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1 OBIIASI XAPAKTEPUCTUKA PABOUYEM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA
OVYIIL.13 BUOJIOI'us

1.1 ObaacTe npuMeHeHns padoyeii NpPOrpaMMbl

Pabouass mporpamma ydeOHoro mpeamera OVYIIL.13 buonorus sBisercs 4acThlOo MPOTPAMMBbI
cpeanero obmiero obpazoBanus mno cnenuanbHocTH CIIO 23.02.08 CTpouTenscTBO JKEIE3HBIX JIOPOT,
MyTh W IyTEBOE XO35UCTBO (yTBEpKIeH npukazom MunmnpocBemenus Poccun ot 29.02.2024 Nel35).
Pa6ouas mporpamma OVII.13 buonorus pa3paborana B coorBerctBuu ¢ ®I'OC COO (B aelcTBYIONICH
pelaKkIMi) U C Yy4YeToM MpuMepHOH paboueld mporpaMMmbl 00LIE00pPa30BATENLHON IHUCHUIUIMHBI
«buonorus» A npodeccuoHANBHBIX 00pa3oBarenbHbIx opranu3anuii UPI1O (yTBepxaeHa mpoToKoiIoM
Ne6/2025 ot «18» anpens 2025 1.).

[lpu peanuzammu pabodeil mMporpaMMbl MOTYT HCIIONIB30BATHCS pa3lIMuHbIe 00pa30BaTEIHHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAaHIIMOHHBIE 00pa30BaTeIbHbBIC TEXHOJIOTUH, SJIEKTPOHHOE 00yUECHHE.

Pabouass mporpamma ydeO6HOro mpemmera OVYIL.13 Buonoruss Moxer OBITh HCIOJIb30BaHA B
npodeccuoHanbHOM MOATOTOBKE, MEPEernoAroTOBKE W TOBBIINIEHUH KBalU(pUKAUUKU pabodux 110
npodeccusim.

1.2 Mecto yueonoro npeamera B crpykrype OIIOII-IIIICC3:

B yuebnsix mianax OIIOII-IITICC3 yueOusbiii mpenmer OVIIL.13 buonorus BXOIUT B COCTaB
00X y4eOHBIX PEeIMETOB, (POPMHUPYEMBIX U3 00s3aTeNbHBIX TpeaMeTHbIX obnacteir @I'OC cpemHero
obmiero o6pazoBanus, s cnenuansHocTed CIIO. C yuérom mpoduiis ocBauBaeMoil CHeNHMaTbHOCTH
y4eOHBII MTpeIMeT peanu3yercs Ha | Kypce.

1.3 [Inanupyemble pe3yJibTaThbl 0CBOCHHS Yy4eOHOI0 MpeaMeTa:

1.3.1 Heas yueOHOro npeagmera:

Copnepkanre Tporpammbl  001Ie00pa30BaTENbHON JUCHUIUIMHBI «bHONOTHS» HampaBiIeHO Ha
JOCTH)KEHHE pPEe3yJbTaTOB €€ H3ydeHuss B cooTBeTcTBUU C TpeboBanusmMu PI'OC COO c¢ yyerom
npodeccuonanbHor HampasieHHoctn PI'OC CIIO. Ilens wsyuenus aucuuIUMHBL «buomorus» Ha
0a30BOM YpOBHE — OBJIaJIeHHE 00YJaIOUMMHCS 3HAHUSAMHU O CTPYKTYpPHO-(DYHKIIMOHAJILHOW OpraHu3aluu
KUBBIX CHCTEM pa3HOTO paHra M MPHOOPETEHHWE YMEHHM HCIOJBb30BaTh 3TU 3HAHMS Ul TPAaMOTHBIX
JeWCTBUI B OTHOIIEHUN OOBEKTOB KUBOU MPUPOABI U PELICHUS PA3TUYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTuxkeHne Lenu W3y4eHHsl TUCHUILIMHBL «buojorus» Ha 06a30BOM YpPOBHE 00€CIEUHBAETCS
pELIEHNEM CIIEAYIOINX 3a4ay:

o OCBOEHHE 00YYarOIUMUCS CUCTEMbI 3HAHUIN O OMOJIOTHYECKUX TEOPHSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTEe3axX, IMpaBWJIax, CIyXallUX OCHOBOM uid (HOpMHUpPOBAHUS

IIPEJICTAaBICHUM O €CTECTBEHHO-HAy4YHOH KapTHHE MHUpPA, O METOJaX HAay4HOIO IMO3HAHHS, CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTSX KUBBIX CUCTEM Pa3HOTO

YPOBHSI OpraHU3alliH, BBIAIOLINXCS OTKPBITHAX M COBPEMEHHBIX UCCIIEI0OBAaHUAX B OMOJIOTHH;

. ¢dopmupoBaHHe Yy OOyYarOIUXCs IO3HABATEIbHBIX, WHTEJUIEKTyaJbHBIX M TBOPYECKHX
CIOCOOHOCTEN B Mpollecce aHalu3a JaHHBIX O MyTSAX Pa3BUTHUs B OMOJIOTMHM HAYYHBIX B3IJISIIOB,
UJEN U TOXO0I0B K M3YUYEHUIO KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aluy;

. CTaHOBJIEHUE y 00y4Jaronmxcsi o0mmei KyabTypbl, (QYHKIIMOHAIBHOW I'PaMOTHOCTH, pa3BUTHE
YMEHUHN OOBSCHATh U OLEHHUBATH SBJICHUS OKPYXKAIOLIEr0 MHpa >KUBOM MPHUPOJIbI HA OCHOBAaHUU
3HAHUU U OTbITA, MOJYYEHHBIX IPU NU3YYEHUH OMOJIOTHH;

J ¢dbopMupoBaHHEe y O0OyYarOIIMXCS YMEHUH WIUIIOCTPUPOBATh 3HAUYE€HUE OHOJOIMYECKUX
3HAHUW B MPaKTUYECKON JEATENbHOCTH 4YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI ¥ arpoOMOTEXHOJIOTHIA;

J BOCIHUTaHHE YOSKAEHHOCTH B BO3MOXKHOCTHU MTO3HAHUS YETIOBEKOM KUBOU
IPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOILIEHHS K HEH, COOIIOIEHUS 3THUECKUX HOPM
IIPU NPOBEIEHUU OMOJIOTUYECKUX UCCIIeI0BAaHUM;

. OCO3HAaHHE LEHHOCTH OHOJOTMYECKUX 3HAHWM [JI MOBBILICHUS YPOBHS 3KOJIOTHYECKOU
KYJbTYPBI, 17151 JOPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;



. pPUMEHEHHE NPUOOPETEHHBIX 3HAHUNW M YMEHHMH B IOBCETHEBHOM JKM3HM Ui OLIEHKU

MOCJIEACTBUI CBOEH IEATEIIbHOCTH 10 OTHOLLIEHUIO K OKPY>Kalollen cpenie,

COOCTBEHHOMY 3/I0POBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEp MTPOPUITAKTUKH 3a00JICBaHHA.

Hna pewenus 3a0ay u OocmudiceHus yeneu U3yuenus OUCYUNIUHbL 6 CUCHeMe CPeOHe20
npogeccuonanvHozo 0b6pazoeanus, 6 NPUMEPHOU pabouell Npocpamme 6blOeleHO OCHOBHOe U
npogheccuoHanbHO  OpUEHMUPOBAHHOe —cooepiicanue. B ocnosnoe coodepowcanue 6xatoueHvl  6ce
cooepoicamenvHble JUHUU, KOMOpbvle Npedazaromcs Oas 0013amenbHo20 U3VYeHUs pedepaivbHOouU
00pazos8amenvHol NPOSPAMMOl cpedre20 obujeco obpazosanus no buonoeuu (bazoevlil yposens). [lpu
paspabomke  pabouell  nNpocpamMmvl  OUCYUUNIUHDBL, npenooasamens — 6npase  UMEHUMDb
nocne008amenbHOCMb U3YUeHUs U 00beM Yacos, OmMEoOUMbIl HA U3yUeHUue mem OCHOBHO20 COOEPHCAHUSL
0151 YCMAHOBIEHUSL MENHCNPEeOMEMHbIX Cés3ell ¢ OpyeumMu OUCYUNIUHAMU 00Weoopa3z08amenvHo20 U
obwenpogpeccuonanvrhozo yukioe yueornozo ninana OII CIIO. Ilpenodasamens 6npase 3ameHumbs
JabopamopHsle U NpaKmuyeckue 3aHsAmus OCHOBHO20 COOEPI’CAHUS HA AHANO2UYHble NO MmeMAamuke,
VUuUmuleas umeioujeecs 8 06pazoeamenvHol op2anuzayuu 000pyoosanue.

Ocnognoe colepoicanue NpPUMepHOU pabouell Npocpammvl OUCYUNIUHBL, 00pA308aMeNbHASA
opeaHusayus — CamoCmMOSMENbHO — pACWUpsen  MmemMamukou NpogheccUoHarbHOU  HANPAasIeHHOCU
(npogheccuoHarbHO  OPUEHMUPOBAHHBIM COOEPIUCAHUEM UIU COOEPIHCAHUEM NPUKIAOHO20 MOOYIs),
Heobxooumou 0 danvhetiuteco ycneutnozo oceoenusi OI1 CIIO. Ilpenodasamens modicem 6blOpamo
cooepacanue NPUKIAOH020 MOOYIS U3 NPEONONCEHHBIX BAPUAHMOS, 8 COOMBEMCMEUU C 0COOEHHOCMAMU
cghepuvl dessmenbHOCMU OYOYWUX CREYUATUCMO8 UIU pa3pabomams e20 camoCmosmenvHo, UHmMme2pupys
cooepxcanue oucyuniunsvl «buonoeusy ¢ cooepocanuem 00wenpogdheccUoHaANbHLIX OUCYUNIUH U
npogeccuonanvuvix mooyneti OIl CIIO c yenvio hopmuposanus npogheccuoHaibHbIX KOMNemeHyul.

1.3.2 B pe3yJibTaTte 0CBOEHUS Y4eOHOI0 NpeaMeTa 00y4arouiics 10/KeH

yMeTb:

—  ONpeAeNsATh KUBbIE OOBEKTHI B IPUPOJE; MPOBOJUTH HAOIIOACHHS 332 DKOCHCTEMaMH IS
BBISIBJICHHSI €CTECTBEHHBIX M AaHTPOIIOT'€HHBIX W3MEHEHUH, HHTEPIPETUPOBATH PE3YyIbTaThl HAOIIOICHUI;

— TpPOBOAMUTH  MpOCTEHIIME  OUONOTHYECKHE  OKCIEpUMEHTAIbHbIE  MCCIENOBAaHUS  C
coOJII0ICHUEM TTpaBHII O€30MACHOT0 O0paIleHUsI C 00bEKTaMU U 000pYA0BaHUEM;

—  HCIOJIb30BaTh WH(POPMAIIHIO OMOIOTHYECKOTO XapaKTepa U3 pa3IndHbIX UCTOUHUKOB;

—  TIPOTHO3MPOBATH TOCIEICTBHS CBOCH NEATEIHHOCTH 10 OTHOIICHHWIO K OKpY’KaloIIen cpene,
COOCTBEHHOMY 37I0POBBIO; 00OCHOBBIBAThH M COOIIIOIATh MEPHI MPOQPIIAKTUKY 3a00ICBaHMIA;

3HATH:

—  cTpoeHHe, MHOrooOpa3ne W OCOOEHHOCTH JKUBBIX CHCTEM DPAa3HOTO YPOBHS OpraHU3allHH,
3aKOHOMEPHOCTH NMPOTEKaHHsI OMOJIOTHYECKUX TPOLIECCOB U SIBICHUH B OKpY’KalolLIel cpelie, LeTOCTHYIO
HAy4YHYIO KaPTHHY MHUPa, B3aUMOCBSI3H U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTHKEHUH OHOJOTMYEeCKOW HAayKM U TEXHOJOTMH B TPaKTUYECKOU
JEeSITeIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX METUITMHCKUX TEXHOJOTHI 1 arpoOHOTEXHOIOTHHA.

