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

1.1 ObaacTh npuMeHeHHsI padoyeii MporpaMMbl

Pabouast mporpamma yueOHoro mpeamera OVYIIL.13 buonorust sBiseTcss 4acThblO MPOTPAMMBI
cpennero o6mero o6pazoanus 1o cnenuambHocTH CIIO 23.02.01 Opranuzamuss TEpPeBO30K U
yhpaBiieHUE Ha TpaHcnopTe (1o BuaaMm) (yrBepkieH npukazoM Munnpocseuienus Poccun ot 20.03.2024
Nel76). Pabouas mporpamma OVYIIL.13 buonorus paspaborana B cootBerctBuu ¢ ®I'OC COO (B
JNCUCTBYIONIEH peNaknuu) W C Yy4Y4eTOM TNPUMEpPHOW paboyeil mporpamMmbl  00IIe00pa3oBaTEIbLHOM
TUCIUTIINHBI «bronorusy mist npodeccrnoHanbHbIX 00pa3oBaTenbHbIX opranu3amuii UPITIO (yrBepkaena
npoTtokonoM Ne6/2025 ot «18» anpenst 2025 1.).

[Tpu peanmuzanuu pabodell MporpaMmbl MOTYT HCHOJB30BATHCS pPa3UYHbIE 00pa3zoBaTeibHbBIC
TEXHOJIOTUH, B TOM YHCJIC JUCTAHIIMOHHBIE 00pa30BATEIbHBIC TEXHOJIOTHH, SJIEKTPOHHOE 00yUEeHHE.

Pabouass mporpamma yue6Horo mpemmera OVYIIL.13 buonorus Moker OBITh HCIOJIb30BaHa B
poecCHOHATLHOW TOJTOTOBKE, MEPEIMOArOTOBKE U  IOBBIIMICHUW KBaTHM(PUKAIUU pabodmx II0
npodeccusm:

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-TITICC3 yueOusbiii mpenmer OVIIL.13 buonorus BXOIUT B COCTaB
o0mmx y4eOHBIX TPeIMEeTOB, (HOPMHUPYEMBIX U3 00s3aTeNbHBIX MpeaMeTHbIX obnacteir @I'OC cpenHero
obmero o6pazoBanus, s cnenuansHocTeld CIIO. C yuétoM mpoduiis ocBauBaeMoi CHeNHMaTbHOCTH
y4eOHBIN TTpeAMET peanusyercs Ha | Kypce.

1.3 Iliianupyembie pe3yJbTaThl 0CBOEHHS Y4eOHOT0 NpeAMeTa:

1.3.1 Ilean 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 aucuumuiuHbl «buonorus» Ha
0a30BOM YPOBHE — OBJaJieHHE 00Y4aIOUIMMHCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHAILHOW OpraHu3alluu
KHUBBIX CHCTEM DPAa3HOTO paHra ¥ MPHOOpPETeHHWEe yYMEHWI HMCIOb30BaTh ATH 3HAHHS JJISI TPAMOTHBIX
JeWCTBUI B OTHOIIEHUN OOBEKTOB KUBOU MPUPOIBI U PELICHUS PA3TUUHBIX )KU3HEHHBIX NPOOIIEM.

JlocTiokeHne e HM3Y4YeHUs NUCHUIUINHBI «buojorus» Ha 0a30BOM YpOBHE 00ecrednBaeTCs
pelLIeHHEM CIIEAYIONINX 3a/1a4:

J OCBOCHHE 00YJarOIIUMUCS CUCTEMbI 3HAHUH O OMOJIOTHIECKUX TEOPHSIX, YICHUSX,

3aKOHaX, 3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBHIaX, CIYXalUX OCHOBOW ISl (OpPMHUPOBaHUS
NPEJCTaBICHUNA O €CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOAAX HAy4YHOIro IMO3HAaHUS, CTPOCHHUH,
MHOT000pa3uy U 0COOEHHOCTSIX KHUBBIX CUCTEM Pa3HOTO

YPOBHSI OpPraHU3aLIMH, BBIIAIOLINXCS OTKPBITHIX U COBPEMEHHBIX HCCIIeIOBAaHUAX B OMOJIOTHH;

J dbopmMupoBaHHe Yy OOYYarOIIUXCS TO3HABATEIBHBIX, WHTEIUIEKTYaJbHBIX W TBOPUYECKUX

CTIIOCOOHOCTEH B MPOIIECCEe aHANM3a JAHHBIX O MYTSIX Pa3BUTHS B OMOJIOTHH HayYHBIX B3TJISIOB,

U7eH U MOAX0J0B K U3YUEHHIO JKUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aINH;

J CTaHOBJICHUE Yy 0OyJarOmMXCsl 00Iel KyIbTyphl, ()yHKIIMOHAIEHOW TPaMOTHOCTH, Pa3BUTHE
yMEHUH OOBSCHATh U OLEHHUBATH SBJICHUS OKPY)KAIOLIEr0 MHpa >KUBOM MPHUPOJIbI HA OCHOBAaHUU
3HAHWH U OIIBITA, TIOJYYEHHBIX MTPH N3YUYECHUH OMOJIOTHH;



. dbopMupoBaHre y OOYYarOMIMXCS YMEHUW WILIIOCTPUPOBATh 3HAUYECHUE OUOIOTHYECKUX
3HAHUA B MPAKTUYECKOW [E€ATEIbHOCTU 4YEJIOBEKa, Pa3BUTUHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTUI;

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

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 JIEATEILHOCTH 10 OTHOLIEHUIO K OKPYKalOLLEn cpelie,

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  OpUEHMUPOBAHHOe cooepiicanue. B ocnosnoe coodepowcanue 6xntoueHvl  6ce
cooepoicamenvHble JUHUU, KOMOopbvle Npedazaromces Oas 0013amenbHo20 U3VYeHus hedepaivHou
00pazoeamenvbHol NPOSPAMMOl cpedne2o obujeco obpazosanus no buonoeuu (bazoevlil yposens). [lpu
paspabomke  pabouell  npocpammvl  OUCYUNIUHDL, npenodasamens — 6npage  UMEHUMDb
nocie008amenrbHOCHb U3YYEeHUs U 00beM Yaco8, OMBOOUMbIL HA U3YYEHUEe MeM OCHOBHO20 COOEPHCAHUSL
0JIs1 YCMAHOBNIEHUSL MENCNPEOMEeMHbIX C@sA3ell ¢ Opyeumu OUCYURIUHAMU 00ueobpa308amenibHo2o U
obwenpogheccuonanvroeo yuknos yueonoco naana OII CIIO. Ilpenooasamenv 6npage 3ameHumv
JabopamopHsle U NpaKmuyeckue 3aHsAmus OCHOBHO20 COOEPI’CAHUS HA AHANOUYHble NO MmeMAamuke,
VUumuleas umeioujeecs 8 00pazoeamenvHol op2anuzayuu 000pyoosaHue.

Ocnognoe cooepoicanue NpUMepHOU pabouell npocpammvl OUCYUNIUHBL, 00paA308amenbHas
opeaHusayus — camoCmosiImMeNbHO — pacuupsem memMamukou NpogheccUuoHarbHOU  HANPasienHOCmu
(npogheccuoHaIbHO  OPUEHMUPOBAHHBIM  COOEPIUCAHUEM UIU COOEPIHCAHUEM NPUKIAOHO20 MOOYIls),
Heobxooumotl 0 Oanvheuwe2o ycnewrnozo oceoenus OII CIIO. Ilpenodasamensy modcem 6viOpanmbv
cooepoicanue NPUKiIAoOH020 MOOYJIsl U3 NPEOSIONCEHHBIX 8APUAHMO8, 8 COOMBEMCMBUU C 0COOEHHOCAMU
cghepovl OessmenvHOCmMU OYOYWUX CREYUATUCMO8 UIU pa3pabomams €20 camocmosmensHo, UHMe2pupys
codepocanue oucyuniunvl «buonozusy ¢ codepocanuem 006wenpopeccuoHarbHbIX OUCYUNIUH U
npogheccuonanvrvix mooynei OIl CIIO c yenvio hopmuposanusi npogeccuonaibHblX KOMHemeHYui.

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

yMeThb:

—  ONpedensaTh KHUBbIE OOBEKTHl B MPUPOAE; MPOBOAUTH HAONIOACHHS 3a SKOCHCTEMaMHU JUIs
BBISIBJICHHSI €CTECTBEHHBIX M AaHTPOIIOT€HHBIX U3MEHEHUH, HHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOICHHUIA,

— TPOBOAWTH  TpOCTEHIIME  OMOJOTMYECKHE  DKCHEPUMEHTANbHBIE  WCCIEIOBAaHHUS  C
co0IIroIeHUEM MTpaBHII GE30MACHOT0 00paIeHUsI C 00bEKTaMU U 000PYI0BAaHUEM;

—  HUCHOJB30BaTh MHPOPMAIHIO OMOIOTHYECKOTr0 XapaKkTepa U3 pa3ITuvHbIX 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 OCOOECHHOCTH JKHBBIX CHCTEM DPa3HOTO YPOBHS OpTaHU3aIlHH,
3aKOHOMEPHOCTH MPOTEKAHUSI OMOJIOTUUECKHUX TPOIECCOB U SIBJICHUN B OKPYXKAIOIIEH CpeJie, MEeTOCTHYIO
HAyYHYIO KapTUHY MHPA, B3aUMOCBSI3H U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTH)KEHUH OHOJOTMYECKOW HayKu W TEXHOJOTMH B INPaKTHUYECKOH
JESTeTbHOCTH YeJIOBEKA, PAa3BUTHU COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTHIA U arpoOMOTEXHOIOTHH.

1.3.3 Ilnanupyemble pe3y/JbTaThl OCBOCHHMS O001Ie00pa30BaTeJbHOW JUCHMILIMHBI B
coorBercTBUHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6ume xommerenuuu (nanee — OK) u npodeccuonanbubie komnereHuuu (nanee — 1K) ®I'OC
CIIO B cOOTHECEHWH C JHYHOCTHBIMH, METANpPEJIMETHBIMH M TPEAMETHBIMH pPe3yabTaTaMu OOyUYCHHS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrasieHbl B Ta0IHIIE:



Ko u I[lnannpyemMble pe3yabTaThl OCBOCHUS JUCHUIIMHBI

HAHMMEHOBaHUe

(l)OpMI/lpyeMbIUX O6mue’ JucuMIInHApHbIe®

KOMIIeTeHIUil
OK O01. Bwibupats | JIudHOCTHBIE pe3yabTaThl JOJDKHBI OTpakatb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHWM O MECTE€ M POJU OHOJOTHUH
CHOCOOBl  pemIeHus | TPYAOBOTO BOCIIUTAHUS: B CHCTEME HAY4YHOTO 3HaHUS; (YHKIHMOHAIBHOW TI'PaMOTHOCTU
3a1a4 - TOTOBHOCTb K TpPYAY, OCO3HaHUE IIEHHOCTH MAacCTEepCTBa, | YelIOBeKa JUIsl pEHICHUS )KU3HEHHBIX TPOOJIEeM.
npodecCHOHATBHON | TpyAoIooue; I[IP6 2.ChopMUpPOBAaHHOCTb YMEHHSI PACKpBIBATH COJEPKAHUE
e TEIbHOCTH - TOTOBHOCTbh K AKTUBHOH JAEATEIbHOCTH TEXHOJOTMUYECKOH | OCHOBOIOIATAIONINX OMOIOTUYECKUX TEPMUHOB U MOHSITHI: KU3Hb,
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CHOCOOHOCTb | KJI€TKa, TKaHb, OpraH, OpPraHu3M, BMJI, IOIYJALHS, SKOCHUCTEMA,
K Pa3IMYHbIM | HHULUUPOBATH, MJIAHUPOBATh U CAMOCTOATEIHHO BBIINONHATH | OMOLIEHO3, Obuocdepa; MeTaboan3M (0OMEH BEIIeCTB
KOHTEKCTaM TaKylo JeSITeIbHOCTD; U TIPEBpaIleHHE SHEPTUH), TOMEOCTa3 (CaMOpEeryJsius), OMOCHHTE3

- HWHTEepeC K pa3iuyHbiM cdepam mnpodeccuoHaIbHON
JESTCIILHOCTH.

