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1 OBLIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA
OYIIL.13 BUOJIOI'Us

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma yueOHoro mpeamera OVYIIL.13 buonorust sBiseTcss 4acThiO MPOTPAMMBI
cpennero o6miero o6pazoBanus 1o cnenuambHocTH CIIO 23.02.01 Opranuzanus TEpPeBO30K U
yhpaBiieHUE Ha TpaHcnopTe (1o BuaaMm) (yrBepkieH npukazoM Munnpocseuienus Poccun ot 20.03.2024
Nel76). PaGouass mporpamma OVYII.13 buonorus paspaborana B coorBerctBuu ¢ ®I'OC COO (B
JNCUCTBYIONIEH peNaknuu) W C Yy4Y4eTOM TNPUMEpPHOW paboyeil mporpamMmbl  00IIe00pa3oBaTEIbLHOM
TUCIUTLINHBI «bronorusy st npodeccnoHanbHbIX 00pa3oBaTenbHbIX opranu3anuii PI1O (yrBepknena
npoTtokosnoM Ne6/2025 ot «18» anpens 2025 1.).

[Ipu peamuzanuu pabodeil mporpaMmbl MOTYT HCHOJb30BATHCS DPa3IUYHbIE 00pa3zoBaTelIbHbBIE
TEXHOJIOTUH, B TOM YHCJIC JUCTAHIIMOHHBIE 00pa30BATEIbHBIC TEXHOJIOTHH, SJIEKTPOHHOE 00yUEeHHE.

Pabouas mporpamma yue6Horo mpemmera OVYIIL.13 buonorus Moker OBITh HCIOJIb30BaHa B
npoecCHOHATLHOW TOJATOTOBKE, MEPENOArOTOBKE U  IOBBIIMICHUW KBaTH(PUKAUK pabodux II0
npodeccusim:

15894 OnepaTop nmocTa HEHTpATU3ALHH;

18401 Curnanucr;

17244 TlpuemocaaTuuk rpysa u b6araxa;

25337 Omepatop no 00paboTKe NEPEBO3OYHBIX IOKYMEHTOB;

18726 CocraBuTeib I10E3/10B;

16033 OmepaTop COPTUPOBOYHON TOPKH;

25354 Omnepatop npu AeKypHOM IO CTaHITUH.

1.2 Mecto yuedoHoro npeamera B crpykrype OIIOII-IIIICC3:

B yuebnbix mianax OIIOII-TIITICC3 yueOusbiii mpenmer OVIIL.13 buonorus BXOIUT B COCTaB
o0mMXx y4eOHBIX TPEeIMETOB, (HOPMHUPYEMBIX U3 00s3aTeNbHBIX MpeaMeTHbIX obnacteir @I'OC cpemHero
obmiero o6pazoBanus, s cnenuansHocTed CIIO. C yuétoM mpoduiis ocBauBaeMoil CHelHMaaIbHOCTH
y4eOHBII IpenMeT peanusyercs Ha | Kypcee.

1.3 [Inanupyemble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 NpeaMeTa:

1.3.1 lean yyeOHOro mpeamera:

Conepkanrie TporpamMmbl  00IIe00pa30BaTeNbHON TUCHUILTUHBI «bHOIOTHS» HampaBIeHO Ha
JOCTH)KEHHE pPEe3ylbTaTOB €€ H3ydeHuss B cooTBeTcTBUU C TpeboBanusmu PI'OC COO c¢ yderom
npodeccuonanbHor HampasieHHoctn OI'OC CIIO.lens u3ydeHuss aucuuiuiuHbl «buonorus» Ha
0a30BOM YPOBHE — OBJaJieHHE 00Y4aIOUIMMHCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHAILHOW OpraHu3alluu
KUBBIX CHCTEM Pa3HOIO paHra M MPHOOPETEeHHWE YMEHMM HCIOJb30BaTh 3TH 3HAHMS IS T'PAMOTHBIX
JeWCTBUI B OTHOIIEHUN OOBEKTOB KUBOU MPUPOIBI U PELICHUS PA3TUUHBIX )KU3HEHHBIX TPOOIIEM.

Joctuxenune Lenu M3ydeHHsl TUCHUIUIMHBL «buojorus» Ha 0a30BOM YpOBHE 00OeCIeUMBaeTCs
pELIECHNEM CIIENYIOIINX 3a1au:

J OCBOEHHUE 00YYaIOUIMMUCS CUCTEMBI 3HAHUM 0 OMOJIOTUYECKUX TEOPUSX, YUCHHUSX,

3aKOHAX, 3aKOHOMEPHOCTSIX, THMIIOTEe3aX, IMpaBWiiaX, CIyXalluX OCHOBOW aiisi (OpMHpPOBAHUS
IIPEJICTABICHUM O €CTECTBEHHO-HAyYHOH KapTHHE MHpPa, O METOJaX HAy4yHOrO IO3HAHHS, CTPOCHHH,
MHOT000pa3uu U 0OCOOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO

YPOBHSI OpPraHU3aLIMH, BBIIAIOLINXCS OTKPBITHIX U COBPEMEHHBIX HCCIIeIOBAaHUAX B OMOJIOTHH;

J ¢dbopMupoBaHHEe y O0OYyYarOIIMXCs MO3HABATENIbHBIX, HHTEIJIEKTYalbHBIX M TBOPUYECKHUX

CIOCOOHOCTEH B IMpollecce aHalu3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJOTHMM HAYYHBIX B3IJISIOB,

UIEN U TOXO0I0B K M3YUEHUIO KHUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

J CTaHOBJIEHHE Yy O0ydarolmuxcst oomei KyabTyphl, (PyHKIHOHAIBHON I'PaMOTHOCTH, pa3BUTHE
yMEHUH OOBSCHATh U OLEHHUBATH SBJICHUS OKPY)KAIOLIEr0 MHpa >KUBOM MPHUPOJIbI HA OCHOBAaHUU
3HAHUU U OTBITA, MOJYYEHHBIX IPU U3YYEHUU OMOJIOTHH;



. dbopMupoBaHre y OOYYarOMIMXCS YMEHUW WILIIOCTPUPOBATh 3HAUYECHUE OUOIOTHYECKUX
3HAHUA B MPAKTUYECKOW [E€ATENbHOCTU 4YEJNOBEKa, PAa3BUTUHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTUI;

J BOCHHUTaHKE YOEXKAEHHOCTH B BO3MOXKHOCTHU MTO3HAHUS YETIOBEKOM KHBOM
IIPUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLICHHSI K HEei, COOII0OACHHS STUYECKUX HOPM
IIPH MIPOBEICHUU OUOJIOTHYECKUX HCCIICIOBAHUI;

o OCO3HaHME LEHHOCTH OHMOJOrMYECKMX 3HAaHUM JUIsl MOBBILIEHHUS YPOBHS SKOJIOTMYECKOH
KYJIBTYpBI, 17151 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;
. IIPUMEHEHUE MPUOOPETEHHBIX 3HAHUW W YMEHHMM B IIOBCEIHEBHOM >KM3HM JJIsl OLIEHKH

MOCJIEACTBUI CBOEH JIEATEIILHOCTH 10 OTHOLIEHUIO K OKPYKalOILEH cpele,

COOCTBEHHOMY 3JI0POBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEp MTPOPUITAKTUKH 3a00JICBaHHA.

Hna pewenus 3a0ay u OocmudiceHus yeneu U3yueHus OUCYUNIUHBL 6 CUcmeme CpeoHe20
npogeccuonanvHozo 0b6pazoeanus, 6 NPUMEPHOU pabouell Npocpamme 6blOeleHO OCHOBHOe U
npogheccuoHanbHO  OpUEeHMUPOBAHHOe cooepiicanue. B ocnosnoe coodepowcanue 6xntoueHvl  6ce
cooepoicamenbHble JUHUU, KOMOpbvle Npedazaromcs O0as 00143amenbHO20 U3VYeHUs hedepaivbHou
00pazos8amenvHol NPoSPAMMOl cpedre2o obujeco obpazosanus no buonoeuu (bazoevlil yposens). [lpu
paspabomke  paboueli  npocpammvl  OUCYUNIUHDBL, npenodasamens — 6npage  UZMEHUMDb
nocie008amenrbHOCHb U3YYEeHUs U 00beM Yaco8, OMBOOUMbIL HA U3YYEHUEe MeM OCHOBHO20 COOEPHCAHUSL
0JIs1 YCMAHOBNIEHUSL MENCNPEOMEeMHbIX C@sA3ell ¢ Opyeumu OUCYURIUHAMU 00ueobpa308amenibHo2o U
obwenpogheccuonanvroeo yukios yueonozo naama OII CIIO. Ilpenodasamenv enpase 3amenumv
JabopamopHsle U NpaKmuyeckue 3aHsAmus OCHOBHO20 COOEPI’CAHUS HA AHANOUYHble NO MmeMAamuke,
VUumuleas umeioujeecs 8 00pazoeamenvHol op2anuzayuu 000pyoosaHue.

Ocnognoe cooepoicanue NPUMEPHOU pabouell Npocpammvl OUCYUNIUHBI, 00pa308amenbHas
opeaHusayus — camoCmosiImMeNbHO — pacuupsem memMamukou NpogheccUuoHarbHOU  HANPasienHOCmu
(npogheccuoHaIbHO  OPUEHMUPOBAHHBIM  COOEPIUCAHUEM UIU COOEPIHCAHUEM NPUKIAOHO20 MOOYIls),
Heobxooumotl 0 Oanvheuwe2o ycnewrnozo oceoenus OII CIIO. Ilpenoodasamens modcem 6viOpamb
cooepoicanue NPUKiIAoOH020 MOOYJIsl U3 NPEOSIONCEHHBIX 8APUAHMO8, 8 COOMBEMCMBUU C 0COOEHHOCAMU
cghepbi dessmenvHocmu O6YOYWUX CREYUATUCTNO8 UTU PA3pabomams €20 CamoCmosmenbHO, UHMeSPUpysi
cooepoicanue oucyuniunvl «buonocusy ¢ codepoicanuem o0bwWenpopeccuoOHaANbHBIX OUCYUNIUH U
npogeccuonanvuvix mooyneti OI CIIO c yenvio hopmuposanisi npogheccuoHaibHbIX KOMNEeMeHYUlL.

1.3.2 B pe3yabTaTe 0cBOeHHsI Y41e0OHOI0 NpeAMeTa 00y4aI0LIUIACS 10/1KeH

yMeThb:

—  ONpeAeNsTh KUBbIE OOBEKTHI B MPUPOJE; MPOBOJUTH HAOMIOACHHS 332 DKOCHCTEMaMH IS
BBISIBJICHHSI €CTECTBEHHBIX Y AaHTPOIIOT€HHBIX U3MEHEHUH, HHTEPIPETUPOBATEH PE3yIbTaThl HAOIIOICHHUIA,

— TPOBOAWTH  TpOCTEHIIHE  OMOJOTMYECKHE  DKCIEPUMEHTANbHBIE  WCCIEIOBAaHHUS  C
co0IIroIeHUEM MTpaBHII GE30MACHOT0 00paIeHUsI C 00bEKTaMU U 000PYI0BAaHUEM;

—  HUCHOJB30BaTh MHPOPMAIHIO OMOIOTHYECKOT0 XapaKkTepa U3 pa3TuvYHbIX HCTOYHUKOB,;

—  TNPOTHO3MPOBATh MOCIEACTBUS CBOEH JIEATEIBHOCTH MO OTHOLICHHIO K OKpY’Karollen cpene,
COOCTBEHHOMY 3710pOBbI0; 000CHOBBIBATh M COOJIIO/IaTh MEPHI MPOPHIIAKTUKH 3a00JI€BaHUI;

3HATh:

—  cTpoeHHe, MHOrooOpa3ne W OCOOEHHOCTH JKUBBIX CHCTEM pPa3HOTO YPOBHS OpTaHU3allHH,
3aKOHOMEPHOCTHU MPOTEKAHUSI OMOJIOTUUECKHUX MPOIECCOB U SIBJICHUN B OKPYKAIOIIEH Cpelie, 1eTOCTHYIO
HAy4YHYIO KapTUHY MHpPA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTHKEHUI OHOJOrMYeCKOM HayKd U TEXHOJOTHHl B MPaKTUYECKOM
JESTeTbHOCTH YeJIOBEKA, PAa3BUTHU COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTHIA U arpoOMOTEXHOIOTHH.

