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1 OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOIr'PAMMBI YYEBFHOI'O ITIPEJIMETA
OVYIIL.13 BUOJIOI'us

1.1 ObaacTe npuMeHeHns padoyeii NpPOrpaMMbl

Pabouass mporpamma ydeOHoro mpeamera OVYIIL.13 buonorus sBisercs 4acThlOo MPOTPAMMBbI
cpeanero obmero o6OpaszoBanus 1o crneuuansHocTH CIIO 23.02.01 Opranu3anuss TEepeBO30K U
yIpaBjeHUe Ha TpaHcnopTe (1o BuaaM) (yTBepkaAeH nmpukazoM MunnpocsenieHus: Poccun ot 20.03.2024
Nel76). Pabouass mporpamma OVYIL.13 buonorust paspaborana B coorBerctBuu ¢ ®I'OC COO (B
JNEUCTBYIONIEH peNakiMh) W C y4eTOM TNPUMEpPHOH pabodeid mporpaMmbl  001Ie00pa3oBaTEILHOM
auCcUUIUIMHBL «bronorus» ams npodeccuonanbHeIX 00pazoBarenbHbIX opranusanuii MPIIO (yTBepxaena
npotokoioM Ne6/2025 ot «18» anpens 2025 r.).

[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:

15894 Onepatop nocTa IeHTpaIu3aluu;

18401 Curnamnucr;

17244 TlpuemocnaTuuk rpysa u 6araxa;

25337 Omnepatop 1o 06paboTKe MEPEBO30YHBIX IOKYMECHTOB;

18726 CocTaBUTENb NOC3/0B;

16033 OmnepaTop cOpTUPOBOYHOU TOPKH;

25354 Omneparop npu JeKYPHOM IO CTaHLIUH.

1.2 Mecto yuyeOoHoro npeagmera B crpykrype OIIOII-IIIICC3:

B yuebnsix mmanax OIIOII-IIIICC3 yuebnsiit mpenmer OVIIL.13 buonorus BXOAMT B COCTaB
00IIKX y4eOHBIX MPEeIMETOB, (OPMHUPYEMBIX U3 00s3aTeNbHBIX NpeaMeTHbIX obnacteir @PI'OC cpennero
obmiero obpaszoBanus, st cnenuanbHocTed CIIO. C yuérom mpoduiis ocBauBaeMoil CHelMaTIbHOCTU
yueOHbIH peameT peanusyercs Ha 1 Kypce.

1.3 IInanupyemsble pe3yJbTaThbl 0CBOCHHS Y4e0OHOI0 mpeaMera:

1.3.1 Hean yue6HOr0 npeamera:

CogepxaHue mporpammbl 0011e00pa3oBaTebHON AUCHUIIINHBL «bHONIOTHA» HAmpaBlIeHO Ha
JOCTH)KEHHE Ppe3yJbTaTOB €€ H3y4eHHs B cooTBeTcTBHUU C TpeOoBanusmu PI'OC COO c¢ yderom
npodeccuonanshoit HampaBiaeHHoctd PI'OC CIIO.Llenp wu3yuenus auctumivHel «buonorus» Ha
0a30BOM ypOBHE — OBJIaJIeHuE 00Y4aIOIUMHUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJIBHOM OpraHu3aiuu
KUBBIX CHCTEM PA3HOTO paHTa M MPHOOPETeHHWE YMEHHH HCIOJB30BaTh 3TH 3HAHHS JUIS TPAMOTHBIX
JEHCTBUM B OTHOIICHUH OOBEKTOB KUBOW IPUPOIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX TPOOJIEM.

JlocTrxkeHne 1enu W3Y4YeHHs] TUCIHHUIUTUHBI «buonorus» Ha 0a30BOM YpPOBHE 00€CIeYHBACTCS
pelIeHUEM CIIETYIOINX 3a1a4:

. OCBOEHHE 00YYaIOUIMMUCS CUCTEMBI 3HAHUM 0 OMOJIOTUYECKUX TEOPUSX, YUCHHUSIX,

3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, MpaBWJIaX, CIYXKAIIUX OCHOBOW Uit (HOPMHUPOBAHHS
MIPEJICTAaBICHU O €CTeCTBEHHO-HAay4YHOH KapTHHE MHpa, O METOJlaX HAay4yHOTO MO3HAHUS, CTPOCHHH,
MHOT000pa3uy 1 0COOEHHOCTSIX )KUBBIX CUCTEM Pa3HOTO

YPOBHS OPTaHU3AIINH, BBIAIONTUXCS OTKPBITUSX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

. ¢dbopMupoBaHHEe y OOyYaroImIMXCS IO3HABATENIbHBIX, HHTEJUIEKTYaJbHBIX M TBOPUYECKUX

CIIOCOOHOCTEH B MpOIleccCe aHalu3a JAaHHBIX O MyTSAX Pa3BUTHs B OMOJOTHH HAYYHBIX B3IJISNIOB,

WJIeH ¥ TI0JIXO0/I0B K M3yYCHHUIO )KHUBBIX CHCTEM PA3HOTO YPOBHS OpPTaHHU3AINH;

