIEH MNPUPOAHON Cpee;
MOHMMaHHe  HEOOXOIMMOCTH  HCIOJBb30BAHUSA  JOCTHKCHHN
COBpPEMEHHOM OHONOTMU M OMOTEXHOJOTUH MJisi pPalHUOHAIBHOTO
IIPUPOIOIIOIB30BAHUS.

I[TP6 10. CdopMupOBaHHOCTH YMEHHH CO3/1aBaTh COOCTBEHHBIE
MUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OHOJOTHYECKOU
nH(pOpPMaLIMU U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapaTt OMOJIOTHH

OK 04. 5ddexTuBHO
B3alMOJICVICTBOBATh
U paboTaTh

B KOJIJICKTUBE

1 KOMaH/JIe

JImuHOCTHEIC PE3YIbTATBl OOJDKHBI OTpaXaTb B YaCTH:

LEHHOCTM HAy4YHOIO TIO3HAHMUSA: OCO3HAHHE LEHHOCTH
HAay4yHOW  JESATEIbHOCTH, TOTOBHOCTH  OCYIIECTBIATH
MIPOEKTHYIO u HCCIIEIOBATENBCKYIO JIeATEIIHbHOCTD
WHJIUBUIYAJIBHO U B TPYIIIIE.

MertanpeamMeTHbIE PE3YIIbTATHI JOJKHBI OTPAXKaTh:
OsnageHue YHHUBEPCATbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) cOBMECTHasl IESITEIIbHOCTD:

- IOHUMAThb U UCITIOJIB30BAThH HpeI/IMYH_[eCTBa KOMaHI[HOﬁ

Y MHJIMBHIyJIbHON paOOThI;

- HpI/IHI/IMaTL IIejan COBMGCTHOﬁ JACATCIIbHOCTH,
OpraHU30BBIBATh M KOOPAMHUPOBATH ICHCTBHS

[IP6 5.IIpuoGpereHure ombITa NPUMEHEHHS OCHOBHBIX METOOB
HAay4YHOTO TO3HAHUS, UCIOJIb3yeMbIX B OHOJIOTMH: HAOJIOACHUS U
ONMCAaHUS JKUBBIX CHUCTEM, MPOLECCOB U SIBJICHUMN; OpPraHU3alUU U
MPOBEJICHUS] OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKCHHSI THIIOTES,
BBISIBIICHHUSI 3aBHCHUMOCTH MEXKJy MCCIEIyEMbIMU BEIUYMHAMM,
OOBSICHEHHUS TIOTYYCHHBIX PE3YIBTATOB

1 HopMyIHpOBaHUS BHIBOJIOB C UCIIOJIb30BAHUEM HAYUYHBIX MOHSTHH,
TEOpPUH U 3aKOHOB




Mo €€ [JOCTI)KEHHIO: COCTaBIIATh IIIaH  JICHCTBHIA,
pacnpeneNnsaTh PpOJIM € yYeTOM MHEHHH  YYaCTHHKOB
00CYK1aTh Pe3yIbTAaThl COBMECTHOM paOOTHI

OK 07.
ConeiicTBOBaThH
COXPaHCHHIO
OKpYKarolein
cpepl,
pecypcocOepexeHn
10, PUMEHSTh
3HAaHUA

00 M3MEHEHUU

KiIMMaTta, NPUHIUIIBI

JInyHOCTHBIE pe3yabTaThl JOJDKHBI OTpPakaTb B YaCTHU:
HKOJIOTUYECKOTO BOCITUTAHUSA: - c(hOpMHUPOBAHHOCTH
3KOJIOTMYECKOW KYJIbTYPbl, IOHUMAaHHUE BIUSHUS COLUAIIBHO-
HKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON

U COLMAIbHON Cpefbl, OCO3HAHUE TII00AIILHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

- IUTAHUPOBAHME W  OCYUIECTBIICHWE  JCHUCTBUH B
OKpYKaKoIIEe CpeZie Ha OCHOBE 3HAHUA LIEJEH YCTONYUBOIO
Pa3BUTHS YEIIOBEUECTBA;

- AaKTUBHOE HENPUATHE JEHUCTBUM, IPUHOCAIIUX BpPEJ]

I[IP6 5.IIpuoGpeTreHue oOmbITa NPUMEHEHHS OCHOBHBIX METOJIOB
HAyYHOTO IMO3HAHUS, UCTIOJB3YEMBIX B OMOJIOTHH: HAOJIOICHUS

U OINHCAHUS KHUBBIX CHCTEM, IPOIECCOB U SIBJICHUI; OpraHu3aluu u
MPOBEJICHUSI OMOJIOTUYECKOTO YKCIIEPUMEHTA, BBIIBUKCHHUS THIIOTES,
BBISIBJICHHSI 3aBUCUMOCTH MEXIY HCCIEAYEMbIMH BEITUYMHAMU,
OOBSICHEHHUS TIOTYYCHHBIX PE3YJIHTATOB

1 (hopMyIHpOBaHUS BHIBOJIOB C UCIOJIb30BAHUEM HAYYHBIX MOHSTHH,
TEOPUN U 3aKOHOB.

I[TIP6 6.ChopMUpOBaHHOCTH YMEHHS BBIICIATH CYIIECTBEHHBIE
MIPU3HAKU BUPYCOB, KJIETOK MPOKAPUOTH IYKAPUOT; OJHOKIETOUHBIX

OepexIINBOro OKpPY’KaroIlleH cpene; U MHOTOKJETOYHBIX OpPraHU3MOB, BHJOB, OHOI€OLIEHO30B U
IIPOU3BO/JICTBA, - yMEHHE IIPOrHO3UPOBATh HEONIaronpusTHbIE | PKOCUCTEM; OCOOCHHOCTH  MpPOIECCOB OOMEHa  BEUIECTB U
3¢ dexTUBHO 9KOJIOTMUECKHE MOCIEACTBUS MPEeIIPUHUMAEMbIX ACHCTBUM, | MpeBpalleHUs] SHEPruu B KIETKe, (OTOCHHTE3a, MIIACTUYECKOIO U
NeiCTBOBATH IIpeIoTBpallaTh UX; HHEPreTU4YecKoro  oOMEeHa, XEMOCHHTE3a, MHTO3a, Meilo3a,
B YpE3BbIYANHBIX | - PACIIMPEHUE ONBITA JIEATEIIBHOCTH  SKOJOTMYECKOW | OIUIOJOTBOPEHHUs, PA3BUTHUS W PAa3MHOXKEHUS, WHIWBHIYaJIbHOTO
CUTYaLUsAX HaIpPaBJICHHOCTH. pa3BUTHS OpraHu3Ma (OHTOTreHe3a), 60pPHOBI
MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXaTh: 3a CyIIeCTBOBaHHE, ECTECTBEHHOro OTOOpa, BHUI000pa30BaHUS,
OBnanenue YHUBEPCAIbHBIMU KOMMYHHUKATHUBHBIMH | IPUCHIOCOOJIEHHOCTH OPraHU3MOB K Cpeae OOWTaHMs, BIMSHUS
JEUCTBUSMM: KOMIIOHEHTOB 3KOCHCTEM, AHTPOIIOT€HHBIX W3MEHEHUN
0) COBMECTHAs JESATEIbHOCTD: B DKOCHCTEMAaX CBOEH MECTHOCTH,
- TIOHMMaThb U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW | KpyroBOpOTa BEIIECTB U MPEBpalleHe SHEPruu B buocdepe.
Y UHJMBHUyalbHON pabOThI; I1P6 7.ChopMUPOBAaHHOCTH YMEHUS IPUMEHSTD MOJyYCHHbIE 3HAHUS
- NpUHUMATh  I1eIM  COBMECTHOM  JESTENBHOCTH, | ANl OOBACHEHUS OHOJOTUYECKUX TMPOIECCOB U SIBICHUM, IS
OpraHU30BbIBATh u KOOpPAMHHUPOBATh NEUCTBUS | IPUHATUS TPAKTUYECKUX PELIEHUH B IOBCEIHEBHON JKU3HU
0 €€ JIOCTIKEHHUIO: COCTaBIATh IUJIaH JCWCTBUM, | C Lelblo obecreueHus] 0€30MacHOCTH CBOETO 370POBbSI U 3710POBbS
pacmpenensTb poJIM € YYeTOM MHEHUH YYaCTHHKOB | OKPY’KAIOUIMX JIFOJAEH, COOMIONEHUs 3[0pOBOr0 00pas3a KHU3HH, HOPM
00CyKJ1aTh pe3yiabTaThl COBMECTHOM pabOThI IPAMOTHOIO IOBEJEHUS B OKpYyXarolled NPUPOAHOU Cpene;
IIOHMMaHWEe  HEOOXOJMMOCTH  HCHOJBb30BAHUSA  JOCTHKCHHN
COBpPEMEHHOM Ouooruu M OHMOTEXHOJOTUH JJisi pPalKUOHAIBbHOTO
IIPUPO/I0NI0JIb30BaHUS
[1K 2.1. | JInaHOCTHBIE peE3ynbTaThl AOKHBI oOTpaxaTh B dyacTtu: | [IP6 7.ChopMupoBaHHOCTH yMEHUS IPUMEHATD IMOJTYyUYCHHBIE 3HAHUS
Ocy1ecTBIsITh 9KOJIOTMYECKOT0 BOCIIUTAHMUS: - C(OPMHUPOBAHHOCTD | UIsI OOBACHEHHS OHOJOTHMYECKUX TPOLECCOB W SBICHUH, IS
onpeJieIeHue U | DKOJIOTMYECKOM KYJIbTYpbl, IOHUMAHUE BJIHUSHUS COLMAIbHO- | IPUHATUS NPAKTUYECKUX PELICHUI B TOBCEAHEBHOM )KU3HU




yCTpaHEHUE OTKa30B
B pabore
CTaHIIHOHHBIX,
TIEPETOHHBIX,
MHKPOTIPOIIECCOPHBI
X u
JTUArHOCTHYECKHUX
CHUCTEM aBTOMATHKH.

SKOHOMUYECKHX MPOLIECCOB HA COCTOSTHUE PUPOAHOU

U COLMANbHON Cpefbl, OCO3HAHUE IJI00AIILHOTO XapakTepa
9KOJIOTUYECKUX MPOOIIeM;

- IUITAHUPOBAHWME W  OCYUIECTBIICHWE  JCHUCTBUH B
OKpYKaKOIEH CPele Ha OCHOBE 3HAHUA LEJEN YCTOMYUBOIO
Pa3BUTHS YEJIOBEUECTBA;

- QAKTHUBHOE HEINPUATHE JIEUCTBHUIA,
OKpYKalolllel cpee;

- yMEHUe MPOTrHO3UPOBATH HeOJIaronpusTHbIC
3KOJIOTHUYECKHE MOCIEACTBUS NMPEAIPUHUMAEMBbIX JIEHCTBHI,
MpeAOTBPAIIATh UX;

- pacllupeHue OmbITa
HaIpaBJIEHHOCTH.

