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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 MPOTPaMMBI
cpennero o6mero obpaszoBanus 1o crnenuanbHOocTH CIIO 23.02.06 TexHWYecKkas SKCIUTyaTaIus
MOJIBUKHOTO COCTaBa JKEJIE3HBIX JTopor (yTBepxaeH npukazoM Munnpocseuienus Poccun ot 30.01.2024
Ne55). Pabouas mporpamma OVYII.13 Buomorust paspaborana B coorBerctBun ¢ ®I'OC COO (B
JNCUCTBYIONIEH peNaknuu) W C y4eTOM TPUMEpPHOW paboyeil mporpamMmbl  00IIe00pa3oBaTeNbLHOM
TUCIUTIINHBI «bronorusy st npodeccnoHanbHbIX 00pa3oBaTenbHbIX opranu3anuii PI1O (yrBepkaena
npoTtokonoM Ne6/2025 ot «18» anpens 2025 1.).

[Tpu peanmuzanuu pabodell MporpaMmbl MOTYT HCHOJB30BATHCS pPa3UYHbIE 00pa3zoBaTeibHbBIC
TEXHOJIOTHH, B TOM YHCJIE AUCTAHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUH, JEKTPOHHOE O0YUYEHHE.

Pabouass mporpamma yuebnoro mpeamera OVIL.13 buonoruss Moxer OBITH HCIIONBb30BaHA B
poecCHOHATLHOW TOJTOTOBKE, MEPEIMOArOTOBKE U  IOBBIIMICHUW KBaTHM(PUKAIUU pabodmx II0
npodeccusim.

1.2 Mecto y4yedHoro npeamera B crpykrype OIIOII-IIIICC3:

B yuebnbix mnanax OIIOII-TIIICC3 yueOnbiii npeamer OVII.13 buonorus Bxoautr B cocTaB
o0IKX y4yeOHBIX MPEeIMETOB, (OPMHUPYEMBIX U3 00s3aTeNbHBIX NpeaMeTHbIX obnacteir @I'OC cpennero
obmero obpaszoBanus, it crneruansHocTet CIIO. C yuérom mpodmist ocBamBaeMOM CIEUATBHOCTH
y4eOHbIi IpeaMeT peanusyeTcs Ha 1 Kypce.

1.3 Ilnanupyembie pe3yJIbTAThI 0CBOCHHS Y4e0HOI0 peaMeTa:

1.3.1 Ilean yyeOHOrO npeamera:

Cogepxanuie mporpammbl 0011e00pa3oBaTeNbHON AUCHUIUINHBL «bHoONMOrHs» HampaBlIeHO Ha
JOCTIKEHHE Ppe3yIbTaTOB €€ H3ydeHHs: B cooTBeTcTBUU C TpeOoBanusmu DPI'OC COO c¢ yuerom
npodeccuonansuoit HampaieHHoctd PI'OC CIIO. Lenp um3ydenus nucuuruinHbl «buonorus» Ha
0a30BOM YpOBHE — OBJIaJIeHUE 00YYaIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-()YHKIIMOHAJILHON OpraHu3aiuu
KUBBIX CHCTEM Pa3HOTO paHTa M MPHOOpETeHHWE YMEHHM HCIOIb30BaTh STH 3HAHMS I TPAMOTHBIX
NENUCTBUN B OTHOIICHUH OOBEKTOB KUBOW MPHUPOIBI U PEIICHUSI PA3JIMYHBIX KU3HEHHBIX TTPOOIIEM.

Joctuxenne Lenu W3y4eHHsl TUCHUILTMHBL «buonorus» Ha 6a30BOM ypoBHE oOecredynBaeTcs
peLIeHUEM CIIETYIOIUX 3a1a4:

. OCBOEHHE 00YJarOIUMHCS CUCTEMbI 3HAHUH O OMOJIOTHYECKUX TEOPHSIX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, MpaBWIIaX, CIYXalldX OCHOBOW aiisi (OPMHPOBAHUS

MIPEJICTAaBICHUI O €CTeCTBEHHO-HAay4YHOH KapTWHE MHpa, O METOJlaX HAayyHOro IO3HAHUS, CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSIX KUBBIX CUCTEM PAa3HOTO

YPOBHS OpraHU3aINH, BBIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTHY;

. dbopMupoBaHHe y OOYYarOIIMXCS TMO3HABATENbHBIX, HWHTEIUICKTYAIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B MpoIlecce aHaln3a JaHHBIX O MyTSAX Pa3BUTH B OMOJOTHUH HAYYHBIX B3TJISIOB,
UJeH U MOAX0I0B K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

. CTaHOBJICHHE Y O0ydarommxcs o0mei KyabTyphl, (QyHKIIMOHAIBHON TPAMOTHOCTH, Pa3BUTHE
YMEHHUI OOBSCHATH M OLIEHUBATH SBJICHUS OKPYKAIOIIETO MHpa *UBOM MPUPOIBl HA OCHOBAHUU
3HAHUU U OTBITA, MOJYUYEHHBIX IPU U3YYCHUU OMOJIOTHH;

. ¢dbopMupoBaHHEe Yy O0OyYarOIIMXCS YMEHUN WILIIOCTPUPOBATh 3HAuYE€HUE OWOJIOIMYECKUX
3HAHUA B MPaKTUYECKOW JI€ATENbHOCTU 4YEJIOBEKa, Pa3BUTUHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

J BOCIUTaHHE YOEXKAEHHOCTH B BO3MOYKHOCTH MTO3HAHUS YETIOBEKOM KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OE€pPEKHOTO OTHOIICHHS K HEeH, COOTIOICHUS STUUECKUX HOPM
MIPH IPOBEICHUU OUOJIOTHUECKUX HCCIIEIOBAHUI;

. OCO3HAaHHE LEHHOCTH OHOJOTMYECKUX 3HAHWM JJI MOBBILICHHUS YPOBHS 3KOJIOTUYECKOU
KYJIbTYpBI, 17151 (JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



. NpPUMEHEHHE NPUOOPETEHHBIX 3HAHUNW M YMEHHH B IOBCEIHEBHOW KM3HM JUIS OIICHKU

MOCIIEACTBHUI CBOEH EATEIbHOCTH MO0 OTHOUICHHUIO K OKpYKaloIlel cpene,

COOCTBEHHOMY 3/10pOBBIO, 00OCHOBAHHUE U COOIIO/ICHHE MEP NPOPHIAKTUKY 3a00JIeBaHUIA.

Mna pewenus 3a0au u OocmudiceHus yeneli U3yyeHus OUCYUNIUHBL 8 CUcmeMe CpPeoHe20
npogheccuonanvbHo2o 06pazoeanus, 6 pabouell NPocpamMme 6bl0eleHO OCHOBHOE U NPODECCUOHATbHO
OpUEeHMUpPOBanHoe cooepicanue. B ocnoenoe codepoicanue 6kaOueHvl 8ce cooepiicamelbHble TUHUU,
Komopble npeonazaiomcs 01 0053ameibH020 U3yyeHus: (hedepaivbHol 00pazo8amenbHol NpocpamMMoll
cpeoneco obwezo obpazosanus no buonozuu (6azoswiii yposens). Ilpu paspabomke paboueii npocpammoi
OUCYUNIUHBI, Npenoodasamenb 6Rpase UIMEHUMb NOCIe008AMENbHOCIb U3VUeHUs U 00beM 4dacos,
OMBOOUMDBLL HA UZYYEHUE MeM OCHOBHO20 COOEPHCAHUS Ol YCMAHOBNEHU MEeHCNPEeOMEMHbIX C8s3ell C
opyaumu OUCYUNIuUHamu 0oueobpasz08amenbHo20 U 0OuenpopeccuoHaIbHO20 YUKIO8 YueOH020 NIaHa
OIl CIIO. Ilpenooasamenv énpase 3amenums 1aOOpamopHvie U NpaKmMuyecKue 3aHAMusi OCHOBHO20
CO0epIHCanUsl Ha AHANO2UYHbIe N0 MeMAamuKe, YUUmvleéas umeroujeecs 8 00paz08amenbHol OpeaHu3ayun
obopyoosanue.