MetanpeameTHbIe pe3ynbTaThl 1OJKHBI OTPaXaTh:
OBnajieHue YHUBEPCAIBHBIMU YICOHBIMH MTO3HABATEIIBHBIMU
NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

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

- YCTaHaBNUBATh CYIIECTBEHHBIH MpPU3HAK WU OCHOBAHHS
JUTISL CpaBHEHUS, KilacCu(UKaIy U 0000IIEeHHMS;

- OTIIPENENATh LEH e TEIbHOCTH, 33/1aBaTh apaMeTpPhl

¥ KPUTEPUU UX JOCTHKCHHUSI,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMaTPUBACMBIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBHE PE3YJIHTATOB
MOCITIEACTBHUM JIEATENHHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMHU y4eOHO-UCCIIeIOBATEHCKOM

U TPOCKTHOW JICATEIHHOCTH, HABBIKAMHU pa3perieHus

ACATCIIBHOCTb, OICHUBATH
oM, OLCHUBATb  PHUCKHU

Oenka, CTPYKTypHas OpraHU3alusi XUBBIX CUCTEM, JUCKPETHOCTD,
caMOperyJiLus, CaMOBOCIIPOU3BECHUE (penponykuus),
HAaCJIEJICTBEHHOCTh, HM3MEHUYMBOCTh, JHEPrO3aBUCUMOCTb, POCT H
paSBI/ITI/Ie, ypOBHeBaFI opraHmaum{.

I[IP6 3.ChopMUpPOBAaHHOCTH yMEHHS PACKphIBaTh COJEp>KaHUE
OCHOBOIIOJIATAOIINX OMOJIOTHYECKUX TEOPUH U THUIIOTE3: KIETOUYHOMH,

XPOMOCOMHOM, MYTallHOHHOW, 3BOJIOLMOHHOM, NPOUCXOXKIECHUS
YKU3HU U YeJIOBEeKa.
I1P6 4.CpopMHpPOBaHHOCTh YMEHUS pacKpbIBaTh

OCHOBOIOJIararoue OnoornyecKkue 3akoHsl U 3akoHomepHocTH (I
Menpens, T. Moprana, H.HW. BasuwioBa, 3. TI'ekkens,
®. Miomiepa, K. Bbopa),rpanuisl MX NPUMEHUMOCTH K >KHUBBIM
CUCTEMaM.

[TP6 S5.IIpuoGpeTreHne ombITa NPUMEHEHHS OCHOBHBIX METOOB
Hay4YHOTO MMO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTHH: HAOIIOICHUS

Y ONMCAHUS KUBBIX CHCTEM, MPOIECCOB M SIBIICHUW; OPTaHU3AIlUN U
MPOBEICHUS] OMOJIOTUYECKOTO YKCIIEPUMEHTA, BBIIBUKCHHSI THIIOTES,
BBISIBIICHUSI 3aBHCHMOCTH MEXKIY HCCICIYEMbIMU BEIUYHMHAMH,
00BsICHEHUS MOJTYYEHHBIX pe3ynabTaToOB
1 (OPMYJIIMPOBAHUS BBIBOJIOB C MCIOJb30BAaHUEM HAYYHBIX TTOHITHH,

2YKa3bIBAIOTCA JTUYHOCTHBIE M MeTanpeaMeTHbIe pe3ynpTarsl u3 ®TOC COO, B popMHUPOBAHUM KOTOPBIX YUAaCTBYET 001e06pa30oBaTeIbHAS JUCIUILINHA.
3 IucumnnrnapHsle (IPEAMETHBIE) PE3YIbTAThl YKA3bIBAIOTCA B COOTBETCTBUHM € UX NMONHBIM nepeuneM 8o ®T'OC COO. Ilpeamernsie pe3ynbTaThl 6a3080ro yposHs (ITP6)
aymepytotcs B cooTBeTcTBHH PI'OC COO (Ilpuka3z Munobprayku Poccnn ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).




npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTyaJU3UPOBATh 33J1a4y, BBIBUTATh TUIIOTE3Y

€¢ pelICHHs, HAXOJUTh AapryMEHTHl IS JO0Ka3aTelbCTBa
CBOMX YTBEPXKICHHM, 3a/JaBaTh IapaMeTpbl M KPUTCPUHU
peleHus;

- QHAJM3WPOBATh IIOJIYYCHHBIC B XOJE PCIICHUS 3aJa4u
pe3yNbTaThl, KPUTUYCCKH OICHWBATh WX JOCTOBEPHOCTD,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;
pa3pabarbeIBaTh IUIAH PEHICHHS TPOOJIEMBI C YUETOM aHAIIN3a
UMCIOIINXCS MAaTePHAILHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

U MPAKTHYECKYI0 00J1aCTH )KU3HEICITCILHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX NPECIMETHBIX
obnacreii;

- BBIIBHUraTh HOBBIC HJICH,
MOJIXOJIbI U PEIICHUS

npeajaratb OpUIrHHAJIbHBIC

TEOPHI U 3aKOHOB.

I[MP6 6.ChopMUpOBAaHHOCTh YMEHHS BBICTSATh CYIICCTBCHHBIE
NPU3HAKH BUPYCOB, KJIETOK MPOKAPUOTH IYKAPUOT; OTHOKICTOYHBIX
U MHOTOKJIETOYHBIX OpPraHU3MOB, BHJOB, OHMOTEOLIEHO30B U
OKOCHCTEM; OCOOCHHOCTH IpPOIECCOB OOMEHa BEUIECTB U
MpeBpaIleHs] YHEPrUUd B KIETKE, (DOTOCHHTE3a, IIIACTUYECKOTO H
JHEPreTUYeCKOro  OOMEHa, XEMOCHHTE3a, MHUTO03a, Meko3a,
OIUTOJIOTBOPEHUS, PA3BUTHUS M PA3MHOXKEHUS, WHIAHBHIYAILHOTO
pa3BuUTHs oOpraHu3Ma (OHTOTEHe3a), OOphOBI 3a CyIIEeCTBOBaHUE,
€CTeCTBEHHOTO O0TOOpa, BUA000Pa30BaHUS, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB K Cpelic OOMTaHUs, BIUSHUS KOMIIOHCHTOB YKOCHUCTEM,
AHTPOTIOTEHHBIX W3MCHCHHI
B 9KOCHUCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B OHocepe.

[TP6 7.ChopMupOBaHHOCTh YMEHUS IPUMEHSATD MOJIyY€HHbIE 3HAHUS
Ui OOBSICHEHHsT OHMOJOTWYECKHX MPOIECCOB M SIBICHUH, IS
NPUHATHS TPAKTHYECKUX PEHICHUH B MIOBCEIHEBHOW YKU3HU

C Lenblo obecrieueHus: 0€30MaCHOCTU CBOETO 37J0POBbSI U 3JJ0POBBS
OKPY>KaIOIIUX JIFOACH, COOI0IEHUsI 3JI0POBOTO 00pasa KU3HU, HOPM
IPaMOTHOTO TIOBEACHUS B OKpYXKalOIled MNPUPOIHONW cpene;
MOHWMaHWEe  HEOOXOJAWMOCTH  HCIIONB30BAaHHUS  JOCTHIKEHHH
COBpPEMEHHOW OHONOTMHM M OWOTEXHONOTHUH M PalMOHAIBHOTO
MIPUPOIOTIOIB30BAHHS.

ITP6 8.CdhopMupoBaHHOCTH YMEHHUSI peliaTh OMOJIOTHYECKHE 3aa4H,
COCTaBJISITh TCHOTHITHYECKUAE CXEMBI CKPEIIUBAHUS

JUIS pa3HBIX THUIIOB HACIEJAOBaHUS TPU3HAKOB Y OpPraHU3MOB,
COCTABIISITH CXEMBI TEPEHOCA BEMIECTB M DHEPTHH B JKOCHCTEMax
(uernu muTaHus, MUIIEBLIE CETH).

I[TP6  9.ChopMuUpOBaHHOCTL yMEHHH KPUTHYECKHA OIEHUBATH
nHpopManu0  OMOJIOTUYECKOTO  COACpX aHHS,  BKIIOYAIOIIYIO
TICEBJIOHAYYHbIC 3HAHUS W3 Pa3IMIHBIX HMCTOYHUKOB (CpeicTBa
MaccoBoi  WHGOpMALMK,  HAYYHO-TIONMYJSAPHBIE  MaTEpUabl);
WHTEPIPETUPOBATH ATUYECKHE ACTICKTBI COBPEMEHHBIX
WCCIEIOBAaHUM B OWONOTHHM,  MEIUIIMHE, OUOTEXHOJOTHUH;
paccMaTpuBaTh riio0abHbIC IKOJIOTHUECKHE POOIEeMBI

COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
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MO3UIHIO.

I[MP6 10. CdopmupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBCHHBIE
NUCbMEHHBIE M YCTHBIE COOOIICHHsS] Ha OCHOBE OHOJIOrMYecKoit
nH(OpPMAIIMY U3 HECKOJIBKHX MCTOYHUKOB, TPAMOTHO HCIIOJIB30BATh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 02.
Ucnonb3oBathb
COBPEMEHHBIC
CpeacTBa  IIOMCKa,
aHaJm3a

U UHTepIpeTaIuu
uHpOpMaUn

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

JIM9HOCTHBIE pE3yNbTaThl JIOJDKHBI OTpaXkaTb B YacCTHU:
[ICHHOCTH HAYYHOTO ITO3HAHHMS:

-c(hopMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HayKd W OOIIECTBEHHOU
NPAKTUKHA,  OCHOBAaHHOIO  Ha  JWaliore  KYJBTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B TIOJIUKYJIBTYPHOM MHpE.

