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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 obmiero obpazoBanus mno cnenuanbHocTH CIIO 23.02.08 CTpoHTenbCcTBO KEIE3HBIX JIOPOT,
MyTh U MyTeBOe x03sicTBO. Pabouas mporpamma OVII.13 buosorusi pazpaboraHa B COOTBETCTBUHU C
®I'OC COO (B neiictByromeld pemakMM) M C YYETOM TNPUMEpPHOW pabodeld MporpaMMel
oOmieoOpa3oBarenbHOW  JUCHUIUIMHBL  «buonorus» g npodeccuoHaNIbHBIX — 00pa30BaTENIbHBIX
opranu3zanuii UPI1O (yrBepkaena mpotokonom Ne6/2025 ot «18» ampenst 2025 r.).

[Tpu peamuzanuu pabodell mporpaMmbl MOTYT HCHOJIB30BATHCS pPa3UYHbIE 00pa3zoBaTelIbHbBIE
TEXHOJIOTHH, B TOM YHCJIE AUCTAHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUH, JEKTPOHHOE O0yUEHHE.

Pabouas mporpamma yue6Horo mpemmera OVYIIL.13 buonorus Moker OBITh HCIOJIb30BaHa B
npoeCCUOHATBPHON MOATrOTOBKE, MEPENOArOTOBKE M IOBBIIICHUH KBAIM(UKAIUK PabOYMX IO
npodeccusm:

14668 MonTep nyTu;

18401 Curnanucr.

1.2 Mecto yuyedoHoro npeagmera B crpykrype OIIOII-IIIICC3:

B yuebnsix mmanax OIIOII-IIIICC3 yuebnsiit mpenmer OVIIL.13 buonorus BXOAMT B COCTaB
00IIKX yuyeOHBIX MpeIMEeTOB, (OPMHUPYEMBIX U3 00s3aTesbHbIX NpeaMeTHbIX obnacteir PI'OC cpennero
obmero obpaszoBanus, i crenuansHocTed CIIO. C yuérom mpodwmis ocBanBaeMoOl CHEIHATbHOCTH
JaHHas yyeOHas TUCHMILIMHA (TIpeaAMeT) peanusyercs Ha 1 Kypcee.

1.3 Il.ianupyembie pe3yJIbTAThl 0CBOCHUSA Y4eOHOI0 mpeaMera:

1.3.1 Hean yue6HOr0 mpeamera:

CogepxaHue mporpammbl 0011e00pa3oBaTebHON AUCHUIIINHBL «bHONIOTHA» HAmpaBlIeHO Ha
JOCTIKEHHE pe3yJbTaTOB €€ H3y4eHHs B cooTBeTcTBHUU C TpeOoBanusmu PI'OC COO c¢ yderom
npodeccuonansuoi HampaBiaeHHoctd PI'OC CIIO.Lenp wu3yuenHus aucHumuivHel «buonorus» Ha
0a30BOM ypOBHE — OBJIaJIeHuE 00Y4aIOIUMHUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJIBHOM OpraHu3aiuu
KUBBIX CHCTEM Pa3HOTO paHTra M MPHOOPETeHHWE YMEHHH HCIOJB30BaTh STH 3HAHHS JUIS TPAMOTHBIX
JEHUCTBUM B OTHOIICHHH OOBEKTOB KUBOW MIPUPOIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX TTPOOJIEM.

JoctuxeHne Lenu W3y4YeHHs] TUCHUILTUHBL «buonorus» Ha 0a30BOM YpPOBHE 00eCleYHBaeTCS
pEeIlIeHNEM CIIEIYIOINX 3a/4ay:

. OCBOEHHUE 00YYaIOUIMMUCS CUCTEMBI 3HAHUM O OMOJIOTUYECKUX TEOPUSX, YUCHHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3axX, MpaBWJIaX, CIYXAaIIUX OCHOBOM is (HOpPMHUPOBAHUS

MIPEJICTAaBICHU O €CTeCTBEHHO-HAay4YHOH KapTHHE MHpPa, O METOJlaX HAay4yHOTO IMO3HAHUS, CTPOCHHH,
MHOT000pa3uy U 0COOEHHOCTSIX )KUBBIX CUCTEM Pa3HOTO

YPOBHS OPTaHU3AIINH, BBIAIONTUXCS OTKPBITUSX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

. ¢dbopMupoBaHHEe y OOyYarOImIMXCS IIO3HABATENIbHBIX, HHTEJUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B MpOIleccCe aHalu3a JAaHHBIX O MyTSAX Pa3BUTHs B OMOJOTHH HAYYHBIX B3IJISNIOB,
UJIeH ¥ TI0JIXO0/I0B K M3yYCHHUIO )KHBBIX CHCTEM PA3HOTO YPOBHSI OPTaHHU3AINH;

. CTaHOBJICHHE Yy O0ydarouuxcs o01el KyJabTypbl, PyHKIMOHAIBHON TPAMOTHOCTH, Pa3BUTHE
YMEHUU OOBSICHATH M OIICHWBATH SBJICHUSI OKPYIKAIOIIETO0 MHUpPA XKHBOW NMPHUPOABI HA OCHOBAHUU
3HAHUU U OTBITA, TONYYEHHBIX IPU U3YYCHUH OMOJIOTHH;

. dbopMupoBaHHe y OOYYarOIIMUXCS YMEHUH WILTIOCTPUPOBATh 3HAUECHUE OWOIOTHUYECKUX
3HAHUN B TPAKTHUYECKOW JCATEIHHOCTH YEJIOBEKAa, PA3BUTHH COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

. BOCIIUTaHKE YOSIKIEHHOCTH B BO3MOXKHOCTHU MTO3HAHUS YETTOBEKOM KUBOM
MIPUPOJIBI, HEOOXOIUMOCTH O€pPEKHOTO OTHOIICHHS K HEH, COOTIOICHHS STUUECKIX HOPM
[IPH MIPOBEICHUU OUOJIOTUYECKUX UCCIICIOBAHUMN;



o OCO3HAHWE [EHHOCTH OWOJOTWYECKUX 3HAHWM JJIs TOBBIIICHHUS YPOBHS JKOJIOTUYECKOU

KYJbTYPBL, AJis1 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PCHHUS,

. IIPUMEHEHUE MPUOOPETEHHBIX 3HAHUW W YMEHMH B IOBCEIHEBHOM >XM3HM JJIs OLIEHKH

MOCIICACTBHM CBOEH JE€ATEILHOCTH IO OTHOIICHHIO K OKpY Kalolle cpene,

COOCTBEHHOMY 370POBBIO, 00OCHOBAaHHUE U COOIIOICHHE MEP NPOPHIAKTUKY 3a00I€BaHUI.

Mna pewenus 3adau u OocmudiceHus yeneu u3yyeHus OUCYUNIUHBL 8 CUCmeMe CPeoHe20
npogheccuonanvHo2o 06pazoeanus, 6 paboueli NPocpamme 6bl0eNeHO OCHOBHOEe U NPOPDECCUOHATLHO
OpUEeHMUpPOBanHoe cooepicanue. B ocnoenoe codepoicanue 6kaOueHvl 8ce cooepiicamenvbHble TUHULU,
Komopule npednazaromcs 0 00A3amenbHO20 U3yueHus pedeparbHou 06pa308amenvHol npPocpammon
cpeoneco obwezo obpazosarnus no buonozuu (6azoswiil yposens). Ilpu pazpabomke paboueii npocpammol
OUCYUNIUHBI, Npenooasamenb 6Rpase UIMEHUMb NOCIe008aAMENIbHOCIb U3VHeHUs U 00beM HUacos,
OMBOOUMDBLL HA UZYYEHUE MeM OCHOBHO20 COOEPHCAHUS Ol YCMAHOBIEHU MeHCNPEeOMEmMHbIX C8s3ell C
opyaumu OUCYUNIUHAMU 00Ue0bpa308amenbHo20 U 00UWEenpodecCuoHaIbHO20 YUKI08 YYeOHO20 NIaHA
OIl CIIO. Ilpenooasamenv énpase 3ameHums 1aOOpamopHvie U NPpaAKmMuyeckKue 3aHAMuUsi OCHOBHO20
CO0epIHCanuusl Ha AHANOSUYHbIE NO MeMAamuKe, YUUmvleds umeroweecs: 8 00pazo8amenbHoU OpeaHu3ayuu
obopyoosanue.

