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1 OBIIAS XAPAKTEPUCTHUKA PABOYEN ITIPOTPAMMbBI YYUEBHOI'O IIPEJMETA
OVII.13 BUOJIOI'Us

1.1 OO0usacTe npuMeHeHHs pado4eil MPorpaMMsl

Pabouas mporpamma yueGHOro mnpeamera OVYIIL.13 buonorus sBisieTcss 4acTbiO MPOrpaMMBbI
cpenHero oOmiero o6OpaszoBanus 1o crenuanbHocTd CIIO 23.02.01 Opranuzanus NepeBO30K H
yhpaBJIeHUE Ha TpaHcHopTe (1o BuaaMm) (yTBepskIeH mpukazoM Munmnpocsemenust Poccun ot 20.03.2024
Nel76). Pabouass mporpamma OVII.13 buonorus paspaborana B cootBerctBuu ¢ ®I'OC COO (B
JeHCTByIOIEH peJakiuu) W C y4yeToM MpHUMEpHOHl pabodel mporpammsl 0011€00pa30BaTEIbHOM
JTUCHUIUTMHBI «bronorus» ans npodeccuoHanbHbIX o0pasoBarenbHbIx opranunszanuii UPTIO (yrBepxnena
npoTokosioM Ne6/2025 ot «18» anpenst 2025 1.).

[Ipu peanuzanuu pabodell mporpaMMbl MOTYT HCIOJB30BaThCS pasziINuHble 00pa3oBaTENbHbIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAHIIMOHHbIE 00pa30BaTENIbHbIC TEXHOJIOIUH, HIEKTPOHHOE 00yUEHHE.

Pabouass mporpamma yueb6Horo mpeamera OVIL.13 Bbuosoruss moxxker OBITH HCIIONH30BaHA B
npoecCUOHATIBHON MOJTrOTOBKE, MEPENOJArOTOBKE M IOBBIIICHUH KBaTU(PHUKAIMKU pPabOYMUX IO
npodeccusm:

15894 Onepatop nocra HeHTpalIn3alny;

18401 Curnanmucr;

17244 TlpuemocaaTymk rpysa u Oaraxa;

25337 Omeparop mo o0pabOTKe MEPEBO30YHBIX IOKYMEHTOB;

18726 CocraBHuTEIb IIOE3/I0B;

16033 Omnepatop COpTUPOBOYHOU FOPKU;

25354 Omnepatop npHu ASKYPHOM IO CTaHLIHUH.

1.2 Mecto yueoHoro npegmera B crpykrype OIIOII-IIIICC3:

B yue6nsix mianax OIIOII-IIIICC3 yueOubii npeamer OVYIIL.13 buonorus BXOZUT B COCTaB
00IIMX y4eOHBIX MpeIMETOB, POPMUPYEMBIX U3 00s3aTeNbHBIX MpeaMeTHBIX obnacteit ®I'OC cpeanero
obuiero oOpaszoBanus, s cnenuanbHocTed CIIO. C yuéroM mpoduis ocBamBaeMol CIEUATbHOCTH
yu4eOHbII IpeaMmeT peanusyercs Ha 1 Kypcee.

1.3 [InanupyemMsble pe3yJbTaThl 0CBOCHHS Yy4eOHOI0 MpeaMera:

1.3.1 Hean yueOHOro npeamera:

CogepxaHue mporpamMmbl 001e00pa30BaTENFHON MUCIUIUIMHB «bBHONIOTHS) HampaBiIeHO Ha
JIOCTIDKCHHE pEe3yJbTaTOB €€ M3y4eHHs B coOoTBeTCTBHH C TpeboBanusMu PI'OC COO c yuerom
npodeccuonansHoit HampaBieHHOCTH @OI'OC CIIO.lens wusydeHus AUCHUIUIMHBI «buomorus» Ha
0a30BOM ypOBHE — OBJIaJIeHHE 00YUYaIOUIMMUCS 3HAHUSAMU O CTPYKTYpPHO-(PYHKIIMOHAIBHON OpraHu3aiiu
JKUBBIX CHCTEM Pa3HOTO paHTa M MPHOOpPETEHHUE YMEHHM HUCIOIb30BaTh ATH 3HAHMS AJII TPAMOTHBIX
JIEHCTBUI B OTHOIICHUH OOBEKTOB KUBOW MIPUPOBI U PEIICHUS Pa3IMYHbBIX )KU3HEHHBIX TTPOOJIEM.

JoctuxeHne 1enu U3y4eHus AUCHUILINHBL «buonorus» Ha 0a30BOM ypoBHE OOecHeunBaeTCs
pELICHUEM CIIETYIOIUX 3a1a4:

® OCBOCHHE 00YYarOIIMMHUCS CUCTEMbI 3HAHUN O OMOJIOTHYECKUX TEOPHUSX, YUCHUSX,

3aKOHAaX, 3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBHiaX, CIYXallUX OCHOBOW IS (OPMHPOBAHHUS
MIPEICTABICHUI O €CTECTBEHHO-HAyYHOM KApTUHE MHpa, O METOJAaX HAy4YHOro IO3HAaHWS, CTPOEHUH,
MHOT000pa3uy U OCOOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO

YPOBHSI OpTaHU3AI1H, BELIAIOIINUXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

e (QopmupoBanue y O0OydYarOIIMUXCS TIO3HABATENBHBIX, HHTEIUICKTYaIbHBIX M TBOPUYECKHX

CIIOCOOHOCTEN B Mpollecce aHajlu3a JAaHHBIX O MyTSAX pa3BUTHA B OMOJIOTMH Hay4YHBIX B3IJISIOB,

UJEH U MOJIXO0/I0B K U3yUYEHHIO JKUBBIX CUCTEM PA3HOIO YPOBHS OPraHU3ALNY;

e CTaHOBJIEHHE y OOydarommxcsi oOmel KyJbTypbl, (YHKIMOHAIHHOH TI'PAaMOTHOCTH, pPa3BHTHE

YMEHHUH OOBSICHITh U OLEHUBATH SBJICHHS OKPY)KAIOIIEro MUpa >KUBOM MPHUPOJIBI HA OCHOBAHHUH

3HaHUU U OMBITA, MOJYUYCHHBIX MPU U3YUYECHUU OUOJIOTHH;



e (dopMupoBaHHE y 00YYArOIIUXCS YMEHUH WILTIOCTPUPOBATH 3HAYCHHE OMOJOTMYCCKMX 3HAHWH B
NPaKTUYECKON JEATEIbHOCTH YEJOBEKa, Pa3BUTHU COBPEMEHHBIX MEIMIMHCKUX TEXHOJIOTHH H
arpoOMOTEXHOJIOTHIA;

e BoCHUTaHHE YOEKJIEHHOCTH B BO3MOXHOCTH MTO3HAHHUS YEJIOBEKOM >KUBOU
IIPUPO/IbI, HEOOXOIUMOCTH OEPENKHOTO OTHOLICHHS K HEH, COOIIOACHUS STHYECKIX HOPM
MIPU TIPOBEICHUU OUOJIOTUYECKUX HCCIIeT0BAHUM;

® OCO3HaHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHWUH JUIS TIOBBIIICHUS YPOBHS OSKOJIOTUYECKOMN
KYJIBTYPBI, U151 POPMUPOBAHUS HAYYHOTO MUPOBO33PCHUS;

® TMpuUMEHEHHE TNPUOOPETEHHBIX 3HAHUNH W YMEHHH B TIOBCEIHEBHON IKH3HU I OIEHKHU
TIOCJIE/ICTBHI CBOCH JAEATEIHHOCTH TI0 OTHOIICHHIO K OKPY’KaIOIIeH cpene,

COOCTBEHHOMY 3710pPOBBIO, 0OOCHOBAaHHUE U COOJIIOICHHE Mep NPOPHIAKTUKY 3a00JIeBaHU.

s pewenus 3a0ay u OOCMUdICEHUS yelell U3VYeHUs: OUCYUNIUHBL 8 CUCeMe CPeOHe2o
npogheccuonanvHozo 06pazosanus, 6 HPUMEPHOU paboyel npocpamme GblOeIeHO OCHOBHOe U
NPoheccUOHANbHO — OPUEHMUPOBAHHOE —coodepiicanue. B ocnosnoe coldepawcanue 6KIOYeHbl 6Ce
cooepoicamenvuble JIUHUU, KOMOpbvle Npednazaomcs Oisi 00513amenvHo20 u3ydenus ¢hedepanvHou
00pa308amenvbHOl NPOSPAMMOU cpedHe20 0bwe2o obpazoseanus no buonocuu (6aszoswiii yposenv). Ilpu
paspabomke  paboueli  NPOSPAMMbL  OUCYUNTUHDL, npenooagamens — 6npage  USMEHUMDb
nocied08amenbHOCHb U3YUEeHUsl U 00beM YaCo8, OMEOOUMDbILL HA U3YYEHUe MEeM OCHOBHO20 COOePIHCAHUs
0151 YCMAHOBNIeHUSL MENCNPEOMEMHbIX C8s3ell ¢ OpyeuMu OUCYUNIUHAMU 00ueodpa308amenbHo20 U
obwenpogheccuonanvroeo yukios yueonoeo niaawa OI1 CIIO. Ilpenodasamenv enpase 3ameHuUmv
JnabopamopHvle U NPaAKmMuyecKue 3aHAmus OCHOBHO20 COOEPIHCAHUA HA AHANOSUYHble NO memamuke,
yuumuléas umeroweecs 8 00paz06amenbHoU opeanuzayuu 060pyo0o8aHue.

OcnosHoe codepowcanue npumMepHou paboyei NpPocpaMMvl OUCYUNIUHBL, 00PA308aAMENbHAS
OpeaHu3ayus  camoCmosmMenbHO  pacuupsenm memMamukou NpogeccCUuoHarbHOU  HANPasIeHHOCU
(npogheccuoHanvbHo OPUEHMUPOBAHHBIM — COOEPIHCAHUEM UTU COOEPHCAHUEM NPUKIAOHO20 MOOYIls),
Heobxooumotl 0nsi oanvHelue2o ycnewnoz2o oceoenus OII CIIO. [lpenodasamenv modcem 6viopams
codeparcanue NPUKIAOH020 MOOYIS U3 NPEOTONCEHHbIX BAPUAHIMOB, 8 COOMBEMCMBUU C 0COOEHHOCMAMU
chepvi desimenvHocmu 6YOYUUX CREYUATUCTNO8 ULU PA3PAbOmams €20 CAMOCMOSMENbHO, UHMe2PUpysl
cooepoicanue oucyuniunvl «buonocus» ¢ codepocanuem 00wWenpopeccuoHanbHLIX OUCYUNIUH U
npogheccuonanvrvix mooynei OI1 CIIO c yenvio hopmuposanusi npogheccuoHaibHblX KOMnemeHYul.

1.3.2 B pe3yJbTare 0CBOeHUsI Y4eOHOI'0 NpeaMeTa 00y4AKIIMACH 0IKEeH

yMeThb:

—  ONpeACIATh KHUBbIE OOBEKTHI B MPHUPOJEC; MPOBOAUTH HAOIIOJICHUS 32 YKOCHCTEMAMHU IS
BBISIBJICHHSI €CTECTBEHHBIX M aHTPOITOTEHHBIX U3MEHEHUH, HHTEPIPETUPOBATE PE3yIbTaThl HAOIOICHHIA,

— TPOBOAWUTH  MPOCTEHIINE  OWOJOTHYECKHE  OKCIICPHUMEHTAbHBIE  HCCICIOBAHUS  C
coO0ITI0/IEeHHEM TIPaBUII O€30MacHOr0 OOpaIeHUsI C 00bEKTaMH U 000PYIOBaHUEM;

—  HCIOJB30BaTh HHPOPMALUIO OMOIIOTUYECKOTO XapaKTepa U3 Pa3IMIHbIX HCTOUHHKOB;

—  TNPOTHO3MPOBATH TOCIEICTBHS CBOCH NEATEIHFHOCTH 10 OTHONICHHIO K OKpY’KaloIIeH cpene,
COOCTBEHHOMY 3710pPOBBIO; 0OOCHOBBIBATH U COOJIIOIATh MEPbI MPO(UITAKTUKY 3a00I€BaHUN;

3HATH:

—  CTpOEHHE, MHOTrooOpa3ne M OCOOCHHOCTH J>KHMBBIX CHCTEM Pa3HOTO YpPOBHS OpraHU3aIlUH,
3aKOHOMEPHOCTHU MPOTEKAHUSI OMOJIOTMUECKUX MPOIIECCOB U SIBICHUN B OKPY’KAIOIICH cpejie, HeJIOCTHYIO
HAYYHYIO KapTHHY MHUPa, B3aUMOCBSI3U M B3aMMO3aBUCMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JOCTHKEHUH OHWOJOTMYECKOH HAayKd W TEXHOJOTHH B MPaKTUYECKOM
NeSITETTHHOCTH YEJIOBEKA, PAa3BUTHU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTHIA U arpoOMOTEXHOIOTHIA.