MertanpeaMeTHbIe Pe3yIIbTaThl JOJDKHBI OTPAXKATh:
OBnajieHWe YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
NENCTBUSIMU:

B)paboTa ¢ MHpOpMaLuei:

- BJIaACTH HaBBIKaMH MMOJIYYCHHU I/IH(l)OpMaI_[I/II/I
nus3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIBbHO
OCYHICCTBIIATDH ITOUCK, aHaJIu3s, CUCTCMaTu3almro

U UHTEPIIpPETalNIi0O MHPOPMAIUHN PAa3INYHBIX BUAOB U GOpM
IIPEICTABIICHNUS;

- OIIEHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTH HH(pOpMaIuH,
€€ COOTBETCTBHUE MPABOBLIM ¥ MOPaAJIbHO-ITUYECKUM HOpMaM

ITP6 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE M POJTU OUOIOTHH

B CHCTEME HAy4yHOro 3HaHUSA;, (YHKIMOHAIBLHOM T'PaMOTHOCTH
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIeM.

[TP6 7.ChopMHUpOBaHHOCTH YMEHUS IPUMEHATD MMOJTyYECHHBIC 3HAHHS
JUIsl  OOBSICHEHMsSI OMOJIOIMYECKHX IPOLIECCOB U SBJIEHUH, s
NPUHSTUS TPAKTUYECKUX PEUICHUH B OBCEAHEBHON KU3HU

C 1eNbl0 o0ecriedeHns 0€30IacHOCTH CBOETO 37I0POBbS M 37J0POBbS
OKPYKaIOIIUX JF0JeH, COOMI0ACHHS 3I0pOBOr0 00pa3a >KU3HH, HOPM
rpaMOTHOTIO MOBEAEHUS B OKPYXAKOIIEH MNPUPOAHON CpeEne;
NOHMMAaHHE  HEOOXOIMMOCTH  HCIIOJIb30BAHUA  JTOCTHXKEHUU
COBpPEMEHHOM Ouosorun M OUOTEXHOJOTUN MJIs PALUOHAIBHOIO
IPUPOJIOTIOIH30BAHUS.

I[MP6 10. CdopMupoBaHHOCT, YMEHHMM CO3/1aBaTh COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOLIECHHS Ha OCHOBE OHOJIOrMYECKON
MH(}OPMALIUK U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
HOHATHIHBIN anmapaT 61MoI0run

OK 04. O¢ddexTuBHO
B3aMMO/IEHICTBOBATh
u paboTaTh

B KOJIJICKTHBE

¥ KOMaH e

JImgyHOCTHBIE pE3yIbTaTbl MOOJDKHBI OTpaXaTb B YaCTH:

LEHHOCTH HAYYHOTO TIO3HAHUA: OCO3HAHHE LEHHOCTHU
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTh  OCYILECTBIATH
MIPOEKTHYIO Hu HCCIIEI0OBATENBCKYIO JIeITEILHOCTD
VHJIUBUYAJIBHO U B TPYIIIIE.

MeranpeamMeTHbIe PE3YyabTAThI JOJKHBI OTPAXKaTh:
OsmageHne YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) cOBMECTHAsI IESITEIIbHOCTb:

- IOHUMATb U UCTIOJIB30BaTh MPEUMYILECTBA KOMAH/IHOM

Y MHIUBHIyaJIbHOM paboTHI;

- OpUHUMATh LM COBMECTHOW  JEATENbHOCTH,
OpraHU30BBIBATh M KOOPAUHUPOBATh JCHCTBUS

[TP6 S5.IIpuoGpereHue ombITa NPUMEHEHHS OCHOBHBIX METOOB
HAy4YHOTO TO3HAHUS, HCIONb3yeMbIX B OHOJIOTHUU: HAOMIOJIEHUS U
OTIMCAHUs JKUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUHN; OpPraHM3allud U
MPOBEICHUS] OMOJIOTUYECKOTO YKCIIEPUMEHTA, BBIIBUKCHHSI THIIOTES,
BBISIBIICHUSI 3aBHCHMOCTH MEXKIY HCCICIYEMbIMU BEIUYHMHAMH,
00BSICHEHUS OTYYCHHBIX PE3YIbTATOB

1 (GOpMYJIIMPOBAHUS BHIBOJIOB C MCIIOJb30BaHUEM HAYYHBIX TTOHITHH,
TEOPHl 1 3aKOHOB




0 €€ JOCTIKEHHUIO: COCTaBIIATh IUJIaH  JICWCTBUH,
pacupenensiaTb poiad € YYEeTOM MHEHUUA YYaCTHUKOB
00CYyXJ1aTh pe3ybTaThl COBMECTHOM paboThI

OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu

cpenpl,
pecypcocOepekeHn
10, MIPUMEHSATD
3HAHUS

00 W3MEHEHUHU
KJINMATa, TPUHLIUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,

3P PEeKTHBHO
efcTBOBATH

B YpE3BBIYANHBIX
CUTYaIUAX

JInyHoCTHBIE pe3ynabTaThl JOJDKHBI OTPa)KaTb B YacCTHU:
JKOJIOTMYECKOT 0 BOCITMTAHHUS: - c(OpMHUPOBAHHOCTH
HKOJIOTUYECKOM KYJIbTYpbl, IOHUMAHUE BIMSHUSA COLUAIBHO-
SKOHOMMYECKHX MPOLIECCOB HA COCTOSHUE IPUPOAHON

U COIMAJBHON Cpelbl, OCO3HAHHE TII00AJBHOTO XapakTepa
9KOJIOTUYECKUX MPOoOIIeM;

- IUIAHAPOBAaHWE U  OCYLIECCTBICHUE  JICUCTBUM B
OKpYXKaloIllel cpelle Ha OCHOBE 3HAHMS LIEJEH YCTOMYMBOTO
pa3BUTHUS YEJIOBEYECTBA;

- AaKTUBHOE HENpUATHE JEHCTBUM,
OKpYKarolllei cpese;

- YMEHHE IIPOrHO3UPOBATh HeOJIaronpusTHoIe
JKOJIOTUYECKHE MOCIEACTBUS NPEAIPUHUMAEMBIX IEHCTBHM,
IIpeI0TBpallaTh UX;

- paclmupeHue  OmbITa
HaIpPaBJIEHHOCTH.
MeranpeameTHble pe3yabTaThl TOJKHBI OTPaXKaTh:
OBnanenne YHHUBEPCAIbHBIMU KOMMYHHUKaTUBHBIMU
NEUCTBUSIMH:

0) coBMeCTHas JIeSITEIbHOCTD:

- NOHMMaTb M MWCIOJIb30BaTh IPEUMYINECTBA KOMAHJIHOM
Y MHIUBU1YaJIbHON pabOThI;

INPUHOCAIIUX BPCO

JIESITEILHOCTH  DKOJIOTHYSCKOM

- HpI/IHI/IMaTI) neinun COBMGCTHOfI JACATCIIbHOCTH,
OpraHu30BbIBaTh u KOOPAUHUPOBATH JeHUCTBUS
M0 ee JOCTIDKEHUIO: COCTaBIATh IUIaH  JIEWCTBHIH,
pacrpenensiTb poJM € Yy4ETOM MHEHUW YYaCTHUKOB

00CyXJ1aTh pe3yibTaTbl COBMECTHOM pabOThI

I[IP6 5.[TpuoOpereHue oOmbITA MPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO MMO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIIOIEHUS

U ONMCAHUS KUBBIX CHCTEM, MPOLIECCOB U SIBICHUM; OpraHu3aluu 1
IPOBEJCHUS OMOJIOTUYECKOTO IKCIIEPUMEHTA, BbIIBHXKEHHUS TUIIOTES,
BBISIBJICHUSI 3aBUCUMOCTH MEXJIYy MCCIEAYEMBIMH BEJIUYMHAMH,
00BSICHEHUS MOTYYCHHBIX PE3YJIbTAaTOB

¥ (OPMYITHPOBAHUS BHIBOAOB C MCIOIH30BAHNEM HAYUHBIX TIOHSTHH,
TEOpUH U 3aKOHOB.

[TP6 6.ChopMUpOBAaHHOCTH YMEHHS BBIACIATH CYIICCTBEHHBIC
IpU3HAKU BUPYCOB, KJIETOK MPOKAPUOTU IYKAPUOT; OJHOKIECTOUHBIX
U MHOTOKJETOYHBIX OpraHMW3MOB, BHJIOB, OHMOI€OLEHO30B U
9KOCUCTEM; OCOOCHHOCTH TPOIECCOB OOMEHa BEHIeCTB U
NPEBpAICHUs YHEPTUU B KIETKe, (POTOCHHTE3a, IJIACTUYECKOTO U
SHEPreTUYecKoro oOMeHa, XEeMOCHMHTEe3a, MHTO03a, Meio3a,
OIIOJIOTBOPEHUS, PAa3BUTUS M PA3MHOXKEHHS, WHAMBHUIYaJbHOTO
pa3BUTHS OpraHu3Ma (OHTOTreHe3a), 60pbObI

3a CYIIECTBOBAaHUE, ECTECTBEHHOrO0 OTOOpa, BHJI000pa30BaHUI,
HNpUCIIOCOOTIEHHOCTH OpraHU3MOB K cpefe OOWTaHMs, BIMSHUSA
KOMITOHEHTOB 9KOCHUCTEM, AHTPOIOTE€HHBIX U3MEHEHU I
B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpAIllEHUE SJHEPTUU B Orocdepe.

ITP6 7.ChopMUpOBaHHOCTh YMEHUS TPUMEHSATH MOJIyY€HHbIE 3HAHUS
Uil OOBSICHEHHMsS] OMOJIOTMUECKHUX IPOLIECCOB U SBJICHUM, MJs
NPUHATHS TPAKTUYECKUX PEIICHWH B TIOBCETHEBHOM KH3HU
C Lenblo obecrieueHus: 0€30MaCHOCTU CBOETO 37J0POBbSI U 3JJ0POBBS
OKPY’KaIOIIMX JIO/IeH, COOIIO/IEHHs 30pPOBOTO 00pa3a KU3HH, HOPM
rpaMOTHOTO TMOBEAEHUS B OKPYXKAIOIIEH MPUPOJAHON  CpEJe;
MOHMMaHHE  HEOOXOJMMOCTH  MHCIONB30BaHUSA  JOCTHXKEHHMH
COBPEMEHHON OMOJIOTHH W OMOTEXHOJIOTHH JI1 parioOHAIBHOTO
IPUPOAONOIB30BAHUS




TK* 3.1.

