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

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma yueOHoro mpeamera OVYIIL.13 buonorust sBiseTcss 4acThlO MPOrPaMMBI
cpennero o6mero o6pazoanus 1o cnenuambHocTH CIIO 23.02.01 Opranuzamuss TEpPeBO30K U
yhpaBiieHUE Ha TpaHcnopTe (1o BuaaMm) (yrBepkaeH npukazom Munnpocseuenus Poccun ot 20.03.2024
Nel76). PaGouass mporpamma OVYII.13 buonorus paspaborana B coorBerctBuu ¢ ®I'OC COO (B
JNCUCTBYIONIEH peNaknuu) W C y4eTOM TPUMEpPHOW paboyeil mporpamMmbl  00IIe00pa3oBaTeNbLHOM
TUCIUTIINHBI «bronorusy mist npodeccrnoHanbHbIX 00pa3oBarenbHbiX opranu3aiuii UPITIO (yTBepxkaeHa
npoTtokonoM Ne6/2025 ot «18» anpens 2025 1.).

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

Pabouas mporpamma yuebnoro mpeamera OVIL.13 buonoruss Moxer OBITH HCIIONb30BaHa B
poecCHOHATLHOW TOJTOTOBKE, MEPEIMOArOTOBKE U  IOBBIIMICHUW KBaTHM(PUKAIUU pabodmx II0
npodeccusm:

15894 OnepaTop mocTa LEHTpATU3ALHH;

18401 Curnanucr;

17244 Tlpuemocnatuuk rpysa u 06araxa,

25337 Omepatop no 00paboTKe NEPEBO3OYHBIX TOKYMEHTOB;

18726 CocraBuTeib I10E3/10B;

16033 OmnepaTop COPTUPOBOYHOM TOPKH;

25354 Omnepatop npu ASKypHOM IO CTaHITUH.

1.2 Mecto yueoHoro npeamera B crpykrype OIIOII-IIIICC3:

B yue6nbix mmanax OIIOII-IITICC3 yuebnsiii npeamer OVYIIL.13 buosorus BXOAUT B COCTaB
o0IuX y4eOHBIX MpeaMeToB, GOPMHUPYEMBIX U3 00s3aTeNbHBIX MpeaMeTHbIX obnacteit ®I'OC cpegnero
obmero oOpaszoBanus, it crnenuanbHocTel CIIO. C yuéroMm mpoduist ocBaMBaeMoM CleUalbHOCTH
yueOHBI MpeaMeT peanusyercs Ha | Kypce.

1.3 [Inanupyemble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 MpeaMeTa:

1.3.1 lesan yyeOHOrO mpeamera:

Conepkanrie TporpamMmbl  00IIe00pa30BaTeIbHON TUCHUILTUHBI «bHoOTHs» HampaBiIeHO Ha
JOCTI)KEHHE DPE3yNbTaTOB €€ H3ydeHus B cooTBeTcTBUM ¢ TpeboBanusmMu PI'OC COO c¢ yuerom
npodeccuonanbHor HampasieHHoctu OI'OC CIIO.lens wu3yueHuss aucuuruiuHbl «buonorus» Ha
0a30BOM YPOBHE — OBJaJieHHE 00Y4aIOUIMMHCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHu3alluu
KUBBIX CHCTEM Pa3HOTO paHra M MPHOOpETeHHWE YMEHHMM HCIOJIb30BaTh 3TH 3HAHMS IS T'PAMOTHBIX
JeWCTBUI B OTHOIIEHUH OOBEKTOB KUBOW MPUPOIBI U PELICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctrxenne 1enu M3ydeHusl TUCHUIUIMHBL «buonorus» Ha 0a30BOM YpoBHE OOecredrBaeTcs
pELIEHNEM CIIENYIOIINX 3aau:

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

3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTe3aX, MpaBHIaX, CIyXKalldX OCHOBOW aiisi (OpMHUpPOBAHUS
IIPEJICTABICHUM O €CTECTBEHHO-HAy4YHON KapTHHE MHUpPA, O METOJaX HAay4YHOI'O IO3HaHMs, CTPOEHUH,
MHOT000pa3uu U 0OCOOEHHOCTSX JKUBBIX CUCTEM Pa3HOTO

YPOBHSI OpraHU3alIMH, BBIIAIOLINXCS OTKPBITHIX M COBPEMEHHBIX UCCIICOBAaHUSIX B OMOJIOTHH;

J dbopMupoBaHUEe Yy O0OyYaromMXCS MO3HABaTENbHBIX, HHTEJUIEKTYaJdbHBIX M TBOPUYECKUX

CIOCOOHOCTEH B Mpollecce aHalu3a JJaHHBIX O MyTSAX Pa3BUTHS B OMOJOTHMM HAYYHBIX B3IJISIOB,

UJEHN U OAXO0I0B K MU3YUEHUIO KHUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluy;

o CTaHOBJIEHHE y 00y4aroluXcs o0Iel KynbTyphl, (PyHKIMOHAIBHONW I'PaMOTHOCTH, pa3BUTHE
yMEHUI OOBSCHATh M OLEHHUBAThH SBJICHUS OKPYKAIOLIETO MHpa >KUBOM NMPHUPOJBI HA OCHOBaHUU
3HaHUI U OMBITA, MOJYYEHHBIX [IPU NU3Y4YEHUH OMOJIOTHH;



J dbopmHupoBaHHe Yy OOYYAOIMXCS YMEHHH WUIIOCTPUPOBATh 3HAUYEHHE OMOJOTHYECKUX
3HaHUIl B MPAKTUYECKOM JESITENbHOCTH YEIOBEKa, PAa3BUTUM COBPEMEHHBIX MEAMLIUHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTU;

o BOCIUTaHHE YOS KIEHHOCTH B BO3MOYKHOCTH [T0O3HAHUS YEJIOBEKOM JKHUBOM
IPUPOIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOILIEHHSI K HEl, COOIIOIEHUS 3TUUECKUX HOPM
IpY IPOBEICHUH OMOJIOTMYECKUX HCCIIEeIOBAHUML;

o OCO3HaHME LEHHOCTH OHMOJOIMYECKMX 3HAaHUM JUIsl TMOBBILIEHHUS YPOBHS SKOJIOTMYECKOH
KYJIBTYpBI, 17151 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;
. IIPUMEHEHUE TPUOOPETEHHBIX 3HAHUW WM YMEHMIl B IIOBCEIHEBHOM XW3HU JI OLCHKU

MOCJIEACTBUI CBOEH JIEATEIILHOCTH 10 OTHOLIEHUIO K OKPY>KalOILEH cpere,

COOCTBEHHOMY 3JI0POBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEp MTPOPHITAKTUKH 3a00JIEBaHUM.

Hna pewenus 3a0ay u OocmudiceHus yeneu U3yuenus OUCYUNIUHBL 8 CUCmeMe CPeoHe20
npogeccuonanvHozo 0b6pazoeanus, 6 NPUMEPHOU pabouell Npocpamme 6blOeleHO OCHOBHOe U
npogheccuoOHANbHO — OPUEHMUPOBAHHOE —coodepiicanue. B ocnosnoe coodepowcanue  6xntoueHvl  6ce
cooepoicamenvHble JUHUU, KOMOopbvle Npedazaromces Oas 0013amenbHo20 U3VYeHus hedepaivbHol
00pa308amenvbHoOl NPOSPAMMOL cpedHe2o obwe2o obpaszosanus no buonocuu (b6azoswiii yposens). Ilpu
paspabomke  paboueli  npocpammvl  OUCYUNIUHDBL, npenodasamenvb — 6npage  UIMEHUMb
NOCNe008aMeNbHOCHb USYYEHUS U 00beM Yaco8, OMBOOUMDbLL HA U3VUEHUE MeM OCHOBHO20 COOEPIHCAHUS
0JIs1 YCMAHOBNIEHUSL MENCNPEOMEeMHbIX C@sA3ell ¢ Opyeumu OUCYURIUHAMU 00ueobpa308amenibHo2o U
obwenpogheccuonanvrnoeo yukios yueonozo naama OII CIIO. Ilpenodasamenv enpase 3amenumbs
JabopamopHsle U NpaKmuyeckue 3aHsAmus OCHOBHO20 COOEPI’CAHUS HA AHANOUYHble NO MmeMAamuke,
VUumuleas umeioujeecs 8 06pazoeamenvHol op2anuzayuu 000pyoosanue.

Ocnognoe cooepoicanue NPUMEPHOU pabouell Npocpammvl OUCYUNIUHBI, 00pa308amenbHas
opeaHusayus — CcamoCmosiImenbHO — pacuupsem — MmemMamukou npogheccUoHaNbHOl  HANPABLeHHOCU
(npoheccUuOHANbHO  OPUEHMUPOBAHHBIM COOEPIHCAHUEM UTU  COOEPAHCAHUEM NPUKIAOHO20 MOOYVIs),
Heobxooumotl 0 danvheuuwe2o ycnewrnozo oceoenus OII CIIO. Ilpenoodasamensy modcem 6viOpamo
cooepaicanue NPUKIAOH020 MOOYJISl U3 NPEOSIONCEHHbIX 8APUAHMO8, 8 COOMBEMCMBUU C 0COOEHHOCAMU
cghepovl OessmenvHOCcmU OYOYWUX CREYUATUCMO8 UIU pa3pabomams €20 camocmosamensHo, UHMe2pupys
codepocanue oucyuniunvl «buonozusy ¢ codepyxcanuem 006wenpopeccUoHaNbHBIX OUCYUNIUH U
npogheccuonanvrvix mooynei OIl CIIO c yenvio popmuposanus npogheccuoHaibHuvlx KOMNemeHYUl.

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

yMeThb:

—  ONpedensaTh KHUBbIE OOBEKTHl B MPUPOAE; MPOBOAUTH HAONIOACHMS 3a SKOCHCTEMaMHU JUIS
BBISIBIIEHUS €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHHH, HHTEPIPETUPOBATh PE3yIbTaThl HAOIIOJCHUH

— TPOBOAWTH  TpOCTEHIIHME  OMOJOTMYECKHE  DKCIEPUMEHTANbHBIE  UCCIEIOBAaHHUS  C
co0IroIeHHEM MTpaBHII OE30MaCHOT0 00paIleHUsI C 00bEKTaMU U 000PY/I0BaHUEM;

—  HCIONIB30BaTh MHPOPMALIHIO OMOJIOTUYECKOT0 XapaKTepa U3 pa3InyHbIX HICTOUHUKOB,

—  TNPOTHO3MPOBAThH MOCIEACTBHS CBOCH NEATENPHOCTH MO OTHOILEHHIO K OKpY’KaloIleh cpene,
COOCTBEHHOMY 37I0POBbI0; 000CHOBBIBAThH M COOJIIOIaTh MEPHI MPO(PHIAKTUKY 3a00JI€BaHUIA;

3HATH:

—  cTpoeHHe, MHOrooOpa3ne W OCOOECHHOCTH JKHBBIX CHCTEM pPa3HOTO YPOBHS OpTaHU3aIlHH,
3aKOHOMEPHOCTHU MPOTEKAHUSI OMOJIOTUUECKHUX MPOIECCOB U SIBJICHUN B OKPYXKAIOIIEH Cpelie, MEeTOCTHYIO
HAY4YHYIO KapTUHY MUPa, B3aUMOCBS3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTH)KEHUH OHOJOTMYECKOW HAayKd U TEXHOJOTMH B MPaKTUYECKOM
JESTeTPHOCTH YeJIOBEKA, PAa3BUTHU COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHH U arpOOHOTEXHOJIOTHHA.