1.3.3 Ilnanupyemble pe3y/bTaTbl OCBOEHHS 0011€00pa30BaTe/bHON JUCHHUIUIMHBI B
coorBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6ume xommnerenuuu (nanee — OK) u npodeccrnonansusie komnerenmu (nanee — [MK) ®I'OC
CIIO B COOTHECEHWH C JHMYHOCTHBIMH, METAIPEJAMETHHIMH M TMPEIMETHBIMH pe3yJbTaTaMu OO0YUYCHHUS
6azoBoro ypoBHs (nanee — [IP6) ®I'OC COO npeactaBieHbl B TAOIUIIE:



Koa n I[InanupyemMble pe3yJbTaTbl 0OCBOCHHUS IHCIUIIIHHBI

HanMeHOBaHMe

‘bOPM“PyeMHUX Oo6ume’ JucuunanHapueie’

KOMIIeTeHIUH
OK 01. BeiOupars | JIuuHoCTHBIE pe3ynbTaThl JIOJDKHBL oTpaxkate B dactu: | [IP6 1. ChopMupoBaHHOCTh 3HaHMI O MecTe€ M POJM OMOJIOTUHU
crocoObl  pelIeHus | TPYZAOBOTO BOCIUTAHUS: B CHUCTEME HAy4YHOTO 3HaHUs; (YHKIMOHAJIBHOW TI'PaMOTHOCTHU
3aja4 - TOTOBHOCTb K TpPYyAY, OCO3HaHHE IEHHOCTHU MAacTEepCTBA, | YEJIOBEKa JJIsl pELICHMsI )KU3HEHHBIX IPOOJIeM.
npodeCCUOHATBHON | TpyHoirooue; [1P6 2.ChopMHpPOBAHHOCTb YMEHHUSI PACKPBIBATH COJCpKAHUE
JIeSITEIIbHOCTH - TOTOBHOCTbh K aKTHUBHOW JI€ATEIbHOCTH TEXHOJIOTMYECKON | OCHOBOIIOJIArAIOUIMX OMOJIOTMYECKUX TEPMUHOB M MOHATUMN: KU3Hb,
IPUMEHUTEIBHO u COLIMAJIEHON HaIpaBJICHHOCTH, CHOCOOHOCTh | KJIETKA, TKaHb, OpPraH, OpPraHu3M, BHJ, MOIMYJALHUSA, 3KOCHUCTEMA,
K Pa3IMYHbIM | MHULIMUPOBATD, IJIAHUPOBATH U CAMOCTOSATEILHO BBINOJIHATH | OMOLIEHO3, Ouocdepa; MeTaboau3M (0OMEH BEIECTB
KOHTEKCTaM TaKyIo J1eTeIbHOCTb; U IpEeBpallleHHe 3HEPruH), roMeocTa3 (caMoperyssiiuus), OMOCUHTE3

- HWHTEpeC K pasnuuyHeiM chepam npodeccruoHanbHON
NEeATETHbHOCTH.

MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXaTh:
OBnazneHne yHUBEPCAIbHBIMU YY€OHBIMH MTO3HABATEIbHBIMU
JICHCTBUSAMMU:

a) 6a30BbIC JIOTHYECKHUE ICUCTBUS:

- CaMOCTOSITENIbHO (OPMYJIHPOBATh W aKTyaIH3HUPOBATH
nmpo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBCHHBIA TPU3HAK WU OCHOBAHHS
JUIS CpaBHEHMsI, KIIacCU(UKALUU U 0000IICHHUS,

- OIPEJIEIISITh LIEH JISATSIIBHOCTH, 3a/1aBaTh MapaMeTPhl

Y KPUTEPUU UX JOCTHKCHUS,

- BBISIBIISATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PAaCCMAaTPUBAEMBIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBI B
COOTBETCTBUE  PE3yJIbTaTOB
IOCJIEICTBUHI IEATCILHOCTH;

0) 0a30BbBIC UCCIICIOBATEIILCKUE JICHCTBUS:

- BJIAJICTh HaBBIKAMH YUE€OHO-HCCIIEI0BATEIHCKOM

M TPOCKTHOM JCATEIbHOCTH, HABBIKAMHM pa3pelieHus

JCATCIIBHOCTh, OILICHUBATH
nejrsiM, OLNCHUBATH  PUCKU

Oenka, CTPYKTypHas OpraHH3alusl >XKUBBIX CHCTEM, IAUCKPETHOCTD,
caMoperyJsus, CaMOBOCITPOU3BEICHUE (penpomykuust),
HACJIEICTBEHHOCTh, HM3MEHYMBOCTh, JHEPrO3aBUCHMOCTb, POCT H
pa3BUTHE, YPOBHEBAsI OPraHU3aLusl.

I[1P6 3.ChopMUPOBAHHOCTb YMEHHS PpaCKpbIBaThb COJEp)KaHUE
OCHOBOIIOJIArAIOLINX OMOJIOTMYECKUX TEOPUN U TMIIOTE3: KIETOYHOH,

XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOLMOHHOM, IPOUCXOKICHHS
JKU3HU U YeJIOBEKa.
I1P6 4.ChopMHUpPOBAHHOCTH yMEHUs pacKpbIBaTh

OCHOBOTOJIAraIme Ouoiornyeckue 3akoHsl U 3akoHoMepHocT (I
Mennens, T. Moprana, H.U. BaBumoa, D. I'ekkens,
®. Mromnepa, K. baspa),rpanuiibl UX NOPUMEHUMOCTH K YKHUBBIM
CHCTEMAaM.

[IP6 S5.IlpuoOpereHne ombiTa MNPUMEHEHHS OCHOBHBIX METOJIOB
HAy4YHOTO IMO3HAHUS, UCTIOJIB3YEMbIX B OMOJIOTUN: HAOIIOICHHUS

Y OIMCAHMS KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUW; OpraHU3aluu U
MPOBEACHUS OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBMIKEHUS THIIOTE3,
BBIABJIICHUS 3aBUCUMOCTH MEXIAY HCCIECAYEMBIMUA BEJIUYMHAMM,
0OBICHEHUS MOJTYy4YEHHBIX pe3yJIbTaToOB

U (HOpMyIHPOBaHMSI BBIBOJOB C MCIIOJIH30BAHUEM HAYYHBIX MOHSTHH,

2
Yka3bIBatOTCs IMYHOCTHBIE U MeTanpeaMeTHblie pe3ynbrarsl u3 @I'OC COO, B popMupoBaHUU KOTOPHIX y4acTBYeT 0011eo0pa3oBaTebHas TUCHUILIMHA.

*JluctumHapHbIe (IPeIMETHBIE) PE3yIbTaThl YKa3bIBAIOTCSA B COOTBETCTBHH C MX MOJIHBIM nepeuneM Bo ®I'OC COO. [peameTHbe pe3ynbTaThl 6a30Boro yposHs (I1P6)
HyMepytotcs B coorBercTBUE PI'OC COO (IIpuxa3z MunoOpuayku Poccun ot 17.05.2012 Ne 413 (pemaxums ot 27.12.2023 1.).




npobiuem;

- BBISIBJIATH IPUYHHHO-CIICJICTBEHHBIC CBSI3U

" aKTyaJIU3UpPOBATH 3aady, BbIIBUTATh T'HIIOTC3Y

€e pCEIIeHHs, HAaXOJUTh apryMEHTHl JUIS JO0Ka3aTebCTBA
CBOMX YTBEpP)KICHUMN, 3aJaBaTb IapaMeTpbl U KPUTEPUHU
peleHus;

- AHAJIM3UPOBATH IOJYUCHHBIC B XOAC PCHICHUA 3aJaqyun
pe3yabTaThl, KPUTHYECKH OIEHHBATh WX JOCTOBEPHOCTD,
MMPOrHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIOBHUSX,
pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIu3a
HMMEIOLIUXCS MaTEPUAIbHBIX U HEMAaTEPHUAIIBHBIX PECYPCOB;

-- YMETh MMEPEHOCHUTH 3HAHHSI B TTO3HABATEIBHYIO

" NPAKTUYCCKYIO O6HaCTI/I KU3HCACATCIIbHOCTH,

- YMeTh WHTETPHPOBATh 3HAHUS W3 Pa3HBIX NPEIMETHBIX
obacrei;

- BBIIBUTATh HOBBIE WJCH, IIpeIiaraTbh OPHTHHAIBHBIC
MOJAXOJBI U PELLICHUS

TEOPUM U 3aKOHOB.

I[TP6 6.ChopMupoBaHHOCTH YMEHHSI BBIICTATH CYIIECTBEHHBIC
MPU3HAKK BUPYCOB, KJIIETOK MPOKAPHOTH IYKAPUOT; OJHOKIECTOYHBIX
U MHOTOKJETOYHBIX OpPraHu3MOB, BHJIOB, OHOI€OIEHO30B H
OKOCHCTEM; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIeCTB U
MpEeBpalIeHHs] SHEPTUU B KieTKe, (OTOCHMHTE3a, MJIACTHYECKOTO U
HHEPreTUYECKOro  OOMeHa, XEeMOCHHTEe3a, MHUTO3a, Meio3a,
OIUIOIOTBOPEHUS, PA3BUTUS U PA3MHOKECHHS, HHIWBUIYaJIHLHOTO
pa3BuTHsl oOpranm3Ma (OHTOTeHe3a), OOpBOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPTaHW3MOB K cpejie OOMTAaHUS, BIUSHUS KOMIIOHEHTOB YKOCHUCTEM,
AHTPOIOTEHHBIX M3MEHEHUH!

B DKOCHCTEMax CBOEH MECTHOCTH,

KpyTrOBOPOTa BEIIECTB ¥ MPEBpalieHue YHEPrun B Onocdepe.

[TP6 7.ChopMHpPOBAaHHOCTH YMEHUS IPUMEHSTDH MOJTyYSHHbIE 3HAHUS
IUIsE  OOBSICHEHHsSI OMOJIOTMYECKUX MPOLECCOB U SBICHHM, s
MIPUHSITUS IPAKTUYECKUX PEIICHUN B ITOBCETHEBHOM KU3HU

C Lenblo obecrieueHus: 0€30MacCHOCTH CBOETO 370POBbSl U 370POBbS
OKPY’KaIOIIMX JIF0/IeH, COOMI0IEHHsI 3/J0POBOTO 00pa3a >KU3HU, HOPM
rPaMOTHOTO TOBEACHUA B OKPYKAIOIIeW NPUPOIHOU Cpele;
MOHMMAaHUEe  HEOOXOIUMOCTH  WCIIOJIb30BAHHUS  JTOCTHIKEHUH
COBPEMEHHOM Ouosoruu M OUOTEXHOJOTUH s PalUOHAIBLHOTO
MIPUPOIOTIOTB30BAHUSL.

ITP6 8.ChopMHUpOBaHHOCTH YMEHHUS pelIaTh OMOIOTHYECKUE 3aa9H,
COCTaBIISATh TCHOTUITHYECKHUE CXEMbI CKPEIINBAHUS

JUIsL pa3HBIX THUIOB HAcleAOBaHUSA TPU3HAKOB Yy OPraHu3MOB,
COCTaBIISITh CXEMBI MEPEHOCa BEIIECTB M DHEPTMH B DKOCHCTEMAax
(e mUTaHus, TUIIEBBIE CETH).

I[MP6  9.ChopmMupoBaHHOCTH yMEHHI KPUTHUYECKH OICHUBATh
uHopmaIuo  OMOJOTHYECKOTO  COAEP)KaHMs,  BKIIOYAOIIYIO
MICEBJOHAYYHbIC 3HAHWS W3 Pa3IUYHBIX HCTOYHUKOB (CpeacTBa
MaccoBoi  wH(MOpPMAIMK,  HAYYHO-TIOMYJSIPHBIE  MaTepUalibl);
WHTEPIPETHPOBATH ITUYECKHE ACTICKTBI COBPEMEHHBIX
UCCIIe/IOBaHM B~ OWOJIOTHHM,  MEIWIMHE, OWOTEXHOJIOTHH;
paccMaTpuBath I ENINZISE HKOJIOTUYECKUE poOIIeMbI

COBPEMEHHOCTH, (OPMHUPOBATH [0 OTHOIICHHUIO K HUM COOCTBEHHYIO
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MO3ULUIO.

I[TP6 10. CdopmupoBaHHOCTH YMEHHW CO37aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIICHHSI Ha OCHOBE OHOIIOTHYECKOM
nH(GOpMaIlMU U3 HECKOJBKUX MCTOYHHMKOB, TPAMOTHO HCIIOJIb30BATh
MOHSTUHWHBIN anmapar OHOJIOTHH

OK 02.
Hcnons3oBath
COBpPEMEHHBIE
CpeicTBa  IIOWCKA,
aHanmza

U HUHTEpIpeTaIiu
uHhopmauu

U UH(OPMAIMOHHBIE
TEXHOJIOTHH TUISE
BBITIOJIHEHUST  3a7a4
npodeccuoHanbHOM
JeSITeTbHOCTH

JIMYHOCTHBIE PE3YJbTaThl JTOJIKHBI
[IEHHOCTH HAYYHOTO MMO3HAHUS:
-c()OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN
MIPAKTHKH, OCHOBAaHHOTO  Ha  JUAJIOre  KYyJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa

B MIOJIUKYJITYPHOM MUDE.

MeTtanpeaMeTHble pe3yIbTaThl TOJDKHBI OTPaXaTh:
OBjazneHne YHUBEPCAIbHBIMU YUeOHBIMH [MO3HABATEIbHBIMU
JCHCTBUSAMM:

B)pabora ¢ nHpopmaIuei:

- BIQJETh HAaBBIKAMH  TONy4YeHUs  HWHpOpManmu

U3  HUCTOYHHKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIILHO
OCYIICCTBIISITh ~ TOUCK, aHalu3, CHCTEMAaTH3aIUIO

U UHTEpIIpeTaluio HHGOPMAUU PAa3IUYHBIX BUIOB U (HopM
MIPE/ICTABIICHHS;

- OLICHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(POpPMAIHH,
€€ COOTBETCTBHE MTPABOBBIM M MOPAJIbHO-3TUYECKIM HOpPMaM

OTpaxarTb B YaCTH:

ITP6 1. ChopMupOBaHHOCTH 3HAHUI O MECTE U PO OMOJIOTUH

B CHUCTEME HAY4YHOTO 3HaHUs;, (YHKIHMOHAJIBHOW TI'PaMOTHOCTHU
YeNoBeKa AJIs PeLeHUs )KU3HEHHBIX TPOOJIEM.

