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

1.1 ObaacTh npuMeHeHHsI 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). Pabouas mporpamma OVYII.13 buonorus paspaborana B cootBerctBuu ¢ ®I'OC COO (B
JNCUCTBYIONIEH peNaknuu) W C y4eTOM TPUMEpPHOW paboyeil mporpamMmbl  00IIe00pa3oBaTeNbLHOM
TUCIUTIINHBI «bronorusy mist npodeccrnoHanbHbIX 00pa3oBaTenbHbIX opranuzanuii UIPITO (yrBepkaena
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.

Pabouass mporpamma yuebnoro mpeamera OVIL.13 buonoruss Moxer OBITH HCIIONBb30BaHa 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 NepeBO30UYHBIX JOKYMEHTOB;

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 00s3aTeNbHbBIX 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 NpeaMeTa:

1.3.1 Ilean yyeOHOrO mpeamera:

Conepkanrie TporpamMmbl  00IIe00pa30BaTeIbHON TUCHUILTUHBI «bHoOTHs» HampaBiIeHO Ha
JOCTI)KEHHE DPE3yNbTaTOB €€ H3ydeHus B cooTBeTcTBUM ¢ TpeboBanusmMu PI'OC COO c¢ yuerom
npodeccuonanbHor HampasieHHoctn OI'OC CIIO.llens wusydeHuss aucuumuiuHbl «buonorus» Ha
0a30BOM YPOBHE — OBJaJieHHE 00Y4aIOUIMMHCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHu3alluu
KHMBBIX CHCTEM DPAa3HOTO paHra W MPHOOpETeHHWEe yYMEHHWI HWCIONB30BaTh ATH 3HAHHS JJIS TPAMOTHBIX
JeWCTBUI B OTHOIIEHUH OOBEKTOB KUBOU MPUPO/BI U PELICHUS PA3TUYHBIX )KU3HEHHBIX MPOOIIEM.

Joctrxenne 1enu M3ydeHusl TUCHUIUIMHBL «buonorus» Ha 0a30BOM YpoBHE OOecredrBaeTcs
pelLIeHHEM CIIEAYIONINX 3a/1a4:

J OCBOCHHE 00YJarOIIUMHCS CUCTEMbI 3HAHUH 0 OMOJIOTHYECKUX TEOPHSIX, YICHUSX,

3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTe3aX, MpaBHIaxX, CIyXalldX OCHOBOW aisi (opMHpOBaHUS
NPEJCTaBICHUNA O E€CTeCTBEHHO-HAYYHOW KapTHHE MHpPa, O METOAAaX HAy4YHOIro MO3HAaHUS, CTPOCHUH,
MHOT000pa3uu U 0OCOOEHHOCTSX JKUBBIX CUCTEM Pa3HOTO

YPOBHSI OpPraHU3aLIMH, BBIIAIOLINXCS OTKPBITHIX U COBPEMEHHBIX HCCIIeIOBAaHUAX B OMOJIOTHH;

J dbopmMupoBaHHe Yy OOYYarOIIUXCS TO3HABATENBHBIX, WHTEIUIEKTYaJbHBIX W TBOPUYECKUX

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

U7eH U MOAXO0J0B K M3YUEHHIO JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpTraHU3aINH;

o CTaHOBJIEHHE y 00y4arolMXcs o0Iel KylnbTyphl, (PyHKIMOHAIBHOM IPaMOTHOCTH, pa3BUTHE
yMEHUH OOBSCHATh U OLEHHUBATH SBJICHHUS OKPY)KAIOLIET0 MHpa >KUBOM MPHPOJBI HA OCHOBAaHUU
3HaHUI U OMBITA, MOJYYEHHBIX [IPU NU3Y4YEHUH OMOJIOTHH;



. dbopMupoBaHre y OOYYArOMIMXCS YMEHUW WILIIOCTPUPOBATh 3HAUYEHUE OUOIOTHYECKUX
3HAHUA B MPAKTUYECKOW JI€ATEIbHOCTU 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAMIIMHCKUX
TEXHOJIOTHH U arpoOUOTEXHOIOTHI;

J BOCHHUTaHHE YOEKAEHHOCTH B BO3MOYKHOCTHU MTO3HAHUS YETIOBEKOM KHBOM
IPUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLICHHS K HEl, COOTIOACHHS 3THYECKIX HOPM
IIPH IPOBEICHUU OUOJIOTHYECKUX HCCIIETOBAHUIT;

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 OTHOLICHUIO K OKPYKalOLLEH cpelie,

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
npogheccuoHaIbHO  OpUEHMUPOBAHHOe —cooepiicanue. B ocnosnoe coodepowcanue  6xntoueHvl  6ce
cooepoicamenvHble JUHUU, KOMOopbvle Npedazaromces Oas 0013amenbHo20 U3VYeHus hedepaivbHol
00pazoeamenvbHol NPOSPAMMOl cpedne2o obujeco obpazosanus no buonoeuu (bazoevlil yposens). [lpu
paspabomke  pabouell  npocpammvl  OUCYUNIUHDL, npenodasamens — 6npage  UMEHUMDb
NOCNe008aMeNbHOCHb USYYEHUS U 00beM Yaco8, OMBOOUMDbLL HA U3VUEHUE MeM OCHOBHO20 COOEPIHCAHUS
0JIs1 YCMAHOBNIEHUSL MENCNPEOMEeMHbIX C@sA3ell ¢ Opyeumu OUCYURIUHAMU 00ueobpa308amenibHo2o U
obwenpogheccuonanvroeo yuknos yueonoco niaana OII CIIO. Ilpenooasamenv 6npage 3ameHumv
JabopamopHsle U NpaKmuyeckue 3aHsAmus OCHOBHO20 COOEPI’CAHUS HA AHANOUYHble NO MmeMAamuke,
VUUmuleas umeioujeecs 8 06pazoeamenvHol op2anuzayuu 000pyoosanue.

Ocnognoe cooepoicanue NpUMepHOU pabouell npocpammvl OUCYUNIUHBL, 00paA308amenbHas
opeaHusayus — camoCmosiImMeNbHO — pacuupsem memMamukou NpogheccUuoHarbHOU  HANPasienHOCmu
(npoheccUuOHANbHO  OPUEHMUPOBAHHBIM COOEPIHCAHUEM UTU  COOEPAHCAHUEM NPUKIAOHO20 MOOYVIs),
Heobxooumotl 0 danvheuuwe2o ycnewnozo oceoenus OII CIIO. Ilpenodasamens modcem 6viOpamo
cooepaicanue NPUKIAOH020 MOOYJISl U3 NPEOSIONCEHHbIX 8APUAHMO8, 8 COOMBEMCMBUU C 0COOEHHOCAMU
cghepovl OessmenvHOCcmU OYOYWUX CREYUATUCMO8 UIU pa3pabomams €20 camocmosamensHo, UHMe2pupys
codepocanue oucyuniunvl «buonozusy ¢ codepocanuem 006wenpopeccuoHarbHbIX OUCYUNIUH U
npogheccuonanvrvix mooynei OIl CIIO c yenvio hopmuposanusi npogeccuonaibHblx KOMRemeHYui.

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

yMeThb:

—  ONpedensaTh KHUBbIE OOBEKTHl B MPUPOAE; MPOBOAUTH HAONIOACHMS 3a SKOCHCTEMaMHU JUIS
BBISIBJICHHSI €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHUH, HHTEPIPETUPOBAThH Pe3yIbTaThl HAOIIOACHHUIA,

— TPOBOAWTH  TpOCTEHIIHME  OMOJOTMYECKHE  DKCIEPUMEHTANbHBIE  UCCIEIOBAaHHUS  C
co0IroIeHUEM MTpaBHIl GE30MACHOT0 00paIleHUsI C 00bEKTaMU U 000pPYI0BAaHUEM;

—  HCIIONIB30BaTh MHPOPMALIHIO OMOJIOTHYECKOT0 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 OCOOCHHOCTH JKUBBIX CHCTEM DPa3HOTO YPOBHS OpTaHU3allHH,
3aKOHOMEPHOCTHU MPOTEKAHUSI OMOJIOTUUECKHUX MPOIECCOB U SIBJICHUN B OKPYXKAIOIIEH Cpelie, MEeTOCTHYIO
HAY4YHYIO KapTUHY MUPa, B3aUMOCBS3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTHKEHUH OHOJOTMYEeCKOW HayKd W TEXHOJOTMH B INPaKTHUECKON
JESTeTPHOCTH YeJIOBEKA, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIA U arpoONOTEXHOIOTHH .

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 npodeccuonanbupie komnereHuuu (nanee — [1K) ®I'OC
CIIO B COOTHECEHHHU C JMYHOCTHBIMHU, METANPEAMETHBIMH U MPEIMETHBIMU pe3yJIbTaTaMH OO0y4YeHUS
6azoBoro ypoBHs (nanee — [IP6) ®I'OC COO npencraBieHbl B TA0IHIIE:



Ko u I[lnannpyemMble pe3yabTaThl OCBOCHUS JUCHUIIMHBI

HAHMMEHOBaHUe

‘l’OPM"PyeMHyX O6ume’ I[I/ICIII/II‘[JII/IHapHLIeZ

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;, (YHKIHMOHAIBHOW TI'PaMOTHOCTHU
3a1a4 - TOTOBHOCTb K TpPYAY, OCO3HaHUE IIEHHOCTH MAacTEepCTBa, | YelIOBEKa JUIsl pEHICHUS )KU3HEHHBIX TPOOJIEeM.
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
KOHTEKCTaM TaKylo JA€SITeIbHOCTD; U TIPEBpaIleHHE SHEPTUH), TOMEOCTa3 (CaMOpEerysius), OMOCHHTE3

- HWHTEepecC K pa3iuyHbiM cdepam mnpodeccruoHaIbHON
JESTSIILHOCTH.

