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1 OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA
OYIL.13 BUOJIOI'Us

1.1 ObaacTh npuMeHeHHsI padoyeii MporpaMMbl

Pabouast mporpamma yueOHoro mpeamera OVYIIL.13 buonorust sBiseTcss 4acThlO MPOrPAMMBI
cpennero obmiero o6pazoBanus 1o cnenuanbHocTH CIIO 23.02.01 Opranuzanmuss TEpPeBO30K U
yhpaBiieHUE Ha TpaHcnopTe (1o BuaaMm) (yrBepkaeH npukazom Munnpocseuienus Poccun ot 20.03.2024
Nel76). Pabouass mporpamma OVYII.13 buonorus paspaborana B coorBerctBuu ¢ ®I'OC COO (B
JNCUCTBYIONIEH peNaknuu) W C Yy4Y4eTOM TpPUMEpHOW paboyeil mporpaMmbl  00IIe00pa3oBaTEIbLHOM
TUCIUTIINHBI «bronorusy mist npodeccrnoHanbHbIX 00pa3oBaTenbHbIX opranuzamuii UPITIO (yrBepkaena
npoTtokonoM Ne6/2025 ot «18» anpenst 2025 1.).

[Tpu peanuzanuu pabodell mporpaMmbl MOTYT HCHOJB30BATHCS DPa3IUUHbIE 00pa3zoBaTelIbHbBIE
TEXHOJIOTHH, B TOM YHCJIC JUCTAHIIMOHHBIC 00pa30BaTEIbHBIC TEXHOJIOTHH, SJIEKTPOHHOE 00yUEHHE.

Pabouas mporpamma yuebnoro mpeamera OVIL.13 buonoruss Moxer OBITH HCIIONBb30BaHAa B
poecCHOHATLHOM TOJATOTOBKE, MEPEIOArOTOBKE U  IOBBIIICHUW KBaTHU(PUKAIUK pabovux II0
npodeccusam:

15894 OnepaTop nmocTa HEHTpATU3ALHH;

18401 Curnanucr;

17244 TlpuemocaaTuuk rpysa u b6araxa;

25337 Omnepatop 1o 06paboTKe MEePEeBO30YHBIX TOKYMEHTOB;

18726 CocraBHTEIb IIOE3/I0B;

16033 Omnepatop COPTUPOBOYHOM T'OPKH;

25354 Omnepatop npu J€KYPHOM IO CTaHIIUH.

1.2 Mecto yueonoro npeamera B crpykrype OITIOII-IIIICC3:

B yue6nbix mmanax OIIOII-IIIICC3 yuebnsiii npeamer OVYIIL.13 Buosorus BXOAuUT B COCTaB
00IuX y4eOHBIX MPeaMeToB, GOPMHUPYEMBIX U3 00s13aTeNbHBIX MpeaMeTHBIX obnacteit ®I'OC cpegnero
obmero oOpaszoBanus, i crenuanbHocTel CIIO. C yuéroM mpoduis ocBauBaeMoOW CHEIHATbHOCTH
yueOHBII MpeaMeT peanusyercs Ha | Kypce.

1.3 [Inanupyemble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 MpeAMeTa:

1.3.1 leas yyeOHOro npeamera:

Conepkanre TporpaMmbl  00IIe00pa30BaTeNbHON TUCHUILTUHBI «BHOIOTHS» HampaBJIeHO Ha
JOCTH)KEHHE pPEe3ylbTaTOB €€ H3ydeHuss B cooTBeTcTBUU C TpeboBanusmu PI'OC COO c¢ yyerom
npodeccuonanbHor HampasieHHoctn OI'OC CIIO.llens u3ydeHuss aucuumuiuHbl «buonorus» Ha
0a30BOM YpOBHE — OBJaJieHHE 00Y4aIOUIMMHCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHu3aluu
KHBBIX CHCTEM DPa3HOTO paHra ¥ MPHOOpPETeHHWEe yYMEHHWI HMCIOb30BaTh ATH 3HAHHS JJIS TPAMOTHBIX
JeWCTBUI B OTHOIIEHUN OOBEKTOB KUBOW MPUPOIBI U PELICHUS PA3TUYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTriokeHne e HM3Y4YeHUs NUCHUILINHBI «buosjorus» Ha 0a30BOM YpOBHE 0O0ecrednBaeTCs
pelLIeHHEM CIIEAYIONINX 3a/1a4:

. OCBOCHHE 00YJarOIIUMHUCS CUCTEMbI 3HAHUH O OMOJIOTUIECKUX TEOPHSIX, YICHUSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIaX, CIYXaluX OCHOBOW UIsi (pOpMHUPOBaHUS

NPEJCTaBICHUH O E€CTeCTBEHHO-HAYYHOW KapTHHE MHpPa, O METOAAaX HAy4YHOIrO IMO3HAHUS, CTPOCHHUH,
MHOT000pa3uy 1 0COOEHHOCTSIX KHUBBIX CUCTEM Pa3HOTO

YPOBHSI OpPraHU3aLINH, BBIAIOLINXCS OTKPBITHIX U COBPEMEHHBIX HCCIIeIOBAaHUAX B OMOJIOTHH;

J dbopmMupoBaHHE Yy OOYYarOIIUXCS TO3HABATEIBHBIX, WHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CTIOCOOHOCTEH B MPOIIECCEe aHANM3a JAHHBIX O MYTSIX Pa3BUTHS B OMOJIOTHH HAayYHBIX B3TJISIOB,
u7eH U MOAX0J0B K 3YUEHHIO JKUBBIX CUCTEM Pa3HOI'O YPOBHS OpTraHU3aINH;

J CTaHOBJIEHHE y 00y4YarolMXcsl 00Iel KynbTyphl, (PyHKIIMOHAIBHOW IPaMOTHOCTH, pa3BUTHE
yMEHUH OOBSICHATh U OLEHHUBATH SBJICHUS OKPY)KAIOLIETO MHpa >KUBOM MPHUPOJBI HA OCHOBAaHUU
3HAHUI U OMBITA, MOJTYYEHHBIX [IPU U3YUYEHUH OMOJIOTHH;



. dbopMupoBaHre y OOYYarOIIMXCS YMEHUW WILIIOCTPUPOBATh 3HAUYECHHUE OUOJIOTHYECKUX
3HAHUA B MPAKTUYECKOW JE€ATEIbHOCTU 4YEJIOBEKa, Pa3BUTUHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

J BOCHHUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTHU MTO3HAHUS YETIOBEKOM KHBOM
IIPUPO/IbI, HEOOXOIUMOCTU OEPEKHOT0 OTHOUICHUSI K HEi, COOTI0ACHUS STUYECKUX HOPM
IIPH POBEICHUU OUOJIOTHUECKUX HCCIIETOBAHUI;

o OCO3HaHME LEHHOCTH OHMOJOIMYECKMX 3HAaHUM JUIsl MOBBILIEHHUS YPOBHS SKOJIOTMYECKOH
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;
. IIPUMEHEHUE MPUOOPETEHHBIX 3HAHUW W YMEHMH B IOBCEIHEBHOM >KM3HM MJIs OLIEHKH

MOCJIEACTBUI CBOEH JIEATENIBHOCTH 10 OTHOLIEHUIO K OKPYKalOILEl cpee,

COOCTBEHHOMY 3JI0POBBIO, 0OOCHOBAHHE U COOJIIOICHHE Mep MTPOPUITAKTUKH 3a00JI€BaHHA.

Hna pewenus 3a0ay u OocmudiceHus yeneu U3yueHus OUCYUNIUHBL 8 CUCmeMme CPeoHe2o
npogeccuonanvioco 0b6pazoeanus, 6 NPUMEPHOU pabouell Npocpamme 6blOeleHO OCHOBHOe U
npogheccuoHaIbHO  OpUEHMUPOBAHHOe —coodepiicanue. B ocnosnoe coodepowcanue 6xntoueHvl  6ce
cooepoicamenvHble JUHUU, KOMOpble Npedazaromces Oas 0013amenbHO20 U3VYeHUs hedepaivbHol
00pazoeamenvbHol NPoSPaAMMOl cpedne2o obujeco obpazosanus no buonoeuu (bazoevlil yposens). [lpu
paspabomke  pabouell  npocpamMmvl  OUCYUNIUHDBL, npenodasamens — 6npage  UMEHUMDb
nocne008amenrbHOCb U3YUeHUs U 00beM Yaco8, OMEOOUMbIL HA U3YYEHUEe MeM OCHOBHO20 COOEPHCAHUSL
0JIs1 YCMAHOBNIEHUSL MENCNPEOMEMHbIX C8sA3ell ¢ OpyeumMu OUCYUNIUHAMU 00ueobpa308amenbHo2o U
obwenpogheccuonanvroeo yuxnos yueonoco naana OII CIIO. Ilpenooasamenv 6npage 3ameHumv
JabopamopHsle U NpaKmuyeckue 3aHAmus OCHOBHO20 COOEPI’CAHUS HA AHANOUYHble N0 MmeMAamuke,
VUumuleas umeioujeecs 8 06pazoeamenvHol op2anu3ayuu 000pyoosaHue.

Ocnognoe cooepoicanue NpuMepHoU pabouell npocpammvl OUCYUNIUHBI, 00paA308amenbHas
opeaHusayus — CcamoCmosiIMeNbHO — pacuupsem memMamukou NpogheccuoHarbHOU  HANPasienHoCmu
(npogheccuoHaIbHO  OPUEHMUPOBAHHBIM  COOEPIUCAHUEM UIU COOEPIHCAHUEM NPUKIAOHO20 MOOYIs),
Heobxooumotl 0 danvheuwe2o ycnewnozo oceoenus OII CIIO. [lpenodasamens modcem 6viOpamo
cooepoicanue NPUKIAOH020 MOOYJISl U3 NPEOJIONCEHHbIX 8APUAHMO8, 8 COOMBEMCMBUU C 0COOEHHOCAMU
cghepol OessmenvHOCMU OYOYWUX CREYUATUCMO8 UIU pa3pabomams €20 camocmosmensHo, UHmMe2pupys
codepoycanue oucyuniunvl «buonozusy ¢ codepyxcanuem 00wenpopeccuoHarbHbIX OUCYUNIUH U
npogheccuonanvrvix mooynei OIl CIIO c yenvio hopmuposanusi npogeccuonaibHblx KOMRemeHYui.

1.3.2 B pe3yaibTaTe ocBOeHHs1 Y41eOHOI0 NpeAMeTa 00yYaIOLIUIACS 10/1KeH

yMeThb:

—  ONpeAeNsATh KUMBbIE OOBEKTHI B MPHUPOJE; MPOBOJUTH HAOMIOACHHS 332 DKOCHCTEMaMH IS
BBISIBJICHHSI €CTECTBEHHBIX U aHTPOIIOT€HHBIX U3MEHEHUN, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHHI;

— TPOBOAMTH  TPOCTEHIIHE  OMOJOTMYECKHE  DKCIEPUMEHTAIbHBIE  UCCIEIOBAaHHUS  C
co0JII0ICHUEM TpaBHII O€30MaCHOT0 O0paIleHUsI C 00bEKTaMU U 000PYI0BaHUEM;

—  UCHOJB30BaTh MHPOPMAIUIO OMOJIOTHIECKOT0 XapaKTepa U3 pa3IuIHbIX HCTOYHUKOB;

—  TNPOTHO3MPOBATh MOCIEACTBUS CBOCH JEATENHLHOCTH MO OTHOLICHHIO K OKpY’Karollen cpene,
COOCTBEHHOMY 37I0POBbI0; 000CHOBBIBAThH M COOJIIO/IaTh MEPbI MPOQPHIAKTUKY 3a00I€BaHUIH;

3HATh:

—  cTpoeHHe, MHOrooOpa3ne W OCOOECHHOCTH JKHBBIX CHCTEM DPa3HOTO YPOBHS OpTaHU3aIlHH,
3aKOHOMEPHOCTH MPOTEKAHUS OMOJIOTUUECKHUX TPOIECCOB U SIBJICHUN B OKPYXKAIOIIEH Cpelie, MEeTOCTHYIO
HAy4YHYIO KapTUHY MHPA, B3aUMOCBSI3H U B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTH)KEHUN OHOJOTMYECKOW HAayKd W TEXHOJOTMH B INPaKTHUYECKOH
JEeSITeTbHOCTH YeJIOBEKA, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIA U arpoOMOTEXHOIOTHH .