MMPpUHOCAIINX BpPCA

JACATCIIBHOCTH 9KOJIOTHYECKON

C 1eNblo obecriedeHus: 0€30MacHOCTH CBOETO 37I0POBbS M 37I0POBbS
OKPY’KaIOIIMX JIFO/IeH, COOJI0IEHNS 3I0pPOBOT0 00pasa KU3HHU, HOPM
rPaMOTHOTO TMOBEAEHUA B OKPYXAWOIIEH MPUPOAHON CpEAE;
MOHMMaHWEe  HEOOXOIUMOCTH  HWCIOJB30BAHUS  JOCTHIKCHHN
COBPEMEHHOM OHMOJIOTUM M OMOTEXHOJOTMH JJIsl palMOHAIBLHOTO
MIPUPOOTIOIH30BAHUS.

I[IP6  9.ChopMHUpOBAaHHOCTH yMEHHIA KPUTHYECKH OICHUBATh
nHpopMani0  OMOJOTUYECKOTO  COJEp)KaHHS,  BKIIOYAIOIIYIO
MICEBJIOHAYYHbIC 3HAHUS W3 Pa3IWYHBIX MCTOYHUKOB (CPEICTBa
MaccoBo  uHGOpMalUU,  HAYYHO-TIOMYJIApHBIE  MaTepuabl);
HUHTEPIPETUPOBATH THYECKUE ACTICKTBI COBPEMEHHBIX
UCCIEeIOBaHUM B~ OWONOrMM,  MeOuIMHEe, OHOTEXHOJIOTHUHU;
paccMaTpuBaTh rI100anbHbIC 3KOJIOTUYECKUE poOIIeMbI

COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO
MIO3ULUIO.




2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM y4eOHOr0 mpeaAMeTa U BUAbI y4eOHOH padoThl

Buj yueOHoit padoThI Obném B
yacax
MakcumajibHas yyeOHas Harpy3ka (Bcero) 72
B T.4.
O0Bém 00pa3oBaTeJIbHOM MPOrPaMMBbI Y4eOHOM TUCIUILIMHBI (TpeaMeTa) 61
B T.4.
Ocnosnoe cooeprcanue 51
B T.U.
TEOpETHUECKOEe 00yUYeHUue 39
MPaKTUYECKHUE 3aHATUSA 10
1ab0paTOpPHBIE 3aAHITHS 2
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 10
B T.4..
TeopeTudeckoe olOyueHue 2
MPAKTUYECKHUE 3aHITUS 6
1abopaTOPHBIE 3aHITHS 2
CamocTosiTes1bHasA padoTa o0y4aromerocst (Bcero) 11

Ilpomesricymounas ammecmauyus 6 popme ougppepenyuposannozo 3auema (2 cemecmp)




2.2 TemaTn4yeckuii I1aH U cofepxkanue ydyeoHoro npeamera OYIIL.13 bunosnorus

KJIeTKH. Boaga

XUMHUYECKHM COCTaB KIICTKH. XHMHYCCKHE JJICMCEHTHI: MAaKpO3JICMCHTBI, MHUKPOJ3JICMCHTHEI.

4 ®opmupyemble
HanmenoBanmue pasgenoB | Coaep:kanue yueOHOro marepuajia (0CHOBHOE U NMPO(ecCHOHAIBLHO OPHEHTHPOBAHHOE)?, O0bem KOMITeTeHIHH
U TeM JadopaToOpHbIe M MPAKTHYECKUE 3aHATHS, IPUKIATHONA MOAYJ/Ib (MPU HAJTUYNH) 4acoB
1 2 3 4
1 cemecmp 30
OcHOBHOe cofep:KaHue
Pasjen 1. buoaornsa kak Hayka. 2KuBble CHCTEMbIL M MX OPraHU3alus 3 OK 02
Tema 1.1. 3
buoJsiorus Conep:kanue y4e0OHOro MaTepuaJia 2
B cucreMe HayK. O0mas | buonorus — Hayka o >xuBoid npupoje. CBs3u OMOJOTHU C OOLIECTBEHHBIMH, TEXHHYECKHMU H
XapaKTepUCTUKA )KU3HH | IPYTUMH €CTECTBEHHBIMU HaykamH, ¢uiaocoduei, peaurneil, dTUKOM, ICTETUKON W MPaBOM.
Ponp Ouonmormu B (OPMHUPOBAHMM COBpPEMEHHOW HaydyHOM KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HaYK.
MeTonbl TO3HAHUSL KUBOW MPHPOABI (HAONIOIEHUE, SKCICPUMEHT, ONMHCAHHE, W3MEpEHHeE,
KJIaccu(pUKaIMsl, MOJEITHUPOBAHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).
JKuBbie cucteMbl (OMOCHCTEMBI) KaK IpeaMeT u3ydeHus: ononorun. OTiandre KUBBIX CUCTEM OT
HeopraHuyeckoi npupo/sl. CBOMCTBAa OMOCUCTEM U UX pa3HOOOpasue.
YpoBHM OpraHu3ani OMOCUCTEM: MOJIEKYIISPHO-TeHETUYECKUH, KJIETOUHBINH, OpraHU3MEHHBIH,
TTOITYJISIIMOHHO-BUAOBOM, 9KOCHCTEMHBIHN (OMOTreOIeHOTHIECKHI ), OMOChEPHBIN.
CamocrosiTesibHas padora o0yuyaromuxcs Nel 1
1. 3anonHeHue TaOIMIIBI C OMMMCAHUEM METOJI0OB MHUKPOCKOIMPOBAHUS C UX JOCTOMHCTBAMHU U
HEJIOCTaTKaMH.
2. 3anonHeHue TabauIel « Bkiaaa ydeHbIX B pa3BUTHE OMOTIOTHI.
3. 3anonHeHHe CPABHUTEIBHOM TAOJUIIBI CXOJICTBA M PA3IIUYHIA dKUBOTO M HEKHBOTO.
Pa3pes 2. XuMHYECKHI COCTAB M CTPOCHHUE KJICTKH 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XumMHu4eckuii cocras Coaep:xanue yueOHOro MaTepuasa 1

4O6pa30BaTeJ'H>HaH OopraHusanus BOpaBE€ CaMOCTOATECIbHO OIPEACIIATH MOCICA0BATCIIBHOCTh U3YUCHUA Ppa3/iC/IOB U TEM, BXOIAIINX B HUX, a TAKKEC NEpepacupeaciaTb KOJINICCTBO
qaCcoB 1JI1 OCBOCHUS O6y’~[aIOHII/IMI/ICH yq€6HOF0 Marcepuaja, ¢ y4€TOM JIOTUKHU (bOpMI/IpOBaHI/IH MNpEeAMCTHBIX PE3YJIbTAaTOB, O6HII/IX u HpO(l)eCCI/IOHaJ'ILHI)IX KOMHCTGHHHﬁ,
MEKIPECAMETHDBIX CBsI3EH C APYTUMHA JUCHUIUIMHAMU O6HI€06pa3OBaTCJ'[LHOI‘O u O6HI€HpO(1)eCCI/IOHaJ'IBHOFO IIHUKJIOB y‘l€6HOI‘O mrada OIl.
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H MHHEpPaJbHbIC

Bona U MHHCPAJIBHBIC BCIICCTBA. CDYHKI_II/II/I BOABI W MHUHCPAJIBHBIX BCIICCTB B KIICTKC.

BellecTBa [onnep:kanue 0CMOTHYECKOTo OaiaHca
IIpakTnyeckoe 3anaTue Ne 1
buonornyeckas posb MHUHEpalbHBIX BELIECTB B  00ECHEUYEHUH IKHU3HEICATEIbHOCTH
OpPTraHU3MOB, IIPOSIBJICHUS IMCOATaHCa MUHEPAJIBHBIX SJIEMEHTOB

Tema 2.2. Coaep:kaHue y4eOHOI0 MaTepHaja

buoaornyecku BaxkHbIe
XUMHN4YEeCKHue COCAMHECHUSA

benku. CoctaB u crpoeHue 0enkoB. AMMHOKHUCIOTBI — MOHOMEpbI OenkoB. Hezamenumsble u
3aMEHUMbIE aMUHOKHUCIOTBL. AMHHOKHCIOTHBII COCTaB. YPOBHU CTPYKTYphl OEIKOBOM
MOJICKYJIbl (NepBUYHAS, BTOPWUYHAS, TPETUYHAS W YETBEPTHUYHAS CTPYKTYypa). XUMHUYECKHUE
cBoiictBa OenkoB. buonornueckue ¢ynkuun OenkoB. DepmMeHTH — OHONOrHYECKHE
katanu3atopsl. CTpoeHue (QepMeHTa: axKTHBHBIM ULEHTp, cyOcTpaTHas cnenu(uIHOCTb.
Kodepmentsl. Butamunbl. OTnngns ¢epMEeHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.
VYrneBonapl: MoHOcaxapuabl (TJIOK03a, pubo3a M Je30Kkcupu003a), Aucaxapuibl (caxaposa,
JaKTO3a) W ToNucaxapuabl (Kpaxmall, TIUKOTeH, IIeJUI0n03a). buomornyeckue QyHKIHH
yriaeBoAoB. Jlumuapl: Tpuraunepuasl, poconumnuast, crepoussl. I napodunsHo-ruapodoOHbIe
cBoiictBa. buonoruueckue ¢pyHkiuu munuaoB. CpaBHEHHE YIIEBOAOB, OCIKOB U JHUIHIOB KaK
nctouyHukoB 3Hepruu. Hyxnewmnosle kucnotsl: JIHKu PHK. Hykmeotuaer — MoHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkunuu PHK. ATO:
CTpPOCHHE M (PYHKITUU

JlaGopaTopHas pa6ora Nel (Ha BEIOOD IpernoiaBaTens)

«Onpenenenue ButamuHa C B IPOIYyKTaX MUTAHUS

i «OnpenereHne HaIM4Yus Kpaxmana B IPOLyKTaxX MUTaHWsD

wm «'uapodunpHO-THAPOHOOHBIE CBOICTBa TUMHUIOB» WK «V3ydeHHE KaTaluTHYECKOM
AaKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMuIIa3bl MU KaTajgasbl)»

Tema 2.3.
CrpykTypHO-
dyHkunonanbHas
OPraHM3auMs KJIETOK

Cojep:kaHue y4eOHOI0 MaTepuaJa

Huronorus — Hayka o kietke. Kinerounast Teopust — mpumep B3auMoAEHCTBUS Uei u (hakToB B
Hay4YHOM TMMO3HAHUHU. METOIbI N3yUEHHUSI KIICTKH.