1.3.3 Ilnanupyemble pe3yJbTaTbl OCBOeHHs 0011€00pPa30BaTeJbHONH IMCHMILIUHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mme kommerennuu (manee — OK) u npodeccnonanpabie kommnereniuu (nanee — [IK) ®I'OC
CIIO B COOTHECEHHUU C JTUYHOCTHBIMH, METANMPEAMETHBIMU U TPEIMETHBIMU pe3ylbTaTaMu OO0ydeHUs
6a3oBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHbl B TaOIUIIE:



Kox v HanmenoBanue

I[Inanupyembie pe3ybTaThl 0CBOEHHS TUCHUILIUHBI

(popmupyembIx

KOMIIeTeHIHiA O6ume? JucuunianHapHsie®
OK 0I. BeiOupats | JInuHOCTHBIE pe3ynbTaThl IOKHBI oTpaxkarb B yactu: | [IP6 1. CdopMupoBaHHOCTH 3HAHMM O MeCT€ M POJIM OHOJOTHU
croco0sbl peLIeHMsl | TPYAOBOTO BOCIIUTAHMSL: B CHUCTEME HAy4YHOro 3HaHMs;, (YHKIHMOHAJIBHOW TI'PaMOTHOCTHU
3a1a4y - TOTOBHOCTh K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTEpCTBA, | YeNIOBEKa IS PELICHUS KU3HEHHBIX MPOOIeM.
npodecCuOHATbHON Tpynoirooue; [TP6 2.ChopMuUpOBaHHOCTh YMEHHS paCKpbIBaTh COJIEpP)KaHHE
JeSTEIbHOCTH - TOTOBHOCTh K aKTHBHOH JEATEIHHOCTH TEXHOJIOTUYECKOH | OCHOBOIIOJIATAIONIMX OMOJOTMYECKHX TEPMUHOB WM TOHSTHIA: JKU3HB,
IPUMEHHUTEIBHO u COLMAJIHON HalpaBJIEHHOCTH, CIIOCOOHOCTH | KJI€TKAa, TKaHb, OpraH, OpPraHu3M, BUJ, MOIYJSALUs, 3KOCHCTEMA,
K pa3IMYHBIM | MHUIIMUPOBATh,  IUIAHUPOBATb M CAMOCTOSTENBHO | OMoIeHo3, ouochepa; Mmeraboan3m (0OMEH BEIeCTB
KOHTEKCTaM BBINOJIHATH TAKyI0 1€ATEIbHOCTD; U IpEeBpallleHHe 3HEPruu), roMeocTas (CaMOperyJssius), OMOCHHTE3

- WHTEpeC K pa3myHbiM cdepaMm mnpodeccrnoHaTbHON
JICSATCIIbHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnaneHue YHHBEPCAJIbHBIMU yueOHBIMU
MMO3HABATCIIbHBIMH JICHCTBHIMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITeTLHO (OPMYJIMPOBATh W AKTyaIH3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MPHU3HAK WM OCHOBAHWS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- OTIPEEIIATH 1EH JISATSIIbHOCTH, 33/IaBaTh TTapaMeTpPhI

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMaTPUBAEMBIX SIBICHUSX;

- BHOCHUTh KOPPEKTHBBI B JCATEIHLHOCTH, OIICHHBATH
COOTBETCTBUE pE3yJbTaTOB ILIEJISIM, OIEHUBATH PHCKHU
MOCJIEACTBUN NeITETbHOCTH,

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIaJIETh HaBBIKAMH Y4EOHO-UCCIIEIOBATEIHCKOM

U TPOCKTHOM JEATENbHOCTH, HaBBIKAMH DPa3peUICHHs

Oenka, CTPYKTypHas OpraHu3alusi XUBBIX CUCTEM, JUCKPETHOCTD,
caMOperyJsinus, CaMOBOCIIPOU3BEJICHUE (penpoykuus),
HACJIEJICTBEHHOCTh, HM3MEHYHUBOCTh, 3HEPrO3aBHCUMOCTb, POCT U
pa3BUTHE, YPOBHEBAs OpraHU3alys.

[IP6  3.ChopMupOBaHHOCTH yMEHMSI PpaCKpbIBaTh COJEp)KaHUE
OCHOBOIIOJIArAOIINX OMOJIOTUYECKUX TEOPUM U THUMOTE3: KJIETOYHOM,

XPOMOCOMHOM, MYTallMOHHOM, 3BOJIOLMOHHOW, IPOUCXOKICHHS
JKM3HHU U YelIOBEKa.
[1P6 4.ChopMHPOBaHHOCTb yMEHUs packpbIBaTh

OCHOBOMoOJararomue OnoIornyecKkue 3akoHsl U 3akoHomepHoctu (I
Meunnens, T. Moprana, H.UW. BaeuwmoBa, 3. T'ekkens,
®. Miomnepa, K. Bbopa),rpanuisl uX NPUMEHUMOCTH K >KHUBBIM
CHUCTEMaM.

I[IP6 5.ITpuoOpereHue ombITa MNPUMEHEHUS OCHOBHBIX METOJIOB
Hay4YHOTO TMO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTUH: HAOIOICHUS

U OINKCAHUS KUBBIX CHCTEM, IIPOLIECCOB U ABJIEHUN; OpraHU3alud U
MPOBEACHUST OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUS THIIOTE3,
BBISIBJIEHUSI 3aBUCHUMOCTH MEKJYy HCCIENYEMbIMU BEJIIMYUHAMU,
0OBSICHEHUS MOJTYYEHHBIX pe3yJIbTaTOB
1 opMyIrpoBaHUs BBIBOJIOB C MCIOJIB30BAHNEM HAYUYHBIX MOHSITHIA,

2y Ka3bIBAIOTCS JTMYHOCTHBIE M METanpeaMeTHbIe pe3ynbTarhl n3 ®IOC COO, B GOpMHUPOBAHNU KOTOPBIX YUAaCTBYET 00Ic06pa30BaTeIbHAS JUCIUILINHA.
3lucuumnuHapHbie (MPEIMETHBIE) PE3yIbTAThl YKA3bIBAIOTCS B COOTBETCTBUM ¢ MX MONMHBIM nepeureM Bo ®TOC COO. Ipeamerrsie pe3ynbrathl 6a3osoro yposus (I1P6)
HyMmepytotcs B cooTBeTcTBHE PI'OC COO (Ilpuka3z Munobprayku Poccnn ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).




npo0Jem;

- BBISIBJISTH IIPUYMHHO-CIICJICTBCHHBIC CBA3H

Y aKTyaJIM3UPOBATh 33]1a4y, BBIIBUTATH TUTIOTE3Y

ec pEIICHUS, HaXOJWTh apryMEHTBI JUIS JIOKa3aTeIbCTBa
CBOMX YTBEp)KIICHUH, 3a/laBaTh MapaMEeTPbl U KPUTECPUU
peIeHUs;

- aHATU3HUPOBATH IMOJYYCHHBIC B XOJIE PEIICHUS 3aadyd
pe3yJIbTaThl, KPUTHYCCKH OILIEHWBATh WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;
pa3pabarhiBaTh IUIAaH pEHICHHS TNPOOJIEMbI C yYeTOM
aHaJIM3a MUMEIONINXCS MAaTEePHAIBHBIX W HEMaTePHATbHBIX
pecypcos;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYO

U MPAKTHYECKYIO 00JIaCTH YKU3HEICATCILHOCTH,

- YMETh HMHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIABUTATh HOBBIC HJCH, MPEIararb OPUTHHAIBHEIC
MOJIXOJTBI U PEIICHUS

TEOPHN U 3aKOHOB.

[IP6 6.ChopMUpPOBAaHHOCTH YMEHHS BBIICIATH CYIICCTBEHHBIC
MIPU3HAKH BUPYCOB, KJIETOK MPOKAPUOTH 3YKAPUOT; OJHOKICTOYHBIX
U MHOTOKJETOYHBIX OPraHMW3MOB, BHJOB, OHOIr€OLEHO30B U
9KOCHCTEM; OCOOCHHOCTH TMpPOILECCOB OOMEHa BEUIeCTB U
IpEeBpaIleHHs] SHEPruu B KieTKe, (OTOCHMHTE3a, IIACTUYECKOrO U
HHEPreTU4ecKkoro  oOMEHa, XEeMOCHHTE3a, MHUTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3BUTUS M PA3MHOXKEHUS, WHAMBHUIYAIbHOTO
pa3BuTHsl oOpraHu3ma (OHTOTEHE3a), OOphOBI 3a CYyIIECTBOBAHUE,
€CTeCTBEHHOTO 0TOOpa, BHUI000pa30BaHUS, MPHUCIOCOOICHHOCTH
OpPTaHU3MOB K Cpelie OOMTaHUs, BIUSIHUS KOMIIOHEHTOB KOCHUCTEM,
AHTPOIIOTEHHBIX W3MEHEHUU
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpYroBOpOTa BELIECTB U MPEBpPAIlEHUE SHEPTUU B brocdepe.

I1P6 7.ChopMupOBaHHOCTD YMEHUSI IPUMEHSTD MTOTyYSHHbBIC 3HAHUS
Ui OOBSICHEHHsS] OMOJIOIMYECKHUX IMPOLIECCOB U SBICHUH, s
IPHUHSTHS TPAKTUICCKUX PEIICHUH B IIOBCEAHCBHON KU3HU

C Lenblo obecrieueHus: 0€30MaCHOCTU CBOETO 37I0POBbSI U 3[J0POBBS
OKpY’KaIOIIMX JI0/Ied, COOII0/IEHHs 3I0pOBOT0 00pa3a KU3HH, HOPM
rpaMOTHOTO TMOBEAEHUS B OKPYXKAOUIEH MPUPOJHON  CpEE;
NOHMMAaHHE  HEOOXOJUMOCTH  HCIIONIB30BAHUA  JTOCTHXKEHUU
COBPEMEHHOW OWOJIOTUM W OMOTEXHOJOTHHA ISl PaAIlOHAIEHOTO
PUPOJIOTIOTIH30BAHUS.

[IP6 8. CdopmupoBaHHOCTH yMEHUS peuiaTh OWOJIOTHYECKUE
3a/1a4y¥, COCTABISATH TEHOTUITMYECKHE CXEMbl CKPEIIUBAHUS

JUIE  pasHBIX THUIIOB HACJIEIOBAHUS MPHU3HAKOB y OPraHU3MOB,
COCTaBJISAITh CXEMBI IEpPEHOCa BEIIECTB M PHEPTUU B JKOCHCTEMax
(Teru MuTaHus, MAIIEBHIC CETH).

I[MP6 9. CdopmupoBaHHOCT, YMEHUH KPUTHUECKH OIEHUBATH

nHpopManni0  OMOJIOTUYECKOTO  COAEpkKAaHMs,  BKIIOYAOILYIO
MICEBIOHAYYHbIE 3HAHUS U3 paA3JIMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBod  MHGpOpMalWK,  HAYYHO-IOMYJISIPHBIE  MaTepUalbl);
HWHTEPIPETUPOBATH STUYECKUE aCIEeKThI COBPEMEHHBIX
HCCICIOBAHNM B OWOJOTMH,  MEIUIMHE, OHOTEXHOJOTHH;
paccMaTpuBaTth rI100anbHbIC 9KOJIOTUYECKUE poOIIeMbI

COBPEMEHHOCTH, (OPMHUPOBATh M0 OTHOUICHUIO K HUM COOCTBEHHYIO
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MIO3ULUIO.

I[TP6 10. CdopMupOBaHHOCTL YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOINEHUS Ha OCHOBE OMOJIOTHYECKOU
uH(bOpMaIlMU U3 HECKOJbKUX MCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapaTt OMOJIOTHH

OK 02. Ucnoabp3oBaTth

COBpPEMEHHBIC
cpezncTsa TIOUCKa,
aHanmm3a

u UHTEPIPETANN
uHpOpMaLUN

U uH)OpMAIMOHHBIC
TEXHOJIOTUH TSt
BBIIIOJIHEHHUST 33734
po(hecCHOHATTLHOM
JeSITeIIbHOCTH

JInyHOCTHBIE pE3yJIbTATHl JOJKHBI OTpPa)kaTb B YacTH:
LIEHHOCTY Hay4YHOI'O ITO3HAHHUS:

-c(hopMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHOM
NPaKTUKH, OCHOBAaHHOTO  HA  AMAIOre  KYyJIbTYp,
CIIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MecTa
B [IOJIMKYJIBTYPHOM MUDE.

MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:

OBnanenue YHUBEPCATbHBIMU y4eOHBIMU
MO03HABATEIILHBIMU JICHCTBUSMHU:

B) pabota ¢ uHpopMaIuei:

- BJIAJNETh  HABBIKAMU  MOJYYCHHS  WHPOpMAIUU
U3  HCTOYHHKOB  pa3HBIX  THUIIOB, CaMOCTOSITENILHO
OCYIIECTBIISATh ~ TIOWUCK,  aHaJIN3,  CHCTEMATHU3ALHUIO

U UHTepHpeTanuio HHGOpPMAlMU pPa3IuYHBIX BUIOB U
dbop™m mpeacTaBIeHUS;

- OIICHUBATh JJOCTOBEPHOCTb, JETUTUMHOCTh MH(POPMAIIIH,
€¢ COOTBETCTBHE TIPABOBBIM M MOPAIbHO-3TUYCCKUM
HOpMaMm

ITP6 1. ChopmupoBaHHOCTH 3HAHUI O MECTE M POJIU OMOJIOTHH

B CHCTEME HAy4YHOTO 3HaHUS; (PYHKIMOHAIBHOW T'PaMOTHOCTU
YeJIOBEKa ISl PELICHUs )KU3HEHHBIX NTPOo0JIeM.