. CTaHOBJIEHHE Yy O0ydarouuxcsi o01e KyJabTypbl, pyHKIIMOHAIBHON TPAMOTHOCTH, Pa3BUTHE

YMEHUU OOBSICHATH M OIICHWBATH SBJICHUSI OKPYIKAIOIIET0 MHUpPA KHUBOW NMPHUPOABI HA OCHOBAHUU

3HAHUU U OTBITA, MOYYEHHBIX IPU U3YYCHUH OMOJIOTHH;



. dbopMupoBaHHE y OOYYalOIIMXCS YMEHUH WDTIOCTPUPOBATh 3HAUECHUE OWOIOTHYECKUX
3HaHUIl B MPAKTUYECKOM JESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIUIIUHCKUX
TEXHOJIOTHI ¥ arpoOMOTEXHOJIOTHIA;

J BOCHHUTaHKE YOSKIAEHHOCTH B BO3MOXKHOCTHU MTO3HAHUS YETIOBEKOM KUBOM
IPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOILEHHS K HEl, COOJIOICHUS 3THYECKUX HOPM
IIPU NIPOBEICHUU OUOJIOTMYECKUX UCCIIeI0BAaHUM;

o OCO3HaHME LEHHOCTH OHMOJOIMYECKMX 3HAaHUM JUIsl MOBBILIEHHUS YPOBHS SKOJIOTMYECKOMN
KYJbTYPBL, 4151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
. IIPUMEHEHUE MPUOOPETEHHBIX 3HAHMW W YMEHMH B IOBCEIHEBHOM >KM3HM JJIs OLIEHKH

MOCIIEACTBHM CBOEH J€ATEIbHOCTH IO OTHOIICHHIO K OKPY KaloIleH cpene,

COOCTBEHHOMY 370POBBIO, 000CHOBAHHUE U COOIOICHHE MEP NPOPHIAKTUKY 3a00I€BaHUI.

Mna pewenus 3a0au u OocmudiceHus yeneu u3yyeHus OUCYUNIUHbL 8 CUcCmeMe CPeoHe20
npogheccuonanvHo2o 06pazoeanus, 6 paboueli NPocpamme 6bl0eleHO OCHOBHOEe U NPOPDECCUOHATLHO
OpUEeHMUpPOBanHoe cooepicanue. B ocnoenoe codepoicanue 6kaOUeHbl 8ce cooepiicamernbHble TUHULU,
Komopble npeonazaiomcs 0is 0053amenbHo20 u3yyeHus: (hedepaibHol 00pazoeamenbHol npocpamMmol
cpeoHnezo obwezo obpazosanus no buonoeuu (6azosviii yposens). [lpu paspabomke pabouei npocpammol
OuCyuniunsl, npenooasamenb 6npase UMeHUMb HOCIe008aMeNbHOCMb U3YYeHUs. U 00beM 4acos,
OMBOOUMDBILL HA UZYYEHUE MeM OCHOBHO20 COOEPHCAHUS Ol YCMAHOBIEHU MeHCNPeOMEemHbIX C8s3ell C
opyeumu OUCYUNIUHAMU 00Ueobpa308amenbHO20 U 00WenpodheccuoOHaIbHO20 YUKI08 Y4eOH020 NiaHd
OIl CIlIO. Ilpenooasamenv eénpase 3ameHums 1aOOPAMOPHbIE U NPAKMUYECKUE 3AHAMUS OCHOBHO20
CO0epIHCanusl Ha AHANOSUYHbIE NO MeMAamuKe, YUUmvleds umeroweecs: 8 00pazo8amenbHoU OpeaHu3ayuu
obopyoosanue.

Ocnognoe cooepoicanue NPUMePHOU pabouell Npocpammvl  OUCYUNIUHDBL, 00pPA308aAMENbHAS
opeanuzayus — CAMOCMOSMENbHO — pacliupsem MmemMamukol npo@eccUOHANbHOU  HANPAGIeHHOCmU
(npogheccuoHanrbHo OPUEHMUPOBAHHBIM COOEPHCAHUEM UIU COOEPAHCAHUEM NPUKIAOHO20 MOOYIs),
Heobxooumotl 05 oanvhelweeo ycneuwnoeo oceoenus OI1 CIIO. Ilpenooasamens modxcem 6vlOpamo
cooepoicanue nPuKIAoOH020 MOOYIsl U3 NPEOlONCEHHBIX APUAHMOE, 8 COOMBEMCMBUU C 0COOEHHOCAMU
cghepuvl OessmenvHOCMU OYOYWUX CREYUATUCMO8 UIU pa3pabomams e20 camoCmosmenbHo, UHmMme2pupys
cooepacanue oucyuniunsvl «buonoeusy ¢ cooepocanuem 00wWenpodheccuoHaNbHLIX OUCYUNIUH U
npogeccuonanvuvix mooyneti OIl CIIO c yenvio hopmuposanus npogheccuoHaibHbIX KOMNEemeHYul.