Krnerka kak menmoctHas sxuBas cuctema. OOIIye TpU3HAKK KIETOK: 3aMKHYTas HapyKHas
MeMOpana, mosnekyibl JJHK kak renernueckuii anmnapat, cuctema cuHTe3a Oelnka.

Tumel  KJIETOK: dyKapuoTHYecKas u  mpokapuotrudeckas. (OCOOCHHOCTH  CTPOCHHUSA
MpoKapuoTHuecko kieTku. Kierounas crtenka Oaktepuit. CTpoeHHE HSyKapHOTHYECKOM
kieTkd. OCHOBHbBIE OTIMYUS PACTUTEIBHOMN, KHUBOTHOM M rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpPBHl KIIETOK— KJIETOYHAs CTEHKA, TIUKOKAWIMKC, WX (QyHKiuu. [lnasmatudeckas
MeMOpaHa, €¢ CBOMCTBA U (DYHKIIHH.
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Hutormasma u ee opraHouasl. OpHomeMmOpanHble opraHouabl kietku: OIIC, ammapat
l'onpmxu, nm3ocombl. IlomyaBTOHOMHBIE OpPraHOWABI KJIETKHM: MHUTOXOHAPHWH, IIJIACTHIBI.
[IpoucxoxxaeHne MUTOXOHAPUM M TwuacTHA. Buapl mumactun. HememOpaHHBIE OpraHOMIBI
KJICTKH: pHOOCOMBI, KIETOYHBI LEHTp, LEHTPUOIM, PECHUYKH, JKIyTHKH. DyHKIUU
OpPraHOUJIOB KJIETKU. BKiroueHus.

SAnpo — perymsaTopHbIi 1eHTp KieTku. CTpoeHue smapa: sjaepHas 000J04YKa, Kapuoruia3ma,
XPOMATHH, SAPBIINIKO. XPOMOCOMBI. TpaHCIOPT BEIIECTB B KJIETKE

JlabopaTopnasi padora Ne2 (Ha BEIOOp ITperno1aBaTesis)

«CtpoeHue KIETKH (pacTeHus, XUBOTHBbIE, T'PUObI) M KJIETOYHBIC BKIIOUCHHS (Kpaxmad,
KapOTHHOU/IbI, XJIOPOILIACThI, XPOMOILJIACTHI )»

n «M3yueHue cTpoeHus KJIETOK PacTeHUM, KUBOTHBIX M OakTepuil 1MOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax U UX OIHCAHUE

nin «IIpoHuiiaeMocTh MeMOpaHsbI (IJ1a3MOJIU3, ACTUIa3MOJIH3)

Pazpen 3. JKuznenesiteJbH
Tema 3.1.

0CTh KJIETKH

Cojep:xkaHue y4eOHOI0 MaTepuaJa

OO0MeH BeniecTs
U MpeBpalleHue SJHePruu
B KJIeTKe

OOMeH BemecTB, WM MeTa0oM3M. ACCUMUIIALNS (ITACTUYSCKUM OOMEH) M AUCCUMUIISAIUS
(oHeprernyeckuii oOMEH) — JBE CTOPOHBI €QMHOrO Mpolecca meradonusma. Poib 3akoHOB
COXpaHCHHs BEIIECTBA W JHEPrUM B IMOHMMaHWUM MeTaboym3Ma. Turbl OoOMEHa BEIECTB:
aBTOTpOHBIA W TerepoTpodHBI. Poims (epMEeHTOB B OOMEHE BEIIECTB W TPEBpAIICHUH
sHeprun B kietke. DorocuHTe3. CBetoBas M TeMHOBas (a3bl (oTocuHTe3a. Peakiuu
¢dorocunTe3a. DPPeKTUBHOCTh (PoTOCHMHTE3a. 3HaYeHHE (POTOCHHTE3a ISl JKU3HU Ha 3emIe.
Bnusiaue ycioBuit cpenbl Ha (OTOCHMHTE3 W CIIOCOOBI MOBBINICHUS €r0 MPOAYKTUBHOCTH Yy
KyJIbTYpPHbIX  pacTeHuil. XeMocuHTe3. XeMOCHHTe3Uupyloolue OakTepuu. 3HAuYECHHE
XEMOCHHTE3a JJIs KU3HU Ha 3emiie.

DHepreTH4ecKkuii oOMeH B KJETKe. PaciieruieHne BemecTB, BBIICIICHUE U aKKyMYJHPOBAHHE
SHEPrHMH B KIETKE. DTallbl JHEPreTHYEecKoro oOmeHa. [mmkonu3. Bposkenuen ero BUIbL.
Kucnopognoe okwucienue, Wi KIeTOYHOE apixaHue. OxucnutenbHoe (ocopuarmpoBaHue.
O bEeKTUBHOCTh YPHEPTrETUICCKOTO 0OMEHA

N [ W [IN

CamocrosiTesibHast paboTa odyuaromuxcs Ne2
3aroJHeHNEe CPaBHUTEIbHON TaOIUIIbl XapaKTEPUCTUK TUIIOB OOMEHa BEIECTB

Tema 3.2.

Conep:kanue y4eGHOro MaTepuasia

Buocunres 0eka

Peakuuu matpuyHoro cunresa. I'enernueckas nnpopmanus u JJHK. Peanuzanus renernueckoit
nHpopManuu B KJIeTKe. ['€HeTHUEeCKU KOJ W €ro CBOMCTBA. TPaHCKPHUIIIHS — MaTPUYHBIN

cunte3 PHK. TpaHcimsauus — OwocunTe3 Oenka. Ortambl TpaHcasnuu. KoaupoBaHue

OK 01, OK 02,
OK 04
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aMHUHOKHCIIOT. Pojib prbocoM B OMOCHHTE3e Oelika

IIpakTnueckoe 3ansitue Ne2
Pemenue 3a1a4 Ha onpeeIeHUe 0CIeA0BaTEIbHOCTH HYKJICOTHI0B

Tema 3.3.

Coaep:kaHue y4eOHOI0 MaTepHaja

Bupycsi

Hexnerounsie ¢opmbl xu3Hn — BUpychl. Mcropusi otkpeiTust Bupycos (. M. ViBanoBckwid).
OCOOEHHOCTH CTPOEHUS M KU3HEHHOTO LMKIa BUpYcoB. bakrepuocdaru. bonesnu pacrenuii,
KHUBOTHBIX W YEJIOBEKA, BBI3bIBaEMbIC BUpycaMu. Bupyc nmmyHonedunura yenoseka (BUY) —
Bo30Oyautenb CITN a. IlpodunakTrka pacupocTpaHeHUs BUPYCHBIX 3a00JIeBaHUI

Pasnea 4. PasMHoxxeHne u
Tema 4.1.

NMHIAUBHUIAYVAJbHOC DPASBUTHEC OPraHU3MOB

Coaep:kaHue y4eO0HOr0 MaTepHaJja

KU3HEeHHBIH UK
KJEeTKH

Knerounenii 1wk, WM OJKU3HEHHBIM TWKI KiIeTkd. MHTepdasza m muto3. Ilporeccsr,
npoTekaromue B uHTEepdasze. Perumkanus — peakuus marpuyHoro cunreza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HaOOp — KapuoTwm. JMIUTOMAHBIA M TaIJIONWJIHBIA XPOMOCOMHBIC
HaOopel. XpomaTtuabl. L{uronornueckue OCHOBBI Pa3MHOXKEHUS U MHAUBHIYaILHOTO Pa3BUTHS
opraHu3moB. /lenenue kinerku — Muto3. Craauu murtosa. [Iponeccel, mpoucxoasnme Ha pa3HbIX
CTaausiX MUTO3a. bronorunyeckuii cmpica Muto3a. IlporpamMupyemast ruGenb KISTKH - allonTo3

— (NI

CamocrosiTesqibHasi padora o0yuarommuxcst Ne3
Pa3paboTka JIEHThI BPEMEHHU KU3HEHHOTO ITUKJIA KJICTKH

Tema 4.2.

Coaep:kaHue y4eOHOI0 MaTepHaja

w

®opMbI pa3MHOKEHHS
OpraHu3MoOB

@®opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecroyioe W MoJioBoe. Buabl 0ecronoro pa3MHOKEHUS:
JIeJICHUE HAJIBOE M MOYKOBAHHWE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpPa30BaHUE, BETETATHBHOE
pasmHokeHne. ckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYEHHUE JIJIsI CEJICKIIUH.
[TonoBoe pasmHOXeHHE, ero oTau4us oT Oecrmosioro. Meio3. Cramgun Mmeiiosa. IIporeccsr,
MPOUCXOMSIINE Ha cTagusax Menosza. IloBenenne xpomocoM B Menose. Kpoccunrosep.
buonornueckuii cMpIcT M 3Ha4YeHHE Melo3a. ['ameToreHes — mporecc o0pa3oBaHUs TMOJIOBBIX
KJIETOK Yy JKUBOTHBIX. [l0JIOBBIE Kelle3bl: CEMEHHUKU U sudHUKA. OOpa3oBaHHE W pPa3BHUTHE
MOJIOBBIX KJIETOK — TaMeT (CrepMaTo30Wj, SWIEeKJIeTKa) — CHepMaToreHe3 W OOTreHe3.
Oco0EHHOCTH CTPOCHMS SHIIEKICTOK U criepmaro3ouioB. Omrogorsopenue. IlapreHorenes.

CamocrosiTesibHas padoTa o0yuaromuxcs Ned
3amonHeHHe TaOMUIBI C KPATKOM XapaKTepUCTUKOH © mpumepamMu (HOpM pa3MHOKCHUS
OPraHu3MOB

Tema 4.3.

