OBIIEOBPA3OBATEJIbHBIN LIUKJI

PABOYAS ITPOI'PAMMA
O YYEBHOMY IIPE/IMETY

¥YIIp.08 BUOJIOT'UA

YpoBeHb: 0a30BbIi

Cneyuanvnocmu (npogpeccuu).

19.02.11 TexHONOrUsA NPOAYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPbS
19.02.12 TexHosorus NpoAyKTOB IUTaHUS JKUBOTHOTO MTPOUCXOKIACHUS
43.02.15 TToBapckoe U KOHIUTEPCKOE JI€TI0

43.02.17 TexHOMIOTMN UHAYCTPUU KPACOTHI

43.01.09 IToBap, koHaUTED

2026 r.



COT'JTACOBAHO YTBEPXIEHO
[Tpotokon Ne 10 ot 27.05.2026r. ITPUKA3 Nel1l8 ot 03.06.2026 r.

PaGouast mporpamma pa3paboTaHa ¢ yueToM TpeOOBaHUM:

— denepajbHOr0 rocyJapCcTBEHHOI0 00pa3oBaTEJIbHOI0 CTAaHIAPTA
cpeanero oouiero oopaszosanus (I1pukaz Muno6puayku Poccun ot 17 mas
2012 1. Ne 413 «O6 ytBepxaeHuu QeaepabHOTO 00pa30BATEIBLHOIO
CTaHJapTa CpeIHero oo1ero ooOpasoBaHus» (3aperucTpupoBad B MuHIoCcTe
Poccun 07.06.2012r., peructparmonusiii Ne 24480) B penmakuuu oOT
27.12.2023r.)

— ¢enepanbHOii  00pa30BaTeIbHOI NMPOrpaMMbl  CpeAHero 00mIero
oopa3zoBanus (IIpuxa3z Munnpocsemenuss Poccun ot 18 mas 2023 1. Neo
371 «OO6 ytBepxkaeHun (denepaabHOM 00pa30BaTEIBHOM MTPOTrpaMMBbI
cpeaHero obmiero oopazoBaHus» (3apeructpupoBaH B Muniocte Poccuu
12.07.2023r., peructparrionnbiii Ne 74228) B pegakuuu ot 19.03.2024r.)

— deaepajbHOro rocyJapCcTBEHHOI0 00pa3oBaTeJbHOI0 CTaHAApTa
CPEIHETO npoeccHoHaNBEHOTO oOpazoBaHuUs U npoduis
1poheCCHOHAIBHOTO 00pa30BaHUs:

19.02.11 TexHOonOrMs NPOAYKTOB MUTAHUS U3 PACTUTEIBLHOTO CHIPhS
19.02.12 TexHonorust IpoAYKTOB MUTAHUSI )KUBOTHOTO MTPOUCXOKICHUS
43.02.15 IToBapckoe 1 KOHOIUTEPCKOE AEII0

43.02.17 TexHOJIOTUH UHAYCTPUU KPACOTHI

43.01.09 IToBap, konaUTED

Opranuzanus-pazpadotunk: [TIOY TO «Tynbckuit komiemx npodecCuOHaATbHBIX
TEXHOJIOTUN U CEPBUCA»

PazpaGorunku: wmerommct, MarBeeBa M.C.; 4YjeHBl LHMKIOBOM KOMHCCHU
0011e00pa30BaTeIbHBIX JUCITUTIINH.



COJIEPKAHUE

OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI
CTPYKTYPA U COAEP/ KAHUE YYEBHOI'O IIPEIMETA

YCJOBHUS PEAJIU3ALIMA PABOYEN ITPOT'PAMMBI

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
INPEJIMETA



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI

YIIp.08 BUOJIOT US

1.1. Mecto AUCHUMIUIMHBI B  CTPYKTYpe OCHOBHOl  mpodeccHOHAJIbLHOM
o0pa3oBaTeIbHONM NPOrPaMMblI

Y4eOHbIE  mpenaMeT VIIp.08 buonorust  saBiuseTcs  00s3aTENbHON  YaCThIO
oOuieo0pa3oBarenbHOro IuKiIa obpazoBarenbHOM mporpammbl CIIO B cooTrBeTcTBHM C
OI'OC CIIO:

19.02.11 TexHonOrUs NPOAYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPbS

19.02.12 TexHom0THUS TPOYKTOB MUTAHUS YKUBOTHOT'O MPOUCXOKICHHUS

43.02.15 IloBapckoe ¥ KOHAUTEPCKOE JIEI0

43.02.17 TexHOAOTUU UHAYCTPUU KPACOTHI

43.01.09 IloBap, koHaUTEP

1.2. llesqin ¥ MuIaHUPYeMbIe Pe3yJabTAThl 0CBOEHHA YUeOHOI0 MpeaMeTa:
1.2.1. Hean:

Coneprxanue mporpaMmMbl 00111€00pa30BaTeIbHON TUCIUTIIMHBI «bUOIOTHSY HAITPaBICHO
Ha JOCTH)KEHUE pe3yiIbTaToB ee U3yYeHUS B COOTBETCTBUU
¢ TtpeboBanusimu PI'OC COO c¢ ygerom npodeccruoHanbHoi HampaBiaeHHocTn PIOC
CIIO.Uens wu3yuenuss aucuuiuiiHel «buonorus» Ha 0a30BOM YpPOBHE — OBJaJIEHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJILHOW OpTaHU3aIlMH KUBBIX CHUCTEM
pasHOro paHra u npuoOpeTeHre YMEHHMI MCII0JIb30BaTh 3TU 3HAHUS Ui TPAaMOTHBIX JEHCTBUI B
OTHOILIEHUH O0BEKTOB KMBOI MPHUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.
Joctrxenne 1eau u3ydyeHus AUCUUIUIMHBL «buosiorus» Ha 06a30BOM ypoBHE oOecreunBaeTrcs
peLIeHNUEM CIEIYIOMNX 3aau:
o OCBOEHHE O00yYarolmMMHCS CHCTEMbl 3HAaHMM O OMOJOrMYECKHX TEOpUSX, YYEHUSX,
3aKOHax, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUJIax, CITy>KalluX OCHOBOM
s GOpMHpOBAaHUS ~ TPEACTABIEHUH O  €CTECTBEHHO-HAy4HOH  KapTHMHE  MHpa,
0 METO/ax HAay4yHOro IO3HAHHs, CTPOEHUH, MHOTOOOPa3HMHM M OCOOEHHOCTSX MKHMBBIX CHCTEM
pPa3HOTO YPOBHS OpPTaHM3AIlMH, BBHIMAIOMIMXCS OTKPBITUSX M COBPEMEHHBIX HCCIICOBAHUSIX B
OHOJIOrHH;
o dbopMupoBanue y 0o0y4armuxcs MI03HABATENbHBIX, MHTEIUICKTYaJIbHBIX
U TBOPYECKMX CIOCOOHOCTEM B Ipollecce aHajau3a JAaHHbIX O MYyTIX pPa3BUTHS
B OMOJIOTMH Hay4YHBIX B3IJIAI0B, UACH U MOAXO0J0B K U3YUYEHHIO )KUBBIX CUCTEM Pa3HOI'O YPOBHS

OpTraHH3aIn;



o CTaHOBJICHHE Y oOyd4aromuxcs oOmiei KynbTypbl, (YHKIMOHAJIHLHOW TPaMOTHOCTH,
pa3BUTHE YMCHUU OOBSCHITH M OICHHBATH SIBJICHHUS OKPYXKAIOIIETO MHpa XXHBOW MPHPOJBI HA
OCHOBAHMU 3HAHH U OMBITA, MOJYYCHHBIX IPU U3yYCHUH OUOJIOTHH;

o dopMupoBaHUEe y O0YYArOIIUXCS YMEHHH HJUIIOCTPUPOBATh 3HAYCHUE OHMOJIOTHYCCKHX
3HaHUH B TPAKTHYECKOW JEATEILHOCTH YEJOBEKA, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpOOHOTEXHOJIOTHA;

o BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEJIOBEKOM KUBOU

OPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHHS K HEW, COOIIOACHUS ITHUECKUX HOPM MpPH
NPOBEICHUH OMOJOTHUYECKUX UCCIICIOBAHU;

o OCO3HAHME LIEHHOCTH OMOJIOTUYECKUX 3HAHWW JUISA MOBBIIICHUS YPOBHS 3KOJOTHUYECKOU
KYJBTYPBI, IUIsl GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PCHUS;

o NpUMEHEHHE MPUOOPETEHHBIX 3HAHMA W yMEHUH B  TOBCEJHEBHOH  KU3HHU
JUIE OLICHKW TIOCJICACTBUN CBOEH JEATEIBHOCTH IO OTHOIICHHIO K OKpYXKAaloled cpeje,
COOCTBEHHOMY 3/10pPOBBIO, 00OCHOBAHHUE U COOIOICHHE MEP POPHIAKTUKY 3a00IeBaHUIA.

Mna pewenus 3a0au u docmudiceHus yene u3yyeHus OUCYUNIUHbl 8 CUCmeMe CPEeOHe20
npogheccuoHanbHo20 006pa306anUs, BNPUMEPHOU pPAboYell NPOCPAMMESbIOEIeHO OCHOBHOE U
nPoheccuOHaNbHO OPUEHMUPOBAHHOE COOEPIUCAHUE.

B ocnosHOoe  coldepoicanue  8KIIOUEHbIBCE  COOepicamenbhble  JIUHUU,KOMOpble
npeonazaromcs 01 003ameslbHo20 U3yueHuss hedepaivHou 00paz08amenbHoOU NpoSPAMMOU
cpedHez2o obue2o o0bpazosanus no buonocuu (6azoewiii VPOBeHb).
Ilpu paspabomxe paboueil npocpammvl OUCYUNIUHBL, NPEnooasamenb Gnpase UMeHUmb
nocned08amenbHOCHb uzyuenus u 0bvem 4acos, 0meoouUMblL
Ha u3yueHue MeMOCHOBHO20 COOePHCAHUS O/l YCMAHOBNEHUS MeNCNPeOMemHblX ces3ell ¢
opyeumu OUCYUNTIUHAMU 00ue0bpazoeamenbHO20
u obwenpogeccuonanvhoco yuxnos yueonoco niana OII CIIO. Ilpenooasamenv enpase
3ameHums 1aO0pPAMopHsie U NPAKMUYECKUE 3AHAMUIOCHOBHO20 COOEPIHCAHUL HA AHATIO2UYHbIE
no memamuxe, yuumoleas umeroueecs
6 0OpazoeamenvHoOlU opeaHuzayuu 06opyoosatue.

OcnosHoe cooeparcanuenpumepHoll paboueii npocpammol OUCYUNIUHDI,
006pazoeamenvHasn OpeaHU3aAyUs CAMOCMOAMENbHO PACUUPEm MeMAMUKoL npogeccuoHaitbHol
HANpasieHHocmu  (MpopecCUOHATbHO OPUEHMUPOBAHHBIM COOEPHCAHUEM UTU COOEPIHCAHUEM
NPUKIAOHO20 MOOYTIS), He0OX00UMOlL
ons  Oanvhetiwezo  ycneuwinoeo oceoenusi  OIICIIO.IIpenooasamens — modicem — 6bibpamo
cooepoicanue NPUKIAOHO20 MOOYIA U3 NPeOIONCEHHbIX BAPUAHMOS, CSPYNNUPOBAHHBIX NO

0bvexmy U3VYEHUS! “JKusommuoie”, “Pacmenus”™
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unu  “Yenogexy 6 coomeemcmeuu ¢ ocobeHHOCmAMU chepvl  OeamenvHocmu  0Y0yWuUx
CReyuanucCmosuIU papabomams €20 CaAmMoCmoAmenbHO, UHMESPUPYsL COOepAHCaHUue OUCYUNTUHBL
«buonozusy ¢ cooepocanuem 006WENPOPeCccUOHATLHBIX  OUCYUNIUHU  NPOGDHECCUOHANbHBIX

mooyneuOIl CIIO c yenvio popmuposanus npogheccuonaibHblX KOMNEemeHYuil.

1.2.2. [Inannpyemble pe3yJIbTATHI OCBOCHHS 0011€00Pa30BATEIbHON TUCHMILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mme  xommereHmuu  (manee — OK) wu  mpodeccHoHanbHBIE  KOMIETEHIIUH
(mamee — IIK) ®I'OC CIIO B COOTHECEHMH C JHUYHOCTHBIMH, METaNpeIMETHBIMHU
U TpeAMETHBIMH  pe3yiabTaramMu  oOydeHuss Oa3oBoro ypoBHsS (mamee —  IIPO)

®I'OC COO npexncrapiieHbl B Ta0NULIE:



Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeH Ui

HHaHpreMble pe3yJabTaThbl 0CBOCHUA NMIPOrpaMMbl IO TUCHUIIIIMHE

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CIIOCOOBI peLIeHUs
3a7a4
npodeccroHanbHON
JeSITeTbHOCTH
PUMEHUTEIBHO

K Pa3InYHbIM
KOHTEKCTaM

JIn4HOCTHBIE pE3yJAbTaThl JIOJIKHBI
YacTHU: TPYAOBOIO BOCIIUTAHUS:

- TOTOBHOCTb K Tpyly, OCO3HAaHUE LEHHOCTU
MacTepcTBa, TPYy10Jio0ue;

- TOTOBHOCTb K  aKTHBHOHW  JESTEIbHOCTU
TEXHOJIOTMYECKOM M COIMAJIbHOW HAIpaBJICHHOCTH,
CIIOCOOHOCTh VUHUIMUPOBATbD, IUIAHUPOBATh
Y CAMOCTOATEINIbHO BBIIOJIHATH TAKYIO I€ATEIIbHOCTD;
- MHTEPEC K PAa3IUYHbIM cepam podeccnoHaTbHON
JIeATEIbHOCTH.

MertanpeameTHble pe3yabTaThl JOJKHbBI OTPAXKaTh:

OoTpaxxaTb B

OBnaneHue YHHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIIEHBIMU JICHCTBUSMHU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITEIIEHO dbopMynupoBaTh u
aKTyalu3upoBaTh MpobdIeMy, paccMaTpuBaTh ee
BCECTOPOHHC;

- yCTaHaBIUBAaTh CYIIECTBEHHBIN MpHU3HAK

WIA OCHOBAHWS JUIS CPaBHEHHS, KIAaCCH(pHUKAIINN
1 0000IIeHMS;

- ONpeNeNATh LEeNd  JIeATeIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,
- BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOpPEYUS B
paccMaTpUBAEMBbIX SBJICHHSX;

- BHOCHUTH KOPPEKTHBBI B JIEATCILHOCTD, OICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OLICHUBATh PUCKU
MOCJIEACTBUN NeITETbHOCTH,

0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIaJCTh HaBBIKAMH y4eOHO-HMCCIIE0BATEIbCKOM
U TPOCKTHOMW JICATEIbHOCTH, HABBIKAMH Pa3peIICHUS

3a1aBaTb

ITP6 1. ChopmupoBaHHOCTH 3HAHUH O MECTe M POIU OUOJIOTHUU
B CHCTEME HAy4yHOro 3HaHUS;QYHKIMOHATBHOW TPaMOTHOCTH
YeNoBeKa JJIsl PEIICHUS KU3HEHHBIX MPOOIIeM.