MeTtanpeaMeTHbIE pe3yNbTaThl IOJKHBI OTPAXKAaTh:
OBnajieHue YHUBEPCAIBHBIMU YICOHBIMH MTO3HABATEIIBHBIMU
NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

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

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

- OTIIPENENATh LEH e TEIIbHOCTH, 33/1aBaTh MapaMeTphl

U KPUTEPUU UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHS

B PacCMaTPHBACMBIX SIBIICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBHE PE3YJIHTATOB
MOCIIEACTBHIA IS TEILHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeI0BATETHCKOM

U TNPOCKTHOW JICATEIHHOCTH, HABBIKAMHU pa3perieHus

ACATCIIBHOCTb, OICHUBATH
aciasaM, OLCHHMBATb PHCKU

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

I[IP6 3.CdhopMUpPOBAaHHOCTH yMEHUS PACKpbhIBaTh COJEp>KaHUE
OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX 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. TI'ekkens,
®. 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 SIBIICHUW; OPTaHU3AIluN U
MPOBEIEHUS] OMOJIOTUYECKOTO YKCIIEPUMEHTA, BBIIBUKCHHS THIIOTES,
BBISIBIICHUSI 3aBHCHMOCTH MEXKIY HCCICIYEMbIMU BEITUYHMHAMH,
00BsICHEHUS MOJTYYEHHBIX pe3ynabTaTOB
1 (OPMYJIIMPOBAHUS BBIBOJIOB C MCIOJb30BAaHUEM HAYYHBIX TTOHITHUH,

!V Ka3BIBAIOTCS IMYHOCTHBIE 1 MeTanpenMeTHbie pe3yipTaTel u3 ®I'OC COO, B popMHUpOBaHIH KOTOPEIX Y4acTBYeT 00IIe00pa3oBaTebHast JUCIUILIAHA.
ZI[I/ICHI/IHJII/IHaprIG (pemMeTHBIE) pe3yNbTaThl YKa3bIBAIOTCS B COOTBETCTBUY C MX NMOMHBIM niepedneM Bo PI'OC COO. IIpeametHbie pe3ynbrathl 6a30B0ro ypoBHs (ITP6)
aymepytotcs B cooTBeTcTBHH PI'OC COO (ITpuka3z Munobprayku Poccnn ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).




npo0Jem;

- BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTyaJM3UPOBATh 33]1a4y, BBIBUTATh TUIIOTE3Y

€¢ pelICHHs, HAXOJIUTh AapryMEHTHl IS J0Ka3aTelbCTBa
CBOMX YTBEPXKICHHH, 3a/JaBaTh IapaMeTpbl M KPUTCPUHU
peleHus;

- aHAJM3WPOBATh IIOJIYYCHHBIC B XOJE PEHICHUS 3aJa4u
pe3yNbTaThl, KPUTUYECKH OIEHWBATh HX JOCTOBEPHOCTD,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSX;
pa3pabarbeIBaTh IUIAH PEHICHHS TPOOJIEMBI C YUETOM aHAIIN3a
UMCIOIINXCS MAaTePHATIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U MPAKTHYECKYIO 00J1aCTH )KU3HEICITCIbHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIABHUraTh HOBBIC HJICH,
MOJIXOJIbI U PEIICHUS

npeajaratb OpUIruHaAJIbHBIC

TEOpUI U 3aKOHOB.

I[MP6 6.ChopMUpOBAaHHOCTh YMEHHS BBIICTSATh CYIICCTBCHHBIE
NpU3HAKU BUPYCOB, KJIIETOK IMPOKAPUOTU IYKAPUOT; OJAHOKIECTOUYHBIX
U MHOTOKJETOYHBIX OPraHW3MOB, BHJOB, OHMOTEOLIEHO30B U
9KOCUCTEM; OCOOCHHOCTH MPOIECCOB OOMEHa BEHIECTB U
MpeBpaIleHs] YHEPrUU B KIIETKE, (DOTOCHHTE3a, MJIACTHYECKOTO H
SHEPreTUYeckoro oOMeHa, XEeMOCHMHTe3a, MHTO03a, Meklo3a,
OIUTOJIOTBOPEHUS, PA3BUTUS W PA3MHOXKEHUS, WHIAMBHIYAILHOTO
pa3BuUTHsL opraHu3Ma (OHTOTEHe3a), OOphOBI 3a CyIIEeCTBOBaHUE,
€CTECTBEHHOT0 O0TOOpa, BHA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB K cpejie OOMTaHMs, BIUSHUS KOMIIOHEHTOB DKOCHUCTEM,
AHTPOTIOTEHHBIX W3MCHCHHN
B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B OHochepe.

[TP6 7.ChopMUpOBaHHOCTh YMEHUSI IPUMEHSATD MOJIyY€HHbIE 3HAHUS
Ui OOBSICHEHHsT OHMOJOTWYECKHX MPOIECCOB M SIBICHUH, IS
OPUHSTUS TPAKTUYECKUX PEUICHUH B MOBCEAHEBHON KU3HU

C Lenblo obecrieueHus: 0€30MaCHOCTU CBOETO 37J0POBbSI U 3JJ0POBBS
OKPY>KaIOIIUX JIFOACH, COOI0IEHUsI 3JI0POBOTO 00pasa KU3HU, HOPM
IPaMOTHOTO TIOBEACHUS B OKpYXKalOIled MNPUPOIHONW cpene;
MOHMMAaHWEe  HEOOXOJWMOCTH  HWCIIOJNIB30BAaHUS  JIOCTHIKCHUUN
COBpPEMEHHOW OHONOTMHM M OWOTEXHONOTHUH M PalMOHAIBHOTO
MIPUPOIOTIOIB30BAHHS.

ITP6 8.CdhopMupoBaHHOCTH YMEHHUSI pelIaTh OMOJIOTHYECKHE 3a1a4H,
COCTaBJISITh TEHOTHITHYECKUAE CXEMBI CKPEIIUBAHUS

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

I[MP6  9.ChopMHUpOBAaHHOCTL yMEHHH KPUTHYECKH OICHUBATh
nHpopManu0  OMOJIOTUYECKOTO  COACpX aHHS,  BKIIOYAIOIIYIO
TICEBJIOHAYYHbIC 3HAHUS W3 Pa3IMIHBIX HMCTOYHUKOB (CpeicTBa
MaccoBoi  WHGOpMALMK,  HAYYHO-TIONMYJSAPHBIE  MaTepUabl);
WHTEPIPETUPOBATH ITUYECKHE ACTICKTBI COBPEMEHHBIX
WCCIEIOBAaHUM B OWONOTHHM,  MEIUIIMHE, OUOTEXHOJOTHUH;
paccMaTpuBaTh riio0aTbHbIC 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 COOOIIEHHMsS] Ha OCHOBE OHOJIOrMYecKoit
nH(OpPMAIIMY U3 HECKOJIBKHX MCTOYHUKOB, TPAMOTHO HCIIOJB30BATh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 02.
Ucnonp3oBath
COBPEMEHHBIC
CpeIcTBa  IIOMCKa,
aHaJm3a

U UHTepIpeTaIuu
uHpOpMaUn

U MHGPOPMAIMOHHbIE
TEXHOJIOTHH TUTST
BBIMIOJTHEHUS  3a/1a4
po(hecCHOHATTLHOM
e TEIbHOCTH

JIMYHOCTHBIE PE3YJIbTAThl JIOJKHBI
[ICHHOCTH HAYYHOTO ITO3HAHHMS:
-c(hopMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKd W OOIIECTBEHHOU
NPAaKTUKHA,  OCHOBAaHHOIO  HA  JWaliore  KYJBTYp,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B TIOJIUKYJIBTYPHOM MHpE.

MertanpeaMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAKATh:
OBnajieHue YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
NENCTBUSIMU:

B)paboTa ¢ MHpOpMaLuei:

OTpaXaTb B YaCTH:

- BJIaACTH HaBBIKaMH MOJIYYCHU A I/IH(i)OpMaI_II/II/I
nus3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATDH ITOUCK, aHaJIu3s, CUCTEMAaTU3alMIo

U UHTEPIIpEeTalNi0 HHPOPMAIUKN Pa3INYHBIX BUAOB U GopM
IIPEICTABIICHHS;

- OIIEHMBaTh JOCTOBEPHOCTb, JIETMTUMHOCTb WH(pOpMaIuH,
€€ COOTBETCTBHUE MPABOBLIM ¥ MOPAJIbHO-ITUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POITU OUOJIOTHH

B CHCTEME HAay4yHOro 3HaHUSA; (YHKIMOHAIBLHOM T'PaMOTHOCTH
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIeM.

[TP6 7.ChopMHupOBaHHOCTH YMEHUS IPUMEHSATD IMOTyYECHHBIC 3HAHHS
JUIsl  OOBSICHEHMsSI OMOJIOIMYECKHX IPOLIECCOB U SBJICHUM, s
OPUHSTUS TPAKTUYECKUX PELICHUH B MOBCEAHEBHON KU3HU

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

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

OK 04. O¢ddexTuBHO
B3aMMO/ICHICTBOBATh
u paboTaTh

B KOJIJICKTHBE

¥ KOMaH e

JImgyHOCTHBIE pE3yiabTaTbl MOOJDKHBI OTpaXXaTb B 4YaCTH:

LEHHOCTH HAYYHOTO TIO3HAHUA: OCO3HAHHWE LEHHOCTHU
HAay4yHOM  JESATENbHOCTH, TOTOBHOCTh  OCYILECTBIATH
MIPOEKTHYIO u HCCIIEI0OBATENBCKYIO JIeITEILHOCTD
VHJIUBUYAJIBHO U B TPYIIIIE.