1.3.2 B pe3yJibTaTre 0CBO€HUS Y4eOHOI0 NMpeaMeTa 00y4aromuiics 10JKeH

yMeThb:

—  ONpeAeNsTh KUBbIE OOBEKTHI B MPUPOJE; MPOBOJUTH HAOMIOACHUS 332 DKOCHCTEMaMH IS
BBISIBJICHHSI €CTECTBEHHBIX M AaHTPOIIOTCHHBIX N3MEHEHUH, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOICHHI;

— TPOBOAMTH  TpOCTEHIIME  OMOJOTMYECKHE  DKCIEPUMEHTANbHBIE  UCCIEIOBAaHHUS  C
COOJTIOICHHEM TTPaBHII OE30MACHOTO O0paIleHUsI C 00beKTaMU U 000PYA0BaHUEM;

—  UCHONB30BaTh MHPOPMAIUIO OMOJIOTHYECKOT0 XapaKkTepa U3 pa3TuYHbIX HCTOYHUKOB;

—  TNIPOTHO3MPOBATh MOCIEACTBUS CBOEH JIEATENHLHOCTH MO OTHOLICHHIO K OKpY’Karollen cpene,
COOCTBEHHOMY 3/10pOBBIO; 0OOCHOBBIBATh U COOJIIOJATh MEPHI MPODUITAKTUKY 3a00IEBAHUN;

3HATH:

—  cTpoeHHe, MHOTooOpa3ne W OCOOCHHOCTH JKUBBIX CHCTEM pPAa3HOTO YPOBHSI OpTaHU3allHH,
3aKOHOMEPHOCTH NMPOTEKaHHs OMOJIOTHYECKUX TPOLIECCOB U SIBICHUH B OKpY’KaloLIeH cpelie, LeTOCTHYIO
HAyYHYIO KapTHHY MHUPA, B3aHMOCBSI3H U B3aHMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTHKEHUH OHOJOTMYEeCKOW HAayKd W TEXHOJOTMH B TPaKTUUYECKOM
JeSITeIbHOCTH YEJIOBEKa, PAa3BUTHUH COBPEMEHHBIX METUITMHCKUX TEXHOJOTHI 1 arpOOHOTEXHOIOTHHA.

1.3.3 Ilnanupyemble pe3yabTaTbl OCBOEHHUsI 0011e00pa30BaTebHON AUCHHUIUVIMHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mme kommerennuu (manee — OK) u npodeccnonanpabie kommnereniuu (nainee — [IK) ®I'OC
CIIO B COOTHECEHHUU C JTUYHOCTHBIMH, METANPEAMETHBIMU U TPEIMETHBIMU pe3ylibTaTaMu OO0ydeHUs
6a3oBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHbl B TaOIUIIE:



Ko u I[InanupyemMble pe3yJibTaTbl 0CBOCHHS JHCIUIIHHBI

HAaUMeHOBaHHe

‘l’OPM“PyeM“uX O6mue’ Ipeavernnbie’

KOMIIeTeHII U
OK O01. Bseibupats | JInuHocTHBIE pe3yibTaThl JOODKHBI oOTpaxarb B uacTtu: | [IP6 1. ChopMupOBaHHOCTH 3HAHMM O MeECTe M POJIM OHOJOTHU
CHOCOOBI  peHICHUs | TPYJOBOI'O BOCIUTAHHUS: B CHCTEME HAy4yHOro 3HaHUS;, (YHKUHOHAIBLHOM T'PaMOTHOCTH
3a1a4y - TOTOBHOCTh K TPYZIY, OCO3HaHHE IICHHOCTH MAacTepCTBa, | YENIOBEKa IS PELICHUS KHU3HEHHBIX MPOOIeM.
po)eCCHOHAIBHON | TPy IOIO0ue; I[TP6 2. CdopMHUPOBAaHHOCT, YMEHHsI PACKPBIBATh COJECPKAHUE
JeSTEIbHOCTH - TOTOBHOCTh K aKTHBHOH JEATEIFHOCTH TEXHOJOTWYECKOH | OCHOBOMOJIATAOIINX OMOJIOTHYECKUX TEPMHHOB M MOHSTHI: >KU3HB,
MPUMEHUTEIHHO u COLIMaIbHON HAIPaBIEHHOCTH, COCOOHOCTbH | KJI€TKa, TKaHb, OpraH, OPraHu3M, BHJI, MOIMYJALHS, SKOCHUCTEMA,
K Pa3NUYHBIM | HHUIIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEIILHO BBITIONHATE | OMOIIeH03, Onochepa; MeTaboan3m (0OMEeH BEIeCcTB
KOHTEKCTaM TaKyIo JesITebHOCTD; U MpEeBpalleHHe YHEPTUH), TOMEOCTa3 (CaMOperymsius), OMOCUHTE3