Ocnognoe cooepoicanue NPUMEPHOU pabouell Npocpammvl  OUCYUNIUHDBL, 00pPA308aAMENbHAS
Oopeanuzayus — CAMOCMOSMENbHO — pacliupsem MmemMamukou npo@eccUoOHANbHOU  HANpPAleHHOCmU
(npogheccuoHanrbHo OPUEHMUPOBAHHBIM COOEPHCAHUEM UIU COOEPAHCAHUEM NPUKIAOHO20 MOOYIs),
Heobxooumotl 05 oanvheuweeo ycnewnoeo oceoenus OI1 CIIO. [lpenooasamens modxcem 6vlOpamo
cooeparcanue NPUKIAOH020 MOOYIS U3 NPEONONCEHHBIX BAPUAHMOS, 8 COOMBEMCMEUU C 0COOEHHOCMAMU
cghepuvl dessmenbHOCMU OYOYWUX CREYUATUCIMO8 UIU pa3pabomams e20 CcamoCmosmenbHo, UHMme2pupys
cooepxcanue oucyuniunsvl «buonoeusy ¢ cooepocanuem 00wenpogdheccuoHaNbHLIX OUCYUNIUH U
npogeccuonanvuvix mooyneti Ol CIIO c yenvio hopmuposanus npogheccuoHaibHbIX KOMNemeHyul.

1.3.2 B pe3yJibTare 0CBOEHUS Y4eOHOI0 NpeaMeTa 00y4aroMiics 10/KeH

yMeTb:

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

— TPOBOAMTH  TpOCTEHIIHME  OMOJOTMYECKHE  DKCIEPUMEHTAIbHBIE  WCCIENIOBAaHHUS  C
COOTIOICHUEM TTPaBHII OE30MACHOTO O0paIeHUsI C 00beKTaMU U 000PYA0BaHUEM;

—  UCHONB30BaTh MHPOPMAIUIO OMOJIOTHYECKOT0 XapaKTepa U3 pa3TuYHbIX HCTOYHUKOB;

—  TPOTHO3MPOBATh MOCJEACTBUS CBOEH AESITENHFHOCTH MO OTHOIICHHUIO K OKpYXKalolle cpee,
COOCTBEHHOMY 3/J0pOBBIO; 00OCHOBBIBAThH M COOJIIO/IaTh MEPhI MPOPHIIAKTUKY 3a001€BaHUI;

3HATh:

—  CTpoeHHe, MHOTooOpa3ue M OCOOEHHOCTH >KMBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3allNU,
3aKOHOMEPHOCTHU MPOTEKAHUsI OMOJIOTUUECKUX MPOIECCOB U SIBJICHUN B OKPYKAIOIICH Cpelie, IEeIOCTHYIO
HAy4YHYI0 KapTHUHY MHUpa, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTIDKEHUH OHOJOTMYEeCKOW HAayKd U TEXHOJOTUH B MPAKTUUYECKOM
JeSITeIbHOCTH YEJIOBEKa, PAa3BUTHUH COBPEMEHHBIX METUITTHCKUX TEXHOJOTHI 1 arpOOHOTEXHOIOTHHA.

1.3.3 Ilnanupyemble pe3yabTaTbl OCBOEHHUsI 0011e00pa30oBaTeJbHON AUCHHUILUVIMHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mme komnetrenimu (nanee — OK) u npodeccrnonansurie kommnerennuu (ganee — [1K) ®I'OC
CIIO B cOOTHECEHHH C TMYHOCTHBIMU, METANIPEIMETHBIMH U TIPEIMETHBIMU Pe3yJbTaTaMH 00YUYESHHS
6azoBoro ypoBHs (nanee — [IP6) ®I'OC COO npencrasieHbl B Ta0IHIIE:



Kon n
HAHMEHOBaHHE
¢dopmupyembIx
KOMIIeTeHII U

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

Oo6mme?

OK 01. Beibupats
CHOCOOBI PeLIeHHUs
3aja4
npoecCuOHATBLHOM
JeSITeIIbHOCTH
IPUMEHUTEIBHO

K Pa3JIMYHBIM
KOHTEKCTaM

JImgyHOCTHBIE PE3YIBbTATEI JOJIXKHBI

OTpakaTb B YaCTH: TPYAOBOTO
BOCHHUTAHUS:

- TOTOBHOCTh K TPYAY, OCO3HAHHE
[ICHHOCTH MacTepcCTBa,
TPYZOJIO0HE;

- TOTOBHOCTh K  aKTUBHOM
NESITeIbHOCTH  TEXHOJIOTUYECKOH
¥ COLMAJbHOM HAaIpaBIEHHOCTH,
CIIOCOOHOCTh VMHUIMHPOBATh,

IUIAHUPOBATh W CaMOCTOSITENILHO
BBITOJIHATH TaKyIO JACATEIbHOCTB;

- HMHTEpPEC K pa3iuuHbIM cdepam
po(hecCUOHATILHON e TENbHOCTH.
MetanpeameTHbie pe3yNbTaThl
JIOJDKHBI OTPaXKaTh:

OBnagenue YHUBEPCATbHBIMU
y4eOHBIMH MO03HABATEIbHBIMA
NEeNCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:
- CaMOCTOSITENILHO (hOPMYIHPOBATH
U aKTyalIu3upoBaTh mpobiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN

OpU3HAK WJIM  OCHOBAHUSA  JUIS
CpPaBHEHHMs, KJIaCCUPHUKAUU U
00001IeHHS;

- ONpEACIATh LN IEATEIBHOCTH,
3a/1aBaTh I1apaMeTPhl

Y KPUTEPUU UX TOCTHKCHMS;

- BBIBJIATH 3aKOHOMEPHOCTH H
IIPOTUBOPEYUS

B PaCCMaTPUBAEMBIX SBJIICHUSAX;

- BHOCHTh  KOPPEKTHBBHI B
JICSTCIILHOCTbD, OIICHMBATh
COOTBETCTBHE PE3yJHTATOB IIEJISM,
OLICHUBATh PHUCKH  MOCJICICTBHIMA
JIESITEIIBHOCTH;

0) 0a30BBIE HCCIICIOBATEILCKHE
JICCTBUS:

- BJIJCTh HaBBIKAMH  y4eOHO-

Ipeamernnbie
I[TIP6 1. CdopMupOBaHHOCTh 3HAHUU O
MecTe u posu Oouosiorun
B cucreMe HAY4YHOTO 3HaHUS,;

(YHKIMOHAJIBHOH T'PaMOTHOCTH YeJIOBEKa
JUIs PELIeHUs )KU3HEHHBIX NTPOo0JIeM.

I[IP6 2. CdopMUPOBAHHOCTE  yMEHUS
PacKpbIBaTh coziepKaHue
OCHOBOIIOJIATAIOIINX OMOJIOTHYECKHUX
TEPMHHOB M TIOHSATHUH: JKU3Hb, KIIETKA,

TKaHb, OpPTraH, OpraHu3M, BU[, IMOIYJISLIMS,
9KOCHCTEMA, OHOLIEHO3, ounocdepa;
MeTaboiu3M (0OMEH BEIEeCTB

U [OpeBpallleHHe SHEpruM), IOMeocTas3
(camoperymsinus), OMOCUHTE3 Oeika,
CTPYKTYpHAasi OpraHM3alUsl >KUBBIX CHCTEM,
JTUCKPETHOCT, camMoOperyJisiius,
CaMOBOCIIPOU3BEJICHHE (penpoykuus),
HACJIEICTBEHHOCTb, U3MEHYUBOCTb,
HHEPro3aBUCUMOCTb, POCT M DPa3BHUTHUE,
YpOBHEBasi OpraHu3ausl.

I[IP6 3. CdopMUpOBaHHOCTb  yMEHUS
pacKpbIBaTh coJiepyKaHue
OCHOBOIIOJIATAIOIIUX OMOJIOTHYECKUX
Teopuid 31 THIIOTE3: KJIETOYHOMH,
XPOMOCOMHOM, MYyTalMOHHOM,
HBOJIFOLIMOHHOW, MPOMCXOXKICHUS KU3ZHU U
4eJI0BEKA.

IIP6 4. CdopMHpOBaHHOCT  yYMEHHUS
pacKpbIBaTh OCHOBOIOJIArarIme
OMOJIOrMYecKue 3aKOHbl U 3aKOHOMEPHOCTHU
(I'. Menpnens, T. Moprana, H.1. BaBunoga,
9. I'ekkens,
®. Mromnepa, K. bopa), rpanunsl wux
MPUMEHUMOCTH K JKHBBIM CHCTEMaM.