[TP6 7.ChopMHpPOBAaHHOCTH YMEHUS IPUMEHSTD MTOJIYyYCHHbIE 3HAHUS
IUIsl  OOBSICHEHHsI OMOJIOrMYECKUX MPOLECCOB U SBICHHUM, IS
IPUHSTHA IPAKTUYECKUX PELIEHUI B IOBCEJHEBHON KU3HU

C Lenblo obecrieueHus: 0€30MacHOCTH CBOETO 370POBbSI U 370POBbS
OKPY’KaIOIIMX JIF0/IeH, COOIOIEHHs 3/J0POBOTO 00pa3a >KU3HU, HOPM
rpaMOTHOTO TIOBEJEHUS B OKpY’Kalolell MPUPOAHON cpere;
[IOHMMAaHWE  HEOOXOIMMOCTH  HCIIOJIb30BAHHUA  JIOCTHIKEHUU
COBPEMEHHOM OHOIOTMU M OHMOTEXHOJOTUH ISl PalUOHAIBLHOTO
IIPUPOIOTIOIB30BAHUS.

I[TP6 10. CdopmupoBaHHOCTHP YMEHHW CO37aBaTh COOCTBEHHBIC
NUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE OHMOJIOTHYECKOM
nHbOpMaIlMU U3 HECKOJBKUX MCTOYHHKOB, TPAMOTHO HCIIOJb30BATh
MNOHATHIHBIN anmapaT OMOJIOTHH

OK 04. 3ddexTuBHO
B3aMMO/ICHCTBOBATh
u paboTaTh

B KOJJICKTHUBE

U KOMaHjie

JInyHOCTHEIE pe3yjibTaTbl HOOJIDKHBI OTpaAXaTb B YaCTH:

LEHHOCTH HAYYHOIO TO3HAHUSA: OCO3HAHHE LEHHOCTH
Hay4YHOW  JICSATENIBHOCTH, TOTOBHOCTh  OCYILIECTBISATH
MPOEKTHYIO u HCCIIEIOBATENBCKYIO JIeSITEILHOCTD
WHJWBUIyalbHO U B TPYIIIIE.

MertanpeamMeTHbIE PE3YIbTATHI JOJIKHBI OTPaKaTh:
OsnaneHne YHUBEpPCATbHBIMU KOMMYHUKaTUBHBIMU
JIEHCTBUSIMU

0) COBMECTHasI IeITeIbHOCTD:

- MIOHUMATh U UCTIOJHL30BATh MPEUMYIIIECTBA KOMaH/THON

Y MHUBUIYAITLHOU paOOTHI;

- NPUHUMATH  [EJIM  COBMECTHOW  JIESATEIBHOCTH,
OpPraHM30BBIBATh U KOOPJIUHUPOBATH JACHCTBHSI

I[TP6 5.IlpuoOpeTreHre oOmbITa NPUMEHEHHUS OCHOBHBIX METO/OB
HAYYHOTO TIO3HAHUS, MCIOJB3yeMbIX B OHOJIOTHUW: HAOIIOJICHUS |
ONMCAHUs JKUBBIX CHUCTEM, MPOLECCOB U SIBICHUM; OPraHU3alUU U
MPOBEACHUS OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJBUKEHHUS TUIIOTE3,
BBISIBJICHUSI 3aBUCHUMOCTH MEXIY MCCIEIyEMbIMU BEIMYMHAMM,
0OBSICHEHUS TIOJTYYCHHBIX PE3yJIbTaTOB

U (HOpMyIHPOBaHMS BBIBOJOB C MCIIOJIH30BAHUEM HAYUYHBIX MOHSTHH,
TEOpPU U 3aKOHOB




M0 €€ [JOCTHXKCHHUIO: COCTaBIIATh IUIaH  JICHCTBHIA,
pacnpeneniarb poJaM € y4YETOM MHEHUM yYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM PaOOTHI

OK 07. | JInaHOCTHBIE pe3yiabTaThl AOKHBI oOTpaxaTh B dYacTu: | [IP6 5.IIpumoOpeTeHne omnbiTa NPUMEHEHHS OCHOBHBIX METOJOB
CopnelicTBOBaTh 9KOJIOTMYECKOT 0 BOCIIUTAHMUSL: - c(OPMHUPOBAHHOCTh | HAYYHOTO MO3HAHMUS, HCIIOJIb3YEMbIX B OMOJIOTUH: HAOIIOICHUS
COXPaHEHUIO 9KOJIOTUYECKOHM KYJIbTYpbl, IOHUMAHUE BIUSHUS COLIMAIBHO- | U ONUCAHUS KUBBIX CHCTEM, IPOLECCOB U SIBJICHUMN; OpPraHU3ALMNHN U
OKpYyXarouieu SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHOM IIPOBEEHUS OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIIBU)KEHUS TUIIOTE3,
cpensl, U COLUAIbHON Cpejbl, OCO3HAHUE II00ATBHOTO XapakTepa | BBISBICHUS 3aBUCHUMOCTH MEXIy HCCIEIyeMbIMU BEIHMYMHAMU,
pecypcocOepeeHn | SKOJOTHIECKHX PoOIieM; 00BSICHEHUS TIOJTYYSHHBIX PE3YJIHTaTOB
10, NPUMEHSTH | - IJAHUPOBAHUE U  OCYIIECTBICHHE JeHcTBHIl B | U (OPMYJIUPOBAHMS BHIBOJOB C HCIOJIB30BAHUEM HAYUHBIX IMOHSTHH,
3HAHUSA OKPY’KaIoIlled cpelie Ha OCHOBE 3HAHMs LICJIEH YCTOMYMBOIO | TEOPUM U 3aKOHOB.
00 W3MEHEHUU | PA3BUTHS YEJIOBEUECTBA; [IP6 6.CopMHpOBaHHOCT, YMEHHS BBIAEIATH CYIIECTBEHHBIC
KJIUMaTa, IPUHLHUIIBI | - AaKTMBHOE HENpHUATHE JACUCTBUM, MPUHOCAIIUX BpPEX | MPU3HAKU BUPYCOB, KJIETOK IPOKAPHUOTU 3YKAPUOT; OJHOKIETOUHBIX
OepeKIMBOTO OKpY’Karolllen cpeae; U MHOTOKJETOYHBIX OpPraHu3MOB, BHJIOB, OHOI€OIEHO30B H
IIPOU3BO/ICTBA, - yMEHHE IIPOrHO3UPOBATH HEONaronpusATHBIE | SKOCUCTEM; OCOOCHHOCTH  IpPOIECCOB OOMEHa  BEUIeCTB U
s¢heKkTUBHO HKOJIOTMYECKUE TOCIEACTBHS MPEANPUHUMAEMBIX ACHCTBUN, | IPEBpPALICHUs] SHEPTUU B KJEeTKe, (OTOCHUHTE3a, MJIACTHYECKOTO U
JIefiCTBOBATH IIpeIOTBpaLIaTh UX; HHEPreTUYECKOro  OOMEHa, XEeMOCHHTEe3a, MHUTO03a, Meio3a,
B YpE3BbIYANHBIX | - PACIIMPEHUE ONBITA JIEATEIIBHOCTH  SKOJOTMYECKOM | OIUIOJOTBOPEHHUS, PA3BUTHUS W Pa3MHOXKECHMS, WHIUBUYyaJIbHOTO
CUTYyaIusx HaIPaBJIECHHOCTH. pa3BUTHUs OpraHu3Ma (OHTOTeHe3a), OOPHObBI
MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXaTh: 3a CyIIEeCTBOBAaHUE, €CTECTBEHHOIo o0TOOpa, BUA000pa3oBaHUS,
OBnanenune YHUBEPCAIbHBIMU KOMMYHHKATHBHBIMH | IPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpeae OOWTaHMs, BIMSIHUSA
NEUCTBUSAMM: KOMIIOHEHTOB ~ 3KOCUCTEM,  AHTPONOIE€HHBIX  W3MEHEHUH
0) COBMECTHasI A€ATEIbHOCTB! B DKOCHCTEMAX CBOEH MECTHOCTH,
- MOHUMAaTh M HCIOJNb30BAaTh MPEUMYIIECTBA KOMAaHAHON | KPyroBOpOTa BEIIECTB U IMpEeBpalleHne SHEPTHH B Ouocdepe.
Y MHIUBUIYaTbHON paObOTHI; [1P6 7.ChopMHpPOBAaHHOCTH YMEHUS IPUMEHSTD MOJIyYCHHbIE 3HAHUS
- [pUHUMATh  [EeJIM  COBMECTHOM  JEATEIbHOCTH, | ANl OOBACHEHUS OHOJOTUYECKUX TMPOIECCOB U SIBICHUU, IS
OpraHM30BbIBaTH M KOOPAMHHUPOBATH  JECUCTBUSA IOPUHATHA NPAKTUYECKUX pEHIEHUH B IOBCEJHEBHOW KU3HU
0 €€ JOCTIKEHHUIO: COCTAaBJIATh IJIaH JEWCTBUH, | C LEebl0 obecrieueHus] 0€30MacHOCTH CBOETO 3J0POBbS U 3/10POBbS
pacrpeneniaTb poNIM € YYeTOM MHEHHH YYaCTHHKOB | OKpPY’KAIOIIMX JIO/EH, COOMIOIEHHs 3J0POBOTO 00pa3a KU3HU, HOPM
00CyXJaTh pe3yIbTaThl COBMECTHON pabOTHI IPaMOTHOTO IOBEJACHUS B OKPYXKAIOUIEH NPUPOJHOU  CpeEneE;
[IOHUMAaHWE  HEOOXOIMMOCTH  HCIIOJIb30BAHHUSA  JIOCTHIKEHUU
COBPEMEHHOM OuoJorMu M OHMOTEXHOJOTUH ISl PalUOHAIBLHOTO
IIPUPO/I0N0JIB30BAHUS
[K* 3.1. | - cpopMHUPOBAaHHOCTh YMEHHS Ha OCHOBE (pelIepalbHOTO KIacCCH(PHUKAIIMOHHOTO KaTallora OTXOJO0B ONPENENsTh KJIACC OMacHOCTH

*Vkaspatorcst T1K, 21€MEHTBI KOTOPHIX (OPMHDPYET NPHKIAIHOM MOMyih (MPO(ECCHMOHANBHO OPUEHTHPOBAHHOE conepkanmue) B cootBerctBuu ¢ PI'OC peammsyemoii
npodeccun/cnennansaocta CIIO.
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[TnanupoBaTh U | OTXOJIOB; arperaTHoe COCTOsIHUE U (Pu3ndecKyto (opMy OTXOJI0B IPOM3BOJICTRA,

OpraHM30BBIBAThH - OBJIAJICHHE METOJAaMHU OIpEACICHHUS TMOKa3aTejeld yMCTBEHHOW PabOTOCIMOCOOHOCTH, OOBSCHEHHE IMOJYYECHHBIX PE3YJIbTaTOB M
paboty no | opMynupoBaHKe BHIBOJOB (TMCHbMEHHO) C UCIIOJIb30BAHNEM HAYUYHBIX TIOHSATHH, TEOPUIA U 3aKOHOB;

TPaHCIIOPTHO- - c(OPMHUPOBAHHOCTh YMEHHS aHAJIM3UPOBATh MH(OPMAIMIO O HAYYHBIX JOCTHIKCHHSX B OOJACTH T€HETHYECKUX TEXHOJOTHH,
JIOTUCTUYECKOMY KIJIETOYHOU WHKXCHEPUH, MUIIEBBIX OMOTEXHOJIOTHIA;

OOCIY)XHMBAaHUIO B | - CPOPMUPOBAHHOCTh YMEHHS aHATM3MPOBATh WH(POPMAIMIO O PA3BUTHH MPOMBIIUICHHBIX OMOTEXHOJIOTHH W MX MPHUMEHEHUH B
chepe TPY30BBIX | )KM3HH YEIOBEKA

ePEBO30K




2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEIMETA

2.1 O0beM y4eOHOTro nmpeaMeTa ¥ BUIAbI y4eOHOH padoThl

Buj yue6Hoii padoThl O6ném B
yacax
MaxkcumainbHasi yueOHasi HAarpy3Ka (Bcero) 72
B T.U.
O0Bém 00pa3oBaTe/IbHOM MPOrPpaMMbl Y4eOHOM TUCHUIJIMHBI (TIpeaMeTa) 61
B T.U.
Ocnosnoe cooeprcanue 51
B T.U.
TEOpETUIECKOe O0yueHHe 39
MPAKTUYECKHUE 3aHATUS 10
1abopaTOPHBIE 3aHITHS 2
Ilpogheccuonanvno-opuenmuposannoe cooepricanue 10
B T.4..
TeopeTudeckoe ol0yueHue 2
MPAKTHYECKUE 3aHATUS 6
n1abopaTopHbIE 3aHATHS 2
CamocrosiTesibHasi paboTa o0y4aronierocs (Bcero) 11

IIpomerxcymounan ammecmayusn 6 popme oughgpepenyuposannozo 3auema (2 cemecmp)




2.2 TemaTnuyeckuii IiaH u coaep:xxanue yyeonoro npeamera OYIIL.13 buoJsiorus

KJeTKkH. Boaa

XUMHMYECKUNA COCTAaB KJIETKH. XHMMHYECKHE AJIEMEHTHI: MaKpOAJIEMEHTBhI, MHUKPOIJEMEHTHI.