1.3.3 Ilnanupyemble pe3y/JbTaThl OCBOCHHMS O001Ie00pa30BaTeJbHOW JUCHMILIMHBI B
coorBercTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6ume xommerenuuu (nanee — OK) u npodeccuonansubie komnereHuuu (nanee — 1K) ®I'OC
CIIO B COOTHECEHHWH C JUYHOCTHBIMH, METANPEAMETHBIMU W TPEIMETHBIMH pe3yJbTaTaMH OO0yUeHUS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrasieHbl B Ta0IUIIE:



Ko u I[lnannpyemble pe3yabTaThl OCBOCHUS] TUCHHUILIMHBI

HAHMMEHOBaHUe

(l)OpMI/lpyeMbIUX Oo6ue JMcuUnIMHAPHbIE

KOMIIeTeHIUil
OK O01. Bwibupats | JIudHOCTHBIE pe3yabTaThl JOJDKHBI OTpakatb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHUW O MECTE€ M POJU OHOJOTHUH
CHOCOOBl  pemIeHus | TPYAOBOTO BOCIIUTAHUS: B CHCTEME HAY4YHOTO 3HaHUS; (YHKIHMOHAIBHOW TI'PaMOTHOCTU
3a1a4 - TOTOBHOCTb K TpPYAY, OCO3HaHUE IIEHHOCTHM MAacTEepCTBa, | UelIOBeKa JUIsl pEIICHUS )KU3HEHHBIX IPOOIIeM.
npodecCHOHATBHON | TpyAoIooue; I[IP6 2.ChopMUPOBAHHOCTb YMEHHS PACKpBIBATh COJEPKAHUE
JESTeIbHOCTH - TOTOBHOCTbh K AKTHBHOH JAEATEIbHOCTH TEXHOJOIMUYECKOH | OCHOBOIOJIAralONIMX OMOJOTUYECKUX TEPMUHOB U MOHITHM: KU3Hb,
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CHOCOOHOCTb | KJI€TKa, TKaHb, OpraH, OpPraHu3M, BHJI, MOIMYJALHUS, SKOCHUCTEMA,
K pa3IMYHbIM | HHULUUPOBATH, MJIAHUPOBATh U CAMOCTOATEIHHO BBIINOIHATH | OMOLIEH03, Obuocdepa; MeTaboan3M (0OMEH BEIIeCTB
KOHTEKCTam TaKyl0 JIeSITeIbHOCTB; Y TPEBpaIllEHUE PHEPTUH), TOMEOCTa3 (CaMOperysius), OMOCUHTE3

- HWHTEpeC K pasimmuHbiM chepam npodeccuoHanIbHON
JIEATEILHOCTH.

MetanpeameTHbIe pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnajieHue YHUBEPCAIBHBIMU YICOHBIMH MTO3HABATEIIBHBIMU
NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNbHO (HOPMYIHUPOBATh U aAKTyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYIIECTBEHHBIH MPU3HAK WM OCHOBAHUS
JUTISL CpaBHEHUS, KilacCu(UKaIy U 0000IIEeHHMS;

- OTIIPENENATh LEH e TEIbHOCTH, 33/1aBaTh apaMeTpPhl

¥ KPUTEPUU UX JOCTHKCHHUSI,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PaCCMAaTPUBACMBIX SIBICHUSX;
- BHOCUTH KOPPEKTHBBI B
COOTBETCTBUE PE3yJIbTaTOB
MTOCJCACTBHI ACATCIbHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMHU y4eOHO-UCCIIeIOBATEHCKOM

U TMPOCKTHOW JIEATEIHPHOCTH, HABBIKAMHU pa3perieHus
npobiewm;

- BBISIBJISITH TIPUIMHHO-CIIC/ICTBEHHBIC CBS3H

Y aKTyaJTu3UpOBaTh 3a/1a4y, BBIIBUTATh TUTIOTE3Y

ACATCIIBHOCTb, OICHHWBATDH
oM, OLCHUBATb  PHUCKHU

0enKa, CTPYKTypHas OpraHM3alys *XHUBBIX CHUCTEM, JAUCKPETHOCTb,
caMOperyJinus, CaMOBOCIIPOU3BECHUE (penponykuus),
HACJIEICTBEHHOCTh, W3MEHYMBOCTb, DHEPrO3aBUCHUMOCTb, POCT U
pasBuTHE, ypOBHEBAsI OpraHU3aLysl.

IIP6 3.CchopMUpOBaHHOCTb YMEHHS pPACKpBIBaTh COJEp)KaHHE
OCHOBOIIOJIararux OMOJIOrHYECKUX TEOPUHN U TMIOTE3: KIETOYHOH,

XPOMOCOMHOM, MYTallHOHHOW, 3BOJIOLMOHHOM, IPOMCXOXKICHUS
YKU3HU U YeJIOBEeKa.
I1P6 4.CpopMHpPOBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOIIOJIATalIINe OUOJIOTHYECKHE 3aKOHBI U 3akoHOMepHOcTH (I
Menpens, T. Moprana, H.MW. BaeuwioBa, 3. Tekkens,
®. Mrwomiepa, K. bspa),rpanunbsl uX TPUMEHUMOCTH K >KUBBIM
CUCTEMaM.

[TP6 S5.IIpuoGpereHune ombITa NPUMEHEHHS OCHOBHBIX METOOB
Hay4YHOTO MO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTUN: HAOIIOICHUS

Y OTMCAHUS KUBBIX CHCTEM, MPOIECCOB W SIBJICHUMN; OPTaHU3aAIluN U
MPOBEICHUS] OMOJIOTUYECKOTO YKCIIEPUMEHTA, BBIIBUKCHUSI THIIOTES,
BBISIBIICHUSI 3aBHCHMOCTH MEXKJY HCCIECIYEMbIMH BEIUYHMHAMH,
00BsICHEHUS MOJTYYEHHBIX pe3ynbTaTOB
1 GOpMyJIIMPOBAHUS BHIBOJIOB C MCIIOJ30BAaHUEM HAYUHBIX TTOHITHH,
TEOPUM U 3aKOHOB.

[TP6 6.ChopMUpOBaHHOCTH YMEHHS BBIICIATH CYIICCTBEHHBIE
MIPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOTH IYKAPUOT; OJTHOKIECTOUHBIX
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€c peUICHHs, HAXOJIUTh apryMEHTBI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KJIEHUM, 3a7aBaTb IapaMeTpbl U KpUTEpUU
peIeHUs;

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHbIG B XO0I€ peIHeHI/HI 3a1a4u
pe3yJIbTaThl, KPUTHYECKH OILEHWBAaTh HX JOCTOBEPHOCTb,
HpOI‘HO?;I/IpOBaTb N3MCHCHHC B HOBBIX YCJ'IOBI/DIX;
pa3palaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YYCTOM aHAIU3a
HMEIOIUXCSI MaTEpUAIbHBIX U HEMATEPUAIILHEBIX PECYPCOB;

-- YMETb MIEPEHOCUTh 3HAHUS B MIO3HABATEILHYIO

U IIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH;

- YMEThb HHTETPHPOBATH 3HAHMUS M3 Pa3HBIX MPEIMETHBIX
o0OJacrei;

- BBUIBMraTh HOBBIC HJCH, IIpejjaraTb OPHTrHHAIbHBIC
MOJIXOJbI U PEIICHUS

U MHOTOKJIETOYHBIX OpPraHHU3MOB, BHJOB, OHOI€OLEHO30B U
HKOCHCTEM; OCOOCHHOCTH TMpPOLECCOB OOMEHa BEUIeCTB U
MIpEeBpALCHUS] SHEPTrUU B KieTKe, (DOTOCHHTE3a, IUIACTUYECKOro U
SHEPreTUYecKOro  OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTIOJIOTBOPEHUS, PA3BUTUS MU PA3MHOXKEHHS, WHAMBHIYaIbHOTO
pa3BuTHsS oOpraHu3Ma (OHTOreHe3a), OOpHOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOr0 0TOOpa, BHUI000pa30BaHUSA, MPHUCIOCOOICHHOCTH
OpPTraHU3MOB K Cpelie OOMTaHUs, BIUSAHUS KOMIIOHEHTOB KOCUCTEM,
AHTPOIIOTEHHBIX W3MEHEHUU
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpAIllEHUE SJHEPTUU B Orocdepe.

I1P6 7.ChopMuUpOBaHHOCTD YMEHUSI IPUMEHSTh MTOTyYCHHbIC 3HAHUS
Uis  OOBSICHEHHsS] OMOJOrMYECKHUX IMPOLIECCOB U SIBICHUH, MM
MPUHSATHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HH

C uenblo obecrieueHus: 0€30MaCHOCTU CBOETO 37J0POBBSI U 3JJ0POBBS
OKPY>KaIOIIUX JIFOACH, COOMI0IEHUsI 3I0pPOBOTO 00pa3a KU3HU, HOPM
ITPaMOTHOTO TIOBEIEHUSI B OKpYXKalollel MPUPOJHOU  Cpee;
MOHMMaHWEe  HEOOXOJAWMOCTH  HCIIONB30BaHUSA  JOCTHIKECHHH
COBpPEMEHHOM Ouosoruu M OUOTEXHOJOTMH MJI PALUOHAIBHOIO
MIPUPOIONIONB30BAHUS.

[TP6 8.CdhopMHpOBaHHOCTH YMEHHUSI PeIIaTh OMOJIOTUYECKHE 3a/1a4H,
COCTaBIISITh TEHOTHITHYECKHUE CXEMbI CKPEIINBaHUS

JUIE  pa3HBIX THUIIOB HACJIEJOBAHUS MPHU3HAKOB Yy OPraHU3MOB,
COCTaBJISATh CXEMBI IEpPEHOCa BEIIECTB M PHEPTUU B JKOCHCTEMax
(Ternu MuTaHus, MAIIEBHIC CETH).

I[IP6  9.ChopMHpPOBAHHOCTP YMEHMH KPUTHYECKH OLIEHUBATh
nHpopMann0  OMOJIOTUYECKOTO  COAEpX aHHs,  BKIIOYAIOIIYIO
NICEB/IOHAYYHbIE 3HAHUS W3 PA3JIMYHBIX MCTOYHHKOB (CpeacTBa
MaccoBod  MH(pOpMalWK, HAYYHO-TIONMYJSPHBIE  MaTepuabl);
HUHTEPIPETUPOBATH ITUYECKHE ACTIEKTBI COBPEMEHHBIX
HCCICIOBAHNM B OWOJOTMH,  MEIUIMHE, OHOTEXHOJOTHH;
paccmarpuBarh riio0abHbIE IKOJIOTHUECKHE poOIeMBbI

COBPEMEHHOCTH, (()OPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MTO3ULHIO.

I[TP6 10. CdopMupoBaHHOCT, YMEHHH CO3/1aBaTh COOCTBEHHBIE
MMMCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE OHMOJIOTHYECKON
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uHGOpMaLUU U3 HECKOJbKUX MCTOYHHKOB, IPAMOTHO MCIIOJb30BaTh
MOHATUIHBIN anmnapaTt OMOJIOTHH

OK 02.
Ucnonb3oBath
COBPEMEHHBIC
CpeIcTBa  IIOMCKa,
aHaJm3a

U HHTepIpeTanuu
uHpOopMaun

U MH(POPMAIMOHHbIE
TEXHOJIOTHH JUTSI
BBIMIOJTHEHUS  3a/1a4
po(hecCHOHATTLHOM
NEeSTEIbHOCTH

JIM9HOCTHBIE pe3yNbTaThl JIOJDKHBI OTpaXkaTb B YaCTHU:
[ICHHOCTH HAYYHOTO ITO3HAHHMS:

-c(hopMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKd W OOIICCTBEHHOU
NPAKTUKKA,  OCHOBAaHHOIO  Ha  JWaliore  KYIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B TIOJIUKYJIBTYPHOM MHpE.

MertanpeaMeTHbIe Pe3yIIbTaThl JOJDKHBI OTPAXKATh:
OBnajieHWe YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
NENCTBUSIMU:

B)paboTa ¢ MHpOpMaLuei:

- BJIaACTH HaBbIKaMH MOJIYYCHU A I/IH(I)OpMaLII/II/I
nus3 HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIbHO
OCYLICCTBIIATDH ITOHUCK, aHaJInu3, CUCTCMATHU3alluIO

¥ MHTEPIPETANNI0 WHPOPMALIUU PA3IUYHBIX BUAOB U (HOPM
IIPE/ICTABIICHHUS;

- OIIEHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTH HH(pOpMaIuH,
€€ COOTBETCTBUE NIPABOBBIM M MOPAIbHO-3THYECKUM HOpMaM

ITP6 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE M POITU OUOJIOTHH

B CHCTEME HAy4yHOro 3HaHUS;, (PYHKUMOHAIBLHOM T'PaMOTHOCTH
YeJloBEeKa JJIs PELLIEHUs )KU3HEHHBIX IPoOIIeM.