Cojep:xkaHue y4eOHOI0 MaTepuaJa

NuauBuayaabHoe

WnpuBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpPHOHAIBHOE pa3BUTHE (3MOpUOreHes). DTaribl

Pa3sBUTHE OPTraHU3MOB

3M6pI/IOHaHLHOFO Pa3sBUTHA Y TIO3BOHOYHEBIX  JKMBOTHBIX! )lpO6J'I€HI/Ie, raCcTpyJnms,

OK 01, OK 02,
OK 04
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opranorenes. [loctoMOproHanbHOE pazBuTHEe. THUITBI MTOCTIMOPHOHAIBHOTO Pa3BUTHS: MIPSIMOE,
HempsiMoe (TUYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPTaHU3MOB; (aKTOPBI, CIIOCOOHBIC
BBI3bIBaTh BPOXKJIEHHBIE ypoacTBa. Poct u pasButue pacrteHuil. OHTOTE€HE3 LBETKOBOI'O
pacTeHusi: IBOMHOE OILUIOIOTBOPEHUE, CTPOCHHE CEMEHH, CTAIMU PAa3BUTHUS

I'enernka mnona. XpoMOCOMHOE OIpeneieHHe Mojia. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI.
I'omoramerHsle U rereporaMeTHble OopraHu3Mbl. HaciienoBaHue NpU3HAKOB, CLEIUIEHHBIX C
10JIOM

IIpakTHyeckoe 3aHsiTue NeS

Pemenne 3aaa4 Ha onpcacJICHUC BCPOATHOCTH BO3HMKHOBCHHA HACJICACTBCHHBLIX ITPU3HAKOB

[MpakTuyeckoe 3anaTue Ne3 1
Nudexunonnpie 3a0o0yieBaHUS W ASNUIAEMUUM B HCTOPUHM YeEJIOBEYECTBA. BakuuHamms Kak
npo(HIaKTHKA UHPEKIIMOHHBIX 3a00JI€BaHUIM
Pa3nes S. HaceaCTBEHHOCTh M M3MEHYHMBOCTD OPraHU3MOB (BCEro) 10 OK 01, OK 02,
Paszoden 5. Hachedcmeennocmo u usmeH4ueocnyb opeanuimos (I cemecmp) 3 OK 04
Tema 5.1. Conep:xanue y4ue0OHOI0 MaTepuaJia 2
3aKOHOMEPHOCTH [Ipenmer u 3amaum renetuku. Ponp muTomoruu M SMOPHOJIOTHH B CTAHOBJICHUW TEHETHUKH. 1
HaCJIe10BAHUS Brman poccuiickux u 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeTOAbl TEeHETHUKU
(rubpugoNOrNYecKuil,  LUTOTEHETHUUECKHH,  MOJEKYJsIpHO-reHeTuYeckuil).  OCHOBHBIE
reHeTUYeCKre MOHATHUsA. [ eHeTruecKkasi CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKpEIIMBaHU.
3aKOHOMEPHOCTH HaclleZIOBaHUs MPU3HAKOB, ycTaHoBJIeHHbIe . Mennenem. MonorubpuaHoe
CKpellMBaHWe. 3aKOH  eauHOoOoOpasus TUOpUIOB  MepBOro  mokojeHus.  [IpaBuio
JTOMUHUPOBAaHUSA. 3aKOH pacHICTUICHHWs] Tpu3HakoB. ['mmore3a 4wucToThl Tramer. [lomHoe
HEMOJIHOEe JOMHUHUpOBaHME. JJUrHOpuaHOE CKpeluBaHue. 3aKOH He3aBUCHUMOI0 HACIICIOBAHUS
NMpU3HAKOB. [[uTOTeHETHMUEeCKHE OCHOBBI JTUTHOPUIHOTO CKpEUIMBaHMs. AHAIM3UPYIOIICE
ckpemuBanue. Vcnonap30BaHNe aHAIU3UPYIOIIETO CKPEIIMBAHUA ISl ONPEEIeHUs] T€HOTUIIA
ocobun
IIpakTnyeckoe 3ansaTue Ne4 1
Pemenne 3amau Ha ompeneneHUE BEPOSTHOCTH BO3HUKHOBEHUS HACIEICTBEHHBIX MPHU3HAKOB
Ipyd MOHO-, M-, TOJUTHOPUTHOM U aHAIM3UPYIOUIEM CKpEIIMBaHUH, COCTaBICHHE
TEHOTHUITHYECKHUX CXEM CKPEIIUBAHMS
Tema 5.2. Conep:xanue yue0OHOI0 MaTepuaJia 3
CuenjieHHoe CueruieHHOE HacseaoBaHue npusHakoB. Pabora T. Moprana no CrenjieHHOMY HacjaeI0BaHHUIO 1
HacJe10BaHHe reHoB. HapymieHue cieruieHus TeHOB B PE3yJIbTaTe KPOCCHHIOBEPA. XPOMOCOMHAs TEOPHs
NMPU3HAKOB HAaCJIEJCTBEHHOCTH. | eHeTHUECKHe KapThl.

15




pH COCIINICHHOM HACJICAOBAHNWHN, COCTABJIICHHEC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHU A

CamocrosiTesqibHasi padoTa o0yuaromuxcsi NeS 1
Pa3paboTka riaoccapus
Tema 5.3. Coaep:kaHue y4eOHOI0 MaTepHaja 3
3aKOHOMEPHOCTH N3menunBocTh. BUsbl M13MEHUMBOCTU: HEHACIEICTBEHHAsT M HACIEICTBEHHAs. Poib cpeapl B 2
H3MEHYMBOCTH HEHACJICACTBEHHON W3MEHUYMBOCTH. XapaKTepUCTHKAa MOJU(PUKAIMOHHON HW3MEHYHBOCTH.
BapuauvonHsli psin 1 BapuanmonHas kpusas. Hopma peaknuu npusHaka. KonudecTBeHHbIE U
KaueCTBEHHBIC MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON N3MEHUYHNBOCTH.
HacnencrBennas, Wi TCEHOTHIIMYECKAas H3MECHUYMBOCTh. KoMOWHATUBHAS W3MCHUYHMBOCTD.
Meiio3 u TOIOBOM TMpoOLECC — OCHOBA KOMOWHATUBHOM HW3MEHUYMBOCTH. MyTallmOHHAS
u3MeHYNBOCTh. Kiaccudukanuss MyTamnuii: reHHbIE, XPOMOCOMHBIC, TeHOMHBIC. YacTtoTa
OpUYUHBI MyTaluid. MyTareHHsie (GakTopbl. 3aKOH TOMOJIOTHUECKUX PSAJOB B HACIIEICTBEHHOU
M3MEHYUBOCTHU
H. H. BaBunosa
IIpakTnyeckoe 3ansaTue Ne6 1
Pemienne 3amau Ha omnpeneneHUe BEPOSTHOCTH BO3HUKHOBEHUSI HACIEICTBEHHBIX MPHU3HAKOB
MpU  Pa3IUYHBIX THUMAX B3aUMOJCUCTBUSI TEHOB, COCTaBIICHHE TEHOTUIIMYECKHX CXEM
CKpeIIUBaHUS
2 cemecmp 42
Pazoen 5. HacnedcmeeHHOCHIb U U3MEHUUBOCIb OP2AHU3IMO8 (2 cemecmp) 2
Tema 5.4. Coaep:kaHue y4eOHOI0 MaTepHuaja 2
I'eneTuKa 4yeji0BeKa I'enetuka udenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl TEHETHUKHA YEJIOBEKa: 1
TrE€HEAJIOTHYCCKUM, OJU3HEIOBBIM, ITUTOTEHETUYECKUH, OMOXUMUYECKHH, MOJICKYJISIPHO-
reHetudyeckuid. COBpEeMEHHOE OMNpe/e/ieHHe TEeHOTHUIIA: MOJIHOTEHOMHOE CEKBEHUPOBAHME,
TEHOTHIHPOBaHKWE, B TOM uucie ¢ nomomibto [I1[P-ananu3a. HacnencTtBennbie 3aboseBaHus
YelloBeKa: TEHHbIe O0Je3HU, OOJEe3HW C HACIEACTBCHHOH MPEApacroiioKeHHOCTHIO,
XpoMocoMHBIe Oosie3Hn. ComMaTrhyeckne W TreHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIHITBI 3710pOBOTO 00pa3a KU3HU, TUATHOCTHKY, MPO(YUIAKTUKHA U JICUCHUS TeHETHICCKUX
Oose3Hel. MenuKo-reHeTHYeCKOe KOHCYJBTUPOBAaHUE. 3HAYCHHE MEIUIIMHCKON TEHETHKU B
MPEOTBPAILCHUH U JICUEHUU T€HETUYECKUX 3a00JICBaHUI YeIOBEKa
IIpakTueckoe 3ansitue Ne7 1
CocTtaBieHHUE W aHAJIU3 POJOCIOBHBIX YEJI0BEKa
Pa3znen 6. DBoaIONHOHHAA OHOJIOTHS 7 OK 01, OK 02,
Tema 6.1. | Cojaep:xkaHue y4eOHOI0 MaTepuaJa 3 OK 04

16




JBOJIOLHOHHAS TEOPHS
U ee MecTo
B OMoJIoTUH

[Ipennoceiiku BOZHUKHOBEHUS BOJIIOIMOHHON TEOPUHU. DBOJIOIMOHHAS TEOPHUS U €€ MECTO B
Ouosnoruy. BiusHuEe SBONIONMOHHOM TEOPUM HA pa3BUTHE OWMOJOTHMM W JPYTMX HayK.
CunerenbcTBa dBONIONUH. [laneoHTONIOTHYECKHE: TTOCIEA0BATEILHOCTh MOSIBJICHUS BHUIIOB B
MaJ€OHTOJIOTUYECKOW JIeTONUCH, NepexoaHblie (opmbl. buoreorpaduueckue: CXOACTBO U
paznuune ¢ayH u (IOp MATEPUKOB M OCTPOBOB. DMOPHOIOTUYCCKUE: CXOJCTBA U Pa3IUUHs
SMOpPHUOHOB pa3HbIX BUJOB IO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMHUYECKHE: TOMOJIOTHYHBIE,
AQHAJIOTMYHBIC, PYANMEHTAPHBIC OPTaHbI, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJE€JACTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX NyTed y BCEX JKUBBIX
OpPTaHHU3MOB.