[IP6 7. CdopMupOBaHHOCTb yMEHMSI NPUMEHATH IOJIYyYCHHbIE
3HaHUSA i1 00BsACHEHUsI OMOJOIMUYECKUX MPOLIECCOB U SIBICHUM, JUIs
HOPUHSTHS IPAKTUYECKUX PELICHUH B TOBCEAHEBHON KU3HU

C LeNbl0 obecredeHns: 0€30MacHOCTH CBOETO 37I0POBbS M 3/J0POBbS
OKPY’KaIOIIMX JFO/IeH, COOIOIEHHSI 3I0POBOTO 00pasa KU3HH, HOPM
IPaMOTHOTO TIOBEACHUS B OKpYXKaloUleW NPUPOIHONW  cpene;
NOHMMAaHWE  HEOOXOJUMOCTH  HCIIOJIb30BAHHUSA  JIOCTHIKEHUU
COBPEMEHHOM OMONIOTMHM M OMOTEXHOJOIMH JJIsi PalOHAJIBHOTO
IPUPOJIONOIB30BAHUS.

IIP6 10. CdopMupoBaHHOCTb YMEHHIl cO3/1aBaThb COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE OHMOJIOTHYECKON
UH(POPMALIUU U3 HECKOJIBKUX MCTOYHHMKOB, IPAMOTHO HCIOJIb30BAThH
MOHATUMHBIN anmapaTr OuoJIorun

OK 04. DddextuHo
B3aUMO/JIEIICTBOBaTh U
pabortath

B KOJUJICKTHBE

¥ KOMaH e

JlugHOCTHBIE PE3yNbTAThl JODKHBI OTPaXKaTh B YacCTH:
LEHHOCTH HAy4YHOI'O [IO3HAHMS: OCO3HAaHUE IEHHOCTH
HAy4YHOW  JCSATENHHOCTH, TOTOBHOCTH  OCYIIECTBIISTH
MPOCKTHYI0O U HCCIEAOBATENIbCKYI0  JeATEIbHOCTh
WHJUBUIYATHHO U B TPYIIIIE.

MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnanenue YHUBEpCATbHBIMHU KOMMYHHKATHBHBIMHU
JICICTBUSIMU:

0) cOBMECTHAsI IESITEIIbHOCTb:

- IOHUMATh U UCTIOIH30BATH MPEUMYIIECTBA KOMaHIHOMN

Y MHAUBUYaJIbHOM paboThI;
-  TpUHUMATh  [EIU

COBMECTHOM  JCATEIbHOCTH,

[TP6 5. TlpuobOpereHue ombiTa NMPUMEHEHHS OCHOBHBIX METOIOB
HAYYHOTO TO3HAHUS, HCIONb3yeMbIX B OWOIIOTUU: HAOMIOJIEHUS U
OTIMCaHUs JKUBBIX CHCTEM, IMPOIECCOB W SIBJICHUH; OpPTaHHM3aAIUU U
MPOBEICHUS] OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIIBUKCHHSI THIIOTES,
BBISIBIICHUSI 3aBHCHMOCTH MEXKIY HCCIEIyEeMbIMU BEIUYHMHAMH,
00BSICHEHUS TIOTYUYCHHBIX PE3YIHTATOB

1 (GOpMYyTHPOBAHUS BHIBOJIOB C MCIIOJb30BaHUEM HAYYHBIX MTOHSITHH,
TEOPHl 1 3aKOHOB




OpraHU30BBIBATH U KOOPAUHUPOBATH JICUCTBUS

M0 €€ JOCTHXKEHHUIO: COCTaBJIATh IUIAaH JICWCTBUH,
pacupenensaTb poJd C YYEeTOM MHEHHUM YYaCTHHKOB
00Cy’KJ1aTh pe3yJIbTaThl COBMECTHOM paboThI

OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpYXarolie cpeapl,
pecypcocOepeKeHuIo,
MPUMEHSITh 3HAHUS
00 W3MEHEHUHU
KIUMaTa, PHUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
efcTBOBATH

B Ype3BbIYaHbIX
CUTYalUAX

JImyHOCTHBIE PE3YJIbTAThl OOJUKHBI OTpPaXaTb B YaCTH!:

9KOJIOTUYECKOTO  BOCIHTaHMUS: - CHOPMHPOBAHHOCTH
DKOJIOTMYECKOM  KYJBTYPbl,  IIOHMMAaHUE  BIUSHUSA
COLIMATIBHO-DKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE
IIPUPOIHOMN

U COLMAJILHOW Cpelibl, OCO3HAHUE IJI00aJIbHOTO XapakTepa
HKOJIOTMYECKUX MPOOIeM;

- IJJaHUPOBAaHUWE M  OCYILIECTBJICHHE
OKpY’KaIOIle  Ccpelne Ha  OCHOBE
YCTOMYMBOT'O Pa3BUTHUs YEJIOBEUECTBA;

- AKTUBHOE HEIpUATHE JACUCTBUN, IPUHOCSIIUX Bpex
OKpYyXarolleu cpene;

- yMEHHE IIPOrHO3UPOBATh
IKOJIOTHUECKHE MOCIIEICTBHUS
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacIIUpeHHE OIbITa JAEATEIbHOCTH HKOJIOTHYECKOU
HaIpPaBJIEHHOCTH.

MetanpeameTHbIE pe3ynbTaThl JOJKHBI OTPaXaTh:
OBnaneHne  yHHMBEpCAJIbHBIMU KOMMYHHMKaTUBHBIMU
JIEUCTBUSIMHU:

0) cCOBMECTHasl 1€ TEIbHOCTb:

- IOHMMATh M HCIIOJIb30BATh IPEUMYINECTBA KOMaHIHON
Y MHIUBUIyaJIbHOM paboThI;

IEUCTBUH B
3HaHug  ILieleH

HeOJIaronpusITHbIE
IpeaNpUHIMAEMBIX

-  INpPUHUMATh  LEIM  COBMECTHOM  JIE€ATEIBHOCTH,
OpFaHI/ISOBLIBaTI) H KOOp)II/IHI/IpOBaTB )I@flCTBI/IfI
M0 €€ JIOCTH)KCHUIO: COCTaBIISTh IIJIaH  JIEHCTBUM,

pacnpenensaTb pPoOJd C YYETOM MHEHHM YYaCTHHKOB
00CyXJ1aTh pe3yIbTaThl COBMECTHOUN pabOTHI

IIP6 5. IlpuoOpeTeHHE OIBITA MPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUs, UCTIOIb3yEeMbIX B OMOJIOTUU: HAOIIOIEHUS

Y OIMCAHUSA KHUBBIX CHCTEM, MPOLECCOB M SBJICHUI; OPraHU3alNH U
POBEJCHUS OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBHXKEHHUS TUIIOTES,
BBISBJICHHSI 3aBHCUMOCTH MEXKIY HCCIEAYEMBbIMH BEIUYUHAMH,
00BSICHEHUS TIOTYUYCHHBIX PE3YJIHTATOB

U (HhOpMyJTHPOBAHHSI BBIBOJOB C MCIIOJIH30BAHUEM HAYIHBIX TIOHSATHH,
TEOpUH U 3aKOHOB.

[IP6 6. CdhopMUpPOBAHHOCTH YMEHHUS BBIJCIATH CYIICCTBEHHBIE
IPU3HAKU BUPYCOB, KJIIETOK MPOKAPHOTU IYKAPUOT; OJHOKICTOYHBIX
U MHOTOKJETOYHBIX OpraHMW3MOB, BHJIOB, OHMOI€OLEHO30B U
9KOCUCTEM; OCOOCHHOCTH TMPOIECCOB OOMEHa BEHIeCTB U
NPEBpAICHUs YHEPTUU B KIETKe, (POTOCHHTE3a, IJIACTUYECKOTO U
SHEpreTM4eckoro  oOMEHa, XEeMOCHHTe3a, MHUTO3a, Meio3a,
OIJIOJIOTBOPEHHMSI, Pa3BUTHS W PA3MHOXKEHUS, HHIUBUIYAIEHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHe3a), 6OPHObI

3a CyIIECTBOBAaHUE, ECTECTBEHHOIO0 OTOOpa, BHJ000pa30BaHUI,
INPUCIIOCOOTIEHHOCTH OpraHU3MOB K cpefe OOWTaHMs, BIMSHUSA
KOMITOHEHTOB HKOCHCTEM, AQHTPOIIOTEHHBIX W3MCHCHUN
B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEILECTB U MpEBpaIllEeHUE S3HEPTUU B Orocdepe.

I[MP6 7. CdopMupoBaHHOCTH YMEHHUS NPUMEHSATH TOTYYCHHbBIE
3HAHUA JJIs1 00bSICHEHUsI OMOJIOTUYECKUX MPOLIECCOB U SBIECHUH, s
NPUHATHS TPAKTUYECKUX PEHICHW B TOBCEAHEBHOW KH3HU
C Lenblo obecrieueHus: 0€30MaCHOCTU CBOETO 37J0POBbSI U 3JJ0POBBS
OKPY’KaIOIIMX JIO/IeH, COOII0/IEHHsI 3I0pPOBOTO 00pa3a KU3HH, HOPM
rpaMOTHOTO TMOBEAEHUS B OKPYXKAIOUIEH MPUPOJHON  CpPEJE;
MOHMMAaHUEe  HEOOXOIMMOCTH  HCIOJNB30BAHUS  JIOCTHXKEHUU
COBPEMEHHOW OMOJIOTHM W OMOTEXHOJIOTHH JI1 ParioOHAIBHOTO
IPUPOIOTIONIB30BAHUS




IIK* 2.5. Cobmopats
TpeOOBaHUSI ~ OXPAaHbI
OKpYXaroIlel  cpenpl,
OXpaHbl  Tpyga U

IIPOMBILLIICHHOU
0e3011aCHOCTH pu
CTPOUTEIILCTBE u
JKCILTyaTaluu

JKCJIC3HBIX JOPOT.

- ¢(hOpMUPOBAHHOCTh YMEHHUSI Ha OCHOBE (he/epalbHOTrO KJIACCH(PHUKAIMOHHOTO KaTajora OTXOJOB OMpPEIeIATh KIacC OMAaCHOCTH
OTXOJIOB; arperaTHoe COCTOsHUE U PU3NYECKYI0 (OpMY OTXO/I0B IIPOU3BO/ICTBA;

- OBJIAJICHUE METOJaMHU ONpEIeNCHHUs TOoKa3aTenell YMCTBEHHOW pabOTOCIOCOOHOCTH, OOBSICHEHNE MOMYYCHHBIX PE3yJbTaToOB U
dbopMynpoBaHHEe BBIBOJIOB (MIMCbMEHHO) C UCIIOJIB30BAaHUEM HAYUYHBIX MOHSATHI, TEOPU U 3aKOHOB;

- ¢(hOpMUPOBAHHOCTh YMEHHS AaHAIM3UPOBATH MH(POPMALMIO O HAYYHBIX JOCTH)KEHHUSX B 00JACTH T'€HETHUYECKUX TEXHOJOTH,
KJIETOYHOM MHXEHEPUH, MMUILIEBbIX OMOTEXHOIOTHIA;

- chopMUPOBAaHHOCTH YMEHHS aHATU3UPOBATh MH(DOPMAIIUIO O PAa3BUTUHU MPOMBIIIICHHBIX OMOTEXHOJOTHH M MX NPUMEHEHUU B
JKU3HU YEJIOBEKA

“VkaspiBarorcs 1K, smeMeHTHI KOTOPBIX (GOPMHUPYET NPHUKIALHON MOAYIb (MpoeCCHOHANBHO OPMEHTHPOBAHHOE cojepkanue) B cooTBercTBMH ¢ PIOC peanuszyemoit
npodeccun/cnenuansaocta CIIO.