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

O6ume xommerenuuu (nanee — OK) u npodeccuonansupie komnereHuuu (nanee — [1K) ®I'OC
CIIO B COOTHECEHHMHU C JMYHOCTHBIMHU, METANPEAMETHBIMU U NPEIMETHBIMU pe3yJabTaTaMH OO0yueHUs
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHbl B TA0IHIIE:



Ko u IlnannpyemMble pe3yabTaThl OCBOCHUS] JUCHHUILIMHBI

HAHMMEHOBaHUe

(l)OpMI/lpyeMbIUX Oo6ume? JuCuHILINHAPHbIE®

KOMIIeTeHIUii
OK O01. Bwibupats | JIudHOCTHBIE pe3yabTaThl JOJDKHBI OTpakatb B dactu: | [IP6 1. CdhopMHpOBaHHOCTh 3HAHUW O MECTE€ M POJU OHOJOTHUH
CHOCOOBl  pelIeHus | TPYAOBOTO BOCIIUTAHUS: B CHCTEME HAY4YHOTO 3HaHUS; (YHKIHMOHAIBHOW TI'PaMOTHOCTU
3a1au - TOTOBHOCTh K TPYAY, OCO3HAHHME LEHHOCTH MAaCTEPCTBA, | UEJIOBEKA JJISl PeLICHUS )KU3HEHHBIX TPOOIIEM.
npodecCHOHATBHON | TpyAoIooue; I[IP6 2.CchopMUpOBAaHHOCTb YMEHHSI PACKPBIBATH COJEPKAHUE
NEeSITEIbHOCTH - TOTOBHOCTh K aKTHBHOHW JESITENbHOCTH TEXHOJOTMYECKOW | OCHOBOMOJAraloluX OMOJIOrMUECKUX TEPMHHOB U TOHSATHUMN: KU3HB,
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CHOCOOHOCTb | KJI€TKa, TKaHb, OpraH, OpPraHu3M, BMJI, MOIMYJALHS, SKOCHUCTEMA,
K Pa3IMYHBIM | HHULUUPOBATH, MJIAHUPOBATh U CAMOCTOATEIHHO BBIINOJIHATH | OMOLIEHO3, Obuocdepa; MeTaboan3M (0OMEH BEIIEeCTB
KOHTEKCTaM TaKylo J€SITeIbHOCTD; U TIPEBpaIleHHE SHEPTUH), TOMEOCTa3 (CaMOperysiius), OMOCHHTE3

- UWHTEpeC K pa3iuyHbiM cdepaM npodeccCHoHaTbHON
JESTCIILHOCTH.

MetanpeameTHbIe pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnajieHue YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENIbHO (OPMYNIHpPOBaTh U aKTyaJIH3UPOBATH
npo0JemMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIH MPH3HAK WJIM OCHOBaHUS
JUTISL CpaBHEHUS, KilacCu(UKAIMU U 0000IIECHHMS;

- OMPENIeNSTh LIeTU IeATeNbHOCTH, 33/1aBaTh MapaMeTphbl

U KPUTEPUH UX JOCTHKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHSI

B PacCMaTPUBACMBIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBHI B
COOTBETCTBHE PE3YJIHTATOB
MOCITIEACTBHM JIEATENHHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIaJICTh HaBBIKAMHU YU4€OHO-UCCIIEIOBATENHCKOM

U TNPOCKTHOW JIEATEIHHOCTH, HABBIKAMHU pa3pemieHus

ACATCIIBHOCTb, OICHUBATH
oeiasaM, OLCHUMBATb  PHUCKHU

0enKa, CTPYKTypHas OpraHM3alys *XHUBBIX CHUCTEM, JAUCKPETHOCTb,
caMOperyJiLus, CaMOBOCIIPOU3BECHUE (penpoaykuus),
HaCJIECTBEHHOCTb, W3MEHYHMBOCTb, 3HEPrO3aBHUCHUMOCTb, POCT U
PasBUTHC, YPOBHCBAA OpraHu3anusi.

IIP6 3.CchopMuUpOBaHHOCTb YMEHHS pacKpbIBaTh COJEp)KaHHUE
OCHOBOIIOJIArarluX OMOIOrHUECKUX TEOPUN U TUIOTE3: KIETOYHOH,

XPOMOCOMHOM, MYTallUOHHOW, 3BOJIOLMOHHOM, IPOUCXOXKIECHUS
YKU3HU U YeJIOBEeKa.
I1P6 4.CpopMHpOBaHHOCTh YMEHUS pacKpbIBaTh

OCHOBOIIOJIararonue OnoIornyecKkue 3akoHbl U 3akoHomepHocTH (I
Menpens, T. Moprana, H.MW. BaeuwioBa, 3. TI'ekkens,
®. Miriomepa, K. Bbopa),rpanunsl MX NPUMEHUMOCTH K JKHUBBIM
CUCTEMaM.

[TP6 S5.IIpuoGpereHue ombITa NPUMEHEHHS OCHOBHBIX METOOB
HAYYHOTO MO3HAHUs, UCTIONb3YEMbIX B OMOJIOTUN: HAOIIOICHUS

Y ONMCAHUS KUBBIX CHCTEM, MPOIECCOB W SIBIICHUW; OPTaHU3aAIuN U
MPOBEICHUS] OMOJIOTUYECKOTO YKCIIEPUMEHTA, BBIIBUKCHHSI THIIOTES,
BBISIBIICHUSI 3aBHCHMOCTH MEXKIY HCCICIYEMbIMU BETUYMHAMH,
00BsICHEHUS MOJTYYEHHBIX pe3ynbTaTOB
1 (OPMYJIIMPOBAHUS BBIBOJIOB C MCIIOJb30BAaHUEM HAYYHBIX TTOHITHH,

Y Ka3bIBAIOTCS JIMYHOCTHBIE M METaNpeaMeTHbIe pe3ynbTatsl u3 ®TOC COO, B GOpMUPOBAHUU KOTOPHIX YUacTBYeT 0011e00pazoBaTebHas AUCIUILTAHA.
3 ucuuruiMHapHble (IPEIMETHBIE) PE3yJIbTAThl YKa3bIBAKOTCA B COOTBETCTBUH C UX NOJHBIM nepeunem Bo @T'OC COO. IpeamerHbie pe3ynbTarsl 6a3oBoro yposus (ITPG)
HyMmepytotcs B cootBeTcTBUE PI'OC COO (IIpuka3z Muno6prayku Poccnu ot 17.05.2012 Ne 413 (pemakiust ot 27.12.2023 1.).




npo0Jem;

- BBISIBIISATH IPUYUHHO-CJIC/ICTBEHHBIC CBS3U

U aKTyaJU3UPOBATh 33]1a4y, BBIIBUTATh TUIIOTE3Y

€¢ pelICHHs, HAXOJUTh AapryMEHTHl IS JO0Ka3aTelbCTBa
CBOMX YTBEPXKICHHM, 3a/JaBaTh IapaMeTpbl M KPUTCPUHU
peleHus;

- aHAJIM3UPOBATh IIOJYYCHHBIC B XOJE PEIICHUS 3aJa4u
pe3yNbTaThl, KPUTUYCCKH OICHWBATh WX JOCTOBEPHOCTD,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;
pa3pabarbeIBaTh IUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIIN3a
UMCIOIINXCS MAaTePHAILHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

-- YMETh IMEPEHOCUTH 3HAHUS B TIO3HABATCILHYIO

U MPAKTHYECKYI0 00J1aCTH )KU3HEICITCILHOCTH,

- YMETh HMHTETPUPOBATH 3HAHUS W3 PA3HBIX IMPEIMETHBIX
obnacreii;

- BBIJIBHIaThb HOBBHIC HJICH,
MOJIXOJIbI U PELICHUS

npeajaratb OpUIrMHAJIbHBIC

TEOPHI U 3aKOHOB.

I[MP6 6.ChopMUpOBAaHHOCTh YMEHHS BBIICTSATh CYIICCTBCHHBIE
NPU3HAKH BUPYCOB, KJIETOK MPOKAPUOTH IYKAPUOT; OTHOKIETOYHBIX
U MHOTOKJIETOYHBIX OpPraHHW3MOB, BHJOB, OHOICOIEHO30B U
IKOCHCTEM; OCOOCHHOCTH IPOIECCOB OOMEHa BEUIeCTB U
MIPEeBpAICHUS] SHEPTUU B KJIETKe, (DOTOCHHTE3a, IUIACTUYECKOTO W
JHEPreTUYeCKOro  OOMEHa, XEMOCHHTE3a, MHUTO03a, MekHo3a,
OIUTOJIOTBOPEHUS, PA3BUTHUS M PA3MHOXKEHUS, WHIAMBHUIYAILHOTO
pa3BuUTHs oOpraHu3Ma (OHTOTEHe3a), OOphOBI 3a CyIIEeCTBOBaHUE,
€CTeCTBEHHOTO O0TOOpa, BUA000Pa30BaHUS, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB K Cpelie OOMTaHUs, BIUSHUS KOMIIOHCHTOB YKOCHUCTEM,
AHTPOTIOTEHHBIX W3MCHCHHI
B 9KOCHUCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B OHocepe.

[TP6 7.ChopMUpOBaHHOCTh YMEHUS IPUMEHSATD MOJIyY€HHbIE 3HAHUS
JUISE  OOBSICHCHHSI OHMOJIOTHYECKHUX IIPOLIECCOB W SIBIICHUH, IS
NPUHATHS TPAKTHYECKUX PEHICHUH B IIOBCEIHEBHOW YKU3HU

C LeNbl0 o0ecriedeHrs 0€30MacHOCTH CBOETO 37I0POBbS M 37J0POBbS
OKPY>KaIOIIUX JIFOACH, COOI0IEHUsI 3I0pPOBOTO 00pasa KU3HU, HOPM
TPaMOTHOTO TIOBEIEHUS B OKpYXKalollel MPUPOJHOU Cpene;
MOHMMAaHUEe  HEOOXOJWMOCTH  HWCIIOJNIB30BAaHUS  JIOCTHIKCHUUN
COBpPEMEHHOW OHONOTMU M OWOTEXHONOTHUH M PalMOHAIBHOTO
MIPUPOIOTIOIBE30BAHUS.

ITP6 8.CdhopMupoBaHHOCTH YMEHHSI peniaTh OMOJIOTHYECKHE 3aauH,
COCTaBJISITh TEHOTHITHYECKUE CXEMBI CKPEIIUBAHUS

JUIS. pa3HBIX THUIIOB HACIEAOBAaHUS TPU3HAKOB Y OpPraHU3MOB,
COCTaBJISITh CXEMBI IMEPEHOCA BEIIECTB U JHEPTHH B DKOCHUCTEMAaX
(uernu nmuTaHus, MUIIEBLIE CETH).

I[TP6  9.ChopMuUpOBAaHHOCTL yMEHHH KPUTHYECKH OIEHUBATH
nHpopMalui0  OMOJIOTUYECKOTO  COACpX aHHS,  BKIIOYAIOIIYIO
TICEBJIOHAYYHbIC 3HAHUS W3 Pa3IMIHBIX HMCTOYHUKOB (CpeicTBa
MaccoBo  WHGOpMALMK,  HAYYHO-TIONMYJSAPHBIE  MaTEpUabl);
WHTEPIPETUPOBATH ATUYECKHE ACTICKTBI COBPEMEHHBIX
WCCIEIOBaHUK B OWONOTHHM,  MEIUIIMHE, OUOTEXHOJOTHUH;
paccMaTpuBaTh riio0abHbIC IKOJIOTHYECKHE POOIIeMBI

COBpPCMCHHOCTH, (I)OpMI/IpOBaTL 11O OTHOIICHHWIO K HUM CO6CTBCHHYIO
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MO3UIHIO.
I[MP6 10. CdopmupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBCHHBIE
NUCbMEHHBIE M YCTHBIE COOOIICHHsS] Ha OCHOBE OHOJIOrMYecKoit
nH(OpPMAIIMY U3 HECKOJIBKHX MCTOYHUKOB, TPAMOTHO HCIIOJB30BATh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 02.
Ucnonb3oBath
COBPEMEHHBIC
CpeacTBa  IIOMCKa,
aHaJIm3a

U UHTepIpeTaIuu
uHpOpMaUn

U MH(POPMAIMOHHbIE
TEXHOJIOTHH TUTSI
BBIMIOJTHEHUS  3a/1a4
po(hecCHOHATTLHOM
NESTEIbHOCTH

JIM9HOCTHBIE pE3yNbTaThl JIOJDKHBI OTpaXkaTb B YacCTHU:
[ICHHOCTH HAYYHOTO ITO3HAHHMS:

-C)OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKd W OOIIECTBEHHOU
MPAKTUKHA,  OCHOBAaHHOIO  HA  JWAlioTe  KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B TIOJIUKYJIBTYPHOM MHpE.

MertanpeaMeTHbIe Pe3yIIbTaThl JOJDKHBI OTPAXKATh:
OBnajieHNe YHUBEPCAIBHBIMU YICOHBIME MMO3HABATEIIBHBIMU
NENUCTBUSIMU:

B)paboTa ¢ MHpOpManuei:

- BIIQJACTh  HABBIKAMU
U3  WCTOYHWKOB  pa3HbIX  THIIOB,  CaMOCTOSITEIHHO
OCYIIECTBIISATh TIOUCK, aHanus, CUCTEMAaTU3AIIHIO
U WHTEPIIPETANNIO UHPOPMAIUH PA3INIHBIX BUAOB U GOopM
MPEJICTaBICHHUS,

- OICHUBAThH JIOCTOBEPHOCTH, JISTHTUMHOCTh HWH(OpMAIIHH,
€€ COOTBETCTBHE MPABOBBIM U MOPAJIIBHO-TUYECKUM HOpMaM

noiyueHuss  uHopmanuu

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE ¥ POJU OUOJIOTHH

B CHCTEME HAy4yHOro 3HaHUA;, (YHKIMOHAIBLHOM T'PaMOTHOCTH
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPO0IIeM.