[TP6 2.ChopMHpPOBAaHHOCT, YMEHHUS PACKpBIBaTh COJEpPKAHUE
OCHOBOTIOJIATraloOMUX OMOIOTUYECKUXTEPMUHOB U TTOHSATHUI: )KU3Hb,
KJIeTKa, TKaHb, OpraH, OpraHW3M,  BHJ,  T[OMYJSAIUS,
IKOCUCTEMA,0MoIIeH03, Onochepa; meTabonmm3m (0OMEH BEIIECTB U
IpeBpalleHne JHEepPruH), romeoctas(camMoperyismus), OUOCHHTE3

Oerxa, CTPYKTYpHas OpraHu3anus KUBBIX CHUCTEM,
JMCKPETHOCTh,CaMOperyJIsus, CaMOBOCIIPOU3BEICHHE
(penpoaykius), HAaCJEACTBEHHOCTb,
U3MEHYUBOCTh,?HEPr03aBUCUMOCTb, pocT

Y pa3BUTHE, YPOBHEBAsI OpraHU3AIIHS.
I[TP6 3.ChopMUPOBAHHOCTH YMEHHUSI pPAaCKphIBaTh COJIEpP:KaHUE
OCHOBOIIOJIATAOIINX OMOJIOTHYECKUXTCOPUI U THIIOTE3: KJIETOUHOM,
XPOMOCOMHOM, MYTAallMOHHOW, 3BOJIOLMOHHON, MPOHUCXO0XKICHHS
JKA3HUH YeJIOBEKa.

I1P6 4.ChopMHUPOBAHHOCTH YMEHUS pacKpbIBaTh
OCHOBOIIOJIATalIIKe OUOJIOTHYECKHE 3aKOHBI HM3aKOHOMEPHOCTU
(I'. Menpnenss, T. Moprana, H.U. BaBunopa, D. I'ekkens, O.
Mromnepa, K. bopa),rpanuiibel uX NPUMEHUMOCTH K JKUBBIM
CHCTEMaM.

[IP6 S5.IlpuoGpeTreHune omNbITa NMPUMEHEHHS OCHOBHBIX METOOB
HAay4yHOTO TIO3HAHMS, WCIOJIb3YeMbIX BOHOJOTHUU: HAOIOICHUS
Y OMHCAHUS JKUBBIX CHCTEM, MPOIIECCOB W SIBJICHUMW; OpraHU3AINHN

HUITPOBCACHU A OMOJIOTUYECKOTO OKCIICPUMCHTA, BBIABHUKCHU A
THUITOTC3, BBISABJICHUS 3aBUCHUMOCTH MCKAYUCCIICAYEMBIMU
BCJIIMYMHaAMU, 00BSICHEHHUS MTOJIYYCHHBIX PE3yJIbTaTOB n

(dhopmynupoBaHUsT BBHIBOJOB CHCIOJb30BAHUEM HAYYHBIX TOHSITHH,
TEOpPUI U 3aKOHOB.




npo0Jem;

- BBIIBIATH  NPHUYUHHO-CJICICTBEHHBIC
U aKTyaJu3upoBaTh 3ajady, BBIABHIaTh THIIOTE3Y
€e  pemieHHs,  HaXOAUTh  aApPryMEHTBl s
JIOKa3aTejabCcTBa CBOUX YTBEP)KICHHM, 3a7aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

- aHaIM3MPOBATh IIOJNYYCHHBIE B XOJIE pEIICHUS
3ala4il  pPe3yabTaThl, KPUTUYCCKU OIICHHBATh WX
JIOCTOBEPHOCTh, TPOTHO3HPOBATh HM3MCHEHUE B
HOBBIX YCJIOBUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBI C YYETOM
aHanmm3a UMEIOIITUX CS MaTepUaTbHBIX u
HEMaTepHUaIbHBIX PECYpPCOB;

-- YMETh NEPEHOCUTHh 3HAHUS B TO3HABATCIILHYIO
U MPAKTHYECKYI0 00J1aCTH )KU3HEICITCILHOCTH,

CBsA3HU

- yMETh HWHTETPUpPOBATH 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;
- BBIBUTATh HOBBIE HIEH, npeiaraTh

OpPUTMHAJIbHBIC MTOAXOAbI U PCHICHUS

[IP6 6.ChopmMupoBaHHOCTh YMEHHUS BBIACIATH CYIICCTBEHHBIC
MIPU3HAKHA BUPYCOB, KIIETOK MMPOKAPUOTH SYKAPUOT; OJTHOKJIETOUYHBIX
U MHOTOKJIETOYHBIX  OpraHM3MOB, BHJOB, OHOIr€OLIEHO30B
U DKOCHCTEM;0COOCHHOCTHM  TPOIECCOB  OOMEHa  BEIIECTB
U TPEBpAIICHUs SHEPTUH B KJIETKe, POTOCHHTE3a,IJIaCTUYECKOTO U

SHEPreTUYecKoro  OOMEHa, XEMOCHHTe3a, MMHTO3a, Meho3a,
OILJIOJIOTBOPEHHUSI, PA3BUTHSM Pa3MHOKEHUS, HWHIUBUIYaIbHOTO
pa3BUTHUs opraHusma (oHTOrenesa), 00pBOBI 3a
CYIIECTBOBAHHE,ECTECTBEHHOTO orbopa, BU1000pa30BaHMs,

NPUCTIOCOOICHHOCTH OPraHu3MOB K cCpeAe OOWTaHWS,BIMSHUS
KOMIIOHEHTOB  DKOCHUCTEM, AaHTPONOT€HHbIX HW3MEHEHUH B
9KOCHUCTEMAaX CBOECH MECTHOCTH,

KpYroBOpOTa BEUIECTB U MPEBpPAIlEHUE SHEPTUU B brocdepe.

I[IP6 7.CpopMHUPOBAaHHOCTH YMEHHUS MPHUMEHATH IOJyYCHHBIC
3HaHUA ISl OOBSICHEHUS OMOJOTMYECKUXIIPOLIECCOB W SBIICHUH,
JUISL TIPUHATUS MPaKTUYECKUX PEIIEHUN B IOBCEJAHEBHOM KU3HU
¢ uenbroobecreyeHns 06e30MacHOCTH CBOETO 30POBBSI U 370POBbS
OKPY>KaIOIIUX JIFOJIEH, COOTIOACHUSI3I0POBOTO 00pa3a KU3HU, HOPM
rpaMOTHOTO IIOBEICHUSA B OKpY’Karolen IIPUPOTHOMN
cpeze;IOHMMaHue HeOoOXOAMMOCTH MCIOJIB30BaHUs JOCTHXKEHUN
COBPEMEHHOM OMONOTMMM OMOTEXHOJOTMHUUISI  PallMOHAIBHOIO
IPUPOIONOIB30BAHUS.

[TP6 8.ChopmupoBaHHOCTH yMEHHUS pelIaTh OHOJIOTHUYECKHE
3a/la4¥, COCTABJIATh T'€HOTUIIMYECKHUECXEMBl CKPELIMBAaHUA IS
pa3HbIX THUIIOB HACJEAOBaHUS TPU3HAKOB y OPraHHU3MOB,
COCTaBJIAITh CXEMBINIEPEHOCA BEUIECTB M JHEPrUU B DKOCHCTEMAX
(uenu nmuTaHuUs, MUILEBBIE CETH).

I[MP6 9.ChopmMupoBaHHOCTH yYMEHUN KPUTHYECKH OILICHHUBATH

nHpopmanuio OMOJIOrMYECKOTr0CO/IepPIKaHus, BKJIIOYAIOIIYIO
IICEBJJOHAYYHbIE 3HAHMWS M3 Pa3JIMYHBIX MCTOYHUKOB (CpEeICTBa
MaccoBoWHH(popManuu, Hay4HO-TIOMYJISIPHBIE MaTepuabl);
HMHTEPIPETUPOBATH ITHUYECKHE ACIIEKTBICOBPEMEHHBIX
HCCIIETOBAaHNN

B Owosornm, MeaMuuHe, OMOTEXHOJOIMH; paccMaTpHBaTh




rJ100aIbHBIEIKOIOTHUCCKUE
¢dbopmupoBaTh

10 OTHOIICHHIO K HUM COOCTBEHHYIOMO3HIIUIO.

I[IP6 10. CdopmMupoBaHHOCTH yMEHUW CO3/1aBaTh COOCTBEHHBIC
IMCbMCHHBIE M YCTHBIC COOOIICHHS HAOCHOBE OHOJIOTHYECKOMN
uHbopMallMd M3 HECKOJBKHMX  HMCTOYHHKOB,  I'PAMOTHO
MCIIOJIb30BATHIIOHSTHIHBIN anmapaTt OHOJIOTHH

HpO6JICMBI COBPEMCHHOCTH,

OK 02. Hcnonb3oBaTh
COBpPEMCHHBIC
CpeICTBa MOUCKA,
aHaim3a

Y MHTEPIIPETAIUH
uHpopmanuu

U nH()OpPMAIOHHBIE
TEXHOJIOTUH TSI
BBITTOJIHEHUS 32,144
npoeCCUOHATILHON
JeSITeTbHOCTH

JImyHOCTHBIE pe3yiabTaThl JOJIZKHBI
YaCTU: HCHHOCTU HAYYHOTI'O ITIO3HAHUS:

OoTpaxxaTb B

-chopmMupoBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKu U OOIIECTBEHHOW TMPAKTUKH,
OCHOBaHHOT'O

Ha JMaore KylbTyp, CIOCOOCTBYIOIIEr0 OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIbTYPHOM MUpE.
MertarnpenmMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
OBnagenue YHUBEPCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

B)paboTa ¢ uHpopmanueil:

- BJIaJECTh HaBBIKAMHU IMOJNy4eHHs] WHPOpPMALUN
U3 MCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO
OCYIIECTBIIATH TOUCK, AHAIN3, CHCTEMAaTH3AIUIO

U UHTepHpeTanuo MHGOpMAMK pa3IUMyHBIX BUIOB
1 GopM Ipe/ICTaBICHHUS;

- co3gaBaTh TEKCTbl B pa3IMYHBIX (opmarax c
yd4eToM Ha3HaueHWss WHGOpMAMM W  IIeTeBOU

ayIUTOpUHU,  BbIOMpas  ONTUMANbHYIO  (opmy
MIPEICTABICHUS
U BU3YallM3allly;
- OIICHWBATh  JIOCTOBEPHOCTh,  JISTUTHMHOCTH

uHpOpMallUK, €€ COOTBETCTBHE
MOpaIbHO-ITHUYECKUM HOpMaM;

- UCTOJIb30BATh CPEACTBA MHPOPMALIMOHHBIX

M KOMMYHMKAI[MOHHBIX TEXHOJOTHMl B pelIeHUuU

MMpaBOBBIM U

ITP6 1. ChopmupoBaHHOCTH 3HAHWUH O MECTe M POJU OUOJIOTHUH
B CHCTEeME HAy4yHOro 3HaHUS;QYHKIMOHAIBLHOM TIPaMOTHOCTU
YeJoBeKa ISl PEHICHHUs )KU3HEHHBIX MPOOIIEM.

I[IP6 7.ChopmMHpOBAaHHOCTH YMEHHUS NPUMEHATH MOTyYCHHbBIE
3HaHUS 11 OOBSACHEHHS OHMOJIOTWYECKHXIPOIIECCOB W SIBICHUH,
JUISL TIPUHATUS MPAKTUYECKUX PEIIeHUN B IMOBCEAHEBHOM KU3HU
¢ 1enproodecnedeHust 0€30MaCHOCTH CBOETO 3/I0POBBSI M 3/I0POBbS
OKPYKAIOIIUX JIOACH, COOMI0IEHUI3IOPOBOr0 00pasa >KU3HU, HOPM
TPaMOTHOTO IOBEJICHUS B OKpY>Karoleun MPUPOIAHOMN
cpelie;IOHUMaHue HEOOXOJUMOCTH HCIOIb30BAHUS JTOCTHXKEHUI
COBPEMEHHOM OMONOTMMM OMOTEXHOJIOTUHUISI  palliOHAILHOTO
IPUPOONOIB30BAHHUS.

I[TP6 10. CdopMHpOBaHHOCTL YMEHHMM CO3/1aBaTh COOCTBEHHBIE
NUCbMEHHBbIE U YCTHBIE COOOIIEHHS HAOCHOBE OMOJIOrMYECKOU
uHbOpMAIMM W3  HECKOJBKMX  HCTOYHHKOB,  TI'PaMOTHO
UCIIOJIb30BaThIIOHATHHHBIN anmapar 61MoI0run




KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpraHU3aIMOHHBIX 3aj1a4 c co0Ir0IcHIEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU OE30MaCHOCTH,
TUTHEHBI,  PECypcOCOCpexKCHHs, IPaBOBBIX |
STUYECKMX  HOPM,  HOpPM  HH(OPMAIOHHOM
0€30MacCHOCTH
OK 04. 3ddextuBHO JlngHOCTHBIE pe3yibTaThl JOJKHBI oOTpaxkath B | [IPO 5.IIpumoOpeTeHue ompiTa TPUMEHEHUS OCHOBHBIX METOJI0B

B3aMMO/ICICTBOBATh
1 paboTaTh B
KOJUICKTHBE U KOMaHJIe

YacTU: ILEHHOCTH HAyYHOTO TITO3HAHUS: OCO3HAHUE
IIEHHOCTH HAy4YHOH JIESATEIIbHOCTH, TOTOBHOCTh
OCYIICCTBIISATh TPOCKTHYI0 W HCCIICIOBATEIHCKYIO
JEeSITEIbHOCTh MHJIMBUTyaJIbHO U B TPYIIIIE.
MertanpeamMeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh:
OBnaseHre YHUBEPCATbHBIMH KOMMYHHKATHBHBIMU
JEUCTBUSIMU:

0) cOBMECTHAs ICITEIIbHOCTD:

- TIOHMMaTh W HCIIOJIB30BATh TPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- TPUHAMATH [EJIM COBMECTHOW JESITEeITHHOCTH,
OpPraHW30BBIBATh W  KOOPAMHHUPOBATH JIEHCTBUS
M0 €€ JOCTHIKEHMIO: COCTaBIATHb IIJIaH JEHCTBHUH,
pactpeensiaTh polu C y4eTOM MHEHHMH YYaCTHHUKOB
00CyXIaTh pPe3yJIbTaThl COBMECTHOU PabOTHI.
OBnaseHne  yHUBEPCAIbHBIMU  PETYISTHBHBIMU
NEUCTBUSIMH:

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

- MPUHUMATh MOTHBBI U apTyMEHTBI JIPYTHX JIFOJICH
[IPY aHAJIHM3E PE3YNIbTaTOB ACITEIbHOCTH;

- IPU3HABATh CBOE MPABO U MIPABO JAPYTUX JIFOICH

Ha OIINOKH;

- pa3BHUBATh CIIOCOOHOCTH TIOHUMATh MHP C ITO3HIIAN
JPYTOro 4eloBeKa

HAYYHOT'O TIO3HAHUS, UCTIOIb3yEeMbIX BOMOJIOTHH: HAOIIOJCHUS

Y OIMCAHMs XKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHMM; OpraHU3aluu
UIPOBEJCHUS  OMOJIOTMYECKOTO  3KCHEPHUMEHTA,  BBIIBUKCHUS
TUIIOTE3,  BBIABICHUSA  3aBUCUMOCTHM  MEXAYUCCIIELyEMbIMU
BEJIMYMHAMU, OOBSICHEHUS ITOJIy4E€HHBIX pe3yiabTaToOB
U (QopMynupoBaHHs  BBIBOJOB  CHCIIOJIb30BAHHEM  HAy4HBIX
IOHATUM, TEOPUI U 3aKOHOB

OK 07. ConeiicTBOBaTH
COXPaHEHUIO
OKpY>Karolleu Cpeibl,

JlugHOCTHBIE pe3ybTaThl  JOJIKHBI
YacTH: 9KOJIOTMYECKOTO
c()OPMHUPOBAHHOCTh  HKOJIOTUYECKOM

OTpaXkaTb B
BOCIIUTAHHUS
KYJIbTYPHI,

[IP6 S5.IlpuoGpeTreHune ombITa NMPUMEHEHHS OCHOBHBIX METOOB
HAay4yHOTO TIO3HAHMSI, HCIOJIb3YeMBbIX BOHOJOTHUU: HAOIOICHUS
Y OMIMCAHUS KUBBIX CHCTEM, ITPOIIECCOB U SBJICHHI; OpraHU3aIllnN
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pecypcocOepeKeHHUIO,
MPUMECHSTH 3HAHUS
00 U3MEeHEeHU!U
KITUMAaTa, IPUHIIAIIBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

3 dexTuBHO
JIECTBOBATH

B YUpE3BbIYAITHBIX
CUTYaITUIX

MIOHUMAHUE BJIUSHUSA COLMAIBHO-3KOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLUUAIBHOM
CpelIbl,  OCO3HAHUE  TIJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

- INTAHUPOBAHUE U OCYLIECTBICHUE ACUCTBUI

B OKpYXalollled cpele Ha OCHOBE 3HAHUs LEJeH
YCTOWUYMBOIO pPa3BUTHUS YEJIOBEUECTBA;

- aKTUBHOE HEIPUATUE NCUCTBUH, IPUHOCAIINX BPE
OKpYKalolllei cpee;

- YMEHHE TIPOTHO3HMPOBATH  HEOJIATONPHUSATHBIC
SKOJIOTUYECKHE TMOCIEACTBUS  MPEANPHUHUMAEMBIX
JIEUCTBUI, IPEIOTBPALLAT HX;

- pacLIMpEHUE ONbITa ACSITEIBHOCTH 3KOJIOTMYECKOU
HaIpPaBJIEHHOCTH.

MeranpeamMeTHbIEe PE3ynbTaThl JOJKHBI OTPAXKaTh:
OBnazneHne yHUBEPCAJIbHBIMM KOMMYHHUKaTUBHBIMU
NENCTBUSIMU:

0) cOBMECTHasl 1€ TEIbHOCTb:

- TOHHMMaTh W HCIOJB30BaTh IMPEUMYILECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

- TpPUHUMATh LEIM COBMECTHOM JAESITEeIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH NEHCTBUSA

[0 €€ JOCTHIKEHMIO: COCTaBIATh TIJIAaH JECHCTBHH,
pacnpenensaTs poju ¢ y4eTOM MHEHMH Y4YaCTHHKOB
00CyXJ1aTh pe3ylbTaThl COBMECTHOM pabOThI

UIPOBEJCHUS  OMOJIOTMYECKOTO  3KCHEPHUMEHTA,  BBIIBUKCHHS
TUINIOTE3,  BBISBJICHUS ~ 3aBHCUMOCTH  MEXKIYHCCIIEIYEMbIMU
BEJIMYMHAMU, 00BSICHEHUS MOJTy4YEHHBIX pe3yNIbTaToB
u  (HOpMyIHUpOBaHHS  BBIBOJOB  CHCIIOJIb30BAHHEM  HAyUYHBIX
MOHATHH, TEOPUI U 3aKOHOB.

I[MP6 6.ChopmupoBaHHOCTH YMEHUSI BBIICIATH CYIICCTBCHHBIC
IPU3HAKU BUPYCOB, KJIIETOK IPOKAPHUOTH IYKAPUOT; OJAHOKIECTOYHBIX
M MHOTOKJIIETOYHBIX  OPraHW3MOB, BHJOB, OHOTEOIICHO30B
U DKOCHUCTEM;0COOCHHOCTH  IpOLIECCOB  OOMEHa  BEUIEeCTB
U TpEeBpalllCHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a,INIaCTUYECKOTrO

U DHEPreTHYeCKOro oOOMEHa, XEMOCHHTe3a, MHTO03a, MeHo3a,
OIUTOJIOTBOPEHUS, PA3BUTHSAM PA3MHOXCHHS, WHIWBHIYAILHOTO
pa3BUTHSA opraHusma (oHTOTEHE3A), OOpBLOBI 3a
CYIIIECTBOBaHHE,ECTECTBEHHOTO orbopa, BU1000pa30BaHMs,

IpUCHOCOOTIEHHOCTH OpraHu3MOB K cpefe OOWTaHMs,BIMSHUSA
KOMIIOHEHTOB ~ JKOCHCTEM, AaHTPONOTEHHBIX  HM3MEHEHUH B
9KOCHUCTEMAX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MpEBpallleHue 3HEPTun B 6rocgepe.

[IP6 7.CpopmMHpOBaHHOCTH YMEHHUS NPUMEHATH IOJyYCHHbIE
3HaHUS NIl OOBSACHEHHs OMOJIOTMYECKUXIPOLIECCOB U SIBIECHUM,
JUIL TIPUHSATHS TPAKTUYECKUX PEIICHUH B TOBCETHEBHOW KHU3HH
¢ 1enproodecneyeHust 6€30MacCHOCTH CBOETO 3[0POBbS M 370POBbs
OKPY>KaIOIIUX JIFOJIeH, COOTIOACHUA3I0POBOTO 00pa3a KU3HU, HOPM
I'PaMOTHOTO MOBEJICHUS B OKpy’KaroIien OPUPOTHON
Cpene;MOHNMaHue HEOOXOANMOCTH HWCIIONB30BAaHHS JIOCTIKEHHN
COBPEMEHHOW OHONOrMM M OMOTEXHOJOTMHUIA palMOHAIBLHOIO
MTPUPOJIOTIONIE30BAHHS
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJJIMETA

2.1. O6beM TUCHUILUINHBI U BUIbI Y4eOHOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 144

B T. 4.:

TEOPETHYCCKHUE 3aHATHS 76

NPaKTUYECKHUE U TAOOPAaTOPHBIE 3aHITUS 68

OcHoOBHOE co/Iep:KaHue 94
50

IIpodeccrnoHaILHO OPUEHTHPOBAHHOE COAEPKAHME

KourpoabHas pagora 2

IIpomexyTounas arrectauus (quddepeHIIMPOBAHHbBIN 3a4eT) 2
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2.2. TemaTnyeckuii MJIaH U COePKAHUE

HaumenoBanue | Cogep:xaHue yueOHOro marepuaJja (0CHOBHOe U PodecCHOHAILHO-OPUEHTHPOBAHHOE), JJadopaTopHbie 1 | O0bem | @opmMupyemble
pa3/ieJioB M TeM NpaKTHYecKUe 3aHATHS, NTPUKJIATHOH MOAYJIb (IPU HAJTMYHH) YacoB | KOMIETEHINHU
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Pa3nes 1. Buonorus kak Hayka
Tema 1.1.buonorus | Conep:kanue y4e0HOro Marepuasia 2
B CUCTEME HayK buonoruss — Hayka o xuBOM mpupoje. CBsi3u OHOJOTMH C OOIIECTBEHHBIMH, TEXHHYECKUMHU U APYTUMH OK-01, OK-02,
€CTECTBEHHBIMU HaykamH, ¢uiocopueit, penurueid, ITUKOW, SCTETHKOM u mpaBoM. Ponp Ouonoruu B OK-04, OK-07
(dopMHpPOBaHNN COBPEMEHHOW HAYYHOU KapTHHBI MUupa. CucTeMa OMOIOTHIECKUX HaYK.
Mertonbl Mo3HaHMs KMBOH NpHUPOIbl (HAONIOJEHHE, SKCIEPUMEHT, ONMCAaHUE, U3MEpeHHue, Kiaccupukanus,
MOJIEJIMPOBAaHUE, CTATUCTHUECKas 00pabOTKa JaHHbIX )
Pa3znea 2. 7KuBble CUCTEMBbI M X OPraHU3 AU
Tema 2.1. O6mas | Conepkanue y4e0HOr0 MaTepuaJia 2 OK-01, OK-02,
XapaKTepUCTHKA XKusble cucrempl (O6MOCHCTEMBI) Kak IpeIMeT u3ydeHus Ouoioruu. OTiiMyue KHUBBIX CHUCTEM OT OK-04, OK-07
AKU3HU Heopranuyeckoil npupozsl. CBoiicTBa OMOCHCTEM U UX pa3HOOOpasue.
VYpoBHU OpraHu3anuy OMOCHCTEM: MOJIEKYISIPHO-T€HETUUYECKUH, KIIETOYHBIN, OpraHM3MEHHBIH, TOMYISIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreoneHoTuYeCKui ), OnochepHslii
Pa3nes 3. XuMnuyeckuii cOCTaB M CTPOCHUE KJICTKH
Tema 3.1. Conepxxanue yuyeOHOro MaTepuaJa 2
XUMHUECKUIH XUMHUECKUH COCTaB KJIETKU. XHMHYECKHE JJIEMEHTBl: MaKpO3JEeMEHThl, MHUKpOlJIeMeHThl. Bonma u
COCTaB KJIETKH. | MUHEepaJIbHbIe BenlecTBa. DYHKIIMM BOJBI U MUHEPAIBHBIX BEHIECTB B KieTKke. [loamep:kaHre 0CMOTHYECKOTO
Bona Oatanca
n  MHUHCPAIBHBIC | [IpakTHYecKOe 3aHATHE 2
BCLIECTBA Ne 1 «buonoruueckas poib MHUHEPAIbHBIX BEIIECTB B OO0ECIEUEHUU >XHU3HEIESITENbHOCTH OPraHU3MOB, OK-01, OK-02,
IpOSIBJIEHUS UcOaTaHca MUHEPAIbHBIX SJIEMEHTOBY OK-04, OK-07
Tema 3.2. CopaepixxaHue y4eOHOIro MmaTepuasa 2
buonornuecku benku. CoctaB u crpoeHue OenkoB. AMHHOKHMCIOTBI — MOHOMeEpbI OenkoB. He3ameHuMmble W 3aMEHHMBbIE
Ba)KHBIC AMHHOKHUCIIOTHI. AMHHOKHCIIOTHBIN COCTaB. YPOBHU CTPYKTYpHI O€IKOBOI MOJIEKYIbI (I€pBUYHAs, BTOPHUYHAS,
XUMHUYECKHE TpEeTUYHAas U YeTBEPTUYHAS CTPYKTYypa). XUMUUEeCKUe cBoicTBa OenkoB. buonornueckue GpyHKuu 6€IKOB.
COCIMHEHUSA @epmeHThl — OHojoruuyeckue kataimuzaTopbl. CTpoeHue (epMeHTa: AaKTHBHBIM ILIEHTp, CcyOcTpaTHas
CcenupUIHOCTb. KodepmeHts!. BuramuHsl. OTnuuus bepMeHTOB oT HEOPTraHWYECKHUX

KaTaHI/IBaTopOB.erICBOI[LII MOHOCaxXapuabl (FJ’IIOKOS&, pI/I6033 n neaoxcnpn6o3a), AUCaxapuabl (caxapo3a,




JIAKTO3a) U MOJUcaxapubl (Kpaxmall, TJIIMKOTeH, 1euTrono3a). buonornueckue GyHKIUKM yriieBoaoB. JIMTUIbL:
Tpuriuuepuabl, Gochonunuasl, crepousl. I uapodunsHo-ruapodoOHBIe cBOiicTBa. buonornueckue GyHKINU
aunuoB. CpaBHEHUE YTI€BOJOB, OEIKOB U JIMIIUAOB KaK UCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotsl: JIHKu PHK. Hykneotuabl — MOHOMEPB! HYKJIEHHOBBIX KHCIOT. CTpoeHHe U (GyHKIUU
JIHK. Ctpoenue u pynkmun PHK. AT®: crpoenne u pyHKImn

JlabopaTopHble 3aHsiTHS

Ne 1 (ma Be160p mpenonaBatens)«OnpeneneHue Butamuaa C B IPOAYKTaxX MUTAHUS

win «OnpeseneHre HaInIus KpaxMaa B IpOyKTax MUTaHHUS.

Ne 2(na Be160Op npenogaBarens)«l unpodunbHO-TUAPO(HOOHBIE CBOWCTBA JTUITHIOBY

win «V3ydyeHue KaTaluTH4eCKON aKTUBHOCTH ()epMEHTOB (Ha IpUMepe aMuiIa3bl WK KaTajla3bl)»

Tema 3.3.
CrpykTypHO-
byHKIMOHATBHAS
OpraHu3anus
KJIETOK

Coaep:xanue yueOHOTo MaTepHaJia

[lutonorus — Hayka o kierke. KieTouHas Teopust — mpumep B3auMOJEHCTBUS el M (aKTOB B HAYUYHOM
NO03HAaHUU. MeTOo/1bl U3yUEHUSI KIIETKH.

Knerka kak nenoctHas xupas cuctema. O01ue Npu3Haky KIETOK: 3aMKHYTasi Hapy»KHasi MeMOpaHa, MOJIEKYJIbI
JIHK kak reHeTndeckuii anmnapar, CUCTeMa CUHTe3a OeJka.

Tunbl KJIETOK: dyKapuoTHUecKas U mpokapuotuyeckas. OCOOEHHOCTH CTPOEHHs NMPOKAPUOTHUECKON KIIETKH.
Knerounas crenka Oakrepuit. CTpoeHHe SyKapuOTHUECKOW KieTku. OCHOBHBIC OTJIUYHUS PACTHTEIIBHOM,
XKUBOTHOW M rpuOHON KieTku. IloBepXHOCTHBIE CTPYKTYphl KIETOK— KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX
¢yukuu. [Inazmatuueckas MeMOpaHa, ee CBOWCTBA U PYHKIIUH.