- WHTEpeC K pamyHeiM cdepam mnpodeccrnoHaTBHON
JICSATCIIbHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnaseHre YHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
NEUCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENTLHO (OPMYJIUPOBATh U aKTyaIH3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBECHHBIA NPU3HAK WA OCHOBAHUS
JUTSL CpaBHEHU S, KitaccuuKauu u 0000IeHNS;

- OTIPEIEIIATH 1EH JISATSIIbHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMaTpPUBAEMBIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTATOB
MOCJIEACTBUN NeITEeIbHOCTH,

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIaJIETh HaBBIKAMH YUEOHO-UCCIIEIOBATEIHCKOM

U TPOCKTHOW JIeATENHHOCTH, HABBIKAMHU pa3pelieHus

JeSATeIIbHOCTD,
1IeJIsIM,  OLIEHUBATH

OLICHUBATh
pHUCKHU

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

I[IP6 3. CdopMupOBaHHOCTb YMEHHUSI pacKpbIBaThb COJEp)KaHUE
OCHOBOIIOJIArAOIINX OMOJIOTUYECKUX TEOPUM U THUMOTE3: KJIETOYHOM,

XPOMOCOMHOM, MYTallMOHHOM, 3BOJIOLMOHHOW, IPOUCXOKICHHS
JKM3HHU U YelIOBEKa.
[1P6 4. CdopmupoBaHHOCTH YMEHUs pacKpbIBaTh

OCHOBOMoOJararomue OnoIornyecKkue 3akoHsl U 3akoHomepHoctu (I
Meunnens, T. Moprana, H.UW. BaeuwmoBa, 3. T'ekkens,
®. Mrwmnepa, K. bapa), rpaHunbl uX OPUMEHUMOCTH K >KHBBIM
CHUCTEMaM.

I[IP6 5. IlpuoOpeTeHre OMbITa MPUMEHEHHS 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;

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H

nu aKTyaJII/I3I/IpOBaTB 3aﬂaqy, BBIABUTATH I I/IHOTe3y

€c peUICHHs, HAXOIUTh apryMEHTBl I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHUM, 3a7aBaTb IapaMeTpbl U KpUTEpUU
peIeHUS;

- aHaJII/I3I/IpOBaTB HOHy‘-IeHHbIe B XOoA€ peH_IeHI/HI 3a1a4u
pe3yJIbTaThl, KPUTHYECKH OILEHWBATh HX JOCTOBEPHOCT,
HpOFHO?;I/IpOBaTI) NU3MCHCHHUEC B HOBBIX YCHOBI/ISIX;
pa3pabaThiBaTh IUIAH PEIICHUS MTPOOJIEMBI C YUETOM aHAIIN3a
HMEIOIUXCS MaTepUAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

-- YMETbh MIEPEHOCHUTH 3HAHHMSI B TIO3HABATEIbHYIO

U TIPAKTHYECKYIO 00JIaCTH KU3HEACITCILHOCTH;

- YMEThb HHTETPHPOBATH 3HAHUS W3 Pa3HBIX NPEIAMETHBIX
oOJacrei;

- BBUIBMIaTh HOBBIC HJCH, IIpejjaratb OPHTHHAIbHBIC
MOJIXOJbI U PEIICHUS

TEOPHN U 3aKOHOB.

[IP6 6.ChopMUpPOBAaHHOCTH YMEHHS BBIICIATH CYIICCTBEHHBIC
MIPU3HAKHA BUPYCOB, KJIETOK MPOKAPUOTU DYKAPUOT; OAHOKIECTOUHBIX
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.

[IP6 7. CdopMupOBaHHOCTb yMEHMSI NPUMEHATH IMOJIYYEHHbIE
3HAHUS JJIs1 OOBSICHEHUsI OMOIOTUYECKUX MPOLIECCOB U SBICHUMH, AJs
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,
COCTaBIISITh CXEMBI MEPEHOCa BEIIECTB U DHEPTHH B DKOCHCTEMAax
(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.
Hcnons3oBars
COBpPEMEHHBIE
CpeAcTBa  ITIOHWCKa,
aHaiM3a

U HHTEPIpETAINH
uHpopmanuu

U MH(OPMAIIMOHHBIE
TEXHOJIOTHH TUIs
BBITTOJIHEHHST 337124
npodeccuoHaNbHOM
JeSITeTbHOCTH

JIM4HOCTHBIE pe3yNbTaThl JOJDKHBI OTpaXaTb B YacTHU:
[IEHHOCTH HAYYHOTO MMO3HAHUS:

-c(hopMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIICCTBCHHOMN
MPAKTHKH, OCHOBAaHHOTO  HAa  JUAJNOre  KYJbTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJITYPHOM MUDE.

MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnaseHre YHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
JICUCTBUSIMU:

B)paboTa ¢ uHpopMaIuei:

- BIQJETh  HAaBBIKAMH  TOJYyYeHUS  UHPOpMAIUU
U3  HUCTOYHUKOB  pPasHbIX  THUIIOB,  CaMOCTOSTEJIBHO
OCYUIECTBIIATH MIOKCK, aHaJIn3, CUCTEMATH3ALNIO

U MHTEPIpETALNI0 HHPOPMALIUU PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS;

- OLIEHUBATh JOCTOBEPHOCTb, JIESTHTUMHOCTh HMH(OpPMaINH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM 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. DddexTrBHO
B3alMOJICCTBOBATE
U paboTathb

B KOJUICKTHBE

U KOMaH e

JIMYHOCTHBIE pe3yjibTaTbl HOOJUKHBI OTpPAXKaTb B YaACTH:

LIEHHOCTM HAYYHOIO0 TIO3HAHUSA: OCO3HAHHE LEHHOCTH
HAay4YHOM  JEATEIBbHOCTH, TOTOBHOCTH  OCYILECTBIATH
MPOEKTHYIO n HCCIIEIOBATENIbCKYIO JIeATEIbHOCTh
VHIUBUYaAJIbHO U B TPYIIIIE.

MertanpeaMeTHbIE Pe3yabTaThl JOJKHBI OTPakKaTh:
OsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) cOBMECTHas JICSITEIIbHOCTD:

- MOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOM

U WHIUBUIYyAJIbHOU PaOOTHI;

- OpUHUMATh  IEIH  COBMECTHOM  JEATEIBHOCTH,
OpraHU30BBIBATh M KOOPJAUHUPOBATh JCHCTBHUS

I1P6 5. IlpuoOpereHue ombiTa NPUMEHEHUS OCHOBHBIX METOOB
Hay4HOTO IO3HAHHUSA, UCIOJIb3YEMBIX B OMOJIOIMM: HAONIOACHUSA U
ONMCAHUA JKUBBIX CHUCTEM, IPOLECCOB U SBICHUHN; OPraHMU3alUU U
MpOBe/IeHUS] OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUS THIIOTES,
BBISIBJICHHUSI 3aBHCHUMOCTH MEXKJYy HCCIEIyEMBIMU BEIUYMHAMU,
00BSICHEHUS MOTYUYEHHBIX PE3YJIbTaTOB

1 (hOpMYITUPOBAHUS BBHIBOJIOB C UCIOJIb30BAHUEM HAYUHBIX MTOHATHUH,
TEOpPU U 3aKOHOB




M0 €€ [JOCTIDKCHHIO: COCTaBIATh IJIaH  JICHCTBHIA,
pacrpefensiTh poid C YyYeTOM MHEHHUH YYaCTHUKOB
00CyKJIaTh pe3yIbTaThl COBMECTHOUN pabOTHI

OK 07.
CopelicTBOBaTH
COXPaHCHHIO
OKpYXKaroleun

cpepl,
pecypcocOepexeHn
10, MIPUMEHSITh
3HAHUSA

00 W3MEHEHUHU
KJIMMaTa, MPUHIUITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CUTYaIHSIX

JInyHOCTHBIE pe3yJbTaThl JOJDKHBI OTPa)kKaTb B YaCTHU:
HKOJIOTHYECKOTO  BOCHUTAHUA: -  C(HOPMHUPOBAHHOCTD
3KOJIOTUYECKOW KYJIbTYpPbl, IOHUMAHUE BIMSIHUSA COLMAIBHO-
HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON

U COLMAIbHON Cpefbl, OCO3HAHUE III00AIBHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEeM;

- IUIAHUPOBAaHUE M  OCYUIECTBIEHHE  JIEUCTBUH B
OKpYXaIOIIEe Cpelie Ha OCHOBE 3HAHUA LIEJIEH YyCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

- AKTMBHOE HEIpUATHE JICUCTBUH,
OKpY’KaloIIeH cpene;

IMPHUHOCAIINX BpCA

- YMEHUE MIPOTHO3UPOBATH HEeOJIaroNPUSTHBIC
9KOJIOTUYECKHUE TMOCIEACTBUS MPEINPUHUMAEMbIX JIEHCTBUH,
MpEeIOTBpALIATh HX;

- pacuIMpeHue OmbITa JACATEIBHOCTH  OKOJOTMYECKOU
HAaIpPaBJIEHHOCTH.

MeranpeaMeTHbIE PE3YIbTAThI JOJIKHBI OTPaXKaTh:
OsgnageHue YHHUBEPCATbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMHU:

0) cOBMeCTHasl 1€ TEIIbHOCTb:
- MOHMMAaThb M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOMN
Y MHIMBUIyaJIbHOM paboThI;

- IIPUHUMATh Leau COBMECTHOM JIeATeIIbHOCTH,
OpFaHI/ISOBLIBaTI) 158 KOOp)II/IHI/IpOBaTB }16171CT BUS
M0 e¢ JOCTIIKEHUIO: COCTaBiATh IUIaH  JICUCTBUIM,
pacnpenensitb pPoJM € YyYETOM MHEHUW YYAaCTHUKOB