[TP6 7.ChopMupOBaHHOCTH YMEHUS IPUMEHSATD IMOJTyYECHHBIC 3HAHUS
Ui OOBSICHEHHST OHMOJIOTMYECKHX MPOIECCOB M SIBICHUH, I
MPUHSATHS IPAKTUYECKUX PEIICHUN B TOBCETHEBHOM KU3HU

C 1eNbl0 o0ecriedeHns: 0€30MacHOCTH CBOETO 37I0POBbS M 37J0POBbS
OKPYKaIOIIUX JTIF0JIeH, COOMI0ACHHS 3I0pOBOT0 00pa3a >KU3HH, HOPM
rpaMOTHOTO TMOBEAEHUS B OKPYXKAIOIIEH MPUPOJHON  CpEJeE;
MOHMMaHWE  HEOOXOJWMOCTH  HCIOJB30BAHUS  JIOCTHXKEHUU
COBPEMEHHOM Ouosoruu M OUMOTEXHOJOTMH MJIs PALMOHAIBHOIO
MIPUPOAONOIB30BaAHUS.

I[MP6 10. CdopmupoBaHHOCT, YMEHUH CO371aBaTh COOCTBCHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE OHOJIOTHYECKON
nHpOpPMAIUY U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIB30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 04. O¢ddexTuBHO
B3aMMO/IEHICTBOBATh
u paboTaTh

B KOJIJIGKTHBE

¥ KOMaH e

JImgyHOCTHBIE pE3yiabTaTbl MOOJDKHBI OTpaXaTb B YaCTH:

LEHHOCTH HAYYHOTO TIO3HAHMUA: OCO3HAHHE LEHHOCTHU
HAay4yHOM  JESATENbHOCTH, TOTOBHOCTh  OCYILECTBIATH
MIPOEKTHYIO u HCCIIEI0OBATENBCKYIO JIeSITeILHOCTD
VHJIUBUYAJIBHO U B TPYIIIIE.

MeranpenMeTHbIE PE3YIBTATHI JOJIKHBI OTPaXKaTh:
OsgnageHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) cCOBMECTHasl 1€ TEIbHOCT:
- IOHUMATb U UCTIOJIb30BaTh MPEUMYILECTBA KOMaH/HOM
Y MHIUBUIyaJIbHOM paboTHI;

- IIPUHUMATh e COBMECTHOM JeATeIIbHOCTH,
OpFaHI/ISOBLIBaTI) 158 KOOp}II/IHI/IPOBaTB }IGfICTBPISI

M0 e¢ JOCTIIKEHUIO: COCTaBiATh IUIaH  JICUCTBUM,
pacnpenensiatb poJM € YYETOM MHEHUWA YYaCTHUKOB

00CYXXJ1aTh pe3yIbTaThl COBMECTHOM pabOThI

[TP6 S5.IlpuoGpereHue ombITa NPUMEHEHHS OCHOBHBIX METOOB
HAy4YHOTO TO3HAHUA, UCIOJb3YeMbIX B OWONOrMH: HAOMIOACHUSA U
OTIMCAHUs JKUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUHN; OpPraHM3aIlluu U
MPOBEICHUS] OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIIBUKECHUS THIIOTES,
BBISIBIICHUSI 3aBHUCHMOCTH MEXJy HCCIECIYEMbIMU BEITUYMHAMHU,
00BSICHEHUS TIOTYYSHHBIX PE3YIbTATOB

1 (GOpMyJIUPOBAHUS BBIBOJIOB C MCIOJb30BAaHUEM HAYUHBIX TTOHITHH,
TEOPHIl 1 3aKOHOB




OK 07.

JImgyHOCTHBIE pE3yiIbTaTbl JOJDKHBI OTpaXaTb B YaCTH:

I[IP6 5.IlpuoGpereHne ombITa NPUMEHEHHS OCHOBHBIX METOOB

CopneiicTBOBaTh HKOJIOTHIECKOTO BOCTIUTAHHUS: - c(OPMHPOBAHHOCTD | HAYYHOTO MO3HAHUS, UCIIOJIB3YEMbIX B OMOJIOTUH: HAOIOICHUS
COXPaHEHHUIO 9KOJIOTHYECKOHN KYJIbTYpbl, IOHUMaHUE BIUSHUS COLIMATIBHO- | U ONMUCAHUS )KUBBIX CHCTEM, MPOILIECCOB U SIBICHUIA; OpraHU3aluu U
OKpY’Karoen HKOHOMHYECKUX MPOIIECCOB HA COCTOSTHUE MTPUPOTHON MPOBEICHUST OMOJIOTHUYECKOTO SKCIIEPHUMEHTA, BBIIBIKEHUS THIIOTE3,
Cpelibl, U COLMAIbHON Cpefbl, OCO3HAHUE TII00AJBHOTO XapakTepa | BHISBICHUS 3aBUCHMOCTH MEXIY HCCIEIyeMbIMU BeIHMYMHAMU,
pecypcocOepekeHu | KOJOTHYECKUX MPOoOIIeM; O0BSICHEHUS TTOTYYCHHBIX PE3YIbTATOB
10, NPUMEHSTH | - IJJAaHUPOBAaHHUE U  OCYIIECTBICHHE  JeMcTBU B | U (hOPMYJIMPOBAHUS BBIBOJOB C MCIOJIb30BAaHUEM HAYUYHbBIX TOHSATHUH,
3HAHUA OKPY’KaIOILIEW Cpelle Ha OCHOBE 3HAHUSA LIEJIEH yCTOMYUBOIO | TEOPUM U 3aKOHOB.
00 M3MEHEHUU | pa3BUTHS YEIOBEYECTBA, [IP6 6.CpopMUpOBAaHHOCTh YMEHUS BBLACTATH CYILICCTBEHHBIE
KJIUMaTa, NPHUHIHUIGI | - aKTHBHOE HENPHUATHE JCUCTBHUM, MPUHOCIIIUX Bpel | MPU3HAKUA BUPYCOB, KJIIETOK MPOKAPUOTH DYKAPUOT; OJHOKICTOUHBIX
OepexIINBOrO OKpYXKarollen cpene; U MHOTOKJIETOYHBIX OpPraHHU3MOB, BHJOB, OHOIE€OLEHO30B U
IPOM3BOJICTBA, - yMEHUE IIPOTHO3UPOBATh HEOJaronpusITHBIE | PKOCUCTEM; OCOOCHHOCTH  MpPOIECCOB OOMEHa  BEUIECTB U
s dexTuBHO 9KOJIOTHYECKHE MOCIECTBUS MPEINPUHUMAEMbIX ICHCTBHI, | MpeBpallleHUs] SHEPruu B KJIETKe, (POTOCHHTE3a, IUIACTUYECKOTO U
JeHCTBOBATH pe0TBPALIATh UX; HHEPreTUYecKOro  OOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
B Ype3BBIYAMHBIX | - PACHIMPEHUE OMbITa JIEATEIbHOCTH DKOJOTUYECKOW | OMIIOJOTBOPEHUS, PAa3BUTUS M PA3MHOXKEHUS, WHAMBHIYaIbHOTO
CUTYaIUsIX HaIPaBJIECHHOCTH. pa3BHUTHS OpraHu3Ma (OHTOreHe3a), 0OPHOBI
MetanpeameTHble pe3ynbTaThl 1OJKHBI OTPaXaTh: 3a CYIIECTBOBaHUE, ECTECTBEHHOrO OTOOpa, BHUI000pa30BaHUA,
Ornanenue YHHUBEPCATHLHBIMHU KOMMYHHKATHBHBIMH | IPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelae OOWTaHUs, BIUSHUS
JEHCTBUSIMU: KOMITOHCHTOB IKOCHCTEM, AHTPOTIOTCHHBIX U3MCHCHUH
0) COBMEeCTHas JEATEIbHOCTD: B DKOCHUCTEMAaX CBOEH MECTHOCTH,
- MOHMMAaTh M WCIIOJIb30BaTh IMPEUMYIIECTBAa KOMAaHIHOHN | KPyroBOpOTa BEUIECTB U MPEBpAIICHUE SHEPTUH B Orocdepe.
Y MHAUBHUIYaJbHON pabOTHI; ITP6 7.ChopMUPOBaHHOCTh YMEHUS TPUMEHSATD MOJIYUCHHBIE 3HAHUS
- TpUHUMATh  IeMd  COBMECTHOW  JEATENBHOCTH, | JUII OOBSCHEHHWS OHOJOTMYECKUX IPOIECCOB W SIBJICHUH, IS
OpTraHU30BBIBATH u KOOPJIUHHUPOBATH NEHCTBUS | MPUHATUS TMPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKHU3HU
Mo ee JIOCTWKEHHIO: COCTaBJIATh IUIaH  JICHCTBHI, | C IENBI0 OOecreueHus: 0e30MacHOCTH CBOETO 370POBBS U 370POBBS
pacrpeneniaTh poJd C Y4eTOM MHEHMH YYaCTHHMKOB | OKpY’KAarOIIMX JIO/IEH, COONIIOICHHs 3J0pOBOTO 00pa3a KU3HHU, HOPM
00CYX/1aTh pe3yJIbTaThl COBMECTHOM pabOTHI IPaMOTHOTO TIOBEACHUS B OKpYKAIOMIEH TPUPOIHONW Cpeje;
MOHMMaHWEe  HEOOXOJWMOCTH  HCIIOJNIB30BAaHUS  JIOCTHXKEHUI
COBPEMEHHOW OWOJOTMH W OMOTEXHOJOTHH MJI1 pariOHAIBHOTO
MIPUPOTONOIB30BAHUS
K 3.1. | - chopMHupOBaHHOCTHL YMEHHSI Ha OCHOBE (eepaTbHOTO KIACCH(PUKAIMOHHOTO KaTajiora OTXOJOB OMPEAEINATh KJIacc OMacHOCTH
[TmanupoBaTh M | OTXOJIOB; arperaTHoe COCTOSIHUE U (PU3NIECKYIO (OPMY OTXOA0B IIPOU3BOJICTBA;
OpPTraHU30BBIBATH - OBJIaJICHHE METOJIaMH OIpeNeNIeHusl MoKa3aTejlel YMCTBEHHOH paboTOCOCOOHOCTH, OOBSICHEHHE MOJIYYEHHBIX PE3YyJIbTAaTOB U
paboty o | (hopMyIHpOBaHKE BHIBOJIOB (MMCHMEHHO) C MCIIOJIb30BAaHNEM HAYYHBIX MTOHSATHI, TEOPHIA U 3aKOHOB;
TPAHCIIOPTHO- - c(hOpMHPOBAHHOCTh YMEHHUS aHATM3UPOBATh MH(POPMAIUIO O HAYYHBIX JOCTHKEHHUSX B OOJACTH TEHETUYECKUX TEXHOJIOTHA,
JIOTUCTHYECKOMY KIJIETOYHOM WHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTHIA;




00CIyXHMBaHHIO B | - C(OOPMHUPOBAHHOCTh YMEHHS aHATM3UPOBATH MHPOPMAIMIO O PA3BUTHUH MPOMBIIIICHHBIX OMOTEXHOJOTMH M WX MPUMEHCHHU B
chepe TPY30BBIX | )KM3HH Y€IOBEKa
IEPEBO30K




2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEAMETA

2.1 O0beM yueOHOro npeaMera U BUAbI yueOHO# padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 72
B T.U.
O0bém o0pasoBaTeIbHOI NPOrpaMMbl YU4eOHOI IMCUMIIMHBI (TIpeaMeTa) 61
B T.U.
Ocnoenoe cooeprcanue 51
B T.U.
TeopeTudeckoe o0yueHue 39
MIPaKTUYECKHUE 3aHATUSI 10
J1ab0paTOPHBIE 3aHIATHS 2
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 10
B T.4..
TeopeTudeckoe o0yueHue 2
MPAKTUYECKHUE 3aHATHS 6
J1ab0paTOPHBIE 3aHIATHS 2
CamocrosiTesibHast paboTa 00y4arierocs (Bcero) 11

Ilpomesrcymounas ammecmavus 6 ¢popme oughghepenyupoeannozo 3auema (2 cemecmp)