- C(bOpMI/IpOBaHHOCTB YMCHHA Ha OCHOBE (benepaanoro KJ'IaCCI/I(bI/IKaHI/IOHHOFO KaTtajora OTXoa0B OIPEACIATE KJIaCC OIMAaCHOCTH

[TnanupoBaTh U | OTXOJIOB; arperaTHoe COCTOSIHUE U (PU3UYECKYIO (POPMY OTXO0B IIPOU3BOJICTBA;

OpraHU30BbIBAThH - OBJIQJICHHE METOJAaMH OIPE/CICHUS MOKa3aTeae YMCTBEHHOW pabOTOCHOCOOHOCTH, OOBSCHEHHE TMOJYYCHHBIX PE3yIbTaTOB U
pabory 1o | popmynupoBaHue BHIBOAOB (TUCHMEHHO) C HCIIOIH30BAHIEM HAYYHBIX TOHATUN, TEOPHI U 3aKOHOB;

TPaHCIIOPTHO- - cOPMHUPOBAHHOCTh yYMEHHS aHAJIM3UPOBATh MH()OPMAIMIO O HAYYHBIX TOCTHIKCHHUSX B 00JACTH T'€HETHYECKHUX TEXHOJIOTHIA,
JIOTUCTUYECKOMY KJIETOYHOU MHXKEHEPUH, MMUIIEBBIX OMOTEXHOJIOTHIA;

00CIyXHMBaHHIO B | - C(OOPMHUPOBAHHOCTh YMEHHS aHATM3HUPOBATh MHPOPMAIMIO O PA3BUTUU MPOMBIIUICHHBIX OMOTEXHOJOTHH M MX MPUMEHCHHU B
chepe TPY30BBIX | )KM3HH Y€IOBEKa

IEPEBO30K

*VkaspiBatorcss 1K, 2jeMeHTBHI KOTOPBHIX (OPMHUPYET NPHUKIAAHOW MOAYIb (MPOPECCHOHAIBHO OPMEHTHPOBAHHOE cojepkaHue) B cooTBeTcTBUH ¢ PIOC peanusyeMoit
npodeccun/cnenuansaocTr CITO.




2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEAMETA

2.1 O0beM yueOHOrO npeaMeTa U BUAbI y4eOHO# padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 72
B T.4.
O0bém o0pa3oBaTeIbHOI NPOrpaMMbl YU4eOHOI 1M CUMIIMHBI (TIpeaMeTa) 61
B T.4.
Ocnoenoe cooeprcanue 51
B T.4.
TeopeTudeckoe o0yueHue 39
MIPaKTUYECKHUE 3aHATUSI 10
J1ab0paTOPHBIE 3aHIATHS 2
Ilpogpeccuonanvro-opuenmupogannoe cooepicanue 10
B T.4..
TeopeTudeckoe o0yueHue 2
MPAKTUYECKHUE 3aHATHS 6
nabopaTOpHbIE 3aHATUS 2
CamocrosTebHas padoTa o0yqaromerocs (Bcero) 11

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




2.2 TemaTnuyeckuii I1ad u coaepxanue ydeonoro 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 | IPYTUMHM €CTECTBEHHBIMU HayKaMu, (Quiiocopuei, peaurueil, STUKOW, 3CTeTUKOW W IPaBOM.
Pons Ouonmormu B (OPMHPOBAHWM COBPEMEHHOW HaydyHOW KapTuHbl Mmupa. Cucrema
OMOJIOTMYECKUX HaYK.
MeTtoapl MO3HaHUS >KMBOW HpUPOJbI (HAOJIOJIEHUE, SKCIIEPUMEHT, ONMCAHHUE, U3MEpEHHE,
KJ1accu(uKkanus, MOIEIMPOBAaHUE, CTATUCTUUECKAsk 00pabOTKa TaHHBIX ).
JXKussie cuctemMsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ononoruu. OTIMdue >KUBBIX CHCTEM OT
HeopraHnyeckoi npupojpl. CBolcTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHM OpraHu3anii OMOCUCTEM: MOJIEKYISIPHO-TeHETUUECKUH, KJICTOYHbIH, OpraHu3MEHHBIH,
MOMYJISIIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOreolieHOTHYECK i), OuochepHbI.
CamocrosiTesibHast paboTa odyuarommxcs Nel 1
1. 3amonHeHne TabIUIBI C OMMCAHUEM METOJI0B MUKPOCKOIUPOBAHMS C UX JIOCTOMHCTBAMM U
HEeJ0CTaTKaMHU.
2. 3anonHeHue TabiaMLbl «BKi1ax ydeHbIX B pa3BUTHE OUOIOTHI.
3. 3anonHeHne CpaBHUTEIbLHOM TAOJIUIBI CXOJCTBA U Pa3IMUMi )KUBOTO U HEXKHUBOTO.
Pa3nen 2. XuMHUYECKHI COCTAB M CTPOEHHE KJIETKHI 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XUMHYEeCKHl cOCTAB Coaepsxanue yueOHOro MaTepuasa 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.

506pa30BaTeJ’ILHa${ OopraHu3zanus BIpaBe CaMOCTOATCIbHO OIPEACIIATH MOCICAOBATCIIBHOCTD U3YUYCHU PA3JICIIOB U TEM, BXOIAIINX B HUX, a4 TAKIKE NEpepacupeAC/sATh KOJINICCTBO
YacoB Jis1 OCBOCHUA 06y‘{aIOIlII/IMI/ICSI y‘IC6HOFO Marepuajia, € Y4YCTOM JIOTUKHU q)OpMPIpOBaHI/IH MNpeAMETHBIX PpE3yJIbTaTOB, 06IIII/IX u HpO(i)eCCI/IOHaHLHI)IX KOMHeTeHHHﬁ,
MEKIPEAMETHBIX CBsI3CH C ApYTruMHr JUCHUIIMHAMU 061H606p330BaT6J'H)H01"0 u O6III€HpO(1)€CCI/IOHaHLHOFO IIUKJIOB yq€6HOFO mrana OIl.
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BelecTBa ITonnep>kaHue OCMOTHYECKOro OajlaHca
IIpakTnyeckoe 3ansaTue Ne 1
buonoruyeckass posib  MHUHEpalbHBIX BELIECTB B  00ECHEUEHUM KU3HEACATEIbHOCTH
OpPTraHU3MOB, IPOSIBJICHUS MCOATaHCa MUHEPAIbHBIX 2JIEMEHTOB

Tema 2.2. Copep:kanue y4eOHOIro MaTepuaa

buogornyecku BasKHbIE
XUMHNYECKHUE COCAMHECHUSA

benku. CoctaB u crpoeHue 0enkoB. AMHHOKHUCIOTHI — MOHOMeEpHI OenkoB. HezameHumeie 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: aKTHBHBIM LEHTp, cyOcTpaTHas CHenu(puIHOCTb.
KodepmenTtsl. Buramunsl. OTinuus pepMEHTOB OT HEOPIraHUYECKUX KaTaau3aToOpOB.
YrineBoapl: MOHOcaxapuabl (TJIFOKO3a, pud03a W JIe30KCHpH003a), aucaxapuibl (caxaposa,
JAKTO3a) M HoJHMcaxapuabl (KpaxMals, TIJIMKOIeH, LeJulojo3a). buonornyeckue ¢yHKUuU
yraeBoAoB. JIumuasl: Tpuraunepuasl, Gochomunuisl, crepoussl. [ uapodpmisHo-ruapohoOHbIe
cBoiicTBa. buonornueckue QpyHkuuu munuaos. CpaBHEHUE YIIIEBOAOB, OCJIKOB M JHUIIHJOB KaK
ncrouHukoB sHepruu. Hyxiennosble kuciortsl: JJHKm PHK. Hykneotuasl — mMoHOMEpHI
HykienHoBbIX KucioT. Ctpoenue u ¢ynkuuun JHK. Crpoenne u ¢ynkmuum PHK. ATO:
CTpOeHHE U (QYHKIIUU

JlaGopaTopHas padora Nel
Onpenenenve ButamMmuHa C B IpOAYKTax MUTAHUS

Tema 2.3.
CTpykrypHoO-
(pyHkuuoHajIbHasA
OpPraHMu3anMs KJIETOK

Coaep:xanue y4eOHOro MaTepuaJia

[uronorus — Hayka o kietke. Knerounas teopust — npumep B3auMoeCTBUS UJiel U (DaKToB B
Hay4YHOM ITO3HAHUU. METO/IbI U3yUEHUS KIETKH.

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

Tunsl  KJIETOK: JyKapuoTHUeckas U Hpokapuotudeckas. (OCOOEHHOCTH  CTpPOEHUs
npokapuoTHuuecko kietku. Kierounas creHka Oakrtepuil. CTpoeHHE SYKapHOTHYECKOM
kJeTkd. OCHOBHbBIE OTJIMYHUS PACTUTEIBHOM, )KUBOTHOW M TpuOHON KieTku. [loBepxHOCTHBIE
CTPYKTYpbl KJIETOK— KJIETOYHas CTEHKa, TJIUKOKaIWKC, uX GQyHkiuu. Ilnazmaruyeckas
MeMOpaHa, ee CBOMCTBA U YHKIIUH.

[Mutoriasma u ee opraHouasl. OpHomeMOpanHble opraHounasl kietku: OIIC, anmapar
lNonpmxu, mm3ocomel. [loayaBTOHOMHBIE OpraHOMIBI KJIETKA: MHUTOXOHJPWH, IUIACTH]IBL.
[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 LeHTp KieTku. CTpoeHue sapa: sijaepHas 000J104Ka, KapuoIlja3zMma,
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 JHePprun | (3HepreTuyeckuii oOMEeH) — JBE CTOPOHBI €JUHOrO0 Ipouecca meradonusma. 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
¢dorocunTe3a. DPPeKTHBHOCTh (poTOCHMHTE3a. 3HAUeHHE (POTOCHHTE3a JUIA KU3HH Ha 3eMiie.
Bnusiaue ycnoBuil cpenpl Ha (POTOCHHTE3 M CHOCOOBI MOBBIIMIEHUS €r0 MPOJYKTUBHOCTU Y
KyJIbTYpHBIX ~ pacTeHHil. XeMOCHHTE3. XEMOCHHTE3HpyMIue OakTepuu. 3HaAuCHHE
XEMOCUHTE3a JJIs1 KU3HU Ha 3eMIIE.
DHepreTudeckuii oOMeH B KieTke. PaciieruieHne BemecTB, BbACIEHUE M aKKyMYJIUpPOBaHUE
SHEPrUM B KIETKe. OTambl JHEpreTuvyeckoro obmeHa. Inmkonms. bpokeHuen ero BUABL
KucnoponHoe oxucinenue, Wian KieToyHoe abixaHue. OkuciautenbHoe (HochopuirpoBaHUE.
D exkTUBHOCTD HIHEPreTHUECKOro 0OMeHa
CamocrosiTesibHas paGora odyuarommxcs Ne2 1
3arnoJyiHeHHe CPAaBHUTENIbHON TaOIMIIbl XapaKTEPUCTHK TUIIOB 0OMEHa BEIeCTB
Tema 3.2. Conep:xaHue yueOHOro MaTepuaJia 2
buocunres 0eka Peaxuu matpuynoro cuntesa. ['enernueckas nadopmarnus u JJTHK. Peanuzamus renernaeckoit 1
uHpopmanuu B KieTke. ['eHeTHueckuil KoJ M ero cBoiictBa. TpaHCKpHUNLUS — MaTpPUUYHBIN
cuate3 PHK. Tpaucnsuus — OwocuHTe3 Oenka. Otanel TpaHcomsinuu. KommpoBanue
aMMHOKHUCIIOT. Posib pubocom B OMocuHTE3e Oenka
IIpakTuyeckoe 3ansiTue Ne2 1
Pemenue 3a1a4 Ha onpeesIeHNuE 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 pactenwuii,
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.
Ku3HeHHBIH UK
KJIETKH

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 HaOOp — KapuoTun. [IUMIOMIHBIA M TarIOMJHBIA XPOMOCOMHEIE
Habopbl. Xpomatusl. [{uTomornueckue OCHOBBI Pa3MHOKEHUS U MHAMBUIYAIBHOTO Pa3BUTHS
opranusmoB. [lenenue kinetkn — Muto3. Craguu Mmurto3a. Ilponeccsl, nporcxoasdiue Ha pa3HbIX
cTagusiX MUTO3a. bronornyeckuii cmbics MuTo3a. IlporpaMmupyemast ruenb KJISTKH - 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 meiiosa. Ilporeccsr,
npoucxoasumMe Ha craausx weio3a. [loBenenue xpomocom B wmenose. Kpoccunrosep.
buonoruueckuii cMpica W 3HaUeHHE Meio3a. ['aMeToreHes — mporecc 00pa3oBaHUs MOJTOBBIX
KJIETOK y JKUBOTHBIX. [loNOBBIE kKene3bl: CeMEHHUKU U simyHUKUA. OOpa3oBaHHE U pa3BHUTHE
MOJIOBBIX KJIETOK — TaMmeT (CIepMaTo30H, SMIICKIETKAa) — CIepMaTOTeHe3 M OOTEHE3.
Oco0eHHOCTH CTPOESHUS SIMIIEKIETOK U criepmaTo3onoB. Omnogorsopenue. [lapreHorenes.