OpomounonHas Teopust Y. lapsuna. [Ipeanocbuikyu BO3HUKHOBEHUS JapBUHHU3MA. JBHKyIIMe
CWJIBI 3BONIONUHU BHUAOB 1O JlapBuHy (M30BITOYHOE Pa3MHOKECHHE MPH OTPAaHUYCHHOCTH
pecypcoB, HeollpeaeaéHHas H3MEHYNBOCTh, 00ph0a 3a CYNIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

1 PA3BUTHEC ) KU3HU

Ha 3emie: aOworeHe3 U maHcnepMmus. XHUMHYECKas dBOJIOIMS. AOHOTEHHBIM CHHTE3

CamocrosiTesibHas padora o0yuyaromuxcs Ne6 1
PazpaboTtka rioccapus
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS SBOJIOIMOHHOTO YUECHUS
Tema 6.2. Coaep:kaHue y4eOHOI0 MaTepHaja 2
Muxkpo3Boaouus Cunrernueckass teopusi 3Bomtoruu (CTD) u e€ oCHOBHbIE MONOKEHHS. MUKPOIBOIIOLMSL. 2
[Momynsus Kak equHUIA BUIA U SBOJIOIUH.
JBwxymue cwibl ((GaKTOphI)IBOIIONUA BHAOB B TpHUpoae. MyTalMOHHBIM Tpolecc H
KOMOMHATHBHAasg WM3MEHYMUBOCTh. llomynsuuoHHble BOJMHBI W JApeld reHoB. M3omsauus u
murpanus. EcrecTBeHHbIH 0TOOp — HanmpaBisAtomuid pakTop 3BOTIOIHA. DPOPMBI €CTECTBEHHOTO
orOopa. IIpucnocobmeHHOCTH  OpraHMU3MOB  Kak  pe3yjibTar dBomtouuu. llpumepsl
npucnocoOneHuit y opranuzMoB. Apomopdo3sl 1 uanoanantauuu. Bua u BugooOpasoBaHue.
Kputepuu Buga. OcHoBHBIE hopMBbI BUA000pa30BaHus: Teorpadudeckoe, IKOJIOTUYECKOe
Tema 6.3. Cojaep:xkaHue y4eOHOI0 MaTepuaa 2
Maxkpo3Bosionus MakposBomtonust.  Popmbl  3BONMOLMU:  (UIIETHYECKas, JMBEPreHTHAas, KOHBEPreHTHas, 1
napajuienpHas. HeoGpatuMocTh 3BONIIOIMH
IIpakTnyeckoe 3ansitne Ne§ (Ha BbIOOp MpenoaaBatesns) 1
«CpaBHeHHE BUIOB 110 MOP(OIOTUUECKOMY KPUTEPHIO»
Wnu «Onucanue npucnocoO0JIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay
Pa3jes 7. Bo3HMKHOBEHME M Pa3BUTHE KU3HHU HA 3eMile 8 OK 01, OK 02,
Tema 7.1. Copep:xaHue yuyeOHOI0 MaTepuaJa 3 OK 04
3apoxkaeHue JloHay4HbIe MpeACTaBICHUS O 3aPOXKACHUN KU3HU. HaydHble THIIOTE3bI BOSHUKHOBEHHUS KU3HH 2
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OPraHMYECKHUX  BEIIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAJIBHOE IOATBEPXKACHUE
XUMUYECKOH dBOonMK. HavanbHbie Tansl Onosiornueckoid sBoonuu. ['umoresa PHK- mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYP M BO3HUKHOBEHUE MPOTOKJIETKH. [lepBbie KIETKH U UX
sBomtonnsd. PopMHUPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTraHU3MOB.

Pa3Butne xu3Hu Ha 3emie 1o spam u nepuoaam. Karapxei. Apxeiickas U IpoTepo3oicKas
opel. [lameosolickass spa U €€ TEpUOABI: KEMOPHICKWN, OPJAOBHKCKHM, CHITYPUHCKHIA,
JIEBOHCKMM, KaMEHHOYIOJbHBIM, NepMcKui. Me3o3olickas spa U €€ NepuoIbl: TPUACOBBIM,
opckuii, menoBo. KaitHo3olckas 53pa W €€ TMepuoapl: NaJeOreHOBBIM, HEOrE€HOBBIN,
AHTPONOTCHOBBIM.

CamocrosiTesibHasi padoTa o0yuaromuxcs Ne7
Pa3paboTka JIeHThI BpeMEHU BO3HUKHOBEHMS U PA3BUTHUS KM3HHU HA 3eMIIe

Tema 7.2. Coaep:kaHue y4eOHOI0 MaTepHaja 3
Cucrema oprannyeckoro | CucremMa OpPraHMYeCKOro MHpa KaK OTpakeHHe HBOJIONUMU. OCHOBHBIC CHCTEMATHYSCKHE 2
mupa. [Ipoucxoxkaenue | rpymmbsl OpraHu3MOB. XapaKTEPUCTHKA KIMMaTa M TeOJIOTMYECKHX MporeccoB. OCHOBHBIC
YeJIoBeKa — 9TaIbl YBOJIOINH PACTUTEIBHOTO U XUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUH U KUBOTHBIX.
aHTpoMnoreHe3 [TosiBnenue, pacuBeT U BBIMHUPAHUE TPYIII )KUBBIX OPTaHU3MOB.
DBOJIIOIHS YeJI0oBeKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BUTHE MpeCcTaBICHUN O MPOUCXOXKIECHUN
yesioBeka. MeTo/ibl u3ydeHus aHtpornorenesa. CXoACTBa U pa3Iuyuus YeJIOBEeKa U JKUBOTHBIX.
CucremaTudeckoe TMIOJIOKCHHE 4YenoBeka. J[Bmkymue cuibl ((akTopbl) aHTPOIOTEHE3a.
HacnencrtBenHnass M3MEHYMBOCTh U €CTECTBEHHBIM o0TOOp. OOmIeCTBEeHHBIH 00pa3 >KHU3HH,
W3rOTOBJICHUE OPYAUN TPYAa, MBIILICHHE, PEUb.
CamocrosiTesibHas padoTa o0yuaromuxcs: Ne§ 1
Pa3paboTka JICHTBI BpeMEHHU MPOUCXO0KICHHUS YeT0BEKa
Tema 7.3. Copep:xanue yue0OHOIr0 MaTepuaJa 2

OcHoOBHBIE CTAINH
IBOJIIOLNH YeJI0BEKA

OCHOBHBIE CTaIUU U BETBH IBOJIIOIIMHU YEJIOBEKA: aBCTPATIONUTEKH, YenoBek ymensiii, UemoBek
NpAMOXOJAIINNA, YelnoBeK HeaHAepTAIbCKUM, YenoBek pa3syMHbI COBPEMEHHOIO THIIA.
Haxonku mckomaeMbpIx OCTaHKOB, BpeMsl CYIECTBOBAaHMsI, 00JIACTh PACIIPOCTPAHEHUS, 00BEM
TOJIOBHOT'O MO3ra, 00pa3 *KU3HU, OPYIUsL.

Uenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpOINEOUIHAs (E€Bpa3uiickas), HErpo-
aBcTpajionHas  (9KBaTOpHalbHAs), MOHIOJIOMAHAsA  (a3uMaTCKO-aMepHKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH TPEACTABUTEICH YEIOBEUYECKUX pac K YCJIOBHUSIM CYIIECTBOBAHMS.
EnmnactBo yenoBeueckux pac. Kputuka pacuszma

IIpakTuueckoe 3ansaTue Ne9 (Ha BHIOOp IIpEno1aBaTesis)
«Bpewmst 1 yTH pacceneHus YeI0BeKa Mo TIaHeTe

18




wm «[IprcnocoOaeHHOCTh YeoBeKa K pa3HbIM YCIOBUSM cpelbl. BiusiHue reorpaduueckoit
cpeabl Ha MOPGOIOTHIO M (DH3UOJIOTHIO YSITOBEKAY

Pa3nes 8. OpranusMel M OKpYKaQLIAs cpeia 3 OK 01, OK 02,
Tema 8.1. Coaep:kaHue y4eOHOI0 MaTepHaja 1 OK 04, OK 07
IK0JIOTHA DKoJorus Kak HayKa. 3aladyd U pa3felsibl SKOJIOTMU. MeTobl SKOJIOrMYECKUX HCCIIEOBaHUM. 1

Kkak Hayka. Cpeabl DKOJIOTHYECKOE MHUPOBO33PEHHE COBPEMEHHOIo uejoBeka. Cpeapl OOMTaHUS OPTraHU3MOB:
JKM3HHU. BOJ[HAs, HA3€MHO-BO3IyIIIHAs, TIOYBEHHAs, BHYTPU OpraHW3MEHHas. DKOJIOTHUECKUE (aKTOPHI.
JKOJIOTHYECKHE Knaccudukanus 3K00orudeckux (akTopoB: aOMOTHYECKHE, OMOTHYECKUE M aHTPOIIOTCHHEIE.
paxTopsI JleiicTBue 9KONIOrMYecKHX (HAaKTOPOB HA OpraHu3Mbl. AOuWoTHYecKHe (DaKTOpBI: CBET,
Temmneparypa, BiIaxHocTh. Dotomepuoausm. I[IpucmocobieHuss OpraHU3MOB K JICHWCTBHUIO
abmotnueckunx (haktopoB. buonorunueckue puTmel. buotnueckue hakropsl. Buasl OMOTHYECKUX
B3aUMOJICCTBUI: KOHKYpPEHUMs, XHUIIHUYECTBO. [lapa3suTusm, MyTyanus3Mm, KOMMEHCAIM3M
(KBapTUPAHCTBO, HAXJIEOHMYECTBO), aMEHCAIU3M, HEUTpadu3M. 3HAYeHHE OHOTHYECKUX
B3aMMOJICCTBUH JIJI CYIICCTBOBAHHUS OPTraHU3MOB B IPUPOIHBIX COOOIIECTBAX
Tema 8.2. Cojep:xkaHue y4eOHOI0 MaTepuaJa 2
JKoJI0rnYecKHe DKOJIOTUYECKUE  XAPAKTEpPUCTUKU  momyisuuud. OCHOBHbIE  MOKa3aTeaud  MOMYJISLUHU: 1
XapaKTepPUCTUKHU YUCJIICHHOCTh, IIJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, NPHUPOCT, MHTrpaiusi. JuHamuka
NOMYJIAHHA YUCJIEHHOCTH MONYJISILIMYU U €€ peryJssiuus
IIpakTnyeckoe 3ansitue Nel( 1
IToACYET MIIOTHOCTH MOMYJISIIIMNA pa3HBIX BUJIOB PACTEHUH
Paznen 9. CoobuiecTBa M 3K0J0rHYeckme CHCTEMbI 10 OK 01, OK 02,
OK 04, OK 07
IK33.1

STIK ®T'OC CITO npodeccuu Uin CHENMaIbHOCTH JIOJKHEL OBITh OTPAKEHBI B COJIEPKAHMN YUeOHOr0 MaTepuaia
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Tema 9.1. Cojaep:xkaHue y4eOHOI0 MaTepuaja 2
CoobmecTBa Coo0bmecTBo opranu3mMoB — O6uoneHo3. CTpyKTypbl OHOLIEHO3a: BUIOBas, IPOCTPAHCTBEHHAs, 1
OPraHu3MoB, Tpouueckas (nuiesas). Buabli-nomuHanTsl. CBS3U B OHOIIEHO3E.