MeranpeamMeTHbIe PE3YAbTATHI JOJKHBI OTPAXKATh:
OsmageHne YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) cOBMECTHasI IeSITEIIHOCT:

- IOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAH/IHOM

Y MHIUBHIyaJIbHOM paboTHI;

- OpUHUMATh  IeTd  COBMECTHOW  JEATEeNbHOCTH,
OpraHU30BBIBATh M KOOPAUHUPOBATh JEHCTBUS

[TP6 S5.IIpuoGpereHue ombITa NPUMEHEHHS OCHOBHBIX METOOB
HAy4YHOTO TO3HAHUS, HCIONb3yeMbIX B OHOJIOTHUU: HAOMIOJIEHUS U
OTIMCAHUs JKUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUHN; OpPraHU3aIllud U
MPOBEIEHUS] OMOJIOTUYECKOTO YKCIIEPUMEHTA, BBIIBUKCHHS THIIOTES,
BBISIBIICHUSI 3aBHCHMOCTH MEXKIY HCCICIYEMbIMU BEIUYHMHAMH,
00BSICHEHUS TOTYYCHHBIX PE3YIbTAaTOB

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




0 €€ JOCTIKEHHUIO: COCTaBIIATh IUJIaH  JIEWCTBUU,
pacupenensiaTb Ppoiad € YYEeTOM MHEHUUA YYaCTHUKOB
00CYXJ1aTh Pe3ybTaThl COBMECTHOM pabOThI

OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu

cpenpl,
pecypcocOepekeHn
10, MIPUMEHSATD
3HAHUS

00 W3MEHEHUHU
KJIMMATa, MPUHLIMIIBI
OEpEKITUBOTO
MIPOU3BOJCTBA,

3P PEeKTHBHO
efcTBOBATH

B YpE3BBIYANHBIX
CUTYaIUAX

JInyHoCTHBIE pe3ynpTaTbl JOJDKHBI OTPAXaTb B YACTH:
JKOJIOTMYECKOT 0 BOCITMTAHHUS: - c(OpMHUPOBAHHOCTH
HKOJIOTUYECKOM KYJIbTYpbl, IOHUMAHUE BIMSHUSA COLUAIBHO-
SKOHOMMYECKHX MPOLIECCOB HA COCTOSHUE IPUPOIHON

U COIMAJIBHON Cpelbl, OCO3HAHHE TII00AJBHOTO XapakTepa
9KOJIOTUYECKUX MPOoOIIeM;

- IUIAHAPOBAaHWE U  OCYLIECCTBICHME  JIEUCTBUM B
OKpYXKaloIllel cpelle Ha OCHOBE 3HAHMS LIEJECH YCTOMYMBOIO
pa3BUTHUS YEJIOBEYECTBA;

- AaKTUBHOE HENpUATHE JEHCTBUH,
OKpYKarolllei cpese;

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

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

0) coBMeCTHas IeITEIbHOCT:

- NOHMMaTb M MHCIOJB30BaTh IPEUMYIIECTBA KOMAaHJIHON
Y MHIUBU1YaJIbHON pabOThI;

INPpUHOCAIIUX BPCA

JIESITCILHOCTH  DKOJIOTHYECKOM

- HpI/IHI/IMaTI) e COBMGCTHOfI ACATCIbHOCTH,
OpraHu30BbIBaTh u KOOPAUHUPOBATH JeHUCTBUS
M0 ee JOCTIDKEHWIO: COCTaBIATh IUIaH  JIEWCTBHIA,
pacrpenensiTb poJM € Yy4ETOM MHEHUW YYaCTHUKOB

00CyXJ1aTh pe3ybTaTbl COBMECTHOM paboThI

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

U ONMCAHUS KUBBIX CHCTEM, IPOLIECCOB U SIBJICHMI; OpraHu3aluu 1
POBEJCHUS OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BbIIBHXKEHHUS TUIIOTES,
BBISIBJICHUSI 3aBUCUMOCTH MEXIY MCCIEAYEMBIMH BEIUYMHAMH,
00BSICHEHUS MOTYYCHHBIX PE3YJIbTAaTOB

¥ (OPMYIHPOBAHUS BHIBOAOB C MCIOIH30BAHNEM HAYUHBIX TIOHSTHIA,
TEOpUH U 3aKOHOB.

[IP6 6.ChopMUpOBAaHHOCTH YMEHHS BBIACHATH CYIICCTBEHHBIE
IpU3HAKU BUPYCOB, KIIETOK MPOKAPUOTU IYKAPUOT; OJAHOKIECTOUHBIX
U MHOTOKJETOYHBIX OpraHMW3MOB, BHJIOB, OMOI€OLEHO30B U
9KOCUCTEM; OCOOCHHOCTH TPOIECCOB OOMEHa BEHIECTB U
NPEBpAICHUs YHEPTUU B KIETKe, (OTOCHHTE3a, IJIACTUYECKOTO U
JHEPreTUYeckoro oOMeHa, XEeMOCHHTEe3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHUS, PAa3BUTUS M PAa3MHOXKEHHS, WHAMBHUIYaJbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), 60pbObI

3a CYIIECTBOBAaHUE, ECTECTBEHHOIO0 OTOOpa, BHUJ000pa30BaHMUI,
HpUCIIOCOOTIEHHOCTH OpraHU3MOB K cpefe OOWTaHMs, BIMSIHUSA
KOMITOHEHTOB 9KOCHUCTEM, AHTPOTIOTEHHBIX U3MEHEHU I
B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpAILEHUE SJHEPTUU B Orocdepe.

ITP6 7.ChopMUpOBaHHOCTh YMEHUS TPUMEHSATD MOJyYeHHbIE 3HAHUS
Uil OOBSICHEHHMsS] OMOJIOTMUECKHUX IPOLIECCOB U SBJICHUM, MJs
NPUHATHS TPAKTUYECKUX PEIICHHH B TIOBCETHEBHOM KH3HU
C Lenblo obecrieueHus: 0€30MaCHOCTU CBOETO 37I0POBbSI U 3JJ0POBBS
OKPY’KaIOIIMX JIO/IeH, COOIIO/IEHHs 30pPOBOTO 00pa3a KU3HH, HOPM
rpaMOTHOTO TMOBEAEHUS B OKPYXKAIOIIEH MPUPOJAHON  CpEJe;
MOHMMaHHE  HEOOXOJMMOCTH  HCIOJB30BaHUS  JOCTHKEHHH
COBPEMEHHON OMOJIOTHH W OMOTEXHOJIOTHH JI1 parioOHAIBHOTO
IPUPOAONOIB30BAHUS




K3 3.1.

- C(bOpMI/IpOBaHHOCTB YMCHHA Ha OCHOBEC (beﬂepaanoro KJ'IaCCI/I(bI/IKaHI/IOHHOFO KaTtajora OTXoA0B OHNPEACTIATE KJIaCC OIMAaCHOCTH

[TnanupoBaTh U | OTXOJIOB; arperaTHoe COCTOsIHUE U (HPU3NIECKYIO (POPMY OTXOI0B IPOU3BO/ICTBA;

OpraHU30BbIBAThH - OBJIQJICHHE METOJAaMH OIPECICHUS MOKa3aTeae YMCTBEHHOW pabOTOCIHOCOOHOCTH, OOBSCHEHUE IMOJYYCHHBIX PE3yTbTaTOB U
pabory 1o | popmynupoBaHue BHIBOAOB (TUCHMEHHO) C HCIIOIB30BAHIEM HAYYHBIX TOHATHN, TEOPHI U 3aKOHOB;

TPaHCIIOPTHO- - cOPMHUPOBAHHOCTh yYMEHHS AHAIM3MPOBATh MH(DOPMAIMIO O HAYYHBIX JOCTHXKCHHSX B 00JACTH T'CHETHMYECKUX TEXHOJIOTHH,
JIOTUCTUYECKOMY KJIETOYHOW MHXKEHEPUH, MMUIIEBBIX OMOTEXHOJIOTHIA;

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

IEPEBO30K

3 o o
YkazpBarorcs [IK, ameMeHTHI KOTOPBIX (DOpMHpPYET NPHUKIAAHON MOAynb (MpodecCHOHANBHO OPHEHTHPOBAHHOE coiep)kaHme) B coorBeTcTBHH ¢ PI'OC peanmsyemoit
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 Harpy3ka (Bcero) 72
B T.4.
O0bém o0pa3oBaTeIbHOI NPOrpaMMbl YU4eOHOI 1M CUMIIMHBI (TIpeaMeTa) 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 o0yueHue 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

HaumenoBanmue paszaesioB | Coaep:xxanue yueOHOro Mmarepuajia (0CHOBHOe U IPpodecCHOHAIBHO opneHTnpOBanﬂoe)4, Oo0bem dopmupyemblie
U TeM JIadopaTOpHbIe U MPAKTHYeCKHe 3aHATHS, IPUKJIAAHON MOAYJ/Ib (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 OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
XapaKTEePUCTHKA JKU3HH | IPYTUMHM €CTECTBEHHBIMU HayKaMu, Quiocopuei, peaurueil, STUKOHW, 3CTeTUKOW U IPaBOM.
Pons Ouonmormu B (OPMHPOBAHWM COBPEMEHHOW HaydyHOW KapTuHbl Mmupa. Cucrema
OMOJIOTMYECKUX HaYK.
MeTtoapl MMO3HaHUS >KMBOW HpUPOJbI (HAOJIOJIEHUE, SKCIIEPUMEHT, OMNMCAHHUE, U3MEPEHHE,
KJ1accu(uKanus, MOAEIMPOBAHUE, CTATUCTUUECKAst 00pabOTKa TaHHBIX ).
JXKussie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ononoruu. OTIndue )KUBBIX CUCTEM OT
HeopraHnyeckoi npupojpl. CBolcTBa OGMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHM OpraHu3anii OMOCUCTEM: MOJIEKYISIPHO-TeHETUUECKUH, KJICTOYHbIH, OpraHu3MEHHBIH,
MOMYJISIIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOreolieHOTHYECKHI), OuochepHbI.
CamocrosiTesibHast paboTa odyuarommxcs Nel 1
1. 3amonHeHne TaOIMIBI C ONMMCAHUEM METOJI0OB MUKPOCKOIUPOBAHMS C UX JTOCTOMHCTBAMM U
HEeJ0CTaTKaMHU.
2. 3anonHeHue TabauLbl «BKi1ax ydeHbIX B pa3BUTHE OUOIOTHI.
3. 3anonHeHne CpaBHUTEIbLHOM TaOJIUIBI CXOJCTBA U Pa3IMUUi )KMBOTO U HEKHUBOTO.
Pa3nen 2. XuMHUYECKHI COCTAB M CTPOEHHE KJIETKHU 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XUMHYEeCKHl cOCTAB Coaepsxanue yueOHOro MaTepuasa 1

KJaeTku. Boaa
U MUHeEpaJbHbIe

XUMUYECKUM COCTaB KIIETKH. XHMHYCCKHE DIICMEHTHI: MAaKpO3JIEMCHTBI, MUKPOJJICMCHTHI.
Bo;[a W MHUHCPAJIbHBIC BCUICCTBA. (DYHKI_[I/II/I BOAbI W MHUHCPAJILHBIX BCIICCTB B KIICTKC.