[lutoruiazma u ee opraHouzasl. OgHoMeMOpanHble opranouisl kiaetku: OIIC, anmapar ['osbpku, TU30COMBI.
[TonyaBTOHOMHBIE OpPraHOM/IbI KIETKH: MUTOXOHJIPUH, IIacTUjibl. [IporcxoxkaeHre MUTOXOHIAPUN U IIaCTU/IL.
Buasl nnactun. HememOpaHHbIE OpraHoOMAbI KJIETKU: pUOOCOMBI, KJICTOYHBIM LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKU. OYHKINN OpraHOUIOB KJIETKU. BKittoueHus.

SAnpo — perynaTopHsli IeHTp kieTku. CTpoeHue sapa: siiepHas 000J104Ka, KapuoIria3Ma, XpOMaTHH, SAPBILIKO.
XpomocoMsbl. TpaHCIIOPT BEIIECTB B KIIETKE

JlabopaTopHble 3aHATHS

Ne 3(ma BbIOOp mpenogaBaTens)«CTpoeHUE KIETKH (pacTeHUs, KUBOTHbBIE, TPUOBI) U KIETOYHBIC BKIIOUCHUS
(kpaxmai, KapOTUHOM/IbI, XJIOPOILIACTHI, XPOMOILIACTHI)»

win «/3yueHue CTpOCHHsI KIETOK pPAaCTEeHUH, JXUBOTHBIX M OakTepuil TOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux onucaHue».

Ne 4« IpornnaeMocTs MeMOpaHsbl (TUIa3MOJIHN3, ACTIIIA3MOIIN3)»
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Pazgen 4. ’KuzuenesaTeJbLHOCTL KJIETKH

Tema 4.1.

O0meH BEILIECTB
51 IpeBpaIICHIE
SHEPTrUH

B KIIETKE

Coaep:xanue yueOHOTro MaTepHaJia

OOMeH BemecTB, Wk MeTabomu3M. ACCUMHIIAIUS (TNIACTUYECKH OOMEH) U JUCCUMUIISIUS (SHEPTreTUICCKHIA
00MEH) — JIB€ CTOPOHBI €IUHOIO Ipoliecca Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTBA W SHEPIHU B
NOHMMaHUU MeTabonm3ma. Turmbl oOMeHa BemiecTB: aBTOTPOQHBIM M reTepoTpodHbii. Ponbk ¢gepmeHToB B
0OMEHE BEIIECTB 1 MPEBPAIICHUH SHEPTHH B KIIETKE.

®orocunTte3. CBeroBas U TeMHOBas (a3wl poTrocunTesa. Peakuu Gporocunare3a. IPHeKTUBHOCTH GOTOCUHTE3A.
3HavyeHne GOTOCUHTE3A JIUIsl )KU3HU Ha 3emiie. BiausHue ycioBuit cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MTOBBIICHUS
€ro MPOAYKTHBHOCTH Yy KYJbTYPHBIX pacTeHUil. XEeMOCHHTE3. XEMOCHHTE3HPYIOIUe OaKTephH. 3HaueHHE
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMie.

DHepreTuyecKkuii 0OMEH B KJIeTKe. Paciernienne BemecTB, BBIACICHHE U aKKyMYJIMPOBAHIE SHEPTHH B KIIETKE.
Oranbl YHEpreTudeckoro oomMena. I ukomnu3. bpoxxenue u ero Bupl. KuciiopoiHoe oKuciieHHE, WK KIIETOYHOES
neixanne. OxucnurensHoe GocopunupoBanne. IPHEKTHBHOCTh SHEPTETHYECKOTO OOMEHA

Tema 4.2.
buocunres Oenxa

Coaep:xanue yueOHOro MaTepHaJia

Peakuuu marpuunoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus renernueckoit uHGpopmanuu B
KieTke. ['eHeTnyeckuil Koja M ero cBorcTBa. TpaHckpumnuus — maTpuuHblii cuHTe3 PHK. Tpancnsuus —
OounocunTe3 O6enka. Dramsl Tpancisnun. Kogupoanue amuHokucaoT. Pons pubocoM B GuocuHTe3e Oenka

IIpakTH4yeckoe 3aHsATHE

Ne 2 «Pemienune 3agad Ha OMpeCACIICHNUE TOCIICAOBATCIbHOCTH HYKIICOTUI0B»

Tema 4.3.
Bupycst

Coaep:xanue yueOHOTro MaTepHaJia

Heknerounsie ¢opmbl xku3Hu — Bupychl. VMctopusi otkpeitus Bupycos (. Y. MBanosckuit). OcoGeHHoCTH
CTPOEGHUST M >KM3HEHHOTO LHMKJIa BHUpYycoB. bakrtepmodaru. bone3num pacTeHMid, >KUBOTHBIX U 4YeJIOBEKa,
BbI3bIBaeMble BUpycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3oynutens CIIN/a. IIpodpunakTrka
pacrpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUI

OK-01, OK-02,
OK-04, OK-07

Paspnen S. PazMHoOKeHHe M HHANBHAYAJbHOE Pa3BUTHE OPraHU3MOB

Tema 5.1.
JKU3HEHHBIH IIUKII
KJIETKHU

Conep:xxanue yueOHOro MaTepuaJia

Kiterounslii UK, UK KU3HEHHBIN UK KiIeTku. MaTepdaza u mutos. IIporecce, mporekatomue B HHTEpdase.
Peruukanus — peakuus marpuunoro cuare3a JJHK. Ctpoenune xpomocoM. XpoMOCOMHBIN Ha0Op — KapUOTHIIL.
JIMTuIonAHbIN U raluiouAHbIA XpOMOCOMHBIE HaOOpbl. XpoMatuasl. [{uTomornyeckue OCHOBBI Pa3MHOXKEHUS U
WHAVBUAYAJIBHOTO pPa3BUTUS opraHu3MoB. Jlenenue kinerkn — wmuto3. Craaum murtosza. Ilponeccst,
MPOUCXOSAIINE Ha pas3HbIX CTagusX MuTo3a. buonoruueckuil cmbica Mutoza. [Iporpammupyemas rubenb
KJIETKH - allonTo3

Tema 5.2.
Dopmsbl

Coaep:xanue yueOHOTro MaTepHaJia

q)OpMBI PAa3MHOKCHH OPraHU3MOB: 0ecI10J10€ U MOJIOBOE. Bugsr 0ecI1010r0 Pa3MHOKCHHA: NCIICHUC HAIBOC U

OK-01, OK-02,
OK-04, OK-07
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Pa3MHOXKEHHS
OpraHU3MOB

IIOYKOBAaHWE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BEreTaTMBHOE pa3MHOXeHHe. MckyccTBeHHOe
KJIOHUPOBaHUE OPraHU3MOB, €T0 3HAUEHUE /ISl CEJIEKIIUH.

[TomoBoe pasmMHOXEHHE, ero OoTIHYus oT Oecmoyioro. Metio3. Ctaguu meio3a. Ilpomecchl, mporcxoaane Ha
cragusax Menosa. [losenenue xpomocoM B Menose. Kpoccunrosep. buosornueckuii CMbICH U 3Ha4EHHE MENH03a.
['ameTorenes — mpouecc oOpa30BaHUs IOJIOBBIX KIETOK Yy >KMBOTHBIX. IlOJNOBBIE jKee3bl: CEMEHHUKU U
sngHuKd. OO0pazoBaHKe U Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT (CrIiepMaTo30u/l, SHIIEKIeTKa) — CIepMaTOreHes u
ooreHe3. OcoOEHHOCTH CTpOeHUsI SHLEKIETOK U cnepMaTo3ouioB. OmnogorBopenue. IlapreHoreHes

Tema 5.3.
NunuBuayanbHOe
pa3BuTHe
OpraHu3MOB

Coaep:xanue yueOHOT0 MaTepHuaJia

NunuBunyanpHOE pa3BuTHE (OHTOTEHE3). DMOPHOHAIBLHOE Pa3BUTHE (AMOpPHOTEHe3). DTanbl IMOPHUOHATIBLHOTO
pa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JPOOJICHUE, TacTPYIAIus, opranoreres. [loctaMOproHaIbHOE pa3BUTHE.
Tumbl MOCTIMOPUOHATIBHOTO PAa3BUTHS: TPSAMOE, HE HpsMoe (JTMYMHOYHOE). BimsHue cpeipl Ha pa3BUTHE
OpTraHu3MOB; (PAaKTOPHI, CIOCOOHBIE BBI3BIBATh BPOXKJICHHBIC ypoacTBa. Poct u pasButue pacrenuii. OHTOTeHE3
I[BETKOBOT'O PACTCHUS: CTPOCHUE CEMECHHU, CTAJIMH Pa3BUTHS

Tema 5.4.
OcobenHoctu
CTPOCHUS

U Pa3BUTHS
MaKpoopraHmu3mal

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE Co/lepPKaHMeE (CoaepKaHUe MPUKJIATHOTO MOaYJIst) *

Bapuant 1. Tkanu pacrenuii. CTpoeHUE OPraHOB PACTUTENHHOIO OpPraHU3Ma, UX POJb U CBS3b MEXKIY COOOM.
JKu3HenesaTenpHOCTh PACTUTENBHOIO OpraHu3Mma. PocT W pa3BUTHE pacTEHHs. Y CJIOBUS MPOPACTAHUS CEMSIH.
[TonroroBka cemsiH K moceBy. PazButue mpopocTkoB. BrausiHue ¢puroropmoHoB Ha poct pacteHusi. PoctoBbie
JIBWKCHUS pacTeHuil. PasButme mobera w3 moYkd. Pa3MHOXKeHHE pacTeHUd u ero 3HadeHue. CeMEeHHOE
(reHepaTuBHOE) pa3MHOkeHUe pacTeHui. [[BeTku u corBetus. OnbuieHue. [lepekpécTHoe onbuieHHE (BETPOM,
JKUBOTHBIMH, BOJION) M caMoomblieHue. J[BoliHOe omiooTBOpeHue. BeretaTuBHOE pa3MHOKEHHE IBETKOBBIX
pacTeHuil B Impupoze. BererarnBHoe pa3MHOXKEHUE KYJIbTYPHBIX pAacTeHUH. XO3SHCTBEHHOE 3HA4YCHHUE
BEr€TATUBHOI'O Pa3MHOKEHHUS.

Bapuant 2. Tkanu *kuBOTHbIX. CTpO€HHE OpPraHOB M CUCTEM OpPraHOB XUBOTHBIX. DYyHKIIMOHAJIbHASA CHUCTEMA
opranoB. ['oMeocTa3 opranu3Ma M €ro nojjep>KaHue B MPOIECCEe KUZHEEATSTbHOCTH. 3HAUYCHUE TIPOSIBICHUS
Pa3ApAKUMOCTH U peryisuuu. IIponecchl KU3HEAEATENIbHOCTH KUBOTHBIX. [IpyUunHBI HapylleHUN pa3BUTHUSA
oprann3mMoB OpraHbl penpoaAyKIUH, CTpOeHUE U PYHKIIUU. MHEKIN 1 uX npeaynpexacHue.

Bapuant 3. Tkanu uenoBeka. CTpoeHHME OPraHOB M CUCTEM OPraHoB uejoBeka DyHKIHMOHaIbHAas CHUCTEMaA
opraHoB. ['oMeocTa3 opranusma M €ro nojAep:KaHue B MPOLIECCE KUZHEAECATETbHOCTH. 3HAYCHUE MTPOSBICHUS
pa3apakuMoOCTH U peryisinuu. [Iponeccsl KU3HENEATENbHOCTH 4esioBeKa. [IpuunHBl HapylleHH pa3BUTHUS
oprann3moB OpraHbl penpoayKIMu, CTpoeHune u ¢yHKIuU. PempomykTtuBHoe 310poBhe. HacnmeacTBeHHbIE
0oJe3Hu, MX TPUYUHBI U npeaynpexaeHne. Mudekmm, nepenaronuecs moI0BbIM MYTEM, HX TPOQUITAKTHKA

s npodeccuii/cnenuanbHOCTE, CBA3AHHBIX ¢ 00HEKTOM U3ydeHus “PacTeHns” MaTepHa TEMbI M3YYAETCsl HA MPUMepe OPraHn3Ma PacTeHuil.

Jast npodeccuii/cnenuanbHOCTel, CBA3AHHBIX ¢ 00beKTOM H3y4eHHA “JKMBOTHBIC” MaTepHAas TeMbl H3y4aeTcs Ha IPUMepe OPraHu3MOB KHBOTHBIX.

Jast mpodeccnii/cnenuanbHOCTel, CBA3aHHBIX ¢ 00beKTOM H3yueHHns “UYenoBex” MaTepHasl TeMbl H3y4aeTCsl HA IPUMepe OPraHu3Ma Ye10BeKa.
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IIpakTnyeckue 3aHATHS

No 3Pa3paboTka MEHTaIbLHOM KapThl TKAHEH, OPraHOB U CUCTEM OPraHOB MAaKpOOPraHU3MOB (pacmeHusl,
JHCUBOMHbBIE, UeN08eK) C KPATKOM XapaKTePUCTUKON UX (PYHKIIHUA.

Ne 4«BupycHbie u OakTepHaibHbIe 3a00JICBaHUS MaKPOOPTaHU3MOB (Uen06eK, JHCUBOMHbIE, PACMEHUS).
OnuaeMudeckuii  (3MU300TUYECKH, snuduToTHdyeckuii) mnpouecc. OOmMEe NPUHIMUIBI HCIOIb30BAHU
JICKapCTBEHHBIX BemecTB. OCOOCHHOCTH MPUMEHEHUSI aHTHOMOTHKOBY

Pa3zgen 6. HacsiencTBEHHOCTh M M3MEHYMBOCTH OPraHU3MOB

Tema 6.1.
3aKOHOMEPHOCTH
HacJIeI0BaHMsI

Conep:kanue y4eOHOT0 MaTepuaJia

[Ipeamer u 3agaun reHeTUKU. Posib IUTOIOTUH U SMOPUOJIOTHH B CTAHOBJICHUH T€HETUKHU. BKita poccuiickux u
3apyOCKHBIX YUYEHBIX B PAa3BUTHE T€HETUKH. METOJbl TeHETUKH (THOPUIOJOTHYECKHH, UTOTCHETUUYCCKUM,
MOJIEKYJIIpHO-TeHeTUYecKuil). OCHOBHBIC T€HETHYECKUE TMOHATHS. ['eHeThuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEeIIMBaHUM.

3aKOHOMEPHOCTH HACJIEAOBAHUS MPHU3HAKOB, ycTaHOBJIeHHBbIC [. Mennenem. MoHorubpumaHoe cCKpenuBaHue.
3aKk0H eIMHOOOpa3usi THOPHAOB MEPBOTO MOKoJieHHs. [IpaBWiio ITOMUHUPOBaHUSA. 3aKOH pacIleIICHUS
npusHakoB. ['unore3a uyuctorsl ramer. IlomHoe W HemosHOe momMuHUpoBaHHE. JIUTHOPUIHOE CKpENIMBaHUE.
3aKOH HE3aBUCHUMOTO HACIEIOBaHUS MPU3HAKOB. [lUTOreHeTHYeCcKre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS.
AHanu3upyrolee cKkpeluBanue. Mcnonb3oBanue aHATM3UPYIONIETO CKPEIMBAHUS JJIsl ONIPEIeNICHUs TeHOTUIIA
ocooHu.