2.2 TemaTnyeckuii 1ad u coaepxanue yueonoro npeagmera OYIIL.13 buonorus

Haumenosanne pasaesos | Comep:kanue yueGHOro Mmatepuaia (OCHOBHOE H NPOecCHOHAILHO OPHEHTHPOBAHHOE)!, Oo0bem dopmMupyemblie
U TeM JIadopaTOpHbIe U MPAKTHYECKHEe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) 4acos KOMIIeTeHIIUH
1 2 3 4
1 cemecmp 30
OcCHOBHOE cO/Iep:KaHue
Pa3nes 1. buonorns kak Hayka. ZKuBble cHCTeMbl M HX OPraHU3ALHNSA 3 OK 02
Tema 1.1. 3
buoJiorus Copepxanue yueOHOro MaTepuasa 2
B cucreme Hayk. O0mast | buonorus — Hayka o >kuBoil npupoe. CBsizu OHOJIOTUHU ¢ OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
XapaKTEePUCTHKA JKU3HH | IPYTUMHU €CTECTBEHHBIMU HayKaMu, Quiiocopuei, penurueil, STUKOW, 3CTETUKOW U IPaBOM.
Pons Ouonmormu B (OPMHPOBAHWM COBPEMEHHOW HaydyHOW KapTuHbl Mmupa. Cucrema
OMOJIOTMYECKUX HaYK.
MeTtoapl MO3HaHUS >KMBOW HpUPOJbI (HAOJIOJIEHUE, SKCIIEPUMEHT, ONMCAHHUE, U3MEpEHHE,
KJ1accu(uKkanus, MOAEIMPOBAHUE, CTATUCTUYECKAsh 00pabOTKa TaHHBIX ).
JXKussie cuctemMsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ononoruu. OTIMdue >KUBBIX CHCTEM OT
HeopraHuyeckoi npupozpl. CBolicTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHM OpraHu3anii OMOCUCTEM: MOJIEKYISIPHO-TeHETUUECKUH, KJICTOUHBIH, OpraHu3MEHHBIH,
MOMYJISIIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (0MOreolieHOTHYECKHi), OuochepHbI.
CamocrosiTesibHast paboTa odyuarommxcs Nel 1
1. 3amonHeHne TabIUIBI C OMMCAHUEM METOJI0B MUKPOCKOIUPOBAHMS C UX JIOCTOMHCTBAMM U
HEeJ0CTaTKaMHU.
2. 3anonHeHue TabaMLbl «Bkiajg ydeHbIX B pa3BUTHE OUOIOTHI.
3. 3anonHeHne CpaBHUTEIbLHOM TAOJIUIBI CXOJCTBA U Pa3IMUMi )KUBOTO U HEXKHUBOTO.
Pa3nen 2. XuMHYECKHI COCTAB M CTPOEHHE KJIETKH 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XUMHYEeCKHl cOCTAB Coaeprxanue yueOHOro MaTepuaa 1

KJaeTku. Boaa
U MUHeEpaJbHbIe

XUMUYECKHM COCTaB KIIETKH. XHMHYCCKHE DIICMEHTHI: MAaKpO3JIEMECHTBI, MHUKPOJJICMCHTHI.
Bo;[a W MHUHCPAJIbHBIC BCUICCTBA. cDyHKI_[I/II/I BOAbl W MHUHCPAJIBHBIX BCIICCTB B KIICTKC.

1O6pa3OBaTeHLHa${ OopraHu3zanus BIpaBe CaMOCTOATCIbHO OIPEACIIATH MOCICAOBATCIIBHOCTD U3YUYCHU PA3JICIIOB U TEM, BXOIAIINX B HUX, a4 TAKIKE NEpEpacupeAC/IATh KOJINICCTBO
YacoB Jis1 OCBOCHUA 06y‘{aIOIlII/IMI/ICSI y‘IC6HOFO Marepuajia, € Y4YCTOM JIOTUKHU (I)OpMI/IPOBaHI/IH MNpEeAMCETHBIX PE3YyJIbTAaTOB, 06IIII/IX u HpO(l)eCCI/IOHaJ'IBHBIX KOMHGTGHHHﬁ,
MEKIPEAMETHBIX CBsI3CH C ApYTruMHr JUCHUIIMHAMU 061H606p330BaT6J'H)H01"0 u O6III€HpO(1)€CCI/IOHaHLHOFO IIUKJIOB yq€6HOFO mrada OIl.
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BelecTBa ITonnep>kaHue OCMOTHYECKOro OajlaHca
IIpakTnyeckoe 3ansaTue Ne 1
buonornyeckass pojib MHHEpalbHBIX BELIECTB B 00ECHEUYEHUHM IKHU3HEACATEIbHOCTH
OpPTraHU3MOB, IPOSIBJICHUS MCOATaHCa MUHEPAIbHBIX 2JIEMEHTOB

Tema 2.2. Copep:kanue y4eOHOIro MaTepuaa

buogornyecku BasKHbIE
XUMHNYECKHUE COCAMHECHUSA

benku. CoctaB u crpoeHue 0enkoB. AMHHOKHUCIOTHI — MOHOMeEpHI OenkoB. Hezamenumeie u
3aMEHUMbIE AMHHOKHUCIIOTHI. AMMHOKUCIOTHBIM COCTaB. YPOBHU CTPYKTYphbl O€JIKOBOIi
MOJIEKYJbl (IIEpBUYHAs, BTOPUYHAs, TPETHYHAs M UYETBEPTHYHAS CTPYKTypa). XUMHUECKHE
cBoiictBa OenkoB. buonormdyeckue ¢yHkiun OenkoB. DepMEHTBI — OHOJOTHYECKHE
karanu3atopel. CTpoeHne QepMeHTa: aKTHBHBIH LEHTp, cyOcTpaTHas CHenu(pUIHOCTb.
KodepmenTtsl. Buramunsl. OTinuus pepMEHTOB OT HEOPIraHUYECKUX KaTaau3aToOpOB.
YrineBoapl: MOHOcaxapuabl (TJIFOKO3a, pud03a W JIe30KCHpH003a), aucaxapuibl (caxaposa,
JAKTO3a) M HoJHMcaxapuabl (Kpaxmall, IJIMKOIeH, LeJulojo03a). buonornyeckue ¢yHKIuu
yraeBoAoB. JIumuasl: Tpuraunepuasl, Gochomunuisl, crepoussl. [ uapodpmisHo-ruapohoOHbIe
cBoiicTBa. buonornueckue QpyHkuuu munuaos. CpaBHEHUE YIIIEBOAOB, OCJIKOB M JHUIIHJOB KaK
ncrouHukoB sHepruu. Hyxiennosble kucinotsl: JJHKu PHK. Hykneotuaslr — mMoHOMEpHI
HykienHoBbIX KucioT. Ctpoenue u ¢ynkuuun JHK. Crpoenne u ¢ynkmuum PHK. ATO:
CTpoeHue U (HYHKIIHU

JlaGopaTopHas padora Nel
Onpenenenve ButamMmuHa C B IpOAYKTax MUTAHUS

Tema 2.3.
CTpykrypHoO-
(pyHkuuoHajIbHasA
OpPraHMu3anMs KJIETOK

Conep:kaHue y4eOHOT0 MaTepHasa

[uronorus — Hayka o kietke. Kinerounas teopust — npumep B3auMoeUCTBUS Uil U (DaKTOB B
Hay4YHOM ITO3HAHUU. METO/IbI U3yUEHUS KIETKH.

Krnerka xak nenoctHas jxuBas cucrema. OOmive NpU3HAKU KIETOK: 3aMKHYTas HapyKHas
MemOpaHna, monekynsl JJHK kak renetudeckuii anmnapar, cucteMa CUHTe3a OeJka.

Tunsl  KJIETOK: JyKapuoTHUeckas U Hpokapuotudeckas. (OCOOEHHOCTH  CTpPOEHUs
npokapuoTuuecko kietku. Kierounas creHka Oakrtepuil. CTpoeHHE 3YKapHOTHUECKOM
kJIeTkd. OCHOBHbBIE OTJIMYHUS PACTUTEIBHOM, )KUBOTHOW M TpuOHON KieTKU. [loBepxXxHOCTHBIE
CTPYKTYpbl KJIETOK— KJIETOYHas CTEHKa, TJIUKOKaIWKC, uX GQyHkuuu. Ilnazmarnyeckas
MeMOpaHa, ee CBOMCTBA U YHKIIUH.

[Mutoriasma u ee opraHouasl. OpHomeMOpanHble opraHounasl kietku: OIIC, anmapar
lNonpmxu, mm3ocomel. [lodyaBTOHOMHBIE OPraHOWIBI KJIETKHA: MHUTOXOHJPHUM, IUIACTHJIBIL.
[TpoucxoxxaeHne MUTOXOHAPUM M TuacTui. Buapl tuactun. HememOpaHHBIE OpraHOMIBI
KJIETKA: pPHUOOCOMBI, KIJIETOYHBIM LEHTp, UEHTPUOJIM, PECHUYKH, KIYTUKA. DyHKIUU
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OpPraHOUJOB KJIIETKH. BKiltoueHus.
SAnpo — perynaTopHblii HeHTp KieTku. CTpoeHue spa: saepHas 000i104Ka, KapuolulazMma,
XPOMATHUH, SAPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE

JlabopaTopnasi paGora Ne2 1
CrpoeHue KIETKU (pacTeHUs, >KUBOTHbIE, I'pUObI) M KIETOYHbIE BKIIOUEHMs (Kpaxmail,
KapOTUHOUIbI, XJIOPOILJIACTbI, XPOMOILJIACTHI)
Pa3nen 3. ZKu3HeneaTeJbHOCTh KJIETKH 6 OK 01, OK 02,
Tema 3.1. Coaeprxanue yueOHOIro MaTepuaJa 3 OK 04
OO0OMeH BelecTB OOmeH BemecTB, WKW METa00JM3M. ACCUMUIIALNS (TUIACTUYECKU OOMEH) W JUCCUMUJISAIINS 2
U NpeBpalleHue JHePruu | (3HepreTuyeckuii oOMeH) — JBE CTOPOHBI €JUHOrO0 Ipouecca meradonus3ma. Ponb 3akoHOB
B KJIeTKe COXpAaHEHMs BEIIECTBA M SHEPruM B IOHMMaHMM MeTaOonu3Ma. Tumbl oOMEHa BEIIECTB:
aBTOTpopHBIA U TerepoTpodHbIH. Ponb ¢epMeHTOB B OOMEHE BEHICCTB W IPEBPAIICHUHU
sHeprun B kierke. PorocuHTe3. CBetoBas M TeMHOBas (a3bl (orocuHTeza. Peakuuu
dorocunTesa. DPPeKTHBHOCTh (PoTOCHHTE3a. 3HAYeHHE (OTOCHHTE3a UL KU3HU Ha 3eMiie.
Bnusiaue ycnoBuil cpenpl Ha (POTOCHHTE3 M CHOCOOBI MOBBIIMIEHUS €r0 MPOJYKTUBHOCTU Y
KyJIbTYpHBIX ~ pacTeHHil. XeMOCHHTE3. XEMOCHHTE3HpyMIue OakTepuu. 3HaAuCHHE
XEMOCUHTE3a JJIs KU3HU Ha 3eMIIe.
OHepreTudeckuil oOMeH B KieTke. PaciiernuieHne BelecTB, BbIACIECHUE U aKKyMYJIUpPOBaHUE
SHEPrUM B KIETKe. OTambl JHEpreTuvyeckoro obmeHa. Inmkonms. bpokeHuen ero BUABL
KucnoponHoe oxucinenue, Wian KieToyHoe abixaHue. OkuciautenbHoe (HochopuirpoBaHUE.
D PexkTHBHOCTD HIHEPTETHUECKOT0 0OMEHa
CamocrosiTesibHas paGora odyuarommxcs Ne2 1
3arnoJyiHeHHe CPAaBHUTENIbHON TaOIMIIbl XapaKTEPUCTHK TUIIOB 0OMEHa BEIeCTB
Tema 3.2. Conep:xaHue yueOHOro MaTepuaJia 2
buocunres 0eka Peaxiiun matpuyHoro cuntesa. ['enernueckas nadopmarnus u JJTHK. Peanuzamus reHeTnaeckoit 1
uHpopmanuu B KieTke. ['eHeTHueckuil KoJ M ero cBoiictBa. TpaHCKpHUNLUS — MaTpPUUYHBIN
cuute3 PHK. Tpaucnsuus — OuocuHTe3 Oenka. Otanel TpaHcmsinuu. KomupoBanue
aMMHOKHUCIIOT. Posib pubocom B OMocuHTE3e Oenka
IIpakTuyeckoe 3ansiTue Ne2 1
Pemenue 3a1a4 Ha onpeesIeHne OCIEN0BATENBHOCTH HYKIEOTHIOB
Tema 3.3. Conep:kaHue y4eOHOTro MaTepuaJa 1
Bupycsi Hexnerounsle ¢opmbl xu3HM — BUpYCHl. Mcropusi otkpsiTus BupycoB ([l. WM. MBaHOBCKMIA). 1

Oco0eHHOCTH CTPOEHUS! M JKU3HEHHOTO IMKJIa BUpPYcoB. bakrepuodaru. bonesnu pacteHuii,
KMBOTHBIX U YEJIOBEKa, BbI3bIBaeMble BHUpycaMu. Bupyc nmmyHoznedunura yenoseka (BUY) —
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‘ Bo3Oyautens CITNa. ITpodrnakTiuka pacnpocTpaHeHus BUPYCHBIX 3a001eBaHU