IKOCUCTEMBI Okonorndyeckue cuctembl (3kocuctemsl). Ilonarme 00 »skocucreme U OHOreoLEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: TPOAYLEHTHI, KOHCYMEHTHI, PEIyLCHTEHI.
KpyroBopoT BemiecTB M MOTOK 3HEPruuM B 3KocHucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHHU
skocuctembl. [lumeBsie menu u cetd. OCHOBHBIC ITOKa3aTeNd JKOCHUCTEMBI: Omomacca,
OPOAYKIMs. DKOJIOIMYECKHe MUPaMUAbL: MPOIYKIHMH, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCHCTEM: YCTOHYMBOCTb, CAMOPEryJsinusi, pa3Butue. CyKieccus.
CamocrosiTesbHast padoTa o0y4yaromuxcs Ne9 1
CocTraBieHue cXxeM KpyroBOpOTa BELECTB
Tema 9.2. Conep:xanue y4yeOHOI0 MaTepuaJia 2
IIpupoanbie 3kocucTeMsl | [IpupoHbIE JKOCHCTEMBL. JKOCHCTEMBI pPEK M 03€ép. DKOCHCTeMa XBOWHOTO WA 2
HIMPOKOIUCTBEHHOTO jeca. AHTpOTIOT€HHBIE HKOCHUCTEMBI. ATpPOIKOCHCTEMBI.
VYpboskocuctempl. buonornyeckoe W XO3SHWCTBEHHOE 3HAYEHHE  arpodKOCHCTEM |
ypOoskocuctemM. buopa3znooOpasue kak QakTop ycTOWuMBOCTH OdKocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HOOOpasus Ha 3emMiie

Tema 9.3. Coaep:kaHue y4e0HOI0 MaTepHaJja 2
buocdepa — VYyenne B. U. Bepnanckoro o 6uocdepe. ['panuiisl, coctaB u cTpykTypa Ouocdepsl. XKusoe 2
riodajbHas BemecTBO W ero (QyHkuuu. OcoOeHHOCTH OHoOcdepbl Kak TJI00aTbHOH IKOCHUCTEMBI.

IKocucTemMa 3emJu Junamuueckoe paBHOBecue U oOpaTHas cBa3b B Ouocdepe. KpyroBopoTbl BemiecTB H
OMOTCOXMMHUYECKHE KBl 3JIEMEHTOB (YTiiepoja, a30Ta). 30HaIbHOCTh Ouochepsl. OCHOBHBIC
OHOMBI CYIIIH
Tema 9.4. ITpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIepPKAHNE (COepPKaHMe MPUKJIATHOT0 MOAYJIs1) 2
Bansinue YenoseuectBo B Omocepe 3emian. AHTponoreHHle M3MeHeHus B Ouocdepe. I'mobanbHbIE -
AHTPONOTeHHBIX sKosorudeckue Tpobiembl. CocylecTBOBaHME TMPHPOALI W dYenoBedecTBa. (CoxpaHeHUE
(¢akTopos Ha Omochepy | OnopasHOOOpa3us Kak OCHOBa yCTOWYMBOCTH Onochepbl. OCHOBA pallMOHAILHOTO YIPABICHUS
MIPUPOJHBIMH PECYpPCaMu M X UCTOIb30BaHue. JIoCTIKEH!s] OMOJIOTHH U OXpaHa MPHUPOIbI
IIpakTnueckoe 3ansitne Nell (Ha BeIOOp npenojaBaress) 2
«OTX0/1bI TPOU3BOJICTBAY
WK «IKOJOTHUECKUE ACTIEKThI MPOPECCUOHATBLHOMN 1EATEIEHOCTI
nin «IIpodunaktuka npodeccnoHanbHbIX 3a00JI€BaHUI
i «BiusiHue mpou3BOACTBEHHBIX (DaKTOPOB HA OPTAHU3M YEIOBEKA»
Tema 9.5. IIpodeccrnoHaILHO OPUEHTHPOBAHHOE coiepKkaHue (CoAepKaHue MPUKJIATHOT0 MOAYJIs) 2
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Bansnue coumaabHo-
IKO0JOTHYEeCKHX
(paxkTOpOB HA 310POBbLE
yeJioBeKa

3I[0p0BB€ n €ro COCTaBJIAIOIIUC. CDaKTOpLI, MOJIOKUTCIIBHO W OTPULATCIIBHO BJIMAIONIMC Ha
opranu3Mm deyoBeka. I[IpoOireMa TEXHOTEHHBIX BO3JICUCTBHI Ha 3J0pPOBhE UEJIOBEKa
(3MEeKTPOMAarHUTHBIE TIOJIS, OBITOBASI XUMUSI, U30BITOYHBIE IIIYMBI, paaualis 1 T.10.). Afanranus
opranu3ma 4eyioBeka K (axTopam okpyxatouieil cpensl. IlpuHuunel dopMupoBaHus
310poBbecOeperaronero moBeaeHus. dOusndeckas aKTUBHOCTh M 3I0pPOBbE. bHoxumudeckue
ACHEKThI PaIllMOHATIBHOIO MUTAHUS

JlabopaTopHas paGora Ne3

«YMCTBEHHas pabOTOCITOCOOHOCTHY

i «Bnusiaue abuoTnueckux (pakTOpoB Ha YeNIOBEKa» (B KA4€CTBE TPUTTEPOB, CHIDKAOIIUX
paboTOCIIOCOOHOCTh,  MCIOJB30BaTh  YCJIOBHUS ~ OCYIIECTBIEHUS  NpodecCHOHaTbHON
JIEATEIILHOCTH: IITyM, TEMIIEpATypa, (hHM3ndecKas Harpy3Ka 1 T.11.)

Pasnen 10. Ceaekuusi opra
Tema 10.1.

HHU3MOB, OCHOBbI OMOTE€XHOJO0TUH

Copaep:xkaHue y4eOHOI0 MaTepHuaa

Cenexuus
KAaK HAyKa M MpPouecc

Cenexuusi Kak HayKa M IIpoLEecC. 3apOoXkIECHHE CEJIEKIMHM W JoMmecTukanus. Yuyenue H. .
BaBwiioBa 0 1eHTpax MHOrooOpas3usi M TNPOUCXOXKIACHHS KYyJIbTYpHBIX pacTeHui. LleHTpsl
IIPOMCXOXKIECHNS JOMAIIHUX JKUBOTHBIX. CopT, mopoga, mramMm. COBpPEMEHHBIE METOIBI
cesiekMi. MaccoBblii M WHAMBUAYAIbHBIA OTOOpPHI B CEJIEKIMM PACTEHHMH M JKUBOTHBIX.
Onenka »sKcTepbepa. bBIM3KOPOACTBEHHOE CKpellMBaHWE — WHOpUAMHI. Yucras JuHUSL.
CkpemmBanue 4YUCThIX JuHUU. [ereposuc, wimm rtubOpuaHas cuina. HepoacTBeHHOE
ckpeuBanue — ayTOpuauHr. OtnanéHHas rulOpuausanmus u e€ ycnexu. MckyccTBeHHBbIH
MyTareHe3 M IIOJIy4EHHUE IIOJIUIUIONIO0B. JIOCTHIKEHMS CENeKIMM DPACTeHUH, MXUBOTHBIX M
MUKPOOPraHU3MOB

(NS SR}

Tema 10.2.

Cojaep:xkaHue y4eOHOI0 MaTepuaJa

OcHOBBI OHOTEXHOJIOTNH

buorexHonorusi kak oTpaciab NPOU3BOACTBA. ['€HHas WH)KEHepHs. OTambl CO3JaHUA
pexomOunantHot JIHK u Tpancrennbix opranusmoB. Kinertounass unxenepus. Kierounble
KYJIBTYPBL. MUKpPOKIIOHATIBHOE pa3MHOMKEHHUE pacTeHui. Kionuposanue
BBICOKOIIPOJTYKTUBHBIX CEIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOIMYECKHE U STHYECKHE
po6aembl. MO — reHeTHYECKH MOJU(PHUIMPOBAHHBIE OPraHU3MbI

Tema 10.3.

IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE CofepKkaHue (coAepKaHue MPUKJIATHOI0 MOAYJIs)

buorexHogoruu
B 'KM3HM U npodeccun

OCHOBHBIEC HANpaBJICHUS COBPEMEHHOW OMOTEXHOJIOTMU B MPO(ECCHOHATBHON NeSTETbHOCTH
gegoBeka. Meroapl OmorexHomoru. OOBEKTEl OMOTEXHOJIOTHHA. DTHKAa OMOTEXHOIOTMYECKUX
Y TeHETUYECKUX dKCIepuMeHTOB. [IpaBuiia morcka v aHann3a OMOIKOIOTHYECKON HHPOpMAITHH
W3 Pa3IMYHBIX HCTOYHHKOB (HAay4YHas W Y4eOHO-HAy4Has JIMTEpaTypa, CPEICTBA MaCCOBOM

nHpOpMaIH, CeTh VIHTEpHET U IPYTHE)

OK 01, OK 02,
OK 04, OK 07
IIK 3.1
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IIpakTnyeckoe 3ansaTue Nel2 1
Keiicet Ha ananmu3 wHOpManMu O HAyYHBIX JOCTIKEHHUSX B OOJACTH TEHETHYECKUX
TEXHOJIOTHI, KJICTOYHON MHKECHEPUH, MUIIEBLIX OMOTEXHOIOTHIA.
IIpakTnueckoe 3ansitue Nel3 1
3amnuTa Keiica: MpeIcTaBICHUEe PE3YJIbTaTOB PEIICHHUS KEHCOB (BBICTYIICHHUE C IPE3CHTAIEH )
Pasznen 11. Penienye kel coB B 00J1aCTH OHMOTEXHOJIOT M 6 OK 01, OK 02,
Tema 11.1. IIpodeccuonaJibHO OPMEHTHPOBAHHOE COJleP:KAHUE (COoepPKAHME MPUKJIATHOTO MOYJIsl) 4 OK 04, OK 07
buorexHosorun Pa3BuTHEe NPOMBINIICHHONW OMOTEXHOJOTHMH M €€ MPUMEHEHHE B JKM3HU YeJIOBEKa, MOUCK H 2 IK 3.1

B IPOMBILLIEHHOCTH aHanu3 WHGOPMAIMU W3 Pa3UYHBIX MCTOYHUKOB (HayuyHas M y4eOHO-HaydHas JHUTEparTypa,
CpelIcCTBa MaccoBOM MHGpopMaIu, cetb IHTepHET U Ipyrue)
IIpakTnyeckoe 3ansaTue Nel4 1
Keiicel Ha ananu3 wHQOpPMAIMH O PA3BUTHH MPOMBIIIJICHHOW OWOTEXHONOTUH (10 MUHU-
TpyIIam).
IIpakTnyeckoe 3anaTue NelsS 1
3amuTa Keiica: MpeIcTaBICHNUEe PE3YJIbTaTOB PEIICHUs KEHCOB (BBICTYILICHHE C IPE3CHTAITUCH).
CamocrosiTesibHas padora o0yuarommuxcs Nel0 1
IloaroroBka mpe3eHTalluy ISl 3al1UTHI Kelca.
CamocrosiTesibHas padora odyuaromuxcs Nell 1
[ToaroToBka Npe3eHTAIMU JUIs 3AIIMUTHI KEHca.