[TP6 7.ChopMHupOBaHHOCTH YMEHUS IPUMEHATD MMOJTyYEHHBIC 3HAHHS
JUIsL  OOBSICHEHMsSI OMOJIOIMYECKHUX IPOLIECCOB M SBJICHUM, s
OPUHSTUS TPAKTUYECKUX PEUICHUH B MOBCEAHEBHON KU3HU

C 1eNbl0 o0ecriedeHrs 0€30MacHOCTH CBOETO 37I0POBbS M 37J0POBbS
OKPYKaIOIIUX JF0JIeH, COOMI0ACHHS 3I0pOBOr0 00pa3a >KU3HH, HOPM
rpaMOTHOIO MOBEAEHUS B OKPYXAKOMIIEH MNPUPOAHON CpeEne;
NOHMMAaHHE  HEOOXOIMMOCTH  HCIIOJIb30BAHUA  JTOCTHXKEHUU
COBpPEMEHHOM Ouosorun M OUOTEXHOJOTUN MJIs PALMOHAIBHOIO
IPUPOIOTIOIH30BAHUS.

I[MP6 10. CdopmupoBaHHOCT, YMEHUH CO3/1aBaTh COOCTBCHHBIC
NUCbMEHHBIE M YCTHBIE COOOILICHHMS Ha OCHOBE OHOJIOrMYECKOU
MH(}OPMALIUK U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
HNOHATHIHBIN anmapaT 6MoI0run

OK 04. O dexTuBHO
B3aMMO/IEHICTBOBATh
u paboTaTh

B KOJUIEKTHBE

¥ KOMaHj1ie

JImgyHOCTHBIE pE3yiabTaTbl MOOJDKHBI OTpaXaTb B YaCTH:

LEHHOCTH HAYYHOTO TIO3HAHMUA: OCO3HAHHWE LIEHHOCTHU
HAay4yHOM  JESATENbHOCTH, TOTOBHOCTh  OCYILECTBIATH
IIPOEKTHYIO u HCCIIEI0OBATENBCKYIO JIeSITeILHOCTD
WHJIUBUYAJIBHO U B TPYIIIIE.

MeranpeamMeTHbIe PE3YAbTATHI JOJKHBI OTPAXKaTh:
OsBmageHne YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) cOBMECTHasI IESITEIIbHOCTb:

- MIOHUMATh U UCTOJIb30BATh MPEUMYILECTBA KOMAaHIHON

Y MHIUBHUIyaJIbHOM paboTHI;

- [pUHMMAaThb LMW  COBMECTHOM  JeSITeIbHOCTH,
OPraHN30BBIBATH M KOOPJAWHUPOBATH NEHCTBUS

[TP6 S5.IIpuoGpereHue ombITa NPUMEHEHHS OCHOBHBIX METOOB
HAy4YHOTO TO3HAHUS, HCIONb3yeMbIX B OHOJIOTHUU: HAOMIOJEHUS U
OTIMCAHUs JKUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUMN; OpPraHHU3allud U
POBEJCHHUS OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBHKEHHUS TUIIOTES,
BBISIBIICHUSI 3aBHCHMOCTH MEXKIY HCCICIYEMbIMU BEIUYMHAMH,
00BSICHEHUS TIOTYYCHHBIX PE3YIbTAaTOB

1 (GOpMYJIIMPOBAHUS BHIBOJIOB C MCIOJb30BaHUEM HAYYHBIX TTOHSITHH,
TEOPHl 1 3aKOHOB




0 €€ JIOCTIKEHHUIO: COCTaBIIATh IUJIaH  JIEWCTBUH,
pacupenensiaTb poiad € YYEeTOM MHEHUUA YYaCTHUKOB
00CYXKJ1aTh Pe3yIbTaThl COBMECTHOM paboThI

OK 07.
ConelicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu

cpenpl,
pecypcocOepekeHn
10, MIPUMEHSATD
3HAHUSA

00 W3MEHEHUHU
KJINMATA, TPUHIUIIBI
OEpEKITUBOTO
MIPOU3BOJICTBA,

3P PEeKTHBHO
efcTBOBAThH

B YpE3BBIYANHBIX
CUTYaIUAX

JInyHoCTHBIE pe3ynabTaThl JOJDKHBI OTPa)KaTb B YacCTHU:
JKOJIOTMYECKOT 0 BOCITMTAHHUS: - c(OpMHPOBAHHOCTH
HKOJIOTUYECKOHN KYJIbTYpbl, IOHUMAHUE BIMSIHUSA COLUAIBHO-
SKOHOMMYECKHX MPOLIECCOB HA COCTOSHUE IPUPOJAHON

U COIMAJIBHON Cpelbl, OCO3HAHHE III00AJIBHOTO XapakTepa
9KOJIOTUYECKUX MPOo0dIIeM;

- IUIAaHMPOBAaHME W  OCYLIECTBIEHUE  JCUCTBUH B
OKpYXKaloIllel cpelle Ha OCHOBE 3HAHMS LIEJEH YCTOMYMBOTO
pa3BUTHUS YEJIOBEYECTBA;

- AKTUBHOE HENpUITHE JIEeHCTBUH,
OKpYKarloIleH Cpee;

- YMEHHE IIPOrHO3UPOBATh HeOJaronpusTHoIE
JKOJIOTUYECKHE MOCIEACTBUS NPEAIPUHUMAEMBIX JIEHCTBHM,
IIpel0TBpallaTh UX;

- paclIMpeHue  OIbITa
HaIpPaBJIEHHOCTH.
MeranpeameTHble pe3yabTaThl TOJKHBI OTPaKaTh:
OBnanenue YHHUBEPCAIbHBIMU KOMMYHHUKaTUBHBIMU
NEUCTBUSIMU:

0) cOBMECTHas IeSITEIIbHOCTD:

- IIOHMMaTbh M MCIOJI30BaTh IPEUMYIIECTBA KOMAaHIHOU
U MHIUBUYaJIbHON pabOThI;

INPUHOCAIIUX BPCO

JIESATCILHOCTH  DKOJIOTHYECKOM

- HpI/IHI/IMaTI) e COBMGCTHOfI JACATCIIbHOCTH,
OpraHu30BbIBaTh u KOOPAMHUPOBATH JEeUCTBUS
M0 ee JOCTIDKEHUIO: COCTaBIATh IUIaH  JIEWCTBHI,
pacrpenensaTb poJM € YyYETOM MHEHUHA YYaCTHUKOB

00CyXJ1aTh pe3yIbTaTbl COBMECTHOM pabOThI

I[IP6 5.ITpuoOpereHue oOmMbITAa MPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO [MO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIIOICHUS

Y OIMCAHHUSA KMBBIX CHCTEM, MPOLECCOB M SBJICHUI; OPraHU3alNH U
IPOBEJCHUS OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BBIIBHXKEHHUS TUIIOTES,
BBISIBIIGHUSI 3aBHCHMOCTH MEXAY MCCIEyeMbIMUA BEIMYMHAMM,
00BSICHEHUS TTOTYYCHHBIX PE3YJIbTAaTOB

¥ (OPMYITHPOBAHUS BBIBOAOB C UCIOIb30BAHNEM HAYUHBIX TIOHSATHH,
TEOpUH U 3aKOHOB.

[IP6 6.ChopMUpOBAaHHOCTH YMEHHS BBIACIATH CYIICCTBEHHBIC
IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOTU IYKAPUOT; OJHOKIECTOUHBIX
U MHOTOKJIETOYHBIX OPraHMU3MOB, BHJOB, OHOTEOLIEHO30B U
9KOCUCTEM; OCOOCHHOCTH MPOIECCOB OOMEHa BEHIECTB U
NPEBpAICHUs YHEPTUU B KIETKe, (POTOCHHTE3a, IJIACTUYECKOTO U
SHEPreTUYeckoro oOMeHa, XEeMOCHHTEe3a, MHTO3a, Meio3a,
OIJIOJIOTBOPEHHMSI, PA3BUTHS W DPA3MHOXKEHUS, HHIUBUAYAIHLHOTO
pa3BUTHSL OpraHnu3Ma (OHTOTreHe3a), 60pbObI

3a CYIIECTBOBAaHUE, ECTECTBEHHOIO O0TOOpa, BHUJI000pa30BaHMUI,
NpUCIIOCOOTIEHHOCTH OpraHu3MOB K cpefe OOWuTaHMs, BIMSHUSA
KOMIIOHEHTOB IKOCUCTEM, AHTPOTIOTEHHBIX U3MEHEHUI
B 9KOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB U MPEBpaIllEHUE SJHEPTUU B Orocdepe.

I1P6 7.ChopMuUpOBaHHOCTb YMEHUSI IPUMEHSTD MTOJyYSHHbIE 3HAHUS
Ui OOBSICHEHHsT OHMOJOTWYECKHX TMPOIECCOB U SIBICHUH, IS
OPUHATHS TPAaKTUYECKUX PELIeHUH B TOBCEAHEBHOM IKHU3HU
C Lenblo obecrieueHus: 0€30MaCHOCTU CBOETO 37I0POBbSI U 3JJ0POBBS
OKpY’KaIOIIMX JI0/IeH, COONII0/IEHHs 30pPOBOTO 00pa3a KU3HH, HOPM
rpaMOTHOTO TMOBEAEHUS B OKPYXKAIOIIEH MPUPOJHON  CpeJe;
MOHMMaHHEe  HEOOXOJAMMOCTH  MHCIOJB30BaHUS  JOCTHXKEHHH
COBPEMEHHON OHMOJOTUH W OMOTEXHOJIOTHH IS ParioOHAIBHOTO
IPUPOIOTIONIB30BAHUS




K* 3.1.

[LmanupoBaTh u
OpraHU30BBIBATH
pabory no
TPAHCIIOPTHO-
JOTHCTUYECKOMY
0o0CITy’)KMBaHUIO B
chepe IPY30BbIX
NEPEBO30K

- cOpMHUPOBAHHOCTh YMEHHUS Ha OCHOBE (peepaabHOTO KIACCH(DHKAIMOHHOTO KaTajora OTXOJO0B ONPEACISITh KIacC OMaCHOCTH
OTXOJIOB; arperaTHoe COCTOSIHUE U PU3NYECKYIO POpPMY OTXO/I0B IPOU3BO/ICTBA;

- OBJAJICHUE METOJAMH OIPEACIICHUs IOKa3aTeliel yMCTBEHHON pabOTOCIIOCOOHOCTH, OOBSICHEHHE IOJYYCHHBIX PE3yJIbTAaTOB H
(dbopMyIupoBaHUEe BBIBOJIOB (MMMCHMEHHO) C UCTIOJIB30BAaHNEM HAYYHBIX IMOHATHH, TCOPUH 1 3aKOHOB;

- cOpMHPOBAHHOCTh YMEHUS aHAJIU3MPOBATh WH(POPMAIIMIO O HAYYHBIX JOCTHIXKEHHUSX B OOJACTH TCHETHYECKHUX TEXHOJIOTHH,
KJIETOYHOW MHXKEHEPUH, MMUIIEBBIX OMOTEXHOJIOTHIA;

- chOpMHPOBAHHOCTh YMEHHUS aHAIM3UPOBATh MH(GOPMAIIUIO O PA3BUTHH MPOMBINUICHHBIX OMOTEXHOJOTUA M WX NMPUMEHECHUU B
’KH3HH YeJI0BEKa

*VkaspiBatorcst 1K, 2jeMeHTBHI KOTOPBHIX (DOPMHUPYET NPHUKIAAHOW MOAYIb (MPOPECCHOHAIBHO OPMEHTHPOBAHHOE cojepkaHue) B cooTBeTcTBMU ¢ PIOC peanusyemoit
npodeccun/cnennansHocty CIIO.