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

O6mume xommerenuuu (nanee — OK) u npodeccuonansubie komnereHuuu (nanee — [1K) ®I'OC
CIIO B COOTHECEHHMU C JTUYHOCTHBIMHU, METANPEAMETHBIMU U IPEIMETHBIMU pe3yJbTaTaMu OOyueHUs
6azoBoro ypoBHs (nanee — [IP6) ®I'OC COO npencraBieHbl B TA0IHIIE:



Ko u I[lnannpyemble pe3yabTaThl OCBOCHUS] TUCHHUILIMHBI

HAHMMEHOBaHUe

(l)OpMI/lpyeMbIUX Oo6ue JMCcHUNIMHAPHbIE

KOMIIeTeHIUil
OK O01. Bwibupats | JIudHOCTHBIE pe3yabTaThl JOJDKHBI OTpakatb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHWW O MECTE€ M POJU OHOJOTHH
CHOCOOBl  pemIeHus | TPYAOBOTO BOCIIMTAHUS: B CHCTEME HAY4YHOTO 3HaHUS; (PYHKIHMOHAIBHOW TI'PaMOTHOCTU
3a1a4 - TOTOBHOCTb K TpPYyAY, OCO3HaHUE IIEHHOCTHM MAacTepCTBa, | YelIOBeKa JUIsl pEHICHUs )KU3HEHHBIX TPOOJIeM.
npodecCHOHATBHON | TpyAoIooue; I[IP6 2.ChopMUpPOBAaHHOCTb YMEHHSI PACKpBIBATH COJECpPKAHUE
NESITEIbHOCTH - TOTOBHOCTh K AKTHBHOH JAEATEIbHOCTH TEXHOJOTMUYECKOH | OCHOBOIONATAIONINX OMOIOTUYECKUX TEPMUHOB U MOHSITHIMA: KU3Hb,
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CHOCOOHOCTb | KJI€TKa, TKaHb, OpraH, OPraHu3M, BHJI, MOIYJALHUS, SKOCHUCTEMA,
K pa3IMYHbIM | HHULUUPOBATH, MJIAHUPOBATh U CAMOCTOATEIHHO BBIIOJIHATH | OMOLIEHO3, Obuocdepa; MeTaboan3M (0OMEH BEIIeCTB
KOHTEKCTaMm TaKylo JIeITeIbHOCTD; U MpPEBpaIIeHUE SHEPTUH), TOMEOcTa3 (camoperyssiius), OMOCUHTE3

- HWHTEepeC K pasnmmuHbiM chepam npodeccruoHanIbHON
JIEATEIbHOCTH.

MeTtanpeamMeTHbIE pe3yNbTaThl IOJKHBI OTPAXKAaTh:
OBnajieHue YHUBEPCAIBHBIMU YICOHBIMH MTO3HABATEIIBHBIMU
NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNbHO (HOPMYIHUPOBATh U aKTyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBNUBATh CYIIECTBEHHBIH MPU3HAK WM OCHOBAHHS
JUTISL CpaBHEHUS, Kilaccu(ukanuu u 0000IIeHUS;

- OTIIPENENATh LEH e TEIIbHOCTH, 33/1aBaTh MapaMeTphl

U KPUTEPUU UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHS

B PacCMaTPHBACMBIX SIBIICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3yJIhTaTOB
MTOCJICACTBHI I€ATEILHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeI0BATETHCKOM

U TPOCKTHOW JICATEIHPHOCTH, HaBBIKAMHU pa3perieHus
npobiewm;

- BBISIBJISITH TIPUIMHHO-CIIC/ICTBEHHBIC CBS3H

Y aKTyaJTU3UpOBATh 3a]1a4y, BBIIBUTATh TUTIOTE3Y

ACATCIIbHOCTb, OICHHWBATHb
acjiiaM, OLNCHUBATb PHCKU

Oenka, CTPYKTypHas OpraHU3alusi KUBBIX CUCTEM, JUCKPETHOCTD,
caMOperyJiLus, CaMOBOCIIPOU3BECHUE (penponykuus),
HAaCJIEJICTBEHHOCTh, HM3MEHYMBOCTh, JHEPrO3aBUCUMOCTb, POCT U
pasBuTHE, yPOBHEBAsI OpraHU3aLusl.

I[IP6 3.CdhopMUpPOBAaHHOCTH yMEHUS PACKPBIBaTh COJEp)KaHUE
OCHOBOIIOJIATAIOIINX OMOJOTUYECKUX TEOPUH U TUIIOTE3: KIETOUYHOMH,

XPOMOCOMHOM, MYTallMOHHOW, 3BOJIOLMOHHOM, INPOMCXOXKIECHUS
YKU3HU U YeJIOBEeKa.
I1P6 4.CpopMHpPOBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOIIOJIATaloIINe OUOJIOTHYECKHE 3aKOHBI U 3aKkoHOMepHOcTH (I
Menpens, T. Moprana, H.MW. BaewioBa, 3. Iekkens,
®. Mrwomrepa, K. bopa),rpanunpl uX TPUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

[TP6 S5.IlpuoGpeTreHune ombITa MPUMEHEHHS OCHOBHBIX METOOB
Hay4YHOTO MMO3HAHUS, UCTIOIB3YEMBIX B OMOJIOTHH: HAOIIOICHUS

Y ONMCAHUS KUBBIX CHCTEM, MPOIIECCOB W SIBJICHUN; OPTaHU3AIUN U
MPOBEIEHUS] OMOJIOTUYECKOTO YKCIIEPUMEHTA, BBIIBUKCHHS THIIOTES,
BBISIBIICHUSI 3aBHCHMOCTH MEXKIY HCCICIYEMbIMU BEITUYHMHAMH,
00BsICHEHUS MOJTYYEHHBIX pe3ynabTaTOB
1 (GOpMYJIMPOBAHUS BHIBOJIOB C MCIIOJb30BaHUEM HAYYHBIX MTOHITHUH,
TEOPHI U 3aKOHOB.

[IP6 6.ChopMuUpOBaHHOCTH YMEHHS BBIICIATH CYIIECTBEHHBIE
MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOTH IYKAPUOT; OJTHOKIECTOUYHBIX
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€c peUICHHs, HAXOJIUTh apryMEHTBI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a7aBaTb IapaMeTpbl U KpUTEpUU
peIeHUs;

- aHaJII/I3I/IpOBaTb HOHY‘-IGHHBIC B XO0JIC peLHeHI/IH 3aa4uu
pe3yJbTaThl, KPUTHYECKH OILEHWBAaTh HX JOCTOBEPHOCTb,
HpOI‘HO?;I/IpOBaTL N3MCHCHHUEC B HOBBIX yCJ'IOBI/HIX;
pa3palaThIBaTh IUIAH PEIICHUS MPOOJEMBI C YI4STOM aHAIN3a
HMEIOIUXCSI MaTEpUAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

-- YMETb MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

U IIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH;

- YMEThb HHTETPHPOBATH 3HAHHUS M3 Pa3HBIX MPEIMETHBIX
oOJacrei;

- BBUIBMraTh HOBBIC HJCH, IIpejjiaraTh OpPHIrHHAIbHBIC
MOJIXOJbI U PEIICHUS

U MHOTOKJETOYHBIX OPraHMW3MOB, BHJOB, OHOI€OLEHO30B U
9KOCUCTEM; OCOOCHHOCTH TIPOIECCOB OOMEHa BEIIeCTB U
IpEeBpaIleHHs] SHEPTruu B KieTKe, (OTOCHUHTE3a, IIIACTUYECKOTO U
SHEPreTU4YecKoro  OoOMEHa, XEMOCHHTE3a, MHUTO3a,  Meio3a,
OIUIOJIOTBOPEHUS, PA3BUTUS M PA3MHOXKEHUS, WHAMBHIYaIbHOTO
pa3BuTHs oOpraHu3Ma (OHTOreHe3a), OOphOBI 3a CYIIECTBOBAHHE,
€CTeCTBEHHOT0 0TOOpa, BHUI000pa30BaHUSA, MPHUCIOCOOICHHOCTH
OpPTaHU3MOB K cpejie OOMTAaHMsI, BIUSHUS KOMIIOHEHTOB 3KOCHUCTEM,
AHTPOIOTEHHBIX W3MEHEHUU
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpYroBOpOTa BEUIECTB U MPEBpPAIlEHUE SHEPTUU B brocdepe.

I1P6 7.ChopMUpOBaHHOCTD YMEHUSI IPUMEHSTh TTOTyUYCHHBIC 3HAHHS
Ui OOBSICHEHHsS] OMOJIOIMYECKHUX IMPOLIECCOB U SBICHUM, s
MPHUHSITHS TPAKTUICCKUX PEIICHUI B TIOBCETHEBHOM KU3HU

C Lenblo obecrieueHus: 0€30MaCHOCTH CBOETO 37I0POBBSI U 3J0POBBS
OKPY>KaIOIIUX JIFOACH, COOMI0IEHUsI 3I0POBOTO 00pasa KU3HU, HOPM
IrPaMOTHOTO TIOBEIEHUS B OKpYXKalOlleld NPUPOJHOU  Cpee;
MOHMMAaHWEe  HEOOXOJWMOCTH  HWCIIOJNIB30BAHHS  JIOCTHKCHUU
COBPEMEHHOW OWOJIOTUH W OWOTEXHOJIOTUH I PAMHOHAIBHOTO
PUPOJIOTIOTIH30BAHUS.

[TP6 8.CdhopMupOBaHHOCTh YMEHHUSI PeIIaTh OMOJOTUYECKHE 3a/1auH,
COCTaBJISITh TEHOTUITMYECKUE CXEMbI CKPEIIUBAHUS

JUISE pa3HBIX THIIOB HACJICJOBAHUS TPU3HAKOB Yy OpPraHU3MOB,
COCTaBJISITh CXEMBI IMEPEHOCa BEIIECTB U DHEPTHMH B DKOCHCTEMax
(Ternu MUTaHus, MAIIEBHIC CETH).

IIP6  9.ChopMHpPOBAaHHOCTP YMEHHH KPUTHUYECKH OLEHMBATh
nHpopManno  OMOJIOTUYECKOTO  COZAEpX aHHs,  BKIIOYAIOIIYIO
NICEB/IOHAYYHbIE 3HAHUS W3 PA3JIUYHBIX HMCTOYHHKOB (CpeacTBa
MaccoBod  MHGpOpMalWK, HAYYHO-TIONMYJSPHbIE  MaTepHalbl);
HUHTEPIPETUPOBATH ITHUYECKHE aCIIEKTBI COBPEMEHHBIX
HCCICIOBAHUM B OWOJOTUMH,  MEIUIMHE, OHOTEXHOJOTHH;
paccmarpuBarh rio0ajbHbIe JKOJIOTHUECKUE po0IeMbl

COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO.

I[MP6 10. CdopMupOBaHHOCT, YMEHHH CO3/1aBaTh COOCTBEHHBIE
MUCHbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE OMOJOTHYECKOM
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UH(POPMALIUU U3 HECKOJbKUX MCTOYHHMKOB, IPAMOTHO HCIOJb30BATh
MOHATUIHBIN anmnapat OMOJIOTHH

OK 02.
Ucnonb3oBath
COBPEMEHHBIC
CpeIcTBa  IIOMCKa,
aHaiamn3a

U HHTepIpeTauu
uH(popMaluu

U MH(POPMAIMOHHbIE
TEXHOJIOTUH TUTSt
BBIMIOJTHEHUS  3a/1a4
po(hecCHOHATTLHOM
e TEIbHOCTH

JIM9HOCTHBIE PE3YJIbTAThl JIOJKHBI
[ICHHOCTH HAYYHOTO ITO3HAHHMS:
-c(hopMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKd W OOIIECTBEHHOU
NPAKTUKKA,  OCHOBAaHHOIO  HA  JWaliore  KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B TIOJIUKYJIBTYPHOM MHpE.

MertamnpeaMeTHbIe Pe3yiIbTaThl JOJDKHBI OTPAKATh:
OBnajieHne YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
NENCTBUSIMU:

B)paboTa ¢ MHpOpMaLuei:

OTpa)XaTb B YaCTH:

- BJIaACTH HaBbIKaMH MOJIYYCHU A I/IH(I)OpMaI_II/II/I
nus3 HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYLICCTBJIATDH ITOHUCK, aHaJInu3, CUCTCMATHU3alluIO

¥ MHTEPIPETANNI0 WHPOPMALIUU PA3IUYHBIX BUAOB U (HOPM
IIPEICTABIICHHS;

- OIIEHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTbh HMH(pOpMaIuH,
€€ COOTBETCTBUE MPABOBBIM M MOPAIbHO-3THYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POITU OUOJIOTHH

B CHCTEME HAay4yHOro 3HaHUA; (QYHKIMOHAIBLHOM TPaMOTHOCTH
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIeM.