ITP6 5. [IpuobpereHue onbITa MPUMEHEHUS
OCHOBHBIX METOJIOB HAy4HOTO IO3HaHMS,
UCTOJIb3YEMBIX B OMOJIOTHH: HAOIIOACHUS

U OIHUCAHMS XKUBBIX CHCTEM, IPOILIECCOB U

HBHGHHﬁ; opraHu3anyi MW  HPOBCACHUA
OHOJOrHYECKOI0 OKCIICPUMCHTA,
BBIABHKCHUA TUIIOTC3, BBISIBJICHUA

2V Ka3pIBAIOTCS JIMYHOCTHBIE M METaNpeaMeTHbIe pe3ynbTatsl u3 TOC COO, B pOPMUPOBAHUH KOTOPHIX YUaCTBYET
o0mmeoOpa3oBaTenbHas JUCIUILINHA.
3 lucumnnruapHsle (IPEIMETHBIE) PE3YJIBLTATHl YKA3BIBAIOTCA B COOTBETCTBUHM C UX MOJHBIM nepeuneM Bo ®T'OC COO.

[IpenmerHbie pe3ynbTaThl 6azoBoro ypoBHs (ITP6) Hymepyrotcs B coorBeTcTBHH PI'OC COO (IIpnkas MunobpHayku Poccuun
ot 17.05.2012 Ne 413 (penaxuus ot 27.12.2023 r.).




HUCCIIENOBATEILCKOMN
u MPOEKTHOM JIeSITETILHOCTH,
HABBIKAMU pa3perieHust mpooiem;

- BBIAIBJIATH IIPpUYIUHHO-
CIICACTBCHHBIC CBA3U
u AKTYyaJIM3UPOBATb 3ajavy,

BBIJIBUTATh TUTIOTE3Y
€e peIleHHs, HaXOIUTh apryMEHTHI
Uit JI0Ka3aTeIbCTBA CBOUX
YTBEPKACHUH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

- aHaNIM3WpOBaTh IIOJyYCHHBIC B
XOJIe PEeIICHHs 3a/1a4ud Pe3yJbTaThl,
KPUTHUYECKH OLICHHUBATb 1754
JIOCTOBEPHOCTh,  MPOTHO3HPOBATH
U3MECHEHHE B HOBBIX yCIIOBUSIX;
pa3pabaThiBaTh  IUIaH  pEHICHUS
npobJeMbpl ¢ y4eToM — aHaim3a
UMEIOLIMXCS ~ MaTepHalbHBIX U
HEMaTepHUaIbHBIX PECYpPCOB;

-- yMeThb IEPEHOCUTH 3HAHUS B
MI03HABATEIBHYIO

u NPaKTHYECKYIO
KHU3HEIEATEILHOCTH;
- YMEThb MHTETPUPOBATh 3HAHUS W3
Pa3HbIX IPEIMETHBIX o0JacTel;

- BBUIBUraTb  HOBBIE  HJIEH,
npeiaraTh OpUTHHAIIEHBIC
HOJXO/Ibl U PELIeHUs

oOJactu

3aBHUCHMOCTH
BEJIMYUHAMU,
pe3yJIbTaToB
u (dbopMynupoBaHUs BBIBOJIOB C
UCIIOJIb30BAHWEM  HAY4YHBIX  TOHSTHH,
TEOpHUI U 3aKOHOB.

I1P6 6.ChopMUPOBAHHOCTH YMCHHUS
BBIJICTISATH CYILIECTBEHHbBIE pU3HAKU
BUPYCOB, KIJIETOK NPOKAPHOTH 3YKAPHOT;
OJTHOKJICTOYHBIX u MHOTOKJIETOYHBIX
OpraHvW3MOB, BHJOB, OHOre€OIEHO30B U
HKOCHUCTEM; OCOOCHHOCTH  TPOLIECCOB
oOMeHa BeIeCTB M MPEBPAIICHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, IIJIACTUYECKOTO H
JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MUTO3a, Meio3a, OILIIOIOTBOPEHHS,
pa3BHUTHSA " Pa3MHOXKEHUS,
WHIVNBUAYATBHOTO  PAa3BUTHS  OpPTraHU3Ma
(onToreHesa), 60prOBI 3a CyIIECTBOBaHUE,
€CTECTBEHHOTO 0TOOpa, BHI000pa30BaHUSA,
MPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpeje
obuTaHus, BITVISTHHSI KOMITOHCHTOB
HKOCHCTEM, AaHTPOIOTEHHBIX H3MEHEHUU
B DKOCHCTEMaxX CBOCHl MECTHOCTH,
KpyroBOpOTa BEIIECTB M IIpeBpalleHue
sHepruu B Ouocdepe.

I[IP6 7. CdopMUpOBaHHOCTb  yMEHUS
NPUMEHSTh  TIOJyYeHHBIC 3HAHHUS  JUIA
00BsICHEHUS! OMOJOTUYECKHX TMPOIECCOB U
SBIICHUH, JUIS TIPUHATHS TIPAKTHYECKUX
PELIECHNI B IIOBCEIHEBHON KU3HU

C 1enplo obecrieueHuss OE30MACHOCTU
CBOETO 37I0POBbS U 3/I0POBbSI OKPY>KAIOLTIX
JONIel, COONIIOACHUST 3J0pOBOro  obOpasa
JKU3HHA, HOPM TPAaMOTHOTO TIOBEJCHHUS B
OKpYXaroIIei MPUPOJTHOMN cpene;
MOHUMaHNe HE00X0IMMOCTH
WCIIOJIB30BAaHUsl JOCTHKEHUH COBPEMEHHOMU
ouoornu u OHMOTEXHOJIOTHIA TS
paIoOHAIBHOTO TTPHPOIOTIOIH30BAHUS.

I[IP6 8. CdopMUpOBaHHOCTb  yMEHUS
pernrath OMOJIOTUYECKUE 3a]Ia4H, COCTABIIATh
TeHOTUITUYECKHE CXeMbl CKPEIIUBAHUS

JUISL  pa3HBIX  THIIOB  HACIJICJIOBAHHS
MPU3HAKOB y OPTraHU3MOB, COCTaBISTh
CXEMBI TIEpEHOCAa BEMIECTB M JHEPTUU B
9KOCcHCTeMax (LIeTd TUTaHHs, TMHUIICBbIC
CeTH).

I[IP6 9. CdopMHUpPOBaHHOCTH  yYMEHUH
KPUTHYECKH  OIEHWUBATh  WH(POPMAITUIO
OMOJIOTUYECKOTO COJIEpIKaHUS,
BKJIIOUAIOLIYIO TICEBJAOHAYYHbIE 3HAHUS U3

MEXIY
00BsICHEHUS

HCCIICAYCMBbIMU
IIOJIYUCHHBIX




pa3IUYHBIX HCTOYHUKOB (cpencrtBa
MaccoBOM nHpopmanuu, Hay4HO-
[OIYJISIPHBIE MaTepuabl);
WHTEPIPETHPOBATh  ITUYECKUE  ACIICKTHI