HpaKTI/I'{eCKI/Ie 3aHﬂTI/Iﬂ2

Ne 5Pemenne 3ala4 Ha ONpCACJICHUC BCPOATHOCTU BO3HUKHOBCHUA HACJICACTBCHHBIX IMPU3HAKOB IPH MOHO-,
-, HOJ'II/IFI/I6pI/II[HOM M aHAJIM3UPYIOIICM CKPCIIMBAHUH, COCTABJICHNEC F'CHOTUITMYCCKHUX CXCM CKPCIIUBAHHUA

Tema 6.2.
CuerieHHOE
HacJIeJOBaHHE
MPU3HAKOB

Conep:xxanue yueOHOro MaTepuaJia

CueruieHHOe HacleoBaHue mpu3HakoB. Pabora T. Moprana 1o CHEMJIEHHOMY HAcJI€IOBaHUIO TEHOB.
Hapyimienune cuemnseHuss reéHOB B pe3yJbTare KpPOCCHMHIOBepa. XPOMOCOMHAasi TEOpHUs HACJEICTBEHHOCTH.
I'enernyeckue kapThl. 'eHeTHKa Moja. XpOMOCOMHOE ONpE/esIeHNE 1Mojda. AyTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
I'oMorameTHbI€ U reTeporameTHble oprann3Mel. HaciienoBanre Npu3HAKOB, CLIIETUIEHHBIX C MOJIOM

HpaKTuqecm[e 3aHATHUSA

No 6Pemenne 3amay Ha OINpENETCHUE BEPOSITHOCTH BO3HUKHOBEHHWS HACIEICTBEHHBIX MPHU3HAKOB TMIpHU
CLIETIJIEHHOM HacJIeIOBaHNUU, COCTaBICHUE T€HOTUITMYECKUX CXEM CKpPEIIMBaHUS

Tema 6.3.
3aKOHOMEPHOCTH

Conep:kaHue y4eGHOr0o MaTepuasa

N3meHunBOoCTh. BHabl H3MEHUMBOCTH: HEHACIIEACTBEHHAA U HAaClIeACTBEHHAs. Polb CpCaLl B HEHACJIEICTBEHHOM

OK-01, OK-02,
OK-04, OK-07

2]l npodeccuii/cnenuaabHOCTEI, CBA3aHHBIX ¢ 00bEKTOM H3y4YeHus “PacTeHunsi” noadoupaloTcs reHeTHYECKHe 321241, CBA3AHHbIE ¢ HAC/IEI0BAHHEM NPU3HAKOB Y PaCTeHMii.
J1s1 npodeccuii/cnennanbHoCTel, CBA3AHHBIX ¢ 00beKTOM H3ydeHHs “)KuBOTHBIE” MOAOHPAIOTCS TeHeTHYeCKHe 32124, CBAI3aHHbIE ¢ HACJIeI0BAHUEM NPU3HAKOB Y KHBOTHBIX.
J1s npodeccuii/cnennansHocTe, CBA3aHHBIX ¢ 00beKTOM H3ydeHHs “YeoBex” moadupaoTces reHeTHYecKHe 32124, CBI3aHHbIE ¢ HACJIe0OBAHHEM NPH3HAKOB Y YeJ0BeKa.
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HN3MEHYHUBOCTH

W3MEHYMBOCTH. XapaKTepUCTHKa MOJIU(DHUKAIMOHHOW M3MEHUYMBOCTH. BapualmoHHBIA psj W BapuallMOHHAs
kpuBasd. Hopma peakuuu npusHaka. KolndecTBEHHbIE M KaueCTBEHHBIE NPU3HAKM M HX HOpMa pEaKLUU.
CpoiicTBa MOAM(PHUKAMOHHON W3MEHUYMBOCTU. HacnencTtBeHHas, WIM TEHOTHIIMYECKas HM3MEHUYHUBOCTb.
KomOunatuBHass nW3MeHYMBOCTb. Meii0o3 M IMOJMIOBOM MpoIecc — OCHOBA KOMOMHATUBHOW HW3MEHYHMBOCTH.
Myranuonnass u3MeHUMBOCTh. Knaccudukanuss MyTanuii: reHHble, XpOMOCOMHBIE, IeéHOMHbIE. YacToTa u
OPUYMHBI MyTauuid. Myrarennsle (pakTopbl. 3aKOH TOMOJIOTHUECKUX PSIOB B HACIECICTBEHHON M3MEHYMBOCTH
H. 1. BaBuiioa

HpaKaneCRne 3aHATHSA

Ne 7Pemenue 3a1a4 Ha OIpEACIICHUEC BECPOATHOCTH BO3HHMKHOBCHHA HACICACTBCHHLIX IIPU3HAKOB IIPpH
Pa3JIMYHBIX TUIIAX B3ElPIMO,II€I>iCTBPISI T'CHOB, COCTABJICHUC I'CHOTHIINYCCKUX CXCM CKPCIIMBAHUSA

Tema 6.4.
T'eHeTnka yenoBeka

Coaep:xanue yueOHOIro MaTepHuaJia

I'enetuka uyenoBeka. Kapuwotunm uyenoBeka. OCHOBHBIE METOIbl TEHETUKH 4YEJIOBEKA: T'€HEAJIOTHYECKHUH,
OJIM3HELIOBBIN, IUTOT€HETUUYECKHM, OMOXUMUYECKH, MOJIEKYIsipHO-TeHeTuYecKuid. COBpEeMEHHOE OTpeieNieHUue
TEHOTHUIIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE, T'€HOTHUIMPOBAaHHE, B TOM uucie ¢ nomombto [I[[P-ananu3a.
HacnencrBennele  3a0oijieBaHMsS ~ 4YelIOBEKa:  TIEHHbIe  OOJE3HHM,  OOJE3HM € HACIEJACTBCHHOM
MIPEAPACIIONOKEHHOCTRI0, XPOMOCOMHBIE Ooisie3HH. ComMaTH4YeCKMe U TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE
kieTkd. [IpuHIUIBI 370pOBOro o0pa3a JKU3HW, IWArHOCTHKH, NPO(HIAKTUKA W JICYCHUS TCHETHYECKHX
Oone3Hel. MenuKo-TeHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUEHNE MEAUIIMHCKOW T'€HETUKU B MPEAOTBPALLEHUN
Y JICUCHUH T'eHEeTUYECKHUX 3a00JIeBaHUI YelloBeKa

HpaKTuqecm[e 3aHATHUSA

Ne 8«CocraBiieHue 1 aHajan3 poAOCIOBHBIX YEJIOBEKa»

Paznea 7. DBoonuoHHAA OMOJIOTHUSA

Tema 7.1. Copepxanue yueOHOIro MaTepuaJa

OBOJIOIIMOHHAS [TpeamnockIKu BOSHUKHOBEHHS SBOJIIOIIMOHHON TEOPUH. DBOJIOIHMOHHAS TEOpPHS M €€ MEecTo B OHMOJIOTHH.

Teopust BiusiHue 5BONIONMOHHOM TEOpHMM Ha pa3BUTHE OWMOJIOTMM U JApPYruX HayK. CBHJIETENbCTBA HBOJIOLUH.

u ee Mecrto B | [laneoHToNmOrMYecKre: MOCIEAOBATEIBHOCTD TOSBICHHS BUOB B MAJIEOHTOJIOTNYECKON JIETOMMCH, IEPEXOIHBIE

6uonorun dopmbl. broreorpaduueckue: cxoacTBo U paziuuue GayH u (paop MaTEpUKOB U OCTPOBOB. DMOPHOIOTHYECKHE:
CXOJICTBA W pa3IWyusi HMOPHOHOB pAa3HBIX BHJOB TO3BOHOUYHBIX. CpaBHUTEIEHO-aHATOMHYECKHUE:
TOMOJIOTHYHBIE, aHATIOTUYHbIE, PYIUMEHTAPHBIE OPTraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB  HACJIEJICTBEHHOCTH M OCHOBHBIX  METa0OJIMYECKMX  TyTell Yy  BCeX  KHBBIX
opranu3MoB.JBomtonoHHass Teopust Y. [lapBuna. [Ipennochiiki BO3HUKHOBEHHUS AapBUHM3MA. JBHKyliue
CHIIBI DBOJIONWH BHIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TPH OTPAHUYCHHOCTH PECYPCOB,
HeonpeaenéHHast N3MEHYUBOCTb, 60pb0a 3a CyIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD)

Tema 7.2. CopaepxxaHue yueOHOro MaTepuasa

OK-01, OK-02,
OK-04, OK-07
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MHuUKpo3BOITIOLIHS Cunrerndeckast Teopus sBomonnu (CTD) u e€ ocHOBHBIC TONIOXKEeHUs. MukposBomorus. [lomymsius kak
€IMHUIIA BUJIA ¥ 3BOMIONUU. J{BHXKyIIKe CHITBI ((haKTOPBI)IBOIIOIMH BUIOB B MPHPOJIe. MyTallMOHHBIN MPOIECcC
U KOMOMHATHBHasg M3MEHYMBOCTb. llomynsiuMoHHbIE BOJMHBI M Jpeld reHoB. W3omsauus MU Murpanus.
EcrectBennblii or6op — HampaBistomuid — QgakTop aBomonuH. DOpMBI  €CTECTBEHHOrO  OTOOpA.
[TprcnocoOaeHHOCTh OPraHU3MOB Kak pe3yiabTaT 3Boitoluu. IlpuMmepsl npucnocobieHui y OpraHu3MOB.
Apomopdo3sl U uauoamantanuu. Bua u  BupooOpazoBanme. Kpurepum Buma. OcHOBHbIE (POPMBI
BU1000pa30BaHus: reorpauueckoe, IK0JOrH4ecKoe

Tema 7.3. Coaepxxanue yueOHOIo MaTepuasa

MakposBosnonus Makpospomonus. @Popmbl  3BONIIOLMU:  (QUIETHYECKas, JUBEPreHTHas, KOHBEPIeHTHas, IapajlieibHasl.
Heob6patumocts 3BOIIONKN
IIpakTHyeckoe 3aHsTHE (Ha BEIOOP MpENoIaBaTe’is)
Ne 9«CpaBHenue BU10B 10 MOP(HOIOrHUECKOMY KPUTEPUIO»
Wnu «Onucanue npucnoco0IeHHOCTH OpraHu3Ma U €€ OTHOCUTENIBHOTO XapakTepay

Pa3nes 8. Bo3HuKHOBeHMe M pa3BUTHE KU3HU Ha 3emuie
Tema 8.1. Coaep:xanue yue0HOro MaTepHaJia
3apoxaeHue u | JloHayyHble NPEJACTABICHUSI O 3apOKICHUM XU3HU. HayuHble IMnoTe3bl BOZHMKHOBEHHUS >KM3HM Ha 3emiie:

Pa3BUTHC )KU3HU

abuoreHe3 M maHcrepMus. XUMHUYECKas SBOJIOLUA. AOHOT€HHBIM CHHTE3 OPraHMYECKUX BEILECTB U3
HEOPraHUYECKUX. OKCIEPUMEHTAIIBHOE IOATBEPXKJIEHUE XUMHYECKOM 3Boitouuu. HauvanbHble ATamsl
6uonornyeckoit sBomonuu. I'unoreza PHK- mupa. @opmupoBanre MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHUE
IIPOTOKJIETKH. [IepBbIe KiIeTKH U uX dBoNMoLMA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.
Pa3Butne xu3HM Ha 3emiie 1o 3pam U nepuoaaM. Karapxei. Apxelickas U nportepo3oiickas apsl. [laneos3oiickas
pa U e€ Mepuojbl: KEMOPHUICKUNA, OPIOBUKCKUMA, CUITYPUUCKUHN, TEBOHCKUN, KaMEHHOYTOJbHBIN, TIEPMCKUU.
Meso3oiickass 2pa U €€ NEpUOAbl: TPUACOBBIM, IOPCKHMH, MenoBoW. KaliHo3olickas spa M €€ NepuoIsbl:
I1aJIEOTE€HOBBIM, HEOT€HOBBIM, AaHTPOIIOT€HOBBIN. XapaKTEPUCTUKA KIIMMATa U T'€0JOTHYECKHUX ITPOLIECCOB

Tema 8.2. Copepxanue yueOHOIro MaTepuaJa

Cucrema CucreMa OpraHn4eckoro Myupa Kak oTpakeHue 3BOJTHOIUU. OCHOBHBIE CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.
OpraHUYeCKOro OCHOBHBIE 3Tanbl IBOJIOLUUN PACTUTENBHOIO U JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH MU >KUBOTHBIX.
Mupa IlosiBneHne, pacBeT M BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB

Tema 8.3. | Conep:xaHue y4eOHOI0 MaTepUuaa

IIpoucxoxnenue OBOJIIOIMS 4YEJIOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BUTHME INpPENCTaBICHUN O MPOUCXOKICHUM YEIOBEKA.
4eJIoBeKa — | MeTtonpl u3yueHus aHTpornoreHe3a. CXOACTBa M pa3ivuus YEIOBEKa M IKUBOTHBIX. CHCTEMaTHYeCcKoOe
AHTPOIIOTEHE3. MOJIOKeHHE denoBeka. J[Bwkymue cunbl (paxTopsl) aHTpomnoreHe3a. HacnmeiacTBeHHass M3MEHUYMBOCTH U
OCHOBHBIE CTaJ MM | ecTeCTBEHHBII 0TOOp. OOIIeCTBeHHBIN 00pa3 KHM3HM, WM3TOTOBJICHUE OPYIHWH TpyJa, MBIIUICHUE, pPEedb.
3BOJIIOIUHU OCHOBHBIE CTaIMM ¥ BETBU JBOJIIOIMY YEJIOBEKA: aBCTPAIONUTEKH, YeToBeK ymenblid, YeToBeK MPSIMOXOISIINN,