[TP6 7.ChopMHupOBaHHOCTH YMEHUS MPUMEHSATD IMOTyYECHHBIC 3HAHHS
JUIST OOBSICHEHHSI OMOJIOTHMYECKHX IIPOLIECCOB U SIBIICHUH, IS
OPUHSTUS TPAKTUUYECKUX PEUICHHUH B TOBCEAHEBHON KU3HU

C 1eNbl0 o0ecriedeHns 0€30MacHOCTH CBOETO 37I0POBbS M 37J0POBbS
OKPYKaIOIIUX JF0JIeH, COOMI0ACHHS 3I0pOBOT0O 00pa3a >KU3HH, HOPM
rpaMOTHOTO MOBEAEHUS B OKPYXKAIOIIEH MPUPOJHON  CpEE;
NOHMMAaHHE  HEOOXOIMMOCTH  HCIIOJIb30BAHUA  JTOCTHXKEHUI
COBpPEMEHHOM Ouosorun M OUOTEXHOJOTUH MJIs PALMOHAIBHOIO
IPUPOJIOTIOIH30BAHUS.

I[MP6 10. CdopmupoBaHHOCTh YMEHUH CO3/1aBaTh COOCTBCHHBIC
NUCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE OMOJIOrMYecKoit
UHPOPMALIK U3 HECKOJIBKUX MCTOYHHKOB, PAMOTHO HCIOJB30BATh
HOHATHIHBIN anmapaT 61MoI0run

OK 04. O¢ddexTuBHO
B3aMMO/ICHICTBOBATh
u paboTaTh

B KOJIJICKTHBE

¥ KOMaH e

JImgyHOCTHBIE pe3yabTaTthl JOJKHBI OTpaXaTb B YaCTH.

LEHHOCTH HAYYHOTO TIO3HAHUA: OCO3HAHHE LEHHOCTHU
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTh  OCYILECTBIATH
MIPOEKTHYIO u HCCIIEI0BATENBCKYIO JIeITeILHOCTD
VHJIUBUYAIBHO U B TPYIIIE.

MeranpeaMeTHbIE PE3YIbTAThI JOJIKHBI OTPaXKaTh:
OsmageHne YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) cOBMeCTHasI IeITEIbHOCTb:
- IOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOM
Y MHIUBUIyaJIbHOM paboTHI;

- IIPUHUMATh e COBMECTHOM JeATeIIbHOCTH,
OpFaHI/ISOBLIBaTB 158 KOOp}II/IHI/IPOBaTB ,ZIGﬁCTBI/ISI

M0 e¢ JOCTIDKEHUIO: COCTaBiATh IUIaH  JICUCTBUIM,
pacnpenensiaTb poJM € YYETOM MHEHUA yYaCTHUKOB

00CYXKJaTh Pe3yIbTaThl COBMECTHOM PabOThI

[TP6 S5.IIpuoOpeTeHne oOmbITa NPUMEHEHUS OCHOBHBIX METOJOB
HAy4YHOTO TO3HAHUS, HCIONb3yeMbIX B OHOJIOTHUU: HAOMIOJIEHUS U
OTIMCAHUs JKUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUHN; OpPraHMU3aIllud U
MPOBEJCHHUS OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBHKEHHUS TUIIOTES,
BBISIBIICHUSI 3aBHUCHMOCTH MEXJy HCCICIYEMbIMU BEITUYUHAMHU,
00BSICHEHUS TOTYYCHHBIX PE3YIbTAaTOB

1 (GOpMYJIMPOBAHUS BHIBOJIOB C MCIIOJb30BaHUEM HAYYHBIX TTOHSITHUH,
TEOPHl 1 3aKOHOB




OK 07.

JIMuyHOCTHEBIE pPE3yJIbTaThl JOJDKHBI OTpaXaTb B YaCTH:

[IP6 5.IIpuoGpeTreHune ombITa NPUMEHEHHS OCHOBHBIX METOOB

CopeiicTBOBaThH 9KOJIOTMUECKOTO BOCIIMTAHUS: - c(OpPMHUPOBAHHOCTD | HAYYHOT'O MO3HAHUS, UCIIOIb3YEMbIX B OMOJIOTHUH: HAOIIIOICHHS
COXpaHEHUIO 9KOJIOTHYECKOH KYJIBTYpPbI, IOHUMAaHNE BIUSHHUS COLMAIBHO- | M ONMMCAHMS JKUBBIX CHCTEM, IPOLIECCOB U SIBICHUN; OpPraHU3aluy U
OKpY’Karoen HKOHOMHYECKUX MPOIIECCOB HA COCTOSHUE MTPUPOTHON MPOBEICHUST OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBI)KEHUS THIIOTE3,
cpensl, U COLMAIBHOI Cpeibl, OCO3HAHHE TIIO0AIBHOTO XapakTepa | BBIABICHHUS 3aBHCHUMOCTH MEXIy HCCIEAYyEeMbIMH BEIMYMHAMH,
pecypcocOepekeHu | IKOJOTHIECKUX MPOoOIIeM; O0BSICHEHUS TIOTYYCHHBIX PE3YJIbTATOB
10, OPUMEHATH | - IUIAHUPOBAaHME M OCYLIECTBICHHE  JEeWCTBHHA B | M (popMynupoBaHUs BBIBOJIOB C HCIOJIB30BAaHUEM HAayYHBIX HOHSITHH,
3HAHUA OKPY’KaIOILIEW Cpelle Ha OCHOBE 3HAHUSA LIEJIEH yCTOMYUBOIO | TEOPUM U 3aKOHOB.
00 U3MECHEHHUH | Pa3BUTHS YEIOBEUECTBA,; I1P6  6.ChopMUPOBAHHOCTH YMEHHS BBIICNIATh CYLICCTBCHHBIC
KJIMMAaTa, NPUHIUIGI | - AKTUBHOE HENpUATHE JEHCTBHH, NPHUHOCAIIMX BpeX | IPU3HAKA BUPYCOB, KIIETOK IMPOKAPHUOTH IYKAPUOT; OJHOKIECTOYHBIX
OepexIIMBOTrO OKpYXarolien cpese; ¥ MHOTOKJETOYHBIX OPraHW3MOB, BHUJIOB, OHOTICOIICHO30B H
IIPOM3BOJICTBA, - yMEHUE IIPOTHO3UPOBATh HEOJaronpusITHBIE | PKOCUCTEM; OCOOCHHOCTH  MpPOIECCOB OOMEHa  BEHIeCTB U
3P PEeKTUBHO 9KOJIOTHYECKUE TIOCIEICTBHS NPEANPUHIMAEMbIX JACHCTBUH, | IPEBpaIleHUs SHEPIHH B KJIETKE, (POTOCHHTE3a, IIACTHYECKOTO U
JIeiCTBOBATH peO0TBPALIATh UX; HHEPreTU4YecKoro  OoOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
B Ype3BBIYAHHBIX | - PACHIMPEHUE OIBITa JAEATENBHOCTH  SKOJIOTHYECKOH | OMJIOAOTBOPEHHS, PAa3BUTHS M Pa3sMHOKEHHSA, WHIUBHIYAIEHOTO
CUTYaIUsIX HaIPaBJIECHHOCTH. pa3BHUTHS OpraHu3Ma (OHTOreHe3a), OpHOBI
MeranpenmeTHbie pe3yabTaThl TOKHBI OTPAXKaTh: 3a CYIIECTBOBAaHHE, ECTECTBEHHOrO OTOOpa, BHI000pa30BaHMS,
Onanenne YHUBEPCATHLHBIMHU KOMMYHHKATHBHBIMH | IPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelae OOWTaHUs, BIUSHUS
NeHCTBUSMHU: KOMIIOHEHTOB IKOCHUCTEM, AHTPOITOTEHHBIX U3MEHEHHUI
0) COBMeCTHas JAEATEIbHOCTD: B 9KOCUCTEMaX CBOEW MECTHOCTH,
- MOHWMAaTh M WCIIOJIb30BaTh TMPEUMYIIECTBA KOMAaHIHOHN | KPyroBOpOTa BEUIECTB U MPEBpAIICHNE SHEPTUH B Onocdepe.
Y MHIUBU1YaJIbHON pabOThI; I1P6 7.ChopMUpOBaHHOCTH YMEHUSI IPUMEHSTD MOJyYSHHbIE 3HAHUS
- TpUHUMATh  Ied  COBMECTHOW  JEATENBHOCTH, | JUII OOBSCHEHHWsS OHOJOTHMYECKUX TMPOLECCOB W SIBJICHUH, IS
OpraHU30BBIBATh u KOOPAMHUPOBATh NEUCTBUS | MPUHATUSA MPAKTUYECKHX pEIIeHUH B IOBCEJHEBHOM KU3HU
MO0 ee JIOCTWKECHHIO: COCTaBJIATh IUIAaH JICHCTBHIA, | C IENBI0 OOecreueHus: 0e30MacHOCTH CBOETO 30POBBS U 30POBBS
pacrpeneNniaTh poJd € Y4eTOM MHEHMH YYaCTHHMKOB | OKpPY’KAarOIIMX JIO/IEH, COONIIOIEHHs 310pOBOTO 00pa3a KU3HH, HOPM
00CYX/1aTh pe3yJIbTaThl COBMECTHOM PabOTHI IpaMOTHOTO TIOBEACHUS B OKpPYKAIONIeW TPUPOJHON Cpere;
MOHMMaHHE  HEOOXOJMMOCTH  HCIOJB30BaHUS  JOCTHKEHHH
COBPEMEHHOW OMOJOTMH W OMOTEXHOJIOTHH i1 PariOHAIBHOTO
PUPOJIOTIONIB30BAHUS
IK 3.1. | - cpopMHpPOBaHHOCTh YMEHHsI Ha OCHOBE (pe/lepajbHOr0 KJIACCH(PHUKAIMOHHOIO KaTajora OTXOJIOB ONPENENATh KacC OMacHOCTH
[TmanupoBaTh M | OTXOJIOB; arperaTHoe COCTOSTHUE B (PU3NYECKYIO (OPMY OTXO0B IIPOU3BOJICTBA;
OpraHU30BBIBATh - OBJIaJICHHE METOJIaMH OIIpe/leIeHus] MoKa3aTejae YMCTBEHHOH paboTocrnocoOHOCTH, OOBSCHEHHE MONYYEHHBIX Pe3yIbTaTOB U
paboty 1o | (opMyIHpOBaHKE BHIBOJIOB (MMCBMEHHO) C MCIIOJIb30BaHNEM HAYYHBIX TTOHSATHI, TEOPHI U 3aKOHOB;
TPaHCIOPTHO- - c(OPMHPOBAHHOCTh YMEHHUS AHAIM3MPOBATh MH(POPMALMIO O HAYYHBIX JOCTHKEHUSAX B OOJACTH T€HETUYECKUX TEXHOJIOTHH,
JIOTHCTUYECKOMY KJICTOYHOM WH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH;




0o0CITy’)KMBaHUIO B
chepe IPY30BBIX
TIEPEBO30K

- chopMHpPOBAaHHOCTH YMEHHs aHATU3UPOBATh MH(MOPMAIMIO O PAa3BUTUM MPOMBIIIJICHHBIX OMOTEXHOJOTUH M WX NMPUMEHEHHH B
JKU3HU YeJIOBEKa




2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEAMETA

2.1 O0beM yueOHOrO npeaMeTa U BUAbI y4eOHO# padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 72
B T.4.
O0bém o0pasoBaTebHOI NPOrpaMMbl YU4eOHOI 1M CUMILIMHBI (TPeaMeTa) 61
B T.4.
OcHosnoe cooeprcanue 51
B T.4.
TeopeTudyeckoe oOyueHue 39
MIPaKTUYECKHUE 3aHITUS 10
J1a00paTOPHBIE 3aHATHS 2
Ilpogpeccuonanvro-opuenmupogannoe cooepicanue 10
B T.4..
TeopeTuveckoe oO0yueHue 2
MPAKTUYECKHUE 3aHSATHS 6
na0opaTOpHbIE 3aHATUS 2
CamocrosTebHas padoTa o0yqaromerocs (Bcero) 11