IMpome:kyTouHas arTectauus (qudpepeHUINPOBAHHDBII 3a4€T)
Bcero: 72
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3. YCJI0OBUSA PEAVINBALIMU TPOI'PAMMBI YYEBHOTI'O ITPEIMETA

3.1 TpeOoBaHN K MUHHMAJIbLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00eCe4eHN 0
VY4eOHbIi MpeIMeT peau3yeTcsi B ydeOHOM KaOnHeTe OUOIOTHS.
_O6opynosanue y4eO0HOro KabuHeTa:
MOCaJI0YHbIE MECTA IO KOJIMYECTBY OOyYaIOIIUXCS;
paboyee MecTo MpenoaaBaTes;
METOJIUYECKUE MaTEepPHUaJIbl MO MPEIMETY.

Texuuueckue cpeacTBa 00yueHus: pabodero Mecra npenogaBaTeis: KOMIbIOTEPHOE
0o00OpyI0BaHUE, COOTBETCTBYIOILIEE COBPEMEHHBIM TpEOOBaHUSAM O€30MacHOCTH U
HaJEXKHOCTH, peaycMaTpUBAIOLIEE BO3MOKHOCTb MHOTO(YHKIIMOHATLHOTO
UCIIOJIb30BaHUSl KaOMHETa C IIeJIbI0 M3yYeHUsS Yy4eOHOro MpeaMmeTa, MYyJIbTUMEAUIHOEe
o0opynoBanue (IPOEKTOP U TMPOCKIIMOHHBIA JSKpaH WM HWHTEpaKTUBHAs JOCKa),
JIOKAJIbHAs CETh C BBIXOJOM B Internet.

HanMeHoBaHue criennaabHOTO TOMEIICHUS: YUeOHasi ayJuTopus IJis MPOBEACHUS
NPaKTUUYECKUX 3aHATHI, TPYNIOBBIX KOHCYJIbTAllU, WHIWBHAYaJbHBIX KOHCYJIbTAIUH,
TEKYILIETO KOHTPOJS, MPOMEKYTOUHOW AaTTeCTallid, OCHAIlEHHAass O0OpYyJOBaHHEM U
TEXHUYECKUMHU CpPEJCTBAMU OOYYCHHS, a TaKKe UWTAJIbHBIM 3ajl, TMOMEIICHUE IS
caMOCTOsITeNIbHOM padoThl, ¢ goctynoM K cetu «Mutepuer» u DUOC. OcHalllEHHOCTH:
KOMIUIEKT y4eOHOU MeOenu, HOyTOyK, MPOEKIIMOHHOE 000PY/I0BaHUE (MYJIbTUMEIUNHBIN
IPOEKTOP U 3KPaH).

IlepeyeHb JMIIEH3MOHHOTO ¥ CBOOOHO PACTIPOCTPAHAEMOI0 IPOrPAMMHOI0 00ecIedeHus :
CucremHoe u npukJaaanoe IO

11\/@11 Haumenosanue Ne nunienzun
1 |[Microsoft Office Professional Plus 2007 Russian Academic |Microsoft Open License 45411155
OPEN NL
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic |Microsoft Open License 60369058
OPEN NL
4 |Microsoft Visio Standard 2010 Russian Academic OPEN Microsoft Open License 60369058
NL
5 [Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 |Microsoft Windows 10 Microsoft Open License 65785999
11 |ABBY FineReader 11 Kopo6ounas (pa3ubiit Ne Ha Kaxa0i
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |KonTtent-hunstp SkyDNS 10-05109
IIporpammuoe obecnedyenue mo GNU General Public License (¢cBo00oaH0 pacnpocTpaHnsieMoe)
Ne [IepeueHn
1 | Open Office
2 | Moii Oduc
3 | Gimp

Ilpy wm3yyenum mnpeamMera B (opmMare 3IJICKTPOHHOIO0 OO0y4YeHHsi €
ucnosab3oBanuem 10T
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[Iporpammel nist BuneokoHbepeniuit: Aunexkc Tememocr.
OnextponHas miargopma Moodle.

3.2. Mu¢opmanuonHoe obecnevyeHne peaju3anu NporpaMmmbl

Jlnis peanuzanuu nporpamMmbl OMOTHOTEYHBIN (HOHA 00pa30BaTEeIbLHON OpraHU3alluu
UMEET NEYATHbIE W/WJIM DJIEKTPOHHBIE 00pa3oBaTelbHbIE U UH(OPMAIIMOHHBIE PECYPCHI,
PEKOMEHIyeMbI€ JUIsl HICIOJIb30BaHMs B 00pa30BaTeIbHOM MPOLECCE.

Ilepeyenbr y4yeOHbIX HM3AAHMH, JONMOJHUTEJbHOM JuTepatypbl WHTEepHeT-
pecypcoB, 0a3bl JaHHbIX OM0JIHOTEYHOT0 (POHAA:

3.2.1 OcHOBHBIC HCTOYHHUKH:

1.T'abpuensu O. C. Xumusa: 10-ii xmacc: 6a3oBbiii ypoBeHb: yuebnumk / O. C.

l'adbpuensn, WM. I'. Octpoymo, C. A. CnaakoB. — 5-¢ wu3fa., crep. — Mockaa:
[Ipocsemenue, 2023. — 128 ¢. — ISBN 978-5-09-107222-8. — TeKcCT : 31eKTPOHHBIN //
Jlanb ; AIEKTPOHHO-OMOIUOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/335039.—Pexum noctyna: 9bC «Jlanb», no naposiro
2.I'abpuensu O. C. Xumus: 11-i1 kmacc: 6a30Bbii ypoBeHb: yueOHukK / O. C.

l'a6bpuensn, WM. I'. OctpoymoB, C. A. CmaakoB. — 5-¢ wu3a., crep. — Mockaa:
[Tpocsemenne, 2023. — 127 ¢. — ISBN 978-5-09-103623-7. — TeKcT : 3JeKTPOHHBIH //
Jlanp : AIEKTPOHHO-OMOIMOTEUHAS CcHUCTEMa. — URL:

https://e.lanbook.com/book/335036.—Pexum goctyna: ObC «Jlanb», o maposro
3.2.2 JIonoJIHUTEJIbHbI€ HCTOYHUKH:

1. bunos JI. H. Xumus / JI. H. briunos, U. JI. [lepdunosa, T. B. CokomoBa. — 3-¢
u3g., crep. — Cankr-IletepOypr : Jlanb, 2023. — 260 c. — ISBN 978-5-507-47159-1. —
Tekcr: oanekTpoHHbld //  JlaHb: 3nekTpoHHO-OMOMMoOTeuHas cucrema. — URL:
https://e.lanbook.com/book/333974.—Pexum noctyna: 9bC «Jlanb», no naposiro

2.bopucoB A. H. Xumus : yueonuk / A. H. bopucos, E. C. Octpornsnos, T. b.
boitosa, JI. I1. ApnameBa. — Mocksa : KnoPyc, 2024. — 331 ¢. — ISBN 978-5-406-
11987-7. — TekcT: »neKTpoHHBIN // DiekTpoHHO-O0ubanoTeyHass cucrema «BOOK.ruy»
[caiiT[— URL: https://book.ru/book/950237—Pexum pocryma: 3bC «BOOK.ru», mo
TIapOJTIO

3.I'muaka H. JI. Obmas xumus: ydyednoe mocoodbue / H. JI. ['muuka. — Mocksa :
KuoPyc, 2022. — 749 c. — ISBN 978-5-406-09865-3. —  Tekct: 3MeKTpOHHBINA //
DIIEKTPOHHO-0MOINOTEUHAS cucTema «BOOK.ru» [caliT]— URL:
https://book.ru/book/943894—Pexxum noctyma: 9bC «BOOK.ruy», mo mapoito

4.I'muuka H. JI. 3agaum u ynpakHeHus mo oomen xumuu : yaueoHoe nocodue / H. JI.
I'muuka, T. E. AnekceeBa, H. b. Ilnatynosa, T. E. XpunynoBa. — Mocksa : KnoPyc,
2023. — 240 c. — ISBN 978-5-406-11511-4. — TekcT: 3MeKTPOHHBIN // DAEKTPOHHO-
oubmmoreunass cucrema «BOOK.ru» [caiit]— URL: https://book.ru/book/949214—
Pexum nocryna: 9bC «BOOK.ruy, no naposnto

5.Henucosa O. U. Xumus: yue6nuk / O. U. Jleaucora. — Mocksa : KnoPyc, 2023.
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— 307 c. — ISBN 978-5-406-11978-5. —  TekcT: »IEKTpOHHBIN // DIEKTPOHHO-
oumoimoreunass cucrema «BOOK.ru» [caiit]— URL: https://book.ru/book/950217—
Pexxum nocryna: 9bC «BOOK.ruy, no naposnto

6.11leromxuna H. A. O6mas xumus / H. A. llleronmuxuna, JI. B. MunaeBckas. — 2-
e u3g., crep. — Canxr-IlerepOypr : Jlanb, 2024. — 164 c. — ISBN 978-5-507-47385-4.
— Texkct : snextpoHHbli // JlaHp : 37€KTpoHHO-OMOMMOTEUHast cuctema. — URL:
https://e.lanbook.com/book/366677.—Pexum noctyna: 9bC «Jlanb», no naposito

3.2.3 Ilepeyenb mnpodecCHOHAJbHBIX 0a3 JAaHHBIX M HMHQOPMANMOHHBIX
CTIPABOYHBIX CHCTEM:

1. Koncynbrantllmioc : cnpaBouyHO-MOUCKOBasi CUCTEMA : OUIIMATIBHBIN CalT. —
URL : https://www.consultant.ru/. - TekcT : 3JIeKTpOHHBIN

4. Tapanrt : uHGOpManMOHHO - paBoBoii nmopTai. — URL : https://www.garant.ru/ .
— TeKCT : 2JIEKTPOHHBIN.

5. Komekc : mnpodeccuonanpHas copaBodyHas cuctema. —  URL
http://www.kodeks.ru/. — Tekcr : 371eKTpOHHBIN

6. DnexkTpoHHas OMOIMOTEKa YUeOHO-METOIUIECKOTO IIEHTpa 0 00pa30BaHUIO HA
KEJIe3HOOPOKHOM TpaHcmopTe : opunmansHeiii caiit. — URL : https://umczdt.ru/books/.
— PexxuM ftoctyma: ajist aBTopu3. MOJab30BaTeieil. - TEKCT : AIIEKTPOHHBIM.