CamocrosiTesibHas padora o0y4yarommxcs Ned
3anonHeHue TaONUIbl C KpaTKOM XapakTepUCTUKONM M mnpumepaMu (OpM pa3MHOKEHUS
OpPraHHU3MOB

Tema 4.3.
NuauBuayanbHoe
pa3BUTHE OPraHU3MOB

ConepxaHue y4eGHOro MaTepuaJjia

WupuBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpPHOHAIBHOE pa3BUTHE (IMOpUOTreHe3). DTallbl
SMOpPUOHAILHOTO  Pa3BUTHA y TIO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTpyJslus,
opranorenes. IloctamOpronanbHOe pa3BuTHE. THUIIBI TOCTIMOPUOHAIBHOTO PA3BUTHA: TPSIMOE,
HempsiMoe (IMYMHOYHOe). BiusHue cpenbl Ha pa3BUTHE OPTraHU3MOB; (AKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BpOXKJEHHBIE ypoxacTBa. PocT um pasBurue pacreHuidl. OHTOTE€HE3 LBETKOBOIO
pacTeHus: IBOMHOE OIIOIOTBOPEHUE, CTPOCHHE CEMEHH, CTaIMU Pa3BUTHUS

IIpakTnyeckoe 3ansaTue Ne3
WNudexmmonnpie 3a00eBaHUS W DMHIEMHM B WCTOPUU YEIOBEYECTBA. BaKmMHAIMs 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
HacJIe10BaHUS

Copep:kaHue y4eOHOIro MaTepuaJia

[Ipenmer u 3agayM TeHETHKHU. PoJb IUTONOTMM W SMOPHOJOTMM B CTAHOBJICHUU T€HETHKH.
Bxiag poccuiickux M 3apyOexHBIX YYEHBIX B pa3BUTHE TE€HETHKH. MeToabl T€HeTHKH
(ruOpUI0IIOTUYECKUN,  IUTOICHETHUYECKUH,  MOJIEKYJISIpHO-TeHeTHueckuii).  OCHOBHBIE
IeHETUYECKUE MOHATHA. | eHeTnyeckast CHMBOJIMKA, CIIOIb3yeMasi B CXeMaxX CKPELIMBaHUH.
3aKOHOMEPHOCTH HACJIEJ0BaHUS NPU3HAKOB, ycTaHOBiIeHHbIe I'. Mennenem. Monorubpuanoe
CKpeUIMBaHHE. 3aKOH  eAMHOOOpa3uss ruOpumoB  mepBoro  mnokosieHus.  I[IpaBuio
JOMUHUPOBaHMS. 3aKOH pacUIeIUieHusl Mpu3HakoB. I'mmore3a wucrorel ramer. lloiaHoe u
HENoJHOe JOMUHHMpoBaHUe. [Iurubpuanoe ckpeuuBaHue. 3aKOH HE3aBUCUMOTO HacJel0BaHUs
NpHU3HAKOB. llUTOreHeTHYecKne OCHOBBI JIUTHOPHUIHOTO CKPEHIMBAHUS. AHAIHM3HpYIOIICe
cKpeuiBaHue. Mcrnonp30BaHNe aHATU3UPYIOIIETO CKPELIMBAHUS I OINpEJesIeHUs] TeHOTHIA
ocobu

(Nl |5

IIpakTuyeckoe 3ansiTue Ne4

Pemenue 3agad Ha omnpejeneHre BEPOSTHOCTH BO3HUKHOBEHHUS HACJIEACTBEHHBIX NMPU3HAKOB
IpyH MOHO-, [H-, TOJUTHOPUIHOM ¢ AHAIM3UPYIOUIEM CKPEIIMBAHUM, COCTAaBJICHUE
TFCHOTUIMMYCCKHUX CXEM CKPCIIMBAHUA

Tema 5.2.
CuemieHHoe
HacJIeI0OBaHUe
NMPHU3HAKOB

Conep:xxaHue yueOHOro MaTepuaJia

CueruienHoe HacienoBanue npusHakoB. Pabora T. Moprana mo ClerieHHOMY HaclieI0BaHUIO
reHoB. HapylieHue cuemieHus reHOB B pe3yJbTaTe KPOCCHHTOBepa. XPOMOCOMHAs TEOPHS
HAaCJEACTBEHHOCTH. | eHeTHuYeCKHne KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpeAeNieHHe MoJjia. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omorameTHbsle H réeTeporaMeTHbIC OPraHU3MBbI. HaCJ'ICIIOBaHI/Ie IPHU3HAKOB, CHCIIJICHHBIX C
MIOJIOM

IIpakTnyeckoe 3ansaTne NeS
Pemenne 3amad Ha ompesereHWE BEPOSTHOCTH BO3HUKHOBEHHS HACIIEACTBEHHBIX TPU3HAKOB
IIPU CLETFICHHOM HAaCJIEJIOBAaHUM, COCTABJICHNE T€HOTUITMYECKUX CXEM CKpEIINBaHUS

CamocrositesibHas padora o0yuarommuxcest NeS
PazpaboTka rioccapus

Tema 5.3.
3aKoHOMepHOCTH
HU3MEHYUBOCTH

Conep:kanue y4eOHOro Mmarepuasia

w

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

OK 01, OK 02,
OK 04
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KauyeCTBEHHBIC NTPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MO (DUKAIIMOHHON N3MEHUYHNBOCTH.
HacnencrBeHHas, WM TEHOTUIHMYECKAs M3MCHUMBOCTE. KoMOMHATHUBHAs WM3MCHYUBOCTb.
Meiio3 ¥ TOJIOBOM TIpPOLlECC — OCHOBAa KOMOMHATHMBHOM WM3MEHYMBOCTH. MyTallmoHHAas
n3MeH4nBOCTh. Kilaccudukanus myranuid: T€HHBIE, XpOMOCOMHBIE, TeéHOMHbIe. Yacrora u
MPUYUHBI MyTaii. MyTtareHasie (hakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHON
H3MCHYHUBOCTH

H. U. BaBunosa

IIpakTnyeckoe 3ansaTue Ne6

Pemenue 3amau Ha onpejeneHue BEpOSTHOCTH BO3HUKHOBEHMS HAC/EACTBEHHBIX MPHU3HAKOB
[P  PA3JIMYHBIX THUIAX B3AaUMOJEHCTBUS T€HOB, COCTABJIEHWE T'€HOTUIIMYECKUX CXEM
CKpEeLIMBaHUs

2 cemecmp

Pazoen 5. HaciedcmeeHHOCHb U UZMEHYUEGOCHb OD2AHU3MOE (2 cemecmp)

Tema 5.4.
I'eneTnka 4yeioBeKa

Coaep:xaHue yueOHOro MaTepuaJia

I'eneruka u4enoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJAbl TE€HETUKH YEJIOBEKA:
FeHEAIOTUYECKUM, OJU3HEIOBBIA, I[MTOTCHETUYCCKUN, OHOXUMUYECKUN, MOJIEKYISIPHO-
reHetndeckuii. COBpPEMEHHOE OIpejeeHue T'€HOTHUIIA: IOJHOI€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTUNHMPOBaHKUE, B TOM uucie ¢ nomombio [I{P-ananu3a. HacnenctBennsie 3aboieBaHUs
YyeloBeKa: TeHHble Oole3HH, OOJe3HM C HACIEACTBEHHON MpelpacloiokeHHOCTHIO,
xpoMocomHbie Oosie3nu. ComaTuyeckue U TeHepaThBHble MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370POBOTO 00pa3a KHU3HU, TUATHOCTHKH, MPO(YUIAKTUKU U JICUEHUSI TeHETUYECKUX
Oomne3Hel. Menuko-reHeTHYeCKoe KOHCYJIbTUPOBAaHUE. 3HAYCHHE MEIUIIMHCKONW TEHETHKH B
MIPEIOTBPALIICHUH U JICUEHUH TeHETUYECKHIX 3a00JIeBaHUN YeJIOBeKa

SN
LN DN

IIpakTHyeckoe 3anaTHE N7
CocraBiieHHE U aHAJIU3 POJOCIOBHBIX YEIOBEKA

[

Pa3nes 6. IB0JIONIMOHHAA 0MOJIOT U

Tema 6.1.
IBOJIOLHOHHAS TEOPHS
U ee MeCcTO
B OMoJIOTHH

Copep:kaHue y4eOHOT0o MaTepuaa

IIpennocslIku BOZHUKHOBEHUS IBOJIIOLIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B
Ouosnoruy. BriusHuE 5BONIOLMOHHONW TEOPHUM HA pa3BUTHE OWOJOTMM M JPYrUX Hayk.
CuzerenbcTBa 3BONMIONMH. [[aneoHTONIOrMYECKHE: TIOCIEN0BATENBHOCTh TOSIBIEHUS BUJOB B
MaJI€OHTOJIOTUYECKON JIETONHCH, MepexonaHble Qopmbl. buoreorpaduueckue: CXoACTBO 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 teopus Y. Japsuna. [Ipeanocsuiku BOSHUKHOBEHMS AapBUHU3MA. [[BroKylue
CWJIBI SBONIONUH BHAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE TIPU OTPAHUYCHHOCTH
pecypcoB, HeonpeaenéHHasi K3MEHYHBOCTh, 00pb0a 3a CyIeCTBOBaHHE, €CTECTBEHHBINH 0TOOD).