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




2.2 TemaTnueckuii m1ad u coaepxanue ydeonoro npeagmera OYIIL.13 buonorus

dopmupyemblie
HaumenoBanue pasgesnoB | Coaep:kaHue y4eOHOro MaTeprasa (0CHOBHOe U NPo¢ecCHOHAIBHO OPHMEHTHPOBaHHOE), O0bem KOMITETCHIIHH
U TeM JIa0OpATOPHBIE U MPAKTHYECKUE 3aHATHS, IPUKJIAAHON MOAYJIb (IIPH HAJIMYHH) 4acoB
1 2 3 4
1 cemecmp 30
OcHoBHoOe coJep/kaHue
Pa3nen 1. buojiorusi kak Hayka. 2KMBbIe CHCTeMbl U MX OPTraHU3ALUA 3 OK 02
Tema 1.1. 3
buoJsiorus Copepxxanue yuyeOHOro MaTepuasa 2
B cucreme HayK. O0mast | buonorus — Hayka o >kuBoii npupoje. CBs3u OMONIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMH U
XapaKTEePUCTHKA KU3HHU | IPYTUMH €CTECTBEHHBIMH HayKaMH, (QHIOCO(pHEH, peUurueil, STUKOW, ICTETHKOW W MPaBOM.
Ponp Ouonmormu B (GOpPMHpPOBAHHMM COBPEMEHHOW HayyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.
Mertoabl Mo3HaHMS KHMBOM NpHUPOAbl (HaOMIONEHHE, HKCIEPUMEHT, ONMCAHUE, HU3MEpEHHE,
Kiaccu(uKanus, MOACIMPOBAHNE, CTATHCTUIECKAss 00pabOTKa TaHHBIX ).
JKusele cuctemMsbl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus 6nonoruu. OTauyue KUBBIX CUCTEM OT
HeopraHnyeckoi npupojpl. CBolcTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHU Opranuzanuy OMOCUCTEM: MOJIEKYJISIPHO-T€HETUUECKUH, KIIETOUHBIN, OpraHn3MEeHHBbIH,
NONYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIH (OMOTreoleHOTHYECKH), GMOC(hEpHBIH.
CamocrosiTesbHast padora o0y4yarommxcs Nel 1
1. 3anonHeHue TaONUIIBI C ONMHUCAHUEM METOJ0B MUKPOCKOIMPOBAHUS C UX JOCTOWHCTBAMH U
HEJ0CTaTKaMHU.
2. 3anonHenue Tabnuibl «Bkiaj ydeHbIX B pa3BUTHE OMOJIOTHI.
3. 3anosiHeHHEe CPaBHUTEIBHOM TaOJIMIbI CXO/ICTBA U PA3IMYUN )KUBOTO U HEKUBOTO.
Pasznen 2. XuMuyecKknii COCTaB M CTPOEHNE KJIETKH 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XHMMHYECKHUIl cOCTAB Coaep:xanue yueOHOIro MaTepuasia 1
KJIeTkH. Boga XVWMHUYECKUH COCTaB KIETKH. XUMHUYECKHE DJIEMEHTHI: MaKpPO3JIEMEHTHI, MHKPOIIEMEHTHI.
U MHHepaJibHbIe Boga u munepanbHble BemiecTBa. DYHKIMHM BOJbI M MHHEPAIbHBIX BEIIECTB B KIIETKE.
BellecTBa ITonnep)kaHue OCMOTHYECKOro OajiaHca
IIpakTuyeckoe 3ansaTue Ne 1 1

buonornueckas POJIb  MHUHCPAJIIbHBIX BCHICCTB B obecreueHUN KHN3HCACATCIIbHOCTH
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OpraHu3MOB, IIPOABJICHHA I[I/IC6aJ'IaHC8 MHUHEPAJIbHBIX 3JICMCHTOB

Tema 2.2.
Buojgornyeckun BaskHbIe
XHUMHYECKHE COeTMHEeHUSA

Coaep:xaHue y4eOHOIro MaTepuaJia

benku. CoctaB u crpoeHue O0enkoB. AMHUHOKUCIOTHI — MOHOMeEpH! OeikoB. He3ameHumsble u
3aMEHHUMBIC aMUHOKHUCIIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYPBI OEIKOBOIA
MOJICKYJIbl (II€pBUYHAs, BTOPUYHAsA, TPETUYHAs M YETBEPTHUYHAs CTPYKTYypa). XHUMHUUYECKHE
cBoiictBa OenkoB. buonornueckue Qynkuun OenkoB. DepMeHTHI — OHOJOTHYECKHE
karanu3zaropel. CTpoeHue QepMeHTa: AaKTUBHBIM LIEHTp, cCyOcTpaTHass CHelU(pHUYHOCTb.
Kodepmentsl. Buramunsl. OTinuust epMEHTOB OT HEOPraHUYECKUX KaTaIu3aToOpOB.
VYrneBoasl: MOHOcaxapuiabl (TiIr0Ko3a, pubo3a U J€30KcHpub03a), Aucaxapuisl (caxaposa,
JAKTO33a) M TOJHMcaxapuabl (Kpaxmall, TJIMKOTEH, IeJUIoj03a). buomornyeckue ¢yHKINU
yrieBoaoB. Jlunuapl: Tpurauuepuasl, Gochomunuasl, crepoussl. I'mapoduabHo-rugpodoOHbIe
cBolicTBa. buonornueckue GpyHkiuu aunmuaoB. CpaBHEHHE YIIIEBOIOB, OCIKOB M JIMIIUIOB KaK
ncrounnkoB sHepruu. Hykneunnosbie kuciotsl: JJHKu PHK. Hykneotuast — moHOMEpHI
HyKJIenHOBBIX KucioT. Ctpoenne u ¢ynkumn JIHK. Crtpoenme m ¢ynkumu PHK. ATO:
CTpoeHHue U (PYHKIUU

JlabopaTopHas padora Nel (Ha BeIOOp mIpenoiaBaTesis)

«Omnpenenenne Buramuaa C B IPOIYKTax MUTAHUS»

i «Onpenenenre HaIMYUs KpaxMaia B IPOJTYKTaX MUTAHUS»

wi  «'uapodunsHO-TUAPOoGOOHBIE CBOMCTBA JTUMMIOBY WK «V3ydyeHHe KaTaluTHYeCKO
aKTUBHOCTH (pepMEHTOB (Ha MpuUMepe aMuiIa3bl I KaTajlasbl)»

Tema 2.3.
CTpykTypHO-
(pyHkuuoHaIbHaA
OPraHMu3auMs KJIETOK

Conep:xxaHue yueOHOro MaTepuaJia

[uronorus — Hayka o kinerke. Knerounas reopust — nmpumep B3auMoecTBUS Uied U (DaKkToB B
Hay4HOM ITO3HAHUHU. METObl U3yUYEHHUS KIIETKU.

Krnerka xak nenoctHas »xuBas cucrema. OOmiMe NpU3HAKU KIETOK: 3aMKHYTas HapyKHas
MeMmOpaHna, monekynsl JJHK kak reneTuueckuit anmapar, cucteMa CUHTe3a Oelka.

Tunsl  KJIETOK: dykKapuoTHueckas U mOpokapuotudeckas. (OcCOOEHHOCTH  CTPOEHUS
npokapuoTHuuecko kietku. Kierounas crenka Oakrtepuil. CTpoeHHE HYKapHOTHUECKOM
kJIeTkd. OCHOBHBIE OTJIMYHUS PACTUTENBHOM, )KUBOTHOW M rpuOHON KieTkU. [loBepxXxHOCTHBIE
CTPYKTYpbl KJIETOK— KIJIETOYHasi CTEHKa, TIJUKOKamuKkc, uX ¢(yHkmun. Ilnasmarnyeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[Mutoriasma u ee opraHouabl. OpHomeMOpanHble opraHounasl kietku: OIIC, anmapar
l'onpmxu, mm3ocomel. [loayaBTOHOMHBIE OpPraHOWIBI KJIETKHA: MHUTOXOHJPHUH, IUIACTUJBI.
[TpoucxoxxaeHne MUTOXOHAPUM M TwacTuA. Buapl mumactun. HememOpaHHBIE OpraHOMIBI
KJIETKA: pPHUOOCOMBI, KIJIETOYHBIM LEHTp, UEHTPUOJIM, PECHUYKH, KIYyTHKU. DyHKIUU

12




OpPraHOUJOB KJIETKH. BKiltoueHus.
Anpo — perynaTopHblii LeHTp KieTku. CTpoeHue sjapa: saepHas 000J04Ka, KapuoIlja3zMma,
XPOMATHUH, SAPBIIKO. XpOMOCOMbI. TpaHCHOPT BELIECTB B KJIETKE

JlaGopaTopHas padora Ne2 (Ha BEIOOD ITpero1aBaTels) 1
«CTpoeHue KIEeTKM (pacTeHusi, XMBOTHbIE, TIpUObI) M KJIETOYHBIE BKIIOYEHHs (Kpaxmail,
KapOTUHOUIbI, XJIOPOIJIACThI, XPOMOILIACTHI)»
i «M3ydeHue CTpOEHUs KJIETOK PACTEeHWMH, )KMBOTHBIX M OakTepuil 1MoJ MUKPOCKOIOM Ha
rOTOBBIX MUKpOIIpenapaTax U X OIMMCAHUE»
nnu «IIpoHunaeMocts MeMOpaHsbl (I1a3MOJIN3, AETIIa3MOJIN3)
Paznen 3. dKuszHenessTeJbHOCTh KJIETKH 6 OK 01, OK 02,
Tema 3.1. Coaep:xanue y4eOHOIro MaTepuaJia 3 OK 04
OO0MeH BelecTB OOMeH BemecTB, WM MeTabomu3M. ACCUMHISIUS (TUIACTUYCCKHA OOMEH) W JAMCCHMMUIISIIUS 2
U NpeBpallieHue JHePIrun | (dHepreTuyeckuii oOMeH) — JBE CTOPOHBI €JMHOrO IMpolecca merabonusma. Poib 3akoHOB
B KJIeTKe COXpaHEHHs BEIIECTBA M DSHEPruM B IMOHMMaHMHM MeTabomm3Ma. Tumbsl oOMEHa BEIIECTB:
aBTOTpoHBIH U rerepoTpodHblii. Ponb ¢epmMeHTOB B 0OMEHE BELIECTB W NPEBpALCHUU
sHeprun B Kkietke. PorocuHTe3. CBetoBas W TemHOBas (a3pl (orocuHTeza. Peakium
dotocunTe3a. IpdexTuBHOCTH (hoTOCHMHTE3a. 3HAaYeHHE (POTOCHHTE3a AJS JKU3HM Ha 3emiie.
Bnusinue ycnoBuil cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI MOBBIIIEHHS] €0 MPOJYKTUBHOCTU Y
KyJIbTYpHBIX ~ pacTeHHil. XeMOCHUHTe3. XEeMOCHUHTE3Hpyolue OakTepuu. 3HaueHHe
XEMOCHHTE3a JJIs KU3HU Ha 3emiie.
OHepreTndyeckuii oOMeH B KieTke. PacrierieHue BelecTB, BBIJICIEHHE U aKKyMYJIMpPOBAaHUE
SHEPruM B KIETKE. DTalbl 3Hepreruyeckoro obOmeHa. [nmkonus. bpojkeHuen ero BHIBI.
KucnopoaHoe okuciaeHue, win KieToyHoe abixaHue. OxucinutenbHoe ¢ochopuarpoBaHue.
O} hEeKTUBHOCTH YPHEPTrETUIECKOTO OOMEHA
CamocrosiTesibHas padora o0y4yarommxcs Ne2 1
3anojaHeHne CpaBHUTENbHOM TaOJIMIIbl XapaKTEPUCTUK TUIIOB OOMEHA BELIECTB
Tema 3.2. Coaepxanue yueOHOro MaTepuaa 2
Bbuocunres 6esnka Peakiun marpuyHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuszamms renetuueckoit 1
nHpopmanuu B KieTke. ['eHeTHueckuid KoJ M ero cBoWcCTBA. TpaHCKPUIIMS — MaTPUYHBIHA
cunre3 PHK. Tpancnsanus — OuocunTte3 Oenka. Ortanbl TpaHcmsuud. KoaumpoBanue
aMUHOKHCIIOT. Ponb pubocoM B GrocrHTEe3€e Oenka
IIpakTnyeckoe 3ansaTne Ne2 1
Pemenue 3a1a4 Ha onpe/iesieHre NOCIe10BaTENbHOCTH HYKICOTHIOB
Tema 3.3. Coaeprxanue yueOHOro MaTepuaa 1
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Bupycoi

Hexnerounsie popmbl sxu3Hu — BUpychl. Mctopusi oTkpbeitus BupycoB ([[. M. MBaHoBckwmit).
OCOOEHHOCTH CTPOEHUS M KU3HEHHOTO LUKJIa BUPYCOB. bakrepuodaru. bonesnu pacreHwuid,
KMBOTHBIX U UY€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHoznedunura yenoseka (BUY) —
B0o30yautens CIINa. IlpodunakTuka pacnpocTpaHeHUs] BAPYCHBIX 3a00JIeBaHUMA