Pa3nen 4. PazMHOKeHHEe M MHINBHIYAJIbHOE pasBUTHEC OPraHU3MOB

Tema 4.1.
Ku3HeHHBbINH UK
KJIEeTKH

Copep:kaHue y4eOHOIro MaTepuaJia

Knerounblii nukn, WM SKA3HEHHBIM IWKI KiIeTku. MHrepdaza u muto3. Ilpomeccsr,
nporekaromue B uHTepdase. Perumkanusa — peaknus matpuunoro cuHre3a IHK. Ctpoenwme
XpoMocoM. XpOMOCOMHBIA Ha0Op — KapuOTHM. [[UTUIOMAHBIA W TaIIOMIHBIA XPOMOCOMHBIC
Habopsl. XpomaTuabl. L{uronornyeckue OCHOBBI Pa3MHOKEHUSI M MHJIMBUYalbHOTO Pa3BUTHUS
opranusmoB. [lenenue kinetkn — Muto3. Craguu Mmurto3a. Ilponeccsl, nporcxoasdiue Ha pa3HbIX
cTaauax MuTo3a. buonornueckuit cmpica mutosa. [IporpaMmmupyemast rubesnb KIETKH - alloNTo3

=N~

CamocrosiTesibHas padora o0yuarommxcs: Ne3
Pa3paboTka JeHTH BpeMEHH KU3HEHHOT'O MK KIETKU

Tema 4.2.
@®opMBbI pAa3MHOKEHUS
OpPraHu3sMoB

Coaep:xaHue yueOHOro MaTepuaJia

@dopMBI pa3MHOKCHHSI OPTaHU3MOB: OECIIOIOE W IMOJIOBOE. BUIbI OECIoysioro pa3MHOKEHUS:
JICTICHUE HAJBOE M MOYKOBAHWE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpPA30BaHUE, BETeTaTUBHOE
pa3sMHOXkeHHE. FICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €TI0 3HAYEHUE JUISl CEJIEKIIUU.
[TonoBoe pasmHOXKeHHe, ero oTiauums oT Oecronoro. Meio3. Craguu meiosa. I[lporeccsr,
npoucxoasumMe Ha craausx weio3a. [loBenenue xpomocom B wmenose. Kpoccunrosep.
buonornueckuii cMpIca U 3HaUueHHE Melo3a. ['ameTroreHes — mporecc 00pa3oBaHUs IOJIOBBIX
KJIETOK y JKUBOTHBIX. [loNOBBIE kKene3bl: CeMEHHUKU U simyHUKUA. OOpa3oBaHHE U pa3BHUTHE
MOJIOBBIX KJIETOK — TaMmeT (CIepMaTo30Hi, SMIICKIETKAa) — CIepMaTOTeHe3 M OOTEHE3.
Oco0eHHOCTH CTPOESHUS SIMIIEKIETOK U criepMaTo3ouoB. OmnogorBopenue. [laprenorenes.

CamocrosiTesibHas padora o0y4yarommxcs Ned
3anonHeHue TaOMUIbl C KpPaTKOM XapaKTepUCTUKONM M mpumepaMu (GOpM pa3MHOKEHUS
OpPraHHU3MOB

Tema 4.3.
NuauBuayanbHoe
pa3BuTHE OPraHU3MOB

ConepxaHue y4eGHOro MaTepuaJjia

WupuBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (IMOpuoOreHes). DTarlbl
SMOpPHUOHAILHOTO  Pa3BUTHUA y TIO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTpyJsLus,
opranorenes. IloctamOpronanbHOe pa3zBuTHe. THUITBI TOCTIMOPUOHAIBHOTO PA3BUTHS: TPSIMOE,
HenpsiMoe (TMYMHOYHOe). BrusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BpOXKJEHHBIE ypoxacTBa. PocT um pasBurue pacreHuidl. OHTOTE€HE3 LBETKOBOIO
pacTeHus: IBOMHOE OIIOIOTBOPEHHUE, CTPOCHHE CEMEHH, CTaIMU Pa3BUTHUS

IIpakTnyeckoe 3ansaTue Ne3
WNudexmmonnsie 3a00yieBaHUS W DMHISMHA B HCTOPUHU 4YelIOBEUECTBA. BaknuHamms Kak
npo¢mIakTuKa MHPEKIIMOHHBIX 3a001eBaHUI

OK 01, OK 02,
OK 04
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Paznen 5. HacjeacTBeHHOCTL M H3MEHYHBOCTH OPTraHU3MOB (BCEro)

Pazoen 5. HacnedcmeeHnocms u usmeHuugocms op2anuzmos (1 cemecmp)

Tema 5.1.
3aKkoHOMepHOCTH
HacJIe10BAaHUSA

Copep:kaHue y4eOHOIro MaTepuaJia

[Ipenmer u 3agayM TeHETHKHU. PoJb IUTONOTMM W SMOPHOJOTMM B CTAHOBJICHUU T€HETHKH.
Bxiag poccuiickux M 3apyOexHBIX YYEHBIX B Ppa3BUTHE TE€HETHKH. MeToabl T'€HeTHKH
(ruOpUIOIIOTUYECKUN,  ITUTOICHETHUYECKUH,  MOJIEKYJISIpHO-TeHeTHueckuii).  OCHOBHBIC
IeHETUYECKUE MOHATHA. | eHeTnyeckast CHMBOJIMKA, CIIOIb3yeMasi B CXeMaxX CKPELIMBaHUH.
3aKOHOMEPHOCTH HacJIeJOBaHMsI IPU3HAKOB, ycTaHOBIEHHbIE I'. Mennenem. MoHnorubpuaHoe
CKpeUIMBaHHE. 3aKOH  eAMHOOOpa3uss ruOpumoB  mepBoro  mnokosieHus.  I[IpaBuio
JOMUHUPOBaHMS. 3aKOH pacUlelieHusl Npu3HakoB. ['mmore3a wucroTel ramer. llonHoe u
HENoJHOe JOMUHHMpoBaHUe. [IurubpuaHoe ckpeuBaHie. 3aKOH HE3aBUCHUMOI'0 HaclleZ0BaHUS
NpHU3HAKOB. llUTOreHeTHYecKne OCHOBBI JIUTHOPHUIHOTO CKPEHIMBAHUS. AHAIHM3HpYIOIICe
cKpeuiBaHue. Mcrnonp30BaHNe aHATU3UPYIOIIErO CKPELIMBAHUS JJIS ONpEIeNeHUs] FeHOTHIA
ocobu

(Nl |5

IIpakTuyeckoe 3ansiTue Ne4

Pemenue 3amau Ha omnpeseneHre BEPOSTHOCTH BO3HUKHOBEHUS HACIIEICTBEHHBIX MPHU3HAKOB
IpyH MOHO-, [H-, TMOJUTHOPUIHOM ¥ AHAIM3UPYIONIEM CKPEIIMBAHUM, COCTABJICHUE
IFCHOTUITMYCCKHUX CXEM CKPCIIWMBAHUA

Tema 5.2.
CuemieHHoe
HacJIeI0OBaHUe
NMPHU3HAKOB

Conep:xxaHue yueOHOro MaTepuaJia

CueruieHHoe HacienoBanue npusHakoB. Pabora T. Moprana no crenjieHHOMY HacjaeI0BaHHUIO
reHoB. HapylieHue cuemieHus reHOB B pe3yJbTaTe KPOCCHHTOBepa. XPOMOCOMHAs TEOPHS
HAaCJEACTBEHHOCTH. | eHeTHuYeCcKne KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpeAeNieHHe MoJjia. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omorameTHbsle H réeTeporaMeTHbIC OPraHU3MBbI. HaCJ'IeI[OBaHI/Ie IMPU3HAKOB, CICIIJICHHBIX C
MIOJIOM

IIpakTnyeckoe 3ansaTne NeS
Pemenne 3amay Ha ompejereHWE BEPOSTHOCTH BO3HWKHOBEHHS HACIIEACTBEHHBIX TPU3HAKOB
IIPU CLETFICHHOM HAaCJIEJIOBAaHUM, COCTABJICHNE T€HOTUITMYECKUX CXEM CKpEIINBaHUS

CamocrositesibHas padora o0yuyarommuxcest NeS
PazpaboTka rioccapus

Tema 5.3.
3aKoHOMepHOCTH
HU3MEHYUBOCTH

Conep:kanue y4eOHOIro MaTepuaa

w

W3meHunBoCTh. BHibI M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HacleACTBEHHas. Ponb cpensl B
HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOAU(DUKAIIMOHHOW W3MEHUYUBOCTH.
BapuanuoHnHslil psa v BapuannoHHas kpusas. Hopma peakunu npusHaka. KonnuecTBeHHbIE 1

OK 01, OK 02,
OK 04
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Ka4yeCTBEHHBIC MMPU3HAKY U UX HOpMa peakiuu. CBoiicTBa MO (DUKAIIMOHHON N3MEHUYNBOCTH.
HacnencrBeHHas, WM TEHOTUIHYECKas HM3MEHUMBOCTh. KOMOMHATHBHAs HM3MCHYMBOCT.
Meiio3 ¥ TOJIOBOM TIpPOLlECC — OCHOBAa KOMOMHATHMBHOM WM3MEHYMBOCTH. MyTallmoHHAas
n3MeH4YnBOCTh. Kitaccudukanms myTanmii: TeHHBIE, XpOMOCOMHBIE, TeéHOMHbIe. Yacrora u
MPUYUHBI MyTaii. MyTtareHasie (hakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHON
H3MCHYHUBOCTH

H. U. BaBunosa

IIpakTnyeckoe 3ansaTue Ne6

Pemenue 3amay Ha onpejereHHe BEpOSTHOCTH BO3HUKHOBEHMs HACIIE€ACTBEHHBIX MPU3HAKOB
[P  PA3JIMYHBIX THUIAX B3AaUMOJEHCTBUS T€HOB, COCTABJIEHWE T'€HOTUIIMYECKUX CXEM
CKpEeLIMBaHUs

2 cemecmp

Pazoen 5. HaciedcmeeHHOCHb U UZMEHYUBOCHLL OP2AHU3MOE (2 cemecmp)

Tema 5.4.
I'eneTnka 4yeioBeKa

Coaep:xaHue yueOHOro MaTepuaJia

I'eneruka d4enoBeka. Kapuotun uyenoBeka. OCHOBHbIE METO/Abl TEHETUKH YEJIOBEKa:
FeHEAIOTUYECKUN, OJU3HEIOBBIA, I[MTOTCHETUYCCKUN, OHOXMMUYECKUN, MOJIEKYISIPHO-
reHetndeckuii. COBpPEMEHHOE OIpejeeHue T'€HOTHUIIA: IOJHOI€HOMHOE CEKBEHHUPOBAHMUE,
reHOTUNHPOBaHKUE, B TOM uucie ¢ nomoibio [I[P-ananu3a. HacnenctBennsie 3aboseBaHus
YyeloBeKa: TeHHble Oole3HH, OOJe3HM C HACIEACTBEHHON MpelpacloiokeHHOCTHIO,
xpoMocomHbIe Oosie3nn. ComaThueckne M reHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370POBOTO 00pa3a KU3HU, TUATHOCTHKH, MPO(YUIAKTUKHA U JICUCHUS TeHETUYECKUX
Oomne3Hel. Menuko-reHeTHYeCKoe KOHCYJIbTUPOBAaHUE. 3HAYCHHE MEIUIIMHCKONW TEHETHKH B
MIPEIOTBPALICHUH U JICUEHUH TeHETUYECKHIX 3a00JIeBaHU YeTTOBEeKa

SN
LN DN

IIpakTHyeckoe 3anaTHE N7
CocraBiieHHE U aHAJIU3 POJOCIOBHBIX YEIOBEKA

[

Pa3nesa 6. IB0JIONMOHHAA 0MOJIOT U

Tema 6.1.
IBOJIOLHOHHAS TEOPHS
U ee MeCTo
B OMoJIOTHH

ConepxaHue y4eGHOro MaTepuaJjia

IIpennocslIku BOZHUKHOBEHUS HBOJIIOLIMOHHONW TEOPUU. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B
Ouosnorud. BriusHuEe 5BONIOLMOHHONW TEOPHUM HA pa3BUTHE OWOJOTMM U JPYTUX HayK.
CuzerenbcTBa 3BONMIONMH. [[aneoHTONIOrMYECKHE: TIOCIEN0BATENBHOCTh TOSIBIEHUS BUJOB B
MaJI€OHTOJIOTUYECKOW JIETONHCH, NepexonaHble Qopmbl. buoreorpaduueckue: cxoJICTBO H
pasnuune ¢ayH U (pIop MaTEpUKOB M OCTPOBOB. DMOPUOJIOTHYECKUE: CXOJCTBA U Pa3IMUMs
SMOpPHUOHOB pa3HbIX BUJOB IO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTHYHBIE, pYJMMEHTapHbIE OpPTraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXMMHUYECKHE: CXO/ICTBO

N W~

OK 01, OK 02,
OK 04
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MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX TyTeH Yy BCEX IKHUBBIX
OpraHU3MOB.