4
06pa3OBaTem>Ha$1 OopraHu3zanus BIpaBe CaMOCTOATCIbHO OIPEACIIATH MOCICAOBATCIIBHOCTD U3YUYCHU PA3JICIIOB U TEM, BXOIAIINX B HUX, a4 TAKIKE NEpepacupeAC/sATh KOJINICCTBO
qacoOB MJIsi OCBOCHHUSA 06y‘{aIOIlII/IMI/ICSI yqe6H0r0 Marepuajia, € Y4YCTOM JIOTUKHU q)OpMHpOBaHI/IH NpeAMETHBIX PpEe3yJibTaTOB, O6HII/IX u HpO(l)eCCI/IOHaHBHI)IX KOMHCTGHHI/Iﬁ,
MEKIPEAMETHBIX CBSI3EH C ApYTruMHr JUCHUIIMHAMU O6IH€O6paBOBaTCJ'H)HOFO 158 O6HI€HpO(1)€CCI/IOHaHLHOFO IIHUKJIOB qu6HOFO miana OIl.
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BellecTBa ITonnep>kaHue OCMOTHYECKOro OajlaHca
IIpakTnyeckoe 3ansaTue Ne 1
buonornyeckass posib  MHUHEpalIbHBIX BELIECTB B 00ECHEUEHUM IKU3HEACSATEIbHOCTH
OpPTraHU3MOB, IPOSIBJICHUS TMCOATaHCa MUHEPAIBHBIX 2JIEMEHTOB

Tema 2.2. Copep:kanue y4eOHOIro MaTepuaa

buogornyecku BasKHbIE
XUMHNYECKHUE COCAMHECHUSA

benku. CoctaB u crpoeHue 0enkoB. AMHHOKHUCIOTHI — MOHOMeEpHI OenkoB. Hezamenumeie u
3aMEHUMbIC AMUHOKHUCJIOTHl. AMMHOKHUCIOTHBIM coOCTaB. YPOBHH CTPYKTYpbl O€IKOBOU
MOJIEKYJbl (IIEpBUYHAs, BTOPUYHAs, TPETMYHAs M UYETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE
cBoiictBa OenkoB. buonormdyeckue ¢yHkiun OenkoB. DepMEHTBI — OHOJOTHYECKHE
karanu3atopel. CTpoeHne QepMeHTa: aKTHBHBIM LEHTp, cyOcTpaTHas CcHenu(puIHOCTb.
Kodepmentsl. Butamunbl. OTnndns ¢epMEeHTOB OT HEOPTaHUYECKUX KaTaaIn3aTOPOB.
YrineBoapl: MOHOcaxapuabl (TJIFOKO3a, pud03a W JIe30KCHpH003a), aucaxapuibl (caxaposa,
JIAKT03a) M TOJMcaxapuabl (KpaxMmai, TJIMKOTeH, IeJUTo03a). buonornyeckue ¢QyHKIUH
yraeBoAoB. JIumuasl: Tpuraunepuasl, pochomunusl, crepousl. [ uapodpunsHo-ruapodhoOHbIe
cBoiicTBa. buonornueckue ¢pyHkiuu munuaoB. CpaBHEHHE YIIIEBOJOB, OCJIKOB U JIMIKIOB KaK
ncrouHukoB sHepruu. Hyxiennosble kucinortsl: JJHKm PHK. Hykneotuasl — mMoHOMEpHI
HykienHoBbIX kucioT. Ctpoenue u ¢ynkuuun JHK. Crpoenne u ¢ynknuun PHK. ATO:
CTpOeHHE U (PYHKIIUU

JlaGopaTopHas padora Nel
Onpenenenve ButamuHa C B IpOAYKTax MUTAHUS

Tema 2.3.
CTpykrypHoO-
(pyHkuuoHajIbHasA
OpPraHMu3anMs KJIETOK

Coaep:xanue y4eOHOro MaTepuaJia

[utonorus — Hayka o kietke. Kiierounas Teopusi — mpumep B3auMOJIeHCTBHS Ue U PakToB B
HAy4YHOM ITO3HAHUU. METO/IbI U3yUEHUS KIIETKH.

Krnerka xak nenoctHas »xuBas cucrema. OOmive NpU3HAKU KIETOK: 3aMKHYTash HapyKHas
MemOpaHna, monekynsl JJHK kak renerudeckuit anmnapar, cuctemMa CUHTe3a OeJKa.

Tunsl  KJIETOK: JykKapuoTHueckas U mOpokapuotudeckas. (OcCOOEHHOCTH  CTPOEHUS
npokapuoTHuuecko kietku. Kierounas crenka Oakrtepuil. CTpoeHHE 3YKapHOTHUECKOM
kJIeTkd. OCHOBHBIE OTJIMYHUS PACTUTEIBHOM, )KUBOTHOW M TpuOHON kieTku. [loBepxXxHOCTHBIE
CTPYKTYpbl KJIETOK— KJIETOYHas CTEHKa, TJIUKOKaIuWKe, uX GQyHkuuu. Ilnazmaruyeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[Mutoriasma u ee opraHouabl. OpHomeMOpanHble opraHounasl kietku: OIIC, anmapar
lNonpmxu, mm3ocomel. [loayaBTOHOMHBIE OpraHOMIBI KJIETKH: MHUTOXOHJPHWH, IUIACTH]IBI.
[TpoucxoxxaeHne MUTOXOHAPUM u TuacTui. Buapl tuactun. HememOpaHHBIE OpraHoMIbI
KJIETKA: PHUOOCOMBI, KIETOYHBIM LEHTp, UEHTPUOJIM, PECHUYKH, KIyTHKU. DyHKIUU
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OpPraHOUJOB KJIETKH. BKiltoueHus.
SAnpo — perynaTopHblii HeHTp KieTku. CTpoeHue sjapa: sijaepHas 000J04Ka, KapuoIlja3zMma,
XPOMATHUH, SAPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE

JlabopaTopnasi paGora Ne2 1
CrpoeHue KIETKH (pacTeHUs, >KUBOTHbIE, I'pUObI) M KIETOYHbIE BKIIOUEHMs (Kpaxmail,
KapOTUHOMIbI, XJIOPOILJIACThI, XPOMOILJIACTHI)
Pa3nen 3. ZKu3HeneaTeJbHOCTh KJIETKH 6 OK 01, OK 02,
Tema 3.1. Coaeprxanue yueOHOIro MaTepuaJa 3 OK 04
OO0OMeH BelIecTB OOmeH BemecTB, WKW MeTa00JM3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) M JUCCUMUJISAIINS 2
U NpeBpalleHue YHeprun | (3HepreTuyeckuii oOMEeH) — JBE CTOPOHBI €JUHOrO0 Ipouecca merabonusma. Ponb 3akoHOB
B KJIeTKe COXpAaHEHMs BEIIECTBA M SHEPruM B IOHMMaHMM MeTaOonu3Ma. Tumbl oOMEHa BEIIECTB:
aBTOTpopHBIA U TerepoTpodHbIH. Ponb ¢epMeHTOB B OOMEHE BEHICCTB W IPEBPAIICHUU
sHeprun B kierke. PorocuHTe3. CBetoBas M TemHOBas (a3bl (orocuHTesza. Peakiuu
¢dorocunTe3a. DPPexTHBHOCTh (poTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a LI KHU3HH Ha 3eMiie.
Bnusiaue ycnoBuil cpenapl Ha (POTOCHHTE3 M CHOCOOBI MOBBIIMIEHUS €r0 MPOJYKTUBHOCTU Y
KyIbTYpPHBIX  pacTeHuil. XeMocuHTe3. XEeMOCHHTe3Upywoliue Oakrepuu. 3HaAuY€HUE
XEMOCUHTE3a JJIs KU3HU Ha 3eMIIe.
DHepreTudeckuii oOMeH B KieTke. PaciieruieHne BelecTB, BbACIEHUE M aKKyMYJIUpPOBaHUE
SHEPrUM B KIETKe. OTambl JHEpreTudyeckoro oobmeHa. Inmkonms. bposkeHuen ero BUABL
KucnoponHoe oxucnenue, uian KieToyHoe nabixaHue. OkucnutenbHoe (HocPopuiIrpoBaHUE.
D exkTUBHOCTD HIHEPTreTHUECKOro 0OMeHa
CamocrosiTesibHas paGora odyuarommxcs Ne2 1
3arnoyiHeHHe CPAaBHUTENIbHON TaOIMIIbl XapaKTEPUCTHK TUIIOB OOMEHa BELIeCTB
Tema 3.2. Conep:xaHue yueOHOro MaTepuaJia 2
buocunres 0eka Peaxiiuu marpuunoro cunresa. ['enernueckast ungopmarnus u JJTHK. Peanuzamus reaetuaeckoit 1
uHpopmanuu B KieTke. ['eHeTHuecknil KoJ M ero cBoiictBa. TpaHCKpHUNLUS — MaTpUYHBIN
cuate3 PHK. Tpancnsuus — OwocuHTe3 Oenka. Otanel TpaHcmsinuu. KommpoBanue
aMMHOKUCIIOT. Posib pubocom B OMocuHTE3e Oernka
IIpakTuyeckoe 3ansiTue Ne2 1
Pemenue 3a1a4 Ha onpeesIeHuE OCIEN0BATEIBHOCTH HYKIEOTHIOB
Tema 3.3. Conep:kaHue y4eOHOTro MaTepuaJa 1
Bupycsi Hexnerounsle ¢opmbl xu3HM — BUpYCHL. Mcropusi oTkpsiTus BupycoB (. Y. MBaHOBCKMIA). 1

Oco0eHHOCTH CTPOEHUS! M JKU3HEHHOTO IMKJIa BUpYcoB. bakrepuodaru. bonesnu pacrenuii,
KMBOTHBIX U YEJIOBEKA, BbI3bIBaeMble BHUpycaMu. Bupyc nmmyHoznedunura yenoseka (BUY) —
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‘ Bo3Oyautens CITN a. ITpodrnakTiuka pacnpocTpaHeHus BUPYCHBIX 3a001eBaHU