Paznen 4. PazMHoOKeHN e M HHAMBHAYAJLHOE PA3BUTHE OPraHNU3MOB

Tema 4.1.
Ku3HeHHBIN UK
KJIETKH

Conep:xaHue y4eOHOIr0o MaTepuaJia

Kierounslii 1uKI, WM >KU3HEHHBIM 1K KiaeTku. MHTepdaza m wmwurtos. Ilporeccsr,
npoTekaromue B uHTEpdaze. Perumkanus — peaknus marpuyHoro cuareza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HaOOp — KapuoTHN. JMIUIOMIHBIA M TaIJIOWIHBIA XPOMOCOMHBIC
HaOopel. XpomaTuabl. [{uToiornyeckne OCHOBBI Pa3MHOKEHUSI M HHIUBUIYaJILHOTO Pa3BHTHS
opranu3moB. /lenenue knetku — Muto3. Ctaaun muto3sa. [Iponeccel, mpoucxoasaume Ha pa3Hbix
cTaausiX MUTO3a. bruosiornueckuit cmpicit MuTo3a. [Iporpammupyemast rTdesnb KJIETKH - arorTo3

(N~

CamocrosiTesibHas padora o0yuarwmuxcs: Ne3
Pa3paboTka 1eHTHI BPEMEHH KU3HEHHOTO IHKJIA KIIETKU

Tema 4.2.
@DopMbI pa3MHOKEHUSA
OPraHu3MoB

Coaep:xanue y4eOHOro MaTepHuaJia

w

dopMBI pa3MHOXKEHHUS OpPraHU3MOB: OECIOJIOE W TOJI0BOE. BHIbI Gecroyioro pa3MHOXKCHHS:
JICJICHUE HAJBOE M MOYKOBAHWE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOPA30BAaHUE, BEr€TaTUBHOE
pa3MHo)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €70 3HAYEHUE JJIs1 CEIEKIINH.
[TonoBoe pa3MHOXEHHE, €ro oTiauuus OT Oecmonoro. Meiio3. Cragum meiiosa. [Iporeccsl,
npoucxoAsume Ha craausx weio3a. [loBenenue xpomocom B Menose. KpoccuHrosep.
buonoruueckuii cMpica U 3HaYeHHE Meilo3a. ['amMeToreHes — mporecc 00pa3oBaHUs MOJTOBBIX
KJIETOK Yy >KUBOTHBIX. [l0JIOBBIE Kelie3bl: CEMEHHUKH W sSuYHUKU. OOpa3oBaHWE U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo3oui, SHIEKIeTKa) — CIepMaTOreHe3 U OOTEHeE3.
Oco0eHHOCTH CTPOEHMS SIMIIEKJIETOK U criepMaTo3onoB. Omnogorsopenue. [lapreHorenes.

CamocrosiTesibHas paGora odyuarommxcs Ned
3anosHeHHe TaOIMIBI C KPAaTKOM XapakTepUCTHUKOW U TpuMepamMu (OpM Ppa3MHOKEHHS
OpPraHu3MOB

Tema 4.3.
NuauBuayanasHoe
pa3BUTHE OPraHU3MOB

Conep:xxaHue yueOHOro MaTepuaJia

WnnuBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTambl
SMOPHOHAIILHOTO  Pa3BUTUS Yy TIO3BOHOYHBIX KMBOTHBIX: JApOOJIEHHE, TacTpyJIALus,
opranorenes. [loctamOpuonanbHoe pazBuTue. TUIBI TOCTIMOPHOHAIBHOTO PAa3BUTHS: MPSIMOE,
HenpsMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIIOCOOHBIE
BBI3BIBATH BPOXACHHBIE YyponacTBa. Poct m paszButue pacreHumil. OHTOreHe3 LBETKOBOTO
pacTeHHUs: IBOMHOE OIIOIOTBOPEHUE, CTPOCHUE CEMEHM, CTaJIMH Pa3BUTHUS

OK 01, OK 02,
OK 04
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IIpakTu4yeckoe 3ansitue Ne3
WNudpeknronnsie 3a005ieBaHUsS W JMHJAEMUU B HCTOPHHU YEJIOBEUYECTBA. BakiuHAIMs Kak
npoduIaKkTika HHGEKIIMOHHBIX 3a00JICBaHHIA

Pasjen S. HacjieACTBEHHOCTh U M3MEHYHUBOCTh OPraHU3MOB (BCero) 10
Paszoen 5. Hacnedcmeennocms u usmenuusocms opeanuimos (1 cemecmp) 8
Tema 5.1. Coaeprxanue yueOHOIro MaTepuaJa 2
3aKoHOMeEpHOCTH [Ipenmer u 3amaun reHetuku. Ponb nuTomoruu v 3MOPUOJIOTUU B CTAaHOBICHUM T'€HETHUKH. 1
HACJIe/I0BAHUSA Bxrnag poccuiickux U 3apyO€KHBIX YUEHBIX B pa3BUTHE TE€HETUKH. MeToAbl TeHETHUKH
(rubpugonOruyecKuii,  UUTOTEHETHUYECKUH,  MOJEKYJIsSpHO-TeHeThuYecKui).  OCHOBHbBIE
reHETUYECKUE TIOHATHUS. | 'eHeTHuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIUBAHUM.
3aKOHOMEPHOCTH HaclieZIOBaHUs MPU3HAKOB, ycTaHOBJIeHHBIE ['. MenaeneMm. MoHorubpuanoe
CKpeUIMBaHWE. 3aKOH  €AWHOOOpa3usi THUOPUAOB  TepBoro  mokoseHus.  [IpaBuio
JOMUHUPOBaHMUS. 3aKOH paclleIUIeHus Npu3HakoB. l'umore3a umctoTel ramer. llomnoe u
HETOJHOE JOMUHHpOoBaHUe. [IurnOpuaHoe cKpenBanue. 3aKOH HE3aBUCUMOTO HacJIeIOBaHHS
npu3HaKkoB. llUToreHeTnyeckue OCHOBBI JTUTHOPHAHOTO CKpEIIMBaHUA. AHaIU3HPYIOIIEe
ckpemrBanue. Mcnonap30BaHue aHATM3UPYIOIIEr0 CKPELIMBAHUS JJIs ONpPENEICHUs] T€HOTUIA
ocobu
IpakTuyeckoe 3ansaTue Ned 1
Pemrenue 3agau Ha omnpeeneHre BEPOSITHOCTH BO3HMKHOBEHHUS! HACJIEACTBEHHBIX NPU3HAKOB
IpU MOHO-, M-, TMOJUTHOPUIHOM M AHAIM3UPYIOUIEM CKPEIIMBAHUM, COCTaBJICHHE
T€HOTHUIMYECKUX CXEM CKpellluBaHUs
Tema 5.2. Conep:xaHue yueOHOro MaTepuaJa 3
CuenJieHHoOe CueruienHoe HacienoBanue npusHakoB. Pabora T. Moprana mo ClerieHHOMY HacJieI0BaHUIO 1
HacJle/l0OBaHue reHoB. Hapyiienue cuemyieHus TeHOB B pe3yJbTaTe KPOCCHHTOBEpa. XPOMOCOMHAas TEOpHs
NPU3HAKOB HACJIEICTBEHHOCTHU. | eHeTHUeCcKHne KapThl.
I'enernka mnona. XpoMOCOMHOE OIpelneleHHE IMoja. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI.
I'oMorameTHble M rereporaMeTHble OpraHu3mbl. HacienoBaHue NpHU3HAKOB, CIETUIEHHBIX C
10JIOM
IIpakTHyeckoe 3ansaTHE NeS 1
Pemrenue 3agad Ha omnpeeneHre BEPOSITHOCTH BO3HUKHOBEHUSI HACIEACTBEHHBIX MPU3HAKOB
IIPH CLIETIJICHHOM HacJIeJJOBAaHUH, COCTABJICHNE T€HOTUITNYECKUX CXeM CKpElIMBaHUs
CamocrosiTesibHas padora o0y4yarommxcs NeS 1
Pa3pabotka rioccapus
Tema 5.3. Coaeprxanue yueOHOro MaTepuaJa 3

OK 01, OK 02,
OK 04

15




3aKOHOMEPHOCTH
U3MEHYHBOCTH

W3meHunBOCTb. BBl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HacleACTBeHHas. Ponb cpens! B
HEHACJICICTBEHHON HW3MEHYMBOCTH. XapakTEPUCTUKA MOIU(PHUKAIMOHHON HM3MEHYHBOCTH.
BapuanuoHHsbI psag v BapuannoHHas kpusas. Hopma peakunn npusnaka. KonudecTBeHHbIE 1
Ka4yeCTBEHHBIC MMPU3HAKU M UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYHBOCTH.
HacnencrBeHHas, MM TE€HOTUIIMYECKass HW3MEHYMBOCTb. KoMmMOMHATHBHas W3MEHYMBOCTD.
Meiio3 M TOJOBOH mpolecc — OCHOBa KOMOMHATHBHOW HM3MEHUMBOCTH. MyTalMoHHAs
n3MeH4nBoCTh. Kilaccudukanus myrauuii: TeHHbIE, XpOMOCOMHBIE, I'eéHOMHble. Yacrora u
NpUYUHBI MyTanuil. MyTtareHHble (akToOpbl. 3aKOH TOMOJIOTHUECKUX PAJOB B HACIIEICTBEHHOM
U3MEHUYUBOCTH

H. 1. BaBuiosa

IpakTuyeckoe 3ansaTne Ne6

Pemenue 3amau Ha omnpeneneHre BEPOSITHOCTU BO3HUKHOBEHUSI HACIEACTBEHHBIX MPU3HAKOB
IpPU  PA3IMYHBIX THUNAX B3aUMOJICHCTBUS TEHOB, COCTABJIICHWE T'C€HOTUIMYECKUX CXEM
CKpelIBaHus

2 cemecmp

Pazoen 5. HacnedcmeeHHOCHIb U UZMEHYUEOCHL OD2AHUIMOE (2 cemecmp)

Tema 5.4.
I'eneTnka 4yesioBeKa

Coaep:xanue y4eOHOro MaTepHuaJia

I'enetnka uenoBeka. Kapmotunm denoBeka. OCHOBHBIE METOIBI TEHETHKH 4YeJIOBEKa:
TeHEAJIOTUYEeCKUM, OJNU3HEIOBbIM, LUTOreHETHUECKUH, OMOXUMHMUYECKUH, MOJIEKYISPHO-
reHerndeckuii. CoBpeMEHHOE OIpeJelieHHe TEHOTUIA: TOJHOI€HOMHOE CEKBEHHPOBaHUE,
TeHOTUIIUpPOBaHUe, B TOM uuciie ¢ nomomusto [I[P-ananu3a. HacnencrBennsle 3a0osieBaHUs
9eloBeKa: TeHHble Ooye3HH, OOJEe3HHM C HACJIEJICTBEHHOW IPenpacIoioKEHHOCTHIO,
XpoMocoMHbIe Oonie3Hu. ComaTuyeckue U reHepaThBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIUTIBL 310pOBOTO 00pa3a KU3HHU, AUATHOCTHKH, TPOPHIAKTHKY U JICUSHUSI TeHETUIECKUX
Oone3Hell. MeaMKo-TeHETUYECKOe KOHCYJIbTHPOBaHHE. 3Hau€HHE MEIUIUHCKOW TeHETHKH B
MPEJOTBPAIICHUHN U JICYEHUU TeHETHYECKHUX 3a00JIeBaHMI YeTIOBEKa

N
NN RS

IIpakTnyeckoe 3ansaTue Ne7
CocraBneHre u aHAJIU3 POAOCIOBHBIX YEJIOBEKA

Pa3nena 6. IBoJIOIMOHHAA 0MOJIOTHS

Tema 6.1.
IBOJIIOLMOHHAS TEOPHUS
U ee MecTo
B OMosiorumn

Coaep:xanue yueOHOro MaTepuaJia

[Ipennochuik BOBHUKHOBEHHUS 3BOJIIONMOHHOW TEOPUH. DBOJIOIMOHHAA TEOpHUs U €€ MECTO B
Ouosnoruy. BrusHUE OSBOMIONHMOHHONW TEOPHUH HA pa3BUTHE OWONOTMH W JPYrHUX HayK.
CeuzerenbcTBa 3BoONUU. [laneoHTONOrMYECKHE: MOCIEA0BATENBHOCTD IOSBICHUS BUIOB B
MAJICOHTOJIOTUYECKOM JIETOMHCH, TepexonHbie ¢opmbl. broreorpaduueckue: CXOACTBO H

N W

OK 01, OK 02,
OK 04
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pasnuuue ¢ayH ¥ (GIop MaTEpUKOB U OCTPOBOB. DMOPHOJIOTMUECKUE: CXOJCTBA U Pa3IUUMs
SMOPHOHOB pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTHMYHBIE, pyJUMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXMMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHUX MyTell Yy BCEX IKHUBBIX
OpPraHHU3MOB.