COBPEMEHHBIX HCCIICIOBAaHUN B OHOJIOTHH,
MeAUINHE, OMOTEXHOJIOTUH; pacCMaTpUBATh

ro0albHBIE  JKOJOTMYECKHE  MPOOIEeMBI
COBPEMEHHOCTH, dbopmupoBaTh o
OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO.
I[TP6 10. CdopMuUpoOBaHHOCTh yYMEHUU
co3zaBaTb COOCTBEHHBIE IHCbMEHHBIE U
YCTHBIE cooOuieHus Ha OCHOBE
OuoJIOTNYeCKOi uHpopManuu u3
HECKOJIbKUX UCTOYHUKOB, IpaMOTHO
HCII0JIb30BaTh ITOHATUNHBIN arrapar
Ouosiorun
OK 02. JlmunoctHble pe3ynbTaTthl noikHbl | [IP6 1. CdopmupoBaHHOCTE 3HaHUI O
Hcnonb3oBath OoTpakaTb B YacTH: LIEHHOCTH | M€CT€ U poJi OMOJIOTHH
COBPEMEHHbBIE HAy4YHOT'O MO3HAHUS: B CUCTEME HAy4HOTO 3HAHUS;
CpeZCTBa IIOUCKA, -c(hOpMUPOBAHHOCTb (YHKLIMOHAJIBHONH I'PAaMOTHOCTH YEJIOBEKa
aHaJn3a MHUPOBO33PEHUS, JUTSL PEeLICHUS )KU3HEHHBIX MTPOOIIEM.
U MHTEPIIpEeTaLUH cooTBeTcTByMOIEro coppemMeHHomy | [IP6 7.  CcdopmupoBaHHOCTH  yMeHUS
uHpOpMaUn YPOBHIO  Da3BUTUS  HAyKU U | IPUMEHATh IOJIyYEHHbIE 3HAaHUA  JJIS
U UH(OpMaIMOHHBIE | OOLIECTBEHHON IPAaKTUKH, | OOBSACHEHHUs OMOJOIMYECKHX IPOLECCOB U
TEXHOJIOTUH JUIs OCHOBAaHHOT'O Ha JMajore KyjibTyp, | ABJICHUN, M NPUHATHS MPAKTUUECKUX
BBINOJIHEHUS 3a/1a4 CIOCOOCTBYIOLIETO OCO3HAHMIO | PELICHUH B MOBCEIHEBHON KHU3HU
npohecCuOHANBHOM | CBOETO MecTa | ¢ Lenblo olecnedyeHus  0Oe30MacHOCTH
JeSITeIbHOCTH B IIOJIUKYJIBTYPHOM MUDE. CBOETO 370POBbs U 310POBbsI OKPY’KAIOLINX
MertanpenmeTHbie pe3ynbTathl | JOAEH, COoOM0IeHUsT 3I0pOBOro 00pasa
JIOJKHBI OTPakaTh: JKU3HHM, HOPM TIPaMOTHOIO IIOBEJECHHUS B
OBnanenue YHUBEPCAIbHBIMHU | OKPYIKAOIIEH MIPUPOIHOMN cpene;
y4eOHbIMU MO3HABATEJILHBIMU | TIOHUMAaHUe HE00X0AMMOCTH
JIEUCTBUSIMU: WCIOJIb30BAaHUS JTOCTUKEHUN COBPEMEHHOMN
B)paboTa ¢ uHpopmanuei: ouosiorun u OUOTEXHOIOT U TUISL
- BIIQJIETh HaBBIKAMU MOJYYEHMs | PALlMOHAIBHOTO MPHPOJIOTIOIb30BAHMS.
uH(popMalun I[IP6 10. CdopmupoBaHHOCTH yMEHUU
U3 MCTOYHMKOB pa3HbIX THIIOB, | CO3/1aBaTh COOCTBEHHbIE IHUCHbMEHHbIE U
CaMOCTOSITENIbHO OCYIIECTBIISITh | YCTHBIE coo01eHus Ha OCHOBE
MOUCK, aHAJIN3, CUCTEMAaTH3aIHI0 | OMOJIOrHYecKon uHpopMauu u3
U UHTEpIpeTanuio HHPOpPMalHK | HECKOIbKUX HCTOYHUKOB, IrpaMOTHO
pa3NMYHBIX ~ BHUJAOB U (OpPM | UCHOJIB30BATH MOHATUIHBIN amrmapar
MpeJICTaBICHHUS; ouonoruu
- OLEHUBaTh  JOCTOBEPHOCTb,
JETUTUMHOCTD WHpOpMaINH,

€C COOTBCTCTBUC IIPABOBBIM U
MOpPaJIbHO-3TUYCCKUM HOPMaM

OK 04. DdpexTrBHO
B3aMMOJIEMICTBOBATH
u paboTaTh

B KOJUJIEKTHBE

U KOMaH/ie

JlugHOCTHBIE PE3yNbTaTHl JOJKHBI
OTpakaTb B YacTU: IIEHHOCTH
HAyYyHOTO TO3HAHUS: OCO3HaAHHE
LEHHOCTU HAy4YHOU JeATEIbHOCTH,
TOTOBHOCTD OCYILIECTBIISATh
MIPOEKTHYIO M HCCIEI0BATENIbCKYIO

I1P6 5. IlpuoGpeTreHune ombpITa TPUMEHEHUS
OCHOBHBIX METOJOB HAy4YHOI'O TO3HAHUS,
HCIIOJIB3YEMBIX B OMOJIOTHH: HAOTIOICHUS U
ONUCAHUsl >KUBBIX CHCTEM, IIPOLIECCOB U
SBIICHWM; OpTraHW3allid W TPOBEICHUS
OHOJOrHYECKOI0 IKCIICPUMEHTA,




JEeSTEIIbHOCTh WHAWBHUIYaIbHO U B
rpymnme.

MertarnpenmMeTHbIe pe3yIbTaThl
JIOJDKHBI OTPaKaTh:
OBnanenue YHUBEPCAIbHBIMU

KOMMYHUKATUBHBIMU JACUCTBUSMU:
0) coBMeCTHasl 1€ TEIbHOCTD:

- [OHMMaTb M  HCIOJb30BAThH
MPEUMYILECTBA KOMAHAHOMN

Y MHAUBUIYyaJIbHOMN paboThI;

- INpPHUHMMATh LEIM COBMECTHOU
JIeATEIbHOCTH, OpPraHU30BBIBATH M
KOOPAMHUPOBATH JICUCTBUS

[0 €€ JOCTUKEHUIO: COCTaBIIATH
IJIaH ~ JEHCTBHM,  pacHpenciaTh
poisu c Y4ETOM MHEHUU
Y4aCTHUKOB 00CyX/1aTh
pe3yJbTaThl COBMECTHON padOThI

BBI/IBJKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTH ~ MEXAy  HCCIENyEMBIMU
BEIMYMHAMHU, OOBSICHEHUS TOJTY4YEHHBIX
pE3yJIbTaTOB

u (bopmynrpoBaHus BBIBOJIOB c
HCII0JIb30BaHNEM HAy4YHBIX HOHSTHH,

TEOpU U 3aKOHOB

OK 07.
ConencTBoBaTh
COXpaHEHUIO
OKpY’Karoleu
cpenpl,
pecypcocOepexeHn
10, IPUMEHSATD
3HAHUS

00 U3MEHEHNH
KJINMATA, TPUHIUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,

3¢ hexTUBHO
JIeMCTBOBATH

B YPE3BBIYANHBIX
CUTYyalusx

JInyHOCTHBIE PE3YNBTATBI JOJIKHBI
OTpakaTb B YaCTU: 3KOJOTUYECKOTO
BOCIIUTAHUS: - C(POPMUPOBAHHOCTH
9KOJIOTHYECKON KYJIbTYDBI,
IIOHUMAHUE BIUSHHUS COLUAIBHO-
SKOHOMMUYECKHUX  IPOLIECCOB  Ha
COCTOSIHME IIPUPOJAHON

U COLMAJIBHOW Cpelbl, OCO3HAHHE
IJ100aJBHOTO Xapakrepa
HKOJIOTHUECKUX MPobIIeM;

- IUTAHUPOBAHHME U OCYILIECTBICHUE
JIEHCTBUN B OKPY KaIOLLEH Cpelie Ha
OCHOBE 3HaHUs LEJNEN yCTOWYNBOIO
pa3BUTHS YEIIOBEYECTBA;

- AKTMBHOE HENpPUITHE JEHCTBHM,
INPUHOCAIIMX BPEN OKPY)KAIOILLEH

cpene;

- yMEHHE IIPOTHO3UPOBATH
HEeOJIaronpusTHbIE 3KOJIOTMYECKHe
MOCJIEJICTBHSL  MPEIITPUHUMAEMBIX

JIEHCTBUM, IPEAOTBPAILATD UX;
- paclIMpEeHHE OMbITA AEATETBHOCTH
DKOJIOTUYECKON HAIIPABICHHOCTH.

MertanpeameTHbie pe3ynbTaThl
JOJIKHBI OTPaXKaTh:
Osnagenue YHUBEPCAIbHBIMHU

KOMMYHHMKaTUBHBIMU JEUCTBUSAMMU:
0) cOBMECTHasl IeSITEIbHOCTb:

- TOHMMaTb M  HCIOJIb30BaTh
[IpeuMyIlecTBa KOMaHTHON
U MHIUBUIYaJIbHONU paOOTHI;

- TNpPHUHUMATh ILEIM COBMECTHOU
JESTEIIbBHOCTH, OPraHU30BbIBaTh M
KOOPAMHHUPOBATh JEUCTBUS

I1PG 5. IlpuoGpereHune ombpITa TPUMEHEHUS
OCHOBHBIX METOJIOB HAyYHOTO IO3HaHWS,
UCTIOJIb3YEMBIX B OMOJIOTHH: HAOIIOACHUS

U OINUCAHMS YXKUBBIX CHCTEM, IPOILIECCOB U
SBIICHUH; OpraHu3alid ©  [POBEICHUS
OHMOJIOTrMYECKOro JKCIIEPUMEHTA,
BBIJIBIDKCHUS BEISIBJIICHHS
3aBHCHUMOCTH UCCIIeTyEeMbIMU
BEJIMYMHAMU, TTOJTYICHHBIX
pe3yNbTaToB

" (dbopMyTHpOBaHHS BEIBOJIOB C
UCIIONIb30BAaHWEM  HAY4YHBIX  TOHSTHH,
TEOPHl U 3aKOHOB.