Pa3nen 4. PazMHOKeHHEe M MHINBHIYAJIbHOE pasBUTHEC OPraHU3MOB

Tema 4.1.
Ku3HeHHBIH UK
KJIEeTKH

Copep:kaHue y4eOHOIro MaTepuaJia

Knerounblii 1WKI, WM SKU3HEHHBIM IMKI KiIeTkd. MuTepdaza m wmuto3. Ilpomeccsr,
nporekaromue B uHTepdaze. Perumkanus — peaknus marpuunoro cuHre3a [IHK. Ctpoenwme
XpoMocoM. XpOMOCOMHBIA HaOOp — KapuoTun. [IUMIOMIHBIA M TarIOMJHBIA XPOMOCOMHEIE
Habopbl. Xpomatusl. L{uTomornueckue OCHOBBI Pa3MHOKEHUS M MHAMBUIYAIBHOTO Pa3BUTHS
opranusmoB. [lenenue kiuetku — Muto3. Ctaguu Mmurto3a. Ilporeccsl, nporcxoasdiue Ha pa3HbIX
CTagusX MUTO3a. bronornyeckuii cmbics Muto3a. IlporpaMmupyemast ruenb KJISTKH - allonTo3

=N~

CamocrosiTesibHas padora o0yuarommxcs: Ne3
Pa3paboTka JeHTH BpeMEHH KU3HEHHOTO MK KIETKU

Tema 4.2.
@®opMBbI pAa3MHOKEHUS
OpPraHu3sMoB

Coaep:xaHue yueOHOro MaTepuaJia

@dopMBI pa3MHOKCHHSI OPTaHU3MOB: OECIIOIOE W IMOJIOBOE. BUIbI OECIoysioro pa3MHOKEHUS:
JICJICHUE HAJBOE M MOYKOBAaHWE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTHBHOE
pa3sMHOXkeHHE. FICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €TI0 3HAYEHUE JUISl CEJIEKIIUU.
[TonoBoe pasmHOXKeHHe, ero oTiauums oT Oecronoro. Meio3. Craguu meiiosa. Ilporeccsr,
npoucxoasume Ha craausx weio3a. IloBenenue xpomocoMm B wmenose. Kpoccunrosep.
buonoruueckuii cMpica W 3HaUeHHE Meio3a. ['aMeToreHes — mporecc 00pa3oBaHUs MOJTOBBIX
KJIETOK y JKUBOTHBIX. [lonOBBIE Kene3bl: CeMEHHUKU U siuuyHUKUA. OOpa3oBaHHE U pa3BHUTHE
MOJIOBBIX KJIETOK — TaMmeT (CIepMaTo30H[d, SMIICKIETKAa) — CIepMaTOTeHe3 M OOTEHE3.
Oco0eHHOCTH CTPOESHHUS SIMIIEKIIETOK U criepmaTo3onoB. OmnogorBopenue. [lapreHorenes.

CamocrosiTesibHas padora o0y4yarommxcs Ned
3anonHeHue TaOMuIbl C KpPaTKOM XapakTepUCTUKONM M mnpumepamMu (OpM pa3MHOKEHUs
OpPraHHU3MOB

Tema 4.3.
NuauBuayanbHoe
pa3BUTHE OPraHU3MOB

ConepxaHue y4eGHOro MaTepuaJjia

WupuBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (IMOpUOreHe3). DTalbl
SMOPHOHAILHOTO ~ Pa3BUTUS Yy TIO3BOHOYHBIX JKMBOTHBIX: JPOOJICHWE, TacTPYJISIHS,
opranorenes. IloctamOproHanbHOe pa3BuTHE. TUIIBI TOCTIMOPUOHAIBHOTO PA3BUTHA: MPSIMOE,
HempsiMoe (IMYMHOYHOe). BiusHue cpenbl Ha pa3BUTHE OPTraHU3MOB; (AKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOKICHHBIE ypoiacTBa. PocT u pa3ButHe pacTteHuil. OHTOreHe3 IBETKOBOTO
pacTeHus: TBOIHOE OTUIOIOTBOPEHNE, CTPOCHHE CEMEHH, CTAINN PA3BUTHUS

IIpakTnyeckoe 3ansaTue Ne3
Wudexmmonnpie 3a00eBaHUS W DMHJIEMHM B HCTOPUU YEIOBEYECTBA. BaKIMHAIMS Kak
npo¢mIakTHKa 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 3amaun reHeTUKU. Ponb LUTONOTMHM M A3MOPHUOJOTUMU B CTAaHOBJIEHUM TI'€HETHUKH.
Bxiag poccuiickux M 3apyOexHbBIX YYEHBIX B Ppa3BUTHE TE€HETHKH. MeEToAbl T'€HETHKH
(ruOpUIOIOTUYECKUN,  ITUTOICHETHUYECKUH,  MOJIEKYJISIpHO-TeHeTHueckuii).  OCHOBHBIE
IeHETUYECKUE MOHATHA. | eHeTnyeckast CHMBOJIMKA, UCIIOIb3yeMasi B CXeMaxX CKPELIMBaHUH.
3aKOHOMEPHOCTH HacJIeJJOBaHMsI MPU3HAKOB, ycTaHoBIeHHbIe ['. Mennenem. MoHorubpuaHoe
CKpeUIMBaHHE. 3aKOH  eAMHOOOpa3uss ruOpumoB  mepBoro  mnokosieHus.  I[IpaBuio
JOMUHUPOBaHMS. 3aKOH pacUleIieHusl Mpu3HakoB. ['mmore3a uucrorel ramer. lloiaHoe u
HENoJHOe JOMUHHMpoBaHUe. [Iurubpuanoe ckpeuuBaHue. 3aKOH HE3aBUCUMOTO HacJel0BaHUs
IpU3HAKoB. lluToreHernyeckue OCHOBBI JUTHMOPHUJIHOTO CKpELIUMBaHUS. AHalu3upymollee
cKpeuiBaHue. Mcrnonp30BaHNe aHATU3UPYIOIIETO CKPELIMBAHUS I OINpEJesIeHUs] TeHOTHIA
ocobu

(Nl |5

IIpakTuyeckoe 3ansiTue Ne4

Pemenue 3agad Ha omnpejeneHre BEPOSTHOCTH BO3HUKHOBEHHUS HACJIEACTBEHHBIX NMPU3HAKOB
IpyH MOHO-, M-, TOJUTHOPUTHOM ¢ aAHAIM3UPYIOUIEM CKPEIIMBAHUM, COCTAaBJICHUE
TFCHOTUIMMYCCKHUX CXEM CKPCIIMBAHUA

Tema 5.2.
CuemieHHoe
HacJIeI0OBaHUe
NMPHU3HAKOB

Conep:xxaHue yueOHOro MaTepuaJia

CueruienHoe HacienoBanue npusHakoB. Pabora T. Moprana mo ClerieHHOMY HacJieI0BaHUIO
reHoB. Hapymienue cuemyieHus reHOB B pe3yJbTaTe KPOCCHHIOBEpa. XPOMOCOMHAas TEOpus
HAaCJIEACTBEHHOCTH. | eHeTHYeCKne KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpeAeNieHHe MoJjia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
I'omorameTHbIe H rereporaMeTHbIC OPraHU3MBbI. HaCJIC)IOBaHI/Ie IIPHU3HAKOB, CHCIIJICHHBIX C
MIOJIOM

IIpakTnyeckoe 3ansaTne NeS
Pemenne 3amad Ha ompesereHUe BEPOSTHOCTH BO3HUKHOBEHHS HACIIEACTBEHHBIX TPU3HAKOB
IIPU CLETJICHHOM HAaCJIEJIOBAaHUM, COCTABJIEHNE T€HOTUITMYECKUX CXEM CKpEIINBaHUS

CamocrositesibHas padora o0yuaromuxcest NeS
PazpaboTka rioccapus

Tema 5.3.
3aKoHOMepHOCTH
HU3MEHYUBOCTH

Conep:kanue y4eOHOro Mmarepuasia

w

W3meHunBoCTh. BHibI M3MEHUYMBOCTU: HEHACIEACTBEHHAs M HacleACTBEHHas. Poib cpensl B
HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKAa MOJIU(UKAIMOHHOW HW3MEHYUBOCTH.
BapuanuoHHslil psa u BapuannoHHas kpusas. Hopma peakunu npusHaka. KonnuecTBeHHbIE U

OK 01, OK 02,
OK 04
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Ka4yeCTBEHHBIC MMPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.
HacnencrBeHHas, WIM TEHOTUIMYECKAs M3MCHUMBOCTE. KoMOMHAaTHUBHAs WM3MEHYUBOCTb.
Meiio3 M TOJNOBOM TIPOLIECC — OCHOBAa KOMOWMHATHMBHOW WM3MEHYMBOCTH. MyTalmoHHas
n3MeH4nBOCTh. Kilaccudukanus myrauuid: TeHHBIE, XpOMOCOMHBIE, T€HOMHbIe. Yacrora u
MPUYUHBI MyTaii. MyTareHHsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHON
H3MCHYHUBOCTH

H. U. BaBunosa

IIpakTnyeckoe 3ansaTue Ne6

Pemenue 3ama4y Ha onpejeneHue BEpOSTHOCTH BO3HUKHOBEHMS HAC/IEACTBEHHBIX NPHU3HAKOB
[P  pPA3JIMYHBIX THUIAX B3AaUMOJEHCTBUS T€HOB, COCTABJIEHWE T'E€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 d4enoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl TEHETUKH YEJIOBEKA:
TCHCAJIOTUYCCKUH, ONU3HENOBBIA, [UTOTCHETHYCCKHA, OWOXUMUYCCKUH, MOJEKYISIPHO-
reHetndyeckuii. COBpPEMEHHOE OIpejeieHue T'€HOTHUIIA: IOJHOI€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTUNHpPOBaHKUE, B TOM uucie ¢ nomombio [I{P-ananu3a. HacnencTtBennsie 3aboieBaHUs
YyeloBeKa: TeHHble Oole3HH, OOJEe3HW C HACIEACTBEHHON MpeIpacroiokeHHOCTHIO,
XpoMocomHbIe Oosie3Hu. ComaTuyeckue U TeHepaThBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370POBOTO 00pa3a KHU3HU, TUATHOCTHKH, MPO(DUIAKTUKU U JICUCHUSI TeHETUYECKUX
0ose3Hell. Menuko-reHeTHuecKkoe KOHCYJIbTHUpPOBaHHE. 3HAUEHUE MEIUIUHCKON TeHETHKU B
MIPEIOTBPALICHUH 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 MecTO
B OMoJIOTHH