5 ®opmupyemble
HanmenoBanmue pasgesnioB | Coaep:xanue yueOHOro Marepuasia (OCHOBHOE U IPO(ecCHOHAIBLHO OPMEHTHPOBAHHOE) , O0bem KOMITeTeHIHH
U TeM JadopaTopHbIe U NPAKTHYeCKUE 3aHATHUS, IPUKJIAAHON MOAYJ/Ib (IPH HAJIMYHH) 4acos
1 2 3 4
1 cemecmp 30
OcCHOBHOe co/Iep:KaHue
Pasznea 1. buoJsorus kak Hayka. ZKuBble CHCTEMbI M X OPraHM3alUsA 3 OK 02
Tema 1.1. 3
buosiorus Conep:kanue y4e0OHOro MaTepuaa 2
B cucreme HayK. O0mas | buonorus — Hayka o >kuBOM npupoze. Csi3u OHOIOTUU ¢ OOIIECTBEHHBIMU, TEXHUUECKHUMU |
XapaKTepUCTUKA )KM3HH | IPYTUMH €CTECTBEHHBIMH HayKamu, (puiocodueid, penuruend, STUKOW, SCTETUKOW W TIPABOM.
Pones Ouonmormu B (OPMHpPOBAHWU COBPEMEHHOM HayuHOW KapTuHbl Mmupa. Cucrema
OMOJIOTUYECKUX HAYK.
MeTtoapl MO3HaHMSA KMBOM TNPHPOABI (HAONIIOJEHHE, SKCIIEPUMEHT, ONMCaHHe, H3MEpEeHHe,
KJaccu(ukanys, MoACIUPOBAHNE, CTATUCTUIECKAss 00padOTKa JaHHBIX ).
JKusbie cucteMsl (6rocucTEMBI) Kak MpeAMET U3ydeHus 6uonoruu. OTianyne XKUBBIX CUCTEM OT
HeopraHudecko mpuposl. CBoMCTBa OMOCHCTEM U WX pa3HOOOpas3ue.
YpoBHU Opranu3an OMOCUCTEM: MOJIEKYJISIPHO-TEHETHYECKUH, KIETOYHBIN, OpraHU3MEHHBIH,
MOMYJISIIIMOHHO-BUIOBOM, YKOCHCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EPHBIN.
CamocrosiTeibHas padora odyuaromuxcs Nel
1. 3anonHeHure TaOIUIBI C ONMUCAHUEM METOJ0B MUKPOCKOIHMPOBAHUS C UX JOCTOMHCTBAMH U
HEJ0CTaTKaMHU. 1
2. 3anonHenue Tabnuibl «Bkiiag ydeHbIX B pa3BUTHE OHOIOTHI.
3. 3arnosiHeHNE CPaBHUTEIBHON TaOIUIBI CXOCTBA U Pa3IMUui )KMBOI'O U HEKHUBOTO.
Pasnen 2. XMMHYECKHi COCTAB M CTPOEHHE KJIETKH 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XuMHYeCKHIl cOCTaB Conepxanue y4eOHOro MaTepuaJia 1

*0O6pasoBaTenbHas OpraHu3anus BIPaBe CAMOCTOATENRHO OIPENENATh OCIEN0BATENLHOCTE H3YUEHUS PA3ENIOB U TEM, BXOASAIIMX B HUX, 4 TAKXKE MEPEPACIIPENEIATh KOIMIECTBO
9acoB JUISI OCBOCHHS OOYYAIONIMMHUCS YYeOHOTO Marepuana, C Y4eTOM JIOTUKA (OPMHUPOBAHUS TMPEAMETHBIX PE3YJIBTATOB, OOIMUX W MPO(PECCHOHAIBLHBIX KOMIICTCHITUH,
MEXIIPEIMETHBIX CBSI3€H ¢ APYTHMHU AUCIUILIMHAMHI 001e00pa3oBaTeIbHOTO U 00IIenpodeCCHOHATBHOTO IHUKIOB yuebHoro miana OI1.
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H MHHEpPaJbHbIC

Bo,ua U MHHCPAJIbHBIC BCIICCTBA. CDyHKI_[I/II/I BOAbI W MHHCPAJIBbHBIX BCHICCTB B KIICTKE.

BellecTBa ITognep)kaHue OCMOTHUYECKOro OajlaHca
IIpakTnyeckoe 3anaTue Ne 1
buonornueckass poiab MHUHEpPaJbHBIX BEUIECTB B  O0ECHEYEHHM > KU3HEAESTEIbHOCTH
OpPraHu3MOB, MIPOSIBJICHUS IMCOaTaHCa MUHEPAIBHBIX YJIEMEHTOB

Tema 2.2. Copep:xkaHue y4e0HOIr0 MaTepuaJia

buoaornyecku BaxkHbIe
XUMHN4YeCKHue CoeAMHECHUA

benku. CoctaB u cTpoeHne OeIKOB. AMHHOKHCIIOTEI — MOHOMeEpHI OenkoB. HezameHnMble n
3aMEHUMBbIE AMHHOKHUCIOTHI. AMMHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€JIKOBOM
MOJIEKyJbl (NE€pBUYHAs, BTOpPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiictBa OenkoB. buonornueckue ¢yHkuun OenkoB. DepMeHTH — OHOJIOTHYECKHE
katanu3atopsl. CTpoeHume (QepMeHTa: aKTHBHBIM UEHTp, CcyOcTpaTHas CHenu(uIHOCTD.
KodepmenTsl. Buramunsl. OTinnuns pepMeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB.
VYrneBonpl: MoHOcaxapuabl (TJIOK03a, prbo3a M Je30Kcupu003a), Arcaxapuisl (caxaposa,
JaKTO3a) M TOoJMcaxapuabl (Kpaxmal, IJIMKOTEH, Leioso3a). buonornueckue QyHKIuM
yriaeBoAoB. Jlumuapl: Tpuraunepuasl, Gocomaumnuast, crepounsl. I uapodunsao-ruapododHbIe
cBoiicTBa. buonornueckue Gpynkuun aunuaos. CpaBHEHHE YTIIIEBOAOB, OEKOB U JIMMUI0B Kak
uctouHukoB dSHepruv. Hyknemnosbeie kucinorel: [JHKu PHK. Hyxieorunael — mMoHOMEpHI
HyKJIeMHOBBIX KkHchoT. Ctpoenne u ¢ynkumu JIHK. Crpoenne um ¢ynkuun PHK. ATO:
CTpOCHHUE B QDYHKIHH

JlaGopaTopnasi padora Nel (Ha BeIOOp mpernoiaBaTess)

«Omnpenenenne BuramuHa C B IPOyKTAX MTUTAHUS

i «OnpeneneHne HaIuYus Kpaxmasia B IPOIyKTax MUTaHUS

i «l'uapodmibHO-THAPOGHOOHBIE CBOWCTBA JUNUAOB» WM «V3ydeHHe KaTtaauTHyecKon
AKTUBHOCTH (pepMeHTOB (Ha MpUMEpe aMUIIa3bl U KaTaJla3bl)»

Tema 2.3.
CrpykTypHO-
dyHKuMOHANBbHASA
OpraHu3anms KJIeTOK

Coneprxanue yue0HOro MaTepuajia

HuTonorus — Hayka o kinerke. Kierounas Teopust — mpumep B3auMoJIeiicTBUA e u (pakToB B
Hay4YHOM [TO3HAaHUHU. MeTobl N3yUEHUs KIIETKH.

Knerka kak nenoctHas >xuBas cucrema. OOmMe MpHU3HAKM KIETOK: 3aMKHYyTas Hapy)KHas
MeMOpana, moJiekyibl [IHK kak renernyeckuii anmapart, cucTemMa CHHTe3a Oeka.

Tumbl  KJIETOK:  JyKapuoThyeckas U HpokapuoTuyeckas. OCOOEHHOCTH  CTPOCHHSA
MpOKapHOTHYECKOW KieTKu. Kierounas crenka Oakrepuii. CTpoeHHE 3YKapHOTHYECKON
k1eTkd. OCHOBHBIE OTJIMYMS PACTUTENLHOU, )KUBOTHOM M TpHOHOW KieTkH. [loBepXHOCTHbIE
CTPYKTYpbl KJIETOK— KIJIETOYHAas CTEHKa, TJIHMKOKAIWKC, uX (yHkuuu. [lnazmatudeckas
MeMOpaHa, €€ CBOMCTBa M (DYHKITHH.
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Hutoriasma u ee opraHouabl. OnHomeMOpanHble opranounsl kietku: OIIC, ammapar
I'onpmxu, nu3zocomsbl. [lomyaBTOHOMHBIE OPraHoOMAbl KIETKU: MUTOXOHAPHUH, IUIACTHBL.
[Ipoucxoxxaenne MUTOXOHAPUM u miactun. Buapl mmactuna. HememOpaHHBIE OpraHoubl
KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTpP, LEHTPUOIU, PECHUUYKH, KIyTHUKU. DyHKIUU
OPraHOMJIOB KJIETKU. BKiroueHus.

Snpo — perymstopHbIi 1IeHTp KieTKH. CTpoeHue sapa: sjaepHas o0004ka, KapuoIiama,
XPOMAaTHUH, SJPBIIIKO. XpOMOCOMBI. TpaHCHOPT BEMIECTB B KIETKE

uHopMaIuu B KJIETKE. ['@HeTHYeCKHid KOJ M €ro CBOWCTBA. TPaHCKPUMIUS — MaTPUYHBIN

cunte3 PHK. TpaHcasauus — OuocuHTe3 Oenka. Otanbl  TpaHcasnuu. KoaupoBaHue

JlabopaTopHasi pa6ora Ne2 (Ha BEIOOp ITpero1aBaTels) 1
«CTtpoeHue KIETKH (pacTeHHsI, >XKMBOTHBIC, TPUOBI) W KJIETOYHBIC BKJIIOUCHUS (Kpaxmall,
KapOTHUHOM/IBI, XJIOPOILIACTHI, XPOMOILIACTHI)»
i «M3ydyeHne cTpoeHus KIETOK pacTeHWi, )KMBOTHBIX M OaKTepuil IOJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u UX OMHUCAHHUE»
i «IIpoHuriaeMocTs MeMOpaHsl (TIa3MOJIH3, IEIIa3MOJIU3)
Pa3znen 3. ’Ku3HeneaTeJbHOCTh KIETKH 6 OK 01, OK 02,
Tema 3.1. Coaep:xaHue y4eOHOro MaTepuaJia 3 OK 04
OO0MeH BelecTB OOMeH BelecTB, WM MeTa0oIu3M. AcCCUMUIIANNS (IJIACTUYCCKUNM OOMEH) M JMCCUMUIISITUS 2
U NpeBpalleHue JHEPIruu | (3HepreTuyeckuil oOMeH) — JBE CTOPOHBI €JUHOro Ipouecca meradonusma. Posb 3akoHOB
B KJIETKe COXpaHEHMs BEIIECTBA M SHEPrMM B MOHMMAaHUM MeTaOonu3Mma. Tumbsl oOMeHa BEIIECTB:
aBTOTpo(pHBIA M rereporpodHbiii. Poib ¢gepMeHTOB B 0OMEHE BEHIECTB U TMPEBpaAIICHUU
sHeprun B Kkietke. PorocuHTe3. CBeToBas W TeMmHOBas (aszbl ¢orocuHTe3a. Peaxiuu
dorocunteza. IphekTuBHOCTS (POTOCHUHTE3a. 3HAUeHHE (DOTOCHHTE3a JUIsl KU3HU Ha 3emJle.
Bnusinue ycioBuit cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI MOBBIIMIEHUS €0 MPOJYKTUBHOCTH Y
KyJIbTYpPHbIX  pacTeHHi. XeMocuHTe3. XeMOCHUHTe3upymwoume OakTepuu. 3HAUYEHUE
XEMOCUHTE3a AJIs1 XKU3HU Ha 3eMIIe.
OHeprerudeckuil oOMeH B KieTke. PaciieruieHne BemecTB, BbIACIEHUE M AKKyMYJIUPOBaHUE
SHEpruyM B KJIETKe. DTambl JHEPreTHuyeckoro oobmeHa. [nukomnus. bpoxeHuen ero BHIBL.
KucnoponHnoe oxucinenue, Wian KiIeToyHoe JbixaHue. OkuciautenbHoe (ochopHiInpOBaHUE.
D¢ hEeKTUBHOCTh YIHEPIrETHIECKOTO 0OMEHA
CamocrosiTesibHAas padoTa odyuaromuxcs Ne2 1
3arnoJHeHUEe CPaBHUTENbHON TaOIUIbl XapaKTEPUCTUK TUIIOB OOMEHA BEIIECTB
Tema 3.2. Copep:xkaHue y4e0HOIro MaTepuaJia 2
BbuocunTes Oeska Peakuuu matpuyHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuszanms reneTndeckoit 1
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aMUHOKUCIIOT. Posib pubocom B OuocuHTe3e Oenka