OpomonmonHas teopus Y. [lapsuna. [Ipennocbuiku BOSHUKHOBEHUS JapBUHU3MA. [[Brkyiue
CHJIBl 3BOJIONMM BUAOB 10 JlapBuHy (M30BITOUHOE PA3MHOXKEHHE IIPU OIPaHMYCHHOCTH
pecypcoB, HeonpeAenEHHasi U3MEHUYMBOCTb, 00pb0a 3a CyIIeCTBOBaHHUE, €CTECTBEHHBINH 0TOOD).

CamocTrosiTesqibHasi padoTa o0yuarommxcst Ne6 1
Pa3pabotka rioccapus
Pa3pa0oTka JIeHTbl BpEMEHHU Pa3BUTHUS 3BOITIOIIMOHHOTO YUEHUS
Tema 6.2. Coaep:xaHue yueOHOro MaTepuaJia 2
MuKpOo3BOIIOLHA Cunterndeckas teopust sBoiouuu (CTD) u e€ OCHOBHblE MONOXKEHUSA. MUKPO3BOIIOLHMS. 2
[Tomymsius Kak eqUHKUIIA BUJA U 3BOIIOLUH.
JBwxyue cuibl ((aKToOpbl)3BOIIONMM BUAOB B INpUpoAe. MyTalMOHHBIA Hpouecc Hu
KOMOWHATHBHAs W3MEHYMBOCTH. [lomynsiuoHHbIe BOMHBI W Apeiid reHoB. M3omsamus wu
murpanus. EcrecTBeHHbI 0TO0p — Hanpasisonui Gakrop sBoonuu. PopMbl €CTECTBEHHOTO
orbopa. IlpucnocobieHHOCTh  OpraHU3MOB Kak  pe3ynbTar  3Bojouuu. Ilpumepst
NPUCIIOCOOTIEHUH Yy OpraHn3MoB. ApoMopdo3bl U uaroaaantaiuuu. Bua u BunoobpazoBaHue.
Kpurepuu Buga. OcHoBHBIE (hOpMBI BH1000pa3oBaHus: reorpaduyeckoe, IK0JIOTnYeCcKoe
Tema 6.3. Coaep:xanue y4eOHOro MaTepuaia 2
Maxkpod3BoJrronus MaxkposBomtorusi. PopMmbl  3BOJTIOLUU:  (PUIETHYECKAs, JWBEPreHTHAas, KOHBEPIeHTHas, 1
napauenbHas. HeoOpaTuMocTh 3BONMIOIMHU
IMpakTuueckoe 3ansitue Ne§ (Ha BBIOOp TpernogaBaTers) 1
«CpaBHeHHE BUI0B IO MOP(OIOrHYECKOMY KPUTEPHIO)
W «Onucanne npucnoco0JIeHHOCTH OPraHu3Ma U €€ OTHOCUTEIBLHOTO XapaKTepay
Pa3znen 7. Bo3HuKHOBEHHE U Pa3BUTHE KIU3HHU HA 3emJie 8 OK 01, OK 02,
Tema 7.1. Coaepxanue yueOHOro MaTepuaa 3 OK 04
3apoxaenue JloHayuHbI€ NIpeACTAaBIEHUS O 3apOXKIeHUH kU3HU. HayuHble runore3sl BO3SHUKHOBEHHS KU3HU 2

H PasBUTHE )KU3HU

Ha 3emse: aOWoreHe3 © TMaHCHEpMUA. XHUMHUYECKas »HBOJONUA. AOHOTCHHBI CHUHTE3
OpPraHMYeCKUX BEHIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAJIbHOE IOJTBEPKICHHUE
XUMHYECKOH sBomonmu. HaganeHble aTanbl 6nojorudeckoi somonun. ['unoresa PHK- mupa.
dopMupoBaHE MEMOPAHHBIX CTPYKTYP M BOSHUKHOBEHHME TIPOTOKJIETKU. [IepBhIe KIETKH U UX
sBoJIrOIMA. DOPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.
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PazButne xu3Hu Ha 3emie 1o 3pam U nepuoaam. Karapxeil. Apxeickas U NpoTepO30McKast
opbl. [lameoszoiickas spa U €€ nepuonbl: KEMOPUHCKUH, OpPJOBUKCKUH, CHUIYPUHUCKUH,
JICBOHCKUM, KaMEHHOYTOJIbHBIM, MepMCKuid. Me3o30iickas spa ¥ €€ Nepuoibl: TPUACOBBIM,
IOpCKU, MenoBoil. KaitHo3olckass 3pa U €€ Nepuoabl: NaJICOrCHOBBIM, HEOrE€HOBBIN,
AHTPOMOTECHOBBIN.

CamocrosiTesibHast paboTa o0yyarommuxcs Ne7 1
Pa3pa0oTka JeHTbl BpeMEHH BO3HUKHOBEHUS U PA3BUTHUS )KU3HU Ha 3emiie
Tema 7.2. Coaeprxanue yueOHOIro MaTepuaJia 3
Cucrema opranunyeckoro | CucremMa OpraHM4eckoro MHUpa Kak oOTpaxkeHHe 3Boyitouuu. OCHOBHBIE CHCTEMaTHUYECKHUE 2
mupa. IIpoucxoxaenue | rpynmnbsl OpraHM3MOB. XapaKTE€pUCTHKa KJIMMaTa M TeO0JOrMYecKux mnporeccoB. OCHOBHBIE
YeJI0BeKa — 3Tarbl ABOJIOLMH PACTUTENBHOTO U XHUBOTHOIO MUpa. ApoMOp(03bl Y paCTEHUI U KUBOTHBIX.
aHTpOIOreHe3 [osiBneHue, pacBET U BEIMUPAHUE TPYII )KUBBIX OPTaHH3MOB.
DOBouroLUs YesloBeKa. AHTPOIIOJIOTUS Kak HayKa. Pa3BuTue mpeacTaBiieHUil 0 IpOUCXOXKAEHUH
yesoBeka. MeToibl u3ydyeHus aHtpornorenesa. CXoJACTBa U pa3iuyusl YeIOBEKa U JKUBOTHBIX.
CucrtemaTuueckoe IOJIOKEHUE uvesloBeKka. J[Bmxkymue cwibl ((akTopbl) aHTPOIIOreHe3a.
HacnencrBeHHass M3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HH,
W3rOTOBJICHHE OPYIUI TPY/a, MBIIJICHHE, PEYb.
CamocrosiTesibHast paboTa o0yuarommxcs Ne§ 1
Pa3pa0oTka JeHTbl BpEMEHU MPOUCXOXKICHHS YellOBeKa
Tema 7.3. Conep:xaHue yueOHOro MaTepuaJa 2
OcHoBHbBIE cTaguN OCHOBHbBIE CTa/IMU U BETBU HBOJIOLMM YEIOBEKa: aBCTPATONUTEKH, UenoBek ymenslid, YeaoBek 1
JBOJIIOLIUY YeI0BEeKa npsAMoxoamui, YenoBek HeaHIEpPTaNbCKUM, YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA.
Haxonku uckomaeMbIX OCTaHKOB, BpeMsl CyLIECTBOBaHHs, 00JaCTh pacnpocTpaHeHHs, 00BEM
TOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYAHSL.
YenoBeueckne pacbl. OCHOBHbIE OOJIBIIME pachl: €BponeouaHas (eBpas3uiickas), Herpo-
aBCTpajoujHasi  (9KBaTOpHalbHas), MOHIOJIOMJHAas  (a3uaTcKko-aMepuKaHckas). UepTsl
MPUCIIOCOOJICHHOCTH TPEICTaBUTENEH YeNOBEUECKUX pac K YCIOBHMSM CYIIECTBOBAaHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma
IMpakTuyeckoe 3ansaTre Ne9 (Ha BEIOOp IperogaBaTes) 1
«Bpewmst 1 myTu pacceneHus yenoBeka Io MIaHeTe)
i «IIpucnocobieHHOCTh YeaoBeKa K pa3HbIM YCIOBUSAM cpefbl. BiusHue reorpadguueckoit
cpeabl Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YEIOBEKa
Pa3nen 8. Opranu3mMbl 1 OKPY:KAI0UIAs cpeaa 3 OK 01, OK 02,
Tema 8.1. | Conepanne yueGHOro MaTepuaia 1 OK 04, OK 07
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JIKOJIOTUS OKoJjorus Kak Hayka. 3ala4d ¥ pas3felibl DKOJOTUU. MeToIbl 3KOJIOTHYECKUX MCCIEA0BAHUN. 1
Kkak Hayka. Cpenbl DKOJIOTUYECKOE MHPOBO33PEHHUE COBPEMEHHOIO uesoBeka. Cpeapl OOMTaHMS OPraHU3MOB:
JKU3HMU. BOJIHAs, HA3€MHO-BO3/yIlIHasl, [I0YBEHHAs, BHYTPU OpraHU3MeHHas. DKOJIOrH4ecKrue QakTopbl.
JKoJI0rHYecKHe Krnaccudukanus skonormueckux (akTopoB: aOMOTUYECKHE, OMOTUYECKUE M aHTPOIIOTCHHEIC.
(paxTopsI JlelicTBUE SKONIOrMYeCKMX (DAaKTOPOB HA OpraHu3Mbl. AOHOTHYECKHE (DAKTOpPBI: CBET,
TeMIeparypa, BIaXHOCTh. Portonepuoausm. llpucrnocobnenuss oOpraHu3smMoB K JEHCTBUIO
abnotnyeckux ¢akTopos. buonorunueckue putmsl. buorndeckue pakropsl. Buasl 6notndeckux
B3aUMOJCUCTBUN: KOHKYpPEHLMs, XMINHA4YeCTBO. [lapasuTusm, MyTyanusMm, KOMMEHCAIM3M
(KBapTUPAHCTBO, HAaXJIEOHUUYECTBO), aMEHCAJIM3M, HEHUTpanu3M. 3HAYeHHEe OMOTHUYECKUX
B3aMMOJICHCTBUI JIJIs1 CYIIECTBOBAHHUSI OPIraHU3MOB B IPUPOJIHBIX COOOLIECTBAX
Tema 8.2. Coaep:xaHnue y4eOHOIro MaTepHuaJia 2
JKOJIOTHYEeCKHE DKOJIOTUYECKHE  XApaKTePUCTHKU  nonyiasiuu. OCHOBHBIE  IOKa3aTeaud  MONYJISLUU: 1
XaPaKTePUCTHKH YHUCJIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JluHamuka
NONYJISINHU YUCJIEHHOCTH NOMYJISIIUU U €€ PeryIsiius
IIpakTnueckoe 3ansaTue Nel0 1
[Toacu€r NIOTHOCTH NONYJISAIHUN Pa3HBIX BUJOB PACTCHUN
Pa3nen 9. Coo0iecTBa M 3K0J0rH4YeCKHe CHCTEMbI 10 OK 01, OK 02,
Tema 9.1. Coaepixanue yueOHOro MaTepuaJa 2 OK 04, OK 07
CoobmecrBa Coo0bmiecTBo opraHu3MoB — O6HMoIeH03. CTpYKTyphl OMOLIeHO03a: BUAOBAs, MPOCTPAHCTBEHHAS, 1 MK'3.1
OpPraHM3MoOB, Tpouueckas (nuiesas). Buasi-noMuHanThl. CBsI3U B OMOIIEHO3E.
IKOCHCTEMBbI Okonorndyeckue cuctembl (3kocucteMmsl). Ilonarue o0 »skocucremMe u  OUOreoueHoO3e.
OYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: TPOJAYLEHTbI, KOHCYMEHTBI, PEAYLCHTHI.
KpyroBopot BemiecTB M IMOTOK 3HEPIMHM B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHHU
skocucteMbl. Ilumessle nenu u ceru. OCHOBHBIE MOKa3aTed 3KOCUCTEMBI: Onomacca,
OPOAYKIUSA. DKOJOTMUECKHE MUPaMUJbl: MPOIYKIIMH, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, cCAaMOperysnus, pazsutue. Cykieccus.
CamocrositesibHas padoTa o0yuaromuxcs Ne9 1
CocTaBiieHHE CXEM KpPYrOBOPOTA BELIECTB
Tema 9.2. Conep:kaHue y4eOHOTro MaTepuaJa 2
Ipupoaneie 3xocucTemMsl | [IpuponHble 3KOCUCTEMBI. OJKOCHUCTEMBI peK M 03€p. OKOCHCTEMA XBOWHOIO WIIHU 2

INUPOKOJIMCTBECHHOI'O Jieca. AHTpOHOFeHHBIe O9KOCHCTEMBI. Al’”pOSKOCI/ICTeMBI.