I[TIP6 6. CdopMUPOBaHHOCTb  yMEHUS
BBIJICTISTH CYIIIECTBEHHBIC IPU3HAKU
BHUPYCOB, KIJIETOK MPOKAPHOTH DJYKAPHOT;
OIHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHuW3MOB, BHUJOB, OHOTEOIIEHO30B U
HKOCUCTEM; 0COOEHHOCTH  HPOILIECCOB
oOMeHa BEeIIECTB ¥ MPEBPAIICHUS SHEPTHHU B
KIIeTKe, (OTOCHHTE3a, IJIACTUYECKOTO H
HHEPreTUYECKOT0 OOMEHa, XEMOCHHTE3a,
MUTO3a, Meio3a, OTLIIOIOTBOPEHHS,
pa3BHTHSA " Pa3MHOXKEHUS,
WHIVNBUAYATHHOTO  PAa3BUTHS  OpPTraHU3Ma
(oHTOTEHE3a), OOPHOBI

3a CyIIECTBOBAaHHUE, €CTECTBEHHOrO 0TOOpA,
BH1000pa30BaHus, MIPUCTIOCOOICHHOCTH
OpraHW3MOB K Cpele OOWUTaHUS, BIHUSHUS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX
W3MEHEHUH

B DKOCHCTEMaX CBOEH MECTHOCTH,
KPyroBOpOTa BEIIECTB H IPeBpaIlCHUE
sHEeprum B Ouocdepe.

THUIIOTES,
MEXTY
00BICHEHUSA




o ee JOCTIKEHHIO: cocTaBisiTh | [1P6 7.CopMHUpOBaHHOCTH YMEHUS
IUIAaH ~ JCHCTBHMH, pacHpenesiiTh | IPUMEHATh  IIOJNyYeHHBIE  3HAHUSA  JUIA

poiu c YYETOM MHEHUH | OOBSICHEHHS] OMOJOTHYECKHUX IPOILIECCOB U
YYaCTHUKOB oOCYXXJaTh | SIBJICHUW, [ TPUHATUS MPAKTUYECKUX
pe3yJIbTaThl COBMECTHON pabOTHI peLeHuit B [MOBCEHEBHOU JKU3HU

¢ ILenpl0 obecmeueHHs  0€30IaCHOCTHU
CBOETO 37I0POBbBS M 3/I0POBbSI OKPYIKAIOITUX
JIOJIeH, COONIIOACHUST 3J0pOBOro obpasa
JKU3HHA, HOPM TPaMOTHOTO TIIOBEICHHUS B

OKpYyXaroliei MPUPOTHOMN cpene;
IMIOHUMAaHHUE HEOOXOIMMOCTH
HCIIOJIB30BaHUSI JOCTHIKEHUH COBPEMEHHOU
ouoJIornu u OHMOTEXHOJIOTHI JUTSL

PalrOHAJIbHOI'O IIPUPOAO0II0JIIB30BAHUA

[IK 2.5 CobGumonats
TpeOOBaHUS OXPAHbI
OKpYXaroIei
Cpebl, OXpaHbl
Tpyna u
MNPOMBIIUIEHHOU
0€30MacHOCTH NpU
CTPOUTEIBCTBE U
IKCIUTyaTalluu
JKEJIE3HBIX JI0POT.

- c¢(hOopMHPOBAHHOCTh YMEHHUS Ha OCHOBE (eAepalbHOr0 KIACCH(PUKANUOHHOTO
KaTaJiora OTXOJIOB ONPEACIATh KJIACC OMACHOCTH OTXOJIOB; arperaTHOe COCTOSHUE
1 pU3HUIECKyI0 (OPMY OTXOO0B ITPOU3BOJICTBA;

- OBJIQJICHUE  METOJAaMH  OINpPENACJICHUs  TOKa3areled  YMCTBCHHOM
paboTococoOHOCTH, OOBSCHEHHE MOMyUYEHHBIX PEe3yJIbTaTOB U (OPMYIHMPOBAHNE
BBIBOZIOB (IIMCbMEHHO) C UCIIOJIb30BAHUEM HAYYHBIX TOHATUH, TCOPHIA U 3aKOHOB;

- cOpMHPOBAHHOCTh YMEHMS aHAJIU3UPOBaTh MHMOPMALMIO O HAy4YHBIX
JOCTHDKEHUSIX B OOJIACTH TCHETUYECKUX TEXHOJIOTHH, KICTOYHOH WHIKCHEPHUH,
MHIIEBBIX OMOTEXHOIOTHIA;

- c(OPMHUPOBAHHOCTh YMEHUS aHAJTU3UPOBATh HHPOPMALIUIO O Pa3BUTHU
IMPOMBIIIJICHHBIX 6HOTGXHOJ’IOFHﬁ 1 X IPUMCHCHUHU B )KM3HU YCJIOBCKA




2 CTPYKTYPA U COJEPKAHUE YUYEBHOU JJUCIIUTIJIMHBI (ITPEJIMETA)

2.1 O0beM y4yeOHOM ITUCHHUILVIMHBI (MIPeAMeTa) U BUbI Y4eOHOH padoThl

Buj yueOHoi1 padoThI Ooném B
yacax
MakcumanbHasi ydyeOHasi Harpy3ka (Bcero) 72
B T.U.
O0Bém 00pa3oBaTe/IbHOM NPOrpaMMbl Y4eOHOH TUCHHUILVIMHBI (IPeaMeTa) 61
B T.U.
Ocnoenoe cooeprcanue 51
B T.U.
TEOpEeTHYECKOoe 00yueHue 39
MIPAKTUYECKUE 3aHATHUS 10
nabopaTopHbIE 3aHATHUS 2
Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue 10
B T.U..
TeopeTudeckoe o0yueHue 2
MIPaKTUYECKHUE 3aHITUSI 6
nabopaTopHbIE 3aHATHUS 2
CamocrosiTesibHAsi paboTa 00y4yarouierocs (Bcero) 11

Ilpomesrcymounas ammecmavusn 6 popme oughghepenyupoeannozo 3auema (2 cemecmp)
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2.2 TemaTnuyeckmii mJIaH U coaepxxkanue yueoHoro npeamera OVYIIL.13 buosiorus

Haumenosanne pasaesos | Comep:kanue y4eGHOro MmaTepuaia (OCHOBHOE H NPO(ecCHOHAILHO OPHEHTHPOBAHHOE)?, Oo0bem dopmMupyemblie
U TeM JIadopaTOpHbIE U MPAKTHYeCKHEe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) 4acoB KOMIIeTeHIIHH
1 2 3 4
1 cemecmp 30
OCHOBHOE co/Iep:KaHue
Pa3znes 1. buoJiorusi kKak Hayka. ZKuBble CHCTEMbI M MX OPraHU3alus 3 OK 02
Tema 1.1. 3
Buosorus Coaep:xxanue yueOHOro MaTepuaJa 2
B cucreMe HayK. O0mast | buonorus — Hayka o >kuBoi nipupoje. CBs3u OMOJOTHU C OOIIECTBEHHBIMH, TEXHHYCCKUMH U
XapaKTePUCTUKA 'KU3HH | IPYTMMH €CTeCTBEHHBIMH HayKamu, (uimocoduell, peauruel, 3TUKOW, ICTETUKOW U MPaBOM.
Pons Ouonmormu B (OPMHpPOBAHWM COBPEMEHHOW HaydHOW KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.
MeToapl MO3HaHUS >KMBOW HpPUPOJbI (HAOJIO/IEHUE, SKCIEPUMEHT, ONHMCAHHME, U3MEpPEHHE,
KJ1accu(uKanus, MOIEIMPOBAHUE, CTATUCTUUECKAst 00pabOTKa 1aHHBIX).
JXKussie cuctemMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ononoruu. OTIMIue )KUBBIX CUCTEM OT
HeopraHnyeckoi npupojpl. CBolcTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHU Opranuzanuy OMOCUCTEM: MOJIEKYJIIPHO-T€HETUUECKUM, KIIETOUHBIM, OpraHu3MEeHHbIH,
MOMNYJIALIMOHHO-BUIOBOM, SKOCHCTEMHBIH (OMOTeo1eHOTHYEeCK i), OMochepHBIi.
CamocrosiTeibHas padora odyuarommuxcs Nel 1
1. 3amonHeHne TaOIUIBI C ONMMCAHUEM METOJI0B MUKPOCKOIUPOBAHMS C UX JOCTOMHCTBAMM U
HEeJ0CTaTKaMHU.
2. 3anonHeHue Ta0aMLbl «BKiax ydeHbIX B pa3BUTHE OUOIOTHID.
3. 3anonHeHne CPaBHUTEIbHOM TAOJUIBI CXOJCTBA U Pa3INuUi )KMBOTO U HEXKHUBOTO.
Paznen 2. XuMHYeCKHIi COCTAB M CTPOEHME KJIETKH 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XHMHYeCKHUil cOCTaB Coaepixanue yueOHOro MaTepuasa 1
kJjeTku. Boaa XUMUYECKUH COCTaB KJIETKU. XUMHUYECKHE 3JEMEHTHI: MaKpO3JIEMEHTHI, MHKPOIJIEMEHTHI.
W MUHePaJIbHbIE Bona m muHepasnbHble BeniecTBa. (DYHKIMM BOJbI U MHMHEPAJIbHBIX BEIIECTB B KIIETKE.