CamocrosiTesibHast paboTa o0yuarommuxcs Ne6 1
Pazpabotka rimoccapus
Pa3pa0oTka JeHThl BpeMEHU Pa3BUTHUS 3BOJIONMOHHOTO YUEHUS
Tema 6.2. Copep:kaHue y4eOHOTro MaTepuaa 2
Muxpo3Boaonus Cunrernueckas teopusi 3o (CTD) u e€ ocHOBHBIE MOJOXKEHUS. MUKpPOIBOIIONHSA. 2
[TonmynsAnus kak eIMHUIA BUAA U 3BOJIIOLUH.
JBwxkynme cuibl ((aKTOPBI)IBOJIONNHA BUAOB B TpUpoAE. MYyTallMOHHBIA TPOLECC H
KOMOMHATHBHAs W3MEHYMBOCTh. [lomynsnuoHHble BOMHBI W Apeild reHoB. M3zomsauus wu
murpanus. EctecTBeHHbII 0TO0p — HanpaBisItOIIMKi GakTop 3BoOLUN. DPOPMBI €CTECTBEHHOTIO
orbopa. IIpucmocoOiieHHOCT,  OpraHM3MOB  KakK  pe3ynbTaT  3Bojtouuu. Ilpumepsr
MPUCTIOCOOTICHUH Y OpraHu3MoB. ApoMopdo3bl U uanoaaantanmu. Bua u BumooOpazoBaHue.
Kputepuu Buja. OcHOBHBIE OpMBI BH1000pa30BaHMs: reorpauueckoe, IK0JOrH4ecKoe
Tema 6.3. Conep:xaHue yueOHOro Matepuasa 2
Maxkpo3Boaonus Makpospomtoniust.  Popmbl  IBOMIOLMM:  (UIETHYECKasi, JWBEPreHTHas, KOHBEpPreHTHasl, 1
napajuienpHas. HeoOpaTuMocTh 3BONIOIMH
IpakTuueckoe 3ansTue Ne8 1
CpaBHeHHE BHI0B IO MOP(OIOrHUECKOMY KPUTEPHIO
Pa3nen 7. Bo3HMKHOBEHNE M PA3BUTHE 3KM3HU HA 3emJie 8 OK 01, OK 02,
Tema 7.1. Coaepxanue yueOHOro MaTepuaJia 3 OK 04
3apoxaenne JloHayuHbI€ IpeACTaBIEHUS O 3apOXKIeHUU XU3HU. HayuHble runore3sl BOSHUKHOBEHHUS KU3HU 2

H PasBUTHE )KU3HU

Ha 3emie: abuoreHe3 M TMaHCHEPMHUs. XUMHUYECKas OHBOJIOLUSA. AOHOTEeHHBIH CHHTE3
OPraHWYECKHX BEIIECTB W3 HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE IOATBEPKICHUE
XUMHYeCKOH 3Bomtony. HavanbHble sTansl Ononorunyeckoit sBoonuu. ['unoreza PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP U BOSHHUKHOBEHHME MPOTOKJIETKU. [IepBbie KIETKU U UX
sBomonus. POpMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emie mo 3pam M nepuoaam. Karapxeil. Apxeickas U ONpOTepO30McKast
opbl. [lameoszoiickas spa U e€ nepuojbl: KEMOPUHCKUH, OPIOBUKCKHH, CHIIypUHCKU,
JN€BOHCKHM, KaMEHHOYTOJbHBIM, NEpMCKHA. Me3030McKas spa U €€ NEepHOIbl: TPUACOBBIM,
opckui, MmenoBod. KailiHo3olickas 2pa M €€ IepuoJbl: MAaJeOr€HOBbIN, HEOTNE€HOBBIN,
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aHTpOHOFGHOBBIﬁ.

CamocrosiTesibHast paboTa o0yyarommuxcs Ne7
Pa3pa0oTka JeHTbl BpeMEHU BO3HUKHOBEHMSI M Pa3BUTHUS J)KU3HU Ha 3emie

Tema 7.2.
CucreMa OpraHu4eckKoro
mupa. Ilpoucxoxaenue
YeJI0BeKa —
aHTPOIOreHe3

Conep:xaHue yueOHOro MaTepuaJia

w

Cuctema OpraHMYeCKOro MHUpPAa KakK OTpakeHHe 53BOMIOLMU. OCHOBHBIE CHUCTEMaTHYECKUE
IpyNIbl OPraHW3MOB. XapaKTEpUCTHUKAa KIMMaTa M TE0JIOTMYECKUX IpoleccoB. OCHOBHbIE
3TaIbl ABOJIOLUM PACTUTENBHOTO U KMBOTHOIO MHUpa. ApoMOp(o3bl y paCTeHUN U KUBOTHBIX.
[losiBneHue, pacuBeT ¥ BBIMUPAHUE TPYI )KUBBIX OPraHU3MOB.

OBouroLus yesloBeka. AHTPOIIOJIOTHs Kak Hayka. Pa3BuTue mpeacTaBiaeHUi O MPOUCX0XKICHUN
yenoBeka. MeToibl u3ydyeHus aHtponorenesa. CXoJACTBa U pa3iuyuMsl Y€JIOBEKa U JKUBOTHBIX.
CucrtemaTuyeckoe IOJIOKEHUE uyesloBeKka. J[Bumxkymue cwibl ((hakTopbl) aHTPOIIOreHe3a.
HacnencrtBeHHas W3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIIecTBeHHBIH 00pa3 >KU3HW,
W3rOTOBJICHHE OPYJUI TPY/a, MBIIJICHUE, PEYb.

CamocrosiTesibHast padoTa o0yuarommxcs Ne§
Pa3paboTka JeHTHl BpEMEHHU MPOUCXOXKICHHS YEITOBEeKa

Tema 7.3.
OCHOBHbBIE CTAIHHA
IBOJIIOIIMH YeJI0BEKA

Coaep:xaHue yueOHOro MaTepuaJia

OcHOBHBIE CTaJU U BETBU BOJIIOIIMH YEJIOBEKA: aBCTpajonuTeku, YenoBek ymernsiid, YenoBek
npsAMoxoamui, YenoBek HeaHIepTanbCKUM, YeaoBEK pa3syMHBIM COBPEMEHHOIO THIIA.
Haxonku uckomaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHMs, 00JacCTh pacnpocTpaHeHHs, 00BEM
TOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYAHSL.

YenoBeueckne pacbl. OCHOBHbBIE OOJBIINME pachl: €BpONEOUAHas (eBpas3uiickas), Herpo-
aBCTpajoujHas  (9KBaTopHalibHas), MOHIOJIOMJHAs (a3uaTcKko-aMepuKaHckas). UYepTsl
MPUCIIOCOOJIEHHOCTH MPEJACTaBUTENIEH YEJOBEYECKMX pac K YCIOBUSAM CYILIECTBOBAHMS.
EnuncTBO yenoseueckux pac. Kpuruka pacuzma

IpakTunyeckoe 3ansitue Ne9 (Ha BBIOOD MpeTio1aBaTeist)

«Bpewms 1 myTH pacceneHus 4yenoBeKa o MIaHeTe

mwm «lIpucnoco0IeHHOCTh YelloBeKa K pa3HbIM YCIIOBHUSM Cpeibl. BiusiHre reorpadudeckoit
cpeabl Ha MOP(OJIOTHIO U (PU3HUOJIOTHIO YEIOBEKa

Paznea 8. OpraunsMbl 1 OKPYKAIONIASA cpeaa

Tema 8.1.
IKoJI0rus
Kkak Hayka. Cpensl
JKU3HU.
IKoJ0rn4YecKue

Coaep:xaHue y4eOHOro MaTepuaJia

OKOJIOTHS KaK HayKa. 3a/ladyd M pa3fenbl 3KOJOTHH. METObl SKOJOTHYECKUX HCCIECIOBAaHUM.
DKOJIOTHYECKOE MHPOBO33pEHHE COBpPEMEHHOro uesjoBeka. Cpelpl OOMTaHUS OpPraHU3MOB:
BOAHAasA, HA3ECMHO-BO3AylIIHAsA, [TIOYBCHHAsA, BHYTPHU OpTraHU3MCHHAas. DKOJOTUUECKHUE (1)aKTOpI)I.
Knaccugukanus skojgorudecknx (pakTopoB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOIIOTEHHBIE.

P lw

OK 01, OK 02,
OK 04, OK 07
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daxTopsnl JlelicTBUe SKONOrMYecKuX (AaKTOpOB Ha OpraHu3Mbl. AOuoTrnyeckue (HakTopbl: CBET,
Temreparypa, BiaxHocTb. DotonepuomusMm. IlpucnocoOneHuss oOpraHu3MOB K JICHCTBHIO
abnotnyeckux ¢pakTopoB. buonorunueckue putmsl. buotnueckue gakropsl. Buasl 6noTHueckux
B3aUMOJCUCTBUN: KOHKYpPEHLMS, XHUIMHHWYECTBO. [lapasuTusm, MyTyanus3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJIEOHMYECTBO), aMEHCAIU3M, HEUTpaau3M. 3HauyeHHe OMOTHYECKUX
B3aMMOJICHCTBHIA JJIs1 CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX
Tema 8.2. Copep:kaHnue y4eOHOTro MaTepuaa 2
IKOJIOTHYECKHE OKOJIOTUYECKHE  XApAaKTePUCTUKH  nomyisiuuu. OCHOBHbIE — IIOKa3aTead  MOMYJISALUU: 1
XapaKTePUCTHKH YUCIEHHOCTb, IJIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, NPUPOCT, MUrpanus. JlMHaMuKa
NONYJISIUHU YUCJIEHHOCTH NOMYJISIIUU U €€ PeryIsiius
IIpakTnueckoe 3ansaTue Nel0 1
[Toacuér NIOTHOCTH NONYJISIHUNM Pa3HBIX BUJOB PACTCHUN
Pa3nen 9. Coo01iecTBa M 3K0JI0rHYeCKHe 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 TK°3.1
OpPraHM3MoB, Tpoduyeckas (nuiieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.
IKOCHCTEMBI Okosjorudeckue cucrembl (dkocuctembl). llonsatue o006 »skocuctemMe U OUOr€OIEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBI JIKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPrMHM B 3KocucTeMme. Tpodudeckue (MUIIEBBIE) YPOBHH
skocucteMbl. IlumeBsle nenu u ceru. OCHOBHBIE IOKa3aTeNd 3KOCUCTEMBI: Ouomacca,
NPOAYKIHUSA. DKOJOTMUECKHE MUPAMUIbL: MPOMYKIMH, YUCIEHHOCTH, Onomacchl. CBoMCTBa
9KOCHCTEM: YCTOMYMBOCTb, cCAaMOperysnus, pazsutue. Cykieccus.
CamocrosiTesibHas paGora odyuarommxcs Ne9 1
CocTraBiieHHE CXEM KpPYrOBOPOTA BELIECTB
Tema 9.2. Conep:xaHue yueOHOro Marepuasa 2
IIpupoaneie 3xocucTemMsl | [IpuponHble 3KOCHUCTEMBI. OKOCHUCTEMBI peK M 03€p. OKOCHCTEMA XBOWHOTO WIIU 2

IMAPOKOJIUCTBEHHOT'O Jieca. AHTpOHOFeHHBIe OKOCUCTEMBI. Al"p03KOCI/ICTeMI:I.
YpboskocucreMbl. buonornueckoe M XO3SMCTBEHHOE 3HAYEHHWE AarpodKOCUCTEM U
ypboskocucteM. buopazHoobOpazue kak Qakrtop ycroiunmBoctH dKocucteM. CoxpaHeHHE
OHMOJIOTMYECKOTro pa3HooOpasus Ha 3emiie