2 CTPYKTYPA U COAEPXXAHUE YYEBHOI'O IIPEIMETA

2.1 O0beM y4eOHOI0 nmpeaMeTa ¥ BUAbI y4eOHOH padoThI

Buj yueOHoi1 padoThI O6ném B
yacax
MakcumanbHas yyeOHass Harpy3ka (Bcero) 72
B T.U.
O0Bém 00pa3oBaTe/IbHOM NPOrpaMMbl Y4eOHOH TUCHHUILVIMHBI (IPeaMeTa) 61
B T.U.
Ochoenoe cooeprcanue 51
B T.4.
TEOpEeTHYECKOe 00yueHue 39
MPAaKTUYECKUE 3aHATUS 10
nabopaToOpHBIC 3aHATHS 2
Ilpogheccuonanvno-opuenmuposannoe cooepircanue 10
B T.4..
TEOpeTUUecKoe o0yueHue 2
MPAKTUYECKHE 3aHITHS 6
abopaTOpPHBIE 3aHITHS 2
CamocrosiTesibHAsi paboTa 00y4yarouierocs (Bcero) 11

Ilpomesrcymounana ammecmayusn 6 popme oughgpepenyuposannozo 3auema (2 cemecmp)




2.2 TemaTnueckuii mjiaH u coaepxxkanue yueonoro npeamera OYIIL.13 buosiorus

HaumenoBanue paszienos | Coaep:kanue yueOHOro Mmarepuasa (OCHOBHOE ¥ POecCHOHAIBLHO OPUEHTHPOBAHHOE)®, O0bem | ®opmupyembie
U TeM J1a00paToOpHble U MPAKTHYECKHE 3aHITHS, IPUKJIATHONH MOTYJIb (IPU HAJTHYHMH) 4acoB KOMIIeTEHIIM U
1 2 3 4
1 cemecmp 30
OcHoBHoOe coaep:kaHue
Pa3znes 1. buoJiorusi kKak Hayka. Z/KuBble CHCTEMbI M MX OPraHU3alus 3 OK 02
Tema 1.1. 3
Buosorus Copaepxxanue yueOHOro MmaTepuaJia 2
B cucreMe HayK. O0mas | buonorust — Hayka o uBOM mpupoje. CBsA3u OHOIOTUU C OOLIECTBEHHBIMHU, TEXHUYECKUMH U
XapaKTEePUCTHKA JKM3HH | IPYTUMH €CTECTBEHHBIMH HayKaMmu, QHIOcOpHUel, pemurueii, STUKOW, ICTETUKOW U MPAaBOM.
Ponp Ouonmormu B (OPMHPOBAHMM COBPEMEHHOM HayuyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKHUX HAYK.
Mertoabl MO3HaHMS KMBOH NpHUPOAbl (HAOMIOIEHHE, SKCIEPHUMEHT, ONMCAaHUE, U3MEpEHHeE,
Kiaccu(uKanus, MOICITMPOBAHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX).
JKusble cucteMsbl (OMOCHCTEMBI) KaK MpeaAMeT U3ydeHus ononoruu. OTauyue >KUBbIX CUCTEM OT
Heopranndeckoi npupozpl. CBolcTBa GMOCUCTEM U UX pa3HOOOpasue.
YpOoBHU Opranuzanuy OMOCHCTEM: MOJIEKYJIIPHO-T€HETUUECKUM, KIIETOUHBIM, OpraHu3MEeHHbIH,
MOMNYJIALIMOHHO-BUIOBOM, SKOCHCTEMHBIH (OMOTeo1eHOTHYEeCK ), OMochepHBIi.
CamocrositeibHas padora o0y4yarommuxcs Nel 1
1. 3anonHeHue TaOIMIIBI C ONMKUCAHUEM METOJ0B MHUKPOCKOIMPOBAHUS C UX JOCTOMHCTBAMHU U
HEJ0CTaTKaMHU.
2. 3anonHeHue Tabnuibl «BKiiag ydeHbIX B pa3BUTHE OHOJIOTHI.
3. 3anosHeHHEe CPaBHUTEIbHOM Ta0JIMIbI CXOJICTBA U PA3JIMYMNA )KUBOTO M HEKUBOTO.
Paznena 2. XUMHUYeCKHHA COCTAB M CTPOEHHE KJIETKH 6 OK 01, OK 02,
Tema 2.1. 2 OK 04

XHUMHYECKHUI cOCTAB
KkJeTrKku. Boga
) | Ml/mepa.m)m)le

Conep:xanue y4eOHOIro MaTepuaJa
XUMUYECKUN COCTaB KIJIETKH. XHUMHUUYECKHE DJIEMEHTHI: MaKpOA3JIEMEHThl, MHKPO3JIEMEHTHI.
Boz[a W MHUHCPAJIbHBIC BCIICCTBA. (DYHKI_[I/II/I BOALI M MHUHCPAJBbHBIX BCIICCTB B KICTKC.

S00pa3zoBaTenbHas OPraHU3alMs BIIPABE CAMOCTOSATENLHO ONMPENEATh MOCIEA0BATEILHOCTh H3yYEHHS Pa3leoB M TEM, BXOAANIMX B HHUX, a TAKKE MEPEPACIPEENATh KOJIUUECTBO
YacoB JJIsI OCBOCHHS OOYYarONIMMHUCS Y4eOHOro Marepuana, C Y4eTOM JIOTMKH (DOPMHUPOBAHHS MPEAMETHBIX PE3yJbTATOB, OOMMX M MPO(ECCHOHAIbHBIX KOMIICTCHIIHH,
MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCITUTUIMHAMHA 001Ie00pa3oBaTenbHOT0 U 00MIETPOPEeCCHOHATLHOTO ITUKIOB yueOHoro miaana OI1.

11




BelllecTBa [onep)kaHue OCMOTHYECKOT0 OasiaHca
IIpakTuyeckoe 3ansaTue Ne 1
buonorudeckas poiab MHHEpPAIBHBIX BEHIECTB B  OOCCIICUCHHHM  IKU3HEICATCILHOCTH
OpPraHHU3MOB, MIPOSBIICHUS ArcOaNaHca MUHEPAIbHBIX JIEMEHTOB

Tema 2.2. Coaep:xanue y4eOHOro MaTepuaJia

Buojgornyeckun Ba;kHbIe
XHMHYECKHE COeTMHEeHUSA

benku. CoctaB u crpoeHue 0eiakoB. AMMHOKUCIOTHI — MOHOMEpHI OenkoB. Hesamenumble u
3aMEHHUMBIC aMUHOKHUCJIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOU
MOJIEKYJbl (MIepBUYHAs, BTOPHYHAs, TPETHYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. buonormueckne ¢yHkuun OenkoB. DepMeHTHI — OHOJOTHYECKHE
karanuzaropel. CTpoeHue QepMeHTa: aKTHBHBI LEHTp, cyOcTpaTHass CHeU(pUUHOCTb.
KodepmenTtsl. Buramunsl. OTiinuust pepMEHTOB OT HEOPTraHUYECKHUX KaTaIH3aTOPOB.
VYraeBoasl: MOHOcaxapubl (Tir0Ko3a, pubo3a M Je30Kkcupubo03a), Aucaxapuisl (caxaposa,
JIAKTO3a) M ToJIMcaxapuabl (KpaxMmay, TIUKOTCH, IeJUTI003a). buoiornueckue QyHKIUH
yraeBooB. JIunuael: Tpurnuuepusl, pochonumnuasl, crepousl. ['uapodunbHo-ruapodoOHbIe
cBolicTBa. buonornueckne GpyHkunu munuaoB. CpaBHEHUE yTIEBOAOB, OCIKOB M JIMIHAIOB KaK
ncrouHnkoB sHepruu. Hykneunossle kucnotsl: JJHKu PHK. Hykneorunbsr — moHOMEphI
HykienHoBbIX Kucior. Ctpoenune u ¢ynkumun JIHK. Crtpoennme m ¢ynkmmu PHK. ATO:
CTpoeHue U PYHKIMU

JlabGopaTopHnas padora Nel
Omnpenenenue ButamMmuHa C B IPOAYKTaX MUTAHUS

Tema 2.3.
CrpykTypHO-
(pyHxuHoOHANIBbHAS
OpraHu3anms KJIeTOK

Conepxanue y4eGHOro MaTepuajia

[uTtonmorus — Hayka o kjieTke. Knerounas teopust — mpumep B3auMOoAeUCTBUSA UJie U (HaKTOB B
HAy4YHOM IMO3HAaHWH. METO/Ibl U3yUEHHS KIIETKHU.

Krnerka xak menmoctHas sxuBas cucrtema. OOIIve NpU3HAKU KIETOK: 3aMKHYTas HapysKHas
MeMOpaHa, mosiekyibl JJHK kak renerndeckuii annapar, cuctema cuHTe3a Oelnka.

Tumbel  KJIETOK: dyKapuoTHUeckas W mpokapuotudeckas. (OCOOEHHOCTH  CTpPOEHUS
MPOKApUOTHUECKOW KiIeTKU. Kierounass crteHka Oaktepuil. CTpoeHHE DYKapHUOTHUECKOU
kieTkd. OCHOBHbBIE OTJIMYHWS PACTUTEIHHOMW, )KUBOTHOW M TpUOHON KIeTKU. [loBepXHOCTHBIE
CTPYKTYPHI KIIETOK— KJIETOYHAs CTeHKa, TIUKOKAIUKC, WX (QyHkmuu. [lmasmatudeckas
MeMOpaHa, ee CBOMCTBA U (PYHKITHH.

[utonnazma u ee opraHouasl. OmgHomMemOpanHble opraHownabl kieTku: OIIC, ammapar
lonbmxu, sm3ocomel. I[loryaBTOHOMHBIE OpraHoOWIbl KIETKU: MHUTOXOHIPHUM, IIJIACTHJIBI.
[TpoucxoxaeHne MHUTOXOHIpPUN © TacTuA. Bunbl mmactun. HememOpaHHBIE OpraHOUIBI
KJIETKA: PHUOOCOMBI, KIIETOYHBIM IIEHTP, UEHTPUOJIM, PECHUYKH, KIYTUKH. DYHKIHMH
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OpPraHoUJIOB KJIETKU. BKiroueHus .
Snpo — peryasaTopHblil LeHTp kieTku. CTpoeHue sipa: saepHas 000JI0uKa, KapHOIUla3Ma,
XPOMATHUH, SAPBILIKO. XPOMOCOMBL. TpaHCIOPT BELIECTB B KJIETKE

JlaGoparopHasi padora Ne2 1
CrtpoeHne KIETKH (pacTeHUs, >KUBOTHBIC, T'pUObI) M KICTOYHBIC BKIIOUEHHS (Kpaxma,
KapOTUHOUIbI, XJIOPOIJIACThI, XPOMOILJIACTHI)
Pa3nen 3. dKuszHenesasTeJbHOCTh KJIETKH 6 OK 01, OK 02,
Tema 3.1. Conep:kanue y4e0HOT0 MaTepuaJia 3 OK 04
OO0MeH BelecTB OOmeH BelecTB, WM MeTabonu3M. AccuMuisanus (IJIACTUYECKUM OOMEH) M AUCCUMMIISALUS 2
U NpeBpalieHue SJHePpIrun | (3HepreTuyeckuii oOMeH) — JBE CTOPOHBI €JMHOrO IMpoliecca meradonusma. Poib 3akoHOB
B KJIeTKe COXpaHEHMs BEIIECTBA M DSHEPrUM B IMOHMMaHMHM MeTabonmm3Ma. Tumbsl oOMEHa BEIIECTB:
aBTOTpoHBIA U rerepoTpodHblii. Ponb ¢(epmeHTOB B 0OOMEHE BELIECTB U NPEBpALCHUU
sHeprun B Kkietke. PortocuHTe3. CBetoBas M TemMHOBas (a3pl (orocuHTeza. Peakium
dotocunTesa. DpdexTrBHOCTH (hoTOCHMHTE3a. 3HaYeHHE (POTOCHHTE3a IS JKU3HHU Ha 3emIie.
Bnusiaue ycnoBuii cpensl Ha ()OTOCHHTE3 M CIOCOOBI MOBBIIMICHUS €r0 MPOTYKTHBHOCTH Y
KyJbTYpHBIX  pacTeHuil. XeMocuHTe3. XEeMOCHUHTe3Upyrolue OakTepuu. 3HaueHHUe
XEMOCHHTE3a JJIs1 )KU3HU Ha 3eMiie.
OHepreTnyeckuii oOMeH B KJleTKe. PaclierieHne BelecTB, BbIIEIEHHE M aKKyMYJIUpPOBaHHE
SHEPruu B KIETKE. OTallbl 3Hepreruyeckoro obOMmeHa. [nmkonus. BpokeHuen ero BHIBI.
KucnopoaHoe okucieHue, WM KIETOYHOE abixaHue. OkuciauTenabHoe (ochopuiIupoBaHUe.
O} beKTHBHOCTh YPHEPTrETUIECKOTO 0OMEHA
CamocrositeibHas padora o0y4yarommxcs Ne2 1
3anojaHeHne CPaBHUTEIbHOM TaOJIMIIbl XapaKTEPUCTHK TUIIOB OOMEHA BELIECTB
Tema 3.2. Coaepxkanue y4eOHOIro MaTepuaJa 2
Buocunres 0eaka Peakuuu matpuunoro cunresa. ['enerndeckas undopmarus u JJHK. Peanuzamus renerndeckoit 1
nHpopManuu B KieTKe. ['eHeTHuecKuid KoJ M ero cBOWCTBA. TpaHCKPUIIMS — MaTPUUHBIHA
cunre3 PHK. Tpancnsanus — OuocunTe3 Oenka. Ortanbl TpaHcmsuud. KoaumpoBanue
aMUHOKHCIIOT. Postb pubocoM B OrocuHTe3€e Oenka
IIpakTnyeckoe 3ansaTHe Ne2 1
Pemenue 3a1a4 Ha onpe/iesieHre I0CIe10BaTENbHOCTH HYKJICOTHIOB
Tema 3.3. Coaepxanue y4eOHOro MaTepuaJa 1
Bupycsi Heknerounsie ¢opmbl xu3Hu — Bupychl. Mctopusi otkpbitus Bupycos (/. W. ViBaHoBckwuii). 1

OCOOEHHOCTH CTPOEHUS M KU3HEHHOTO LUKJIa BUpycoB. bakrepuodaru. bonesnu pacrenuit,
KUBOTHBIX U Y€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nMmmyHonedunura yenoseka (BUY) —
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‘ B0o30yutens CIIM/a. IIpodunakTiuka pacnpoCcTpaHSHHs BUPYCHBIX 3a00JIeBaHUN