00CyXJ1aTh pe3yIbTaThl COBMECTHOU pabOTHI

[IP6 5. TlpuoOpereHue ombITa NMPUMEHEHHS OCHOBHBIX METOOB
HAy4YHOTO MMO3HAHUS, UCTIOIh3YEMbIX B OMOJIOTHH: HAOIIOICHUS

U OIKCAHUS )KUBBIX CHCTEM, MPOILIECCOB U SIBICHMIA; OpraHu3aluu 1
MPOBEICHUSI OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKCHHSI THIIOTES,
BBISIBJICHUS 3aBUCHMOCTH MEXIYy HCCIENyEeMbIMU BeJIMYMHAMH,
OOBSICHEHUS TIOTYYCHHBIX PE3YJITATOB

U (hopMyIHpPOBaHMS BHIBOJOB C MCIOJIb30BAHUEM HAYYHBIX TOHATHUH,
TEOPHI U 3aKOHOB.

I[IP6 6. CdopMUPOBAHHOCTH YMEHHS BBIICIATH CYLIECTBEHHbBIE
PU3HAKK BUPYCOB, KJIIETOK MPOKAPHOTH IYKAPUOT; OJHOKICTOYHBIX
U MHOTOKJETOYHBIX OpraHMW3MOB, BHJOB, OHOI€OLEHO30B U
9KOCUCTEM; OCOOEHHOCTH IIPOLECCOB OOMEHa BEIIECTB U
IpEeBpaIleHHs] SHEPTruu B KieTKe, (OTOCHUHTE3a, IIACTHYECKOTO U
HHEPreTU4YecKoro  OoOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIIOIOTBOPEHUS, PA3BUTUS M PA3MHOXKEHHS, WHAMBHIYAIBHOTO
pa3BUTHs Opranu3ma (OHTOTreHe3a), 00pbObI

3a CyIIECTBOBaHHE, ECTECTBEHHOrO OTOOpa, BHI000pa30BaHMUS,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K Cpele OOWTaHWsS, BIMSHUS
KOMIIOHEHTOB IKOCHCTEM, AHTPONOTEHHBIX M3MEHEHUN
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpYroBOpOTa BELIECTB U MPEBpPAIlIEHUE SHEPTUU B brocdepe.

[1P6 7.ChopMupOBaHHOCTh YMEHUS IPUMEHSATD [IOJIyYE€HHbIE 3HAHUS
Ui OOBSICHEHHs] OMOJOTMYECKHUX TMPOLIECCOB U SIBICHUM, s
MPUHATHS TPAKTHYECKUX PEIICHWA B TOBCEAHCBHOW KH3HU
C 1eNbl0 o0ecriedeHns: 0€30MacHOCTH CBOETO 37I0POBbS M 3/J0POBbS
OKPY’KaIOIINX JIFOACH, COOI0IEHHsI 3I0POBOTO 00pa3a KU3HU, HOPM
TPaMOTHOTO TIOBEIEHUS B OKpYXKalIIeHd NPUPOTHOU Cpee;
MMOHMMAaHUEe  HEOOXOJWMOCTH  HWCIIOJNIB30BAHHUS  JIOCTHIKECHUH
COBPEMEHHOW OHONOTUHM M OWOTEXHOJIOTHUH M PAlMOHAIBHOTO
MIPUPOJIOTIOIB30BAHUS




IK* 3.1.

- c(OPMHPOBAHHOCTH YMEHHS Ha OCHOBE (helepalbHOrO KIACCU(UKAIIMOHHOTO KaTajora OTXOJO0B ONPENENIATh KIacC OMAaCHOCTH

[InanupoBaTh U | OTXOJIOB; arperaTHOe COCTOSIHUE U (PU3NUECKyI0 (pOopMy OTXO0I0B MPOU3BOICTBA;

OpraHU30BBIBATH - OBJIaJICHHE METOJAaMH OIpEeNeNICHUs MoKa3aTeael YMCTBEHHOH paboTOCIOCOOHOCTH, OOBSICHEHHE MOJIYYCHHBIX PE3YJIbTaTOB M
paboty 1o | opmynrpoBaHue BHIBOAOB (TUCHMEHHO) C UCIIOJIb30BAHUEM HAYUYHBIX OHATUMN, TEOPUId U 3aKOHOB;

TPaHCIIOPTHO- - c(OPMHPOBAHHOCTh YMEHHUS AHAIM3HPOBATh MH(POPMALUIO O HAYYHBIX JOCTHKEHHUAX B O0JACTH T€HETUYECKHX TEXHOJIOTHH,
JIOTUCTUYECKOMY KJIETOYHOM MHXEHEPUH, MUILIEBbIX OMOTEXHOIOTHIA;

00CITy’)KHBaHUIO B | - CPOPMHUPOBAHHOCTh YMEHHS aHAIM3UPOBATh MHPOPMALMIO O Pa3BUTHHU MPOMBIIUICHHBIX OMOTEXHOJOTMH W MX NPUMEHEHHUU B
chepe IPY30BBbIX | )KM3HU YEJIOBEKA

IIEPEBO30K

“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.
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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

12




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

WnnuBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTambl
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 I1K®3.1
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 3.1

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 3.1
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

21




3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATePUAJTbHO-TEXHHYECKOMY 00ecIe4eHH 0

Y4eOHbIi TpeIMeT pean3yercst B ydeOHOM KaOHHeTe OMOoJIoruu.