Ocnognoe cooepoicanue NPUMepHOU pabouell Npocpammvl  OUCYUNIUHBL, 00pPA308amMeNbHAs
Oopeanu3ayus — CAMOCMOSMENbHO — pacliupsem MmemMamukou npo@eccUoOHANbHOU  HANpAagleHHOCmu
(MpodeccuoHaANbHO  OPUEHMUPOBAHHBIM  COOEPAUCAHUEM UTU  COOEPAHCAHUEM NPUKIAOHO20 MOOYVIs),
Heobxooumoul 0ns OdanvHeliue2o ycnewnozo oceoernusi OI1 CIIO. Ilpenooasamens modicem 6vlOpams
cooepacanue NPUKIAOH020 MOOYIs U3 NPEOTONCEHHbIX 8APUAHMOS, 8 COOMBEMCMEUU C 0CODEHHOCAMU
chepvi dessmenvHocmu 6YOYWUX CREYUAIUCO8 Ul pazpabomams €20 camoCmosmenbHO, UHMeSPUpysi
cooepoicanue oucyuniunvl «buonocusy ¢ codepoicanuem o0bwWenpopeccuoOHATbHBIX OUCYURIUH U
npogeccuonanvuvix mooyneti OI CIIO ¢ yenvio hopmuposanus npogheccuoHaibHbIX KOMNEemeHYUlL.

1.3.2 B pe3yJabTaTe 0CBOEHHS Yy4e0OHOI0 MpeIMeTa 00y4arolUiics 101KeH

yMeThb:

—  ONpeAeNsATh KUBbIE OOBEKTHI B MPUPOJIE; MPOBOJIUTH HAOIIOACHUS 3a DKOCHCTEMaMH IS
BBISIBJICHHSI €CTECTBEHHBIX Y AaHTPOIIOTCHHBIX U3MEHEHUH, HHTEPIPETUPOBATEH PE3yIbTaThl HAOTIOICHHIA,

— TpPOBOAMUTH  MpOCTEHIIME  OUONOTHYECKHE  OKCIEPUMEHTAbHBIE  HCCIENOBAaHUS  C
coOJTI0ICHHEM TIPaBIII OE30MACHOTO O0paIeHUs ¢ 00bEKTaMU U 000PYIOBAHUEM,

—  HCIOJB30BaTh MHPOPMAILIHIO OHOIOTUYECKOTO XapaKTepa U3 Pa3InYHbIX UICTOYHUKOB,

—  TPOTHO3MPOBATH MOCIEICTBHS CBOCH NEATEIHFHOCTH IO OTHOIIECHHIO K OKPYKAaIOIIeH cpene,
COOCTBEHHOMY 37I0pOBbI0; 000CHOBBIBATh M COOJIIOIaTh MEPHI MPO(PHIAKTUKY 3a00JI€BaHUI;

3HATh:

—  CTpOeHHe, MHOTrooOpa3ue M OCOOEHHOCTH >KMBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3allNH,
3aKOHOMEPHOCTHU MPOTEKAHUSI OMOJIOTUUECKHUX MPOIECCOB U SIBJICHUN B OKPYXKAIOIIEH Cpelie, 1eTOCTHYIO
HAy4YHYIO KapTUHY MHpPA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTH)KEHUH OHOJOTrMYEeCKOM HAayKd U TEXHOJOTMH B INPaKTUYECKOU
JeSITeTbHOCTH YEJIOBEKA, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIA U arpoOMOTEXHOIOTHH.

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

O6ume xommerenuuu (nanee — OK) u npodeccuonansupie komnerenuuu (nanee — 1K) ®I'OC
CITIO B COOTHECEHHWH C JTUYHOCTHBIMH, METANPEAMETHBIMU U TPEIMETHBIMH Pe3yJbTaTaMH OO0yUYeHUS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrasieHbl B Ta0IUIIE:



Kon u IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4e0OHOIr0 MpeaMera

HAHMMEHOBaHUe

‘l’OPM"PyeMHyX O6ume’ Hpe}IMeTHLIe3

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 TpPYyAY, OCO3HaHUE IIEHHOCTHM MAacTEepPCTBA, | UYeJIOBEKa ISl pEHICHUS )KU3HEHHBIX TPOOIIeM.
npodecCHOHATBHON | TpyAoIooue; IIP6 2. CdopMHpOBaHHOCTE yMEHHUS PACKPHIBATh COJEPIKAHHE
JESTEIbHOCTH - TOTOBHOCTh K AKTUBHOH JAEATEIbHOCTH TEXHOJIOIMYECKOH | OCHOBOIOIATalONIMX OMOJIOTHUYECKUX TEPMUHOB U MOHSITHM: 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 TaKyIo JIeITeIbHOCTB; U MpPEBpaIIeHUE PHEPTUH), TOMEOCcTa3 (camoperyssinus), OMOCUHTE3

- 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 MPU3HAK WMIU OCHOBAHUS
JUTISL CpaBHEHUS, KilacCu(UKaIy U 0000IIEeHHMS;

- OTIIPENENATh LEH e TEIIbHOCTH, 33/1aBaTh MapaMeTphl

U KPUTEPUU UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHS

B PacCMaTPUBACMBIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBI B
COOTBETCTBHE PE3YJIHTATOB
MOCIIEACTBHIA IS TEILHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeI0BATETHCKOM

U TNPOCKTHOW JICATEIHHOCTH, HABBIKAMHU pa3perieHus

ACATCIIBHOCTb, OICHHUBATH
aeiaaM, OLCHHMBATb PHCKU

0enKa, CTPYKTypHas OpraHM3alys *XHUBBIX CHUCTEM, JAUCKPETHOCTb,
caMOperyJiLus, CaMOBOCIIPOU3BECHUE (penponykuus),
HaCJIECTBEHHOCTb, W3MEHYHMBOCTb, 3HEPrO3aBUCHUMOCTb, POCT U
pasBuTHE, yPOBHEBAsI OpraHU3aLusl.