Pa3znea 4. PasMHoOKeHN e M HHAMBHAYVAJLHOE PA3BUTHE OPraHN3MOB

Tema 4.1.
Ku3HeHHBIN UK
KJIETKH

Coaep:xaHue y4eOHOro MaTepuaJia

Kierounslii 1wk, WM S>KU3HEHHBIM 1K KiIeTku. HMHTepdasza m muto3. Ilporeccsr,
npoTekaromue B uHTEpdaze. Perumkanus — peaknus marpuyHoro cuareza JIHK. Crpoenue
XpoMOcOM. XPOMOCOMHBIM HaOOp — KapuoTHN. JIMIUIOMIAHBIA M TaIJIOWIHBIA XPOMOCOMHBIC
HaOopel. XpomaTuabl. [{uTonornueckue OCHOBBI Pa3MHOKEHUS U WHJIMBUYyaTbHOTO PA3BUTHUS
opranu3moB. /lenenue knetku — Muto3. Ctaaun muto3sa. [Iponeccel, mpoucxoasume Ha pa3HbIX
cTaausix MuTo3a. buosiornueckuit cmpicst MuTo3a. [IporpamMmmupyemast rTubesb KJIETKH - arorTo3

— N2

CamocrosiTesibHast padoTa o0yyaromuxcs: Ne3
Pa3paboTka JeHTHl BpeMEHH KU3HEHHOTO IHUKJIA KJICTKH

Tema 4.2.
®opmMbl pa3MHOKEHUA
OPraHu3MoB

Coaep:xxanue yueOHOro MaTepuaJia

@opMbl pa3MHOKEHHSI OPraHU3MOB: Oecroyioe W IMoyioBoe. Buabl Gecrosioro pa3MHOXKEHUS:
JeTICHHE HAJBOE M MOYKOBAHWE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETATHBHOE
pasMHOXkeHue. MckyccTBeHHOE KJIOHHPOBAaHHUE OPraHU3MOB, €r0 3HaYCHHE ISl CEeJICKIUU.
[TonoBoe pa3MHOXEHHE, ero OTIu4us oT Oecrosoro. Meiio3d. Cramuu meiosa. [Ipomeccsr,
MpoucCXose Ha craausx wmeiio3a. IloBemenue xpomocoM B Meio3e. Kpoccunrosep.
buonoruyeckuii cMpica U 3HaueHHe Melo3a. ['ameTorenes — mporecc 0O0pa3oBaHUs MOJOBBIX
KJICTOK Y JKHMBOTHBIX. ITosmoBEIE KeJle3bl: CEMEHHHKH U SUYHUKM. O6pa3013aHI/Ie U pa3BUTHUC
MOJIOBBIX KJIETOK — TraMeT (CrepMaro30M[], SHIEKIeTKa) — CHepMaToreHe3 M OOTEHE3.
Oc00EHHOCTH CTPOCHHMS SIMIEKIIETOK U criepMaTo3ouioB. OmnonoTrBopeHue. [lapreHorenes.

CamocrosiTeibHas padora odyuaromuxcs Ned
3anosnHeHne TaOIMIBI C KPAaTKOM XapakTepUCTHUKOW U mpumepamMu (OpM Ppa3sMHOKEHHS
OpraHu3MOB

Tema 4.3.
NuauBuayansHoe
pa3BUTHE OPraHU3MOB

Coaep:xanue yueOHOro MaTepuaJia

WnauBuayanbHOe pa3BUTHE (OHTOreHe3). DOMOpHOHAIbHOE pa3BUTHE (IMOpHOreHe3). JTarbl
SMOPHOHAJIILHOTO  Pa3BUTUS Yy TO3BOHOYHBIX KMBOTHBIX: JApOOJIEHHE, TacTpyJsIus,
opranorenes. [loctamOpuonanbHoe pazBuThe. TUIBI TOCTIMOPHOHANIBHOTO PAa3BUTHS: MPSIMOE,
HenpsMoe (JIMYMHOYHOE). BiustHue cpenbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIIOCOOHBIE
BBI3BIBATH BPOXKIEHHBIE YyponacTBa. Poct m paszButue pacreHuil. OHTOreHe3 LBETKOBOIO
pacTeHHUs: IBOMHOE OIIOIOTBOPEHUE, CTPOCHUE CEMEHM, CTaJIMH Pa3BUTHUS

IIpakTHyeckoe 3ansaTHEe Ne3
Wudeknmonnsle 3abosieBaHUsl U SMHUAEMHM B HMCTOPUHM 4YelloOBeyecTBa. BakuuHamms Kak
npoduIakTiKa MHPEKIIMOHHBIX 3a00J1€BaHNNA

OK 01, OK 02,
OK 04
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Pasznen 5. HaciaeacTBEeHHOCTh M H3MEHUYHMBOCTh OpPraHusmMoB (Bcero)

Pazoen 5. Hacneocmeenrnocmov u uzmenuugocmsy op2anuimoe (1 cemecmp)

Tema 5.1.
3aKOHOMEPHOCTH
HacJieJJ0BaHUS

Coaep:xaHue y4eOHOro MaTepuaJia

[IpenMer u 3ama4yuM TeHETUKH. PoOjb UTOJOTMHM M AMOPHOJOTHU B CTAHOBJICHUH T'CHETHKH.
Brman poccuiickux W 3apyOeKHBIX YYCHBIX B pPa3BUTHE TEHETUKH. METONbl TEHETUKU
(TMOpHUIOJIOTUYECKUH,  IUTOTCHETHYECKHH,  MOJICKYJIIPHO-TCHETHUECKUN). OCHOBHBIE
TCHETUYECKUE TIOHATHUS. | eHeTH4ecKasi CHMBOJIMKA, HCIIOJIb3yeMast B CXeMaX CKPEIIUBAHUM.
3aKOHOMEPHOCTH HaCJIeJIOBaHMsI TPU3HAKOB, ycTaHOBIeHHBbIC . Mennenem. MoHOrnopuHoe
CKpeIMBaHWE. 3aKOH  eQUHOOoOpasus TUOpPUAOB  IMEpBOro  IMOKoeHus.  [IpaBmiio
JTOMUHUPOBaHMUA. 3aKOH pacIleIUICHUs NpH3HAKoB. ['Mmore3a 4YucTtoThl Tamer. llomHoe u
HEMOJIHOC JOMHUHUpPOBaHHE. JJUTHOpUIHOE CKpelMBaHre. 3aKOH He3aBUCHMOTO HACIICIOBAHUS
NpHU3HAKOB. [lUTOreHeTHYeCKHe OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUS. AHAIM3HPYIOIICE
cKkpemuBanue. Mcronp30BaHue aHATM3UPYIOMIETO CKPEIIMBAHMS JUIS ONMPEICICHHS] TeHOTHIIA
ocobu

— NI%l;

IIpakTHyeckoe 3anaTne Ned

Pemrenue 3agau Ha omnpeneneHre BEPOSATHOCTH BO3HUKHOBEHHUS HACJIEACTBEHHBIX MPU3HAKOB
IpyH MOHO-, JH-, TOJWTHOPUIHOM ¥ aHAIM3UPYIONIEM CKPEIIMBAHUH, COCTABJICHHC
TEHOTUIIMYECKUX CXEM CKPELIMBAHUS

Tema 5.2.
Cuenjiennoe
HaCJIeJ0OBaHHE
NPHU3HAKOB

Conepxanue y4eGHOro MaTepuasia

CuernnieHHOe HacneAoBaHue Mpu3HakoB. Pabota T. Moprana mo CIENIEHHOMY HacleI0BaHHIO
reHoB. Hapymienue cuemieHus TeHOB B pe3yJibTaTe KPOCCHHTOBEpa. XPOMOCOMHAs TEOPHS
HAaCJEACTBEHHOCTH. | eHeTnueckue KapThl.

l'enernka moma. XpoOMOCOMHOE OINpEIEICHHE IMoja. AYTOCOMBI M IOJOBBIE XPOMOCOMBI.
['omorameTHele U rereporaMeTHble opraHu3Mbl. HacliemoBaHue NpHU3HAKOB, CIEIUICHHBIX C
10JIOM

IIpakTHyeckoe 3anaTHE NS
Pemenue 3amgau Ha onpeneneHUE BEPOATHOCTH BO3HMKHOBEHMSI HACIEICTBEHHBIX NPU3HAKOB
IIPY CLIETJICHHOM HacJIeZJOBAHUH, COCTABJICHHE FT€HOTUITMYECKUX CXEM CKpEIIMBaHMs

CamocrositeibHas padora o0y4yaromuxcs NeS
Pa3paboTka rnoccapus

Tema 5.3.
3aKkoHOMepHOCTH
U3MEHYHBOCTH

Coaep:xanue yueOHOro MaTepuaJia

N3menunBOCTh. BHbl M3MEHUMBOCTU: HEHACIEACTBEHHAs W HacleACTBeHHasd. Ponb cpenbl B
HEHACJIeICTBEHHON H3MEHYMBOCTHU. XapaKTepUCTHKA MOIU(PHUKAIMOHHON HM3MEHYHBOCTH.
BapuauvoHHbIN psii 1 BapuanuoHHas kpuBasd. Hopma peakumu npusHaka. KonndecTBeHHble U

OK 01, OK 02,
OK 04
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Ka4yeCTBEHHBIC MMPU3HAKU M UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON N3MEHYHBOCTH.
HacnencrBeHHas, MM TE€HOTUIIMYECKass W3MEHYMBOCTb. KoMOMHATHBHas WM3MEHYMBOCTD.
Meiio3 ¥ TOJOBOH mpolecc — OCHOBa KOMOMHATHBHOW HM3MEHUMBOCTH. MyTalMoHHAas
n3MeH4MBOCTh. Kitaccudukanus MyTalnuii: TeHHblE, XpOMOCOMHBIE, T'eéHOMHble. Yacrora u
NpUYUHBI MyTanui. MyrtareHubie (akTopbl. 3aKOH TOMOJIOTHUECKUX PAIOB B HACIIEICTBEHHOM
U3MEHUYUBOCTH

H. 1. BaBuwiiosa

IIpakTuyeckoe 3ansaTHe Ne6

Pemenue 3agad Ha omnpejeneHre BEPOSTHOCTH BO3HUKHOBEHHS HACJIEACTBEHHBIX MPU3HAKOB
IpPU  PA3IUYHBIX THUOAX B3aUMOJICHCTBUS TE€HOB, COCTABJICHHE TEHOTUIIMYECKUX CXEM
CKpelBaHus

2 cemecmp

Pazoen 5. Hacieocmeennocms U u3MeH4UE0CHb Op2anu3moe (2 cemecmp)

Tema 5.4.
I'eneTnka 4yesioBeKa

Coaep:xanue yueO0HOro MaTepuaJia

I'enetnka udenoBeka. Kapuorun denmoBeka. OCHOBHBIE METOABl TEHETUKU 4YEJIOBEKa:
TeHEaJOTHYeCKuii, ONU3HELOBBIA, NHUTOTEHETUYECKHH, OWOXUMUYECKUH, MOJIEKYISIPHO-
reHeTudeckuid. COBpEeMEHHOE ONpe/esieHUe TEeHOTHUIIA: TOJIHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUITUPOBaHue, B ToM uucie ¢ nomoiibio [MI[P-ananuza. HacnencrBennsie 3a0osieBaHus
YeJIOBeKa: TEHHbIe OOJe3HH, OOJIe3HM ¢ HACJIEACTBEHHOW MPEeApacroiIoKeHHOCTHIO,
XpoMocomHble 0Oose3nu. ComaTrhyeckue ¥ TreHepaTuBHble MyTanuu. CTBOJOBBIE KIETKH.
[TpuHuunB 370poBOTO 00pa3a KU3HU, TUATHOCTUKU, TPODHUIAKTHKA U JICUCHUSI TEHETUUECKUX
0one3neil. Menuko-reHeTHUecKoe KOHCYJIbTHpPOBaHHE. 3HAUCHUE MEIUIIMHCKON TeHETHKH B
MPEAOTBPAIIEHUH U JICUCHUH T€HETUYECKUX 3a00JIeBaHUH YeIOBEKa

HNIN&

IIpakTnyeckoe 3ansaTue Ne7
CocraBneHne 1 aHAJIU3 POAOCIOBHBIX YEJIOBEKa

Pa3zgena 6. IB0oTIONMOHHAA 0MOJIOTUS

|

Tema 6.1.
IBOJIIOLMOHHAS TEOPHUS
U ee MeCTo
B OMosiorumn

Conep:xxanue yueOHOro MaTepuaJia

w

[Ipennoceuik BOBHUKHOBEHHUS 3BOJIIONMOHHOW TEOPUH. DBOJIOIMOHHAA TEOpHUS U €€ MECTO B
Ouornoruy. BnusHWE HBOMIONMOHHOW TEOPHH HAa pa3BUTHE OWOIOTUM W APYTUX HAyK.
CaunerenbcTBa 3BOMIONMH. [lameoHTONIOrHYECKHE: TTOCIEA0BATENbHOCTh TOSIBIEHUS BUJIOB B
MAJICOHTOJIOTUYECKONM JIETOMHCH, TepexoaHbie ¢opmbl. buoreorpaduueckue: CXOJACTBO H
paznuuue dayH u ¢GIOop MATEPUKOB U OCTPOBOB. IMOPHOJIOTHUECKHUE: CXOJCTBA W PAa3TUIM
SMOpPHUOHOB pa3HBIX BUIOB IMO3BOHOYHBIX. CpaBHUTEIBLHO-aHATOMUYECKHE: TOMOJOTHYHEIE,
aHAJIOTUYHBIC, PYJMMEHTAPHBIC OPTaHbl, aTaBU3MbL. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO

OK 01, OK 02,
OK 04
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MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHUX MyTel y BCEX IKHMBBIX
OpPraHU3MOB.