IIpakTnueckoe 3ansitue Ne2
Pemenue 3a1a4y Ha onpe/ieNeHUe N0CIeA0BaTENbHOCTH HYKJICOTHI0B

Tema 3.3.
Bupycsi

Conep:xkaHue y4e0HOIr0 MaTepuaJia

Hexnerounsie ¢opmbl xu3HM — BUpychl. Mcropust oTkpbiTus Bupycos (/. M. MBanoBCckuit).
Oco0eHHOCTH CTPOEHUS M KM3HEHHOTO IHKJIa BUPYcOB. bakrepuodaru. bonesnu pacrenui,
YKUBOTHBIX U Y€JOBEKa, BbI3bIBacMble BUpycamu. Bupyc nmMmmyHonedpunura yenoseka (BUY) —
B0o30yautens CIIM/Ia. [IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUMN

Pasgen 4. PasMHokeHNe M HHIMBHUAVAJLHOE PA3BUTHE OPraHN3MOB

Tema 4.1.
KHM3HEeHHBIN UK
KJIETKH

Copep:kaHue y4eOHOI0 MaTepuaJa

Krnerounpli 0WKI, WIM KWU3HEHHBIH NHMKI KieTkdu. HMuTepdaza m wmwurtos. Ilpomeccsr,
npotekaromue B uHTepdasze. Permkamus — peakuuss matpuanoro cunte3a JJHK. Ctpoenue
XpoMocoM. XPOMOCOMHBIM HaOOp — KapwoTuIil. J[UTIJIOMIHBIN W TaruIOWTHBIA XPOMOCOMHBIE
Habopbl. Xpomatusl. [{uTomornyeckue OCHOBBI Pa3MHOXKEHUS W WHANBUAYATHHOTO PA3BUTHUS
opranusmoB. /lenenue knetku — muto3. Cragun Muto3za. [Iponeccsl, Mpoucxoasiye Ha pa3HbIX
cTaausax MUTO3a. buonornueckuii cmpica muto3a. [lporpammupyemasi THOENb KIETKHU - allONTO3

— N[

CamocTrosiTesibHasi padoTa o0yyarommxcst Ne3
Pa3paboTka JIEHTbl BpeMEHH JKM3HEHHOT'O ITUKJIA KJIICTKH

Tema 4.2.
®opmbl pa3MHOKEHUS
OPraHu3MoOB

Conep:xkaHue y4e0HOI0 MaTepuaJia

w

®DopMBI pa3MHOKECHHSI OPTAaHU3MOB: OECIIOJIOE W TOJIOBOE. BUABI OECTonoro pa3MHOXKCHWS:
JeJIeHe HaJBOE W MOYKOBAHHME OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpA3OBaHUE, BETETATUBHOE
pasmHokeHnne. ckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAUEHHUE /ISl CEJIEKIIUH.
[TonoBoe pasMHOXeHHE, ero oTauuus oT Oecromoro. Meiio3. Craguu meiiosa. Ilporeccsl,
MPOUCXOSIIME Ha cTagusax Menosa. lloBemenwe xpomocom B Meiroze. KpoccuHrosep.
buonoruueckuii cMpIca U 3HaUeHHE Meio3a. ['ameToreHe3 — mporecc 00pa3oBaHMs MOJIOBBIX
KJIETOK y KMBOTHBIX. [l0JIOBBIE Kene3bl: CeMeHHUKHU M sSudHUKU. OOpa3oBaHHE W Pa3BHUTHE
MOJIOBBIX KIJIETOK — TramMeT (CIepMaro30W], SIMIeKIeTKa) — CIepMaToreHe3 M OOTeHes.
OcoOEHHOCTH CTPOCHHUS STUIEKIIETOK U criepMaTo30ua0B. OmniogoTBopeHue. [laprenorenes.

CamocrosiTesibHas padora o0y4yaromuxcs Ned
3anonHeHue TaOMUIBl C KPaTKOM XapaKTepUCTHUKOM U mpuMepaMu (opM pa3sMHOKECHUS
OpraHHU3MOB

Tema 4.3.
NuauBuayaabHoe
pa3BUTHE OPraHU3MOB

Coneprxanue yue0HOro MaTepuajia

WnpuBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpPHOHAIBLHOE pa3BUTHE (IMOpHOTreHe3). DTarlbl
SMOPHOHAIBHOTO  Pa3BHTHSL Y TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTpyJIsmus,

OK 01, OK 02,
OK 04
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opranorenes. [locramOpuonansHoe pa3zBuTHe. THUIBI TOCTIMOPUOHATIBHOTO Pa3BUTHA: TPSIMOE,
HernpsiMoe (TMYMHOYHOE). BnusiHue cpeapl Ha pa3BUTHE OpPraHU3MOB; (DAKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BpPOXKJEHHBbIE ypoacTBa. Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOIO
pacTeHus: IBOIHOE OILIOIOTBOPEHUE, CTPOCHHUE CEMEHH, CTa/INU Pa3BUTHS

Pemenne 3aaa4 Ha omnpcacICHUC BCPOATHOCTU BO3HUMKHOBCHHA HACJICACTBCHHLIX IPHU3HAKOB

[MpakTHyeckoe 3ansaTHE No3 1
WUudekunonnsie 3a0ofieBaHus M SIUJAEMHUM B HCTOPUM 4eJOBeuecTBA. BakuuHaius Kak
npodrIaKTHKa MHPEKIIMOHHBIX 3a00JI¢BaHUIA
Pasnen S. HacjieIcTBeHHOCTh M H3MEHYMBOCTh OPraHU3MOB (BCero) 10 OK 01, OK 02,
Pa3zoen 5. Hachedcmeennocmsy u usmenyugocmsy op2anuzmos (1 cemecmp) 8 OK 04
Tema 5.1. Copep:xanue y4eOHOro MaTepuaJia 2
3aKoHOMepHOCTH [Ipeamer w 3amaum TeHETUKHU. POJIb ITUTOJIOTMM W dMOPHOJIOTHH B CTAHOBJICHWUW TEHETHKH. 1
HACJIeJOBAHUSA Bxman poccuiickux W 3apyOeXHBIX YYCHBIX B pPa3BUTHE TEHETUKU. METOIbl TEHETHKHU
(rubpugonOrnyecKuil,  LUTOTEHETHUYECKUH,  MOJEKYJISIPHO-TeHETUYECKUH). OcHOBHBIE
reHeTUYeCKre MOHATUs. [ 'eHeThuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpeIluBaHUM.
3aKOHOMEPHOCTH HACIIEOBAaHUS MPU3HAKOB, ycTaHOBICHHBIC . Mennenem. MoHorubpunoe
CKpellMBaHHe. 3aKOH  eauHOooOpazus THUOpPUAOB  MepBOro  mokoneHus.  [IpaBuio
JOMUHUPOBAaHUA. 3aKOH pAacIICIUICHWs NpU3HAaKoB. l'mmore3a umcroTel ramer. llomHoe m
HETNOJHOE JOMUHUpPOBaHUe. [[uruOpuniHoe ckperuBaHue. 3aKOH HE3aBUCUMOTO HACJIEIOBAHUS
Mpu3HaKoB. [luTOoreHeTnyeckre OCHOBHI AUTHOPUAHOTO CKPEHIMBAHUA. AHAITU3UPYIOIIEe
ckpeuuBanue. Vcnonp30BaHNe aHATM3UPYIOLIETO CKPEIIUBaHUsS JJIS ONpPEACNIeHUs] T€HOTUIa
ocodu
IIpakTnyeckoe 3ansaTne Ned 1
Pemenne 3amau Ha omnpezaelieHHEe BEPOATHOCTH BO3HUKHOBEHHMSI HACJIEICTBEHHBIX IPU3HAKOB
Opyd MOHO-, JH-, TOJUTHOPUIHOM H aHATU3HUPYIOIMIEM CKPEIIMBAHUHU, COCTaBIICHUE
TEHOTUINYECKUX CXEM CKPEIIMBAHMS
Tema 5.2. Coaep:xanue y4eOHOIro MaTepuaJia 3
CuenJjieHHoe CuerieHHOe HacnefoBaHue mpusHakoB. Pabota T. Moprana no CerieHHOMY HacleOBaHHIO 1
HacJIe/I0BaHue reHoB. Hapymienue cuemyieHuss TeHOB B pe3yJbTaTe KPOCCHHTOBepa. XPOMOCOMHAs TEOPHS
NPU3HAKOB HACJIeICTBEHHOCTH. [ eHeTnYecKne KapThl.
'enernka mnona. XpoMOCOMHOE ONIpENeNeHHE Moa. AyTOCOMBI MU IOJOBBIE XPOMOCOMBI.
['oMorameTHble M reTeporameTHble opraHu3Mbl. HacienoBaHue NpU3HAKOB, CLEIUIEHHBIX C
110JIOM
IIpakTH4yeckoe 3ansitue NeS 1
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IpH COCIVICHHOM HACJICAOBAHKWH, COCTABJICHNEC I'CHOTUIIMYCCKHUX CXEM CKPCIIMBAHMUA

CamocTrosiTesibHasi padoTa o0yyarommuxcst NeS 1
Pa3paboTka rioccapus
Tema 5.3. Conep:xkaHue y4e0HOIr0 MaTepuaJia 3
3aKoHOMepPHOCTH N3menunBocTh. Buabl M3MEHUYMBOCTH: HEHACTEACTBEHHAs U HacleACTBeHHas. Poib cpenbl B 2
H3MEHYMBOCTH HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKAIMOHHOW HW3MEHYMBOCTH.
BapuanvonHsIi psn 1 BapuanmoHHas KkpuBasd. Hopma peakumu npusnaka. KonndecTBeHHbIE U
KayeCTBEHHbBIE TIPU3HAKU M UX HOpMa peakunu. CBoiicTBa MOAU(PUKAIIMOHHON N3MEHYUBOCTH.
HacnencrBennasi, wim TeHOTHUIHYECKAass W3MEHUYMBOCTh. KOMOWHATHBHAs W3MEHYUBOCTb.
Meiio3 ¥ TONOBOW TPOIECC — OCHOBAa KOMOMHATHBHOW HM3MEHYMBOCTH. MyTalMoHHas
U3MeHYMBOCTh. Kiaccudukanuss MyTamwii: TeHHBIE, XpPOMOCOMHBIC, TeHOMHBIE. YacTtora U
NpUYUHBI MyTaluid. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACJEICTBEHHOM
M3MEHYHUBOCTH
H. U. BaBunosa
IIpakTH4yeckoe 3ansitue Ne6 1
Pemienne 3agau Ha omnpeneneHue BEPOSITHOCTH BO3HUKHOBEHHSI HACJIEACTBEHHBIX MPU3HAKOB
0Py Pa3IUYHBIX THUIAX B3aWUMOJICUCTBHUS TEHOB, COCTABJICHHUE TE€HOTHIHYECKUX CXEM
CKpEeIIMBaHMS
2 cemecmp 42
Paszoen 5. Hachedcmeennocmo u usMeH4U80CHIb OP2AHUIMOE (2 cemecmp) 2
Tema 5.4. Copep:kaHue y4e0HOIr0 MaTepuaJa 2
I'eneTuka 4yeji0BeKka I'enetnka udenoBeka. Kapuorun denoBeka. (OCHOBHBIE METOAbl TEHETUKH 4YEJIOBEKA! 1
reHealoTHYecKuii, ONU3HELOBBI, NHUTOTEHETHYECKHH, OWOXUMUYECKUH, MOJEKYJISIPHO-
reHetudyeckuil. COBpEeMEHHOE OIpe/e/ieHHe TEeHOTHUIA: TOJIHOT€HOMHOE CEKBEHUPOBAHHE,
TEHOTHNHUPOBaHKWE, B TOM yucie ¢ momompbio I[1[P-ananmu3a. HacienacTBenusie 3a0osieBaHuUs
YyeJIoBeKa: TEeHHbIe OOJe3HH, OOJe3HHM ¢ HACJIEACTBEHHOM MPeapacroioKEHHOCTHIO,
XpoMocoMHBIe Oosie3Hn. ComaTHyeckue W TeHepaThBHbIe MyTanud. CTBOJIOBBIE KJIETKH.
[TpuHIHITEL 310pOBOTO 00pa3a KU3HU, JUATHOCTUKH, TPOPUITAKTHKN U JICUCHUS TCHETHUSCKUX
Oone3neil. Meauko-reHeTHueckoe KOHCYJIbTHpPOBaHHE. 3HAUEHUE MEIUIMHCKON TeHETHKH B
MPEeJI0TBPAIICHUH U JICUCHUH TeHETHYECKUX 3a00JIeBaHMI YeIoOBEKa
IIpakTH4eckoe 3ansaTHE N7 1
CocTaBlieHHE U aHAJIU3 POJIOCIOBHBIX YeJIOBEKa
Pa3nen 6. DBoaoninoHHAsi 0MOJIOTrUdA 7 OK 01, OK 02,
Tema 6.1. | Coaep:xaHue y4eOHOro MaTepuaJia 3 OK 04
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IBOJIOLHOHHAS] TEOPHS
U ee MecTo
B OHoJIoTHM

[IpennoceiIku BOZHUKHOBEHUS IBOJIIOLNMOHHON TEOPUH. DBOIIOLMOHHAS TEOpUs U €€ MEeCTO B
Ouosnoruu. BrnusHMEe HBONIOLMOHHOW TEOPUM HA pa3BUTHE OHOJOTHHM M JAPYTUX HaykK.
CunerenbcTBa BOMIONKUH. [laJeoHTOIOTHYECKHE: TTOCTIEA0BATEIHPHOCTh TOSIBIICHUSI BUIOB B
MaJIC€OHTOJIOTUYECKON JIETONMUCH, TmepexonHsie (opmbl. buoreorpaduueckue: CXoICTBO U
paznuune dayH u (JIOp MATEPUKOB M OCTPOBOB. DMOPHOIOTHYECKHUE: CXOJCTBA M Pa3TUIUS
SMOpPHUOHOB pa3HBIX BUJOB IO3BOHOUYHBIX. CpaBHUTENbHO-aHATOMHYECKHE: TOMOJIOTMYHBIE,
AQHAJIOTWYHBIC, PyJANMEHTAPHBIE OPTaHbI, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH Yy BCEX IKHUBBIX
OpPTaHU3MOB.