OK-01, OK-02,
OK-04, OK-07
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YyeJoBeKa UYenoBek HeaHAEpTAIbCKHI, YeT0BEK pa3yMHBIN COBPEMEHHOr0 Tha. Haxoaku MCKOMmaeMbIX OCTAaHKOB, BPEMS
CYIIIECTBOBaHMS, 00JIACTh PACIPOCTPAHEHUsS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.
YenoBeueckue packl. OcCHOBHBbIE OOJBIIME pachkl: eBponeouHas (eBpasuiickasi), HErpo-aBCTpalONIHAs
(9KBaTOpHANIbHASI), MOHTOJIOMIHAS (A3MATCKO-aMepUKaHCKas). UepThl MPUCIOCOOIEHHOCTH MpEACTaBUTENCH
YeJIOBEYECKUX pac K YCJIOBUAM cyliecTBoBaHus. EnuHcTBO yenoBeueckux pac. Kputnka pacusma
IpakTuyeckue 3ansiTus (Ha BBIOOD MperogaBaTesis)
Ne 10«BpeMs u yTu pacceneHusl YeI0BeKa 10 IJIaHETE
win «lIpucrnocoOneHHOCTh uenoBeKa K pa3HbIM YCIOBHUSM cpelbl. BnusHue reorpaduyeckoil cpenbl Ha
MOP(}OIOTHIO ¥ (PH3UOJIOTHIO YEITOBEKA)»
Pazgen 9. Opranu3mepl 1 OKpPY:Ka0IIAs cpena
Tema 9.1. Coaep:xanue yueOHOro MaTepHaJia
Okojorus KaK | DKoJOrus Kak Hayka. 3aJladyd U pas3zeiibl 3KOJOTruu. MeToabl SKOJIOIMUECKUX HCCIIEJOBAHUN. DKOJIOTHYECKOE
HayKa. Cpenbl | MUPOBO33pEHHE COBPEMEHHOTO 4YenoBeka. Cpenbl OOMTaHUS OpraHU3MOB: BOJIHAs, HAa3eMHO-BO3IyIIHAS,
YKU3HU. NOYBEHHAs, BHYTPHOpPTaHU3MEHHAas. OJKoyorndyeckue ¢akropsl. Kiaccmpukamuss 3KOJIOrHYecKHX (HaKTOPOB:
DKOJIOTHYecKue abuoTuyeckue, OMOTUYECKUE U aHTPOIOTeHHbIe. JlelicTBHE IKOIOTUYECKUX (DAKTOPOB HA OPTaHU3MBI
(baxTops AbuoTtnueckue (akTOpBI: CBET, TEMIIEparypa, BiaxHOCTh. DoTtonepuonusMm. [Ipucnocobienus opraHu3MoB K OK-01. OK-02
neicTBUIO abuoTHYecKuX (akTOpoB. buomornyeckue puTMsl. OK-0 4’ OK-O7,
buotnyeckne akropbl. Buasl OHMOTHUECKMX B3aMMOACHCTBHIA: KOHKYpPEHIHS, XHITHHYECTBO. llapaszuTuswm, ’
MYTyaju3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAaxJICOHWYECTBO), aMEHCAJIM3M, HEUTpaau3M. 3HaueHue
OMOTHYECKUX B3aMMOJIEHCTBHI JIIsl CYIIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COOOLIECTBAX
Tema 9.2. Copnepxxanue y4eOHOro Mmarepuasa
OKONOru4yecKue OKOJIOTUYECKUE XapaKTEPUCTUKU MONyJsaunud. OCHOBHBIE IOKA3aTeNu MONYJSLIUU: YACIEHHOCTD, INIOTHOCTD,
XapaKTepUCTUKU POXKJaEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalus. JIluHaMIKa YMCICHHOCTH NONMYJISLNN U €€ PeryJIsius
OIS UH IlpakTH4yeckoe 3aHsATHE
Ne 11«IloncuéT MIOTHOCTH NMONYJISUUHI pa3HbIX BUJIOB PACTEHUI
Paznea 10. CoobecTBa M 3K0JI0rn4ecKne CHCTeMbl
Tema 10.1. CopaepxxaHue y4yeOHOIro MaTepuasa
CoobmecTBa CoobmecTBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBAs, MPOCTPaHCTBEHHas, Tpoduyeckas
OpPTaHU3MOB, (mumieBas). Buasl-nomuHanThl. CBS3U B OMOIIEHO3E. OK-01, OK-02,
9KOCHCTEMBI Dkonorudyeckue cucteMbl (d9KkocucTemsl). [lonstne 00 dKocucreme u OuoreoreHo3e. DYHKIMOHAIbHBIE OK-04, OK-07

KOMITOHEHTBI KOCHUCTEMBI: MPOIYLIEHTbI, KOHCYMEHTBI, PeIylleHTbl. KpyroBopoT BeliecTB U MOTOK dHEPIUU B
skocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU dKOcUCTeMbI. [Iumessle nenu u cetd. OCHOBHBIE MOKa3aTeNlu
9KOCUCTEMBbI: Ouomacca, NPOAYKIMS. DKOJIOTHYECKHE HUPAMUJBL: MPOIYKIMH, YHCIECHHOCTH, OHMOMACCHI.
CBoliCTBa DKOCHCTEM: YCTOMYMBOCTD, CAMOPETYJIsAlus, pazButue. CyKueccus
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IIpakTnyeckue 3aHATHS

Ne 12Pemienne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/JaHUIl Ha COCTaBICHHE TPO(UUYECKUX IIETeH,
nupamul 6MoMacchl ¥ SJHEPIUU, IEPEHOCY BELIECTBA U SHEPTUH B IKOCHCTEMAX

Tema 10.2. Coaepxxanue yueOHOIo MaTepuaJa

[Tpupoanbie [TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI PeK U 03Ep. DKOCHCTEMa XBOWHOTO WJIM IIMPOKOJIMCTBEHHOTO Jieca.

IKOCUCTEMBI AHTPONIOTCHHBIE 3KOCHCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI. bHoONIOrHYeckoe H  XO03SHCTBEHHOE
3HAYCHUE arpodKOCUCTeM U ypOosKkocucTeM. buopaszHooOpasue kak (aKTOp YCTOWYMBOCTH 3KOCHUCTEM.
CoxpaHeHue OMOJIOTHYECKOr0 pa3HOoOpas3us Ha 3emiie

Tema 10.3. Conep:kanue y4eOHOT0 MaTepuaJia

buocdepa — VYuenne B. U. Bepuanckoro o 6uocdepe. ['panuiisl, coctaB u cTpykrypa 6uocdepsl. JKuBoe BEIIecTBO U €ro

rio0anbHast ¢ynkuuu. OcobeHHocTH Onochepbl Kak TI00albHOW KOCHCTEMBI. /IMHAMHUYeCKoe paBHOBECHE M OOpaTHas

dKOCUCTEMA 3EMITA

cBsi3b B Omocdepe. KpyroBopoTsl BemecTB M OHOT€OXMMHUYECKHE IMKIBI 3JEMEHTOB (YriIepoja, a30Ta).
3onanbHOCTH 6uochepbl. OCHOBHBIE OMOMBI CYIIH

IIpakTH4yeckue 3aHATHS

No 13Pemienrie mpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a7a4 HA OINPEICICHUE TUIOMIAAN HACAKIACHHUMN i
CHW)KEHMSI KOHIIEHTPAIIUU YTJIEKUCIIOT0 ra3a B aTMoc(epe CBOET0 peruoHa MpoKHUBaHH

Tema 10.4. IIpodeccuoHaILHO OPHEHTHPOBAHHOE colep:KaHue (cofep:KaHue NPUKJIATHOI0 MOKYJIs)
Bnusuaue YenoeuectBO B Ouochepe 3emin. AHTPONOTeHHbIE M3MEHEHUs B Ouocdepe. I'nmobasibHble 3KOJIOrMUYECKHUE
AHTPOIIOTEHHBIX npobsembl. CocylecTBOBaHHE MpUpoAbl M dYenoBedecTBa. CoxpaHeHHe OHOpazHOOOpa3usi Kak OCHOBa
¢dakTopoB Ha | ycroitunBocTu 6uocdeprl. OCHOBA PallMOHAIBHOTO YIPABICHUS IPUPOJHBIMU PECYPCaMU M UX MCIIOJIb30BaHHE.
o6uochepy JlocTuxeHnust OMOJIOTUH U OXpaHa IPUPOIbI
IIpakTHyeckoe 3aHsiTHE (Ha BEIOOD IPEIoiaBaTes)
No 14 «Okonornyeckue acmeKkThl MpohecCuOHATBHON NS TEIIbHOCTH
win «BrnusiHre MPON3BOICTBEHHBIX (PAKTOPOB HA OPraHU3M UYEJIOBEKa»
mm«Penenne NpakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3a/JaHHI TTO0 COXPAaHEHHIO TPHPOTHBIX PECYPCOB CBOETO
PETHOHA MPOKMBAHUSY®
Tema 10.5. IIpodeccuoHaILHO OPMEHTHPOBAHHOE colep:KaHue (cofep:KaHHe MPHUKJIATHOT0 MOKYJIs)
Bnusiaue 3110pOBbE U ero cocTaBisitonIre. GakTOpPbI, MOJIOKUTEIFHO U OTPHUIIATEIIEHO BIUSIONIAE HA OPTaHU3M YEIOBEKA.
COIIMATBHO- [Tpobrema TeXHOTEHHBIX BO3/JEHCTBHI Ha 3/10pOBbE YeJOBEKa (JIEKTPOMArHUTHBIE MOJsi, OBITOBAas XHMHUS,

3Ins mpodeccuit/crennansHOCTE, CBI3aHHBIX ¢ 00bEKTOM U3ydeHHs “PacTeHus” npejiaraetcs 3a1atue 10 PacueTy CTPYKTYPhI 3alacOB JPEBECHHbIL.
st mpodeccuii/cnienanbHOCTEH, CBA3aHHBIX ¢ 00bEKTOM H3ydeHus “JKUBOTHBIE” MpeuIaraeTcs 3aJaHue 1o OLeHKe PHIOONPOYKTUBHOCTH BOJIOEMOB.
s mpodeccuii/cnienanbHOCTEH, CBA3aHHBIX ¢ 00bEKTOM H3ydeHus “UenoBek” mpeJyiaraeTcs 3aJlaHue pacyera BOJIONOTPEOICHUs HaceIeHHOT O IyHKTA.

I[J'Iﬂ HpOq)CCCHﬁ/CHGHHaHBHOCTGﬁ, CBs3aHHBIX C ,Z[O6LI‘{€ﬁ MOJIE3HBIX UCKOIMMACMBIX IPEAJIAracTCs 3a1aHre 10 paCUCTy CPOKa UCHEPIIACMOCTU NPUPOAHBIX PECYPCOB.

I[J'Iﬂ HpOq)CCCHﬁ/CHGHHaHBHOCTGﬁ, CBA3aHHBIX C CCIIbCKUM XOSXﬁCTBOM, npegjiaracTces 3ailaHnue 1Mo OLICHKE Oamanca OPraHnv4eCKOro BeueCcTBa nNo4Bhbl.




9KOJIOTHUECKUX M30BITOYHBIE IIYMBbI, paguanus U T.I.). AJanrtanus opraHu3Ma ueioBeka K (hakTopaM OKpYKarouieil cpeabl.
dakTopoB [TpuaIMITEI hOPMUPOBAHUS 310POBbecOeperaroniero nopeaeHus. Gu3ndeckas aKTHBHOCTD U 3I0POBbE. | PYTITIbI
Ha 310poBbe | 310poBbs. OCHOBBI 3aKallMBaHUA. buoxumMuueckue acheKkThl paluroHalbHOro nurtaHus. [IpaBuia Ge3omacHoro
YeloBeKa UCIIOJIb30BaHUsI OBITOBBIX TMPUOOPOB W TEXHHYECKHX YCTpocTB OBNaJieHHEe METOJaMU OIpPEAeTICHUS
MoKasaresieil yMCTBEHHOH paboTOCIOCOOHOCTH, OOBSCHEHHE IMONYYEHHBIX PE3YylbTaToB U (HOPMYJIHpPOBAHHE
BBIBOJIOB (IMMMCHMEHHO) C UCTIOJIB30BAHUEM HAYYHBIX MMOHSATUHI, TEOPUN U 3aKOHOB
IIpakTuyeckoe 3aHsaTHE (HA BEIOOP MIPEIOaaBaTEIs)
Ne 15«Onpenenennie cyToyHOTO paliioHa MUTaHUS B 3aBUCUMOCTH OT YPOBHS (PU3UYECKON aKTUBHOCTH
i «[IpodunakTika npodhecCHOHATBHBIX 3a00JICBAHII
iy «B3anMoencTBre YenoBeKa ¢ TEXHOJIOTUYECKON CPEeoi»
JlabopaTropHble 3aHsiTUS (HA BEIOOP MpPETOIaBaTEes )
Ne 5 «YMcTBeHHas pabOTOCITOCOOHOCTE)
win  «BnusHue abmotmdyeckux (HakTOpoB HA  yenoBeKa (HU3KHME U BBICOKHE  TEeMIIepaTyphl)»
(B kadectBe TPHUITEPOB CHIDKAIOMIUX PaOOTOCIIOCOOHOCTh HCIIONB30BaTh YCJOBUS  OCYIIECTBICHHS
poecCHOHANBHOM IEATENILHOCTH: IIIyM, TeMIepaTypa, pu3nyeckas Harpys3Ka u T.1.)
Paznen 11. CeJsieknusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTUH
Tema 11.1. Coaep:xanue yueOHOro MaTepHaJia
Cenexuus Kak | Cenexkuus Kak HayKa M Ipouecc. 3apokJIeHue celekuuu u nomectukanus. Yuenue H. 1. BaBunoa o nenrpax

HayKa U 1mpounecc

MHOT000pa3usi U MPOUCXOKIACHUS KYIbTYPHBIX pacTeHHil. LIeHTphl MpPOMCXOXKIEHUS JOMAITHUX >KUBOTHBIX.
Coprt, nopoja, mramm.

CoBpeMeHHbIE METO/IbI CeNIeKIINH. MacCOBBIi 1 MHAUBUAYAIBHBIN OTOOPHI B CENEKIIUU PACTEHUN U KUBOTHBIX.
Ornenka 3KcTeprepa. bimszkopoacTBeHHOE CKpemuBaHue — HHOpuAUHT. Yncras nunua. CKpenmBaHue YUCTHIX
muHui. [eteposuc, unmm tubpuanas cuna. HepoacTBeHHoe ckpemuBaHue — aytopuauHr. OtnanéHHas
rubpuauzaius u e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 W MOJyYeHHUE MOJUTIIIONI0B. JIOCTHKEHHS CeNeKInn
pacTeHuM, >KUBOTHBIX 1 MUKPOOPTaHNU3MOB

Tema 11.2. Conepxxanue yuyeOHOro MaTepuaJa

OcHOBBI buotexHonorus kak orpacib Npou3BOJCTBa. ['eHHas mHXKeHepusa. Dtambl co3nanus pekomOouHanTHoi JTHK u

OMOTEXHOJIOTHH TpaHCTE€HHBIX opraHu3MoB. Kierounas uxxenepus. Kinerounsle KynbTypbl. MUKpPOKIOHAIIBHOE Pa3MHOKEHUE
pacteHnii. KioHMpoBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHM3MOB. OKOJIOIMUYECKHE U
studeckue npodiemsl. MO — renetnyecku Moau(UINPOBAHHBIE OPTaHU3MBbI

Tema 11.3. IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE COJAEPKAHUE (COePKAHUE TPUKJIATHOTIO MOAYJIs1)

buorexnonorun B
KHU3HU
u npoeccun

OcHOBHbBIE HaIpaBJIEHUS COBPEMEHHONW OHMOTEXHOJOTMU B MNPOPECCHOHATBHON JEATEIbHOCTH YeJIOBEKa.
Metoabl OuorexHonoruu. OOBEKTHl OHOTEXHOJNOTMH. OTHKAa OHMOTEXHOJOTMYECKHMX U TeHETUYECKHX
sKcrepuMeHToB. [lpaBuia moucka M aHaim3a OGMOAKOJIOTMYECKOM HMHGOpMalMK M3 Pa3IUYHBIX MCTOYHUKOB

OK-01, OK-02,
OK-04, OK-07
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(HayuyHast u yueOHO-Hay4YHas JUTEpATypa, CPEJACTBA MaCCOBOM MH(MOpMaIuu, ceTh MIHTEpHET U apyrue)

HpaKaneCRne 3aHATHSA

No 16Keiicel Ha aHanmu3 wHGOPMAIMKM O HAYYHBIX JOCTHXKCHHUSX B O0JIACTM TE€HETHYECKUX TEXHOJOTHH,
KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.