IIP6 3. CdopMHpPOBaHHOCTE YMEHHUS PACKpbIBaTh COJEp)KaHHE
OCHOBOIIOJIararlux OMOIOrHYECKUX TEOPUHN U TMIOTE3: KIETOYHOH,

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

OCHOBOIIOJIATaloIINe OUOJIOTHYECKHE 3aKOHBI U 3aKkoHOMepHOcTH (I
Menpens, T. Moprana, H.MW. BaewioBa, 3. TIekkens,
®. Mrwomnepa, K. bapa), rpanunibl uX TPUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

[TP6 5. TlpuobOpereHue ombiTa NMPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUN: HAOIIOIEHUS

Y ONMCAHUS KUBBIX CHCTEM, MPOIIECCOB W SIBJICHUMN; 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 H MeTtanpeameTHsie pe3ynsratel u3 PI'OC COO, B hopMHpOBaHNHM KOTOPBIX y4acTBYeT 0011e00pa3oBaTeNbHast JUCHHUIUINHA.
321chHHm/IHapHHe (TIpeaMeTHBIE) PE3yNbTATHl YKa3hIBAIOTCS B COOTBETCTBHH ¢ MX MONHBIM nepedneM Bo @I'OC COO. IlpeamerHsle pe3ynsTatsl 6a3oBoro yposHs (I1P0O)
HyMmepytotcs B cootBeTcTBUE PI'OC COO (IIpuka3z Muno6prayku Poccun ot 17.05.2012 Ne 413 (penmakiust ot 27.12.2023 1.).




npo0Jem;

- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTyaJIM3UPOBATh 33]1a4y, BBIJIBUTATh TUIIOTE3Y

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

- aHAJM3WPOBATh IIOJIYYCHHBIC B XOJE PEHICHUS 3aJa4u
pe3yNbTaThl, KPUTUYECKH OILIEHUBATh HX JIOCTOBEPHOCTb,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;
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 MHOTOKJIETOYHBIX OpPraHW3MOB, BHJOB, OHOICOIEHO30B U
9KOCUCTEM; OCOOCHHOCTH MPOIECCOB OOMEHa BEHIECTB U
MIPEeBpAICHUS] SHEPTUU B KJIETKe, (DOTOCHHTE3a, IUIACTUYECKOTO U
SHEPreTUYeckoro oOMeHa, XEeMOCHMHTe3a, MHTO03a, Meklo3a,
OIUTOJIOTBOPEHUS, PA3BUTUS W PA3MHOXKEHUS, WHIAMBHIYAILHOTO
pa3BuUTHsL opraHu3Ma (OHTOTEHe3a), OOphOBI 3a CyIIEeCTBOBaHUE,
€CTECTBEHHOT0 O0TOOpa, BHA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB K cpejie OOMTaHMsI, BIUSHUS KOMIIOHEHTOB DKOCHUCTEM,
AHTPOTIOTEHHBIX W3MCHCHHN
B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B OHochepe.

I[IP6 7. CdopMupoBaHHOCTb YMEHUS NPUMEHATH IOJTYYCHHbBIE
3HAHUS 11 OOBSICHEHUSI OMOJIOTUYECKUX TIPOIIECCOB U SIBIICHUH, ISt
OPUHSITUS TPAKTUYECKUX PEUICHUH B OBCEAHEBHON KU3HU

C 1eNbl0 o0ecriedeHns 0€30MacCHOCTH CBOETO 37I0POBbS M 37J0POBbS
OKPY>KaIOIIUX JIFOACH, COOI0IEHUsI 3I0pPOBOTO 00pasa KU3HU, HOPM
TPaMOTHOTO TIOBEIEHUS B OKpYXKalollel NPUPOTHOU Cpee;
MOHMMAaHWEe  HEOOXOJWMOCTH  HWCIIOJIB30BAHHS  JIOCTH)KCHUUN
COBpPEMEHHOW OHONOTMHM M OWOTEXHONOTHUH M PalMOHAIBHOTO
MIPUPOIOTIOIBE30BaAHUS.

I[IP6 8. CdopMHUPOBAaHHOCT, YMEHHS peliaTh OHWOJOTHMYECKHe
3aJ1a4¥, COCTABIISATh TCHOTUITMYECKHE CXEMBI CKPEIIIUBAHUS

JUIS pa3HBIX THUIIOB HACIEJAOBaHUS TPU3HAKOB Y OpPraHU3MOB,
COCTaBJISITh CXEMBI IMEPEHOCA BEIIECTB U SHEPTHH B DKOCHCTEMAax
(uernu nMuTaHUs, MUIIEBHIE CETH).

I[MP6 9. CdopMupoBaHHOCTP YMEHUW KPUTHYECKH OIICHUBATh

uHpOpMalMIO  OMOJIOTUYECKOTO  COJEP)KaHMs,  BKIIOYAIOLIYIO
NICEBJIOHAayYHblEe 3HAHUS W3 pa3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOo  MHQpOpPMALUH, HAYYHO-TIOMYJISIPHBIE  MaTepUalbl);
UHTEPIPETUPOBATH STHYECKHE aCTEKThI COBpPEMEHHBIX
UCCIIeIOBaHU B~ OMOJIOTMH,  MEAMLMHE, OHOTEXHOJOTHH;
paccmarpuBath ry100aabHbIE AKOJIOTHYECKHE po0IeMbI

COBpPCMCHHOCTH, (bOpMI/IpOBaTL IO OTHOIICHHIO K HUM COGCTBCHHYIO
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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,
aHajamn3a

U UHTepIpeTaIuu
uH(popMaluu

U MHGPOPMAIMOHHbIE
TEXHOJIOTUH 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 MOJIYYCHUA 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.

[IP6 7. CdopMHPOBAaHHOCT, YMEHHS NPHUMEHITH IOJy4YEHHBIE
3HAHUS JJIs1 00bSICHEHUSI OMOJIOTMYECKUX IPOLIECCOB U SBJIECHUH, 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 MNPUPOAHOU Cpene;
NOHMMAaHHE  HEOOXOIMMOCTH  HCIIOJIb30BAHUA  JTOCTHXKEHUM
COBpPEMEHHOM Ouosorun M OUOTEXHOJOTUN MJIs PALUOHAIBHOIO
IPUPOJIOTIOIH30BAHUS.

I[MP6 10. CdopmupoBaHHOCTH YMEHUH CO371aBaTh COOCTBCHHBIC
NUCbMEHHBIE M YCTHBIE COOOLICHMS Ha OCHOBE OHOJIOrMYECKOU
MH(}OPMALIUK U3 HECKOJIBKHX 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  OCYILIECTBIATH
MIPOEKTHYIO u HCCIIEI0BATENBCKYIO 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,
OPraHN30BBIBATH M KOOPJAWHUPOBATH JEHCTBHUS

[IP6 5. TlpuobOpereHue ombiTa NMPUMEHEHHS OCHOBHBIX METOJOB
HAy4YHOTO TO3HAHUS, HCIONb3yeMbIX B OHOJIOTHUU: HAOMIOJIEHUS U
OTIMCAHUs JKUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUHN; OpPraHU3aIllud U
MPOBEJCHHUS OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBHKEHUS TUIIOTES,
BBISIBIICHUSI 3aBHUCHMOCTH MEXJy HCCICIYEMbIMU BETUYMHAMHU,
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:
9KOJIOTUYECKOTO  BOCIUTAHMS: -  Cc(HOPMUPOBAHHOCTb
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;

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

0) coBMeCTHas IeITEIbHOCT:

- NOHMMaTb M MHCIOJB30BaTh IPEUMYIIECTBA KOMAaHJIHON
Y MHIUBU1YaJIbHON pabOThI;

INPpUHOCAIIUX BPCA

JIEITCILHOCTH  DKOJIOTHYCCKOM

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

00CyXJ1aTh pe3ybTaTbl COBMECTHOM paboThI

I[IP6 5. IlpuoOpeTeHHe OIBITA MPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO MMO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIIOIEHUS

Y OIMCAHHUSA KMBBIX CHCTEM, IIPOLECCOB M SIBJICHUI; OPTaHU3AINH U
IPOBEJCHUS OMOJIOTUYECKOTO IKCIIEPUMEHTA, BbIIBHXKEHHUS TUIIOTES,
BBISIBIIGHUS 3aBHCHMOCTH MEXAY MCCIEyeMbIMUA BEJIMYMHAMM,
00BSICHEHUS MOTYYCHHBIX PE3YJIbTAaTOB