OpomonnonHas Teopust Y. JdapBuna. [Ipeanochuiku BOSHUKHOBEHUS AapBUHU3MA. J[BrKylne
CWJIBI SBONIONUH BHAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE TIPU OTPAHUYCHHOCTH
pecypcoB, HeonpeaenEéHHas K3MEHYHBOCTh, 00ph0a 3a CyIeCTBOBaHHE, €CTECTBEHHBINH 0TOOD).

CamocrosiTesibHast paboTa o0yuarommuxcs Ne6 1
Pazpabotka rimoccapus
Pa3pa0oTka JeHThl BpeMEHU Pa3BUTHUS 3BOJIONMOHHOTO YUEHUS
Tema 6.2. Conep:kaHue y4eOHOro Mmarepuasa 2
Muxpo3Boaonus Cunrernueckas teopusi 3o (CTD) u e€ ocHOBHBIE MOJOXKEHUS. MUKpPOIBOIIONHS. 2
[Tonmynsnus kak eIMHUIA BUAA U 3BOJIOLMH.
JBwxkynme cuibl ((aKTOPBI)IBOJIONNHA BUAOB B TpUpoAE. MYyTallMOHHBIA TPOLECC H
KOMOMHATHBHAs W3MEHYMBOCTb. [lomynsnuoHHble BOMHBI W Apeid renos. M3omsauus u
murpanus. EctecTBeHHbII 0TO0p — HanpaBisItOIIMKi GakTop 3BoOLUN. DPOPMBI €CTECTBEHHOTIO
orbopa. IIpucrnocoOiieHHOCT,  OpraHM3MOB  Kak  pe3ynbTaT  3Bojtouuu. Ilpumepsr
MPUCTIOCOOTICHUH Y OpraHu3MoB. ApoMopdo3bl U uanoaaantanmu. Bua u BumooOpazoBaHue.
Kputepuu Buja. OcHOBHBIE (hOpMBI BH1000pa30BaHus: reorpauueckoe, IKOJOrH4ecKoe
Tema 6.3. Coaep:xaHue yueOHOro MaTepuaJia 2
Maxkpo3Boaonus Makpospomtoniust.  Popmbl  IBOMIOLMM:  (UIETHYECKasi, JWBEPreHTHas, KOHBEpPreHTHasl, 1
napajuienpHas. HeoOpaTuMocTh 3BONIOIMH
IpakTuueckoe 3ansTue Ne8 1
CpaBHeHHE BHI0B IO MOP(OIOrHUECKOMY KPUTEPHIO
Pa3nen 7. Bo3HMKHOBEHME M Pa3BUTHE JKHM3HU HAa 3emiie 8 OK 01, OK 02,
Tema 7.1. Coaepxanue yueOHOro MaTepuaJia 3 OK 04
3apoxaenne JloHayuHbI€ IpeACTABIEHUS O 3apOKI€HUH XU3HU. HayuHble TUIIOTe3bl BOSHUKHOBEHUS JKU3HU 2

H PasBUTHE )KU3HU

Ha 3emie: abuoreHe3 M TMaHCHEPMHUs. XUMHUYECKas OHBOJIOLUSA. AOHOTEeHHBIH CHHTE3
OPraHMYECKHUX  BEIIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAJIbHOE IOATBEPXKICHUE
XMUMHYeCKOH »Bomtoy. HavanbHble sTanbl 6unogornyeckoit sBosonun. ['unoresa PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP U BOSHHUKHOBEHHME MPOTOKJIETKU. [IepBbie KIETKU U UX
sBomonUs. POpMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie mo 3pam M nepuoaam. Karapxeil. Apxeickas U ONpOTepO30McKast
opbl. [lameoszoiickas spa u e€ nepuoispl: KeMOPUHCKUN, OPIOBUKCKUH, CHUITYpUNHCKHUH,
JN€BOHCKHM, KaMEHHOYTOJbHBIM, NEpMCKHA. Me3030McKas spa U €€ NEepHOIbl: TPUACOBBIM,
opckui, MmenoBoi. KailiHo3olickass 2pa M €€ IepuoJbl: MAaJeOreHOBbIN, HEOTNE€HOBBIN,
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aHTpOHOFGHOBBIﬁ.

CamocrosiTesibHast paboTa o0yyarommuxcs Ne7
Pa3pa0oTka JIeHTbl BpeMEHU BO3HUKHOBEHHSI M Pa3BUTHUS JKU3HU Ha 3emie

Tema 7.2.
CucreMa OpraHu4eckKoro
mupa. Ilpoucxoxaenue
YeJI0BEeKa —
aHTPOIOreHe3

Conep:xaHue yueOHOro MaTepuaJia

w

Cuctema OpraHMYeCKOro MHUpPAa KakK OTpakeHHe 53BOMIOLMU. OCHOBHBIE CHUCTEMaTHYECKUE
IpyNIbl OPraHU3MOB. XapaKTEpUCTHUKAa KIMMaTa M TE0JIOTMYECKUX IpolueccoB. OCHOBHbIE
3TaIbl ABOJIIOLHUM PACTUTENBHOTO U KHUBOTHOIO MUpa. ApoMOp(}03bl Y paCTEHUH U KUBOTHBIX.
[losiBneHue, pacuBeT ¥ BBIMUPAHUE TPYI )KUBBIX OPraHU3MOB.

OBouroLUs YesloBeKa. AHTPOITIOJIOTUs Kak Hayka. Pa3BuTue npencTaBieHU 0 MPOUCXO0KIECHUH
yenoBeka. MeToibl u3ydyeHus aHtponorenesa. CXoJACTBa U pa3iuyuMsl Y€JIOBEKa U JKUBOTHBIX.
CucrtemaTuyeckoe IOJIOKEHUE uyesloBeKka. J[Bumxkymue cwibl ((hakTopbl) aHTPOIIOreHe3a.
HacnencrBeHHass M3MEHYMBOCTh U €CTECTBEHHBIN 0TOOp. OOuIecTBeHHbIM 00pa3 KHU3HH,
W3rOTOBJICHHE OPYJUI TPY/a, MBIIJICHUE, PEYb.

CamocrosiTesibHast padoTa o0yuarommxcs Ne§
Pa3paboTka JeHTH BpEMEHHU NPOUCXOXKICHHS YEIOBEeKa

Tema 7.3.
OCHOBHbBIE CTAIHHA
JBOJIIOIINH YeJI0BEKA

Coaep:xaHue yueOHOro MaTepuaJia

OcCHOBHBIE CTaJIMM U BETBU 3BOJIIOIMM YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenbiid, YenoBek
npsaMoxoadumid, YenoBek HeaHaepTaldbCKuil, YeraoBeK pa3yMHbI COBPEMEHHOIO THIIA.
Haxonku uckomaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHMs, 00JacCTh pacnpocTpaHeHHs, 00BEM
TOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYAHSL.

Yenoseueckne pacbl. OCHOBHbBIE OOJBIIME pachl: €BpONEOUAHAas (eBpas3uiickas), Herpo-
aBCTpajoujHas  (9KBaTOpHalibHas), MOHIOJIOMJHAs (a3uaTcKo-aMepuKaHckas). UepTsl
MPUCIIOCOOJIEHHOCTH MPEJACTaBUTENIEH YEJOBEYECKMX pac K YCIOBUSAM CYILIECTBOBAHMS.
EnuncTBO uenoBeueckux pac. Kpuruka pacuzma

IpakTunyeckoe 3ansitue Ne9 (Ha BBIOOD MpeTio1aBaTeist)

«Bpewms 1 myTH pacceneHus 4yenoBeKa o MIaHeTe

mwm «lIpucnoco0IeHHOCTh YelloBeKa K pa3HbIM YCIOBHUSM Cpeabl. BimsiHue reorpadudeckoit
cpeabl Ha MOP(OJIOTHIO U (PU3HUOJIOTHIO YEIOBEKa

Paznea 8. OprannsMbl 1 OKPYKAIOIIAA Cpeaa

Tema 8.1.
IKoJI0rus
Kkak Hayka. Cpensl
JKH3HU.
IKoJ0rn4YecKue

Conep:xxaHue yueOHOro MaTepuaJia

OKOJIOTHS KaK HayKa. 3a/ladyd M pa3fenbl 3KOJOTHH. METObl SKOJOTHYECKUX HCCIECIOBAaHUM.
DKOJIOTHYECKOE MHPOBO33PEHHE COBPEMEHHOro 4enoBeka. Cpenbl OOMTAaHUS OPraHU3MOB:
BOAHAasA, HA3EMHO-BO3AylIHAsA, ITOYBCHHASA, BHYTPpHU OpraHU3MCHHAas. IKOJIOTHYECKHE Q)aKTOpI)I.
Knaccugukanus skojgorudecknx (pakTopoB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOIIOTEHHBIE.

P lw

OK 01, OK 02,
OK 04, OK 07
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(dakTopbI JlelicTBUEe SKONOrMYecKHX (HaKTOpPOB HA OpraHu3Mbl. AOHOTHYECKHE (DAKTOpPBI: CBET,
TeMIeparypa, BIAXHOCTh. Doronepuoamsm. llpucrnocoOneHuss OpraHu3MOB K JICHCTBHUIO
abnornyeckux ¢pakTopoB. buonoruueckue putmsl. buotnueckue Gaxkropsl. Bugsl 6uoTrueckux
B3aUMOJCUCTBUI: KOHKYPEHLMS, XMUINHAYECTBO. [lapa3suTusm, MyTyanusM, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJIEOHMYECTBO), aMEHCAIU3M, HEUTpaau3M. 3HauyeHHe OMOTHYECKUX
B3aMMOJICHCTBHIA JJIs1 CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX

Tema 8.2. Copep:kaHnue y4eOHOTro MaTepuaa 2

IKOJIOTHYECKHE OKOJIOTUYECKHE  XApaKTePUCTUKU  nomyisiuuu. OCHOBHBIE  IIOKa3aTe€ad  MOMYJISLUU: 1
XapaKTePUCTHKH YHUCIEHHOCTb, IJIOTHOCTb, POXJIAEMOCTb, CMEPTHOCTb, MPHUPOCT, Murpamnus. JnHamuka

N INAEI YHCIICHHOCTH TOMYJISIIAH U €€ PEeTyJIsIIHs
IIpakTnueckoe 3ansaTue Nel0 1
IToacuér NIOTHOCTH NMONYJISAIUN Pa3HBIX BUJOB PACTEHUI

Paznen 9. CoobmiecTBa M 9K0J0rHYeCKHE CHCTEMBI 10 OK 01, OK 02,

Tema 9.1. Coaeprxanue yueOHOro MaTepuaJa 2 OK 04, OK 07

CoobmecrBa Coo0uiecTBo opraHu3MoB — OuoreHo3. CTpyKTypbl OMOLIEHO3a: BHI0Basi, IPOCTPAHCTBEHHAS, 1 IK 3.1
OPraHM3MoB, Tpoduyeckas (numieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.

IKOCHCTEMBI Okojorudeckue cucrembl (dkocuctembl). llonstue o006 »skocucteme u OHOreolEHO3E.
@DyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbI, KOHCYMEHTBI, PpPEAYLEHTHI.
KpyroBopot BemiecTB M IMOTOK 3HEPIUH B IKOocHUcTeMe. Tpoduueckue (MUIIEBBIE) YPOBHH
skocucteMbl. IlumeBsle nenu u ceru. OCHOBHBIE IOKa3aTeNd 3KOCUCTEMBI: Ouomacca,
OPOAYKIMSA. DKOJOTMUYECKHE MUPAMUIbI: MPOJIYKIHMH, UYUCIEHHOCTH, Ouomacchel. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, cCAaMOperysnus, pazsutue. Cykieccus.