2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEIMETA

2.1 O0beM yueOHOro npeaMeTa U BUAbI y4eOHO# padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MakcumasnbHasi ydyeOHasi Harpy3ka (Bcero) 72
B T.4.
O0bém o0pasoBaTeIbHOI NPOrpaMMbl Y4eOHOI 1M CIMIIMHBI (TIpeaMeTa) 61
B T.4.
OcHosnoe cooeprcanue 51
B T.4.
TeopeTHyeckoe 00ydeHue 39
MIPAKTUYECKUE 3aHATHUS 10
na0opaTOpHbIE 3aHATUS 2
Ilpogpeccuonanvho-opuenmuposannoe cooepiicanue 10
B T.U..
TeopeThyeckoe 00ydeHue 2
MPaKTUYECKHUE 3aHATH 6
na0opaTOpHbIE 3aHATUSL 2
CamocrosTebHas padoTa o0yvaromerocs (Bcero) 11

IIpomesxcymounan ammecmauusn 6 popme oughgpepenyuposannozo 3auema (2 cemecmp)




2.2 TemaTnuecknii I1ad u coaepxanue yueonoro npeagmera OYIIL.13 buonorus

Haumenosanne pasaesos | Comep:kanue yueGHOro Mmarepuasia (OCHOBHOE M NPOecCHOHAILHO OPHEHTHPOBAHHOE), Oo0bem dopmMupyemble
U TeM JIadopaTOpHbIE U MPAKTHYeCKHEe 3aHATHS, IPUKJIAAHON MOAYJ/Ib (IPH HAJIMYHH) 4acos KOMIIeTeHIIUH
1 2 3 4
1 cemecmp 30
OCHOBHOE cO/Iep:KaHue
Pa3nes 1. buoaorns kak Hayka. ZKuBble cHCTeMbl M HX OPraHU3ALNSA 3 OK 02
Tema 1.1. 3
buoJiorus Copepxanue yueOHOro MmaTepuasa 2
B cucreme Hayk. O0mast | buonorus — Hayka o >kuBoil npupone. CBsizu OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKHUMHU U
XapaKTEePUCTHKA JKU3HH | IPYTUMHM €CTECTBEHHBIMU HayKaMu, Quiocopuei, peaurueil, STUKOW, 3CTeTUKOW U IPaBOM.
Pones Ouonmormm B (OPMHPOBAHWM COBPEMEHHOW HaydyHOW KapTuHbl Mmupa. Cucrema
OMOJIOTMYECKUX HaYK.
MeTtoapl MO3HaHUS >KMBOW HpPUPOJbI (HAOJIO/EHUE, SKCIEPUMEHT, ONMCAHHE, U3MEpPEHHE,
KJ1accu(uKanus, MOAEIMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa 1aHHBIX ).
JXKussie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTIMIue )KUBBIX CHCTEM OT
HeopraHuyeckoi npupozpl. CBolicTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHM OpraHu3aii OMOCUCTEM: MOJIEKYISIPHO-TeHETUUECKUH, KICTOYHbIH, OpraHu3MEHHBIH,
MOMYJISIIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKHIT), OrochepHbIH.
CamocrosiTesibHast paboTa odyuarommxcs Nel 1
1. 3amonHeHne TabIUIBI C OMMCAHUEM METOJI0OB MUKPOCKOIIUPOBAHMS C UX JIOCTOMHCTBAMH U
HEeJ0CTaTKaMHU.
2. 3anonHeHue TabaMLbl «BKi1ax ydeHbIX B pa3BUTHE OUOIOTHI.
3. 3anonHeHne CpaBHUTEIbLHOM TAOJIUIBI CXOJCTBA U Pa3IMUUi )KMBOTO U HEXKHUBOTO.
Pa3nen 2. XuMHUYECKHI COCTAB M CTPOEHHE KJIETKHI 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XuMH4YeCKHil cOCTaB Coaepsxanue yueOHOro MaTepuasa 1

KJaeTku. Boaa
U MUHeEpaJbHbIe

XUMUYECKUM COCTaB KIIETKH. XHMHYCCKHE DIICMEHTHI: MAaKpO3JIEMEHTBI, MHUKPOJJICMCHTHI.
Bo;[a W MHUHCPAJIbHBIC BCUICCTBA. cDyHKI_[I/II/I BOAbl W MHUHCPAJIBHBIX BCIICCTB B KIICTKC.

506pa30BaTeJ’ILHa${ OopraHu3zanus BIpaBEe CaMOCTOATCIbHO OIPEACIIATH MOCICAOBATCIIBHOCTD U3YYCHUS PA3/ICIIOB U TEM, BXOISAIIHNX B HUX, a4 TAKIKE NEpepacupeAC/siTh KOJINICCTBO
4acoB Jis1 OCBOCHUA 06y‘{aIOIlII/IMI/IC$I y‘IC6HOFO Marepuajia, € Y4YCTOM JIOTUKHU q)OpMPIpOBaHI/IH NMpEeAMETHBIX PpEe3yJIbTaTOB, 06IIII/IX u HpO(l)eCCI/IOHaHBHI)IX KOMHGTGHHI/Iﬁ,
MEKIPEAMETHBIX CBsI3CH C ApYTruMHr JUCHUIIIMHAMU 061HCO6paBOBaTCJ'H)HOFO u O6IIICHpO(1)eCCI/IOHaHLHOFO IIUKJIOB y‘l€6HOFO mrana OIl.
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BelllecTBA [Tonnep:kaHue OCMOTHYECKOro OajlaHca
IIpakTnueckoe 3ansaTue Ne 1 1
buonornyeckass posb MHUHEpalIbHBIX BELIECTB B 00ECHEUEHUM IKU3HEACSATEIbHOCTH
OpPraHU3MOB, IPOSIBJICHUS MCOATaHCa MUHEPAIbHBIX SJIEMEHTOB
Tema 2.2. Copep:kaHue y4eOHOTr0o MaTepuaa 2
Bbuosornyecku Bazknble | benku. CoctaB u crpoeHue OenKOB. AMUHOKHCIOTHI — MOHOMeEpHI OenkoB. HezameHumsbie u 1
XHMHYECKHE COCIMHECHUS | 3aMCHUMbIE AMUHOKUCIOTHI. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOIA
MOJIEKYJbl (IIEpBUYHAs, BTOPUYHAs, TPETHYHAs M UYETBEPTHYHAS CTPYKTypa). XUMHUECKHE
cBoiictBa OenkoB. buonormdyeckue ¢yHkiun OenkoB. DepMEHTBI — OHOJOTUYECKHE
karanu3atopel. CTpoeHne QepMeHTa: aKTHBHBIM LEHTp, cyOcTpaTHas CHenu(puIHOCTb.
KodepmenTtsl. Buramunsl. OTinuns pepMEHTOB OT HEOPIraHUYECKUX KaTaau3aToOpOB.
YrineBoapl: MOHOcaxapuabl (TJIFOKO3a, pud03a W JIe30KCHpH003a), aucaxapuibl (caxaposa,
JAKTO3a) M HoJHMcaxapuabl (KpaxMal, TIJIMKOIeH, LeJulojo3a). buonornyeckue ¢yHKIuU
yraeBoAoB. JIumuasl: Tpuraunepuasl, pochomunuasl, crepousl. [ uapodpmisHo-ruapodoOHbIe
cBoiicTBa. buonornueckue GpyHkuuu aunuaos. CpaBHEHUE YIIIEBOAOB, OCJIKOB M JHUIUJIOB KaK
ncrouHukoB sHepruu. Hyxiennosble kucinortsl: JHKm PHK. Hykneotuasl — mMoHOMEpHI
HykienHoBbIXx kucior. Ctpoenue u ¢ynkuuun JHK. Crpoenne u ¢ynknum PHK. ATO:
CTpoeHue U (HYHKIHU
JlaGopaTopHas padora Nel 1
Onpenenenve ButamuHa C B IpOAYyKTax MUTAHUS
Tema 2.3. Coaep:xanue yueOHOIro MaTepuaJa 2
CTpyKTypHO- [uronorus — Hayka o kinetke. Kinerounas teopust — npumep B3auMoeCTBUS UJied U (HaKToB B 1
(pyHKIMOHAIBLHASA HAy4YHOM ITO3HAaHUU. METO/bI U3yUEHUS KIETKH.

opraHum3anus KJI€TOK

Krnerka xak nenoctHas »xuBas cucrema. OOmive NpU3HAKU KIETOK: 3aMKHYTas HapyKHas
MeMmOpaHna, monekynsl JJHK kak renernueckuit anmapar, cuctemMa CUHTe3a OeJka.

Tunsl  KJIETOK: JykKapuoTHYeckas U Hpokapuotudeckas. (OCOOEHHOCTH  CTpPOEHUs
npokapuoTuuecko kietku. Kierounas creHka Oakrtepuil. CTpoeHHE 3SYKapHOTHYECKOM
kJeTkd. OCHOBHbBIE OTJIMYHUS PACTUTEIBHOM, )KUBOTHOW M TpuOHON KieTkU. [loBepxHOCTHBIE
CTPYKTYpbl KJIETOK— KJIETOYHas CTEHKa, TJIUKOKaIWKC, uX GQyHkiun. Ilnazmarnyeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[Mutoruiasma u ee opraHouabl. OpHomeMOpanHble opraHounasl kietku: OIIC, anmapar
lonbmxu, nuzocombl. [lonyaBTOHOMHBIE OpPraHOUABl KJIETKH: MHMTOXOHAPUH, IJIACTH]IBI.
[TpoucxoxxaeHne MUTOXOHAPUM M TuacTui. Buapl tuactun. HememOpaHHBIE OpraHOMIBI
KJIETKA: pPHUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIM, PECHUYKH, KIYTUKU. DyHKIUU
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OpPraHOUJOB KJIETKH. BKiltoueHus.
SAnpo — perynaTopHblii neHTp KieTku. CTpoeHue sapa: siaepHas 000J104Ka, KapuoIla3zMa,
XPOMATHUH, SAPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE

JlabopaTopnasi paGora Ne2 1
CrpoeHue KIETKH (pacTe€HUs, >KUBOTHbIE, I'pUObI) M KIETOYHbIE BKIIOUEHMs (Kpaxmail,
KapOTUHOUIbI, XJIOPOILJIACTbI, XPOMOILJIACTHI)
Pa3nen 3. ZKu3HeneaTeJbHOCTh KJIETKH 6 OK 01, OK 02,
Tema 3.1. Coaeprxanue yueOHOro MaTepuaJia 3 OK 04
OO0OMeH BelIecTB OOmeH BemecTB, WKW MeTa00M3M. ACCUMUIIALNS (TUIACTUYECKU OOMEH) M JUCCUMUJISAIINS 2
U NpeBpalleHue JHeprun | (3HepreTuyeckuil oOMeH) — JBE CTOPOHBI €JUHOro Ipouecca meradonus3ma. Ponb 3axkoHOB
B KJIeTKe COXpAaHEHMs BEIIECTBA M SHEPruM B IMOHMMaHMM MeTaOonu3Ma. Tumbl oOMEHa BEIIECTB:
aBTOTpOopHBIA U TerepoTpodHbIH. Ponh ¢epMeHTOB B OOMEHE BEHICCTB W IPEBPAIICHUHU
sHeprun B Kkierke. PorocuHTe3. CBetoBas M TeMmMHOBas (a3bl (orocuHTeza. Peakuuu
dorocunTe3a. DPPeKTHBHOCTh (poTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a JUIA KU3HK Ha 3eMiie.
Bnusiaue ycnoBuil cpenapl Ha (POTOCHHTE3 M CHOCOOBI MOBBIIMIEHUS €r0 MPOJYKTUBHOCTU Y
KyIbTYpHBIX ~ pacTeHH. XeMOCHHTE3. XEMOCHHTE3HpylIue OakTepuu. 3HaueHHE
XEMOCUHTE3a JJIs KU3HU Ha 3eMIIE.
OHepreTudeckuil oOMeH B KieTke. PaciieruieHne BelecTB, BbIACIEHUE M aKKyMYJIUpPOBaHUE
SHEPrUM B KIETKe. OTambl JHEpreTudyeckoro obmeHa. Inmkonms. bpokeHuen ero BuAbL
Kucnoponnoe oxucinenue, Wian KieToyHoe abixaHue. OkucinutenbHoe (ochopuirpoBaHUeE.
D dexkTHBHOCTD HIHEPTreTHUECKOro 0OMeHa
CamocrosiTesibHas pabora odyuarommxcs Ne2 1
3arnoyiHeHHe CPAaBHUTENIbHON TaOIMIIbI XapaKTEPUCTHK TUIIOB OOMEHa BELeCTB
Tema 3.2. Conep:xaHue yueOHOro MaTepuaJia 2
buocunres 0es1ka Peaxiun matpuyHoro cunresa. ['enernueckas napopmarnus u JJTHK. Peanuzamus renernaeckoit 1
uHpopmanuu B KieTke. ['eHeTHuecknil KoJ M ero cBoiictBa. TpaHCKpHUNLUS — MaTpUYHBIN
cuute3 PHK. Tpaucnsuus — OuocunTe3 Oenka. Dtanel TpaHcmsinuu. Komupoanue
aMMHOKHUCIIOT. Posib pubocom B OnocuHTE3e Oenka
IIpakTuyeckoe 3ansiTue Ne2 1
Pemenue 3a1a4 Ha onpeesIeHnE OCIEN0BATENBHOCTH HYKIEOTHIOB
Tema 3.3. Conep:kanue y4eOHOTro MaTepuaJa 1
Bupycsi Hexnerounsle ¢opmbl sxu3HM — BUpYCHl. Mcropusi oTkpsiTus BupycoB (. . MBaHOBCKMIA). 1