4O6pasoBarenbHas OPraHU3al|s BIPABE CAMOCTOSTENBHO ONPENENATH MOCIIEI0BATENBHOCTE N3YUEHHUS PA3eoB U TEM, BXOMANINX B HUX, a TAKKE MEPEPACTIPENEIIATh KOJIMIECTBO YaCOB
JUUISI OCBOSHUS 00YJaIONTMMHUCS Y4eOHOTO MaTepuana, ¢ y4eTOM JIOTUKH (pOPMHUPOBAHUS MPEMETHBIX PE3YIBTATOB, OOIMNX M MPO(EeCcCHOHAIBHBIX KOMITETEHIIHA, MEXIPEIMETHBIX CBSI3EH C

JIPYTHMH TUCIHIUTMHAME 0011e00pa30BaTeIbHOr0 U 001enpodecCHOHANBHOTO TUKIOB yueOHoro wiaHa 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
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OpPraHoUJIOB KJIETKU. BKiroueHus .
Snpo — peryasaTopHblil LeHTp kieTku. CTpoeHue sipa: saepHas 000JI0uKa, KapHOIUla3Ma,
XPOMATHUH, SAPBILIKO. XPOMOCOMBL. TpaHCIOPT BELIECTB B KJIETKE

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

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

Pa3znea 4. PasMHoOKeHN e M HHAMBHAYVAJLHOE PA3BUTHE OPraHN3MOB

Tema 4.1.
Ku3HeHHBIN UK
KJIETKH

Coaep:xaHue y4eOHOro MaTepuaJia

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

— N2

CamocrosiTesibHast padoTa o0yyaromuxcs: Ne3
Pa3paboTka JeHTHl BpeMEHH KU3HEHHOTO IHUKJIA KJICTKH

Tema 4.2.
®opmMbl pa3MHOKEHUA
OPraHu3MoB

Coaep:xxanue yueOHOro MaTepuaJia

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

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

Tema 4.3.
NuauBuayansHoe
pa3BUTHE OPraHU3MOB

Coaep:xanue yueOHOro MaTepuaJia

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 MK>2.5
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
CocraBieHue cxeM KpyroBopoTa BeIECTB
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

yp6oskocuctem. buopasznooOpazue kak Qaktop ycToiuuBocTH dKocucTeM. CoxpaHeHHe
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

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

KaK HayKa M nmpouecc

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

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHnIo

YueOHbIl peMeT peain3yercst B ydeOHOM KaOMHeTe OUOJIOTHH.

O6opynoBaHue yueOHOTO KaOHMHETa:

— II0CaJI0YHbIE MECTa MO KOJUYECTBY O0YyUaIOLINXCS;

— pabodee MecTO MpEnoJaBaTes;

— METOAMYECKHE MAaTePHAIIBI IO MPEIMETY.

Texuuyeckue cpencrtsa oOydeHus pabouyero Mecra MpenoAaBaresisi: KOMIBIOTEPHOE
000pyZI0BaHNE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpPEeOOBaHMUSAM O€30MaCHOCTH W HAaAEKHOCTH,
IpelyCMaTPUBAIOIIEe BO3ZMOKHOCTh MHOTO(YHKIHMOHAIBHOTO HCIIOJIb30BaHUS KaOMHETa C LEJbI0
U3y4eHHs y4eOHOro MmpeaMera, MyIbTUMEeIniHOE 000py1oBaHKe (IIPOEKTOP U MPOCKIIMOHHBII 3KpaH
WM UHTEPaKTUBHAS JI0CKa), IOKaJIbHAs CETh C BBIXOJ0M B Internet.

HanmeHnoBanue cCrnenuaJbHOTO TOMEMNICHUS: YydeOHas ayauTopHsl [Uid HpOBEISHUS
MPAKTUYECKUX 3aHATUH, TPYIIOBBIX KOHCYJIbTAMHA, WHAMBHAYAIbHBIX KOHCYJBTAIMil, TEKYIIETo
KOHTPOJIS, TPOMEXKYTOYHOH aTTecTallMd, OCHAIleHHAas OO0OpyJOBaHHMEM U TEXHHUYECKUMH
CpelncTBaMu OOyuYeHHs, a TaK)Ke YMUTaJbHBIA 3aj, MOMEIEHUE AJISi CaMOCTOSITENbHOM paboThl, C
noctynom kK cetu «MuTtepuer» n DUOC. OcHameHHOCTh: KOMIUIEKT y4eOHOH mebenn, HOyTOYK,
MPOEKIIMOHHOE 000pyAOBaHUE (MYIbTUMEIUHHBINA TPOCKTOP U IKPaH).

IlepeyeHb JIMIEH3MOHHOTO M  CBOOOAHO PACHPOCTPAHAEMOr0 TPOrPaMMHOIO
o0ecmeyeHus:
Cucremnoe u npukJjaaanoe IO

Ne HaunmenoBanue Ne nunensun
/11
1 [Microsoft Office Professional Plus 2007 Russian Academic |Microsoft Open License 45411155
OPEN NL
2 |MSDN Platforms OLP License: 66224071
3 [Microsoft Office Professional Plus 2010 Russian Academic |Microsoft Open License 60369058
OPEN NL
4 |Microsoft Visio Standard 2010 Russian Academic OPEN Microsoft Open License 60369058
NL
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 [Microsoft Windows 10 Microsoft Open License 65785999
11 |ABBY FineReader 11 Kopobounas (pa3usiit Ne Ha Kax10#
KOpoOKke)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Kontent-pumibtp SkyDNS 10-05109
IIporpammuoe ob6ecneuenune no GNU General Public License (¢cB000gHO pacnpocTpaHsieMoe)
Ne [IepeueHp
1 | Open Office
2 | Moii Oduc
3 | Gimp

IIpu n3ydyenuu npeamera B popmare 3JIEKTPOHHOI0 00y4yeHus ¢ ucnoab3osanuem JJOT
ITporpammsl 11 BugeokoHdepenuii: Zoom Cloud Meetings, Snnexc Texemoct.
OnektponHas matdopma Moodle.
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3.2. UnopmanmonHoe odecreyeHne peaau3anun NporpaMmmbl

Jnst peanmzanuu nporpammbl OuOimoTedHbiil poHa 00pa3oBaTeNbHON OpTaHU3AIMH UMEET
neyaTHbIe M/WIN DJIEKTPOHHBIE 00pa3oBaTesbHbIC U MH()OPMALMOHHBIE PECYPCHI, PEKOMEHIyEMbIe
JUISL UCTIOJIB30BaHUS B 00pa30BaTEIbHOM IMPOLIECCE.

Ilepeyenb yueOHBIX U3/IaHUIL, 1ONOJHUTEIbHOM JUTEepaTyphl UHTEpHET-pecypcoB, 0a3bl
JAHHBIX OMOJIMOTEYHOT0 (POHIA:

3.2.1 OCHOBHBIC HCTOYHHUKH:

1. Aradonosa, U. b. buonorus : 6a3oBblii ypoBens : yueOnuk / M. b. Aradonosa, A. A.
Kamenckuii, B. M. CuBornazoB. — 2-e u3a., ctep. — Mocksa : IIpocsemienue, 2025. — 271 ¢. —
ISBN 978-5-09-121341-6. — TekcT : 31eKTpoHHBIi // JlaHb : 3JEeKTPOHHO-OMOIMOTEYHAs! CUCTEMA.
— URL: https://e.lanbook.com/book/472913 — Pexxum mocTyma: i1l aBTOPH3. TOJIb30BATEIICH.