CamocrosiTesibHast padoTa o0yuarommuxcs Ne9 1
CocTraBiieHHE CXEM KpPYrOBOPOTA BELIECTB
Tema 9.2. Conep:xaHue yueOHOro MaTepuaJia 2
IIpupoaneie 3xocucremMsl | [IpuposHble  3KOCHUCTEMBI. OKOCHCTEMBI peKk MU 03€p. OKocHcTeMa XBOWHOIO WM 2
[IUPOKOJIMCTBEHHOTO neca. AHTpOIIOT€HHBIE KOCUCTEMBI. ATpO’KOCUCTEMBI.
VYpboskocucrembl. buonornyeckoe W XO3sICTBEHHOE 3HAYEHHME  AarpodKOCUCTEM H
ypboskocucteM. buopazHooOpazue kak (akTtop ycToiuMBocTH dKocucTteM. CoxpaHeHHe
OM0JIOrNYeCKOro pazHooOpa3us Ha 3emiie

Tema 9.3. Coaeprxanue yueOHOro MaTepuaJa 2

Buocdepa — VYuenue B. . Bepuaackoro o 6mocdepe. I'panuiibl, coctaB u cTpykTypa o6mochepnr. Kupoe 2

rj100a1bHas BemiectBO U ero  (QgynHkuumu. OcoOeHHOCTH OHocdepbl Kak TI100aJbHONH IKOCHUCTEMBI.
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IKOCHCTEMA 3eMJIH

JluHamMu4eckoe paBHOBeCME M oOpaTHas cBs3b B Ouocdepe. KpyroBopoTel BemiecTB u
OMOTCOXMMHUYECKHE IMKIIBI SJIEMEHTOB (yriepoa, a30Ta). 30HaIbHOCTh Onocdepbl. OCHOBHBIE
OMOMBI CyIIIH

Tema 9.4. IIpogeccnoHaIbHO OPHEHTHPOBAHHOE CO/lep KaHue (coAepKaHue NPUKJIATHOT0 MOAYJIA) 2
Bausinue UYenoseuectBo B Ouocdepe 3emuin. AHTPONOTEHHBIE M3MEHEHHUs1 B Ouocdepe. ['mobambHbIE -
AHTPONOreHHBIX sKosioruueckue mpobiembl. CocyliecTBOBaHHE MPHPOAbI W dYenoBedecTBa. CoxpaHeHHe
(axropos Ha Onocdepy | OuopasHOOOpaszus Kak OCHOBA yCcTOMUMBOCTH Onocheprl. OCHOBA pallMOHAILHOTO YIPaBICHUS
IIPUPOJIHBIMH PECYpPCAMH M UX MCIIONIb30BaHKe. JloCTHKEHNS] OMOJIOTUH U OXpaHa IPUPOIb
IIpakTHyeckoe 3anaTue Nell 2
OTXO0/1bI MPOU3BOJICTBA
Tema 9.5. IIpodeccnonaibHO OPMEHTHPOBAHHOE COJIepKaHue (COlepPKAHNe MPUKJIIATHOTO MOYJIs1) 2
BimsiHue couManbHo- | 310pOBbE U €ro cocrasisitomiue. PakTophl, MOJIOKUTEIBHO U OTPULIATENBHO BIIMSIOIIME Ha -
IKOJOTHYECKHX opranu3M 4enoBeka. IIpoOiieMa TEXHOTEHHBIX BO3JCUCTBUN Ha 3JI0pOBbE 4YeJIOBEKa
(paxkTOopoB Ha 310pOBbe | (PJMEKTPOMATHUTHBIC MO, OBITOBASE XUMMUSI, U30BITOYHBIC IITYMBI, paAHaIus 1 T.11.). AganTarus
YyeJI0BeKa opranu3ma denoBeka K (akTopam okpyxkatouiet cpensl. I[lpuHnunel ¢GopMupoBaHus
3mopoBbecOeperatoniero nosefaeHns. dOuzndeckas aKTHBHOCTh W 3/10pOBbE. bHOXMMHUECKHUE
ACTEKThl PAlMOHATBHOTO MUTAHUS
JlaGopaTopHas padora Ne3 2
YMcTBeHHas paboToCOoCOOHOCTh
Pa3nen 10. Cejekiiysi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTUH 6 OK 01, OK 02,
Tema 10.1. Coaepixanue yueOHOro MaTepuaJa 2 OK 04, OK 07
Cenexnus Cenexkuusi Kak Hayka M IPOLECC. 3apOKJIEHUE CEINEKUUU M JoMmecTtukauusd. Yuenue H. WM. 2 IK 3.1
KaK HayKa M nmpouecc BaBuioBa o0 1eHTpax MHOrooOpasusi M IMPOUCXOXKIACHUS KYyJIbTYpPHBIX pacTeHui. LleHTpsl
MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, mopona, mTamMM. COBpeMEHHBIE METO]IbI
cesieKiMu. MaccoBbli M WHAMBUAYAJIbHBI OTOOpPHI B CEJNEKLUUU PACTEHUH U KUBOTHBIX.
Onenka »sKcTepbepa. bBIM3KOPOACTBEHHOE CKpellMBaHME — WHOpUAMHI. Yucras JIuHUSL.
CkpeuBanue 4ucThIX JHMHMHA. ['erepo3uc, wunm rtubpugHas cwia. HepoacTBeHHoe
ckpeuiBanue — ayropuiauur. OtganéHHas rulOpuguzanus U e€ ycrnexu. VICKyCCTBEHHBIN
MyTareHe3 M MOJy4YeHHE MOJIUIUIONA0B. JlOCTHMKEHHSI CeNeKIMH pacTeHUH, >KUBOTHBIX U
MHUKPOOPIaHU3MOB
Tema 10.2. Coaeprxanue yueOHOro MaTepuaJa 2

20




OcHoBbI OMOTexXHOIOTHM | BMOTEXHOIOrMS Kak OTpaciab MPOU3BOACTBA. [eHHas MH)KEHEpUsa. OTamnbl CO3AHMS 2
pexomOunanTHOH JIHK wm Tpancrenneix opranm3moB. Kierounas wumxenepus. Kietounble
KYJIBTYPBI. MUuKpOKIOHaIbHOE pa3MHOKEHHE pacTeHHH. Kionnposanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SUCTBEHHBIX OPraHMU3MOB. OKOJOTMYECKHME M AITHUECKUE
npo6aembl. 'MO — reneTnuecku MOAM(PULIMPOBAHHBIE OPraHU3MbI
Tema 10.3. IIpogeccnoHaIbHO OPHEHTHPOBAHHOE CO/lep KaHue (coAepKaHue NPUKJIATHOT0 MOAYJIA) 2
buorexnoJsiorun OcCHOBHbIE HalpaBJICHUS] COBPEMEHHON OMOTEXHOJIOTMU B MPO(ECCHOHANBHON NesATEIbHOCTH -
B KH3HHU M npodeccum | yenoBeka. Meroasl 6uotexHonorun. OObEeKThl OMOTEXHOJIOTUU. DTHKA OMOTEXHOJIOTUYECKUX
U TEHETHUYECKHUX FKcriepuMeHToB. [IpaBuia noucka n aHanu3a OMO3K0OIOTHYECKON HH(pOpMaLUK
U3 pa3IMYHBIX HMCTOYHHMKOB (HaydHass W y4deOHO-Hay4yHas JUTEpaTypa, CpeiCcTBa MacCOBOM
uHbopmanuu, cetb IHTEpHET U Jpyrue)
IIpakTuyeckoe 3anaTue Nel2 1
Kelicel Ha aHanu3 wuHpOpMALMKM O HAYYHBIX JOCTHXKEHHMSIX B O00JACTH T'€HETHYECKUX
TEXHOJIOTHH, KJICTOYHON MH)XKCHEPUHU, TTUIIEBBIX OMOTEXHOJIOTHM.
IIpakTnueckoe 3ansaTue Nel3 1
3ammTa Keica: mpeCTaBICHHE Pe3yIbTaTOB PEIICHUs KeHCOB (BBICTYIUICHUE C IIPE3EHTAIMEH )
Pasznea 11. Pemmenne KeiicoB B 001aCTH 0MOTEXHOJIOTHHA 6 OK 01, OK 02,
Tema 11.1. IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COlep:KaHue (ColepKaHne MPUKJIATHOT0 MOTYJINA) 4 OK 04, OK 07
buorexHnosornu Pa3BuTHe NpOMBIIUIEHHON OMOTEXHOJOTUH U €€ NMPUMEHEHHE B JKU3HM 4YEJOBEKa, MOMCK U 2 IK 3.1
B IPOMBIIVIEHHOCTH aHanu3 MHGOpPMAlMU U3 Pa3IMUYHBIX MCTOUHUKOB (HayyHass M y4deOHO-Hay4yHasl JIUTEpaTypa,
cpeacTBa MaccoBoil HHpopManuu, cetb MiHTepHeT u npyrue)
IIpakTnyeckoe 3ansaTue Nel4 1
Keiicbl Ha aHanu3 MHQOpPMAMM O Pa3BUTHM IPOMBIIUIEHHON OMOTEXHOJOTHil (IO MUHU-
rpyImam).
IIpakTuyeckoe 3anaTue NelS 1
3amurTa Keifca: mpeJicTaBlIeHUe Pe3yIbTaTOB pellIeH!s KecoB (BBICTYIJICHHE C Npe3eHTalMel).
CamocrosiTesibHast padoTa odyuarommxcs Nel0 1
IToaroroBka npe3eHTalyy JUIsl 3allUThI Kelica.
CamocrosiTesibHas padora o0yuaromuxcs Nell 1
IToaroroBka npe3eHTalyy JUIsl 3allUThI Kelica.
IIpome:xyTouHasi arrecranus (1udpdepeHuMpoBaHHbIN 3a4eT)
Bcero: 72
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3. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O ITPE/IMETA

3.1 TpeboBaHusl K MUHUMAJILHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecnedeHUI0

VueOHbIi mpenMer peanusyercsi B yueOHOM KaOuHETe Oe30HMacCHOCTH JKU3HEIEATEIBHOCTH U
OXpaHbl Tpya.

O06opynoBaHue yueOHOTo KaOuHeTa:

— MOCaJ0YHbIE MECTA MO KOJIMYECTBY 00YUAIOIINXCS;

— pabouee MeCTO MperoaBaTes;

— METOJIUYECKHE MaTepUalIbl O IPEIMETY.

Texnudyeckne cpeacTtBa oOy4yeHHS pabodero Mecra MpPENOAaBaTeNs:  KOMIIBIOTEPHOE
000pyJOBaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBAaHUSAM O€30HAaCHOCTH U HaI&KHOCTH,
IpeayCMaTPUBAIONIEE BO3MOXKHOCTh MHOTO(YHKIMOHAIBHOTO HWCIOJIB30BaHUS KaOMHETa C IEJIbIO
U3y4eHHs y4eOHOTO IpeMeTa, MyJIbTUMEINHHOE 000py0BaHUE (IIPOSKTOP U MPOSKIIMOHHBINA YKPaH MU
MHTEPAKTUBHAS JI0CKa), JJOKAIbHAs CETh C BEIXOJOM B Internet.

HanmeHnoBaHue crienuanbHOTO MOMEIICHUs: ydeOHas ayIuTOPHs Ul TPOBEACHHS MPAKTUIECKUX
3aHSATHH, TPYNNOBBIX KOHCYJNbTalMH, WHAWBUAYAJIbHBIX KOHCYNbTAllMH, TEKYIIEro KOHTPOJIS,
MIPOMEKYTOYHOW aTTeCTAllMH, OCHAIICHHAs 000pY/IOBaHUEM U TEXHUYECKHMHU CPEACTBaMHU OOy4YCHHS, a
TaKKe YUTAJIBHBIN 3aJl, IOMENIEHUE Ul CaMOCTOSTEIbHOW padoThl, C JOCTYNoM K cetn «/HTepHeT» U
OUOC. OcHameHHOCTh: KOMIUIGKT y4eOHOW MeOenw, HOYTOYK, NpPOEKIIMOHHOE O0OpyHAOBaHHUE
(MyIBTUMEIUITHBIA TPOEKTOP U dKpaH).

IlepeyeHb JTHIIEH3MOHHOIO U CBOOOHO PACIPOCTPAHSIEMOI0 NPOrPAMMHOIO o0eceYeHus :
CucremHuoe u npukiaaasoe 110

rlﬁl HaumenoBanue Ne nunieHszuu
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 (pa3ubrii Ne Ha KaxI0i
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Kontent-dunbtp SKYDNS 10-05109
IIporpammuoe obecneuenne no GNU General Public License (cBo6oaH0 pacnipocTpansiemoe)
Ne [lepeuenn
1 | Open Office
2 | Moii Odwuc
3 | Gimp

IIpu u3ydyenun npeamera B popMate JICKTPOHHOT0 00y4eHus ¢ ucnojb3osanuem J1OT
[Tporpammel 1ist Buaeokordepenimii: Zoom Cloud Meetings, Siuaexc Tenxemocr.
Onexrponnas mwiardpopma Moodle.
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3.2. UapopManoHHOe o0ecniedyeHne peain3anuu NporpaMmbl

Hns peanuzamuu mporpaMMbl  OMOIMOTEUHBIH (OHA 00pa30oBaTEIHLHOM OpraHU3aIllud HMEET
MEYaTHBIC W/WIU SJIEKTPOHHBIC 00pa3oBaTelbHbIC U MH(POPMAIIMOHHBIE PECYPCHI, PEKOMEHIYEMbIC IS
UCIIOJIb30BaHUS B 00Pa30BaTEIHHOM MPOIIECCE.