Oco0eHHOCTH CTPOEHUS! M JKU3HEHHOTO IMKJIa BUpPYcoB. bakrepuodaru. bonesnu pactenuii,
KMBOTHBIX U YEJIOBEKa, BbI3bIBaeMble BHUpycaMu. Bupyc nmmyHnosnedunura yenoseka (BUY) —
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‘ Bo3Oyautens CIINa. ITpodriakTiuka pacnpocTpaHeHus BUPYCHBIX 3a001eBaHU

Pa3nen 4. PazMHOKeHHEe M MHINBHIYAJIbHOE pasBUTHEC OPIraHU3MOB

Tema 4.1.
Ku3HeHHBIA UK
KJIEeTKH

Copep:kanue y4eOHOTro MaTepuaa

Knerounblii nukn, WIM SKM3HEHHBIH IMKI  KiIeTku. Murtepdaza u mumto3. Ilpomeccsr,
nporekaromue B uHTepdase. Perumkanusa — peaknus marpuudoro cuHre3a [IHK. Ctpoenwme
XpoMocoM. XpOMOCOMHBIA HaOOp — KapuoTun. [IUMIOMIHBIA M TaryIOMJHBIA XPOMOCOMHEBIE
Habopbl. Xpomatusl. [{uTomornueckue OCHOBBI Pa3MHOKEHUS U MHAMBUIYAIBHOTO Pa3BUTHS
opranusmoB. [lenenune kinetku — Muto3. Craguu Mmurto3a. Ilponeccsl, nporcxoasdiue Ha pa3HbIX
cTagusiX MUTO3a. bronornyeckuii cmbici MuTo3a. IlporpaMmupyemast ru0enb KJISTKH - allonTo3

— N[

CamocrosiTesibHas padora o0yuarommxcs: Ne3
Pa3paboTka JeHTH BpeMEHH KU3HEHHOTO IIMKJIA KIETKU

Tema 4.2.
®opMBbI pAa3MHOKEHUS
OpPraHu3sMoB

Coaep:xaHue yueOHOro MaTepuaJia

@DopMBI pa3MHOKCHHSI OPTaHU3MOB: OECIIOIOE W IMOJIOBOE. BUIbI OECIoyioro pa3MHOKEHUS:
JICIICHUE HAJBOE M MOYKOBAHWE OJIHO M MHOTOKJICTOYHBIX, CIIOPOOOpPA30BaHUE, BETeTaTUBHOE
pa3sMHOXkeHHe. FICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €TI0 3HAYEHUE JUISl CEJIEKIIUU.
[TonoBoe pasmHOXKeHHe, ero oTiauums oT Oecronoro. Meio3. Cramguu meiosa. Ilporeccsr,
npoucxoasume Ha craausx weio3a. IloBenenue xpomocoMm B wmenose. Kpoccunrosep.
buonornueckuii cMpIca U 3HaUueHHE Melo3a. ['ameTroreHes — mporecc 00pa3oBaHUs IMOJIOBBIX
KJIETOK y JKMBOTHBIX. [lonOBBIE kKene3bl: CeMEHHUKU U simuyHUKUA. OOpa3oBaHHE U pa3BHUTHE
MOJIOBBIX KJIETOK — TaMmeT (CIepMaTo30HM, SMIICKIETKAa) — CIepMaTOTeHe3 M OOTEHE3.
Oco0eHHOCTH CTPOEHUS SIMIEKIIETOK U ciepMaTo3ouoB. Omnonorsopenue. [lapreHorenes.

\S]

CamocrosiTesibHas padora o0y4yarommxcs Ne4
3anonHeHue TaONUIbl C KpPaTKOM XapakTepUCTUKONM M mnpumepaMu (OpM pa3MHOKEHUs
OpPraHHU3MOB

Tema 4.3.
NuauBuayanbHoe
pa3BuTHE OPraHU3MOB

ConepxaHue y4eGHOro MaTepuaJjia

WupuBuayansHOe pa3BUTHE (OHTOreHe3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTallbl
SMOpPHUOHAILHOTO  Pa3BUTHA y TIO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTpyJsLus,
opranorenes. IloctamOpruonanbHOe pa3BuTHE. THUIIBI TOCTIMOPUOHAIBHOTO PA3BUTHS: TPSIMOE,
HempsiMoe (IMYMHOYHOe). BiusHue cpenbl Ha pa3BUTHE OPTaHU3MOB; (AKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BpOXKJEHHBIE ypoacTBa. PocT um pasBurue pacreHuidl. OHTOT€HE3 LBETKOBOIO
pacTeHus: IBOMHOE OIIOIOTBOPEHUE, CTPOCHHE CEMEHH, CTaJIMU Pa3BUTHUS

IIpakTnyeckoe 3ansaTue Ne3
Wudexmmonnsie 3a00ieBaHUS W DMHIEMHM B HCTOPUU YEIOBEYECTBA. BaKmMHAIMS Kak
npo¢pmIakTuKa MHPEKIIMOHHBIX 3a001eBaHUI

OK 01, OK 02,
OK 04
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Paznen 5. HacjeacTBeHHOCTL M H3MEHYHBOCTH OPTraHU3MOB (BCEro)

Pa3zoen 5. Hacneocmeennocmos u uzmenyugocmsy opzanuzmoe (1 cemecmp)

Tema 5.1.
3aKkoHOMepHOCTH
HacJIe10BAaHUS

Copep:kanue y4eOHOTro MaTepuaa

[Ipenmer u 3agauM TeHETHKHU. Poib IUTONOTMH W SMOPHOJOTMM B CTAHOBJICHUU T€HETHKH.
Bxiang poccuiickux M 3apyOexHBIX YYEHBIX B pa3BUTHE TE€HETHKH. MeToabl T€HEeTHKH
(ruOpUIOIOTHYECKUN,  ITUTOICHETHYECKUH,  MOJIEKYJISpHO-TeHeTHueckuii).  OCHOBHBIE
IeHEeTUYECKUE MOHATHA. | eHeTnyeckast CHMBOJIMKA, UCIIOIb3yeMasi B CXeMaxX CKpELIMBaHUH.
3aKOHOMEPHOCTH HACJIE0BaHUS NPU3HAKOB, ycTaHOBIeHHbIe I'. Mennenem. Monorubpuanoe
CKpelIMBaHHE. 3aKOH  eAMHOOOpa3uss ruOpumoB  mepBoro  mnokosieHuss.  I[Ipasuio
JOMUHUPOBaHMs. 3aKOH pacUIeIUieHus Npu3HakoB. ['mmore3a uucrorel ramer. lloaHoe u
HENoJHOe JOMUHHMpoBaHue. [Iurubpuanoe ckpeuuBaHue. 3aKOH HE3aBUCUMOI'O Hacle10BaHMs
NpU3HAKOB. llUTOreHeTHYeCKne OCHOBBI JUTHOPHUIHOTO CKPEUIMBAHUS. AHAIM3HPYIOIICe
cKpeliBaHue. Mcnonp30BaHNe aHATU3UPYIOIIETO CKPELIMBAHUS I OINpEJesIeHUs] TeHOTHIA
ocobu

LY =

IIpakTnyeckoe 3ansiTue Ne4

Pemenue 3amgad Ha omnpejeneHre BEPOSTHOCTH BO3HUKHOBEHHUS HACJIEACTBEHHBIX MPU3HAKOB
IpH MOHO-, M-, TOJUTHOPUIHOM ¥ AHAIM3UPYIOUIEM CKPEIIMBAHUM, COCTABJICHUE
TCHOTUITMYCCKHUX CXEM CKPCIIMBAHUWA

Tema 5.2.
CuenieHHoe
HacJIeIOBaHHe
NMPHU3HAKOB

Conep:xxaHue yueOHOro MaTepuaJia

CueruieHHoe HacienoBanue npusHakoB. Pabora T. Moprana mo CierieHHOMY HacJieI0BaHUIO
reHoB. HapylieHue cuemieHus reHoB B pe3yJbTaTe KPOCCHHIOBepa. XPOMOCOMHAs TEOPHS
HAaCJEACTBEHHOCTH. | eHeTHuUeCcKne KapThl.

I'enetnka mosa. XpoMOCOMHOE OIpeAeNieHHe MoJjia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
I'omorameTHbIe H réeTeporaMeTHbIC OPraHU3MBbl. HaCJ'ICIIOBaHI/Ie IIPHU3HAKOB, CHCIIJICHHBIX C
MIOJIOM

— |9

IIpakTnyeckoe 3ansaTne NeS
Pemenune 3amad Ha ompeseneHrne BEPOSTHOCTH BO3HUKHOBEHHS HACIIEACTBEHHBIX TPU3HAKOB
IIPU CLETIJICHHOM HAaCJI€JIOBAaHUH, COCTABJIEHNE T€HOTUITMYECKUX CXEM CKpEIINBaHUS

CamocrositesibHas padora o0yuarommuxcest NeS
PazpaboTka rioccapus

Tema 5.3.
3aKoHOMepHOCTH
HU3MEHYUBOCTH

Conep:kanue y4yeOHOro Mmarepuasia

w

W3meHunBoCTh. BHibl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HacleACTBEHHas. Ponb cpensl B
HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHUKAa MOJIU(DUKAIIMOHHOW W3MEHUYUBOCTH.
BapuanuoHHslil psa v BapuannoHHas kpusas. Hopma peakunu npusHaka. KonndecTBeHHbIE 1

OK 01, OK 02,
OK 04
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Ka4yeCTBEHHBIC NMPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUYHNBOCTH.
HacnencrBeHHas, WJIM TEHOTUIHMYCSCKAs M3MEHUMBOCTE. KoMOMHATHUBHAs W3MCHYUBOCTb.
Meiio3 ¥ TOJOBOM TIpOllECC — OCHOBAa KOMOWMHATHMBHOM WM3MEHYMBOCTH. MyTallmoHHas
n3MeH4nBOCTh. Kilaccudukanus myranuid: TeHHBIE, XpOMOCOMHBIE, T€HOMHbIe. Yacrora u
NPUYUHBI MyTaii. MyTtareHasie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHON
H3MCHYHUBOCTH

H. U. BaBunosa

IIpakTnyeckoe 3ansaTue Ne6

Pemenue 3ama4y Ha onpejereHue BEPOSTHOCTH BO3HUKHOBEHMS HAC/EACTBEHHBIX NMPU3HAKOB
[P  PA3JIMYHBIX THUIAX B3aUMOJEHCTBUS T€HOB, COCTABJIEHHWE T'E€HOTUIIMYECKUX CXEM
CKpEeLIMBaHUs

2 cemecmp

Pa3zoen 5. Hacnedcmeennocmos u uzmenuueocmy op2anuimoe (2 cemecmp)

Tema 5.4.
I'eneTnka 4yejioBeKa

Coaep:xaHue yueOHOro MaTepuaJia

I'eneruka u4enoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOAbI TEHETUKH YEJIOBEKA:
FeHEAIOTUYECKUM, OJU3HEIOBBIA, I[MTOTCHETUYCCKUN, OHOXUMUYECKUN, MOJIEKYISIPHO-
reHetndeckuii. COBpPEMEHHOE OIpeeeHUe T'€HOTHUIIA: IOJHOI€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTUNHUPOBaHKUE, B TOM uucie ¢ nomoibio [IP-ananu3a. HacnenctBennsie 3aboieBaHus
YyeloBeKa: TeHHble Oole3HH, OOJe3HM C HACIEACTBEHHON MpelpacroiokeHHOCTHIO,
xpoMocomHbIe Oosie3Hu. ComaTuyeckue M TreHepaThBHbe MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370POBOTO 00pa3a KU3HU, TUATHOCTHKH, MPO(DUIAKTUKY U JICUCHUS] TeHETUYECKUX
Oomne3Hel. MenuKo-reHeTHYecKoe KOHCYJIbTUPOBAaHUE. 3HAYCHHE MEIUIIMHCKONW TEHETHKH B
MIPEIOTBPALICHUH U JICUEHUH TeHETUYECKHIX 3a00JIeBaHUN YeJIOBeKa

— oy

IIpakTHyeckoe 3anaTHE N7
CocTraBiieHHE U aHAJIN3 POJOCIOBHBIX YEIOBEKA

Pa3nes 6. IB0JIONIMOHHAA 0MOJIOT U

Tema 6.1.
IBOJIOLHOHHAS TEOPHS
U ee MeCTO
B OMOJIOTHH

ConepxaHue y4eGHOro MaTepuaJjia

IIpennocslIku BOZHUKHOBEHUS IBOJIIOLIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B
Oouosnoruu. BriusHuEe 5BONIOLMOHHONW TEOPHUM HA pa3BUTHE OWOJOTMM M JPYrUX Hayk.
CuzerenbcTBa 3BONMIONMH. [laneoHTONIOrMYECKHE: TIOCIEN0BATENBHOCTL TOSIBIIEHUST BUJIOB B
MaJI€OHTOJIOTUYECKONW JIETONHCH, MepexonaHble (opmbl. buoreorpaduueckue: CXoACTBO H
pasnuune ¢ayH ¥ (paop MaTEpUKOB M OCTPOBOB. DMOPUOJIOTHYECKUE: CXOJCTBA U Pa3IHUHs
SMOpPUOHOB pa3HbIX BUJOB IO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTHYHBIE, pYJMMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXMMHUYECKHE: CXO/ICTBO

N WIS

OK 01, OK 02,
OK 04
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MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX TyTeH Yy BCEX KHUBBIX
OpraHHU3MOB.