OpomonuonHas teopus Y. [lapsuna. IIpennocbuiku BOSHUKHOBEHMS JapBUHU3MA. [[Brkyiue
CHJIBl 3BOJIONMHM BUAOB 10 JlapBuHy (M30BITOUHOE Pa3MHOKEHHE IIPU OIPaHMYCHHOCTH
pecypcoB, HeonpeaenéHHasi K3MEHYHBOCTh, 00ph0a 3a CYIIIECTBOBAHKE, ECTECTBECHHBIN 0TOOD).

CamocTrosiTesibHasi padoTa o0yuarommxcs: Ne6 1
Pa3pabotka rioccapus
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHS IBOJIOLMOHHOTO YUEHUs
Tema 6.2. Coaep:xaHue y4eOHOro MaTepuaJia 2
Muxkpo3Boarouus Cunrernueckast Teopusi sBomoiuu (CTD) u e€ OCHOBHBIE MONOKEHUS. MUKpPOIBOIIONUS. 2
[Tomynsus Kak equHUIA BUJIA U 3BOJIIOLUH.
JBwxymie cuibl ((aKTOpHI)IBOMIONUN BUAOB B MpHpoae. MyTallMOHHBI mpolecc u
KOMOWHATHBHAsA W3MEHYMBOCTH. [lomynsimoHHbIe BOMHBI W Apeiid reHoB. M3omsamus u
murpanus. EctecTBeHHbII 0TO0p — HanpaBistomuii pakTop Botonud. POPMBI €CTECTBEHHOTO
orbopa. IIpuCTOCOOIIEHHOCTh  OPraHM3MOB  KaK  pe3yjbTaT  dBOMIOUUH. [Ipumepsr
npucnocoOIeHut y opranu3mMoB. ApoMopho3bl U uanoanantanuu. Bug u BugoodpazoBaHue.
Kputepun Buga. OcHOBHBIE HOpPMBI BHI000pa30BaHMs: reorpaduueckoe, IKOJIOTHIECKOe
Tema 6.3. Coaepxanue y4eOHOro MaTepuasa 2
Maxkpod3BoJrronus MaxkposBomtorusi. PopMmbl  3BOJIONUU:  (PUIETHYECKAs, JAWBEPreHTHAas, KOHBEPIeHTHas, 1
napauienbHas. HeoOpaTuMocTh 3BONTIOIMU
IIpakTHyeckoe 3anATHE N8 1
CpaBHeHHe BHJIOB 110 MOP(OJIOTHYECKOMY KPUTEPHIO
Paznen 7. Bo3HMKHOBEeHHE M pa3BUTHE KM3HU HA 3emJie 8 OK 01, OK 02,
Tema 7.1. Coaep:xaHue y4eOHOro MaTepuaJia 3 OK 04
3apoxknenne JloHay4HBIE IPEACTABIEHUS O 3apOXKIACHUH XU3HU. HayuHble runoTe3sl BOSHUKHOBEHHUS KU3HU 2

" Pa3BUTHE )KU3HHU

Ha 3ewsie: a0uOTeHEe3 MW MaHCHepMHs. XUMHYECKas OHBONIONUA. AOHWOTEHHBIH CHHTE3
OPraHMYECKHUX  BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAJIBHOE IOATBEPXKIACHUE
XUMHUYEeCKOH sBosonnn. HauansHbie aTansl Ononornyeckoi sBomtonun. [ unoreza PHK- mupa.
dopmupoBaHUEe MEMOPAHHBIX CTPYKTYP M BO3HHUKHOBEHHUE MPOTOKJIETKU. [IepBbie KIeTKH 1 X
sBomonns. POpMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butre xu3Hu Ha 3emuie 1o spaM U nepuonaM. Kartapxeil. Apxelickas U IpoTepo3oiicKas
opel. Ilaneozoiickass spa u e€ mnepuoabl: KeMOPHICKUI, OPAOBUKCKUHM, CHIIypUNCKHH,
J€BOHCKMM, KaMEHHOYIOJBbHBIM, NEepMCKHA. Me3o3olickas spa U €€ IEepUOoJbl: TPUACOBBIM,

IOpCcKuii, MenoBoil. KaitHo3oMckasgs 2pa ©W €€ Nepuojbl: MaJCOreHOBBIM, HEOTCHOBBIM,
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AHTPONOT€HOBBIM.

CamocTrosiTesibHasi padoTa o0yuarommxcst Ne7
Pa3paboTka J1eHTHl BpeMEHH BOZHUKHOBEHUS U PAa3BUTHSI JKU3HH Ha 3eMIIe

Tema 7.2.
Cucrema OpraHn4ecKoro
mupa. Illpoucxoxaenue
YyeJI0OBeKa —
aHTpOIOreHe3

Conep:kanue y4eOHOT0 MaTepuaJia

w

Cucrema OpraHMYECKOro MHpa Kak OTpakeHue HBoionur. OCHOBHBIE CHCTEMATUYECKUE
TPYIIBI OPraHW3MOB. XapaKTEPUCTHUKA KJIMMaTa M T'eOJIOTMYECKHX MpoieccoB. OCHOBHBIC
3Tarbl ABOJIOIMH PACTUTEIBHOTO U XHUBOTHOTO MHUpa. ApoMOp(}03bl Y paCTEHUH U KUBOTHBIX.
[TosiBeHue, paciBET U BEBIMAPAHUE TPYIII )KUBBIX OPTaHHU3MOB.

DBOIOIMS YeIOBeKa. AHTPOIIOJIOTHS KaK HayKa. PasBuUTHE TIpeCTaBICHHUA O TIPOUCXOXKICHUU
yenoBeka. MeTo/ibl U3y4eHus aHtpornorenesa. CXoACTBa U pa3IuyvMs YeJOBeKa U >KUBOTHBIX.
CucremaTdeckoe TIOJIOKCHHUE 4YelloBeka. JIBmwkymme cuibl ((akTopbl) aHTPOIOTEHE3a.
HacnencTBennass M3MEHYMBOCTh W €CTECTBEHHBIM OTOOp. OOIIECTBEHHBI 00pa3 >KU3HH,
M3TOTOBJICHUE OPYIHM TPY1a, MBIIICHUE, PEYb.

CamocrosiTesibHas padoTa o0yuaromuxcs Ne§
Pa3paboTka JeHTHl BpeMEHH MTPOUCXOXKICHUS YSIIOBEKA

Tema 7.3.
OcHoBHBIE CTAINH
IBOJIIOILNH YeJI0BEKA

Coaep:xanue yueOHOro MaTepuaJia

OCHOBHBIE CTaJIMM U BETBYU JBOJIIOLIMY YEJIOBEKA: aBCTPAIONUTEKH, YestoBek ymensli, YenoBek
npsAaMoxonamui, YenoBek HeaHIepTalbCKUM, YenoBeK pa3syMHBIM COBPEMEHHOIO THIIA.
Haxonky uckomaembIX OCTaHKOB, BpeMsl CYLIECTBOBAaHMSI, 00JaCTh pacHpOCTpaHEHUs, 00bEM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJBINME pachl: €BpONEOHAHAs (eBpa3uiickas), HErpo-
aBcTpaJiouJiHast  (PKBaTopuainbHas), MOHTOJIOMJIHAs (a3uMaTcKo-aMepuKaHckas). UepTsl
MPUCTIOCOOJIEHHOCTH IMPEICTAaBUTENEH UEIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBAHMS.
EnnncTBO yenoBeueckux pac. Kpuruka pacuzma

IIpakTnuyeckoe 3ansitue Ne9 (Ha BbIOOp MpenoaaBaresns)

«Bpewms 1 myTH paccenieHus 4elloBeKa 110 IJTAaHETe)

wm «IIpucnocoOaeHHOCTh yenoBeKka K pa3HbIM YCIOBUSM cpeabl. BiusHue reorpadpudeckoit
cpenbl Ha MOP(}OJIOTHIO M (PU3HOJIOTHIO YEJTOBEKaY

Pa3zgea 8. OpranusMbl M OKpPVIKAIOLIAS Cpea

Tema 8.1.
Ikos0rus
Kkak Hayka. Cpeabl
JKU3HH.
IKOJIOTHYECKHE

Conep:kanue y4eOHOr0o MaTepuaJia

DKoJorusl KaK Hayka. 3a/layd ¥ pas3felibl AKOIOTUU. MeTOoJIbl IKOIOTHYECKUX HCCIEAOBAHUN.
DKOJIOTHYECKOE MHPOBO33PEHUE COBPEMEHHOTO uesnoBeka. Cpenbl OOWTaHUS OPraHU3MOB:
BOJIHAsI, HA3€MHO-BO3/AyIIIHAsI, TOYBEHHAs, BHYTPU OpPraHU3MEHHAas. DKOJIOTUYECKUE (PaKTOPHI.
Knaccudukamnmsi sxoorndeckux (pakTopoB: aOMOTUYECKHE, OMOTHYECKHE W aHTPOIOTEHHBIE.

— | [0

OK 01, OK 02,
OK 04, OK 07
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(paxTopsl JlelicTBUE SKOJIOTMYECKHX (DAaKTOPOB HA OpraHu3Mbl. AOuoTrnyeckue (HaKTOpBL: CBET,
Temneparypa, BiaxHOCTb. DortonepuoausM. IlpucnocoOneHus opraHu3MOB K JIEHCTBHIO
abrnotnyeckux ¢akTopoB. buonorunueckue putmel. bruotnueckue GpakTopsl. Buisl 6noTHUECKHX
B3aUMOJICHCTBUI: KOHKYpEHLUs, XHUIIHMYecTBO. IlapazuTusm, MyTyanusMm, KOMMEHCAINU3M
(KBapTUPAHCTBO, HAXJIEOHMYECTBO), aMEHCAIM3M, HEUTpaIu3M. 3HAYCHHE OHOTHYECKUX
B3aUMOJICHCTBUH IS CYIIECTBOBAHUSL OPraHU3MOB B IPUPOJHBIX COOOLIECTBAX
Tema 8.2. Coaeprxanue yueOHOro MaTepuaJia 2
JKOJI0THYecKHre OKoJIOTHYeCKME  XapakTepuCTUKU  nomyssauud. OCHOBHBIE — IOKa3aTelad  MOIMYJISALMH: 1
XapaKTepPUCTUKH YHUCJIEHHOCTb, IUIOTHOCTh, POKJAEMOCTh, CMEPTHOCTb, IPUPOCT, Murpanus. JuHamuka
NONYJIALUU YHUCICHHOCTH NOMYJISIUU U €€ PeryJIsiiusl
IIpakTnueckoe 3ansaTue NelQ 1
[To1cuéT MIOTHOCTH NONYJISIIMKA Pa3HbIX BUIOB PaCTEHUIN
Pa3znen 9. Coo01ecTBa M 9K0J0rHYeCKHe CHCTEMbI 10 OK 01, OK 02,
Tema 9.1. Coaep:xxanue yueOHOro MaTepuaJia 2 OK 04, OK 07
CoobmecrBa Coo0bmiecTBo opraHu3mMoB — 6uoneH03. CTpYKTyphl OHOLIeHO3a: BUAOBAs, IPOCTPAHCTBEHHAS, 1 K®2.1
OPraHHM3MoOB, Tpoduueckas (numesast). Bunsl-nomunantel. CBsi3u B OHOIIEHO3E.
IKOCUCTEMBbI Okonornyeckue cuctembl (3kocucrteMmsl). Ilonarue o0 »skocucreme u  OHOreoLEHO3E.
QDYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopoT BemiecTB M MOTOK SHEPrHMM B SKocHcTeMe. Tpoduyeckue (MUILEBHIE) YPOBHU
skocuctembl. IlumeBsle nenu u cetd. OCHOBHBIE TOKa3aTelIM 3KOCHUCTEMBI: Omomacca,
MPOAYKIMSA. DKOJIOTMYECKHE MUPAMUJBL: MPOIYKIUHU, UYUCIEHHOCTH, Omomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOpEryJisinusl, pazsutue. Cykueccus.
CamocrositeibHas padora o0y4yarommuxcs Ne9 1
CocTraBiieHHE CXeM KpYroBOpOTa BELECTB
Tema 9.2. Coaepxkanue y4eOHOIro MaTepuaJa 2
IIpupoaneie 3xocucremel | [IpupomHbIe  3KOCHUCTEMBL. OKOCHCTEMBI peK M 03€p. DKOcHCTeMa XBOWHOTO — HITH 2