TIK ®I'OC CIIO MPpodeCcCun WK CIEeHaIbHOCTH JOJDKHBI OBITH OTPa)KEHBI B COJIEP)KaHUN Y4eOHOTO MaTepHuaia
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YpbookocucreMbl. buonornueckoe U XO3SMCTBEHHOE 3HAUYEHHWE AarpodKOCUCTEM U
ypOoskocucteMm. buopasHooOpasue kak (akTop ycrodumBocTH 3KocucTeM. CoXpaHEHHE
OHMOJIOrMYecKOoro pa3Hoobpasus Ha 3emiie

Tema 9.3. Coaeprxanue yueOHOIro MaTepuaJa 2
Buocdepa — VYuenue B. . Bepuaackoro o 6uocdepe. I'panunbl, coctaB u cTpykTypa o6uochepnl. Kupoe 2
rj100aabHas BemectBO u  ero (Qgynkuumu. OcoOeHHOCTH OHOChepbl Kak T100aJbHOH 3KOCHUCTEMBI.

IKocHcTeMa 3eMJIn Jlunamuueckoe paBHOBecue W oOpaTHas cBsizb B Ouochepe. KpyroBopoTsl BemiecTB u
OMOTCOXMMHUYECKHE ITMKIIBI SJIEMEHTOB (Yriepoaa, a30Ta). 30HaIbHOCTh Onocdepbl. OCHOBHBIE
OMOMBI CyIIIH
Tema 9.4. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/lepKaHue (CoAepKaHue NPUKJIATHOT0 MOIYJIsA) 2
Bausinue YenoBeuecTBO B Ouocdepe 3emin. AHTponoreHHble M3MeHeHus B Ouocdepe. ['nmodanbHbIe -
AHTPONMOT€HHBIX sKosoruueckue Tmpobiembl. CocymiecTBOBaHHE MPHPOABI W dYenoBedecTtBa. CoxpaHeHHe
(axTopos Ha Onocdepy | OuopasHOOOpaszus Kak OCHOBA ycTOMUMBOCTH Onochepsl. OCHOBA pallMOHATBLHOTO YIIPABICHUS
MPUPOJTHBIMH PECYpCaMH M UX UCTOIb30BaHue. JloCTIKEHNsI OMOJIOTHH U OXpaHa MPHPOJIBI
IpakTuyeckoe 3ansaTue Nell (Ha BEIOOp IIpenoiaBaTers) 2
«OTX0/1bl TPOU3BO/ICTBAY
WM «IKOJOTHYECKHE aCMIEKThI MPOPECCUOHANBHON NeATeIbHOCTH
i «IIpodpunaktuka npodheccCuoHaIbHBIX 3a00€BaHUI»
win «BiusiHUe MPOU3BOICTBEHHBIX (PAKTOPOB HA OPTraHU3M YEJIOBEKa
Tema 9.5. IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/lepKaHue (CoAepKaHue NMPUKJIATHOTO MOIYJIs) 2
Bimmsinue conMajabHO- | 3M0pOBbE U €ro cocrapistomue. DaKkTopbl, MONOKUATENFHO W OTPULATEIHFHO BIUSIONIAE Ha -
IKOJIOTHYECKHX opraHusM 4esjoBeka. IIpoOiemMa TEeXHOTE€HHBIX BO3ACUCTBUII Ha 300pOBbE YEJIOBEKA
(haxkTOpOB Ha 310pPOBbLE | (IIEKTPOMArHUTHBIE OIS, OBITOBAS XUMMsI, U30BITOUHBIE ITYMBbI, paAHalis U T.I1.). AJanTaius
YyeJ0BeKa opraHu3Ma 4esjoBeka K (¢akropam okpyxkatomed cpensl. Ilpuniunsl  ¢opmMupoBaHus
30poBbecOeperatoniero nosefeHuss. Puzndeckas aKTUBHOCTh M 3/10pOBbE. bHOXMMHUYECKHE
ACTIEKThI PAIlMOHATBHOTO MTUTAHUS
JlaGopaTopHas pa6ora Ne3 2
«YMcTBeHHas: pab0OTOCIIOCOOHOCTh )
i «BnusiHre a0MOTHYECKUX (aKTOPOB Ha YelOBeKa» (B KaUeCTBE TPUTTEPOB, CHIDKAIOIINX
paboTOCIOCOOHOCTh,  WCIOJB30BATh  YCIOBUS ~ OCYLIECTBICHHMS  MpodecCHOHATbHON
JIeSATENILHOCTH: IIIyM, TEMIIEpaTypa, pu3ndeckas Harpys3ka u T.J1.)
Pa3nen 10. Cejekiiysi OpraHu3MoB, OCHOBBI OMOTEXHOJIOI U 6 OK 01, OK 02,
Tema 10.1. Cojaepixkanue yueOHOro MaTepuaJa 2 OK 04, OK 07
Cenexuus Cenekuus Kak Hayka M mpolecc. 3apoKACHUE CeNeKIMM M JoMecTukauus. Ydenue H. U. 2 IK 3.1
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KaK HAayKa M mpoiecc

BaBuioBa o meHTpax MHOrooOpasusi U HPOMCXOXAEHUS KyJIbTYpHBIX pacTeHui. LleHTpsl
IIPOUCXOXACHUS JIOMAIIHUX JKUBOTHBIX. CopT, mopoja, mramM. COBpEMEHHbBIE METO[bI
ceneKuu. MaccoBblii M MHIMBUAYAJIbHBIH OTOOPBI B CEJNEKLUH PACTEHUN M KUBOTHBIX.
Onenka »3kcTepbepa. bBIM3KOPOICTBEHHOE CKpelMBaHWe — WHOpuAWHT. Ywcras IuHMS.
CkpemnBanue 4HuCTbIX JiuHMM. ['ereposuc, wnm rubpuanas cuia. HepoacrtBenHoe
ckpeuBanue — ayrOpumaunr. OtganéHHas rulOpuguzanus u e€ ycmnexu. McKycCTBEHHBIH
MyTareHe3 M IOJIY4YCHHE IOJIUILUIONAOB. JIOCTMKEHMS CEJIEKLIMHM pPacTEeHUH, >KUBOTHBIX U
MHUKpPOOPIaHNU3MOB

Tema 10.2.

Copep:kaHue y4eOHOIro MaTepuaJa

N

OcCHOBBI OHMOTEXHOJIOTHHU

buorexHonorust kak oTpacib NOpPOM3BOACTBA. ['€HHass WH)KeHepus. OTambl CO3/aHus
pexomOuHantHOM JIHK m Tpancrennsix opranu3moB. Kierounas unxenepus. Kietounble
KYJIBTYpBI. MHuKpOKIOHAIBHOE Pa3sMHOXXEHUE pacTeHui. KitonnpoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHMU3MOB. OKOJIOTMYECKHUE M ITHYECKHE
npo6semsbl. MO — reHeTHYeCKH MOIU(PHUINPOBAHHBIE OPraHU3MBI

Tema 10.3.

IpodeccHoHATLHO OPEHTHPOBAHHOE COlePKaHME (CopepKaHHe MPUKJIATHOTO MOTYJIs)

BuorexHojgoruun
B JKHU3HHM U npodeccun

OcCHOBHBIC HAINpaBJICHUSI COBPEMEHHON OMOTEXHOJIOTUH B MPO(PECCHOHATBHON NESATETHLHOCTH
yenoBeka. Meroapl 6uoTexHOI0rMU. OOBEKTHl OMOTEXHOJIOTUU. DTHUKAa OMOTEXHOJIOTMYECKUX
U TeHETUYECKUX dKcrepuMeHToB. [IpaBuiia noucka u aHanusza OMo3KoJI0rnyeckoi nHpopmanuu
U3 pa3MYHbIX HMCTOYHMKOB (HaydHas M y4yeOHO-HayyHas JUTepaTypa, CpeICTBa MacCOBOIi
uHpopmanuu, cetb IHTEpHET U Apyrue)

IIpakTnuyeckoe 3ansitue Nel?
Kelicel Ha ananms I/IH(bOpMaIII/II/I O HAYUYHBIX OOCTHIKCHUAX B 00JIaCTH TE€HETHYECKHUX
TEXHOJIOTUH, KJIIETOYHOIN MHKEHEPHUHU, MUIEBBIX OMOTEXHOJIOTHA.

IIpakTuyeckoe 3ansiTue Nel3
3amura Keiica: mpeJIcTaBlIeHHe Pe3yIbTaToOB pelleHHs KecOB (BBICTYIJICHHUE C NTPEe3eHTaluel)

[

Pasnen 11. Pemenue keiico

B B 00J1aCTH OMOTEXHOJIOT NI

Tema 11.1.

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJlepKaHuUe (CoAep:KaHue MPUKJIATHOT0 MOAYJIs1)

Bbuorexnojsornu
B HpOMbllII.]IeHHOCTI/I

Pa3zButue NpOMBINITICHHON OMOTEXHOJOTMH M €€ NMPUMEHEHHE B KHU3HH 4YelIOBEKa, MOUCK U
aHayu3 MHGOpPMALMU U3 PA3JIMYHBIX MCTOYHUKOB (Hay4yHass M ydyeOHO-HAay4Hasl JMUTEparypa,
CpeAcTBa MaccoBoW MH(pOpMaLIK, ceTh IHTEepHEeT U Apyrue)

SIS [op)

IIpakTuyeckoe 3ansaTue Nel4
Keiicbl Ha aHanu3 uHpOpMAMM O Pa3BUTHH MPOMBIIUICHHONH OMOTEXHOIOTHUH (10 MHUHU-

rpynmnam).

IIpakTuyeckoe 3ansitue NelS

OK 01, OK 02,
OK 04, OK 07
[IK 3.1
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3amuTa Kelca: npecTaBlIeHue pe3yIbTaTOB pelieHus] KeHCOB (BBICTYIUICHHE C IPE3EHTALUEH).

CamocrosiTesibHast pabora odyuarommxcs Nel0 1
ITonroroBka nmpe3eHTalyy JUIsl 3alUThI Kelica.
CamocrosiTesibHas padora odyyarommxcs Nell 1
ITonroroBka nmpe3eHTalyy JUIs 3alUThI Kelica.
IIpomexyTounas arrecranus (1uddepeHuMpoBaHHbIN 3a4eT)
Bcero: 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O IIPE/IMETA

3.1 TpeboBaHusi K MUHHMAJbHOMY MaTepHAJIbHO-TEXHHYECKOMY 00ecreYeHUI0

V4eOHbIi mpenMer peanusyercsi B yueOHOM KaOuHeTe Oe30HMacHOCTH JKU3HEIEATEIBHOCTH U
OXpaHBbI TpyJa.

O06opynoBaHue yueOHOTo KabuHeTa:

— TIOCaJI0YHBIC MECTA 110 KOJIMYECTBY 00YUarOIIUXCS;

— pabodee MECTO IpernoaBaTes;

— METOJIUYECKHE MaTepUalIbl O IPEIMETY.

Texnudyeckne cpeactBa oOydyeHHs paboO4yero Mecra IPENoJaBaTeNs:  KOMIIBIOTEPHOE
000pyIOBaHUE, COOTBETCTBYIOLICE COBPEMEHHBIM TpPEOOBaHUSM O€30IaCHOCTH U  HaAEKHOCTH,
IpeayCMaTPUBAIONIEe BO3MOXKHOCTh MHOTO(YHKIMOHAIBHOTO HWCIOJIB30BaHUS KaOMHETa C IEJIbIO
U3y4YCHUs YUeOHOTO MpeMeTa, MyJIbTUMEIUIHOE 000pyI0BaHue (IPOCKTOP M MPOCKIIMOHHBIN SKpaH U
MHTEPaKTUBHAs JI0CKa), JOKAIbHAas CETh C BEIXOJOM B Internet.