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

[IP6 6. CdhopMUpPOBAHHOCTb YMEHHUS BBIACIATH CYIICCTBEHHBIE
IpU3HAKU BUPYCOB, KIIETOK MPOKAPUOTU IYKAPUOT; OJAHOKIECTOUHBIX
U MHOTOKJIETOYHBIX OpraHU3MOB, BHJOB, OHOTEOLIEHO30B U
9KOCUCTEM; OCOOCHHOCTH TPOIECCOB OOMEHa BEHIECTB U
NPEBpAICHUs YHEPTUU B KIETKe, (OTOCHHTE3a, IMJIACTUYECKOTO U
JHEPreTUYecKoro oOMeHa, XEeMOCHMHTEe3a, MHTO03a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3BUTHS W DPA3MHOXKEHUS, HHIUBUAYAIHLHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), 60pbObI

3a CyIIeCTBOBaHHME, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS,
HpUCIIOCOOTIEHHOCTH OpraHU3MOB K cpefe OOWTaHMs, BIMSIHUSA
KOMIIOHEHTOB HKOCUCTEM, AQHTPOIIOTEHHBIX W3MCHCHUN
B 9KOCHCTEMaX CBOEW MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpAILEHUE SJHEPTUU B Orocdepe.

ITP6 7.ChopMUpOBaHHOCTh YMEHUS TPUMEHSATD MOJyYeHHbIE 3HAHUS
Ui OOBSICHEHHST OHMOJOTWYECKHX MPOIECCOB U SIBICHUH, IS
OPUHITUS TPAKTHUECKUX PEIIeHWH B TIOBCEJHEBHOW KHU3HU
C Lenblo obecrieueHus: 0€30MaCHOCTU CBOETO 37J0POBbSI U 3JJ0POBBS
OKPY’KaIOIIMX JIO/IeH, COOIIO/IEHHs 30pPOBOTO 00pa3a KU3HH, HOPM
rpaMOTHOTO TMOBEAEHUS B OKPYXKAIOIIEH MPUPOJAHON  CpEJe;
MOHMMaHHE  HEOOXOJMMOCTH  HCIOJB30BaHUS  JOCTHKEHHH
COBPEMEHHOW OMOJIOTHHM W OMOTEXHOJIOTHH JI1 ParioOHAIBHOTO
IPUPOIOTIONIB30BAHUS




K* 1.3.

O06eceunBaTh
0€e30I1aCHOCTD
IBIDKEHUSA
JKEIJIE3HOJOPOIKHOTO
IIOIBHKHOTO
cocTaBa

- c(hopMHUPOBAaHHOCTH YMEHHS Ha OCHOBE (helepaibHOTO KIACCH(UKAIMOHHOTO KaTajora OTXOJO0B ONPENeNsATh KJIacC OMacHOCTH
OTXOJIOB; arperaTHoe COCTOSIHUE U PU3NIECKYI0 (POPMY OTXO0JI0B IPOU3BOICTBA,

- OBJIQJICHME METOJaMH OIpEJIeNICHUs IOKaszaTesied YMCTBEHHOW paboTOCTIOCOOHOCTH, OOBSICHEHHE IMOJYYCHHBIX pPE3yJIbTaTOB H
dbopMynTUpOBaHUE BHIBOJIOB (MMMCHMEHHO) C UCTIOJIh30BAHUEM HAYYHBIX MMOHITHIA, TEOPUN U 3aKOHOB;

- copMHUPOBAHHOCTh YMEHHS aHAJIM3UPOBATh WH(MOPMAIIMIO O HAYYHBIX JOCTHKEHHUSAX B OOJACTHM TEHETHMYECKHX TEXHOJIOTHM,
KJIETOYHOW MHXKEHEPUH, MMUIIEBBIX OMOTEXHOJIOTHIA;

- cOpMHUPOBAHHOCTh YMEHHUS AHAIM3UPOBATh MH(POPMAIMIO O PAa3BUTHUU MPOMBIINIJICHHBIX OMOTEXHOJOTHH M MX NMPUMEHEHUU B
’KH3HH YeJI0BEKa

4 o .
VYkazpBarorces [IK, ameMeHTHI KOTOPBIX (OpMHpPYET NPHUKIAAHON MOAynb (IpodecCHOHATBHO OPHEHTHPOBAHHOE coiepkaHne) B coorBeTcTBHH ¢ DPI'OC peanmmsyemoit
npodeccun/cnennansHocty CIIO.




2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEAMETA

2.1 O0beM yueOHOro npeaMera U BUAbI yueOHO# padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 72
B T.4.
O0bém o0pa3oBaTeIbHOI NPOrpaMMbl YU4eOHOI M CUMIIMHBI (peaMeTa) 61
B T.4.
OcHosnoe cooeprcanue 51
B T.4.
TeopeTudyeckoe oOyueHue 39
MIPaKTUYECKHUE 3aHITUS 10
J1a00paTOPHBIE 3aHATHS 2
Ilpogpeccuonanvro-opuenmupogannoe cooepiicanue 10
B T.4..
TeopeTudyeckoe olOyueHue 2
MPAKTUYECKHUE 3aHSATHS 6
na0opaTOpHbIE 3aHATUS 2
CamocrosTebHas padoTa o0yqaromerocs (Bcero) 11

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




2.2 TemaTnuyeckuii I1ad u coaepxanue ydeonoro npeagmera OYIIL.13 buonorus

HaumenoBanmue paszaesioB | Coaep:xanue yueOHOro marepuajia (0CHOBHOe U podecCHOHAIBHO OpI/IEHTI/IPOBaHHOC)S, Oo0bem dopmMupyemblie
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 OPraHU3ALNSA 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 | IpYIMMU €CTECTBEHHBIMU HayKamu, (uiocodueid, penurueil, STUKOW, 3CTETUKOW U IPaBOM.
Pons Ouonmormu B (OPMHPOBAHWM COBPEMEHHOW HaydyHOW KapTuHbl Mmupa. Cucrema
OMOJIOTMYECKUX HaYK.
MeTtoapl MMO3HaHUS >KMBOW HpUPOJbI (HAOJIOJIEHUE, SKCIIEPUMEHT, OMNMCAHHUE, U3MEPEHHE,
KJ1accu(uKanus, MOIEIMPOBAaHUE, CTATUCTUUECKAsk 00pabOTKa JaHHBIX).
JXKussie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ononoruu. OTIndue )KUBBIX CUCTEM OT
HeopraHuyeckoi npupozpl. CBolicTBa GMOCUCTEM U UX pazHOOOpasue.
YpoBHM OpraHu3anii OMOCUCTEM: MOJIEKYISIPHO-TeHETUUECKUH, KJICTOUHBIH, 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 Ta0nuLbl «BKiIag ydeHbIX B pa3BUTHE OMOJIOTHM.
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 Coaeprxanue yueOHOro MaTepuasa 1

KJaeTku. Boaa
U MUHeEpaJbHbIe

XUMUYECKUH COCTaB KIIETKH. XHMHYCCKHE DIICMEHTHI: MAaKpO3JIEMEHTBI, MUKPOJJICMCHTHI.
Bo;[a W MHUHCPAJIbHBIC BCUICCTBA. (DYHKI_[I/II/I BOAbI W MHUHCPAJILHBIX BCIICCTB B KIICTKC.