O06opyaoBaHue yueOHOTO KaOHWHETa:

— TI0CaI0YHbIE MECTA 10 KOJIUYECTBY O0yUaIOIUXCs;

— pabouee MECTO IpenogaBaTers;

— METOJMYECKUE MAaTePUAIIbI 110 MPEIMETY.

Texnuuyeckue cpeicrBa oO0yueHUs paboyero MecTa MpenojaBaTeNii:  KOMIIBIOTEPHOE
000pyJOBaHHE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBAaHUSAM O€30MAaCHOCTH U HaI&KHOCTH,
[pelyCMaTpUBaIoIee BO3MOKHOCTh MHOTO(QYHKIIMOHAJIBHOTO HCIIOJIb30BaHUs KaOWMHETa C IEIbIO
M3y4eHUs y4eOHOrO mpeMeTa, MyJIbTUMEINHHOE 000pyJ0BaHUE (ITPOEKTOP U MPOSKIIMOHHBIN YKPaH MU
MHTEPAaKTUBHAs JI0CKA), JJOKaJIbHAsA CETh C BHIXOJOM B Internet.

HaumeHoBaHMe CrieMaNbHOTO MOMEIICHUS: YdeOHasi ayAUTOPHUS I TPOBEICHHS MPAKTUYESCKUX
3aHATUNA, TPYNHOBBIX KOHCYJbTAIMM, WHIUBUIYAIbHBIX KOHCYJBTAIMi, TEKYIIEro KOHTPOJIS,
MIPOMEKYTOYHOM aTTECTAllMH, OCHAIICHHA 000pY/JIOBaHHEM M TEXHUYECKUMHU CPEACTBaMHU OOY4YCHHS, a
TaK)Ke YUTAIBHBIN 311, MOMEIICHHUE ISl CAaMOCTOSITeNIbHOM paboThl, ¢ AOCTYNOM Kk cetu «HTepHeT» u
OUOC. OcHaleHHOCTh: KOMIUIEKT y4eOHOM wmeOenu, HOyTOyK, NIpPOEKLIHOHHOE O000pyJOBaHUE
(MyIbTUMEIUUHBIN IPOEKTOP U IKPaH).

IlepeyeHb JTHIIEH3HOHHOIO U CBOOOHO PACIPOCTPAHSIEMOr0 IPOrPaMMHOI0 odeceYeHus :
CucremHuoe u npukiaaasoe 110

Ne HaumenoBanue Ne nmuuenzun
/1
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 KopoGounas (pa3nbrii Ne Ha Kax 10t
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrent-¢unbtp SkyDNS 10-05109
IIporpammuoe obecneuenne no GNU General Public License (cBo60o1H0 pacnipocTpaHsieMoe)
No [Tepeuenn
1 | Open Office
2 | Mot Oduc
3 | Gimp

IIpu u3ydyenun npeamera B (popMate 3JICKTPOHHOTO0 00y4eHusi ¢ ucnojb3osanuem J1OT
[Tporpammel 11t BuaeokoHbepenuuii: Zoom Cloud Meetings, SIunekc TenemocT.
OnexTpoHHas maTgopma Moodle.

3.2. UupopmanmoHHoe o0ecniedyeHre peain3aluu NpPOrpaMmMbl

Jns peanuzanuu mporpamMmbl  OMOIMOTEUHBIH (QOHJ 00pa3oBaTEIbHONW OpraHU3allUd UMEET
NeYaTHbIC /WM DIIEKTPOHHBIE 00pa3oBaTeNbHble M WH(POPMAIIMOHHBIE PECYpPCHl, PEKOMEHIYEMbIE JUIs
UCIOJIb30BaHUS B 00pa30BaTeIbHOM MPOLIECCE.
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Ilepeyenb y4yeOHBIX HM3JaHHI, JONOJHHUTEJbHOH JuTepaTypbl WHTEepHeT-pecypcoB, 0a3bl
JAHHBIX OHO0JIMOTEYHOTO (POHIA:

3.2.1 OcHOBHBIC HCTOYHUKHU:

1. Aradonosa, N. b. buonorus : 6a3oBbiii ypoBenb : yueOHuk / M. b. Aradonopa, A. A.
Kamenckuii, B. M. CuBornaszos. — 2-e u3j., ctep. — Mocksa : [Ipocsemenue, 2025. — 271 ¢. — ISBN
978-5-09-121341-6. — TexkcT : snekTpoHHsld // Jlaub : snekTpoHHO-OuOnMoreynas cucrema. — URL:
https://e.lanbook.com/book/472913 — Pexxum goctyrma: Jij1s aBTOpH3. MOJIb30BaTEIICH.