[IK ®T'OC CIIO npodeccun uin CenuaitbHOCTH JIOJKHBL ObITh OTPAKEHBI B COIEPKAHUM yIEOHOTO MaTeprala
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Tema 9.3. Copep:kaHue y4eOHOIro MaTepuaa 2
buocdepa — Yuenne B. U. Bepranckoro o 6uocdepe. ['panuiisl, coctaB u cTpykrypa 6uochepsi. XKusoe 2
rjo0ajabHas BemectBO M ero (GyHkmuu. OcobeHHOocTH Ouochepbl Kak TJIOOAIBHOM DKOCHUCTEMBI.
IKOCcUCcTeMA 3eMJIH JluHamuueckoe paBHOBecMe W oOpaTHas cBsisb B Ouwochepe. KpyroBopoThl BemiecTB u
OMOreOXMMHYECKHE IIUKIIBI 3JIEMEHTOB (yriepoaa, a3oTa). 30HalIbHOCTh Onocdepbl. OCHOBHbBIE
OMOMBI CyIIN
Tema 9.4. IIpodeccnonabHO OPUEHTHPOBAHHOE Co/lepKaHue (CoJepKaHue NMPUKJIATHOTO MOYJIs) 2
Bausinue UYenoBedecTBo B Omocdepe 3emun. AHTponoreHHbIe W3MeHeHus B Ouochepe. [mobanbHbIC -
AHTPONOTeHHBIX sKosioruueckue rmpoOnembl. CocyliecTBOBaHME MPUPOALI U yenoBedecTBa. CoxpaHeHHe
(daxTopoB Ha Ouocepy | OmopasHOOOpa3Hst Kak OCHOBA YCTOWYMBOCTH Onocdeprl. OCHOBA PAIIMOHAIBHOTO YIPABICHHS
MIPUPOJHBIMH pECypcamMy M UX HCNoib30BaHue. JlocTuxkeHrs: OMOIOTUH U OXpaHa IPUPOIBI
IpakTuyeckoe 3anaTue Nell 2
OTXx0apl IPOU3BOJCTBA
Tema 9.5. IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/lepKaHue (CoAepKaHue NPUKJIATHOT0 MOIYJIsA) 2
Bunsinne conmanbHo- | 310poBbe M €ro cocrapisitomue. PakTOphl, MOTOKHUTEILHO U OTPUIIATEIIEHO BIHUSIONIUE Ha -
IKOJIOTHIECKHX opranu3M 4enoBeka. IIpoOiemMa TEXHOTEHHBIX BO3JEHCTBUN Ha 3/I0pOBbE 4YEJIOBEKa
(haxkTOpOB Ha 310POBbE | (PJEKTPOMATHUTHBIC MMOJIS, OBITOBAS XUMMUSI, U30BITOYHBIC IITYMBI, paAraIus 1 T.11.). AganTarus
yeJioBeKa opranu3ma denoBeka K (akTopam okpyxkaromei cpensl. [lpuHIunsel  GopmMupoBaHuUs
3opoBbecOeperaroniero nopeneHus. dusnueckas akTUBHOCTh U 3[0pOBBE. buoxmmmueckue
ACTICKTBI PAIIMOHATIHLHOTO TUTAHUS
JlaGopaTopHas padora Ne3 2
YmMmcTBeHHas paboTOCTIOCOOHOCTH
Paznen 10. Cejiekiysi OpraHu3MoOB, OCHOBBLI OMOTEXHOJIOTHH 6 OK 01, OK 02,
Tema 10.1. Copep:xaHue yueOHOI0 MaTepUAaIa 2 OK 04, OK 07
Ceaexkuus Ceneknus Kak Hayka M TpoOIecC. 3apOKIACHHE CENeKIMH M JoMecThkanus. Ydenume H. U. 2 K 3.1

KaK HayKa " mnmpoimecc

BaBunoBa o 1eHTpax MHOT00Opa3usi M MPOUCXOXKICHUS KyIbTYpPHBIX pacTeHuil. LleHTpsl
IMPOUCXOXKIACHUA AOOMAIIHUX KHWUBOTHBIX. COpT, mopoJa, MmTaMM. COBpeMeHHLIe METO/AbI
ceneknuu. MaccoBbIi W WHANBUAYAIBHBIA OTOOpPHI B CENEKIMM PACTCHHA U IKUBOTHBIX.
Onenka »kcTepbepa. bIM3KOpPOICTBEHHOE CKpelnuBaHWEe — WHOpUAWHT. Ywuctas JWHUS.
CkpemBanue 4YHCTHIX JHHUNA. ['erepo3umc, wnm ruOpugHas cuina. HepoacTBeHHOE
CKpemirBaHue — ayropuauHr. OtganénHas rulOpuamzanus u e€ ycrnexu. VcKycCcTBEHHBIH
MyTareHe3 M IMOJIy4eHHE MOJUIUIONAOB. JlOCTMIKEHHUS CEJNEeKUMU PACTeHUM, >KUBOTHBIX U
MHUKPOOPraHU3MOB
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Tema 10.2. Copep:kaHue y4eOHOIro MaTepuaa 2
OcHoBbI OMOTeXHOIOTMHM | buoTexHONMOTHS Kak oOTpacib TMPOM3BOACTBA. | e€HHAas WHXEHEpHs. OTambl CO3JaHHA 2
pekomOuHanTtHoi JIHK wm TpancrenHwix opranm3mMoB. Kierounas wmxeHepus. Kierounsie
KYJIBbTYpBI. MUKpPOKIIOHAIBHOE Pa3sMHOXEHHUE pacTeHui. Kitonnposanue
BBICOKOIIPOJYKTHBHBIX CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U ITHYECKHE
npo6aemsl. MO — reHeTH4ecKd MOIU(PHUIMPOBAHHBIE OPraHU3MBbI
Tema 10.3. IIpodeccnonabHO OPUEHTHPOBAHHOE Co/lepKaHue (CoJepKaHue NMPUKJIATHOTO MOYJIs) 2
Buorexnonorun OcCHOBHBIEC HAINpaBJICHUS] COBPEMEHHON OMOTEXHOJIOTUU B MPO(PECCHOHATBHON ESATETHLHOCTH -
B )KH3HHU M npodeccun | yesnoBeka. Meroasl 6uotexHonoruu. OObeKThl OMOTEXHOJIIOTUU. JTHKA OMOTEXHOJIOTUYECKUX
U TEHETUYECKUX dKcrepuMeHToB. [IpaBuiia noucka u aHanusa OMO3KOIOrHYecKoi nHpopmanuu
U3 pa3MYHbIX HMCTOYHMKOB (HaydHas U y4yeOHO-HayyHasl JUTepaTypa, CPeICTBa MacCOBOIi
nHbopmanuu, cetb IHTEpHET U qpyrue)
IIpakTuyeckoe 3anaTue Nel2 1
Keficel Ha ananmm3 wHbOpMAIMKM O HAYYHBIX MJOCTIDKEHHSIX B OO0JIACTH TEHETHYECKUX
TEXHOJIOTUH, KJIIETOYHON MHKEHEPHUHU, MUIEBBIX OMOTEXHOJIOTHA.
IIpakTuyeckoe 3ansitue Nel3 1
3amura Keiica: IpeaCTaBlIeHHE PEe3yIbTaTOB PeLICHHsI KeWCOB (BBICTYIIJICHHUE C ITPE3CHTALUEH )
Pa3nen 11. Pemenne keiicoB B 00J1aCTH OMOTEXHOJIOTHIi 6 OK 01, OK 02,
Tema 11.1. IIpogeccnoHa/ILHO OPHEHTHPOBAHHOE COAEpPKaAHUE (COIepPKAHHE IPUKJIATHOTIO MOYJIsl) 4 OK 04, OK 07
Bunorexnonorun Pa3zButue npoMBIIITIEHHON OMOTEXHOJOTMH M €€ NMPUMEHEHHE B KHM3HHU 4YelIOBEKa, MOUCK U 2 IK 3.1
B IPOMBbILIVIEHHOCTH aHaJn3 MHGOpPMALMU U3 Pa3JIMYHBIX MCTOYHUKOB (Hay4yHass M ydyeOHO-HAy4Hasl JMTEparypa,
cpeAcTBa MaccoBor MH(pOpMaIuy, ceTb IHTepHET U Apyrue)
IIpakTuyeckoe 3anaTue Nel4 1
Kelicel Ha anHanu3 uH(OpPMANMK O Pa3BUTHUHM MPOMBIIUIEHHOW OWOTEXHOJOrMi (IO MMHU-
rpynnam).
IMpakruyeckoe 3ausitue Nel5 1
3amuTa Kelca: NpecTaBlIeHne pe3yIbTaTOB peleHusl KeHCOB (BBICTYIUICHHE C IPEe3eHTalUeN).
CamocrosiTesbHast padora o0yuarommxcs Nel0 1
ITonroroBka npe3eHTaMU JJ1s1 3aIUTHI KEHca.
CamocrosiTesibHas padora o0y4uarommxcs Nell 1
ITonroroBka npe3eHTaIMU JJ1s1 3aIUTHI KEHca.
IIpome:xyTouHasi arrecranus (1uddepeHuMpoBaHHbIN 3a4eT)
Bcero: 72

21




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O IIPE/IMETA

3.1 TpeboBaHusl K MUHUMAJILHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecnedeHUI0

VueOHbli mpenMer peanusyercsi B yueOHOM KaOuHETe Oe30HMacHOCTH JKU3HEICATEIBHOCTH U
OXpaHbl Tpya.

O06opynoBaHue yueOHOTo KaOuHeTa:

— MOCaJ0YHbIE MECTA MO KOJIMYECTBY 00YJaIOLIHXCS;

— pabouee MeCTO MperoaBaTes;

— METOJIUYECKHE MaTepUalIbl O IPEIMETY.

Texnudyeckne cpeactBa oOy4eHHs paboO4ero Mecra IPENoJaBaTelNsi:  KOMIIBIOTEPHOE
000pyJOBaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBAaHUSAM O€30HAaCHOCTH U HaI&KHOCTH,
IpeayCMaTPUBAIONIEE BO3MOXKHOCTh MHOTO(YHKIMOHAIBHOTO HCIOJIB30BaHUS KaOMHETa C IEJIbIO
M3y4eHHs y4eOHOTo IpeMeTa, MyJIbTUMEINHHOE 000pyJ0BaHuE (ITPOSKTOP M MPOSKIIMOHHBINA AKPaH WU
MHTEPAKTUBHAS JI0CKa), JJOKAIbHAs CETh C BEIXOJOM B Internet.

HammeHoBaHue criennanbHOTO MOMEMICHUS: yueOHas ayIuTOPHs I TPOBEICHHS MPAKTUIECCKUX
3aHSATHH, TPYNIOBBIX KOHCYJIbTallMH, WHAWBUAYAJIbHBIX KOHCYJIbTAllMH, TEKYIIEro KOHTPOJI,
MIPOMEKYTOYHOW aTTeCTallMH, OCHAIICHHAs 000pY/OBaHUEM M TEXHUYECKUMHU CPEACTBaMHU OOy4YCHHS, a
TaKKe YHTAIBHBIN 3all, TIOMEIIEHUE Ul CAaMOCTOSTEIbHON PadoThI, ¢ AOCTYNOM K ceTh «HTepHeT» u
OUOC. OcHameHHOCTh: KOMIUIEKT y4eOHOW MeOenu, HOYTOYK, NpOEKIHMOHHOEe 000pyaoBaHue
(MyIBTUMEIUITHBIA TPOEKTOP U dKpaH).