Copep:kaHue y4eOHOT0o MaTepuaa

IIpennocslIku BOZHUKHOBEHUS IBOJIIOLIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B
Ouosnorud. BiusHUE 5BONIOLMOHHONW TEOPUM HA pa3BUTHE OWOJOTMM M JPYrUX Hayk.
CuzerenbcTBa 3BOMIONMM. [laneoHTONIOrMYECKHE: TIOCIEN0BATENBHOCTh TOSBIEHUS BUJOB B
MaJI€OHTOJIOTUYECKON JIETONHCH, NepexonaHble Qopmbl. buoreorpaduueckue: cXoACTBO H
pasnuune ¢ayH ¥ (GIop MaTEpUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOJCTBA U Pa3IUUMs
SMOpPHUOHOB pa3HbIX BUJOB IO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTHYHBIE, pYJMMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXMMHUYECKHE: CXO/ICTBO

N W~

OK 01, OK 02,
OK 04
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MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX META0OJIIMYECKUX TyTeH Yy BCEX KHUBBIX
OpraHU3MOB.

OpomonnonHas Teopus Y. Japsuna. [Ipeanocsuiku BOSHUKHOBEHMS AapBUHU3MA. [[BroKylne
CWJIBI SBONIONUH BHAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE TIPU OTPAHUYCHHOCTH
pecypcoB, HeomnpeaenéHHas K3MEHYHBOCTh, 00ph0a 3a CyIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD).

CamocrosiTesibHast paboTa odyyarommuxcs Ne6 1
Pazpabotka rinoccapus
PazpaboTka JeHThl BpEMEHHU Pa3BUTHUS SBOIIOIMOHHOTO YYEHUS
Tema 6.2. Copep:kaHue y4eOHOTro MaTepuaa 2
Muxpo3Boaonus Cunrernueckass teopusi 3o (CTD) u e€ ocHOBHBIE MOJOXKEHUS. MUKpPOIBOIIOIHS. 2
[TonmynsAnus kak eIMHUIA BUAA U 3BOJIIOLUH.
JBwxkynme cuibl ((aKTOPBI)IBOJIONMHA BUAOB B TNpUpPOAE. MyTallMOHHBIA TPOLECC H
KOMOMHATHBHAs W3MEHYMBOCTb. [lomynsnuoHHble BOMHBI W Apeild reHoB. M3zomsamus wu
murpanus. EctecTBeHHbII 0TOOp — HanpaBisIIOIIMKA GakTop 3BoIOLUN. DPOPMBI €CTECTBEHHOIO
orbopa. IIpucrnocoOiieHHOCT,  OpraHM3MOB  KakK  pe3ynbTaT  dBojtouuu. Ilpumepsl
MPUCTIOCOOTICHUH Y OpraHn3MoB. ApoMopdo3bl U UanoaAanTaiuu. Bua u BumooOpazoBaHue.
Kputepuu Buja. OcHOBHBIE (OpMBI BH1000pa30BaHusl: reorpauueckoe, IK0JOrHuecKoe
Tema 6.3. Conep:xaHue yueOHOro Matepuasa 2
Maxkpo3Boaonus Makpospomtoniust.  Popmbl  IBOJIOIUM:  (UIETHYECKas,, JWBEPreHTHas, KOHBEpPreHTHas, 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 3ap0KIeHUH XkU3HU. HayuHble runore3sl BOSHUKHOBEHHUS KU3HU 2

H PasBUTHE )KU3HU

Ha 3emye: abuoreHe3 M TMaHCHEPMHUs. XUMHUYECKas »HBOJIOLUSA. AOHOTEeHHBIH CHHTE3
OPraHWYECKHX BEIIECTB W3 HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE IOATBEPKICHUE
XUMHYeCKOH 3Bomtony. HavanbHble sTansl Ononorunyeckoit sBoonuu. ['unoreza PHK- mupa.
dopmupoBaHuE MEMOPAHHBIX CTPYKTYP U BOSHHUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKU U UX
sBomonus. POpMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emie mo 3pam U nepuoaam. Karapxeil. Apxeickas U ONpOTEepO30MCKast
opbl. [lameoszoiickas spa U e€ nepuojbl: KEMOPUHCKUH, OPIOBUKCKHH, CHIIypUHCKU,
JEBOHCKHM, KaMEHHOYTOJbHBIM, NEepMCKHA. Me3030McKas spa U €€ NEepHOIbl: TPUACOBBIM,
opckui, MmenoBod. KailiHo3olickas 2pa M €€ IepuoJbl: MAaJeOr€HOBbIN, HEOTNE€HOBBIN,
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aHTpOHOFCHOBBIﬁ.

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 MHUpAa Kak OTpakeHHe 3BOMOLMU. OCHOBHBIE CHUCTEMaTHYECKUE
IpyNIbl OPraHHW3MOB. XapaKTEpUCTHKAa KIMMaTa W TE0JIOTMYECKUX IpoleccoB. OCHOBHbIE
3TaIbl ABOJIOLUM PACTUTEIBHOTO U KMBOTHOIO MHUpa. ApoMOp(]o3bl y paCTeHUN U KUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

OBouroLus yesloBeka. AHTPOIIOJIOTHs Kak Hayka. Pa3Butue mpeacTaBiaeHui O MpOUCX0KICHUN
yenoBeka. MeToibl u3ydyeHus aHtponoresesa. CXoJICTBa U pa3auyusl Y€IOBEKa U JKUBOTHBIX.
CucrtemMaTuueckoe IOJIOKEHHE uvesloBeKka. J[Bmxkymue cwibl ((akTopbl) aHTPOIIOreHe3a.
HacnencrBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HH,
W3rOTOBJICHHE OPYJUI TPY/a, MBIIJICHUE, PEYb.

CamocrosiTesibHast paboTa odyuarommxcs Ne§
Pa3paboTka JeHTH BpEMEHHU MPOUCXOXKICHHS YETOBEKa

Tema 7.3.
OCHOBHbBIE CTAIHHA
IBOJIIOIIMH YeJI0BEKA

Coaep:xaHue yueOHOro MaTepuaJia

OcCHOBHBIE CTaIMM U BETBU IBOJIIOLIMU YEJIOBEKA: aBCTpaJIoNUTeku, YenoBek ymensli, YenoBek
npsAMoxoamui, YenoBek HeaHnepTanbCKUM, YenoBEK pa3syMHBIM COBPEMEHHOIO THIIA.
Haxonku uckomaeMbIX OCTaHKOB, BpeMsl CyLIECTBOBaHHs, 00JaCTh pacnpocTpaHeHHs, 00BEM
TOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYAHSL.

YenoBeueckne pacbl. OCHOBHbBIE OOJBIINME pachl: €BpONEOUAHas (eBpas3uiickas), Herpo-
aBCTpajoujHas  (9KBaTOpHalibHas), MOHIOJIOMJHAas (a3uaTcKo-aMepuKaHckas). UepTsl
MPUCIIOCOOJIEHHOCTH MPEJICTaBUTENIEH YEJOBEYECKMX pac K YCIOBUSM CYLIECTBOBAHMS.
EnuncTBO yenoBeyeckux pac. Kpuruka pacuzma

IpakTuyeckoe 3ansitue Ne9 (Ha BBIOOD MpeTio1aBaTeist)

«Bpewms 1 myTu pacceneHus yenoBekKa Io MiIaHeTe

wm «lIpucnoco0IeHHOCTh YelloBeKa K pa3HbIM YCIIOBHUSM Cpeibl. BiusiHue reorpadudeckoi
cpeab! Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YEIOBEKa

Paznea 8. OpraunsMbl 1 OKPYKAIONIASA cpeaa

Tema 8.1.
IKoJ0orus
Kkak Hayka. Cpensl
JKU3HU.
IKoJ0rn4YecKue

Coaep:xaHue y4eOHOro MaTepuaJia

DKOJIOTHS KaK HayKa. 3aJadydl U pa3ziesibl SKOJIOTMU. MeToabl 3KOJOTUYECKUX HCCIEI0BaHUM.
DKOJOTUYECKOE MHPOBO33PEHHE COBPEMEHHOTo dYenoBeka. Cpeapl 0oOWTaHUS OPraHU3MOB:
BOJHaA, HaSGMHO-BO?))IYHIHaS[, IIOYBCHHAasI, BHYTpI/I OpFaHI/ISMeHHaH. BKOHOFI/ILIGCKI/IG (1)aKTOpI)I.
Krnaccudukanus skonornueckux (akTopoB: aOMOTHYECKHE, OMOTUYECKUE M aHTPOIIOTECHHEIE.