LIMPOKOJINCTBEHHOTO neca. AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpOIKOCHCTEMBI.
YpOoskocucreMbl. buomornueckoe M XO3SMCTBEHHOE 3HAUYE€HHWE  arpodKOCUCTEM U
ypboskocucteM. buopasHooOpasue Kak ¢akTop ycroiumBoctd sKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

TIK ®I'OC CIIO npodecchn uiy cenyuanbHOCTH JOJKHBI ObITh OTPAXKEHBI B COAEPKAHUU y4eOHOTO MaTepHaa
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Tema 9.3. Coaep:xaHue y4eOHOro MaTepuaJia 2
buocdepa — VYuenue B. . Bepuaackoro o 6uocdepe. I'panunibl, coctaB u cTpykTypa o6mochepnl. Kupoe 2
riaodajbHas BemectBO u  ero (Qgynkuumu. OcoOeHHOCTH OHOCheEpbl Kak TI00aTbHOH 3KOCHUCTEMBI.
IkocucremMa 3eMiin Jlunamuueckoe paBHOBecMe W oOpaTHas cBsi3b B Ouochepe. KpyroBopoTsl BeliecTB u
OMOTCOXMMHUYECKHE IMKIIBI SJIEMEHTOB (yTiepojaa, a30Ta). 30HaIbHOCTh Onocdepbl. OCHOBHBIE
OMOMBI CYIIIH
Tema 9.4. IIpodeccuoHaTbHO OPMEHTHPOBAHHOE cOdep:KaHMe (cofep:KaHHe MPUKJIATHOI0 MOLYJIsA) 2
Bausinue UYenoseuectBo B Ouocdepe 3emiid. AHTPONOTreHHbIE M3MEHEHHS B Ouocdepe. [mobanbHbIC -
AHTPONMOT€HHBIX sKosoruueckue Tmpobiembl. CocyliecTBOBaHME MPHPOIbI W dYenoBedectBa. (CoxpaHeHHE
(daxTopos Ha Ouocepy | OmopazHOOOpa3Msi Kak OCHOBA YCTOWYMBOCTH Onocdepsl. OCHOBA PAIMOHAIBHOTO YIIPABIICHUS
MIPUPOJTHBIMH PECYpCaMH M X UCIOJIb30BaHME. JlocTHKEHMSI OMOJIOTUH U OXpaHa TIPUPO/IBI
IIpakTnyeckoe 3ansaTue Nell 2
OTX0/1bl MPOU3BOJICTBA
Tema 9.5. IIpodeccrnoHabHO OPUEHTHPOBAHHOE Co/lepKaHue (CopdepKaHue MPUKJIATHOTO MOYJIs) 2
Bimsinue couMaibHO- | 310pOBbe U €ro cocrapistomue. MakTophl, MOJOKUTEIBHO W OTPULATEIBHO BIUSIONIME HA -
IKOJOrHYECKUX opranu3M 4enoBeka. IIpoOiieMa TEXHOr€HHBIX BO3JECUCTBUH Ha 3/I0pOBbE 4YEJIOBEKa
(aKTOpOB HA 310POBbLE | (ITCKTPOMATHUTHBIC ITOJIs, OBITOBAsI XUMHUS, M30BITOUHBIC IIIYMbI, PAHAIIUS U T.I1.). AJanTarus
Yyes0BeKa opranu3ma denoBeka K (akTopam okpyxaromiei cpeasl. [IpuHIunsel  GopmMupoBaHus
3opoBbecOeperatoniero nosefaeHus. dOuzndeckas aKTHBHOCTh W 3/10pOBbE. bHOXMMHUYECKHE
ACTEKThl PAIIOHATHHOTO MTUTAHUS
JlaGopaTopuas pa6ora Ne3 2
YMcTBeHHasi pab0TOCTIOCOOHOCTD
Paznen 10. Cesnekuyisi OpraHu3MoB, OCHOBBI OMOTEXHOJI0THY 6 OK 01, OK 02,
Tema 10.1. Coaep:xaHue y4eOHOro MaTepuaJia 2 OK 04, OK 07
Cenexnus Cenekuusa Kak Hayka M Ipolecc. 3apokKACHUE CeNeKIMHM M JoMecTukauus. Ydenue H. U. 2 IK 2.5

KaK HayKa M nmpouecc

BaBuioBa o meHTpax MHOTO0OOpa3usi W MPOUCXOXKICHUSI KYJIbTYPHBIX pacTeHui. LleHTphI
MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, mopona, mramMm. COBpEMEHHbIE METObI
ceneknuu. MaccoBbIi W WHAMBUAYaJIbHBI OTOOPHI B CEJIEKIIMHM PACTEHUW W JKUBOTHBIX.
Onenka »3kcTepbepa. bBIM3KOpPOICTBEHHOE CKpeluMBaHWe — WHOpuAMHT. Ywcras TUHMS.
CkpemmBanue 4YHCThIX JuHUWA. [ereposmc, wmm TtuOpuaHas cuia. HepoacTBeHHOE
CKpemuBaHue — ayropuauHr. OtrganénHas ruOpuamzanus u e€ ycnexu. VICKyCCTBEHHBIN
MyTareHe3 W IMOJy4YeHUE MOJUILUIONIOB. JIOCTMKEHUSI CEeNeKUUHU PACTEHUM, XUBOTHBIX M
MHKPOOPTraHU3MOB
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Tema 10.2. Coaeprxanue yueOHOro MaTepuaJa 2
OcHOBBI 0MOTEXHO/IOTHHM | BUOTEXHONOTHS KakK OTpacib TPOM3BOJACTBA. | e€HHAas WHXCHEpHs. OTambl CO3JaHHS 2
pexomOunanTHOM JIHK wm Tpancrenneix opranm3moB. Kierounas wumxenepus. Kietounble
KYJbTYPBI. MHuKpOKIIOHAJIBHOE pa3MHOKEHHE pacTeHUH. Kionnposanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. ODKOJIOTUYECKHUE U AITHUYECKHE
npo6aembl. 'MO — reHeTH4ecKU MOAM(PULUPOBAHHBIE OPraHU3MBbI
Tema 10.3. IIpogeccnoHaIbHO OPHMEHTHPOBAHHOE CO/IepKaHue (CoiepKaHue MPUKJIATHOTO MOAYJIsT) 2
buorexnoJsiorun OCHOBHbIE HalpaBJICHUS] COBPEMEHHON OMOTEXHOJIOTMU B MPO(ECCHOHANBHON NesATEIbHOCTH -
B ’KU3HHU U npodeccun | yemoBeka. Meroabl OMOTEXHOIOTHU. OOBEKThI OMOTEXHOJIOTHU. DTHKA OMOTEXHOJOTHYCCKHUX
U TeHEeTHYECKUX FKcrepuMeHToB. [IpaBuia noucka n aHanu3a OMO3KOIOTHYECKON HH(DOpMaLUK
W3 Pa3IMYHBIX HMCTOYHMKOB (HaydHas M y4eOHO-HAy4dHas JIMTEpaTypa, CPEICTBA MacCOBOMU
uHpopmauuu, cetb MIHTEpHET U Apyrue)
IIpakTuyeckoe 3anaTue Nel2 1
Kelicel Ha aHanu3 wuHbOpMALMKM O HAYYHBIX JOCTHXKEHHMSIX B O0JIACTM T'€HETHYECKUX
TEXHOJIOTUH, KJICTOYHON MH)KEHEPHH, TUIIEBBIX OMOTEXHOJIOTHH.
IIpakTn4yeckoe 3ansitue Nel3 1
3ammTa Keica: IpeICTaBICHUE Pe3yJIbTaTOB PEIICHUs KEHCOB (BBICTYIIJICHUE C IPE3EHTAIMEH )
Paznen 11. Penenue KeiicoB B 00J1aCTH OMOTEXHOJIOTH I 6 OK 01, OK 02,
Tema 11.1. IIpogeccnoHaTIbHO OPHEHTHPOBAHHOE COiCPKAHUE (COAePKAHUE MPHKJIAAHOTO0 MOAYJIA) 4 OK 04, OK 07
BuorexHoJsioruun Pa3BuTHe NpOMBIIUIEHHON OMOTEXHOJOTUN U €€ NMPUMEHEHHE B JKU3HM 4YEJOBEKa, MOMCK U 2 IK 2.5
B IIPOMBILVICHHOCTH aHamu3 MHGOpPMAlMM W3 PA3IMYHBIX MCTOUYHUKOB (HayuHas M yuyeOHO-HayuyHas JMTeparypa,
CpeacTBa MaccoBoil MHpopmaluu, cetb MlHTepHeT u npyrue)
IIpakTnyeckoe 3anaTue Nel4 1
Keiicbl Ha aHanu3 MHQOpPMAMM O Pa3BUTHM MPOMBIIUIEHHON OMOTEXHOJOrMH (MO0 MUHH-
rpynmnam).
IIpakTHyeckoe 3anaTHE NelS 1
3amuTa Kelca: NpeJCTaBICHUE PE3YyIbTaTOB PEIIEHUS KEHCOB (BBICTYIIJICHUE C IPE3EHTALMEN).
CamocrosiTesibHas padoTa o0yuarmuuxcsi NelQ 1
IToaroroBka npe3eHTalMy ISl 3aIUTHI Keiica.
CamocrosiTeibHas padora odyuarommuxcs Nell 1
IToaroroBka npe3eHTalMy ISl 3aIUTHI Keiica.
IIpomexyTouyHas arrectanus (1uddepeHunpoBaHHbIN 324€T)
Bcero: 72
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATePUAJTbHO-TEXHHYECKOMY 00ecIe4eHH 0

Y4eOHbI TpeaMeT peannsyercs B y4ueOHOM KaOuWHeTe Oe30MacHOCTH KHU3HEISATCIBHOCTH U
OXpaHbl Tpya.

O6opynoBanue yueOHOT0 KabuHeTa!

— MOCaJ0YHbIE MECTA MO KOJIMYECTBY O00YUaIOLIHXCS;

— pabodee MeCTO MpernogaBaTeis;

— METOJAMYECKHE MaTepuabl O MPEAMETY.

Texnuueckue cpenctBa oOydeHuss pabouero Mecta MpenojaBaTelNsi:  KOMIIBIOTEPHOE
o0Opy/I0BaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHUSAM O€30MacHOCTH U HAAEKHOCTH,
IpeaycMaTpUBalOIee BO3MOXXHOCTh MHOTO()YHKIIMOHAJILHOTO HCIIOJIb30BAaHUS KaOMHETa C IIeJIbI0
U3y4deHHs ydeOHOTO MpeaMeTa, MyJIbTUMeUiTHOe 000pyAoBaHKe (IPOSKTOP U MPOEKIIMOHHBIN KPaH WIH
MHTEPAaKTUBHAs I0CKA), JJOKaJIbHAsA CETh C BBIXOJOM B Internet.

HaumeHoBaHue cHeUaTbHOTO MOMEIICHUS: yueOHasi ayJUTOPHS JIJIsl IPOBEICHUS MPAKTUYECKUX
3aHSATUN, TPYINIOBBIX KOHCYJIbTAllMH, WHIMBUAYAIbHBIX KOHCYJbTAllUM, TEKYIIET0 KOHTPOJI,
MIPOMEXYTOYHOM aTTecTallid, OCHAIllEeHHAas 000pyJAOBaHWEM W TEXHHYECKUMHU CPEACTBAMU OOYy4YeHHS, a
TaKXKe YUTAIBHBIN 3aJ1, IOMEIICHUE I CAMOCTOSITEIbHON paboThl, ¢ JocTynoM K ceth «VHTepHeT» u
OUOC. OcHaleHHOCTh: KOMIUIEKT Yy4eOHOW wmeOenu, HOYTOyK, NpPOEKIHOHHOE O000pyJoBaHUE
(MyJbTUMEIUMHBINA TPOSKTOP U IKpaH).

IlepeyeHb JULIEH3MOHHOTO U CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOIO0 o0ecreYeHns :
Cucremnoe u npukJjaaasoe IO

Ne HaumenoBanue Ne nunenzun
n/n
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 Kopobounas (pa3usiii No Ha KaK10i1
KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Kontent-puaptp SkyDNS 10-05109
Iporpammuoe odecneyenne no GNU General Public License (cBo60gH0 pacnipocTpaHsiemMoe)
Ne [IepeueHp
1 | Open Office
2 | Moii Oduc
3 | Gimp

IIpu n3yyenun npeamera B gpopMare 3J1eKTPOHHOI0 00y4yeHus ¢ ucnoab3oanueM JOT
[Tporpammer uia BuaeokoHpepenuuit: Zoom Cloud Meetings, SAnnexc Tenemocr.
DnekTponHas matdopma Moodle.
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3.2. UndopmanmonHoe odecrieyeHne peaau3amun mNporpaMmmbl

Jns peanuzanuu mporpamMmbl  OuOIMOTeuHBIH (GOHA 00pa3oBaTENbHONW OpraHU3aldd HMEET
NeYaTHbIC W/WIN 3JIEKTPOHHBIE 00pa3oBaTelbHbIE U MH(OPMAMOHHBIE PECYPCHI, PEKOMEHTyEeMbIe IS
HCIIOJIb30BaHUS B 00pa30BaTEIHHOM IPOLIECCE.