HaunMeHoBaHMe CIiCIMATBbHOTO MOMEUICHUS: ydeOHas ayUTOPHsI ISl IPOBEICHUS MPAKTUICCKUX
3aHSATHH, TPYNIOBBIX KOHCYJIbTAllMH, WHAWBUAYAJIbHBIX KOHCYJIBTAllMH, TEKYIIEro KOHTPOJI,
MPOMEKYTOUHON aTTeCTAIlH, OCHAICHHAs 000PYIOBAaHUEM U TEXHHYCCKUMH CPEICTBaMH OOyuYeHHS, a
TaKKe YATAIBHBIN 3aJ1, TIOMEIICHHE Ul CaMOCTOSTEIbHOW padoThl, ¢ JOCTYNOM K cetu «MHTepHeT» U
OUOC. OcHameHHOCTh: KOMIUIGKT y4eOHO MeOenu, HOYTOYK, NpOEKIHMOHHOe 000pyaoBaHue
(MyIBTUMEUITHBIA TPOEKTOP U dKPaH).

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

1?/((_;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 KopobGounas (pa3usiii Ne Ha Kaxa0i
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Kontent-dpunbtp SKYDNS 10-05109
IIporpammuoe ob6ecneuenne no GNU General Public License (¢cBo60oaH0 pacnipocTpansiemoe)
Ne [lepeuenn
1 | Open Office
2 | Moii Oduc
3 | Gimp

IIpu u3ydyenun npeamera B popMate JICKTPOHHOT0 00y4eHus ¢ ucnojb3osanuem J1OT
[Tporpammel 11t BuneokoHbepenuuit: Sunexc TenemocT.
Onekrponnas mwiardpopma Moodle.
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3.2. UupopManoHHOe o0ecniedeHre peaju3anuu NpPorpaMmMbl

Jns peanuzanyu mporpaMMbl  OMOIMOTEYHBIH (GOHI 00pa3oBaTeNbHONW OpPraHU3alMUd HUMEeT
MEYaTHBIC W/UIU SJEKTPOHHBIC 00pa3oBaTelbHbIC U WH(POPMAIMOHHBIE PECYPCHI, PEKOMEHIYEMBbIC IS
UCIIOJIF30BaHUS B 00pa30BaTEIILHOM IIPOIIECCE.

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. KameHnckuid, 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: 6a30Bbiii ypoBeHb : yueOHuk / B. B. [Taceunuk, A. A. Kamenckuii, A.
M. Py6moB [u ap.]. - 6-e u3n., crep. - Mocksa : [Ipocsemenue, 2024. - 272 c. - ISBN 978-5-09-112165-0.
- Tekcr : onexkrpoHHeid //  Jlamp :  2neKkTpoHHO-OMOMoTeuHas  cuctema. -  URL:
https://e.lanbook.com/book/409211 - Pexxum moctyma: it aBTOPH3. MMOJIb30BATEIICH.

3.2.2 Ilepedenb mNpogecCHOHAIBHBIX 0a3 JaHHBIX M WH(POPMANMOHHBLIX CHPABOYHBIX
cHCTEM:

3. Koucynprantllmoc : cipaBOYHO-IOUCKOBAs cucTeMa : opunuanbHblii cait. — URL :
https://www.consultant.ru/. - Tekct : 371€KTPOHHBII

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

5. Kogmekc : mpodeccuonanbhas crpaBounas cucrtema. — URL : http://www.kodeks.ru/. —
TexcT : 27eKTPOHHBIN

6. DnexrpoHHas OuOIHOTEKa YYeOHO-METOIUYECKOro IIeHTpa 10 o0O0pa3oBaHUIO Ha
XKEJIE3HOOPOKHOM TpaHcmopTe : obuimanbubiii cair. — URL : https://umczdt.ru/books/. — Pexum
JIOCTyNa: AJsl aBTOPU3. OJIb30BaTeNIEel. - TEeKCT : 3JIEKTPOHHBIMN.

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

8. BOOK.ru: snexkrpoHHO-OubOMuoTeuHas cuctema : caiitr / KHOPYC : wusmarenncTBO
yueonoi nmureparypsl. — URL : https://book.ru/. — Pexxum mocTyma: aj1si aBTOpHU3. MOJIb30BaTEICH -
TeKcT : 3JIeKTPOHHBIN.

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

10. MunucrepctBo TpaHcropta Poccmiickoit @enepannu : odpummanbHbi caldT. — MoCKBa,
2010-2025. — URL : https://mintrans.gov.ru/. — TeKCT : 3JIeKTPOHHBIH.

11. PXK]JI : opunmaneusiii caiit. — URL : https://www.rzd.ru/. — TekcT : 37eKTpOHHBIH

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 pe3ylbTaToB OCBOEHHUS YUEOHOTO WpEIMETa pacKphIBAIOTCS depes3
IMCHIUIUIMHAPHBIC PpEe3yJIbTaThl, HalpaBJeHHbIe Ha (opMuUpoBaHHE OOMMX H TPO(ECCHOHATBHBIX
KOMIIETEHIIMI M0 pa3/ienaM U TeMaM COJIepKaHusl yaeOHOro Marepuania.

[TpomexxyTounast arrectramus B hopme oughghepenyuposantnozo 3auema.

Oowmasn/ Paznen/ Tema Tun onleHOYHBIX MEPONPUSTHS
npodeccuoHaJIbHAasI
KOMIIE€TEHIIHS

OK 01. Beioupars | Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3, | O6cyxaeHue 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, 94 TII-o/c, 9.5 Il-o/c, | 3amoaHEeHNE CPABHUTENHHBIX TAOJIHUII

npoQeCcCHOHAIBHON 10.1, 10.2, 10.3 IT-o/c, 11.1 TT-o/c | TectupoBaHue

JEITEIbHOCTHU YcTHBIN onpoc

MIPUMCHHUTEITHHO K JlukTaHT Ha HCIIOJIb30BaHKE

Pa3IMYHBIM KOHTEKCTaM apryMEeHTOB, OMOJIOrMYECKOM
TEPMHUHOJIOTHH U CUMBOJIMKU
WuauBuayanbHas CaMOCTOATEIbHAs
pabora
[IpencraBnenue pe3ynbTaTOB

MPaKTUYECKHUX U JabOpaTOPHBIX padboT
3ammTa TBOPUYECKUX paboT

3amuTa UHAUBUAYATbHBIX TPOCKTOB
BrinosHeHue 3a1aHuil IPOMEXKYTOYHOM
aTTecTaluu

OK 02. Hcnonb3oBarb
COBPEMEHHBIE CPEJICTBA
TIOUCKa, aHanm3a
u UHTEPIIPETANT
uHpopMaluy,

51 MH(GOpPMaIMOHHbIE
TEXHOJIOTUH TUIst
BBITTOJTHEHHSI 3a1a4
npodeccuoHanbHOM
JeSITeTbHOCTH

Temsr 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 IT-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OnenuBaemasi AMCKyccus 1O BOIIPOcam
JEKIUU
Pa3zpaOoTka MeHTaNbHOM KapThl B MUHU

rpymnmnax

Bremmonnenue u 3ammra 1a00paTOPHBIX
pabor

[IpencraBnenue pe3ynbTaToOB

MPAKTUYECKUX U JJaOOpaTOpHBIX padboT
[TpencraBieHne YCTHBIX COOOIIEHUH ¢
Ipe3eHTaluel, MOArOTOBJIEHHBIX IO
MIEPEYHIO HCTOYHUKOB,
PEKOMEHI0BaHHBIX MPEMNoJlaBaTeIeM

OK 04. D¢dexruBHo
B3aUMOJICUCTBOBAaTL U
paboTaTh B KOJUIEKTHBE
1 KOMaHe

Temwr 2.1 -2.3, 3.1- 3.3, 4.1-4.3,
5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2,
9.1-9.3, 94 II-o/c, 9.5 II-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OOcyxkeHue 1o BoIpocam JeKIHH
[IpencraBnenue pe3yabTaToOB
MPAaKTUYECKUX U Ja00paTOPHBIX paboT
3ammuTa TBOPYECKUX pabOT

3amuTa MHAUBUIyaJIbHBIX TPOEKTOB

OK 07. ConeiicTBoBaThL

COXPaHEHHIO
OKpYKarolen  cpensl,
pecypcocOepexeHHIo,
PUMEHSTh 3HAHUS
00 U3MCHEHHMH KIIMMarTa,
TIPUHITAITBI
OepexIIUBOTO
IPOM3BOJICTBA,

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 IT-o/c, 9.5 IT-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OO6cyxaeHune mo BompocaM JICKITUN
Pa3pabotka rioccapus
3anoHeHUEe CPAaBHUTEITBHBIX TaOJIHI]

TectupoBanue

YcTHbIi onpoc

JIukTaHT Ha HCIIOJIb30BaHUE
apTyMEHTOB, OMOJIOTHYECKOU
TEPMUHOJIOTUU U CUMBOJIUKU
WHnuBunyansHas CaMOCTOSITENIbHAS
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¢ pexTrBHO
JIEHCTBOBATh

B Ype3BBIYAHBIX
CUTyalusax

pabora

IIpencrasnenue pe3yabTaToB
IPAaKTUYECKUX U Ja00paTOpHBIX paboT
3amuTa TBOpUECKUX padoT

3amuTa MHAUBHIyAJIbHBIX IIPOEKTOB
BrinosiHeHue 3a1aHuil IPOMEKYTOYHOM
aTTecTaluu

1K 3.1. [InanupoBaTh U
OpPraHu30BBIBAThH
pabory no
TPaHCIIOPTHO-
JOTHCTUYECKOMY
00cITy>)KMBaHUIO B cepe
IPY30BBIX IEPEBO30K

I1-o/c

IIpencrasnenue pe3yabTaToB
IPAaKTUYECKUX U Ja0OpaTOpHBIX padoT.
BelmmonHenue  kedica  Ha  aHauu3
MHGOPMALUU O HAYYHBIX JOCTHIKEHHSX
B 00JIACTH TE€HETHYECKUX TEXHOJOTHH,
KJICTOYHOM  MH)KEHEpUH,  MUILEBbIX
OMOTEXHOJIOTUH, IIPE/ICTABIICHUE
pe3yJIbTaTOB PELICHUSI KEHCOB.

3amura Kelca: IpeJICTaBICHNE
pe3yiIbTaToB pereHus KelcoB
(BBICTYIIJIEHUE C MTPE3EHTALIUEN).
Beinonnenue 3ajanuii npoMexyTOYHOR
aTTecTaluu.
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYYEHMU S

5.1 IMaccuBHbBIE:

- JICKIMU TpaJullOHHBIC oe3 IMPUMCHCHUA My.]'IBTHMC,I[HfIHBIX CpeacTtB u oe3 pasaaToO4IHoOro

MaTepHaa,
- IEMOHCTpaIus y4eOHbIX (PHIIBMOB;
- pacckas;

- CEMHHAphbI, IPECUMYIICCTBCHHO B BUJC 06CY)K,Z[CHI/IH JOKJIaaA0B CTYACHTOB IIO TEM WM HWHBIM

BOIIPOCAM;

- CAMOCTOSITEJIbHBIC U KOHTPOJIbHBIC Pa0OTHI;

- TECTHI;

- YTEHUE U OTPOC.

(63aumodelicmseue  npenooaeamens Kak —cyOvekma ¢ 00y4AIOWUMCS
NO3HABAMENbHOU 0eSIMENTbHOCTUL).

5.2 AKTHBHbIE H HHTEPAKTHBHbIE:

- aKTUBHBIC ¥ UHTEPAKTUBHBIC JICKIUH;

- paboTa B Tpymmax;

- yueOHas IUCKyCCus;

- JICJIOBBIC U POJICBBIC UTPBI;

- UTPOBBIE YIIPAXKHEHUS;

- TBOPYECKHE 3a/IaHHS;

- KpYTJIbIE CTOJBI (KOH(MEPEHINH) C UCIIOIB30BAaHUEM CPEICTB MYJIbTUMEINA;

- perieHre NpoOIEMHBIX 3a/1a4;

- aHAJTM3 KOHKPETHBIX CUTYAIIHIA;

- METOJ MOJ1yJIbHOTO O0yUYEeHHUS;

- 00y4eHHe C MCIIOJIb30BaHIEM KOMITHIOTEPHBIX 00yYaroInX MPOrpam;

(83aumooeticmeue  npenooasamensi Kak —cyOvekma ¢ 0OYYAIOWUMCS
NO3HABAMENLHOU 0esIMelbHOCU).

KdkK

KakK

00veKmom

cyOvekmom
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