OpomounonHas Teopust Y. lapBuna. [Ipeanochiiku BOSHUKHOBEHUS TapBUHU3MA. JBHKyIME
CWJIBI DSBOJIONMHU BHIOB 1O JlapBuHY (M30BITOUHOE pPa3MHOKEHHE IPU OTPAHUICHHOCTH
pecypcoB, HeonpeaeaEHHas U3MEHIMBOCTh, 00ph0a 3a CYIIeCTBOBAHKE, €CTECTBEHHBIM OTOOD).

U PA3BUTHE )KU3HU

Ha 3emiie: a0WOTE€He3 M TMaHCIepMUs. XHUMHUYECKash HSBOJIONMSA. AOHOTEHHBIM CHHTE3

CamocrosiTesibHas paboTa odyuaromuxcs Ne6 1
Pazpabotka rioccapus
Pa3paboTka JeHThl BpeMEHHU Pa3BUTHUS 3BOJIOIMOHHOTO YUCHUS
Tema 6.2. Copep:xkaHue y4e0HOI0 MaTepuaJa 2
MuKpo3BoII0OLHA Cunrernueckast Teopus 3Bomoruu (CTD) u e€ OCHOBHBIE MOJIOKEHUA. MHUKpPOIBOIIOLHS. 2
[Tomynsauus kak equHUIA BUIA ¥ 3BOJIIOLUH.
JBmwxkymue cuibl  ((hakTOpBI)IBOIIONMHA BUAOB B TpHUpoae. MyTalMOHHBIA TIPOIECC H
KOMOWHATHBHAs W3MEHYMBOCTb. llomynsiuoHHbIe BOJMHBI M Jpeid reHoB. M3omsauus u
mMurpanus. EcrecTBeHHBIN 0TOOp — HaNpaBISIOmUi GakTop dBoMonUH. DOPMBI €CTECTBEHHOTO
orbopa. IIpucrOCOONIEHHOCTh  OpPraHM3MOB  KakK  pe3yabTaT  3Bojronuu. [Ipumepsl
npucnocoOieHnit y opranuzMoB. ApoMop(ho3sl B uanoagantanui. Bua u BumooOpazoBaHue.
Kpurepun Buga. OcHOBHBIE (hOpMBI BUA000Pa30BaHUs: reorpaduueckoe, IKOJOTHUECKOe
Tema 6.3. Coaep:xxaHue y4eOHOro MaTepuaJia 2
MaxkpoaBosonust MakposBomtors. DPopmbl  IBOJIONMM:  (QHUIETHYECKasl, UBEPreHTHAs, KOHBEPIreHTHasd, 1
napajuienpHasi. HeoOpaTuMocTh 3BOIIOIMH
IIpakTnyeckoe 3ansitue Ne§ (Ha BbIOOp MpernogaBaTess) 1
«CpaBHEeHHE BUOB IO MOPPOJIOTHUECKOMY KPUTEPUIO»
Wnu «Onucanue npucnoco0IeHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO XapaKTepay
Pasnen 7. Bo3HHKHOBeHME U Pa3BUTHE JKM3HHM HA 3emJie 8 OK 01, OK 02,
Tema 7.1. Conep:xxaHue y4eOHOIro MaTepuaJia 3 OK 04
3apoxnaenue JloHay4HbIe peICTaBIEHUS O 3apOXKIACHUH KU3HU. HayuHble THoTe3bl BOSHUKHOBEHUS KU3HU 2
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OpPraHMYECKUX BEIIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIIbHOE MOATBEPKICHUE
XUMUYECKOH 3Botonnu. HadaneHbie aTansl Ononorndeckoit sBomtonuu. ['unoreza PHK- mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYP U BOSHHKHOBEHHE MPOTOKIETKU. [IepBbie KIETKH U UX
sBomtonna. POpMHUPOBaHHE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emie 1o spam u nepuoaam. Karapxeit. Apxelickas M npoTepo3oiickas
opel. [lameosoiickass spa W €€ TEpPHOIbI: KEMOPUWCKUH, OPIOBUKCKUM, CHITYPHHUCKUM,
JI€BOHCKMM, KaMEHHOYIOJbHBIM, NEPMCKHU. Me3030HcKas dpa U €€ MEPUOAbl: TPUACOBBIM,
IOpcKkuid, MenoBoil. KaifHo3olickass spa W €€ MepHolbl: MMaJ€Or€HOBbIA, HEOTCHOBBIMH,
AHTPONOTEHOBBIM.

CamocTrosiTesibHasi padoTa o0yyarommuxcst Ne7 1
Pa3paboTka JeHTHl BpeMEHH BOSHUKHOBEHUS U Pa3BUTHS JKU3HH Ha 3emMiie
Tema 7.2. Copep:xaHue y4e0HOI0 MaTepuaJia 3
Cucrema oprannyeckoro | CucrtemMa OpPraHMYeCKOro MHpa KakK OTpakeHHe HBOJIONMU. OCHOBHBIC CHCTEMAaTHUCCKHE 2
mupa. Ilpoucxoxaenne | rpynmnsl OpraHU3MOB. XapakTEpUCTUKA KIUMaTa W TEOJIOTMYECKUX IMpoieccoB. OCHOBHBIC
yeJioBeKa — STaIlbl SBOTIOLUN PACTUTEIHLHOTO M )KUBOTHOTO MHpa. ApoMOP(O3bl y PACTEHUN U KUBOTHBIX.
aHTpoONoreHe3 [TosiBnenue, pacuBeT U BEIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.
DBOIOIMS YesloBeKa. AHTPOINONOTHs Kak HayKka. Pa3BuTHe npeacTaBieHUd O MPOUCXO0KIECHUN
yenoBeka. MeTo/ibl U3y4eHus aHTpornorene3a. CXoJCTBa U pa3ivyus YelIOBEKa M >KMBOTHBIX.
CucremMaTudeckoe TMOJIOKCHHE 4YeloBeka. JIBmxkymue cuiibl (pakTopsl) aHTpOIMOreHe3a.
HacnencrBennass M3MEHYMBOCTh W €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBI 00pa3 >KU3HU,
W3TOTOBJICHHE OPYJIUN TPY/la, MBIIIJIEHUE, PEUb.
CamocrosiTesibHas padora o0y4yaromuxcs Ne8 1
Pa3paboTka JIeHTbl BpEMEHU [TPOUCXOXKACHUS YeJIOBEKa
Tema 7.3. Conep:xanue y4eOHOro MaTepuaJia 2
OcHoOBHBIE cTAUH OCHOBHBIE CTAJIUM U BETBH HBOJIOIIMHU YEJIOBEKA: aBCTPAJIONUTEKH, YeloBek ymenblid, HemoBek 1
IBOJIIOIIMH YeJI0BEKa NpAMOXOAAIMKA, YemoBeK HeaHIepTalbCKuid, YeNoBeK pa3yMHbI COBPEMEHHOIO THIIA.
Haxoaku mckomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHUS, 00JIACTh PACIPOCTPaHEHUs, 00BEM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSL.
YenoBeueckne packl. OCHOBHBIE OOJIBIIME pAchl: €BpONEOMHAS (€Bpa3HiiCKas), HETpo-
aBcTpanonHas  (9PKBaTOpHWalbHAs), MOHTOJIOWIHAs  (a3MaTCKO-aMepUKaHCKas). YepThl
MPUCTIOCOOIEHHOCTH TPEICTaBUTENIeH YENOBEYECKUX pac K YCIOBUSM CyIIECTBOBAHUS.
EnauncTBO uenoBeueckux pac. Kpuruka pacuzma
IIpakTuueckoe 3ansaTue Ne9 (Ha BEIOOp IPEIo1aBaTelIs ) 1

«Bpemsi 1 myTH pacceseHus 4YeJIOBeKa MO0 MJIaHeTey
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win «lIpucnocoGneHHOCTs YenoBeKa K pa3HbIM yCIOBHAM cpenbl. BiusHue reorpaduueckoit
cpeabl Ha MOp(OJIOTHIO M (PU3HOJIOTHIO YETIOBEKa»

CocraBieHue cxeM KpyroBopoTa BEeLIECTB

Paznen 8. Opranusmel U OKpYsKAaIOIIANA cpeia 3 OK 01, OK 02,
Tema 8.1. Conep:xkaHue y4e0HOIr0 MaTepuaJia 1 OK 04, OK 07
IKoJ10rus DKOJIOTHS KaK HayKa. 3alaud W Pa3zesibl SKOJOTUH. METOIbl SKOJIOTHYECKUX HUCCIETOBAHUM. 1
Kkak Hayka. Cpeabl DKOJIOTUYECKOEe MHPOBO33PEHHE COBPEMEHHOTO uenoBeka. Cpeabl OOWUTaHUS OpPraHU3MOB:
JKM3HM. BOJIHAs, HA3EMHO-BO3/IyIIIHAS, IOYBEHHAsI, BHYTPH OpraHU3MEHHas. DKOJIOrHYecKre (haKTOpHI.
JKOJIOrHYeCKHEe Knaccudukanus skonorunueckux (GakTopoB: aOMOTHYECKHE, OMOTUYECKUE M aHTPOIIOTEHHBIE.
(paxTopsl JleiicTBue 9SKONMOTHYECKHX (HAaKTOPOB Ha OpraHu3Mbl. AOHOTHYECKHE (HaKTOPBI: CBET,
TeMreparypa, BIaxHOCTh. PoromepuonusMm. llpucmnocobiieHus OpraHu3MoB K JIEHCTBHIO
abnotnyeckux ¢paxTopoB. buonormueckue purMmel. bruotrmueckue gaxkropbl. Buasr OnotHnueckmx
B3aUMOJICCTBUI: KOHKYpPEHLMs, XWUIIHWYECTBO. [lapa3suTusm, MyTyanus3Mm, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJIEOHMYECTBO), aMEHCAIU3M, HEUTpanu3M. 3HAYeHHE OMOTHYECKUX
B3aMMOJCHCTBHIA s CYIIECTBOBAHUSI OPTAHU3MOB B MPUPOAHBIX COOOIIECTBAX
Tema 8.2. Coaep:xaHue y4eOHOro MaTepuaJia 2
JIKOJIOTHYECKHE DKOJIOTUYECKUE  XAPAKTEPUCTUKU  momyiasuuu. OCHOBHBIE  TOKa3aTelAd  MOMYJISIUU: 1
XapaKTePUCTHKH YHUCIIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT, Murpauus. [uHamuka
NOMYJIAHHA YUCJICHHOCTHU MONYJIALNU U €€ perysinus
IIpakTnueckoe 3ansitue Nel( 1
[ToCcUY€T MIIOTHOCTHU MOMYJISIUKNA pa3HbIX BUAOB PACTEHHI
Pa3znen 9. CoobmiecTBa M 3K0JOrHYeCKHe CHCTEMbI 10 OK 01, OK 02,
Tema 9.1. Conep:xxaHue y4eOHOIro MaTepuaJia 2 OK 04, OK 07
Coobmecrna Coo01iecTBo opraHu3MoB — OuoreHo3. CTpyKTypbl OHOLIEHO3a: BHIOBasi, MPOCTPAHCTBEHHAS, 1 1K3.1
OPraHHU3MOB, Tpodudeckas (numieBas). Bunsr-nomuHanTel. CBs31 B OHOIIEHO3E.
IKOCHCTEMBbI Dkojorudeckre cuctembl (dkocuctembl). lloHatne 00 »dKocucTeMe U OHOTreOleHO3e.
OYHKIMOHATBHBIE KOMIIOHEHTBl HJKOCHUCTEMBI: TPOIYIEHThl, KOHCYMEHTBI, PpEIyICHTHI.
KpyroBopoT BemecTB M MOTOK 3HEPTHH B IKOcHcTeMe. Tpodudeckue (MUILEBbIE) YPOBHU
skocucteMbl. [lumeBsie menu u cetd. OCHOBHBIE TOKa3aTelNH SKOCHCTEMBI: OHoOMacca,
OPOAYKIHS. DKOIOTUYECKUE MHPAMUIbL: MPOAYKIIMH, YHCIEHHOCTH, Ouomacchl. CBOHCTBa
9KOCHUCTEM: YCTOWYMBOCTb, caMoperysinusi, pazsutue. Cykueccus.
CamocrosiTesibHas padora o0y4yaromuxcs Ne9 1

STIK ®I'OC CIIO npodeccuu WK CIENUATLHOCTH JOJKHEI ObITh OTPAKEHBI B COAEPKAHUH YIeOHOrO MaTepuaa
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Tema 9.2.