No 173amura Keica: MPEJCTaBICHUE pe3yJbTaTOB peleHus KeiicoB (BBICTYILIICHHE
C Ipe3eHTanuen)

Pa3nen 12. Pemienne keiicoB B 00J1acTH GMOTEXHOJIOTHI *

Tema 12.1.1.
buorexnonorun B
MEJIUIHE

u Gapmanun

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COlepPKaHMe (COoePKAHNE TPUKJIATHOT0 MOIXYJIs)

Bapuant 1. Pa3Butue OuorexHojoruii B oOJacTd MeIWUUHBI M (apMmaluu, ¥ NPUMEHEHHE HUX B KU3HU
YeNoBeKa, MOMCK U aHalu3 UHGOPMAIIUU U3 PA3IMYHBIX UCTOUYHUKOB (Hay4Has M yueOHO-Hay4dHas JIUTeparypa,
CpeacTBa MaccoBoi uH(popMalu, cetb aTepHeT u apyrue)

IIpakTHyeckue 3aHATHS

Ne 18Keiicbi Ha aHanmu3 WHPOPMALMU O PA3BUTHM OMOTEXHOJOTMA B MeauuuHe #  (apmanuu
(10 MUHU-TpYIIIaM)

Ne 193amuTa Kelca: IIpeJICTaBICHNE pe3yJbTaToB pelieHus KelcoB (BBICTYILIIEHHE
C Ipe3eHTanuen)

Tema 12.1.2. IIpodeccrnonaIbHO OPMEHTHPOBAHHOE COJePKaHUe (CoepKaAHUe NPUKJIIATHOTO MOYJIs1)

buorexnonorun u | Bapuant 2. Pa3BuTre OMOTEXHOIOTHH C HCTIOIB30BaHUEM KUBOTHBIX, IPUMEHEHHE MPOTYKTOB OMOTEXHOIOTUH

KMBOTHBIC B JKM3HM 4YE€JIOBEKAa, MOUCK M aHAJIW3 MHPOPMALUHU U3 pa3IMYHBIX MCTOYHUKOB (HayyHas W y4eOHO-HayuyHas
JIUTepaTypa, CpelcTBa MaccoBOM uHpopManuy, CETh WuTepuer
¥ JIpyrue)
IIpakTHYeckne 3aHATHA
No  18Keiicet Ha aHanu3 wuHPOPMALMH O PA3BUTHUH OWOTEXHOJOTUHA C UCIMOJB30BAHUEM IKHUBOTHBIX
(1o MUHM- Ipynam)
Ne 193amuTa Keiica: IIPEACTABIICHHE pe3yabTaToB pemenus KENCOB (BBICTYTIIIEHUE
C Mpe3eHTanuen)

Tema 12.1.3. IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE COJECP:KAHUE (CoAepKAHUe TPUKJIATHOI0 MOAYJIsl)

buotexHonoruu u
pacteHus

Bapuanr 3. Pazputre 6MOTEXHOJIOTHI ¢ HCIIOJIb30BAHUEM PACTEHUM, IPUMEHEHUE MPOAYKTOB OMOTEXHOIOTHH B
JKU3HU 4YeJIOBEeKa, MOMCK M aHauu3 MHGOpMaluu M3 Pa3IUYHbIX HCTOYHUKOB (HAay4yHas U y4yeOHO-HayudHas
JIuTeparypa, CpeacTBa MacCOBO nHpopmanuu, CEeTh HNutepner

" JIpyrHe)

OK-01, OK-02,
OK-04, OK-07

406pa3zoBaTe/ibHASI OPraHU3AIMS CAMOCTOSITE/ILHO ONPE/IeNISieT COIePsKaHue pasjiesia, BLIOUpAasi OHY U3 MpeIoKeHHbIx Tem 12.1.1 -12.1.6.
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IIpakTH4eckne 3aHATHA

Ne 18Keiicel Ha aHanu3 HHPOPMAIIUK O PAa3BUTHU OMOTEXHOJIOTHH C UCIIOJIb30BAaHUEM PACTCHHI
(o MUHH- TpyIITIaM)

Ne 193amura Keiica:
C TIpe3eHTaIeH )

[peJICTaBICHUE pe3yJbTaTOB pelieHus KelcoB (BBICTYILIICHUE

Tema 12.1.4. IIpodreccnoHaIbHO OPHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue NPUKJIAJTHOTI0 MOLYJIsI)
brorexHonoruu BapuanT 4. Pa3Butne npoMbllluleHHOW OMOTEXHOJIOTUI U €€ MPUMEHEHHE B JKU3HHU UYeJIOBEKa, IOUCK U aHAJIN3
B MHPOpPMALIMK M3 Pa3IM4YHBIX HMCTOYHMKOB (HAaydHas M ydeOHO-HaydHas JIMTEpaTypa, CpeICTBa MacCOBOM
HPOMBIIUIEHHOCTH | ydopmanmu, cetb UHTEpHET U ApyTHe)
IIpakTrueckue 3aHATHS
Ne 18Keticel Ha aHanu3 UH(GOPMALMK O Pa3BUTUU NPOMBIIITIEHHBIX OMOTEXHOIOIUH (110 MUHU-TPYIIIaM)
Ne 193amuTa Kelca: IIpeJICTaBICHNE pe3ysbTaToB pelieHus KelcoB (BBICTYILIIEHHE
C TIpe3eHTaIeH )
Tema 12.1.5. IIpodeccnoHaIbHO OPHMEHTHPOBAHHOE CO/IepKaHue (Co/lepKaHNe MPUKJIATHOTO MOAYJIs)
ConuansHo- BapuanT 5. DTHueckue acnekThl pa3BUTHUS OMOTEXHOJOIMH M NMPUMEHEHHE MX B JKU3HU 4YEIOBEKa, MOUCK U
OTHYCCKUC aHanu3 HHGOpPMALMU U3 PA3JIMYHBIX HCTOYHUKOB (HayyHas U yueOHO-Hay4yHasl IuTepaTypa, CpeAcTBa MacCOBOM
aCIICKThI 5 uH(popMmanuu, cetb UHTEepHEeT U Apyrue)
Guotexnonoruit IpakTHYeCKHEe 3AHATHS
Ne 18Keticel Ha aHanu3 nHpoOpMAMK 00 3TUYECKUX ACHEKTaX Pa3BUTUS OMOTEXHOIOTUH (110 MUHU- TPYIIIaM)
Ne 193amuTa Keiica: IIPEACTABIICHHE pe3yabTaToB pemenus KENCOB (BBICTYTIIIEHUE
C Mpe3eHTanuen)
Tema 12.1.6. IIpodeccnoHabHO OPHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue MPUKJIAJTHOT0 MOYJIsl)
buorexHonoruu Bapuant  6.PazButHe OMOTEXHOJOrMHI ¢ NPUMEHEHHEM TEXHHUYECKUX cucteM (OMouHKeHepus,
n TCXHUYCCKUC | GuonH(popMaThKa, OMOHMKA) M MX NPUMEHEHHE B JKU3HM 4YeNoBEeKa, MOMCK M aHaIuW3 HHPOpMalUU U3
CUCTEMBI

pa3MYHBIX MCTOYHHKOB (Hay4yHas W yueOHO-Hay4yHas JUTEparypa, CpeAcTBa MaccoBoi HHGOpMAIUU, CETh
WuTtepHeT u npyrue)

IIpakTnyeckue 3aHsATHS

Ne 18Keiicbl Ha aHanM3 MHPOPMALMU O PA3BUTHH OMOTEXHOJIOTUH C MPUMEHEHHEM TEeXHUYECKUX CHUCTEM (IO
MUHU- TPYIIIaM)
Ne 193amura Kelica:
C Mpe3eHTanuen)

MNpEACTaBJICHUC PE3YyJIbTAaTOB peaicHu-d KeMcoB (BLICTYTIJ'ICHI/IC

OK-01, OK-02,
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Pasznea 13. buoJsiornyeckue uccijienoBanus B npodeccuoHabHOM chepe

Tema 13.1.
OCHOBHBIE METOJIBI
OHMOIKOJOIMYECKUX
HCCIIeIOBaHUM

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COlepKaHMe (COePKAHNE TPUKJIATHOTO MOXYJIs)

Hayunsiit MeTon. MeToabl OMO3KOJIOTHYECKUX HCCIEAOBAHUMN: MOJIEBbIE, JIa0OpaTOPHBIE, SKCIIEPUMEHTAIbHBIE.
MoHUTOpPUHT OKpYy>Karoleun Cpeabl: JIOKQJIbHBIH, pEruOHaNIbHBIN
U TJ100aJTbHBIH.

Metopl orcka, ananu3a u 00padoTku H(GOPMaIMK O MIPOEKTE B Pa3IMYHBIX HcTouHMKax. [locranoBka menwu,
3aJ1a4, BbIIBH)KEHUE TUIIOTE3bI

JlabopaTopHble 3aHATHS

Noe 6 «lIpoBemenne SKcHepuUMEHTa 1O  ONPEACICHUI0  ONTHUMAIbHBIX  YCIOBUM i pocTa
U (DU3HOIIOTUYECKON aKTUBHOCTH JPOXOKEBBIX KIETOK. BBIABICHHE 3aKOHOMEpPHOCTEH, (OpMyIHMpoBaHHE
BBIBOJIOB U IIPOTHO30BY.

PaGotbl Ha BEIOOP O MUHU- TPYIIIaM:

1. Bnusinue temnepaTypsl Ha pocT U (PU3HOJIOTHYECKYIO0 aKTUBHOCTD JIPOKKEBBIX KIIETOK.

2. BnusiHue yriieBofioB Ha pOCT U (PU3UOJIOTUYECKYIO AKTUBHOCTD JPOIKEBbIX KIIETOK.

3. CoueranHOE BIHMSHHE TEMIIEPATyphl U YIJIEBOJIOB HA POCT M (PU3HOIOTHYECKYIO aKTHBHOCTH JPOKKEBBIX
KJIETOK

IIpodeccnonanbHO OPHEHTHPOBAHHOE COJEPIKAHHE
BapuaTuBHBI NPUKJIATHOH MOLYJIb®

12

Tema 13.2.8
buoskonornueckuii
SKCHEPUMEHT

(mpumep)

HpaKTuqecm[e 3aHATHSA

Ne  2000630p TemM HSKCHIEpPUMEHTAJbHBIX Y4EOHO-HCCIEAOBATEIbCKUX IMPOEKTOB. Bwibop  yueOHO-
HCCIIEIOBATEIHLCKOTO TIPOCKTA U3 MPEITI0XKEeHHBIX. DOpMUpOBaHNE KOMAHIBI MMPOEKTa. AJTOPUTM BBIITOJTHEHHS
IPOEKTAa.

ITepBblif ATan BBIMOJIHEHHUS MPOEKTa: 0OOCHOBAHUE aKTYyaJbHOCTH BBIOpaHHOH TeMmbl. BblsiBieHHe mpoOieMsl
UCclieIoBaHMs, GOpMYIHpOBaHUE THIIOTE3bl. BbIOOp MeTonoB uccienoBanusi. Beibop Touek orbopa mpod Ha
TeppuTopun uccienoanus. [locranoBka nenelt u 3a1au uccnenoBanus. OnpeaeneHrue GopMbl IpeaCTaBICHUS
pe3yiIbTaToB UCCIIEIOBAHMS. Onpenenenue ATAINoB
U COCTaBJICHHE TUIaHA UCCIIEOBAHUS

OK-04, OK-07

>O6paszoBaTe/ibHas OPraHU3alUs CAMOCTOATENBHO OINpENeNAeT CONEeP)KAaHWe BAaPHATUBHOIO NPUKIAIHOIO MOJYJSA, HEOOXOAMMOE JUIi OCBOEHUS peanudyeMoll mnpodeccun/

CIICIIMAJIbHOCTH.

606paBOBaT€J'IBHaH opraHmsanus CaMOCTOATCIbHO (bOpMI/IpyeT TEMbI JId SKCHECPHUMCHTAJIbHbBIX yqe6H0 — HCCJICAOBATCILCKHUX IMPOCKTOB U pa3pa6aTLIBaeT MIPAKTUYCCKHUE
u J'Ia60paT0pHBIG 3aHATHUA, COOTBECTCTBYIOIINE UX CHCHI/I(bI/IKC.

25




JlabopaTopHble 3aHATHS

Ne 7BTOpOii 3Tan BHINOJHEHHUS MPOEKTA: MOATOTOBKA HEOOXOAUMON MOCYIbl U MaTepuaia i SKCIePUMEHTa,
NPOBE/ICHUE IKCIIEPUMEHTA, IEPUOINIECcKasi IPOBEPKa TEUEHHs HKCIIEpUMEHTa/ cOOp MaTepuaia B BHIOpAaHHBIX
TOYKax 0TOOpa mpoo.

Tperuil dranm BBIIOJHEHHs IPOCKTA: IIOJYYEHHME IIEPBUYHBIX OKCIICPUMEHTAIBHBIX [AHHBIX, IIPOBEICHHE
CTaTUCTHUYECKOW 00paOOTKH MOTYYESHHBIX JTaHHBIX.