OpomonnonHas Teopus Y. Japsuna. [Ipeanocsuiku BOSHUKHOBEHUS AapBUHU3MA. [[BroKylue
CWJIBI SBONIONUHK BHAOB 1O JlapBuHYy (M30BITOUHOE pPa3MHOXKEHHE TPU OTPAHUYCHHOCTH
pecypcoB, HeonpeaenéHHasi K3MEHYMBOCTh, 00pb0a 3a CYIECTBOBAHHE, ECTECTBEHHBIN 0TOOD).

CamocrosiTesibHast paboTa odyyarommuxcs Ne6 1
Pazpabotka rinoccapus
Pa3paboTka JeHThl BpeMEHU Pa3BUTHUS 3BOJIOIMOHHOTO YUEHUS
Tema 6.2. Copep:kaHue y4eOHOTro MaTepuaa 2
Muxpo3Boaonus Cunrernueckast teopust spomonuu (CTD) u e€ OCHOBHBIE NOJOKEHUSA. MUKpPO3BOJIOLUS. 2
[TonmynsAnus Kak eIMHUIA BUAA U 3BOJIIOLUH.
JBwxkyme cuibl ((aKTOPBI)IBOJIONMHA BUAOB B TpUpoAe. MyTallMOHHBIA TPOLIECC H
KOMOMHATHBHAs W3MEHYMBOCTb. [lomynsnuoHHble BOMHBI W Apeild reHoB. M3zomsauus wu
murpanus. EctecTBeHHbII 0TOOp — HanpaBisitoIMi GakTop 3BooLUU. DPOPMBI €CTECTBEHHOTIO
orbopa. IIpucrnocoOieHHOCT,  OpraHM3MOB  Kak  pe3ynbTaT  3Bojtouuu. Ilpumepsl
MPUCTIOCOOTICHUH Y OpraHu3MOB. ApoMopdo3bl U UaroaaanTanuu. Bua u BumooOpazoBaHue.
Kputepuu Buja. OcHOBHBIE (OpMBI BH1000pa30BaHusl: reorpauueckoe, IK0JOrHu4ecKoe
Tema 6.3. Conep:xaHue yueOHOro MaTepuasa 2
Maxkpo3Bosaonns Makpospomroniust.  Popmbl  HBOJIOLMM:  (WIETHYECKasi, JWBEPreHTHas, KOHBEpPreHTHas, 1
napajuienpHas. HeoOpaTuMocTh 3BONIOIMH
IMpakruyeckoe 3ausTue Ne 1
CpaBHeHHE BII0B IO MOP(OIOrHUECKOMY KPUTEPHIO
Pa3nen 7. Bo3HHKHOBEHNE M PA3BUTHE 3KM3HU HA 3emJie 8 OK 01, OK 02,
Tema 7.1. Coaepsxanue y4eOHOro MaTepuaJa 3 OK 04
3apoxaenne JloHayuHbIe IpeACTaBIEHUS O 3ap0KIeHUU XkU3HU. HayuHble runore3sl BOSHUKHOBEHHUS KU3HU 2

H PasBUTHE )KU3HU

Ha 3emse: abuoreHe3 M MaHCHEPMUs. XUMHUYECKas OHBOJIOLUSA. AOHOTeHHBIH CHHTE3
OPraHMYECKHUX  BEIIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE IOATBEPXKICHUE
XUMHYeCKO# 3Bomtou. HavanbHble sTansl Ononoruyeckoit sBosonuu. ['unoreza PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP U BOSHHUKHOBEHHME MPOTOKJIETKU. [IepBbie KIETKU U UX
sBomonus. POpMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emie mo 3pam M nepuoaam. Karapxeil. Apxeickas U NpOTepO30McKast
opbl. [lameosoiickas spa W e€ nepuoibl: KEMOPUHCKUH, OPIOBUKCKHH, CHIIypUICKU,
JN€BOHCKHM, KaMEHHOYTOJbHBIM, NEepMCKHA. Me3030Mckas spa U €€ MNEepHOAbl: TPUACOBBIM,
IOpckui, MmenoBod. KailiHo3olickass 2pa M €€ IepuoJbl: MAaJeOreHOBbIN, HEOTNE€HOBBIN,
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aHTpOHOFGHOBBIﬁ.

CamocrosiTesibHast paboTa o0yyarommuxcs Ne7
Pa3pa0oTka JeHTbl BpeMEHU BO3HUKHOBEHHMsI M Pa3BUTHUS J)KU3HU Ha 3emie

Tema 7.2.
CucremMa opraHu4ecKoro
mupa. Ilpoucxoxaenue
YyeJIOBEeKa —
aHTPOIOreHe3

Conep:xaHue y4eOHOro MaTepuaJia

Cuctema OpraHMYeCKOro MHUpPAa KakK OTpakeHHe 53BOMIOLMU. OCHOBHBIE CHUCTEMaTHYECKUE
IpyNIbl OPraHW3MOB. XapaKTEpUCTHUKAa KIMMaTa M TE0JIOTMYECKUX IpoleccoB. OCHOBHbIE
3TaIbl HBOJIOLUM PACTUTEIBHOTO U KMBOTHOIO MUpa. ApoMOop(o3bl y paCTeHUN U KUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

OBouroLus yesloBeka. AHTPOIIOJIOTHs Kak HayKka. Pa3Butue mpeacTaBiaeHui o MPOUCX0KICHUN
yenoBeka. MeTojibl u3ydeHus aHTpornorenesa. CXoJACTBa U pa3iuyMsl YeIOBEKa U JKUBOTHBIX.
CucrtemaTnueckoe I0JIOKEHHE 4yelloBeka. JIBumxkymue cuiibl ((akTopbl) aHTPONOreHe3a.
HacnencTtBeHHast W3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIIecTBeHHBIH 00pa3 >KU3HW,
W3rOTOBJICHHE OPYJIUI TPY/a, MBIIJICHHUE, PEYb.

CamocrosiTesibHast paboTa o0yuarommuxcs Ne§
Pa3paboTka JeHTHl BpEMEHHU MPOUCXOXKICHHS YETOBEKa

Tema 7.3.
OCHOBHBIE CTAIHHA
IBOJIIOIINH YeJI0BEKA

Coaep:xaHue yueOHOro MaTepuaJia

OcHOBHBIE CTaJMU U BETBU BOJIIOIIMH YEJIOBEKA: aBcTpajonuTeku, YenoBek ymensiid, YenoBek
npsaMoxonammii, YenoBek HeaHnepTanbCKkuil, UYenoBeK pa3yMHBIH COBPEMEHHOTO THIIA.
Haxonku mckomaembIX OCTaHKOB, BpeMsl CYIIECTBOBAaHHMS, 00JIacTh pacHpOCTpaHEHUs, 00bEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAHS.

UYenoseueckne pacbl. OCHOBHBIE OOINBIINE pachl: €BpomeouaHas (eBpa3uiickas), Herpo-
aBCTpajoujHas  (9KBaTopHalibHasl), MOHrOJIOMAHAs  (a3uaTcKo-aMepuKaHckas). UepTsl
MPUCTIOCOOJICHHOCTH TMPEICTABUTENEeH YEIOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBAHMS.
EnunctBo uenoBeueckux pac. Kpurnka pacuzma

p—

IIpakTnueckoe 3ansaTre Ne9 (Ha BbIOOp npenogaBaress)

«BpeMms n myTu pacceneHus 4eaoBeKa 10 IUIAHETE»

i «IIpucnocobieHHOCTh YeaoBeKa K pa3HbIM YCIOBUSAM cpefbl. BiusHue reorpapuueckoit
cpeab! Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YEIOBEKa

Paznea 8. OpraunsMbl H OKPYKAIONIASA cpeaa

Tema 8.1.
IKoJorus
Kkak Hayka. Cpensl
sKU3HU.
IKog0rn4YecKue

Coaep:xaHue y4eOHOro MaTepuaJia

OKOJIOTHS KaK HayKa. 3a/ladyd U pa3fenbl 3KOJOTHH. METONbl SKOJOTUYECKUX HCCIECJOBAaHUM.
DKOJIOTHYECKOE MHPOBO33pEHHE COBPEMEHHOro uesnoBeka. Cpenpl OOMTaHUS OPraHU3MOB:
BOAHAasA, HA3EMHO-BO3AyIIIHAsA, [TIOYBCHHAsA, BHYTPHU OpTraHU3MCHHAas. DKOJOTUUECKHUE (1)aKTOpI)I.
Knaccugukanus skojgoruyeckux (pakTopoB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOIIOTEHHBIE.

— | -9

OK 01, OK 02,
OK 04, OK 07
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(paxkTopsI JlelicTBue SKONOrMYeckux (aKTOpOB Ha OpraHu3Mbl. AOuoTrnyeckue (HakToOpbl: CBET,
Temreparypa, BiaxHocTb. DotomepuonusMm. IlpucnocoOneHuss OpraHu3MOB K JICHCTBHIO
abnornyeckux ¢pakTopoB. buonornueckue putmbl. bruotnueckue gaktopsl. Buasl 6noTHueckux
B3aUMOJCUCTBUN: KOHKYpPEHLMs, XHUIMHWYECTBO. [lapasuTusm, MyTyanus3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJIEOHMYECTBO), aMEHCAIU3M, HEUTpaau3M. 3HauyeHHEe OMOTHUYECKUX
B3aMMOJICHCTBHIA JJIs CYIIECTBOBAHUSI OPTaHU3MOB B TPUPOTHBIX COOOIIECTBAX
Tema 8.2. Copep:kanue y4eOHOTro MaTepuaa 2
IKOJIOTHYECKHE OKOJIOTUYECKHE  XApAaKTePUCTUKH  nomyisiiuu. OCHOBHBIE — IIOKa3aTe€ad  MOMYJISLUU: 1
XaPaKTePUCTHKH YUCIEHHOCTb, IJIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, NPUPOCT, MHrpanus. JlMHaMuKa
NONYyJIsINHU YUCJIEHHOCTH MOMYJISIIUU U €€ PeryIsiius
IIpakTnueckoe 3ansaTue NelQ 1
[Toacu€r NIOTHOCTH NONYJISAIHUNA Pa3HBIX BUJOB PACTCHUN
Pa3nen 9. Coo01iecTBa M 3K0J10rHYeCKHe CHCTEMbI 10 OK 01, OK 02,
Tema 9.1. Coaeprxanue yueOHOIro MaTepuaJa 2 OK 04, OK 07
CoobmecrBa CooOuiecTBo opraHu3MoB — OuoreHo3. CTpyKTypbl OMOLIEHO3a: BHI0Basi, IPOCTPAHCTBEHHAS, 1 TK®3.1
OpPraHM3MoB, Tpoduyeckas (rumieBas). Bunbl-noMmuaanTel. CBsi3u B OHOIIEHO3E.
IKOCHCTEMBI Okojorudeckue cucrembl (dkocuctembl). llonsatne o006 »skocuctemMe U OUOr€OIEHO3E.
@OyHKIMOHANBHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbI, KOHCYMEHTBI, PpEAYLEHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPrMHM B 3KocucTeMme. Tpodudeckue (MUIIEBBIE) YPOBHH
skocucteMbl. Ilumessle nenu u ceru. OCHOBHBIE IOKa3aTeNd 3KOCUCTEMBI: Ouomacca,
NPOAYKIMSA. DKOJOTMUECKHE TNMHUPAMUIbL: MPOIYKIMH, YUCIEHHOCTH, Ouomacchl. CBoMCTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOpErysinusl, pazputue. Cykieccus.
CamocrosiTesibHas paGora odyuarommxcs Ne9 1
CocTraBiieHHE CXEM KpPYrOBOPOTA BELIECTB
Tema 9.2. Conep:xaHue yueOHOro Marepuasa 2
IIpupoaneie 3xocucTemMsl | [IpuponHble 3KOCHUCTEMBI. OKOCHUCTEMBI peK M 03€p. OKOCHCTEMA XBOWHOTO WIIU 2

IMUPOKOJIUCTBECHHOT' O Jieca. AHTpOl'IOl"eHHI)Ie 3KOCUCTEMBI. AFpOSKOCI/ICTCMI)I.
YpboskocucrteMbl. buonornueckoe M XO3SMCTBEHHOE 3HAYEHHWE arpodKOCUCTEM U
ypboskocucteM. buopazHooOpazue kak (akrop ycrounmBoctu dKocucteM. CoxpaHeHHE
OHMOJIOTMYECKOTro pa3HooOpasus Ha 3emiie