2. Aradonosa, U. b. buonorus : 6a30Bblii YpOBEHb : NPAaKTUKyM : ydeOHoe mocobue / U. b.
Aradonona, B. 1. Cuornazos. — 2-¢ u3j., crep. — Mocksa : [Ipocsemnienue, 2025. — 112 ¢c. — ISBN
978-5-09-121342-3. — TexkcT : anekTpoHHbId // Jlaub : snekTpoHHO-OuOnmoreynas cucrema. — URL:
https://e.lanbook.com/book/472916 — Pexxum goctyrma: [y aBTOpU3. TOJIb30BaTEIICH.

3.2.2 IlepeyeHb mnpoecCHOHAIBLHBIX 0a3 JAHHBIX W HH(OPMANMOHHBIX CHPABOYHBIX
cucTem:

1. Buomorus: 10-i kiacc: 6a30BbIid ypoBeHb : yueOnuk / B. B. Ilaceunuk, A. A. KameHckwii, A.
M. Py6uoB [u ap.] ; mox penakumeit B. B. [Taceunuka. - 5-e u3a., crep. - Mocksa : [IpocBemenue, 2023. -
223 c. - ISBN 978-5-09-103624-4. - TekcT : 31eKTpOHHBIN // JIaHb : 37€KTPOHHO-OMOIMOTEYHAs CHCTEMA.
- URL: https://e.lanbook.com/book/334994 - Pexxum noctyna: nmis aBtopus. [loms3oBaTeneii/

2. buomorus: 11-if kmacc: 6a30BbIii ypoBeHb : yueOnuk / B. B. Ilaceunuk, A. A. KameHckwid, A.
M. PyGuoB [u ap.]. - 6-e u3n., crep. - Mocksa : [Ipocsemenue, 2024. - 272 c. - ISBN 978-5-09-112165-0.
- Tekct : onekrpoHnwelid // JlaHp @ OJJEKTpOHHO-OmMOmmoreunass cumcrema. - URL:
https://e.lanbook.com/book/409211 - Pexxum goctymna: Juist aBTOpU3. MOJIb30BATEICH.

3. Koncynprantllmroc : cripaBoYHO-ITOMCKOBass cuctema : opunuanbabii cait. — URL
https://www.consultant.ru/. - TeKcT : 31€KTPOHHBIN

4. Tapant : uapopMamoHHO - mpaBoBoi moptan. — URL : https://www.garant.ru/ . — Tekcr :
3JIEKTPOHHBIN.

5. Kopekc : npodeccuonanpHas crnpaBouyHast cucrema. — URL : http://www.kodeks.ru/. —
TekcT : 2IeKTPOHHBII

6. OnexTpoHHass OubnHOTEKa Y4YeOHO-METOAUYECKOro IIeHTpa 10 oOpa3oBaHUIO Ha
YKEJIE3HOIOPOKHOM TpaHcmopTe : opunumansubiii caiit. — URL : https://umczdt.ru/books/. — Pexxum
JIOCTyNa: JAJsl aBTOPU3. MOJIb30BaTeNel. - TEKCT : 3JIeKTPOHHBIMN.

7. Jlanb : anekTpoHHas O6ubnuoteuHas cucrema. — URL : https://e.lanbook.com/. — Pexum
JIOCTyNa: JAJsl aBTOPU3. MOJIb30BaTeNEH. - TEKCT : 3JIEKTPOHHBIN.

8. BOOK.ru: snektpoHHo-Oubnuoreynas cucrema : caidt / KHOPYC : wuzmarenscTBO
yueOHoi nmutepatypsl. — URL : https://book.ru/. — Pexxum ngoctyna: njist aBTOpu3. MOJIb30BaTeNeH -
TekcT : AIeKTPOHHBIH.

9. eLIBRARY.RU : nayunas snexktpoHHass Oubnunoteka : caiit. — Mocksa, 2000. — URL :
http://elibrary.ru. — Pexxum goctyna: juist 3aperucTpup.. moub3oBareneil. — TeKCT : 3IeKTPOHHBIH.

10. MunucrepctBo Tpancnopta Poccuiickoit @enepanun : opunnanpHbd caiiT. — MoOCKBa,
2010-2025. — URL : https://mintrans.gov.ru/. — TeKCT : 37IeKTPOHHBIH.

11. PXKX] : oburnansueiit caitt. — URL : https://www.rzd.ru/. — TekcT : 371€eKTpOHHBIN

12. denepanbHOE areHTCTBO JKEJIE3HOJOPOKHOTO TpaHCHOpTa : OQUIManbHBIA calT. —
Mockga, 2009-2025. — URL : https://rlw.gov.ru/. — TeKcT : 2JIeKTPOHHBIH.
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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

IIK 3.1. [manupoBats 1
OpPTraHU30BBIBATH
pabory o
TPAHCIIOPTHO-
JIOTUCTHYECKOMY
o0cTyKUBaHUIO B chepe
IPY30BBIX IEPEBO30OK

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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