2. Aradonosa, U. b. buonorust : 6a30BbIl YPOBEHbB : MPAKTUKYM : yueOHOe nocobdue / U. b.
AradonoBa, B. 1. CuBornazos. — 2-e u3n., crep. — Mocksa : [IpocBemenue, 2025. — 112 ¢. —
ISBN 978-5-09-121342-3. — TekcT : 31eKTpoHHBIN // JIaHb : 3JeKTPOHHO-OMOIMOTEYHAs! CUCTEMA.
— URL: https://e.lanbook.com/book/472916 — Pexum noctymna: A aBTOPU3. MOJI30BATEICH.

3.2.2 Tlepeyenb mnpodeccHOHATBHBIX 0a3 JAHHBIX H HH(OPMALUOHHBIX CIHPABOYHBIX
cucTem:

1. buomorus: 10-it kimacc: 6a3oBbii ypoBeHb : yueOHWUK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6moB [u ap.] ; mox penakuueit B. B. [Taceunuka. - 5-e¢ usn., crep. - Mocksa :
[Tpocemenne, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : snexTpoHHblid // Jlanp :
3NeKTpoHHO-0nbOMMoTeynas cuctema. - URL: https://e.lanbook.com/book/334994 - Pexum noctyna:
st aBTopu3. [lone3oBareneit/

2. bwuwomorus: 11-#1 kmacc: 6a3zoBblli ypoBeHb : yueOHuUkK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py61oB [u np.]. - 6-¢ u3z., crep. - Mocksa : [Ipocsemienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - TekcT : anekTpoHHBIN // JlaHb : 3neKTpoHHO-OMOIMoTeyHas cucrema. - URL:
https://e.lanbook.com/book/409211 - Pexxum goctyna: uist aBTOpU3. MOJIb30BaTENEH.

3. KoncyasrantlIutoc : cripaBoYHO-IOMCKOBas cUcTeMa : opuiuaibHblil caidlT. — URL
: https://www.consultant.ru/. - TeKCT : 31€KTpPOHHBIN

4. Tapant : uHpopmanmoHHoO - mpasoBoi moprtain. — URL : https://www.garant.ru/ . —
TeKcCT : 2JIIEKTPOHHBIM.

5. Kogzekce : npodeccuonansHas cipaBoyHas cucrema. — URL : http://www.kodeks.ru/. —
TeKcrT : 2JIEeKTpOHHBIN

6. DnexkTpoHHas OuOIMOTEeKa Y4YeOHO-METOAMUYECKOro IEHTpa I0 OO0pa3oBaHUIO Ha
JKEJIE3HOIOPOXKHOM TpaHcnopTe : oduuuanbHblii caiit. — URL  : https://umczdt.ru/books/. —
Pexum nocryna: 11 aBTOpU3. OJIb30BATENEN. - TEKCT : 3JIEKTPOHHBIN.

7. Jlawp : snekTpoHHas OubOmmorteuHas cucrema. — URL : https://e.lanbook.com/. —
Pexxum nocrtyna: nis aBTOpuU3. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIM.

8. BOOK.ru: snexrponHo-6monmmoreunas cucrema : caiit / KHOPYC : uzmarensctBO
yueoHoit mutepatypbl. — URL : https://book.ru/. — Pesxxum noctyna: qjs aBTopu3. OJIb30BaTeNei
- TeKcT : 3IEeKTPOHHBIMN.

9. eLIBRARY.RU : Hayunas snexkTpoHHas 6ubimoreka : caiit. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum pgoctyma: nans 3aperucTpup.. mosb3oBateneil. — Tekcr
JJIEKTPOHHBIN.

10. MunucrepctBo Tpancnopta Poccuiickoit ®enepauuu : opUIMATBHBIA CcalT. —
Mocksa, 2010-2025. — URL : https://mintrans.gov.ru/. — TeKcT : 371€KTPOHHBIH.

11. PX] : opunmansueiii caiit. — URL : https:// www.rzd.ru/. — TeKcT : 3IeKTpOHHBIN

12. ®denepaibHOE areHTCTBO JKEJIE3HOJOPOKHOTO TPAHCHOpTa : O(GHUIMATBHBIA CalT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 37IeKTpOHHBI.
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IlepeyeHb yueOHBIX U31aHNH, TONOJHUTEIbHOM JuTepaTypbl UHTEpHET-pecypcoB, 0a3bl
AAHHBIX 0M0IMOTEeYHOTO hoHAA:

3.2.1 OcHOBHBbIE HCTOYHUKH:

4. bwuomorust: 10-i1 kmacc: 6a3oBblli ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6nos [u ap.] ; nox penakuueid B. B. [laceunuka. - 5-e usa., crep. - Mocksa :
[Tpocemenue, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : snexkrpoHHbId // Jlaub :
ANIeKTpOHHO Oubnmorteunas cucrema. - URL: https://e.lanbook.com/book/334994 - Pexxum moctymna:
1u1s aBTopu3s. [lonmb3oBarteneii/

5. buwomorus: 11-ii kmacc: 6a3oBblii ypoBeHb : yueOHwk / B. B. Ilaceunmk, A. A.
Kamenckuii, A. M. Py6moB [u np.]. - 6-¢ u31., crep. - Mocksa : [Ipocsemnienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - TekcT : anexkTpoHHBIN // JlaHb : 3neKTpoHHO-OMOIMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/409211 - Pexxum goctyna: st aBTOPHU3. MOJIH30BATEICH.

3.2.2 Ilepeuenb npodeccHOHAIBHBIX 0a3 JAHHBIX U MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM:

6. Koncynprantllmitoc : cnpaBoyHO-TIOMCKOBasi cucrema : opunuanbHbii caiit. — URL
: https://www.consultant.ru/. - TeKCT : 371€KTpOHHBI!

13. T'apant : undopmanuonHo - mpaBoBoit moptain. — URL : https://www.garant.ru/ . —
TeKCT : 2JIEKTPOHHBIM.

14. Kogekc : npodeccuonanpHas cnpaBoyHas cucrtema. - URL :http://www.kodeks.ru/. —
TeKcT : 2JIEKTPOHHBIN

15. DnexrponHas OubnuoTeka YueOHO-METOAMYECKOrO0 IEHTpa MO OO0pa3oBaHUIO Ha

JKEJIE3HOJAOPOKHOM TpaHcmopre : odumuanbHeni caiit. — URL @ https://umczdt.ru/books/. —
Pexwum nocryna: aist aBTOpU3. MOJB30BaTENeH. - TEKCT : 3JeKTPOHHBIN.
16. Jlanp : anmexkTpoHHas OumOmmoreuyHass cuctema. — URL : https://e.lanbook.com/. —

PexuM nocryna: 11 aBTOpU3. MOIB30BATENEH. - TEKCT : 3JEKTPOHHBIN.

17. BOOK.ru: snexrponHo-6mbanoreunas cucrema : caut / KHOPYC : uszgarenbcTBO
yueOHo# muteparypsl. — URL : https://book.ru/. — Pexxum noctyna: ajis aBTOpU3. 0JIb30BaTeNeH
- TeKcT : 3EeKTPOHHBIN.

18. eLIBRARY.RU : Hayunas snekTpoHHass 6ubanoTeka : caidT. — Mocksa, 2000. — URL
: http://elibrary.ru. — Pesxxum noctyma: st 3aperucTpup.. moJjib3oBaTesie. — TeKCT : 2JIeKTPOHHBIM.

19. MunucrepctBo TpaHcrnopta Poccuiickoit ®Penepanuu : opUIMAIBHBIN callT. —
Mocksa, 2010-2025. — URL : https://mintrans.gov.ru/. — TeKcT : 37€KTPOHHBIMN.