IlepeuyeHb y4yeOHBIX M3JAHHH, JOMOJHHUTEJbHOW JuTepatypsl WHTepHeT-pecypcoB, 0a3bl
JAHHbIX OHO0JIMOTEYHOTO (POHIA:

3.2.1 OcHOBHBIC HCTOYHUKHU:

1. Buomnorus: 10-i kiacc: 6a30BbIif ypoBeHb : yueObnuk / B. B. Tlaceunuk, A. A. KameHckwii, A.
M. Py6uoB [u ap.] ; mox penakumeit B. B. [laceunuka. - 5-e u3a., crep. - Mocksa : [IpocBemenue, 2023. -
223 c. - ISBN 978-5-09-103624-4. - TekcT : 31eKTpoHHBIH // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAS CUCTEMA.
- URL: https://e.lanbook.com/book/334994 - Pexxum noctyna: mist aBTopus. [loms3oBareneii/

2. buomorus: 11-ii kmacc: 6a30BbIid ypoBeHb : yueOnuk / B. B. Tlaceunuk, A. A. KameHnckwii, A.
M. PyGuoB [u ap.]. - 6-e u3n., crep. - Mocksa : [Ipocsemenue, 2024. - 272 c. - ISBN 978-5-09-112165-0.
- Tekct : onekrpoHnselidi // Jlamp : OJNEKTpOHHO-OmMOmmoreunass cumcrema. - URL:
https://e.lanbook.com/book/409211 - Pexxum goctyma: Juist aBTOpU3. MOJIb30BATEICH.

3.2.2 Ilepeuenb mnpodeccHOHAIBLHBIX 0a3 JaHHBIX M HH(POPMAUMOHHBIX CHPABOYHBIX
cucTeMm:

3. Koncynprantllmiroc : cnpaBoyHO-MIOMCKOBasg cucrtema : oduuuanbublii cait. — URL
https://www.consultant.ru/. - TeKcT : 2JIeKTPOHHBII

4. Tapant : unpopmanmoHHO - nmpaBoBoit moptai. — URL : https://www.garant.ru/ . — Tekcr :
AJIEKTPOHHBIMN.

5. Kopekc : mpodeccuonanpHas crpaBouHas cucrema. — URL : http://www.kodeks.ru/. —
TeKCT : 2JIEKTPOHHBIN

6. OnekTpoHHas OuOMMOTEKa Y4YeOHO-METOAMYECKOTro IEeHTpa 10 O0Opa30BaHUIO Ha
YKEJIE3HOJIOPOKHOM TpaHcnopte : opunnansubiii calt. — URL : https://umczdt.ru/books/. — Pexxum
JOCTyIa: JUIsl aBTOPU3. MOjIb30BaTenel. - TeKCT : 3IeKTPOHHBIH.

7. Jlanpb : anexTtpoHHas 6ubnuoreunas cucrtemMa. — URL : https://e.lanbook.com/. — Pexum
JOCTyIa: JUIsl aBTOPU3. MOJIb30BaTenel. - TeKCT : 3IeKTPOHHBIH.

8. BOOK.ru: anexrpoHHo-OmOnuoreunas cucrema : cat / KHOPYC : wuznmarenscTtBo
yuebHoit nmuteparypsl. — URL : https://book.ru/. — Pexxum noctyna: aist aBTOpHU3. MOJIb30BaTeneit -
TeKCT : 3JIIEeKTPOHHBIM.

9. eLIBRARY.RU : nHayunas snextpoHHas Oubnuoreka : caiit. — Mocksa, 2000. — URL :
http://elibrary.ru. — Pexxum goctyma: st 3aperucTpup.. mojab3oBareieid. — TEeKCT : 3JIeKTPOHHBIN.

10. MunucrepctBo TpaHcnopta Poccuiickoit ®@enepauun : opunuanbHbld caliT. — Mocksa,
2010-2025. — URL : https://mintrans.gov.ru/. — TeKCT : 37I€KTPOHHBIN.

11. PXK/I : opunmanehsiii caiit. — URL : https://www.rzd.ru/. — TekcT : 351eKTpOHHBII

12. denepanbHOE areHTCTBO JKEJIE3HOJOPOKHOIO TpaHCHoOpTa : O(UIMaIbHBIA calT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 31eKTpOHHBIH.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSA YYEBHOI'O IIPEJIMETA

KouTponb u oOneHka pe3ylbTaToOB OCBOEHHUS Y4eOHOro IpelMeTa pacKphIBAIOTCS Yepes
IUCUUIUIMHAPHBIE pe3yJIbTaThl, HampaBieHHbIE Ha (QOopMHUpPOBaHHE OOMMX M TPO(PECCHOHATBHBIX

KOMITETEHIIHI 110 pa3jieiiaM | TeMaM COJIEpKaHus yueOHOro Marepuara.
[TpomexyTouHas arTectanus B popme duppepenyuposannozo 3auema.

Oomas/ Pazngen/ Tema Tun oueHOYHbIX MePONPUSATHS
npogeccuoHaIbHas
KOMIIeTeHI U

OK 01. Bsibupars | Temst 2.1 -2.3, 3.1- 3.3, 4.1-4.3, | O6¢cyxaeHne 10 BOIPOCaM JICKITUU

CIIOCOOBI pemenus | 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3paboTka rioccapus

3ama4 9.1-9.3, 9.4 II-o/c’, 9.5 II-o/c, | 3amonHeHNEe CPABHUTEILHBIX TAOHUIL

npodeCcCHOHATBHON 10.1, 10.2, 10.3 TI-o/c, 11.1 I1-o/c | TectupoBanue

IesITeIbHOCTH YcTHBIM onpoc

MPUMEHUTEIHHO K JukTanT Ha UCIOJIb30BaHUE

Pa3JINYHBIM KOHTEKCTaM apryMeHTOB, OHMOJI0rN4YeCKON
TEPMHUHOJIOTHH U CUMBOJIUKH
NuauBuayanbHas CaMOCTOSITeIIbHAS
pabora
IIpencraBnenue pe3yabTaToOB

MPAKTUYECKHUX U TaOOPaTOPHBIX paboT
3amTa TBOPUECKUX padoT

3almTa UHAUBUAYAJIbHBIX IPOEKTOB
BrinosiHeHue 3a1aHuil TPOMEXKYTOUYHOM
aTTecTaluu

OK 02. Hcnonb3oBarhb
COBpEMEHHBIE CpeACTBa
TIOWCKa, aHaJIn3a
u UHTEpIIpeTalun
uH(popMaluuy,

U uHPOPMAIMOHHBIE
TEXHOJIOTUHT JUTST
BBITIOJTHEHUS 3a/1a4y
npodecCHOHAIbHON
JESITEIbHOCTH

Temnr 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 Il-o/c, 9.5 II-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OnenuBaemasi AMUCKyccUsl 1O BOIIPOCam
JEKLIUU
Pa3paboTka MEHTaIbHOM KapThl B MUHU

rpymnmnax
Boinonnenue u 3amuTa 1a00paTOPHBIX
pabot

IIpencraBnenue pe3yapTaToOB

MPAKTUYECKHUX U TaOOpaTOpPHBIX paboT
[IpencraBnenne yCTHBIX COOOIICHUH C
MPE3EeHTAlNEH, MOATOTOBIEHHBIX IO
NEPCUYHIO HCTOYHHKOB,
PEKOMEHIOBaHHBIX MPENOAaBaTEIEM

OK 04. DddextuBHo
B3aUMOJICHICTBOBATh |
paboTaTh B KOJUICKTHBE
U KOMaH e

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, 94 II-o/c, 9.5 Il-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OO6cyxaeHre Mo BOmpocaM JICKITUN
[IpencraBnenue pe3yNbTaToB
MPAKTUIECKHUX U JJAOOPATOPHBIX padboT
3amuTa TBOPUYECKHUX padoT

3a1111/1Ta I/IHI[I/IBI/I)]yaJ'IBHBIX HpoeKTOB

OK 07. CogeiicTBOBaThH

Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-

OO6cy>aeHune 1Mo BoIpocam JEeKIHH

COXpPAHEHUIO 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, | Pa3paboTka rioccapus

OKpyxarormieir  cpensl, | 8.2, 9.1-9.3, 9.4 I1-o/c, 9.5 [1-o/c, | 3anoaHEeHNE CPAaBHUTEIBHBIX TAOIUI]
pecypcocOepeKeHHUIO, 10.1, 10.2, 10.3 T1-o/c, 11.1 I1-o/c | TectupoBanme

NIPUMEHSATH 3HAHUS YcTHbI onpoc

00 M3MEHEHUU KIUMaTa, JlukTaHT Ha HCIIOIL30BaHUE
MPUHIIMIIBI apryMEHTOB, OMOJIOTUYECKOM

" TIpogeccHOHANTBHO OPUEHTHPOBAHHOE COAEPIKAHME (COMEPKAHUE MPUKIATHOTO MOJLYJIs)
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OepexIIUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
JIEUCTBOBATE

B YpE3BbIYANHBIX
CUTYaLUAX

TCPMHUHOJIOTUH U CUMBOJIMKHA

WuauBuyanbHast CaMOCTOSTENIbHAS
pabota
[pencraBnenue pEe3yJIbTaToB

MPAKTUYECKHUX U TA0OPATOPHBIX padboT
3amuTa TBOPUYECKUX paboT

3amura UHAUBUAYaJIbHBIX TPOCKTOB
BrinosiHeHue 3a1anuii IpOMEXYTOYHOM
aTTecTalluu

[IK 2.5. CoOmonars
TpeOoBaHU OXpaHbl
OKpYJXKalomel  cpemsl,
OXpPaHBI Tpyaa U

MIPOMBIIUICHHON
0€30MacHOCTH npu
CTPOUTENILCTBE u
AKCIUTyaTaluu

JKCJIC3HBIX OOPOT.

IT-o/c

[IpencraBnenue pe3yabTaTOB
MPAKTUYECKUX W JIA0OPATOPHBIX PaboT.
Beinmonnenne — kedica Ha  aHanu3
nH(OPMAIIUK O HAYYHBIX JOCTHKEHUSIX
B 00JaCTU T€HETUYECKUX TEXHOJIOTHIA,
KJIETOYHOW  WHXXCHEPUH,  IHILIEBBIX
OMOTEXHOJIOTHIA, IIPE/ICTABIICHHE
pe3yJIbTaTOB PELICHUS KEHCOB.

3amura Keiica: IIPE/ICTABIICHUE
pe3yabTaToOB pemeHus KENCOoB
(BBICTYILIICHUE C MTPE3EHTAIINEH).
BrinosiHeHue 3a1aHuil TPOMEXKYTOUYHOM
aTTeCTalUU.
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5. HEPEYEHb UCIIOJIB3YEMbIX METOJ0OB ObYYEHMUSA

5.1 IlaccuBHBIE:

- JICKIUU TPAJULMOHHBIE 0€3 TPUMEHEHUs MYJIbTHMEIUHHBIX CPEACTB W 0e3 pa3gaTovyHOro
Marepuaa,

- IGMOHCTpanus y4eOHBIX (HIBMOB;

- pacckas;

- CEMUHapbl, MPEUMYIIECTBEHHO B BHJE OOCYXIEHUS JOKIAJ0B CTYJICHTOB IO TEM WU HHBIM
BOIIPOCAM;

- CaMOCTOSITEIbHBIE 1 KOHTPOJIBHBIC PAOOTHI;

- TECTHI,

- YTEHHE U OTPOC.

(63aumooeticmeue npenooagamens Kak cyovekma ¢ oOyuarwumMcsi Kak — 00beKmom
NO3HABAMENbHOU 0esIMeNbHOCU).

5.2 AKTHBHBIC U HHTEPAKTHBHbIE:

- aKTUBHbBIC U HHTEPAKTUBHBIC JICKIIUU;

- paboTa B rpymnmnax;

- yueOHasi IUCKYCCHS;

- JICTIOBBIE U POJIEBBIE UTPHI;

- UTPOBBIC YIPAXKHEHHUS;

- TBOPYECKHUE 3/1aHUS;

- KpyTJible CTOJbI (KOH(GEPEHIINN) C UCIIOJIb30BAHUEM CPEICTB MYJIbTUMENNA;

- pereHue NpoOJIEMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYallUi;

- METOJT MOJTYJIBHOTO O0yYCHUS;

- 00y4eHHe ¢ UCTIOIb30BaHUEM KOMITBIOTEPHBIX 00yUaIOIUX MPOTPAMM;

(63aumooelicmeue npenooasamensi Kak cyovekma ¢ 0OVHAIOWUMCSA  KAK — CYOBEeKmom
NO3HABAMENLHOU 0eSIMeNbHOCUL).
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