Conep:xaHue yueOHOr0 MaTepuaja

IIpupoansbie 3kocucTemsl | [IpupoaHbIE SKOCHUCTEMBI. OKOCHUCTEMBI peK H  03€p. DKOoCcHCTeMa XBOWHOTO  HJIU 2
HIMPOKOJIMCTBEHHOTO jeca. AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpO3KOCHCTEMBI.
VYpboskocuctempl. buomornyeckoe U XO34KWCTBEHHOE 3HAUEHUE  arpo’KOCHCTEM U
ypOoskocuctem. buopasznooOpasue kak (akTop ycToWumBocTH 3KocucTeM. CoXpaHEHHe
OHMOJIOrMYEcKOro pa3HooOpasus Ha 3emiie
Tema 9.3. Conep:xxaHue y4eOHOro MaTepuaJia 2
buocdepa — Yyenne B. U. Bepnanackoro o 6uocepe. 'panutisl, coctaB u crpykrypa 6mochepsi. XKusoe 2
rja00aabHast BemiectBO W ero (QyHkmun. OcoOeHHOCTH OHWocdepsl Kak TII00ATbHONH JKOCHCTEMBI.
IKocucTemMa 3emJiu JluHamuueckoe paBHOBecue U oOpaTHas cBs3b B Ouochepe. KpyroBopoTel BeliecTB u
OMOTCOXMMHUYECKHE IHKIIBI SJIEMEHTOB (yTIepoa, a30Ta). 30HaAIBHOCTh Onocdepbl. OCHOBHEBIE
OMOMBI CYIIIH
Tema 9.4. IIpodeccnoHaAIbLHO OPMEHTHPOBAHHOE COlepP:KaHMe (COolepKaHUe MPUKJIATHOTO MOXYJIS) 2
Bansinne YenoseyecTBO B Omocdepe 3emian. AHTpOINOreHHbIE M3MeHeHHs B Ouocdepe. ['nobanbHble -
AHTPONOTreHHBIX sKosornueckue rmpobiemsl. CocyliecTBoBaHME MPUPOABI U 4yenoBedyecTBa. CoxpaHeHHe
(¢akTopos Ha Onochepy | OnopasHOOOpa3us Kak OCHOBA YCTOHUMBOCTH Onocepsl. OCHOBA PallOHATIBHOTO YIPABICHHS
IIPUPOJIHBIMH PECYpCaMH M UX MCTIONb30BaHKe. JIOCTH)KEHHs OMOJIOTHH M OXpaHa MPUPOIb
IpakTnyeckoe 3ansitne Nell (Ha BeIOOp npenoaBatesis) 2
«OTX0/1bI TPOU3BOJICTBAY
WK «DKOJOTHYECKHE aCIIEKThl MPO(PECCHOHATBHOMN NeSTETLHOCTI
nnn «[Ipodunaktruka npodeccuoHaIbHBIX 3a0071€BaHU»
win «BiusiHue Tpon3BOJICTBEHHBIX ()aKTOPOB HA OPTaHMU3M YeJIOBEKa»
Tema 9.5. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COlep:KaHMe (COIepPKAHUE TPUKJIATHOTO MOXYJIs ) 2
Bimsinue couMajibHO- | 3M0pOBbE U €ro cocTapistomue. DaKkTopbl, MOJOXKUATENFHO W OTPULATENIFHO BIUSIOMINE HA -
IKOJOTHYECKHX opranu3M 4enoBeka. I[IpoOieMa TEXHOT€HHBIX BO3JEHCTBUH Ha 3J0pOBhE UENOBEKa
(akTOpOB HA 310POBbE | (JIEKTPOMATHUTHBIC TOJISL, OBITOBAS XUMHUS, U30BITOYHBIE IITYMBI, paUalys U T.I1.). AJanTarus
yeJioBeKa opranu3mMa denoBeka K (akTopam okpyxkaromeid cpeasl. [lpuHnunsr  (opmupoBaHUs
30poBbecOeperatoniero nosefeHus. dOuzndeckas aKTHBHOCTh M 3/I0pOBbE. buoxmmudeckue
ACMEKThI PAIIMOHATBHOTO MUTAHUS
JlabopaTopnasi padora Ne3 2

«YMCTBEHHasi pab0TOCIIOCOOHOCThY

wi «BnusHne abnoTHyeckux (pakTopoB Ha YeJIOBEKa» (B KayecTBE TPHUITEPOB, CHUXKAIOIIMX
pabOTOCIIOCOOHOCTh, ~ HWCIONB30BAaTh  YCJOBUS ~ OCYLIECTBICHHS  MPO(eCcCHOHANTbHOU
JIeSITeTIbHOCTH: IIIYM, TeMIIepaTypa, pu3ndeckas Harpy3ka u T.1.)
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Paznen 10. Cenexkuusi OpraHu3MoB, OCHOBEI 0MOTEXHO10THMH

Tema 10.1.
Cenexuus
KaK HayKa H Ipouecc

Copep:xkaHue y4e0HOIr0 MaTepuaJia

Cenekiusi Kak HaykKa M TpolecC. 3apOoXIACHUE CENIeKIMU M JomecTukanus. Yuenue H. U.
BaBunoBa o meHTpax MHOroo0pasus W TPOUCXOXKICHUS KyJIbTYPHBIX pacTeHuid. L[eHTpbI
MMPOUCXOKACHUA JOMAIIHHUX KHUBOTHBIX. COpT, nopoaa, MmTaMM. COBpeMeHHHG METOABI
cesiekMi. MaccoBbIi UM WHAMBHIYAJIbHBI OTOOPHl B CEJEKIUU pPACTEHUH M >KUBOTHBIX.
Onenka 3KcTepbepa. BIM3KOpPOJICTBEHHOE CKpENIMBaHWE — WHOPHIWHT. YwWcTas JWHUS.
CkpeuuBanue 4MCTHIX JHHUNA. ['erepo3uc, wnm rubpugHas cuina. HepoacTBeHHOe
ckpeumBanue — aytOpuaunr. OtmganéHHas ruOpuam3anms U e€ ycnexu. VCKyCCTBEHHBIN
MyTareHe3 M IMOJy4YEeHHE MOJUILNIONAOB. J[OCTMXKEHUs CEJNIeKIUU pACTEeHUM, JKUBOTHBIX H
MHKPOOPIraHU3MOB

[NORE S J{-))

Tema 10.2.
OcCHOBBI OMOTEXHOJOTNH

Copep:xanue y4eOHOro MaTepuaJia

buorexHonorus Kkak oTpacib INPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranuzMoB. Kierounas umxeHepus. Kietounsle
KYJIBTYpBI. MUuKpOKIIOHAIBHOE Pa3sMHOXXEHHE pacTeHUH. KitonupoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. OKOJOTMYECKHE M 3TUYECKUE
npo6isieMbl. [MO — reneTnuecku MOAM(PUIIMPOBAHHBIE OPIaAHU3MBbI

Tema 10.3.
Buorexnosoruu
B ’KH3HHU U npodeccun

IIpodeccuoHaIBLHO OPMEHTHPOBAHHOE COJleP:KaHue (coiepKaHue NPUKJIATHOTO MOYJIsl)

OCHOBHBIC HANpaBJICHUS COBPEMEHHOW OMOTEXHOJIOTHMH B NMPO(ECCHOHAIBLHON JEATeTbHOCTH
yenoBeka. Meroapsl 0uoTexHoIoruu. OOBbEKTE OMOTEXHOJOTUUA. DTUKA OMOTEXHOJIOTHYECKUX
U TEHETUYECKHMX IKCIIEPUMEHTOB. [IpaBuia moncka u aHajin3a OM0IKOJIOTHIeCKOH HH(POpMAITUU

U3 PA3MYHBIX WCTOYHUKOB (HaydHass M y4eOHO-HAy4Has JIMTEpaTypa, CPEJCTBA MacCOBOU
uHbopMaIuu, cetb UHTEpHET U Ipyrue)

IIpakTnyeckoe 3ansitue Nel2
Keiicbet Ha aHanu3 wHGOPMAIMM O HAYYHBIX JOCTHKCHHSIX B OOJACTH TE€HETHYECKHX
TEXHOJIOT M, KIIETOYHOM WHKEHEPUH, MUIIEBbIX OMOTEXHOIOTHA.

IIpakTnyeckoe 3ansaTHe Nel3
3amuTa Kelica: mpeICTaBICHNE Pe3yIbTaTOB PEIICHHs KEHCOB (BBICTYIUICHHE C IPE3EHTAINEH)

p—

OK 01, OK 02,
OK 04, OK 07
IIK 3.1

Pasgen 11. Pennenne KeiicoB B 00J1aCTH OMOTEXHOJOTHii

Tema 11.1.
BuorexHosornu
B IPOMBILIVICHHOCTH

IIpodeccuoHAIBLHO OPHEHTHPOBAHHOE COJIeP:KaHue (CoiepKaHue NPUKJIATHOT0O MOIYJIsl)

PazButne HpOMLIIHJIeHHOfI OMOTEXHOIIOTHI U €€ MNPUMECHCHUC B XU3HU YCJIOBCKA, IMMOUCK U
aHanmu3 WHGOpPMAIMK W3 PaA3IMYHBIX MCTOUYHUKOB (HaydyHas M ydyeOHO-Hay4yHas JIMTepaTypa,
CpeJICTBa MaccoBoi MHGpopMmalmu, cetb MlHTepHeT U apyrue)

N | I

OK 01, OK 02,
OK 04, OK 07
IIK 3.1
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IIpakTnyeckoe 3ansaTue Nel4 1
Keiicel Ha aHamu3 wHOOpPMAIMU O Pa3BUTHUU TPOMBIIUICHHONH OWOTEXHOJOTHUH (IO MHUHU-
rpyIIam).
IIpakTnueckoe 3ansitue NelS 1
3amnuTa Keiica: MpeIcTaBICHNUEe PE3YJIbTaTOB PEIICHHs KEHCOB (BBICTYIINICHHE C TIPE3CHTAIEH).
CamocrositesibHas padora o0Oyuarommxcss Nel(Q 1
[ToaroroBka npe3eHTaluu s 3aIIUTHI KeHca.
CamocrosiTesibHas padora o0y4yaromuxcs Nell 1
IToaroToBka npe3eHTAMK IS 3AIIUTHI KEHca.

IIpomexyTouHasi arrecTanus (1u¢depeHuNPOBaAHHBIIN 3a4eT)

Bcero: 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IIPEJIMETA

3.1 TpeboBaHusl K MUHHMAJIbHOMY MAaTEePHAJIBLHO-TEXHHYECKOMY 00ecreYeHn 10

Yu4eOHbIIl TIpeIMeT pean3yercs B ydeOHOM KaOWHeTe Oe30MacHOCTH JKU3HENEATEIHbHOCTH |
OXpaHbl Tpya.

O6opynoBanue yueOHOTO KaOuHeTa:

— MO0CaJ0YHbIE MECTA M0 KOJIMYECTBY 00YUarOLIUXCS;

— pabouee MeCTO IpenoaBaTess;

— METOAMYECKUE MAaTepHAIIBI IO MPEIMETY.

Texnuueckue cpeinctBa oOyueHMss paOoyero MecTa NpenojaBaTels:  KOMIIBIOTEPHOE
000py/IOBaHHE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHUSAM O€30MacHOCTH M HAAEKHOCTH,
IpeaycMaTpUBaloIlee BO3MOXKHOCTh MHOTO(YHKIMOHAJIBHOIO HCIOJIb30BAaHUSA KaOMHETa C LENblo
U3ydeHHs y4eOHOTo IpeaMeTa, MyJIbTUMEIUITHOE 000pyoBaHke (TIPOSKTOP U MPOCKIIMOHHBIN SKpaH WK
MHTEpaKTHBHAs JOCKA), JJOKalIbHas CETh C BBIXOAOM B Internet.

HaumeHnoBaHue criennanibHOTO MOMEIICHUS: y4eOHast ay JUTOPHUs ISl TPOBEACHHUS MPAKTHUECKUX
3aHATHM, TPYNIOBBIX KOHCYJIbTALMH, WHIUBUIYaJbHBIX KOHCYJIbTALMM, TEKYyILEro KOHTPOJI,
POMEXYTOYHOW aTTeCTAIllH, OCHAIICHHAsT 000pYy/IOBaHUEM M TEXHHUYECKUMH CPEICTBAMH OOYyYeHUs, a
TaKXe YUTAIBHBIN 3], MOMEUICHNE AJIi CaMOCTOATENIbHOW padoThl, ¢ JOCTYNOM K ceTu «VHTepHeT» u
OUOC. OcHameHHOCTh: KOMIUIGKT Yy4yeOHOW MeOenn, HOYTOyK, IPOEKIIMOHHOE O00pyAOoBaHHE
(MyJIBTUMETUIHBIN IPOEKTOP M SKPaH).

IlepeyeHb JTHIIEH3UOHHOIO U CBOOOHO PACIPOCTPAHSIEMOr0 NPOrPaMMHOI0 odecedeHus :
CucremHuoe n npukJjaatoe I10

Ne HanmenoBanue Ne nmunensun
/Tt
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 Kopob6ounas (pa3usbiii Ne Ha ka0
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |KonTtenTt-bunstp SkyDNS K0-05109
MporpammHoe obecneyeHne no GNU General Public License (cBob6ogHo pacnpocTpaHaemoe)
Ne [lepeuenn
1 | Open Office
2 | Moii Oduc
3 | Gimp

IIpu u3y4enun npeamera B (popMate JICKTPOHHOI0 00y4eHus ¢ ucnojab3osanuem JOT
[Iporpammer mist BuneokoHdepenmmii: Zoom Cloud Meetings, Aunexc TenemocT.
OnextpoHHas minatgopma Moodle.
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3.2. UnpopmannoHHoOe o0ecneyeHne peain3auui NporpaMmbl

Jns peanuzauuu mnporpamMmbl  OMOIMOTEUHBIH (POHI 00pa3oBaTENbHON OpraHu3aldyd HMEeT
NeyaTHbIE W/WIM JIEKTPOHHbIE 00pa30BaTesIbHbIE M MH(POPMALMOHHBIE PECYpPChl, PEKOMEHIYEMbIE IS
UCIIOJIb30BaHUs B 00pa30BaTEIbHOM IIPOLIECCE.