5

06pa3OBaTem>Ha$1 OopraHusanus BIIPpaBE€ CAMOCTOATCIIBHO ONPEACIATh MOCICA0BATCIIbBHOCTh U3YUCHUA pa3/IiCIOB U TEM, BXOIAIINX B HUX, a4 TAKIKE NepepacupeacisATb KOJINICCTBO
YacoB Jis1 OCBOCHUA 06y‘{aIOIlII/IMI/ICSI y‘IC6HOFO Marepuajia, € Y4YCTOM JIOTUKHU (I)OpMI/IPOBaHI/IH MNpEeAMCETHBIX PE3YyJIbTAaTOB, 06IIII/IX u HpO(l)eCCI/IOHaJ'ILHLIX KOMHGTGHHI/Iﬁ,
MEKIPEAMETHBIX CBsI3CH C ApYTruMHr JUCHUIIMHAMU 061H606p330BaT6J'H)H01"0 u O6III€HpO(1)€CCI/IOHaHLHOFO IIUKJIOB yq€6HOFO mrana OIl.
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BelecTBa ITonnep>kaHue OCMOTHYECKOro OajlaHca
IIpakTnyeckoe 3ansaTue Ne 1
buonornyeckass pojib MUHEpPalbHBIX BELIECTB B 00ECHEUYEHUH IKHU3HEIEATEIbHOCTH
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
3aMEHUMbIE AMHHOKHUCIIOTHI. AMMHOKUCIOTHBIM COCTaB. YPOBHU CTPYKTYphbl O€JIKOBOIi
MOJIEKYJbl (IIEpBUYHAs, BTOPUYHAs, TPETMYHAs M UYETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE
cBoiictBa OenkoB. buonormdyeckue ¢yHkiun OenkoB. DepMEHTBI — OHOJOTUYECKHE
kartanu3atopel. CTpoeHue QepMeHTa: aKTHUBHBIH ILEHTp, cyOcTpaTHas CHeru(pHIHOCTb.
Kodepmentsl. Buramunsl. OTinnuns pepMEHTOB OT HEOPIraHUYECKUX KaTaIu3aTopOB.
YrineBoapl: MOHOcaxapuabl (TJIFOKO3a, pud03a W JIe30KCHpH003a), aucaxapuibl (caxaposa,
JAKTO3a) M HoJHucaxapuabl (Kpaxmall, IJIMKOIeH, LeIoi03a). buomornyeckue ¢yHkuum
yraeBoAoB. JIumuasl: Tpuraunepuasl, pochomunusl, crepousl. [ uapodpunsHo-ruapodhoOHbIe
cBoiicTBa. buonornueckue Gpynkuun aunuaos. CpaBHEHUE YIIIEBOAOB, OCJIKOB M JMIUJOB KaK
ncrouHukoB sHepruu. Hyxiennosble kucinortsl: JHKu PHK. Hyxneornnsr — mMoHOMEpHI
HykinenHoBbIX KkucnoT. Ctpoenue u ¢ynkuuun JHK. Crpoenne u ¢ynkmum PHK. ATO:
CTpoeHue U QYHKIHU

JlaGopaTopHas padora Nel
Onpenenenve ButamuHa C B IpOAYKTax MUTAHUS

Tema 2.3.
CTpykrypHoO-
(pyHkuuoHajIbHasA
OpPraHMu3anMs KJIETOK

Conep:xaHue yueOHOro MaTepuaJia

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

Krnerka xak nenoctHas »xuBas cucrema. OOmive NpU3HAKU KIETOK: 3aMKHYTash HapyKHas
MeMmOpaHna, monekynsl JJHK kak reneTuueckuit anmapar, cuctemMa CHHTe3a Oernka.

Tunsl  KJIETOK: JykKapuoTHueckas U mOpokapuotudeckas. (OcCOOEHHOCTH  CTPOEHUS
npokapuoTHuuecko kietku. Kierounas creHka Oakrtepuil. CTpoeHHE 3YKapHOTHUECKOM
kJeTkd. OCHOBHbBIE OTJIMYHUS PACTUTENBHOM, )KUBOTHOW M TpuOHON KieTKu. [loBepxHOCTHBIE
CTPYKTYpbl KJETOK— KJIETOYHas CTEHKa, TJIUKOKaIuWKe, uX GQyHkiuu. Ilnazmaruyeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[Mutoriasma u ee opraHouabl. OpHomeMOpanHble opraHounasl kietku: OIIC, anmapar
l'onpmxu, mm3ocomel. [loayaBTOHOMHBIE OpPraHOWIBI KJIETKHA: MHTOXOHJPHUH, IUIACTUJBI.
[TpoucxoxxaeHne MUTOXOHAPUM M TuacTui. Buabl tuactun. HememOpaHHBIE OpraHoOMIbI
KJIETKA: PHUOOCOMBI, KIETOYHBIM LEHTp, UEHTPUOJIM, PECHUYKH, KIyTHKU. DyHKIUU
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OpPraHOUJOB KJIETKH. BKiltoueHus.
SAnpo — perynaTopHblii HeHTp KieTku. CTpoeHue spa: saepHas o0o0siouka, KapuoIulazMma,
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 NpeBpalleHye JHePpruu | (3HepreTuyeckuii oOMeH) — JBE CTOPOHBI €JUHOIO0 Ipouecca meradonusma. Posb 3akoHOB
B KJIeTKe COXpAaHEHMs BEIIECTBA M SHEPruM B IMOHMMaHMM 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. DPPeKkTHBHOCTh (poTOCHHTE3a. 3HaYeHHE (OTOCHHTE3a ISl JKU3HU 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.
DOHepreTudeckuil oOMeH B kieTke. PaciienieHne BelIecTB, BBIACIECHUE M AKKyMYJIHMPOBaHUE
SHEPrUM B KIETKe. OTambl JHEpreTudyeckoro oobmeHa. Inmkonms. bposkeHuen ero BUABL
KucnoponHoe oxucnenue, uian KieToyHoe nabixaHue. OkucnutenbHoe (HocPopuiIrpoBaHUE.
D PeKkTHBHOCTD HIHEPTETHUECKOTO OOMEHa
CamocrosiTesibHas paGora odyuarommxcs Ne2 1
3arnoyiHeHHe CPAaBHUTENIbHON TaOIMIIbl XapaKTEPUCTHK TUIIOB OOMEHa BELIeCTB
Tema 3.2. Conep:xaHue yueOHOro MaTepuaJia 2
buocunres 0eka Peaxiiun marpuunoro cunresa. ['enernueckast uadopmanus u JJHK. Peanuzanms renernueckon 1
uHpopManuu B KieTke. ['eHeTHueckui KoJ M ero cBoiictBa. TpaHCKpHUNLUS — MaTpUYHBIN
cuute3 PHK. Tpaucnsuus — OwuocunTe3 Oenka. Otanel TpaHcmsinuu. KoaupoBanue
aMMHOKUCIIOT. Posib pubocom B OMocuHTE3e Oernka
IIpakTuyeckoe 3ansiTue Ne2 1
Pemenue 3a1a4 Ha onpeesIeHne NOCIEN0BAaTENbHOCTH HYKIEOTHI0B
Tema 3.3. Conep:kaHue y4eOHOTro MaTepuaJa 1
Bupycsi Hexnerounsle ¢opmbl xu3HM — BUpYCHL. Mcropusi oTkpsiTus BupycoB (. Y. MBaHOBCKMIA). 1

OcoOeHHOCTH CTPOEHUS M JKU3HEHHOTO IMKJIa BUpYcoB. bakrepuodaru. bone3nu pactenuid,
KMBOTHBIX U YEJIOBEKA, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHonedunura 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:kanue y4eOHOTro MaTepuaa