7. Jlanb : snextponHas oubnuoreuynas cucrema. — URL : https://e.lanbook.com/. —
Pexum nocryna: s aBTOpu3. MONB30BATENEH. - TEKCT @ 3JIIEKTPOHHBIN.

8. BOOK.ru: »nektpoHHo-Oubnmoreunas cuctema : cair / KHOPYC
U3/1aTeNIbcTBO yueOHol ymreparypel. — URL : https://book.ru/. — Pexxum pocryma: s
aBTOPHU3. NOJIb30BaTENIEN - TEKCT : AIEKTPOHHBIMN.

9. eLIBRARY.RU : nayuHnas snexkTponHas 6ubnauoreka : caiit. — Mocksa, 2000. —
URL : http://elibrary.ru. — Pexxum noctyma: st 3apeructTpup.. moyib3oBaTeneil. — TekcT :
3JIEKTPOHHBIN.

10. MunucrepctBo Tpancnopta Poccuiickoit @enepanuu : ohUIMATBEHBIN CalT. —
Mockga, 2010-2025. — URL : https://mintrans.gov.ru/. — TeKcCT : 31eKTpOHHBIH.

11. PXXK : odwmmmaneabiii caiit. — URL : https://www.rzd.ru/. — Tekct
3JIEKTPOHHBIN

12. ®enepanbHOoe areHTCTBO JKEJIE3HOJOPOKHOIO TpaHCHOpTa : O(UIHAIBHBIN
caiit. — Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 3eKTPOHHBIH.
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4 KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUA YYEBHOI'O
HHPEAMETA

KoHnTponb u oneHka pe3yiabTaToB OCBOEHHUS Y4eOHOTO IMpeAMETa pPacKpPHIBAIOTCS
yepe3 AUCUUIUIMHAPHBIE pe3yJbTaThl, HamlpaBlieHHble HAa (OPMUPOBAHHE OOMUX U
npo(ecCHOHANbHBIX KOMIETEHIMH MO pa3felaM M TeMaM COJAEpXKaHusi Yy4eOHOro
MaTepuaia.

[TpomexyTounas attectanus B hopme ougppepenyuposantoco 3auema.

Oomas/ Paznen/ Tema Tun oneHOYHBIX MEPONIPUATHSA
npogeccuoHaJIbHAS
KOMIIETE€HITHA

OK 01. BeiOupars | Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3, | OGcy>KaeHHE 110 BOIPOCAM JIEKIIUU

CIOCOOBI pemrenus | 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3paboTka riioccapus

3aja4 9.1-9.3, 9.4 II-o/c%, 9.5 Il-o/c, | 3amonHeHHE CPABHUTEIBLHBIX TaOJINIL

npodeccrnoHaIbHOM 10.1, 10.2, 10.3 IT-o/c, 11.1 [T-o/c | TectupoBanue

JeSATeIIbHOCTH YcTHBIN onpoc

MIPUMECHHUTEITHHO K JlukTaHT Ha HCITOJIb30BaHUE

Pa3IMYHBIM KOHTEKCTaM apryMeHTOB, OMOJIOTHYEeCKOM
TEPMHHOJIOTHH U CUMBOJIUKH
NunuBuayansHas CaMOCTOSTEIbHAS
paborta
[IpencraBiaeHue pe3yabTaTOB

MPAKTUYECKHUX U JIA0OPATOPHBIX padboT
3aiuTa TBOPUECKHUX paboT

3ammTa UHAUBUAYAJIbHBIX POEKTOB
BrinosniHeHue 3agaHuil TpoOMeEKYTOUHOM
aTTeCTalluu

OK 02. Hcnonb3oBathb
COBPEMEHHBIE CPEJICTBA

TIOUCKaA, aHaJm3a
u UHTEPIIPETAIAN
nHpopManuu,

u  uHOPMAIOHHBIE

TEXHOJIOTHH TUIST
BBITIOJIHEHUS 3aj1a4
npohecCuOoHaTBHOM
NEeSATeTbHOCTH

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-54, 6.1-6.3, 7.1-7.3, 8.1,
8.2,9.1-9.3, 9.4 II-o/c, 9.5 TI-o/c,
10.1, 10.2, 10.3 T1-o/c, 11.1 I1-o/c

OnenuBaemasi JUCKyccHs IO BOIIPOCaM
JICKOUHN

Pa3paboTka MEHTaJIbHON KapThl B MHHU
rpymnmnax

BrimonHenue u 3amuTa j1a00paTOpHBIX
pabort

[IpencraBneHue pe3yIbTaToB
MPAKTUYECKHUX U JIA0OPATOPHBIX padboT
[IpencraBneHune yCTHBIX COOOIICHUH C
Hpe3CHTaHH€fI, IIOATOTOBJICHHBIX IIO
TIEPEYHIO UCTOYHHUKOB,
PEKOMEHIOBAaHHBIX TPEIO/IaBaTeIeM

OK 04. DddextuBHo
B3aUMOJICHCTBOBATh U
paboTath B KOJUICKTHUBE
1 KOMaH]IEe

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3,
5.1-54, 6.1-6.3, 7.1-7.3, 8.1, 8.2,
9.1-9.3, 94 II-o/c, 9.5 Il-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OO6cysxaeHne o BoIpocam JIEKIUH
[IpencraBinenue pe3yabTaToOB
MPAKTUYECKUX U Ja0OpaTOPHBIX paboT
3amra TBOpUECKUX padoT

3amuTa MHAMBUAYAJIbHBIX IPOCKTOB

OK 07. CopeiictBoBaTh

Temnr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-

OO6cyx1eHre o BOIpocam JIEKIUH

COXPAHEHUIO 4.3, 5.1-54, 6.1-6.3, 7.1-7.3, 8.1, | PazpaboTka rinoccapus
OKpykarmie  cpensl, | 8.2, 9.1-9.3, 9.4 T1-o/c, 9.5 11-0/c, | 3anonHeHNEe CPaBHUTEIBHBIX TaOIHUIT
pecypcocOepekeHuIO, 10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c | TectupoBanue

¢ ITpogecCHOHANTBHO OPHEHTUPOBAHHOE COEPIKAHKE (COAEPKAHIE MPHKIATHOTO MOLYJIs)
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MIPUMEHSITh 3HAHUS
00 M3MEHEHMH KIuMaTa,
TIPUHIIAITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

a3 pexTuBHO
JIENICTBOBATh

B YpE3BbIYANHBIX
CUTYaIUAX

YceTHBI o1poc

Jluktant Ha HCIIOJIb30BaHUE
apryMEHTOB, OMOJIOTUYECKOU
TEPMUHOJIOTUU U CUMBOJIMKU
NunuBunyansHas CaMOCTOSITENIbHAS
paborta

IIpencrasieHue pe3yJIbTaToB

MPaKTUYECKUX U JabOpaTOPHBIX padboT
3amuTa TBOPUYECKHUX padoT

3amuTa MHIUBUYaJIbHBIX POEKTOB
BrinonHenue 3agaHuil IpOMeEKyTOYHON
aTTecTaluu

[IK 2.1. OcymecTBisTh
orpeiesieHue u
yCTpaHEHUE OTKa30B B
paboTe CTaHIIMOHHBIX,
MEePETOHHBIX,
MHUKPOTIPOIIECCOPHBIX U
IUArHOCTUYECKHUX
CHCTEM aBTOMATHKH.

I1-o/c

IIpencraBienue pe3yJIbTaToB
MPAKTHYECKUX U JTAOOPAaTOPHBIX PaboT.
BeimonHenune — kedica  Ha  aHAIH3
nH(OPMAaLIUK O HAYYHBIX TOCTHXKEHUSX
B O0JIACTH TEHETHYECKUX TEXHOJIOTHIA,
KJIETOYHOM  WMHXKEHEpUHU,  IHIIEBBIX
OMOTEXHOJIOTUH, IIpE/ICTaBICHHE
pe3yJIbTaTOB PENICHUS KEWCOB.

3amura Keiica: IpEJICTaBICHNE
pe3yJIbTaToOB peleHust KeicoB
(BBICTYIUIEHHUE C NIPE3EHTALUEN).
BrinosniHeHue 3a1aHuil TPOMEKYTOUHOM
aTTECTALIUU.
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S. HEPEYEHDB UCITOJIB3YEMBIX METOA0OB OBYUYEHUA

5.1 ITaccuBHBIE:

- JICKIUHA TPAJWIUOHHBIE 0€3 TpPHUMEHEHUS MYJIbTUMEIUHHBIX CpEeIcTB U 0e3
pa3gaToyHOro MaTepuaa;

- IEMOHCTpAaIMs y4eOHbIX (PUIBMOB;

- pacckas;

- CEeMHUHapbl, MPEUMYIIECTBEHHO B BHJIe 00CYKIEHUS JOKIAJ0B CTYJICHTOB IO TEM
WJTM WHBIM BOITPOCAM;

- CaMOCTOSITEIbHBIE M KOHTPOJIbHBIC PaOOTHI;

- TECTHI;

- YTEHHE U OTIPOC.

(63aumodeticmeue npenooasamens Kak cyovekma ¢ o0y4anumumcs Kaxk o0vbekmom
NO3HABAMENbHOU QesIMeNbHOCMU).

5.2 AKTHBHBIEC U HHTEPAKTUBHbIE:

- aKTUBHBIC ¥ HHTEPAKTHBHBIC JICKIIHH,

- paboTa B rpymnmnax;

- yueOHasl IUCKYCCHs;

- JICTIOBBIC U POJICBBIC UTPHI;

- UTPOBBIC YIIPAKHEHUS;

- TBOPYECKHE 3aIaHUS;

- KpyTJible CTOJIbI (KOH(GEPEHIINN) C HCITOJIb30BAHUEM CPEJICTB MYJIbTUMEIHA;

- perieHue IpoOIEMHBIX 3a]1a4;

- aHaJIN3 KOHKPETHBIX CUTYAIIHA;

- METOJ MOJTyJIBHOTO OOYUYCHUSI;

- 00y4CHHE C UCTIOIB30BAaHUEM KOMITBIOTEPHBIX 00YYAOIINX MPOTPaMM;

(83aumooeticmsue npenodasameisi Kak cyoOvekma ¢ 00OyHaouumMcst Kak cyobexmom
NO3HABAMENbHOU 0eAmeNbHOCMUL).
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