IlepeyeHb y4eOHBIX HM3IaHMid, JTONMOJHUTEJbHOH JuTeparypbl UHTepHeT-pecypcoB, 0a3bl
AaHHBIX 0U0IMOTEeYHOrO0 oHAA:

3.2.1 OcHOBHbIE HCTOYHHKH:

1. buonorus: 10-i knacc: 6a30BbIi ypoBeHb : yueOHuK / B. B. Ilaceunuk, A. A. KameHckuid, A.
M. Py6noB [u ap.] ; mox pexaknueii B. B. [Taceunuka. - 5-e uzj., crep. - Mocksa : [Ipocsemienne, 2023. -
223 c. - ISBN 978-5-09-103624-4. - Tekct : anmeKTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAs CHCTEMA.
- URL.: https://e.lanbook.com/book/334994 - Pexxum noctyna: mis aBropus. [lonb3oBateneii/

2. buonorus: 11-i knacc: 6a30BbIid ypoBeHb : yueOHUK / B. B. [Taceunuk, A. A. Kamencknii, A.
M. Py6moB [u ap.]. - 6-e u3n., crep. - Mockga : [Ipocsemenue, 2024. - 272 c. - ISBN 978-5-09-112165-0.
- Tekcr : onexkrpoHHeid // Jlamp :  2neKkTpoHHO-OMOIMoTeuHas cuctema. -  URL:
https://e.lanbook.com/book/409211 - Pesxum mocTyma: it aBTOPH3. ITOJIb30BATEIICH.

3.2.2 IlepedyeHb mNpoecCHOHAIBLHBIX 0a3 JaHHBIX M WH(POPMAIMOHHBIX CIPABOYHBIX
cHCTEM:

3. Koncynprantllumoc : cipaBoYHO-IIOUCKOBAsl cHucTeMa : opunmanbHbIi cait. — URL :
https://www.consultant.ru/. - Tekct : 37€KTPOHHBII

4. Tapant : uHQOpPMAIMOHHO - ipaBoBoit moptain. — URL : https://www.garant.ru/ . — Teker :
3JIEKTPOHHBIN.

5. Kogmekc : mpodeccuonanbhas crpaBounas cuctema. — URL : http://www.kodeks.ru/. —
TekcT : 3IeKTpOHHBIN

6. DOnexrpoHHas OuOIMMOTeKa YYeOHO-METOOUYECKOro IIeHTpa 10 OO0pa3oBaHUIO Ha
JKEJIE3HOIOPOKHOM TpaHcmopre : opunuansubiii caiit. — URL : https://umczdt.ru/books/. — Pexum
JIOCTyTa: JJsl aBTOPU3. OJIb30BaTENIEH. - TEeKCT : 3JIEKTPOHHBIN.

7. Jlaub : snekTponHas Oubauoreunas cucrema. — URL : https://e.lanbook.com/. — Pexum
JIOCTyNa: JAJsl aBTOPU3. OJIb30BaTeNIEeH. - TEeKCT : 3JIEKTPOHHBIN.

8. BOOK.ru: snextpoHHo-OmOmuoreyHas cucrema : caidt / KHOPYC : wusnareascTBo
yueonoi nmureparypsl. — URL : https://book.ru/. — Pexxum mocTyma: aj1s aBTOpHU3. MOJIb30BaTEICH -
TeKcT : 2IeKTPOHHBIH.

9. eLIBRARY.RU : nayunas snexrponHas O0ubiamoreka : caidt. — Mocksa, 2000. — URL :
http://elibrary.ru. — Pexxum noctyma: ajsi 3apeructpup.. nojb3oBareneid. — TeKCT : AJIeKTPOHHBIN.

10. MunucrepctBo Tpancroptra Poccmiickoit ®@enepanuu : opunmuanbHbI cailT. — MockBa,
2010-2025. — URL : https://mintrans.gov.ru/. — TekcT : 3JIeKTPOHHBIH.

11. PXK]JI : opunmanehsiii caiit. — URL : https://www.rzd.ru/. — TekcT : 3eKTpOHHBIH

12. ®denepanbHOE areHTCTBO JKEJIE3HOAOPOKHOTO TPAHCIOPTAa : OQUIUANBHBIN CalT. —
Mockga, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 31eKTPOHHBIHA.
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHHMSA YYEBHOI'O IPEJIMETA

KoHTpons W oOleHKa pe3yabTaToB OCBOEHHUS YUEOHOTO NpEIMETa pacKpbIBAIOTCS depes
JUCHUILUIMHAPHBIE pE3yJIbTaThl, HampaBieHHble Ha (opMupoBaHue oOUMX U NPOodeCCHOHATBHBIX

KOMIIETEHIIM 10 pa3/ienaM U TeMaM COJIepKaHMsl yueOHOTro MaTepuana.
[TpomexxyTounast arrectamus B hopme oughghepenyuposannozo 3auema.

Oowmasn/ Paznen/ Tema Tun onleHOYHBIX MEPONPUSTHS
npodeccuoHaJIbHAasI
KOMIIeTEeHLUSA

OK 01. Beioupars | Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3, | O6¢cyxaeHue o BOmpocam JICKIIUN

CIIOCOOBI pemenus | 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3paborka rioccapus

3amay 9.1-9.3, 9.4 II-o/c?, 9.5 II-o/c, | 3anonHeHue CPaBHUTEIBHBIX TAOJIHII

npohecCHOHABLHOM 10.1, 10.2, 10.3 IT-o/c, 11.1 T1-o/c | TectupoBaHue

eI TEeIILHOCTH VYcrHblii onpoc

MPUMEHUTEITHHO K JlukTaHT Ha HCIIOJIb30BaHKE

Pa3IMYHBIM KOHTEKCTaM apryMeHTOB, OMOJIOTUMYECKOM
TEPMHUHOJIOTHH U CHMBOJIUKH
WuauBuayanbHas CaMOCTOATEIbHAs
pabora
[IpencraBnenue pe3yNnbTaToOB

MPaKTUYECKHUX U J1a00paTOpPHBIX padboT
3amuTa TBOPUYECKHUX padoT

3amuTa UHAUBUAYATbHBIX IPOCKTOB
Brimonnenue 3a1aHuii MpOMeKyTOYHOU
aTTeCTaIluu

OK 02. Hcnonb3oBarb
COBPEMEHHBIE CpeCTBa
IIOUCKa, aHanmu3a
u MHTEpIIpeTaluu
uHpopManuy,

" UH(POpPMaIMOHHbIE
TE€XHOJIOTHH JUIs
BBITMIOJTHEHUS 3a1a4y
npodeccuoHaIbHON
JeSITEIbHOCTH

Temnr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-
4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1,
8.2, 9.1-9.3, 9.4 IT-o/c, 9.5 II-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OnenuBaemasi AUCKYCCHUs 1O BOIIPOCaM
JICKIIUN

Pa3paboTka MEHTaIBHON KapThl B MUHU
rpymnmax

Bremmonnenue u 3ammuTa 1a60paTOpHBIX
pabor

[IpencraBienue pE3yIbTaTOB
MIPAKTUYECKHUX U JJAOOPATOPHBIX padoT
[IpencraBieHne yCTHBIX COOOIIEHUH ¢
Hpe?’eHTaHI/IeI\/JI, IIOATOTOBJICHHBIX IIO
MIEPEYHIO HMCTOYHUKOB,
PEKOMEHIOBAaHHBIX IPEIOJIaBaTEIIeM

OK 04. 3d¢dexruBHO
B3aUMOJICUCTBOBAaTL U
paboTaTh B KOJIIEKTHBE
1 KOMaHe

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, 9.4 TII-o/c, 9.5 Il-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OO6cy>kaeHue Mo BoIpocam JIEKIUH
IIpencraBnenue pe3yabTaToOB
NPaKTUYECKUX U Ja00paTOPHBIX paboT
3amuTa TBOpUYECKUX padoT

3amuTa MHIMBUYaJIbHBIX IIPOEKTOB

OK 07. ConeiicTBOBaThH

COXPaHEHHIO
OKpY)Karolen  cpensl,
pecypcocOepexeHuto,

IMPUMCHATH 3HAHUA

00 U3MECHEHHH KjiyuMara,
IMPUHIUITBI

Temer 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-
43, 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1,
8.2, 9.1-9.3, 9.4 IlI-o/c, 9.5 TI-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OO6cyxaeHune mo BompocaM JICKITUN
Pa3pabotka rioccapus
3anoHeHUe CPAaBHUTEILHBIX TaOIHI]

TectupoBanue
YcTHBII onpoc
JukTaHT Ha UCIIOJIb30BaHUE
apryMeHTOB, OHOJIOrN4YeCcKON

2 TIpodeccMoHaNBEHO OPUEHTHPOBAHHOE COJIEPYKAHUE (COIEPHKAHME TTPHKIIATHOTO MOJLYJIS )
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OEpEKITUBOTO
MIPOU3BO/JICTBA,

3 dexTuBHO
JIECTBOBATH

B Ype3BhIYAITHBIX
CUTYaIUIX

TEPMHUHOJIOTUHU U CUMBOJIUKHA

NuauBuayanbHas CaMOCTOSITENIbHAS
pabora
IIpencrasnenue pe3ynbTaTOB

MPAKTUYECKHUX U JTaOOPaTOpPHBIX padboT
3amuTa TBOPUYECKUX padoT

3aluTa UHAUBUAYAIbHBIX IPOEKTOB
BrinosiHeHue 3a1aHuil IPOMEXKYTOYHOM
aTTecTaluu

[IK 3.1. ITnanupoBats u
OpraHU30BBIBATH
pabory o
TPaHCIIOPTHO-
JOTHCTUYECKOMY
0o0cy>)KMBaHUIO B cepe
IPY30BBIX IEPEBO30K

I1-o/c

IIpencrasnenue pe3ynbTaTOB
IPAaKTUYECKUX U Ja00OpaTOpHBIX padoT.
Belmonnenue  kedica  Ha  aHanu3
MHGOPMALUU O HAYYHBIX JOCTHIKEHMSIX
B 00JIACTM TE€HETHYECKUX TEXHOJOTHH,
KJIETOYHOM  MH)KEHEpUH,  IHUIIEBbIX
OMOTEXHOJIOTHH, IIpEJICTaBICHNE
pe3ysbTaTOB PEILICHHsI KEHCOB.

3amura Kelca: IpeJICTaBICHNE
pe3yiIbTaToB pereHus KelcoB
(BBICTYIIJIEHHUE C [TPE3EHTALIUEN).
Beinonnenue 3ajanuii npoMexyTOYHON
aTTeCTAllNU.
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYYEHMU S

5.1 IMaccuBHBIE:

- JIeKUUH TPaJULMOHHbIE O€3 NPUMEHEHHUs MYJIbTUMEIUWHBIX CpPeACTB W 0e3 pa3gaToyHoOro
MaTepuana,

- IEMOHCTpaIs y4eOHbIX (PHIIBMOB;

- pacckas;

- CeMHUHapbl, MPEUMYIIECTBEHHO B BHJE OOCYXJEHUS AOKIAJ0B CTYIEHTOB 10 TeM WU HHBIM
BOIIPOCaM;

- CaMOCTOSITENIbHbBIE U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmseue  npenooaeamens Kak cyOvekma c  00y4AIOWUMCA  KAK  0O0BbEKmom
NO3HABAMENLHOU 0esIMENbHOCU).

5.2 AKTHBHBIE H HHTEPAKTUBHbIE:

- aKTHUBHBIC U HHTCPAKTUBHBIC JICKIIUH;

- pabora B rpymmax;

- yueOHas IUCKyCCus;

- JICTIOBBIC U POJICBBIC UTPHI;

- UTPOBBIC YIIPAXKHCHWS;

- TBOPYECKHUE 3/IaHUS;

- KpyTJIbIe CTOJBI (KOH(PEPEHIINN) C UCIIOJIb30BAHUEM CPEJICTB MYJIbTHMEINA;

- pemeHne npoOJIeMHBIX 3a/1a4;

- aHAJIM3 KOHKPETHBIX CUTYaIlUi;

- METOJ MOJ1yJIbHOTO O0yUEeHHSI,

- 00y4eHHE C UCTIOIH30BAHUEM KOMITHIOTEPHBIX 00YUYaIOIIUX MPOTPAMM;

(63aumooeticmeue  npenooasamensi Kak —CyOvekma ¢ OOYYAIOWUMCA  KAK — CYOBEKmMoM
NO3HABAMENbHOU 0esIMeNlbHOCU).
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