STIK ®T'OC CIIO npodeccun uin CrenuaitbHOCTH JIOJKHBL ObITh OTPAKEHBI B COEPKAHUM YIEOHOTO MaTeprala
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Tema 9.3. Copep:kaHue y4eOHOTro MaTepuaa 2
buocdepa — Yuenne B. U. Bepranckoro o 6uochepe. ['panuiisl, coctaB u cTpykrypa 6uochepst. XKusoe 2
rjo0ajabHas BemectBO M ero (yHkmuu. OcobeHHOocTH Ouocdepbl Kak TJIOOATBHOM 3KOCHUCTEMBI.
IKOcUCcTeMA 3eMJIH JluHamuueckoe paBHOBecMe W oOpaTHas cBsisb B Oumochepe. KpyroBopoThl BemiecTB u
OMOreOXMMHYECKHE IIUKIIBI 3JIEMEHTOB (yriepoja, a3ora). 30HalIbHOCTh Onocdeprsl. OCHOBHbBIE
OMOMBI CyIIN
Tema 9.4. IIpodeccrnoHabHO OPUEHTHPOBAHHOE Co/lepKaHue (CoJepKaHue NMPUKJIATHOTO MOYJIs) 2
Bausinue UYenoBedecTBo B Omocdepe 3emun. AHTponoreHHble M3MeHeHus B Ouochepe. [mobanbHbIe -
AHTPONOTeHHBIX sKosoruueckue rmpoOnembl. CocyliecTBOBaHME MPUPOALI U uenoBedecTBa. CoxpaHeHHe
(daxTopoB Ha Ouocepy | GmopasHOOOpa3Hst Kak OCHOBA YCTOWYMBOCTH Onocdeprl. OCHOBA PAIIMOHAIBHOTO YIPABICHHS
MIPUPOJHBIMH pecypcamu M UX HCToib3oBaHue. JlocTuxkeHns: OMOIOTUU U OXpaHa IPUPO/IBI
IIpakTuyeckoe 3anaTue Nell 2
OTX0aBl IPON3BOJCTBA
Tema 9.5. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/lepKaHue (CoAepKaHue NMPUKJIATHOTO MOIYJIs) 2
Bunsinne conmanbHo- | 310poBbe M €ro cocrapisitomue. MakTOphl, MOJIOKHUTEILHO U OTPUIIATSIIEHO BIHUSIONIUE Ha -
IKOJIOTHYECKUX opranu3M 4enoBeka. IIpobiemMa TEXHOTEHHBIX BO3JEHCTBUHA Ha 3/I0pOBbE 4YeEJIOBEKa
(haxkTOpOB Ha 310POBbE | (PJMEKTPOMATHUTHBIC MOJIs, OBITOBAS XUMMUSI, U30BITOYHBIC IITYMBI, paAHaIus 1 T.11.). AganTarus
yeJioBeKa opranu3ma denoBeka K (akTopam okpyxkaromei cpensl. [lpuHiunsl  GopmMupoBaHus
3opoBbecOeperaroiero nopeneHus. dusnueckas akKTUBHOCTh U 370pOBbE. buoxmmmueckue
ACTICKTHI PAIIMOHATHLHOTO MTUTAHUS
JlaGopaTopHas pa6ora Ne3 2
YmMmcTBeHHas paboTOCTIOCOOHOCTH
Paznen 10. Cejiekisi OpraHu3MoOB, OCHOBBLI OMOTEXHOJIOTHH 6 OK 01, OK 02,
Tema 10.1. Coaepxanue y4eOHOro MaTepuaa 2 OK 04, OK 07
Ceaexkuus Ceneknus Kak Hayka M TpoOIecC. 3apOKACHUE CElIeKIMH M JoMecThkanus. Ydenume H. U. 2 K 3.1

KaK HayKa " nmpoiuecc

BaBunoBa o 1eHTpax MHOTo0Opa3usi M MPOUCXOXKICHUS KyIbTYpPHBIX pacTeHuil. LleHTpsl
IMPOUCXOKACHUA AOOMAIIHUX KWBOTHBIX. COpT, mopoJa, MmTamMM. COBpeMeHHI)Ie METO/bI
ceneknuu. MaccoBbIi YW WHIAMBUAYAIBHBIA OTOOpPHI B CENEKIIMH PACTCHHA U IKUBOTHBIX.
Onenka »kcTepbepa. bIM3KOpPOACTBEHHOE CKpelnMBaHWEe — WHOpUAWHT. Yuctas JWUHUS.
CkpenBaHue 4YHCTHIX JHUHUNA. ['erepo3uwc, wiam ruOpugHas cuina. HepoacTBeHHOE
CKpelmrBaHue — ayropuauHr. OtganénHas rulOpuamzanus u e€ ycrnexu. VcKycCcTBEHHBIH
MyTareHe3 M IMOJIy4eHHE MOJUIUIONAOB. JlOCTHMIKEHHUS CEJNEeKUUU PACTeHUM, >KUBOTHBIX U
MHUKPOOPraHU3MOB
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Tema 10.2. Copep:kaHue y4eOHOTro MaTepuaa 2
OcHoBbI OMOTeXHOIOTMHM | buoTexHONMOTHS Kak oOTpacib TMPOM3BOACTBA. | €HHas WHXEHEpHs. OTambl CO3JaHHA 2
pekomOuHanTtHoi JIHK wm TpancrenHwix opranm3mMoB. Kierounas wmxeHepus. Kierounsie
KYJIBbTYpBI. MUuKpPOKJIOHAIBHOE Pa3sMHOXEHHUE pacTeHui. Kiionnposanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. OJKOJOTMYECKHE M ITUYECKHE
npo6sembl. MO — reHeTH4eCKH MOIU(PHUIMPOBAHHBIE OPraHU3MBbI
Tema 10.3. IIpodeccrnoHabHO OPUEHTHPOBAHHOE Co/lepKaHue (CoJepKaHue NMPUKJIATHOTO MOYJIs) 2
Buorexnonoruun OcCHOBHBIEC HANpaBJICHUS] COBPEMEHHON OMOTEXHOJIOTUU B MPO(PECCHOHATBHON IESATETHLHOCTH -
B )KH3HHU M npodeccun | yesoBeka. Meroasl 6uotexHonoruu. OObeKThl OMOTEXHOJIOTUU. JTHUKA OMOTEXHOJIOTUYECKUX
1 TEHETUYECKUX dKcIepuMeHToB. [IpaBuiia noucka u aHanusa OMO3KOIOrHYecKkoi nHpopmanuu
U3 pa3UYHbIX HCTOYHHUKOB (HayuHas W ydeOHO-HAay4Has JUTEpaTypa, CPElICTBA MacCOBOU
nHbopmanuu, cetb IHTEpHET 1 qpyrue)
IIpakTuyeckoe 3anaTue Nel2 1
Keficel Ha anHaimm3 wHpOpMAIMKM O HAYYHBIX MJOCTIDKEHHSIX B OO0JIACTH TEHETHYECKUX
TEXHOJIOTUH, KJIIETOUYHOI MH)KEHEPUHU, TUIIEBBIX OMOTEXHOJIOTHI.
IIpakTnueckoe 3ansaTue Nel3 1
3amuTa Keiica: mpeAcTaBIeHUE Pe3yIbTaTOB PEIICHUS KeHCOB (BBICTYIUICHHE C TIPE3eHTAIINEeH )
Pasznea 11. Pemmienne KeiicoB B 00,1aCTH O0MOTEXHOJIOTHHA 6 OK 01, OK 02,
Tema 11.1. IIpogeccuoHaIbHO OPHEHTHPOBAHHOE CO/lep KaHue (coiep KaHue MPUKJIATHOT0 MOAYJINA) 4 OK 04, OK 07
Bunorexnonorun Pa3zButue npoMBIIITIEHHON OMOTEXHOJOTMH M €€ NMPUMEHEHHE B KH3HHU 4YelIOBEKa, MOUCK U 2 IK 3.1
B IPOMBbILIVIEHHOCTH aHaJn3 MHGOpPMAIMU U3 PA3JIMYHBIX MCTOYHUKOB (Hay4yHass M ydyeOHO-Hay4Hasl JMUTEparypa,
cpeAcTBa MaccoBor MH(pOpMaIuy, ceTb IHTEpHET U Apyrue)
IIpakTuyeckoe 3ansaTue Nel4 1
Kelicel Ha anHanu3 uH(OpPMAIMK O Pa3BUTHHM MPOMBIIUIEHHOW OMOTEXHOJOrMi (IO MMHU-
rpynmnam).
IMpakTnyeckoe 3ansaTue Nel5 1
3ammTa Keica: mpeICTaBICHHE Pe3yIbTaTOB PEIICHUs KeHCOB (BBICTYIUUICHUE C MPE3EHTAIEH).
CamocrosiTesibHast padora o0yyarommxcs Nel0 1
[TonroroBka npe3eHTaIMu IS 3AIIUTHI KEHca.
CamocrosiTesibHas padora o0yuarommxcs Nell 1
[ToaroroBka npe3eHTaIMu IS 3AIIUTHI KEHca.
IIpome:xyTouHasi arrecranus (1udgepeHuMpoBaHHbIN 3a4eT)
Bcero: 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O ITIPEIMETA

3.1 TpeboBaHusi K MUHUMAJILHOMY MaTepPHAJILHO-TEXHHYECKOMY 00eciiedeHUI0

V4eOHbI mpenMer peanusyercss B yueOHOM KaOuHETe Oe30HMacHOCTH JKU3HEIEATEIBHOCTH U
OXpaHbl Tpya.

O06opynoBaHue yueOHOTo KaOuHeTa:

— MOCAaJ0YHbIE MECTA MO KOJIMYECTBY 00YJaIOLIHXCS;

— pabouee MeCTO MperoIaBaTes;

— METOJIUYECKHE MaTepUalIbl O IPEIMETY.

Texnudyeckne cpeacTtBa oOy4eHHs paboO4ero Mecra IPENoJaBaTelNsi:  KOMITBIOTEPHOE
000pyJOBaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHUSAM O€30HMaCHOCTH U HaI&KHOCTH,
IpeayCMaTPUBAIONIEe BO3MOXKHOCTh MHOTO(YHKIMOHAIBHOTO HCIOJIB30BaHUS KaOMHETa C IEJIbIO
M3y4eHHs y4eOHOTO IpeaMeTa, MyJIbTUMEeInHOE 000pyI0BaHUE (ITPOSKTOP U MPOSKIIMOHHBIN KpaH HITH
MHTEPAKTUBHAS J0CKa), JJOKAIbHAs CeTh C BBIXOJOM B Internet.

HammeHoBaHue criennanbHOTO MOMEMICHUS: yueOHas ayIuTOPHs I TPOBEICHHS MPAKTUIECCKUX
3aHATHH, TPYNNOBBIX KOHCYJIbTAllMH, WHAWBUAYAJIbHBIX KOHCYJIbTallMH, TEKYIIEro KOHTPOJI,
MIPOMEKYTOUHOW aTTeCTalliH, OCHAIICHHAs 000pY/IOBAaHUEM M TEXHUYECKUMHU CPEACTBaMHU OOy4YCHHS, a
TaKKe YHTAIBHBIN 3aJl, IOMEIIEHUE Ul CAaMOCTOSITEIbHON padoThI, ¢ AOCTYNOM K ceth «HTepHeT» u
OUOC. OcHameHHOCTh: KOMIUIEKT y4eOHOW MeOenu, HOYTOYK, NpOEKIMOHHOEe 00opyaoBaHue
(MyIBTUMEUITHBIA IPOEKTOP U DKPaH).

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

Ne HanmenoBanue Ne nmunensun
/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 Kopo6ounas (pa3ubiit Ne Ha Kaxa0i
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrtent-punbtp SKyDNS H0-05109
IIporpammuoe ob6ecneuenne no GNU General Public License (cBo60oaH0 pacnipocTpansiemoe)
No ITepeuenn
1 | Open Office
2 | Moit Odmuc
3 | Gimp

IIpu u3ydyenun npeamera B popMate JICKTPOHHOT0 00y4eHus1 ¢ ucnojb3osanuem J1OT
[Tporpammsr 11t BuneokoHpepenuuii: Zoom Cloud Meetings, SAnnexc TenemocT.
OnexTpoHHas maTgopma Moodle.
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3.2. UapopmManoHHOe o0ecnedeHne peaJu3aluu NpPOorpaMmMbl

Jns peanuzanuu mporpaMMbl  OMOIMOTEYHBIH (GOHI 00pa3oBaTeNbHONW OpPraHU3alMUd HUMEeT
MEYaTHBIC W/WIU SJEKTPOHHBIE 00pa3oBaTellbHbIC U WH(POPMAIMOHHBIE PECYPCHI, PEKOMEHIYEMBbIC IS
UCIIONIF30BAaHUS B 00pa30BaTEIILHOM IPOIIECCE.