UYerBepThlif 3Tanm BBHINOJHEHUS TPOEKTA: BBIABICHHE 3aKOHOMEPHOCTEH, (opMynupoBaHHe BBIBOJOB U
IIPOTHO30B, OLIEHKA Ka4eCTBa UCCIIEyeMOro 00beKTa 110 pe3ysbTaTaM OMO3KOJIOTHYECKOTr0 aHaIu3a

I[IpakTnyeckue 3aHsATHS

Ne 213ammra npoekrta. IlpencraBieHue pe3ynbTaTOB BBIIOJHEHUS Y4e€OHO-MCCIENOBATENBCKUX MPOEKTOB
(BBICTYIIJICHUE C MTPE3EHTAIINEH )

10

IIpomexyTounas arrecranms: 1ceM.-KOHTPOJIbHAsA padoTa
2ceM.-nu¢epeHIIUPOBAHHBIN 3a4eT

Bcero:

144
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3. YCJIOBUS PEAJIU3AIIMN PABOYEN IMPOT'PAMMBI
3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJBHO-TEXHMYECKOMY 00ecnedyeHHI0

Kabuner «buonorun», OCHALICHHBIM OOOPYIOBAaHHEM: CTOJ JEMOHCTPALMOHHBIA (C
PaKOBHUHOW, TOABOAKOW M OTBEAEHUEM BOJIbl, CAHTEXHUKOM, DJIEKTPUUYECKUMH PO3ETKAMH,
aBTOMaTaMU aBapUHHOrO OTKIIIOUEHMsI TOKa), 1a00paTOPHBIM OCTPOBHOM CTOJ (ABYXCTOPOHHHUIA, €
3aIUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKHMM IIOKPBITHMEM, HAJCTOJbEM, C IIOJCBETKOM M AJIEKTPUUYECKUMHU PO3ETKAMHU,
MOJIBOJIKOM M OTBEJCHHMEM BOJbI M CAHTEXHUKOH), CTy1 J1aOOpaTOPHBIA MOBOPOTHBIMH,
PEryJIMpPYEMBIi 10 BBICOTE.

[TpumMepHbIii IepedeHb JEMOHCTPALIMOHHOTO U J1a00paToOpHOro 000py10BaHHUS.

JleMOHCTpaMOHHOE 000PYI0BaHNE U TIPUOOPHI:

— KOMIUIEKT BJIQXKHBIX IIPENapaToB I€MOHCTPALMOHHbIN

— KOMIUIEKT repOapHeB 10 CUCTEMATHKE PACTEHUH C ONpeIeIUTeIbHBIMU KapTOUKaMU
— KOMIUIEKT KOJUIEKIIMH JEMOHCTPALIMOHHBIN

— 1udpoBoil MUKPOCKOT OMHOKYJISIPHBIH (C KaMepon)

JIabopaTopHo-TexHOJIOTHYeCKOoe 00opynoBaHue (JlabopaTopHOe 000pyI0BaHUE, TPUOOPHI,

HaOOPBI U1 HIKCIIEPUMEHTA, UHCTPYMEHTHI):
—  MOJENH, MYJISKH, allllUTMKAUN
— KOMIUIEKT MOJeNeN-aNIUIMKaluil JEMOHCTPalllOHHbBIN
— KOMIUIEKT aHaTOMMUYECKHUX MOJIENIEN JEeMOHCTPAIMOHHBIN
— Ha0op MajgeoHTOJOTUYECKUX MYJIsSKEN
— KOMIUIEKT OOTaHUYECKUX MOJIETIEH IEMOHCTPAIIMOHHBII
— KOMIUIEKT 300JIOTHUECKUX MOJENIEN AEMOHCTPAlMOHHBIN
— KOMIUIEKT MYJISDKEN J1EMOHCTPAaLMOHHBIN
— CKeJeT 4eJloBeKa
— TOpC yesnoBeKa pa30opHBIii
— KOMIUJIEKT MOJeJIeH
— KOMIUIEKT CKEJIETOB Pa3JIMYHbIX KJIACCOB KUBOTHBIX
— Tabnuiesl perabedHble
— JIEMOHCTpAIMOHHBIE Y4eOHO-HarJIsIHbIe TOCOOUS
— KOMIUIEKT MOPTPETOB i 0popMiIeHHs KabuHeTa
— nabopaHTcKasl 17151 KaOWHeTa OMOJIOTHH B SKOJIOTHH

—  CTOJI C SIIUKAMH JIJIs XPaHCHUS/TyMOOH
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— Kpecno opucHoe

— CTOJ JJaDOpaTOPHBIN MOEUYHBIN

—  CYyWIWIbHAs MaHeb I TOCYIbI

— 1mkad a1 XpaHeHHs Y4eOHBIX TTOCOOUH

— mkad A7 XpaHEHUS BIAKHBIX MPEMapaToB, 3aIUPAOIIUNACS Ha KITHOY
— mkad a1 XpaHeHHs J1abopaTOPHOU MOCYIbI/TIPHOOPOB

— J1a0OpPaHTCKUU CTOJ

— cTyJa 1abopaTopHbIi

— KOMIUICKT epIiei Ak MBIThS Ta00PaTOPHON MOCY/IBI.
3.2. UudopmanuonHoe odecriedenne 00yueHus

1. [lna peanuzanuu mporpamMmbl OUOIHOTEUHBIH (QOHI 00pa3oBaTEIbHOW OpraHHU3aINH
JIOJKeH UMETh TIeYaTHbIe U/UITH 3JIEKTPOHHBIE 00pa3oBaTelibHbIE U HH()OPMALIMOHHBIE PECYPCHI:
OcHOBHBIE eYaTHbIE U3TaAHUS
AradonoBa UN.b. buonorus: ba3oBbiii ypoBenb: VYueO. ais oOpa3oBaTeNbHBIX OpraHU3alui,
peamsyronux obpazoBatenbHbie nporpammbl CIIO / U.b. Aradonosa, A.A. Kamenckwii, B.H.
Cusornazos. — M.: [Ipoceemenue, 2024. — 271, [1] c.: un.

DJIeKTPOHHBbIE U3IAHMS
buonorus. 10-11 knacce (yriyOneHHBIM YpOBEHb): YU€OHUK JJisi CpEeIHETO 001Iero oopa3zoBanus /

B. H. Speirun [u ap.]; mox obmedt penaknueir B. H. Speiruna. — 2-e u3g. — Mocksa:
NznarensctBo FOpaiit, 2022. — 357 c. — (Hapoanoe nipocBemnienue). — ISBN 978-5-534-15630-
0. — Teker: nsnextponHbi // OOpazoBatenbHast miardgopma IOpait [caiit]. — URL:

https://urait.ru/bcode/509241

O06yxos, /1. K. buonorus: kieTku u TKaHu: yueOHOe mocobue /i CpeHero npoheccuoHalIbHOTO
obpazosanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-e m3i., nepepad. u gom. — Mocksa:
WznarensctBo FOpaiit, 2022. — 358 c. — (IIpodeccuonansnoe obpazosanue). — ISBN 978-5-
534-07499-4. — Tekct: snexTpoHHbIi // O6pa3oBarenpHas mwiatdpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034

buonorus: y4yeOHMK W MpakTUKyM AJIsi CpPelHEro mnpodeccuoHanbHOro odbpaszoBanus / B. H.
SApeirus [u gp.]; nox penakuueit B. H. Speiruna. — 2-e uza. — MockBa: U3parensctBo FOpaiir,
2022. — 378 c. — (IIpodeccuonansHoe obopazoBanue). — ISBN 978-5-534-09603-3. — Texcr:
NeKTpoHHBIH  //  OOpazoBarenbHas — miatgopma  FOpaiit [caiT]. — URL:
https://urait.ru/bcode/489661

I[OHOJ]HI/ITCJII)HI)IC HCTOYHUKHU

Teitnop /. buonorus: 8 3 1. T. 1/ 1. Teitnop, H. I'pun, Y. Crayt; nox pen.P. Conepa ; nep. 3-ro
aHrI. u3n. — 14-e uzn. —M. : Jlabopatopus 3HaHu#, 2022 — 454 c.

[TaBnoBa, E. M. DOxomorus: y4eOHUK H TPAKTUKYM JUIS CpPedHEro MpodeCCHOHATBLHOTO
obpaszopanus / E. U. I1asnosa, B. K. HoBukoB. — Mocksa: M3marensctBo FOpaiit, 2022. — 190
C.

Epemuenko, O. 3. buonorus: yuenue o Owuocdepe: ydeOHOe TmoOcoOMe IJsi CPETHETO
npodeccuonansHoro oopazosanus / O. 3. Epemuenko. — 3-e u3z., nepepad. u momn. — Mocksa:
N3parensctBo FOpaiit, 2022. — 236 c.
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https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

brunos, JI. H. Dxonorus: yaedHOE mocobue ams cpeaHero npodeccuonanbHoro oopazosanus / J1.
H. biiunos, B. B. Tlonsakosa, A. B. Cemenua; non o6mieit penakmueit JI. H. binanoBa. — Mockga:
W3narensctBo FOpaiit, 2022. — 208 c.

bproxanp, ®@. @. [Ipombimnennas skosiorus: yaeoHuk /| O.®. bproxans, M.B. I'padkuna, E.E.
Cnoousakosa. — MockBa: POPYM: UHDPA-M, 2022. — 208 c.

Hecmenosa, H. H. DKOJIOTHSI 4YeJIOBeKa: YYEOHMK W MPAKTUKYM JUISI  CPEIHETO
npodeccuonansHoro oopaszosanus / H. H. HecmenoBa. — Mocksa: M3narensctBo FOpaiit, 2022.
— 157 c.

buonorus nns npodeccuii u CrenuatbHOCTEH TEXHIYECKOTO U €CTECTBEHHO-HAYYHOTO TTPOdUIIeH:
YYEOHHK JUIsI CTY/. YUpekaeHui cpen. npod. oopazosanus / B. M. Koncrantunos, A. I'. Pe3zanos,
O. E. ®aneesa; nox pea. B. M. KoncrantunoBa. — M.: M3natensckuit neHTp «Akagemus», 2016/
—336.c.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHSA YYEBHOI'O IIPEJIMETA

KoHTpoJib ¥ 01leHKa pacKphIBAIOTCS Yepe3 AUCHUITMHAPHBIE PE3yNIbTaThl, yCBOCHHBIE 3HAHUS U
MpUOOpETEHHBIE CTYIEHTAMU yMEHHMs, HallpaBJIeHHble Ha QopMuUpoBaHue oOOUMX U
npodeccnoHanbHbIX KOMIETEHIIUH.

Oomasi/npodeccuoHanbHa
sl KOMIIeTEHIIUsI

Pa3zgen/Tema

Tun oeHOYHBIX MepPONPUSTHUS

OK 01. BeiOupars crnocoOsl

perieHus 3ama4 |41 - 4.3, 5.1-5.3, | Paspaborka rimoccapus
npohecCHOHATBLHOM 5 4TT-0/c”, 6.1-6.4, 3amnoHeHHe CPaBHHUTEIBHBIX
npHverITE O 7173, 8183, 9193, | T
K pa3JIMYHbIM KOHTEKCTaM 10.1-10.3, 10.41T-o/c, YcTHBII onpoc
10.5T1-o/c, IL1, | NMukranr  wa  wucnoms3oBanue
11.211-0/c, 12.111-0/c, apryMEHTOB, OMOJIOTUYECKOI
13.1-13.2I1-0/c TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyansHas
camocTosiTelbHas paboTa
[Ipencrapnenue pe3yNbTaToB

Temsr 1.1, 2.1, 3.1 -3.3,

OO6cykaeHue o BOIpocam JICKIUH

NPaKTUYECKUX padboT
KonTponbsHbIe paboThI
3amuTa TBOPUYECKUX padoT

3amura VHJIUBULYaJIbHBIX
MPOEKTOB
Brimmonnenue 3aJaHul

MMPOMEXKYTOUYHOM aTTECTAUH

OK 02. HUcnonwzoBats | Temsr 1.1, 2.1, 3.1 -3.3, | OuenuBaemMasi AUCKYCCHUS IO
COBPEMECHHEIC cpeacrtea |41 - 4.3, 5.1-5.3, | BompocaM JIeKIHH
MOKCKa, aHaIH3a 54T-o/c, 6.1-6.4, 7.1- Pa3paboTka MeHTaIbHON KapThl B
EHQ)opMauHHHHTepHpeTaHHH 73, 8183, 9193, EI:;P(I);EZEE:); 3alnATa
u I/IH(l,)OpMaIII/IOHHBIe 10.1-103, 104II-ofc, 71abopaTOPHBIX paboT
TEXHOJIOTHH 10.5T1-o/c, 111, | MpencraBienne pe3yNnbTaToB
s Bemonnenus  3amau | 11.211-o/c,  12.111-0/c, | mpakTnueckux paGot
npodeccuoHaNbHOM 13.1-13.2I1-0/c [IpeacraBnenune ycTHbIX
JIEATEITIbHOCTH COO0IIIEeHUH ¢ Mpe3eHTalueH,
MOITOTOBJICHHBIX IO MEPEUHIO
HUCTOYHUKOB, PEKOMEHIOBAHHBIX
npenoaaBaTenemM
OK 04. OddexktuBno | Temsr 1.1, 2.1, 3.1 -3.3, | O6cyxaeHne O BOMPOCAM JICKITUU
B3aMMO/ICHCTBOBATH 41 - 4.3, 5.1-53, WunuBunyansHas
v paboTaTh B KOJIIEKTHBE | 5 4[T-o /e, 6.1-6.4, 7.1- | CaMOCTOATEIbHAs pabora
U KOMaHJie 73, 8183 9193 Epaelf{:;z:gfﬁfe o pe3yIbTaToB
10.1-10.3, 10.4II-ofc, 351111/1Ta TBOp‘-IeI())KI/IX pabot
10.5I1-0/c, 11.1, | 3amura WHIUBUIYATbHBIX
11.21T-o/c, 12.111-0/c, | mpoexToB

13.1-13.211-0/c

TIpodeccnoHanbHO OPUEHTUPOBAHHOE COAEPKAHME (COMEPIKAHNE TIPUKIIATHOTO MOYJIs)
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OK 07. CogzeiicTBOBaThL
COXPAHECHHUIO OKPYKaIoei
Cpeibl,
pecypcocOepeReHHIO,
MPUMCHSTH 3HAHUS

00 H3MCHCHHH KJIHMMAaTa,
IPHHIMIBL  OePEKIUBOTO
pOu3BOJCTBA, 3()(eKTUBHO
JIEMUCTBOBATE

B UPE3BBIYAIHBIX CHTYAIIHIX

Temsr 1.1, 2.1, 3.1 -3.3,

41 - 43, 5.1-53,
5.4I1-o/c, 6.1-6.4, 7.1-
7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.411-o/c,
10.511-o/c, 11.1,
11.211-o/c, 12.111-o/c,

13.1-13.21T-0/c

OOcyxeHne 1Mo BOIpocaM JIEKIUH
Pazpabotka rimoccapus

3anonHeHue CPaBHUTEIbHBIX
TaOIIuUI

TectupoBanue

VYerHbli onpoc

JukraHT Ha UCIIOJIb30BaHUE
apryMEHTOB, OMOJIOTUYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBunyanbHas
camocrosTelbHas paboTa
IIpencrasnenue pe3yabTaToOB

IPAKTUYECKUX paboT
KoHTponbHbIE paboThI

3amura TBOpUYECKUX padoT

3amura MHJUBU1YaJIbHbBIX
IIPOEKTOB

Brimonnenune 3amanuit
IIPOMEKYTOYHOM aTTECTalluN
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