Knerounblii 1WKI, WM SKU3HEHHBIM IMKI KiIeTkd. MuTepdaza m wmuto3. Ilpomeccsr,
nporekaromue B uHTepdaze. Perumkanus — peaknus matpuunoro cuare3a [IHK. Ctpoenme
XpoMocoM. XpOMOCOMHBIA Ha0Op — KapuOTHM. [[UTUIOMAHBIA M TalJOUTHBIA XPOMOCOMHBIC
Habopsl. XpomaTuabl. L{luronoruyeckue OCHOBBI Pa3MHOKEHUSI M MHIMBUYalbHOTO Pa3BUTHUS
opranusmoB. [lenenue kiuetku — Muto3. Ctaguu Mmurto3a. Ilporeccsl, nporcxoasdiue Ha pa3HbIX
cTauax MuTo3a. buonornueckuit cmpica murosza. [IporpaMmmupyemast rubesb KIETKH - 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: OECIIOJIOE W IOJIOBOC. BHABI Oecrosioro pa3MHOKEHUS:
JICTICHUE HAJBOE M MOYKOBAHHWE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOPA30BaHUE, BETeTaTUBHOE
pa3sMHOXkeHHE. FICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €TI0 3HAYEHUE JUISl CEJIEKIIUU.
[TonoBoe pasmHOKeHHE, ero oTiau4ms oT Oecronoro. Meio3. Cramgun Mmeriosa. [Iporeccsr,
npoucxoasume Ha craausx weio3a. I[loBegenue xpomocom B Menose. KpoccuHrosep.
buonornueckuii cMpIca U 3HaueHHE Melo3a. ['ameTroreHes — mporecc 00pa3oBaHUs IOJIOBBIX
KJIETOK y JKUBOTHBIX. [lonOBBIE Kene3bl: CeMEHHUKU U siuuyHUKUA. OOpa3oBaHHE U pa3BHUTHE
MOJIOBBIX KJIETOK — TaMmeT (CIepMaTo30H[d, SMIICKIETKAa) — CIepMaTOTeHe3 M OOTEHE3.
Oco0eHHOCTH CTPOESHHUS SIMIIEKIIETOK U criepmaTo3onioB. OmnogorBopenue. [laprenorenes.

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 KMBOTHBIX: JPOOJIEHWE, 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-, TOJUTUOPUTHOM ¥ aAHAIM3UPYIOUIEM CKPEIIMBAHUM, COCTAaBJICHUE
TFCHOTUITMYCCKHUX CXEM CKPCIIMBAHHWA

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
Pemenune 3amad Ha ompesereHrne BEPOSTHOCTH BO3HUKHOBEHHS HACIIEACTBEHHBIX NPU3HAKOB
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: T€HHBIE, XpOMOCOMHBIE, TeHOMHbIe. 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'enetuka u4enoBeka. Kapuorun 4enoBeka. OCHOBHbIE METOAbl TE€HETUKU 4YEJIOBEKa:
TCHCAJIOTUYCCKUH, ONU3HENOBBIA, [UTOTCHETHYCCKHA, OWOXUMUYCCKUH, MOJEKYISIPHO-
reHeTudyeckuid. COBpPEMEHHOE ONpeNeNIeHHe TEeHOTHUIA: IIOJIHOTEHOMHOE CEKBEHHPOBAHMUE,
reHOTUNHPOBaHKUE, B TOM uucie ¢ nomoinbio [I[P-ananu3a. HacnenctBennsie 3aboseBaHus
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

ConepxaHue y4eGHOro MaTepuaJjia

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 — HanpaBisitoIMi GakTop 3BooLUN. DPOPMBI €CTECTBEHHOTIO
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 Matepuaja 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
OPraHMYECKHUX  BEIIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAIIbHOE IOATBEPXKICHUE
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.
CucrtemaTuueckoe I0OJIOKEHHE uvesloBeKka. J[Bumxkymme cwibl ((akTopbl) aHTPOIIOreHesa.
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
JBOJIIOIINH YeJI0BEKA

Coaep:xaHue yueOHOro MaTepuaJia

OcCHOBHBIE CTaIMM U BETBU IBOJIIOLIMU YEJIOBEKA: aBCTpaJIoNUTeku, YenoBek ymensli, YenoBek
npsaMoxoadumii, YenoBek HeaHaepTaiabCkuii, YedoBeK pa3yMHbI COBPEMEHHOrO 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 uenoseueckux pac. Kpuruka pacuzma

IpakTuyeckoe 3ansitue Ne9 (Ha BBIOOD MpeTio1aBaTeist)

«Bpewms 1 myTu pacceneHus yenoBekKa Io MiIaHeTe

wm «lIpucnoco0IeHHOCTh YelloBeKa K pa3HbIM YCIIOBHUSM Cpeabl. BimsiHue reorpadudeckoit
cpeab! Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YEIOBEKa

Paznea 8. OpraunsMbl 1 OKPYKAIONIASA cpeaa

Tema 8.1.
IKoJI0rus
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 MK°1.3
OpPraHM3MoB, Tpoduyeckas (numieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.
IKOCHCTEMBI Okosjorudeckue cucreMmbl (dkocuctembl). llonarue o006 »skocuctemMe U OHOr€OIEHO3E.
QDyHKIMOHANBHBIE KOMIIOHEHTBl 3KOCHUCTEMBbI: IPOAYLEHTbl, KOHCYMEHTBI, PEAYLICHTHI.
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
LIUPOKOJIMCTBEHHOTO jeca. AHTpOIIOT€HHBIE HKOCUCTEMBI. ATpOIKOCHCTEMBI.
VYpboskocucrembl. buonornyeckoe W XO3siCTBEHHOE 3HAYEHHME  AarpoOdKOCUCTEM H

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

*[IK ®I'OC CIIO MIpodecCun WK CIeHaIbHOCTH JOJDKHBI OBITH OTPa)KEHBI B COAEPKaHWN Y4eOHOT0 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 (GyHkmuu. OcobeHHocTH Ouochepbl Kak TJIOOAIBHOM DKOCHUCTEMBI.
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  GopmMupoBaHus
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
Ceaexnus Cenekiusi Kak Hayka M TpOIECC. 3apoXKIACHUE CEJIeKIMU U JoMectukarus. Yuenue H. U. 2 K 1.3

KaK HayKa " mnmpoimecc

BaBunoBa o 1eHTpax MHOrooOpas3usi W MPOUCXOXKICHUS KyIbTYpPHBIX pacTeHuil. LleHTpsl
IMPOUCXOKACHUA AOOMAIIHUX JKHWBOTHBIX. COpT, mopoJa, MmTaMM. COBpeMeHHI)Ie 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 | yesoBeka. Meroasl 6uotexHonoruu. OObeKThl OUOTEXHOJIIOTUU. DTHKA OHOTEXHOJIOTUYECKUX
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 )
Pasznea 11. Pemienne KeiicoB B 00,1aCTH O0MOTEXHOJIOTHHA 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 MK 1.3
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 PelIeHUs] KEHCOB (BBICTYIUIEHHE C IPE3EHTALUEN).
CamocrosiTesbHast padora o0yuarommxcs Nel0 1
ITonroroBka npe3eHTaMK JJIs1 3aIUTHI KEeHca.
CamocrosiTesibHas padora o0y4yarommxcs Nell 1
ITonroroBka npe3eHTaMK JJ1s1 3aIUTHI KEHca.
IIpome:xyTouHasi arrecranus (1uddepeHuMpoBaHHbIN 3a4eT)
Bcero: 72
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3. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O ITPE/IMETA

3.1 TpeGoBaHuss K MUHHMAJIbHOMY MAaTePHAJIBLHO-TEXHHYECKOMY 00ecre4yeHn 0

VY4eOHbIi MpeMET pealTu3yeTcsl B yaeOHOM KaOMHETe OMOJIOTHH.