IlepeyeHb y4eOHBIX HM3IaHMii, JTONMOJHUTEJbHOH JuTeparypbl MHTepHeT-pecypcoB, 0a3bl
AAHHBIX 0UO0IMOTEeYHOrO0 oHAA:

3.2.1 OcHOBHBIE HCTOYHUKHU:

1. buonorus: 10-i kmacc: 6a30BbIi ypoBeHb : yueOHUK / B. B. [Taceunuk, A. A. Kamenckuii, A.
M. Py6moB [u ap.] ; mox pexaknueii B. B. [Taceunuka. - 5-e uzj., crep. - Mocksa : [Ipocsemienne, 2023. -
223 c. - ISBN 978-5-09-103624-4. - TekcT : 35eKTpoHHbIH // JIaHb : 31eKTpOHHO-OUOIMOTEYHAs CUCTEMA.
- URL: https://e.lanbook.com/book/334994 - Pexum nocryna: st apropus. [lons3oBareneid/

2. buomnorus: 11-ii knacc: 6a30BbIif ypoBeHb : yueOnuk / B. B. Ilaceunuk, A. A. Kamenckuii, A.
M. Py6moB [u ap.]. - 6-e u3n., crep. - Mockga : [Ipocsemenue, 2024. - 272 c. - ISBN 978-5-09-112165-0.
- Tekcr : onexkrpoHHeid //  Jlamp :  2neKTpoHHO-OMOIMoTeuHas cuctema. -  URL:
https://e.lanbook.com/book/409211 - Pexxum noctymna: ajist aBTOPHU3. MOJIb30BATEIICH.

3.2.2 IlepedyeHb mnpo¢eccHOHAJBHBIX 0a3 JaHHBIX M HH(POPMAIMOHHBIX CIPABOYHBIX
cucTeM:

3. Koncynprantlliuroc : cripaBodHO-TIOMCKOBast cucrtema : opunuanbHbiii caiit. — URL :
https://www.consultant.ru/. - TekcT : 31eKTpOHHBIN

4. Tapanr : uadopmanonto - npaBoBoit noptai. — URL : https://www.garant.ru/ . — Tekcr :
3JIEKTPOHHBIN.

5. Kopekc : npodeccuonanpHas cnpaBouHas cuctema. — URL : http://www.kodeks.ru/. —
TekcT : 2JIeKTPOHHBIN

6. OnekTpoHHas OuONIMOTEKa Y4YeOHO-METOJIWYECKOTO IEHTpa IO O0Opa3oBaHMUIO Ha
KEJEe3HOOPOKHOM TpaHcrnopTe : opunuaneubiii caiit. — URL : https://umczdt.ru/books/. — Pexum
JIOCTyna: Ajsl aBTOPU3. MOJIb30BaTeNEeH. - TEeKCT : 3JIEKTPOHHBIN.

7. Jlanp : snekTpoHHas O6ubnuoreuyHas cucrema. — URL : https://e.Jlanbook.com/. — Pexxum
JIOCTyTa: JJIsl aBTOPU3. NOJIb30BaTeNEN. - TEKCT : 3JIEKTPOHHBIM.

8. BOOK.ru: smexkrponHo-O6ubnuoreunas cuctema : caiitr / KHOPYC : wusnmarenbcTBO
yueOHoit nmutepatypsl. — URL : https://book.ru/. — Pexxum goctyna: njisi aBTOpU3. MOJIb30BaTENICH -
TekcT : 2JIeKTpOHHBII.

9. eLIBRARY.RU : nayunas snekTpoHHas O6uOnmoreka : cadt. — Mocksa, 2000. — URL :
http://elibrary.ru. — Pexxum noctyna: 1jis 3apeTUCTPUP.. TOJIb30BaTeNeil. — TEKCT : 3JIEKTPOHHBII.

10. MunucrepctBo Tpancnopta Poccuiickoit ®enepaunu : opunmanbHbiii caiiT. — Mocksa,
2010-2025. — URL : https://mintrans.gov.ru/. — T€KCT : 3J1€KTPOHHBIN.

11. PXX/I : oburnmaneuserit cait. — URL : https://www.rzd.ru/. — TeKcT : 2J1€KTpOHHBIN

12. ®enepaibHOE areHTCTBO JKEJIE3HOJOPOXKHOTO TpaHCHopTa : O(UIMAIbHBIA CalWT. —
Mockga, 2009-2025. — URL : https://rlw.gov.ru/. — TeKcT : 2JIeKTPOHHBIH.
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHHMSA YYEBHOI'O IPEJIMETA

KoHTponb W oOLlEHKa pe3yabTaToB OCBOEHHUS YUEOHOTO WpEIMETa pacKpbIBAIOTCS depes3
OUCHUIUIMHAPHBIE PE3yJIbTaThl, HampaBieHHbIe Ha (OopMUpPOBaHHE OOMIMX U MNPOGECCHOHATBHBIX

KOMIIETEHIIMI 10 pa3/ienaM U TeMaM COJIepKaHusl yueOHOTro MaTepuania.
[TpomexxyTounast arrectanus B hopme Jughghepenyuposannozo 3auvema.

Oo0wmasn/ Paznen/ Tema Tun onieHOYHBIX MEPONPUSATHS
npodeccuoHaIbHas
KOMIIETEHLIUSA

OK 01. Beioupars | Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3, | O6cyxaeHue 10 BOMPOCAM JICKITUN

CIIOCOOEI pewenus | 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | PazpaboTka rioccapus

3amaq 9.1-9.3, 9.4 II-o/c’, 9.5 Il-o/c, | 3amonHeHue CPaBHUTEIBHBIX TAOJINII

pohecCHOHATLHOM 10.1, 10.2, 10.3 [T-o/c, 11.1 IT-o/c | TectupoBanue

JEITEIbHOCTHU YCTHBIN onpoc

MIPUMECHHUTEITHHO K JlukTaHT Ha HCIIOJIb30BaHKE

Pa3IMYHBIM KOHTEKCTaM apryMeHTOB, OMOJIOrMYECKOM
TEPMHUHOJIOTHH U CHMBOJIMKU
WuauBuayanbHas CaMOCTOATEIbHAs
pabora
[IpencraBnenue pe3yNIbTaTOB

MPaKTUYECKHUX U JabOpaTOPHBIX padoT
3amuTa TBOPUYECKHUX padoT

3amuTa UHAUBUIYATbHBIX TPOCKTOB
Brimonnenue 3a1aHuii MpOMEKyTOYHOU
aTTeCTaIlu

OK 02. Hcnonb3oBarb
COBPEMEHHBIE CPEJNICTBA
MIOUCKa, aHanm3a
u UHTEPIIPETANNT
uHpopManuy,

51 MH(POPMaIIMOHHbIE
TEXHOJIOTUH JUIst
BBITTOJTHEHHSI 3a1a4
npodeccuoHaNbHOM
JeSITeTbHOCTH

Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54, 6.1-6.3, 7.1-7.3, 8.1,
8.2, 9.1-9.3, 9.4 IT-o/c, 9.5 IT-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 I1-o/c

OnenunBaemasi AUCKYCCHsl 1O BOIIPOCaM
JICKIIUN

Pa3paboTka MeHTaNbHOM KapThl B MUHU
rpymnmnax

Bremmonnenue u 3ammuTa 1a60paTOpHBIX
pabor

[IpencraBnenue pe3yIbTaToOB
MPAKTUYECKHUX U JJA0OPATOPHBIX padoT
[IpencraBieHne yCTHBIX COOOIIEHUH ¢
Hpe?’eHTaHI/IeI\/JI, IIOATOTOBJICHHBIX IIO
MIEPEYHIO HCTOYHUKOB,
PEKOMEHIOBAaHHBIX IPEIOJIaBaTeIIeM

OK 04. Dd¢ddexruBHo
B3aUMOJICCTBOBATE U
paboTaTh B KOJUIEKTHBE
1 KOMaH/e

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3,
5.1-54, 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

OO6cyxkaeHue 1o BoIpocam JEeKIHH
[IpencraBnenue pEe3ynbTaTOB
MPAaKTUYECKUX U Ja00paTOPHBIX paboT
3ammTa TBOPYECKUX paboT

3amuTa MHAUBUIyaJIbHBIX TPOEKTOB

OK 07. ConeiicTBoBaThL

COXPaHEHHIO
OKpYKarolen  cpensl,
pecypcocOepeReHuto,

IMPUMCHATH 3HAHUA

00 U3MCHEHHMH KIIMMarTa,
TPUHIUITBL

Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-
43, 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1,
8.2,9.1-9.3, 9.4 IT-o/c, 9.5 I1-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OO6cyxaeHune mo BOmpocaM JICKITUN
Pa3pabotka rioccapus
3anoHeHUEe CPAaBHUTEILHBIX Ta0IHI]

TectupoBanue
YcTHBII onpoc
JIukTaHT Ha HCIIOJIb30BAHUE
apryMEHTOB, OMOJIOTHYECKOU

" TIpogheccHoHANTBHO OPUEHTHPOBAHHOE COAEPIKAHUE (COMEPKAHUE PUKIATHOTO MOJLYJIs)
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OEpEKITUBOTO
MIPOU3BO/ICTBA,

3 pexTruBHO
JIECTBOBATH

B Ype3BbIYAITHBIX
CUTYaIUIX

TEPMHUHOJIOTMHU U CUMBOJIUKHU

NuauBuayanbHas CaMOCTOSITENIbHAA
pabora
IIpencrasnenue pe3ynbTaToOB

MPAKTUYECKHUX U JTAOOpaTOpPHBIX padboT
3amuTa TBOPUYECKUX padoT

3aluTa UHAUBUAYAIbHBIX TIPOEKTOB
BrinosiHeHue 3a1aHuil TPOMEKYTOYHOM
aTTeCTaluu

I1K 3.1. IlnanupoBats u
OpraHU30BBIBATH
pabory o
TPAHCIIOPTHO-
JOTHCTUYECKOMY
o0ciyXKUBaHUIO B cepe
IPY30BBIX IEPEBO30K

I1-o/c

IIpencrasnenue pe3ynbTaToOB
IPAaKTUYECKUX U Ja0OpaTOpHBIX padoT.
BelmmonHenne  kedica  Ha  aHaNuU3
MHGOPMALUU O HAYYHBIX JOCTHIKEHHSIX
B 00JIACTU I'EHETUYCCKHX TEXHOJIOTHIA,
KJICTOYHOM  MH)KEHEpUH,  IHUIIEBbIX
OMOTEXHOJIOTUH, IIPE/ICTABIICHHE
pe3yJIbTaTOB PEILICHHsI KEHCOB.

3amura Kelca: IpeJICTaBICHNE
pe3yIbTaToB pereHus KelcoB
(BBICTYIIJIEHUE C [TPE3EHTALINEN).
Beinonnenue 3ajanuii npoMexyToYHOR
aTTeCcTaluu.
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMUS

5.1 IlaccuBHbIE:

- JIGKIIUW TPaIUIMOHHbIE 0€3 MpHMEHEHHsI MYJIBTUMEIMWHBIX CPEICTB W 0€3 pa3gaTouyHOro
MarepHaa,

- IEMOHCTpaIs y4eOHbIX (PHIIBMOB;

- pacckas;

- CEMHHApBI, MPEUMYIIECCTBEHHO B BHJIE OOCYXICHHs JTOKJIAJOB CTYIEHTOB MO TEM WM WHBIM
BOIIPOCaM;

- CAMOCTOSITEJIbHBIC U KOHTPOJIbHBIC Pa0OTHI;

- TECTHI;

- YTEHUE U OTPOC.

(63aumodelicmseue  npenooaeamens Kak cyOvekma ¢ 00y4AIOWUMCA  KAK  00beKmom
NO3HABAMENbHOU 0esIMENTbHOCTUL).

5.2 AKTHBHbIE H HHTEPAKTHUBHbIE:

- aKTUBHBIC ¥ UHTEPAKTUBHBIC JICKIINH;

- paboTa B Tpymmax;

- yueOHas IUCKyCCus;

- ICJIOBBIC U POJICBBIC UIPBI;

- UTPOBBIE YIIPAXKHEHUS;

- TBOPUYECKHE 3a/1aHUS;

- KpyTJible CTOJbI (KOH(MEPEHIIUH) C UCIIOIb30BAaHUEM CPEICTB MYJIbTUMENA;

- peureHue NpoOIeMHBIX 33/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIlUH;

- METOJ] MOAYJIBHOTO 00y4€eHUS;

- 00y4deHue ¢ UCII0JIb30BaHNEM KOMITBIOTEPHBIX 00yUaIOIINUX MIPOrpamMM;

(63aumodelicmeue npenodagamensi Kak cyoveKma ¢ 00y4AIOWUMCA KAK — CYObeKmom
NO3HABAMENbHOU 0esIMelbHOCU).
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