P lw

OK 01, OK 02,
OK 04, OK 07
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(pakTopsbI JlelicTBUEe SKOIOrMYecKMX (aKTOPOB Ha OpraHu3Mbl. AOuoTrndeckue (HaKkToOpbl: CBET,
TeMIeparypa, BiIaXHOCTb. Portonepuoausm. llpucrnocobnenus oOpraHu3smMoB K JEHCTBUIO
abnoruyeckux ¢pakTopoB. buonoruueckue putmsl. buotnueckue Gaxkropsl. Bugsl 6uoTrueckux
B3aUMOJCUCTBUN: KOHKYpEHLUs, XHUIMHHYeCTBO. [lapasuTusm, MyTyanus3M, KOMMEHCAIA3M
(KBapTUPAHCTBO, HAaXJIEOHUYECTBO), aMEHCAJIM3M, HEHUTpanu3M. 3HAYeHHE OMOTHUYECKUX
B3aMMOJICHCTBHIA JJIs1 CYIIECTBOBAHUSI OPTaHU3MOB B TPUPOTHBIX COOOIIECTBAX
Tema 8.2. Copep:kaHnue y4eOHOTro MaTepuaa 2
IKOJIOTHYECKHE OKOJIOTUYECKHE  XApAaKTEPUCTUKH  nomyisiiuu. OCHOBHbIE — IIOKA3aTe€ad  MOMYJISALUU: 1
XapaKTePUCTHKH YUCIEHHOCTh, IIJIOTHOCTh, POXJIAEMOCTb, CMEPTHOCTb, NPUPOCT, MHUrpanus. JlMHaMuKa
NONYJISINHU YUCJIEHHOCTH NOMYJISIIUU U €€ PeryJsiius
IIpakTnueckoe 3ansaTue Nel0 1
[Toacuér NIOTHOCTH NONYJISIHN 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 IK°3.1
OpPraHM3MoB, Tpoduyeckas (numieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.
IKOCHCTEMBI Okosjorudeckue cucreMmbl (dkocuctembl). llonarue o006 »skocuctemMe U OHOr€OIEHO3E.
QOYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, PENYLICHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPrMHM B 3KocucTeMme. Tpoduueckue (MUILIEBBIE) YPOBHH
skocucteMbl. IlumeBsle nenu u ceru. OCHOBHBIE MOKa3aTeld 3KOCUCTEMBI: Onomacca,
NPOAYKIMS. DKOJOTMUECKHE NMUPAMUIbL: MPOIYKIMH, YUCIEHHOCTH, Ouomacchl. CBoMCTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperysnus, pazsutue. Cykieccus.
CamocrosiTesibHas paGora odyuarommxcs Ne9 1
CocraBiieHHE CXEM KpYrOBOPOTa BELIECTB
Tema 9.2. Conep:xaHue yueOHOro Marepuasa 2
IIpupoaneie 3xocucTemMsl | [IpuponHble 3KOCHUCTEMBI. OJKOCHUCTEMBI peK M 03€p. OKOCHCTEMA XBOWHOTO WIIU 2
HIIUPOKOJIMCTBEHHOTO jeca. AHTpPOIIOTeHHBIE KOCUCTEMBI. ATpPOIKOCHCTEMBI.
VYpboskocucrembl. buonornyeckoe W XO3siCTBEHHOE 3HAYEHHME  AarpoOdKOCUCTEM H

ypboskocucteM. buopaznoobpazue kak (akrtop ycroumBoctu dKocucteM. CoxpaHeHHE
OHMOJIOTMYECKOTro pa3HooOpasus Ha 3emiie

*[IK ®I'OC CIIO MpodeCccCun WK CIeHaIbHOCTH JOJDKHBI OBITH OTPa)KEHBI B COJIEP)KaHUN Y4eOHOTO MaTepHuaia
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Tema 9.3. Copep:kaHue y4eOHOIro MaTepuaa 2
Buocdepa — Yuenne B. U. Bepranckoro o 6uocdepe. ['panuiiel, coctaB u cTpykrypa 6uochepst. XKusoe 2
rjo0ajabHas BemectBO M ero (yHkmuu. OcobeHHOcTH Ouochepbl Kak TIIOOATBHOM 3KOCHUCTEMBI.
kocucTeMa 3eMuin JluHamMuueckoe paBHOBecME M oOpaTHas cBs3b B Ouocepe. KpyroBopoTsl Bemects u
OMOreOXMMHUYECKHE IIUKIIBI 3JIEMEHTOB (yriepoaa, a3ora). 30HalIbHOCTh Onocdepbl. OCHOBHbBIE
OMOMBI CyIIN
Tema 9.4. IIpodeccnonabHO OPUEHTHPOBAHHOE Co/lepKaHue (CoJepKaHue NMPUKJIATHOTO MOYJIs) 2
Baunsinne YenoseuectBo B Omocdepe 3eminn. AHTpPOIOreHHbIE M3MEHEHHs B Ouocdepe. [nobdanbHbie -
AHTPONOTeHHBIX sKosioruueckue rmpoOnembl. CocyliecTBOBaHME MNPUPOAL U yenoBedecTBa. CoxpaHeHHe
(daxTopoB Ha Ouocepy | OmopasHOOOpa3mst Kak OCHOBA YCTOWYMBOCTH Onocdepsl. OCHOBA PAIIMOHAIBHOTO YIPABICHHS
MIPUPOJHBIMH pEeCypcamMy M UX HCToib30oBaHue. JlocTuxkeHus: OMOIOTUU U OXpaHa IPUPOIBI
IpakTuyeckoe 3anaTue Nell 2
OTX0abl IPOU3BOJCTBA
Tema 9.5. IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/lepKaHue (CoAepKaHue NPUKJIATHOT0 MOIYJIsA) 2
Bimsinue couMajabHO- | 3M0pOBbE U €ro cocrapisiomue. DaKkTopbl, MOJOKUATENFHO W OTPULATEIHHO BIUSIONIAE Ha -
IKOJIOTHYECKUX opranu3M 4enoBeka. I[IpoOiemMa TEXHOTEHHBIX BO3JEHCTBUH Ha 3/I0pOBbE 4YeEJIOBEKa
(haxkTOpOB Ha 310POBbE | (PJMEKTPOMATHUTHBIC MO, OBITOBASE XUMMUSI, U30BITOYHBIC IITYMBI, paAHaIus U T.I1.). AganTarus
YyeJ0BeKa opranu3ma denoBeka K (akTopam okpyxkaromei cpensl. [lpuHIunsel  GopmMupoBaHuUs
3opoBbecOeperaroniero nopeneHus. dusnueckas akKTUBHOCTh U 3[0pOBBE. buoxmmmueckue
ACTICKTHI PAIIHOHATHFHOTO TTUTAHUS
JlaGopaTopHas pa6ora 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 TpoIecC. 3apOKACHHE CElIeKIMH M JgoMecThkanus. Ydenume H. U. 2 K 3.1

KaK HayKa " mnmpoimecc

BaBunoBa o 1eHTpax MHOrooOpas3usi W MPOUCXOXKICHUS KyIbTYpPHBIX pacTeHuil. LleHTpsl
IMPOUCXOXKIACHUA AOOMAIIHUX KHWUBOTHBIX. COpT, mopoJa, MmTaMM. COBpeMeHHLIe METO/bI
ceneknuu. MaccoBbIi W WHAMBUAYAIBHBIH OTOOpPHI B CENEKIIMU PACTCHHA U IKUBOTHBIX.
Onenka »kcTepbepa. bIM3KOPOACTBEHHOE CKpenuBaHWe — WHOpUAWHT. Ywucras JUHUS.
CkpenBaHue 4YHCTHIX JHUHUNA. [ereposumc, wiam ruOpugHas cuina. HepoacTBeHHOE
CKpelmirBaHue — ayropuauHr. OtganénHas rulOpuamzanus u e€ ycrnexu. VcKycCTBEHHBIH
MyTareHe3 M IMOJIy4eHHE MOJUIUIONAOB. JlOCTHIKEHHUS CEJNEeKUUU PpPACTeHUU, >KUBOTHBIX U
MHUKPOOPraHU3MOB
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Tema 10.2. Copep:kaHue y4eOHOIro MaTepuaa 2
OcHoBbI OMOTexHOIOTMHM | buoTexHONOTHS Kak oOTpacib TNPOU3BOACTBA. | eHHAas WHXKEHEpHUsA. OTambl CO3JaHUA 2
pekomOuHanTtHoi JIHK wm TpancrenHwix opranm3mMoB. Kinerounas wmxeHepus. Kierounsie
KYJIBbTYpBI. MUKpPOKIIOHAIBHOE Pa3sMHOXEHHUE pacTeHui. Kionnposanue
BBICOKOIIPOJYKTHBHBIX CEJIbCKOXO3SUCTBEHHBIX OPraHMU3MOB. OKOJIOTMYECKHE U ITHYECKHE
npo6aemsl. MO — reHeTH4ecKn MOAU(PUIMPOBAHHBIE OPraHU3MBbI
Tema 10.3. IIpodeccnonabHO OPUEHTHPOBAHHOE Co/lepKaHue (CoJepKaHue NMPUKJIATHOTO MOYJIs) 2
Buorexnonorun OcCHOBHBIEC HANpaBJICHUS] COBPEMEHHON OMOTEXHOJIOTUU B MPO(PECCHOHATBHON IESATEIHLHOCTH -
B )KH3HHU M npodeccun | yesnoBeka. Meroasl 6uotexHonoruu. OObeKThl OUMOTEXHOJIIOTUU. JTHKA OMOTEXHOJIOTUYECKUX
U TEHETUYECKUX dKCcIepuMeHTOB. [IpaBuiia noucka u aHanusza OMO3KOJIOrHYecKol nHpopmanuu
U3 pa3MYHbIX HWCTOYHMKOB (HaydHas U y4yeOHO-HayyHasl JUTepaTypa, CpeICcTBa MacCOBOIi
nHbopmanuu, cetb IHTEpHET u qpyrue)
IIpakTuyeckoe 3anaTue Nel2 1
Keficel Ha ananmm3 wHbOpMAIMKM O HAYYHBIX MJOCTIDKEHHSIX B OO0JIACTH TE€HETHYECKUX
TEXHOJIOTUH, KJIIETOYHOIN MHKEHEPHUHU, MUIEBBIX OMOTEXHOJIOTH.
IIpakTuyeckoe 3ansitue Nel3 1
3amura Keiica: mpeCTaBIeHHE PEe3y/IbTaTOB PELICHHsI KEHCOB (BBICTYIUICHHE C ITPEe3eHTaIlUeH )
Pa3nen 11. Pemenne keiicoB B 00J1aCTH OMOTEXHOJIOTHIi 6 OK 01, OK 02,
Tema 11.1. IIpogeccnoHa/ILHO OPHEHTHPOBAHHOE COAEPKAHUE (COIePKAHUE IPUKJIATHOT0O MOAYJIsl) 4 OK 04, OK 07
Bunorexnonorun Pa3zButue npoOMBIIITIEHHON OMOTEXHOJOTMH M €€ NMPUMEHEHHE B KH3HHU 4YelIOBEKa, MOUCK U 2 IK 3.1
B IPOMBbILIVIEHHOCTH aHayn3 MHGOpPMALMU U3 Pa3JIMYHBIX MCTOYHUKOB (Hay4yHass M ydyeOHO-HAay4Hasl JMTEparypa,
cCpeAcTBa MaccoBOM MH(pOpMaLnu, ceTh IHTEepHET U Apyrue)
IIpakTuyeckoe 3anaTue Nel4 1
Kelicel Ha anHanu3 MH(OpPMANMK O Pa3BUTHUHM MPOMBIINUIEHHOW OWOTEXHOJOrMid (IO MMHU-
rpynnam).
IMpakruyeckoe 3ausitue Nel5 1
3amuTa Kelca: NpeCcTaBlIeHue pe3yIbTaTOB peleHUs] KeHCOB (BBICTYIUIEHHE C IPE3EHTALUEN).
CamocrosiTesbHast padora o0yuarommxcs Nel0 1
ITonroroBka npe3eHTaMK JJ1s1 3aIUTHI KEeHca.
CamocrosiTesibHas padora o0y4yarommxcs Nell 1
ITonroroBka npe3eHTaIMK JJ1s1 3aIUTHI KEHca.
IIpome:xyTouHasi arrecranus (1uddepeHuMpoBaHHbIN 3a4eT)
Bcero: 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O IIPE/IMETA

3.1 TpeboBaHusl K MUHUMAJILHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecnedeHUI0

V4eOHbIi mpenMer peanusyercsi B yueOHOM KaOuHeTe Oe30HMacHOCTH JKU3HEIEATEIBHOCTH U
OXpaHbl Tpya.