O6opynoBanue yueOHOT0o KabMHeTA:

— I0CaJ0YHbIE MECTA [0 KOJIMYECTBY 00YyYaIOLINXCS;

— pabouee MECTO MpenoaBaTess;

— METOAMYECKUE MAaTEPUAIIBI IO IIPEIMETY.

Texnuueckue cpernctBa oOyueHuss pabouero Mecta MpenojaBaTelNs:  KOMIBIOTEPHOE
000pyZlOBaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHUSAM O€30IaCHOCTH U HaJI&KHOCTH,
IpeaycMaTpUBaloIIee BO3MOXXHOCTh MHOTO()YHKIIMOHAJILHOTO HCIIOJIB30BAaHUS KaOMHETAa C IIeIIbI0
U3y4eHHs y4eOHOro npeaMera, MyJIbTUMEeIHOE 000pyA0BaHUE (IPOEKTOP U MPOCKIIMOHHBIN 3KPaH WU
MHTEPAaKTUBHAsI I0CKA), JJOKaJIbHas CETh C BBIXOZ0M B Internet.

HaumeHoBaHue crieluallbHOTO OMEIIEHUS: yueOHas ayIuTOpHsl Ui MPOBEACHUS IPAKTUYECKUX
3aHATUN, TPYNNOBBIX KOHCYNbTALUNA, WHIUBUAYAIbHBIX KOHCYJIbTAlMM, TEKYIIEro KOHTPOJIA,
IIPOMEKYTOUHON aTTecTaly, OCHAILlEHHAs 000py/l0BaHUEM U TEXHUYECKUMH CPEACTBaMHU OOy4YeHHs, a
TaKXXe YUTAIBHBIN 3aJ1, TOMEIICHHE I CAMOCTOSITEIbHON paboThI, C A0CTynoM K cetH «MHTepHeT» U
OUNOC. OcHaleHHOCTh: KOMIUIEKT y4eOHOW MeOenu, HOYTOyK, NpPOEKIMOHHOE O0OpyAOBaHHUE
(MybTUMEIUNHBIN IPOEKTOP U IKPaH).

IlepeyeHb JULIEH3MOHHOTO U CBOOOHO PACIIPOCTPAHAEMOI0 POrPAMMHOI0 o0ecrevyeHns :
Cucremuoe u npuxjaaganoe 1O

I'JI\;-QH HaumenoBanue Ne JIMICH3NU
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 Kax10i
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Kontent-¢unbtp SKYyDNS 10-05109
IIporpammuoe odecneyenne no GNU General Public License (¢cBo60gHO pacnipocTpaHsieMoe)
Ne Ilepeuenn
1 | Open Office
2 | Moii Oduc
3 | Gimp

IIpu u3yyenun npeamera B popMate 3JIEKTPOHHOT0 00y4eHus ¢ ucnoJb3opanuem J1OT
[Tporpammer 1uist Buneokordepenmii: Zoom Cloud Meetings, SInaexkc Tenemocr.
DnexTponnas mwiathopma Moodle.

3.2. UudopmannonHoe odecrieyeHne peaau3anum nNporpaMmmbl

Jns peanuzanuy mporpamMmbl  OuOIMOTeuHBIH (OHA 00pa3oBaTENbHONW OpraHU3aldd HMEET
NeYaTHBIC /WM 3JEKTPOHHBIE 00pa3oBaTeNbHBIE M MH(POPMAIIMOHHBIE PECYPCHI, PEKOMEHIyeMbIe IS
MCIOJIb30BAaHUS B 00pa30BaTEIbHOM MPOLIECCE.
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IlepeyeHb y4eOHBIX HM3IaHMii, JTONMOJHUTEJbHOH JuTepartypbl MHTepHeT-pecypcoB, 0a3bl
AaHHBIX 0U0JIMOTEeYHOrO0 oHaA:

3.2.1 OcHOBHbIE HCTOYHHKH:

1. AradonoBa, U. b. buonorus : 6a3oBbiii ypoBeHb : yueOHuk / U. b. Aradonoma, A. A.
Kamenckwii, B. . CuBornazos. — 2-e usn., crep. — Mocksa : [Ipocsemenue, 2025. — 271 ¢. — ISBN
978-5-09-121341-6. — Tekct : amekTpoHHbIi // Jlanb : 35mekTpoHHO-OMOIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/472913 — Pexwum AocTyma: yist aBTOPHU3. MOJIb30BATEIICH.

2. Aradonoa, U. b. buonorus : 6a30BbIii YpOBEHb : MPAKTHKYM : ydeOHOoe mocobue / U. b.
Aradonosa, B. 1. CuBornazoB. — 2-e usn., crep. — Mocksa : [Ipocsemienue, 2025. — 112 ¢. — ISBN
978-5-09-121342-3. — TekcT : anmekTpoHHbIi // Jlanb : 35mekTpoHHO-OnbOImoTeunas cucrema. — URL:
https://e.lanbook.com/book/472916 — Pexwum gocTyna: uist aBTOPH3. TOJIb30BATEIICH.

3.2.2 Ilepedyenb mnpodecCHOHATBHBIX 0a3 JAHHBIX W HHPOPMAIMHOHHBIX CHPABOYHBIX
cucTeM:

1. buonorus: 10-i knacc: 6a3oBbiit ypoBeHb : yueOHuk / B. B. [Taceunuk, A. A. Kamenckuid, A.
M. Py6moB [u ap.] ; mox pexaknueii B. B. [Taceunuka. - 5-¢ uzj., crep. - Mocksa : [Ipocsemnienne, 2023. -
223 c. - ISBN 978-5-09-103624-4. - TekcT : 35eKTpoHHBIH // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAs CHCTEMA.
- URL.: https://e.lanbook.com/book/334994 - Pexwum noctyna: mist aBropus. [lonb3oBarerneii/

2. buonorus: 11-i knacc: 6a30Bbiid ypoBeHb : yueOHuk / B. B. [Taceunuk, A. A. Kamenckuii, A.
M. Py6moB [u ap.]. - 6-e u3n., crep. - Mockga : [Ipocsemenue, 2024. - 272 c. - ISBN 978-5-09-112165-0.
- Tekcr : onexkrpoHHeid //  Jlamb :  2neKkTpoHHO-OMOnMoreuHas cuctema. -  URL:
https://e.lanbook.com/book/409211 - Pexxum moctyma: it aBTOPH3. MMOJI30BATEIICH.

3. Koncynprantllutoc : cnpaBouHO-IOUCKOBast cucTeMa : opunuanbHbiil cailt. — URL :
https://www.consultant.ru/. - Tekct : 2JIeKTpOHHBII

4. TapanT : uHGOopMaIOHHO - paBoBoii moptan. — URL : https://www.garant.ru/ . — Tekcr :
AJIEKTPOHHBIMN.

5. Kopmekc : npodeccuonanvHas crpaBouyHas cuctema. — URL : http://www.kodeks.ru/. —
TeKcCT : 2JIEKTPOHHBIN

6. OnexTtpoHHas Oubnuoreka Y4eOHO-METOOUYECKOTO IIeHTpa 10 o0O0pa3oBaHUIO Ha
JKEJIe3HOI0POKHOM TpaHcmopTe : obunuansubiii caitt. — URL : https://umczdt.ru/books/. — Pexxum
JOCTyIa: JUIsl aBTOPU3. MOJIb30BaTenel. - TeKCT : 3JIeKTPOHHBII.