IlepeuyeHb y4uyeOHBIX H3IAHMI, JONMOJHUTEJbHON JuTepaTtypbl UHTepHeT-pecypcoB, 0a3bl
AAHHBIX 0M0IMOoTeYHOro hoHAA:

3.2.1 OcHOBHBIE HCTOYHUKHU:

1. buonorus: 10-i kmacc: 6a30BbIi ypoBeHb : yueOnuk / B. B. [laceunnk, A. A. Kamenckwii, A.
M. Py6moB [u ap.] ; mox penaknueii B. B. [laceunnka. - 5-e u3n., crep. - Mocksa : [Ipocsemienue, 2023. -
223 c. - ISBN 978-5-09-103624-4. - Tekct : 31eKTpoHHBIHN // JIaHb : SIEKTPOHHO-OMOINOTEUHAs CHCTEMA.
- URL: https://e.lanbook.com/book/334994 - Pexxum noctyma: mist apropus. [lonbp3oBareneit/

2. buonorus: 11-it knacc: 6a30BbIi ypoBeHb : yueOHuk / B. B. [laceunuk, A. A. Kamenckuii, A.
M. Py61oB [u ap.]. - 6-e u3a., ctep. - Mocksa : [IpocBemnienue, 2024. - 272 c. - ISBN 978-5-09-112165-0.
- Tekcr : onexktponnbii // Jlamp :  21eKTpoHHO-OMOMMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/409211 - Pexxum goctyma: st aBTOpU3. TOJIB30BATENEH.

3.2.2 IlepedyeHb mnpodecCHOHAIBbHBIX 0a3 MaHHBIX M HHGOPMALMOHHBIX CIPABOYHBIX
cucTem:

3. Koncynprantlluiroc : cipaBoYHO-NOMCKOBast cucteMa : opuuuanbHblii caidit. — URL :
https://www.consultant.ru/. - TekcT : 371eKTpOHHBIHI

4. Tapant : uadopmamoHHo - npaBoBoii mopran. — URL : https://www.garant.ru/ . — Tekcr :
3JIEKTPOHHBIN.

5. Kogekce : mpodeccuonanbHas crpaBouHas cucrema. — URL : http:/www.kodeks.ru/. —
TekcrT : 3JIeKTPOHHBIN

6. DOnekTpoHHas OuOMMOTEKa Y4eOHO-METOAMYECKOro IeHTpa Mo OoOpa3oBaHMIO Ha
YKEJIE3HOIOPOKHOM TpaHcmopte : opunmanbubiii caidt. — URL : https://umczdt.ru/books/. — Pexxum
JOCTYTIA: JUIsl aBTOPU3. MOJIb30BaTeNei. - TeKCT : 3JIeKTPOHHBIM.

7. Jlawb : snexkTpoHHass Oubnmoreunas cuctema. — URL : https://e.lanbook.com/. — Pexxum
JOCTYTIA: JUIsl aBTOPU3. MOJIb30BaTeNei. - TeKCT : 3JIEeKTPOHHBIM.

8. BOOK.ru: snexkrpoHHO-OMONMMoTeuHnass cuctema : caitr / KHOPYC : wu3marenscTtBO
yueOHoit nmureparypel. — URL : https://book.ru/. — Pexxum poctyna: Juisi aBTOpPHU3. MOJIb30BaTeNeH -
TeKcT : 2JIeKTPOHHBIM.

9. eLIBRARY.RU : nayunas snexkTpoHHas 6ubimoreka : caiit. — Mocksa, 2000. — URL :
http://elibrary.ru. — Pexxum goctyna: st 3apeTucTpup.. oab30BaTeeil. — TeKCT : SIIeKTPOHHBIN.

10. MunucrepctBo TpaHcnopta Poccuiickoit @eaepannu : opunmanbHblii caldiT. — MockBa,
2010-2025. — URL : https://mintrans.gov.ru/. — TEeKCT : 3AE€KTPOHHBIH.

11. PXX/I : opunmanshsiii caift. — URL : https://www.rzd.ru/. — TeKcT : 2J€KTpOHHBIH

12. denepanbHOE areHTCTBO JKEJIE3HOJAOPOKHOIO TpaHcHmopTa : oOQUIMaIbHBIA calT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 371eKTPOHHBIH.
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4 KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O IIPEJIMETA

KoHTpons W oOlleHKa pe3yJbTaTOB OCBOSHHUS Y4eOHOrOo TpeaMeTa pacKpbIBAIOTCS 4Yepes
JUCITUTUTMHAPHBIE PE3yJIbTaThl, HampaBlieHHbIE Ha (opMHpOBaHHE OONMX U MPO(EeCCHOHATBHBIX
KOMIIETSHIINIA M0 pa3/ieiaM U TeMaM COACpKaHus y4eOHOTo MaTepHuaa.

[TpomexxyTounas arrectanus B hopme oughghepenyuposannozo 3avema.

Oowmas/ Paznen/ Tema Tun oueHOYHbIX MEPONIPUATHS
npogeccuoHaIbHASA
KOMIIeTeHIIUsl

OK 01. Bsibupars | Temst 2.1 -2.3, 3.1- 3.3, 4.1-4.3, | O6¢cyxaeHne O BOIPOCaM JICKLIIUT

CIIOCOOBI pemenus | 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3paboTka rioccapus

3a1a4 9.1-9.3, 9.4 II-o/c’, 9.5 IlI-o/c, | 3anonHEHNE CPABHUTENLHBIX TAOJIHIL

npo¢eCcCuoHAITbHON 10.1, 10.2, 10.3 TI-o/c, 11.1 IT-o/c | TectupoBanue

JeSITeIbHOCTH VYcTHbIi Onpoc

MIPUMEHUTEIHHO K JMKTaHT Ha UCIIOJIb30BaHUE

Pa3IMYHBIM KOHTEKCTaM apryMEHTOB, OMOJIOTUYeCKON
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBuayanbHas CaMOCTOSITEJIbHAS
paborta
IIpencraBinenue pe3yapTaToB

MPAKTUYECKHUX U JTaOOpaTOpHBIX paboT
3amuTa TBOPpUYECKUX padoT

3amura HHAMBUTyaIbHBIX IIPOEKTOB
BrinosiHeHUE 3a1aHUN TPOMEKYTOUHOU
aTTeCTaluu

OK 02. Hcnonb3oBath
COBpPEMEHHBIE CpEICTBa
MOWCKa,  aHaJIn3a

u UHTEPIIPETanu
uHpOpManuy,

u  uHpOpMAINOHHBIC

TEXHOJIOTUN JJISL
BBITTOJTHEHUSI 3a1a9
npodeccHnoHaATEHOM
JeSATEIbHOCTH

Tewmnr 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 II-o/c,
10.1, 10.2, 10.3 TT-o/c, 11.1 IT-o/c

OnenuBaemasi JUCKyccHs MO BOIIpOcaM
JEKIUH

Pa3paboTka MEHTaIbHOMN KapThl B MUHU
rpymnmnax

Boinonnenue u 3ammura 1a00paTOpHBIX
pabor

IIpencraBnenue pe3yapTaToB
MPAKTUYECKUX U Ja00paTOPHBIX paboT
[IpencraBieHre yCTHBIX COOOLIEHUI ¢
Ipe3eHTalel, MOATOTOBICHHBIX II0
MIEPEYHIO HCTOYHUKOB,
PEKOMEHI0BAaHHBIX MIPEIo1aBaTesIeM

OK 04. DddexruBHO
B3aMMOJICHCTBOBAaTh U
paboTath B KOJUIEKTHBE
Y KOMaHj1e

Temsr 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, 94 IlI-o/c, 9.5 Il-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OO0cyxIeHre TI0 BOIIPOCaM JICKITHH
[pencraBnenue pe3yJIbTaToB
MPAaKTUYECKHUX U Ja00paTOPHBIX paboT
3amnura TBOPUECKUX PadoOT

3aHII/ITa I/IHILI/IBI/IHyaJ'IBHI)IX HpOCKTOB

OK 07. ConeiicTBOBaThH

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

COXpaHEHUIO 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, | Pa3paboTka rioccapus

oKpyxaromeir  cpensl, | 8.2, 9.1-9.3, 9.4 I1-o/c, 9.5 I1-o/c, | 3anoiaHeHHE CPAaBHUTEIBHBIX TAOIUIL
pecypcocOepekeHHIo, 10.1, 10.2, 10.3 TI-o/c, 11.1 I1-o/c | TectupoBanue

NPUMEHATh  3HAHUSA VYcrHbli onpoc

00 M3MEHEHUHU KIIMMaTa, JuKTaHT Ha HCIIOJIb30BaHUE
TIPUHIIMIIBI apTryMEHTOB, OMOJIOTHYeCKON
OepeKIIMBOTO TEPMHUHOJIOTHH H CHMBOJIUKH

OO6cysxaeHre o BoIpocam JIEKIHH

" TIpoheccHoHaNBEHO OPHEHTHPOBAHHOE COAEPKAHHUE (CONEPKAHNE TIPUKIIATHOTO MOIYJIS)
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MIPOU3BOICTBA,
3¢ pexTuBHO
JIECTBOBATH

B Ype3BbIYANHBIX
CUTyaluiax

NnauBuayanbHast CaMOCTOSITENIbHAS
paborta

IIpencraBnenue pe3yJIbTaToB
MPaKTUYECKUX U J1ab0paTOpHBIX padboT
3amura TBOpUECKUX padoT

3amuTa MTHANBHIy AJIbHBIX IIPOEKTOB
BeinonHenue 3agaHuil IpOMEXYTOYHOM
aTTecTaluu

[IK 3.1. ITlnanupoBats u
OpraHH30BbIBATH
paboty 1o
TPaHCIIOPTHO-
JIOTHCTUYECKOMY
o0cTy>)KMBaHUIO B cepe
IPY30BbIX TIEPEBO30K

IT-o/c

IIpencraBinenue pe3yabpTaToB
MPAKTUYECKUX U JIaOOpaTOpPHBIX PaboT.
Brimonnenue — kefica  Ha  aHauu3
nH(pOpPMaLIMK O HAYYHBIX JOCTUKEHHSIX
B 00JIACTH TE€HETHYECKUX TEXHOJOTHH,
KJIETOYHOM  WMHXXEHEpUH,  MHILEBbIX
OMOTEXHOJIOTHH, IIpe/ICTaBICHHE
PE3yJIbTaTOB PEIICHUS KECOB.

3amura Kelica: IIpE/ICTaBICHHE
pe3yJIbTaToB pelieHus KeiicoB
(BBICTYILJICHUE C TIPE3EHTAIUEH ).
BrinosiHeHue 3a1aHuii TPOMEKYTOUHOM
aTTeCTalluu.
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S. HEPEYEHDb UCITOJIB3YEMbIX METO/I0OB OBYYEHUA

5.1 INaccuBHbIE:

- JICKIUKU TPAaaAUIUOHHBIC oe3 IMPUMCHCHU A MYJ'II)TI/IMCJII/II\/'IHI)IX CpEaACTB U 0e3 pasgaToO4YHOro

MaTepuana;
- IeMOHCTpalus y4eOHbIX (UIbMOB;
- pacckas;

- CEMHUHApLI, TPCUMYIICCTBCHHO B BUIC O6CY)K}IGHI/I$I JOKJIaaA0B CTYACHTOB IO TEM WM HHBIM

BOIIPOCAM;
- CAaMOCTOSTEIIbHBIE U KOHTPOJIbHBIE PAOOTHI;
- TECTHI,
- YTEHHUE U OTPOC.
(63aumooeticmsue  npenooagamens Kak cyOvekma ¢ 00yHarOUUMCS
NO3HABAMENLHOU 0esIMeNIbHOCIU).

5.2 AKTHBHBIC H HHTEPAKTHUBHbIE:

- aKTUBHBIC M HHTEPAKTUBHBIC JICKIUH;

- paboTa B rpymnmnax;

- yueOHasi TUCKYCCHS;

- JICJIOBBIC U POJICBBIC UTPHI,

- UTPOBBIC YIIPAKHEHUS;

- TBOpPUYECKHE 33 ]aHUS;

- KpyTJbIe CTOJBI (KOH(PEPEHIINN) C UCIIOIb30BAHUEM CPEJICTB MYIbTUMEINA;

- pereHue NpoOIeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIIUi;

- METOJ] MOJTyJIbHOTO OOyYCHHSI;

- 00y4eHHe ¢ UCTIOIb30BAHUEM KOMITBIOTEPHBIX 00yUaIONIUX MPOTPaAMM;

(63aumooeticmeue  npenooasamensi Kak Ccyovekma ¢ 00OYUAOWUMCS
NO3HABAMENLHOU 0esIMENbHOCU).

KakK

KakK

obvexmom

cyoveKmom
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