O06opynoBaHue yueOHOTo KabuHeTa:

— MOCaJ0YHbIE MECTA MO KOJIUYECTBY 00YJaIOLIHXCS;

— pabodee MECTO IpernoaBaTes;

— METOJIUYECKHE MaTepUalIbl O IPEIMETY.

Texnudyeckne cpeactBa oOy4yeHHs pabodyero Mecrta IPENoJaBaTeNs:  KOMIIBIOTEPHOE
000pyJOBaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHUSAM O€30HaCHOCTH U HaI&KHOCTH,
IpeayCMaTpUBAIONIEe BO3MOXKHOCTh MHOTO(YHKIMOHAIBHOTO HCIOJIB30BaHUS KaOMHETa C IEJIbIO
U3y4eHHs y4eOHOTo IpeMeTa, MyJIbTUMEINHHOE 000pyJ0BaHuE (ITPOSKTOP M MPOSKIMOHHBINA IKPaH WU
MHTEPaKTUBHAs JI0CKa), JOKAIbHAas CETh C BEIXOJOM B Internet.

HammeHoBanue criennanbHOTO MOMEMICHUS: yueOHas ayIuTOPHs I TPOBEICHHS MPAKTUIESCKUX
3aHSATHH, TPYNIOBBIX KOHCYJIbTAllMH, WHAWBUAYAJIbHBIX KOHCYJIBTAllMH, TEKYIIEro KOHTPOJI,
MIPOMEKYTOUHOW aTTeCTAllMH, OCHALICHHAs 000pY/OBaHUEM M TEXHUYECKUMHU CpPEACTBaMHU OOy4YeHHS, a
TaKKe YATAIBHBIN 3aJ1, TIOMEIICHHE Ul CAaMOCTOSTEIBHON PabOThI, ¢ AOCTYNIOM K ceTH «/HTepHeT» u
OUOC. OcHameHHOCTh: KOMIUIEKT y4eOHO MeOenu, HOYTOYK, NpOEKIHMOHHOEe 00opyaoBaHue
(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 Kopo6ounas (pa3ubrii Ne Ha KaxI0i
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 mist Buaeokordepenmii: Zoom Cloud Meetings, SIuaexc Tenemocr.
Onekrponnas mwiardpopma Moodle.

22



3.2. UupopManoHHOe o0ecniedeHre peaju3anuu NpPorpaMmMbl

Jns peanuzanyu mporpaMMbl  OMOIMOTEYHBIH (GOHI 00pa3oBaTeNbHONW OpPraHU3alMUd HUMEeT
MEYaTHBIC W/WIU 3JEKTPOHHBIC 00pa3oBaTelbHbIC U WHPOPMAIMOHHBIE 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. 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 - Pexum 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 IlepedyeHb mNpoecCHOHAIBLHBIX 0a3 JaHHBIX M WH(POPMAIMOHHBIX CIPABOYHBIX
cHCTEM:

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

6. DnexrpoHHas OuOIHOTEKa YYeOHO-METOIUYECKOro IIeHTpa 10 o0O0pa3oBaHUIO Ha
JKEJIE3HOOPOKHOM 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: JJsl aBTOPU3. OJIb30BaTeNen. - TEeKCT : 3JIEKTPOHHBIMN.

8. BOOK.ru: snexktpoHHO-OubOMUoTeuHass cuctema : caiitr / KHOPYC : wusnmarenbcTBO
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 TpaHcropta Poccmiickoit @enepannu : odpummanbHbi caldT. — MoCKBa,
2010-2025. — URL : https://mintrans.gov.ru/. — TekcCT : 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 pe3yabTaToB OCBOEHHUS YUEOHOTO NpEIMETa pacKpbIBAIOTCS depes3
OUCHUIUIMHAPHBIE PE3yJIbTaThl, HampaBieHHbIE HAa (OpMUpPOBaHHE OOHIMX U MNPOGECCHOHATBHBIX

KOMITETSHIIHH 10 pa3ieliaM U TeEMaM COACpX aHusl y4eOHOTO MaTepHraia.
[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, 94 H-o/cG, 9.5 II-o/c, | amonHEeHNE CPAaBHUTEIIBHBIX TaOIHUIT

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

JEITEIbHOCTHU YcTHBIN onpoc

MIPUMCHHUTEITHHO K JlukTaHT Ha HCIIOJIE30BAHUE

Pa3IMYHBIM KOHTEKCTaM apryMEeHTOB, OMOJIOrMYECKOM
TEPMHUHOJIOTHH U CHUMBOJIMKT
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, aHanmm3a
u UHTEPIIPETANT
uHpopMaluy,

51 MH(GOpPMaIMOHHbIE
TEXHOJIOTUH TUIst
BBITTOJTHEHHSI 3a1a4
npodeccuoHanbHOM
JeSITeTbHOCTH

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

OnenuBaemasi AUCKYCCHUs 1O BOIPOCaM
JICKIIUN

Pa3paboTka MeHTaNbHOM KapThl B MUHU
rpymnmnax

Bremmonnenue u 3ammra 1a00paTOPHBIX
pabor

[IpencraBnenue pe3ynbTaToOB
MPAKTUYECKHUX U JJAOOPATOPHBIX padoT
[IpencraBieHne yCTHBIX COOOIIEHUH ¢
Hpe3eHTaHI/IeI\/JI, IIOATOTOBJICHHBIX IIO
MIEPEYHIO HMCTOYHUKOB,
PEKOMEHIOBAaHHBIX IPEIOJIaBaTeIIeM

OK 04. D¢dexruBHo
B3aUMOJICUCTBOBAaTL U
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

OO6cyxkeHue 1o BoIpocam JEeKIHH
[IpencraBnenue pe3yabTaToOB
MPAaKTUYECKUX U Ja00paTOPHBIX paboT
3ammuTa TBOPYECKUX pabOT

3amuTa MHAUBUIyaJIbHBIX TPOEKTOB

OK 07. ConeiicTBoBaThL

COXPaHEHHIO
OKpYKarolen  cpensl,
pecypcocOepeReHuIo,

MPUMEHSITh 3HAHUS

00 U3MCHEHHMH KIIMMarTa,
TPUHIUITBL

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
3anoHeHUEe CPAaBHUTEITBHBIX TaOJIHI]

TectupoBanue
YcTHbIi onpoc
JIukTaHT Ha HCIIOJIb30BAHUE
apryMEHTOB, OMOJIOTHYECKOU

6
IMpodeccronansHO OpUEHTUPOBAHHOE COJECPIKaHKE (COEpPIKaHNE ITPUKIIATHOTO MOYJIs)
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OEpEKITUBOTO
MIPOU3BO/ICTBA,

3 pexTruBHO
JIECTBOBATH

B Ype3BbIYAITHBIX
CUTYaIUIX

TEPMHUHOJIOTMHU U CUMBOJIMKHA

NuauBuayanbHas CaMOCTOSITENIbHAS
pabora
IIpencrasnenue pe3yabTaToB

MPAKTUYECKHUX U J1JAOOpaTOpPHBIX padboT
3amuTa TBOPUYECKUX padoT

3aluTa UHAUBUAYAIbHBIX IPOEKTOB
BrinosiHeHue 3a1aHuil IPOMEXKYTOYHOM
aTTecTalluu

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

I1-o/c

IIpencrasnenue pe3yabTaToB
IPAaKTUYECKUX U Ja0OpaTOpHBIX padoT.
Belmonnenue  kedica  Ha  aHanu3
MHGPOPMALUU O HAYYHBIX JOCTHIKEHHSX
B 00JacTU T'€HETUYECKUX TEXHOJIOTHH,
KJICTOYHOM  MH)KEHEpUH,  IHUIIEBbIX
OMOTEXHOJIOTUH, IIPE/ICTABIICHHE
pe3yJbTaTOB PELICHUSI KEHCOB.

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

5.1 IMaccuBHBIE:

- JIeKIUH TPaJULUOHHbIE 0e3 NPUMEHEHUs MYJIbTUMEIUUHBIX CpPEACTB U 0e3 pa3gaTodHOro
MaTepHaa,

- IEMOHCTpaIus y4eOHbIX (PHIIBMOB;

- pacckas;

- CeMHUHapbl, MPEUMYIIECTBEHHO B BHJE OOCYXIEHUS JOKIAJ0B CTYAEHTOB IO TEM WU HHBIM
BOIIPOCaM;

- CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmseue npenooaeamens Kak cyOvekma ¢ 00y4AIOWUMCA  KAK  0O0BbEKmom
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;

(63aumooeticmeue  npenooasamensi Kak —CcyOvekma ¢ OOYHAIOWUMCA  KAK — CYOBEKmMoM
NO3HABAMENLHOU 0esIMelbHOCU).
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