20. PXX/ : opunnaneusrit caiit. — URL : https://www.rzd.ru/. — TeKCT : 371eKTpOHHBIH

21. ®enepanbHOE areHTCTBO KEJIE3HOJOPOKHOTO TpaHCHOpTa : OPUIMANbHBIA CalT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 371eKTpOHHBIH.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSA YYEBHOI'O IIPEJIMETA

KoHTposib ¥ OIlleHKa pe3yJbTaTOB OCBOCHHS YUeOHOrO IpeaMETa pPaCKPhIBAIOTCS Yepe3
JTUCIUTUTMHAPHBIC PE3yJIbTaThl, HANpaBlICHHbIE HAa (OPMHPOBAHHE OOIUX U MPOPECCHOHATBHBIX
KOMITETEHIIHI TI0 pa3jiesaM | TeMaM COJIEPKaHUs y4eOHOro Marepuaia.

[TpomexyTtouHas atrectanus B popme ouppepenyuposannozo 3auema.

Oomasn/ Pa3zgen/ Tema Tun oueHOYHbIX MEPONIPUATHS
npogeccuoHaJIbHas
KOMIIeTeHIIUsl

OK 01. Bsibupars | Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3, | O6cyxaeHre IO BOIPOCaM JIECKLIIUU

CIIOCOOBI pemenus | 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3zpaboTka rioccapus

3a1a4 9.1-9.3, 9.4 II-o/c’ 9.5 Il-o/c, | 3amonHeHHEe CPABHUTEIHHBIX TAOIHIT

npodeCcCuOHAITBHON 10.1, 10.2, 10.3 I1-o/c, 11.1 IT-o/c | TectupoBanue

JIeSITeIbHOCTH VYcerHblil onpoc

MIPUMEHHUTEIHHO K JKTaHT Ha UCIIOJIb30BaHUE

Pa3JINYHBIM KOHTEKCTAM apryMEHTOB, OMOIOrMYecKOi
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBuayansHas CaMOCTOSITEeJIbHAs
pabora
[IpencraBnenue pe3yabTaToOB

MPAKTUYECKHUX U TaOOpaTOpPHBIX paboT
3aiuTa TBOPUECKUX padoT

3aluTa UHIMBUIYalbHBIX IPOEKTOB
BrinosiHeHue 3a1aHUi TPOMEKYTOUHOU
aTTecTaluuu

OK 02. Hcmons3oBarh
COBpEMEHHBIE CpEICTBa

TIONCKaA, aHaym3a
u MHTEpIpeTaluu
nH(popmanuuy,

U H“H(pOpPMAIOHHBIE
TEXHOJIOTUHT TSt
BBITOJIHEHUS 3a1a4
npo¢ecCuOHAITBHON
JesTeNbHOCTH

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 I1-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OnenuBaemasi JUCKyccHs MO BOIIpocaM
JEKIUU

Pa3paboTka MeHTaJIbHOI KapThl B MUHU
rpymnmnax

Boinonnenue u 3amuTa 1a00paTOPHBIX
pabor

[IpencraBnenue pe3yabTaToOB
NPaKTUYECKUX U J1a00OPaTOPHBIX paboT
[IpencraBinenue ycTHBIX COOOIIEHUN C
IIPE3CHTALMEN, TOArOTOBIEHHBIX IO
NECPCUYHIO HCTOYHUKOB,
PEKOMEHI0BAaHHBIX MPEIO1aBATEIEM

OK 04. DddextuBHO
B3aMMOJICHCTBOBAaTh U
paboTaTth B KOJUIEKTHBE
U KOMaHjIe

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

OO6cyxIeHre 1Mo BOImpocaM JICKIIUH
[Ipencrasnenue pe3yIbTaToOB
MPAKTUIECKHUX U JIAOOPATOPHBIX padoT
3amuTa TBOPUYECKHUX padboT

3aII_II/ITa I/IH)II/IBI/II[yaJ'II)HI)IX HpoeKTOB

OK 07. CogxeiicTBOBaThH

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

OO6cysxaeHre o BoIpocam JeKIUH

COXPAHEHUIO 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, | Pa3zpaboTka rioccapus

okpyxarommeir  cpensl, | 8.2, 9.1-9.3, 9.4 I1-o/c, 9.5 I1-o/c, | 3amonHEeHHE CPABHUTEIBHBIX TAOIHI]
pecypcocOepeKeHHIO, 10.1, 10.2, 10.3 T1-o/c, 11.1 IT-o/c | TectupoBanue

MIPUMEHSTh 3HAHUS YcerHblit onpoc

00 U3MEHEHUH KJIMMaTa, JukTanT Ha HCITOJIh30BaHNE
TIPUHIIMIIBI apTyMEHTOB, OHMOIOTHYeCcKOi

¢ TIpoheccHOHANEHO OPUEHTHPOBAHHOE COJIEPKAHUE (COEPKAHME TTPUKIIATHOTO MOJLYJIS )
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OepexKIMBOTO
IIPOU3BO/ICTBA,
3¢pPEKTUBHO
JIENCTBOBATH

B YpE3BbIYANHBIX
CUTYyalHAX

TCPMUHOJIOTUA U CUMBOJIMKA

WunuBunyaapHas CaMOCTOSITEIIbHASI
paborta
[pencraBnenue pe3yibTaToB

MPAKTUIECKHUX U JIA0OPATOPHBIX padoOT
3aiuTa TBOPUECKUX paboT

3amuTa UHIMBUIYATbHBIX TPOCKTOB
BrinosiHeHue 3a1aHuil TpoMeKyTOUHOU
aTTecTalluu

IIK 2.5. CoOmronars
TpeOoBaHUs OXpaHbI
OKpYXarolmel  cpenpl,
OXpaHbI Tpyna u

MPOMBIIIICHHON
0e30macHOCTH npu
CTPOUTENLCTBE u
OKCILTyaTaIluH

JKCJIC3HBIX AOPOT

IT-o/c

[IpencraBnenue pe3yabTaToOB
MPAKTUYECKUX H JIA0OPATOPHBIX PaboT.
Brinosnnenue  keidica Ha < a”HaNuU3
nH(OPMALIUK O HAYYHBIX JOCTHKEHHSIX
B 00J1aCTH TE€HETUYECKUX TEXHOJIOTHH,
KJIETOYHOW  WMHXKEHEPUHU,  IHUIIEBBIX
OMOTEXHOJIOTHHA, MIpEeACTABICHUE
pe3yJIbTaTOB PEUICHUSI KEHCOB.

3amuTa Kelica: MpeJICTaBICHUE
pe3yapTaToB peuenust KENCoB
(BBICTYTIIEHUE C TIPE3EHTAIUEH ).
BrinosiHeHue 3a1aHUN TPOMEKYTOUHOU
aTTECTalUU.
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5. HEPEYEHb UCIIOJIB3YEMbIX METOJ0OB ObYYEHMUSA

5.1 ITaccuBHBbIE:

- JIGKIIUM TPATUIIMOHHBIC 0€3 NMPUMEHCHHSI MYJbTUMEIMMHBIX CPEACTB U 0€3 pa3IaTOYHOTrO
Marepuaa,;

- IeMOHCTpanus yu4eOHbIX (PUIEMOB;

- pacckas;

- CEMHHAPBI, IPEUMYIIICCTBEHHO B BUJIC OOCYKICHUS JTOKJIAIOB CTYJICHTOB 110 TEM WJIM HHBIM
BOIIPOCaM;

- CAaMOCTOSTEJIbHBIE U KOHTPOJIbHBIE PA0OTHI;

- TECTHI,

- YTEHHUE U OTIPOC.

(63aumooeticmeue npenooasamens KAk cyovekma ¢ o0yuarnwumMcsi Kak o00bekmom
NO3HABAMENLHOU OesIMENIbHOCTUL).

5.2 AKTHBHBIC M1 HHTEPAKTHBHbIE:

- aKTHBHbBIC U UIHTEPAKTUBHBIC JIEKLIUU;

- paboTa B rpynmax;

- yueOHasi IUCKYCCHs;

- JICTIOBBIE U POJIEBBIC UTPHI;

- UTPOBBIE YIPAKHEHUS;

- TBOPYECKHE 3aTaHUS;

- KpyTriible CToJbl (KOH(GEPEHIINN) C UCIIOJIb30BAHUEM CPEJICTB MYJIbTUMEINA;

- penieHre IpoOIEMHBIX 3a71a9;

- aHaJIM3 KOHKPETHBIX CUTYAaIINA;

- METOJl MOJYJIbHOTO OOYUYCHHUS;

- 00y4eHHe ¢ UCTIOJIB30BAaHUEM KOMITBIOTEPHBIX 00yYaIOIIUX MPOTPaMM;

(83aumooeticmseue npenooasamens Kak cyovekma ¢ 00y4aWUMC KAk CYObeKmom
NO3HABAMENLHOU 0esIMENbHOCU).
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