IlepeyeHb JTHIIEH3MOHHOIO U CBOOOHO PACIPOCTPAHSIEMOI0 NPOrPAMMHOIO o0eceYeHus :
CucremHuoe u npukiaaasoe I10

11\/?1 HaumenoBanue Ne nunieHzuu
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 ob6ecneuenne no GNU General Public License (cBo6oaH0 pacnipocTpansiemoe)
Ne [lepeuenn
1 | Open Office
2 | Moii Oduc
3 | Gimp

IIpu u3ydyenun npeamera B popMate JICKTPOHHOT0 00y4eHus ¢ ucnojb3osanuem J1OT
[Tporpammel 1ist Buaeokordepenmii: Zoom Cloud Meetings, Sluaekc Texemocr.
Onexrponnas mwiardpopma Moodle.
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3.2. UapopMannoHHOe o0ecniedeHre peaju3anuu NpPorpaMmbl

Hns peanuzanmuu mporpaMMbl  OMOIMOTEUHBIH (OHA 00pa30oBaTEIHLHOM OpraHU3aIllid HMEET
MEYaTHBIC W/WIU 3JEKTPOHHBIE 00pa3oBaTellbHbIC U WHPOPMAIMOHHBIE PECYPCHI, PEKOMEHIYEMBbIC IS
UCIIOJIb30BaHUS B 00Pa30BaTEIHHOM MPOIIECCE.

IlepeyeHb y4eOHBIX HM3IaHMii, JTONMOJHUTEJbHOH JuTepartypbl MHTepHeT-pecypcoB, 0a3bl
AaHHBIX 0U0IMOTEeYHOrO0 oHAA:

3.2.1 OcHOBHbIE HCTOYHHKH:

1. buonorus: 10-i knacc: 6a30BbIl ypoBeHb : yueOHUK / B. B. [laceunuk, A. A. KameHckuid, A.
M. Py6noB [u ap.] ; mox pexaknueii B. B. [Taceunuka. - 5-e¢ uzn., 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. I1aceunuk, A. A. KameHckuid, A.
M. Py6moB [u ap.]. - 6-e u3n., crep. - Mockga : [Ipocsemenue, 2024. - 272 c. - ISBN 978-5-09-112165-0.
- Tekcr : onexkrponHeid // Jlamp :  2neKTpoHHO-OMOMoTreuHas  cuctema. -  URL:
https://e.lanbook.com/book/409211 - Pexxum moctyma: it aBTOPH3. MOJIb30BATEIICH.

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

3. Koncynprantllmoc : cipaBoOYHO-IOUCKOBAsl cHUcTeMa : opunmanbHbIi cait. — URL :
https://www.consultant.ru/. - Tekct : 371€KTPOHHBII

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

5. Koxmekc : mpodeccuonanbnas crpaBounas cuctema. — URL : http://www.kodeks.ru/. —
TekcT : 3IeKTpOHHBIN

6. DOnexrpoHHas OubOIHOTeKa YYeOHO-METOIUYECKOro IIeHTpa 10 o0O0pa3oBaHUIO Ha
’KEIe3HOJOPOKHOM TpaHcmopre : opunmansHbiii caiit. — URL : https://umczdt.ru/books/. — Pexxum
JIOCTyNa: AJsl aBTOPU3. OJIb30BaTeNIEel. - TEeKCT : 3JIEKTPOHHBIMN.

7. Jlanp : anmekTpoHHass Oubnuoreunas cuctema. — URL : https://e.lanbook.com/. — Pexum
JIOCTyTA: JJsl aBTOPU3. OJIb30BaTeNen. - TEeKCT : 3JIEKTPOHHBIMN.

8. BOOK.ru: snextpoHHo-OmOmuoreyHas cucrema : caidt / KHOPYC : wusnareascTBo
yueonoi nmureparypsl. — URL : https://book.ru/. — Pexxum mocTyma: aj1si aBTOpHU3. MOJIb30BaTEICH -
TeKcT : 3JeKTPOHHBIN.

9. eLIBRARY.RU : nayunas snexkrponHas 0ubiamoreka : caidT. — Mocksa, 2000. — URL :
http://elibrary.ru. — Pexxum noctymna: ajsi 3aperucTpup.. nojb3oBareneid. — TeKCT : AJIeKTPOHHBIN.

10. MunucrepctBo Tpancroptra Poccmiickoit @enepannn : opunmanbHbd caldT. — 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 JKEJIE3HOJOPOXKHOTO TPAHCIOPTAa : OQUIMANBHBIN CalT. —
Mockga, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 37eKTPOHHBIA.
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHHMSA YYEBHOI'O IPEJIMETA

KoHTpons W oOlleHKa pe3yabTaToB OCBOEHHUS YUEOHOTO NpEIMETa pacKpbIBAIOTCS depes
OUCHUILUIMHAPHBIE PE3yJIbTaThl, HampaBieHHble Ha (OopMUpPOBaHHE OOHIMX U MNPOGECCHOHATBHBIX

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

CHOCOOBI 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, | 3anmonHeHue CPaBHUTEIBHBIX TAOJIUII

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

JEITEIbHOCTHU YcTHBIN onpoc

MIPUMECHHUTEITHHO K JlukTaHT Ha HCIIOJIb30BaHKE

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

MPaKTUYECKHUX U Ja0OpaTOPHBIX padboT
3amuTa TBOPUYECKHUX padoT

3amuTa UHAUBUIYATbHBIX POCKTOB
Brimonnenue 3a1aHuii MpOMeKyTOYHOU
aTTeCTaIluu

OK 02. Hcnonws3zoBarb
COBpEMEHHBIE CpeCTBa
TIOUCKa, aHanmm3a
u UHTEPIPETANNT
uHpopMaluy,

51 MH(GOpPMaIMOHHbIE
TEXHOJIOTUH TUTST
BBITTOJTHEHHSI 3a1a4y
npodeccuoHanbHOM
JeSITeIbBHOCTH

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

OnenunBaemasi AUCKYCCHUs 1O BOIIPOCaM
JICKIIUN

Pa3paboTka MeHTaNbHOM KapThl B MUHU
rpymnmnax

Bremmonnenue u 3ammuTa 1a60paTOpHBIX
pabor

[IpencraBienue pe3yIbTaTOB
MIPAKTUYECKHUX U JJA0OPATOPHBIX padoT
[IpencraBieHne yCTHBIX COOOIIEHUH ¢
Hpe?’eHTaHI/IeI\/JI, IIOATOTOBJICHHBIX IIO
MIEPEYHIO HCTOYHUKOB,
PEKOMEHIOBAaHHBIX IPEIOJIaBaTEIIeM

OK 04. Dd¢dexruBHo
B3aUMOJICCTBOBATE |
paboTaTh B KOJUIEKTHBE
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 II-o/c, 9.5 Il-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OO6cy>kaeHue o Borpocam JICKIUH
[IpencraBnenue pEe3ynbTaTOB
MPAaKTUYECKUX U Ja00paTOPHBIX paboT
3ammTa TBOPYECKUX paboT

3amuTa MHAUBUIyaJIbHBIX TPOEKTOB

OK 07. ConelicTBOBaThL

COXPaHEHHIO
OKpYKarolen  cpensl,
pecypcocOepeReHuIo,

MMPUMCHATH 3HAHUA

00 U3MEHEHHH KiimMara,
IPUHIUITBI

Temer 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 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

" TIpoeccMOHANEHO OPUEHTHPOBAHHOE COJIEPKAHUE (COAEPHKAHME TTPHKIIAIHOTO MOJLYJIs)
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OEpEKITUBOTO
MIPOU3BO/JICTBA,

3 pexTruBHO
JIECTBOBATH

B Ype3BbIYAITHBIX
CUTYaIUIX

TEPMHUHOJIOTUHU U CUMBOJIMKHA

NuauBuayanbHas CaMOCTOSITENIbHAS
pabora
IIpencrasnenue pe3ynbTaTOB

MPAKTUYECKHUX U TAOOpaTOpPHBIX padboT
3amuTa TBOPUYECKUX padoT

3aluTa UHAUBUAYAIbHBIX IPOEKTOB
BrinosiHeHue 3a1aHuil IPOMEXKYTOYHOM
aTTecTaluu

I1K 3.1. IlnanupoBats u
OpraHU30BBIBATH
pabory no
TPAHCIIOPTHO-
JOTHCTUYECKOMY
o0ciyXUBaHUIO B cdepe
IPY30BBIX IEPEBO30K

I1-o/c

IIpencrasnenue pe3ynbTaTOB
IPAaKTUYECKUX U Ja0OpaTOpHBIX padoT.
Belmonnenue  kedica  Ha  aHanu3
MHGPOPMALUU O HAYYHBIX JOCTHIKEHHSX
B 00JIACTM TE€HETHYECKUX TEXHOJOTHH,
KJICTOYHOM  MH)KEHEpUH,  IHUIIEBbIX
OMOTEXHOJIOTUH, IIPE/ICTABIICHHE
pe3ysbTaTOB PEILICHHsI KEHCOB.

3amura Kelca: IpeJICTaBICHNE
pe3yiIbTaToB pereHus KelcoB
(BBICTYIIJIEHHUE C MTPE3EHTALINEN).
Beinonnenue 3ajanuii npoMexyTOYHON
aTTecTaluu.
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYYEHMU S

5.1 IMaccuBHBIE:

- JIeKIUH TPaJULMOHHbIE 0e3 NMPUMEHEHUs MYJIbTUMEIUWHBIX CpPEACTB U 0€3 pa3gaTodHOro
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
NO3HABAMENbHOU 0esIMEeNTbHOCTUL).

5.2 AKTHBHbIE H HHTEPAKTHBHbIE:

- aKTUBHBIC ¥ UHTEPAKTUBHBIC JICKIIUH;

- paboTa B Tpymmax;

- yueOHas IUCKyCCus;

- JICJIOBBIC U POJICBBIC UTPBI;

- UTPOBBIE YIIPAXKHEHUS;

- TBOPYECKHE 3a/IaHHS;

- KpYTJIbIE€ CTOJBI (KOH(MEPEHINH) C UCIIOIB30BAaHUEM CPEICTB MYJIbTUMEANA;

- perieHre NpoOIEMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYAIIHiA;

- METOJl MOYJIFHOTO OOYUCHHS;

- 00y4eHHe C MCII0JIb30BaHHEM KOMITBIOTEPHBIX 00yUaroIInX MPOrpamm;

(63aumooeticmeue  npenooasamensi Kak —cyOvekma ¢ OOYYAIOWUMCA  KAK — CYOBEKmMoMm
NO3HABAMENLHOU 0esIMelbHOCU).
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