7. Jlawb : anmektpoHHas Oubnmoteunas cucrema. — URL : https://e.lanbook.com/. — Pexum
JOCTyIa: JUIsl aBTOPHU3. MOJb30BaTenel. - TeKCT : 3JIeKTPOHHBII.

8. BOOK.ru: smekrpoHHO-OMOMMOTeuHass cuctema : cait / KHOPYC : wusnmarembcTBO
yueOHoit nureparypsl. — URL : https://book.ru/. — Pexxum moctyma: aisi aBTOpU3. MOJIb30BaTEeNICH -
TeKCT : 3JIEKTPOHHBIM.

9. eLIBRARY.RU : nayunas snexTtpoHHas Oubnuoreka : caiit. — Mocksa, 2000. — URL :
http://elibrary.ru. — Pexxum ocTyma: ajist 3aperucTpHp.. Mojib3oBareiei. — TEeKCT : 3JICKTPOHHBIH.

10. MunucrepctBo Tpancrnopra Poccuiickoit ®enepanuu : opunuanbHbI caliT. — MockBa,
2010-2025. — URL : https://mintrans.gov.ru/. — TekcT : 3JIeKTPOHHBIH.

11. PXK]I : opunmaneheiii caiit. — URL : https://www.rzd.ru/. — TexcT : 3neKTpOHHBIH

12. depepanbHOE areHTCTBO JKEIIE3HOIOPOKHOTO TpaHCHOpTa : O(HUIHAIBHBIA CalT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — Tekct : 31eKTpOHHBIH.
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHHMSA YYEBHOI'O IPEJIMETA

KoHTponb W oOlleHKa pe3yabTaToB OCBOEHHUS YUEOHOTO WpEIMETa pacKpbIBAIOTCS depes3
OUCHUIUIMHAPHBIE PE3yJIbTaThl, HampaBieHHbIE HAa (OpMUpPOBaHHE OOHIMX U MNPOGECCHOHATBHBIX

KOMITETSHIIHH 10 pa3ieliaM U TeEMaM COACpX aHusl y4eOHOTO MaTepHraia.
[TpomexxyTounast arrectamus B hopme oughghepenyuposantnozo 3auema.

Oowmasn/ Paznen/ Tema Tun onleHOYHBIX MEPONPUSTHS
npogdeccuoHaJIbHAasI
KOMIIeTEeHLUSA

OK 01. Beioupars | Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3, | O6cyxaeHue o BOmpocam JICKIIUN

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

3amay 9.1-9.3, 94 H-o/c7, 9.5 II-o/c, | amonHEeHNE CPAaBHUTEIIBHBIX TaOIHUIT

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

JEITEIbHOCTHU YcTHBIN onpoc

MPUMECHHUTEITHHO K JlukTaHT Ha HCIIOJIE30BAHUE

Pa3IMYHBIM KOHTEKCTaM apryMEeHTOB, OMOJIOrMYECKOM
TEPMHUHOJIOTHH U CHMBOJIUKH
WuauBuayanbHas CaMOCTOATENLHAS
pabora
[IpencraBnenue pe3ynbTaTOB

MPaKTUYECKHUX U J1a00paTOPHBIX padboT
3amuTa TBOPUYECKHUX padoT

3amuTa UHAUBUAYATbHBIX TPOCKTOB
Brimonnenue 3a1aHuii MpOMeKyTOYHOU
aTTeCTaIlu

OK 02. Hcnonb3oBarb
COBpEMEHHBIE CpeACTBa
TIOMCKa, aHanmm3a
" UHTEpIIpeTalun
uHpopManuy,

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

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

OnennBaemasi AUCKycCHs MO BOIIpOcaM
JICKIIUN

Pa3paboTka MeHTaNbHOM KapThl B MUHU
rpymnmnax

Bremmonnenue u 3ammra 1a00paTOPHBIX
pabor

[IpencraBnenue pe3ynbTaToOB
MIPAKTUYECKHUX U JJA0OPATOPHBIX padoT
[IpencraBieHne yCTHBIX COOOIIEHUH ¢
Hpe?’eHTaHI/IGI\/JI, IIOATOTOBJICHHBIX IIO
MIEPEYHIO HCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPEI0JIaBaTeIeM

OK 04. 3d¢dexruBno
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

OOcy>xkeHue 1o BoIpocam JeKIHH
[IpencraBnenue pe3yabTaToOB
MPAaKTUYECKUX U Ja00paTOPHBIX paboT
3ammuTa TBOPYECKUX pabOT

3amuTa MHAUBUIyaJIbHBIX TPOEKTOB

OK 07. ConeiicTBOBAaThH

COXPaHEHHIO
OKpY)Karolen  cpensl,
pecypcocOepexeHuto,

IMPUMCHATH 3HAHUA

00 U3MECHEHHH KjymMara,
ITPUHIUIIBI

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

OO6cyxaeHune mo BompocaM JICKITUN
Pa3pabotka rioccapus
3anoJiHeHUEe CPAaBHUTEITBHBIX TaOIHI]

TectupoBanue
YcTHBII onpoc
JlukranT Ha UCII0JIb30BaHUE
apryMEHTOB, OMOJIOTHYECKOU

7
IMpodeccronansHO OpUEHTUPOBAHHOE COJEPIKAaHKE (COAECPIKaHNE ITPUKIIATHOTO MOYJIs)
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OEpEKITUBOTO
MIPOU3BO/JICTBA,

3 dexTuBHO
JIECTBOBATH

B Ype3BhIYAITHBIX
CUTYaIUIX

TEPMHUHOJIOTMHU U CUMBOJIMKHA

NuauBuayanbHas CaMOCTOSITENIbHAS
pabora
IIpencrasnenue pe3yabTaToB

MPAKTUYECKHUX U JTJAOOPaTOPHBIX padboT
3amuTa TBOPUYECKUX padoT

3almuTa UHAUBUAYAIbHBIX IPOEKTOB
BrinosiHeHue 3a1aHuil IPOMEXKYTOYHOM
aTTecTalluu

IIK 1.3. ObecrieunBarn
0€e30I1aCHOCTD
JBUOKEHUS
JKEIJIE3HOJOPOIKHOTO
IIOIBIKHOT'O COCTaBa

I1-o/c

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

3amura Kelca: IpeJICTaBICHNE
pe3yiIbTaToB peLeHus KelcoB
(BBICTYIIJIEHHUE C [TPE3EHTALIUEN).
Beinonnenue 3ajaHuii 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 OOCYXIEHHS JOKJIAZO0B CTYIEHTOB IO TeM WU HHBIM
BOIIPOCaM;

- CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmseue npenooaeamens Kak cyOvekma ¢ 00y4AIOWUMCA  KAK  0O0BbEKmom
NO3HABAMENLHOU 0eSIMENTbHOCU).

5.2 AKTHBHbIE H HHTEPAKTHBHbIE:

- aKTUBHBIC ¥ UHTEPAKTUBHBIC JICKIINH;

- 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;

- aHAJIM3 KOHKPETHBIX CUTYAIIHIA;

- METOJ MOZ1yJIbHOTO O0yUYEeHHUS;

- 00y4eHHe C MCIIOJIb30BaHIEM KOMITHIOTEPHBIX 00yYaroInX MPOrpam;

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