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Pabouas mporpamma yueOHoro mpeamera YII.13 buonoruss paspabortana B
COOTBETCTBHHM CO CJICAYIOIMMH HOPMATUBHBIMU JOKYMEHTAMU:

- @epepanbHbii 3akoH «O0 o0pa3zoBanuu B Poccuiickoit denepanuu» OT
29.12.2012 N 273-03;

- Ilucemo MunuctepctBa obpazoBanusa u Hayku Poccun ot 17.03.2015 N 06-
259 «O HampaBlieHUU JOpPaOOTAHHBIX PEKOMEHAAIMI MO OpraHU3aAlMH TOTYyYEHUs
cpenHero ofmiero oOopa3oBaHusl B Mpeeax OCBOSHHUS 00pa30BaTEIbHBIX MPOTPaMM
cpeaHero npohecCuoHaIBHOTO 00pa30oBaHMs Ha 0a3e OCHOBHOTO 00111ero 00pa3oBaHuUs
C yYeToM TpeboBaHuil (¢enepanbHbIX TOCYJAPCTBEHHBIX 00pa3oBaTEIbHBIX
CTaHAAPTOB MW  MOJy4yaeMod nmnpodeccud WM  CHEUUATBHOCTH  CPEIHEro
npodeccruoHanbHOTO 00pa30BaAHUS;

- [InceMo Munucrepctsa npocsemennss Poccun ot 20.07.2020 Ne 05-772 «O
HaIpaBJICHUH HHCTPYKTUBHO-METOINYECKOTO TUCHEMay;

- [Ipukaz MunuctepcrBa npocsemienusi Poccun ot 22.03.2021 Ne 115 «O6
yTBepxKIaeHun llopsinka opraHu3aniMi W OCYIIECTBIEHUS  0Opa3oBaTEIbHOMN
NEeSATEIPHOCTH MO  OCHOBHBIM  00II€00pa3oBaTebHBIM  IporpaMmam -
00pa3oBaTeNbHbIM MPOrpaMMaM HAa4aJIbHOT'O OOILEro, OCHOBHOT'O OOIIEro U CPeIHETo
obmero obpa3oBaHus» (3apeructpupoBaH B Muniocte Poccunm  20.04.2021,
peructpauuoHHbiil Ne 63180);

- Ilpuxa3 MunucrepctBa npocseuieHuss P® ot 24.08.2022 Ne 762 «O0
yrBepkaenun [lopsiaka opraHuzanMu U OCYIIECTBICHHUS  00pa30BaTEIbHOU
NEeATENbHOCTH O 00pa3oBATENbHBIM IpPOTpaMMaM CpPEIHEro0 MPO(EecCHOHATBLHOTO
00pa3oBaHUs;

- [Ipuka3 MunucrtepctBa npocsenieHus PO ot 18 mas 2023 r. N 371

"O6 yTBepxkaeHun QeaepasbHOM 00pa30BaTEIBLHON MNPOrpPaMMBI  CPEIHETO
obmero odpazoBaHus';

- Ilpuka3z MunucrepctBa npocseuienus Poccum ot 27.12.2023 Ne 1028 «O
BHECECHUU W3MEHEHHUM B HEKOTOpPhIC MpUKa3bl MHUHHCTEPCTBA O0Opa30BaHUS U HAYKH
Poccuiickon @enepanuun 1 MunucrepcrBa npocsemienus Poccuiickon Penepanuu,

Kacaromuecss  (enepanbHbBIX TOCYAApPCTBEHHBIX  0O0pa30BaTeNIbHbIX  CTaHAAPTOB
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OCHOBHOTO  00miero  oOpa3oBaHWsi ®  CpeAHETro  oO0mero  oOpa3oBaHU»
(3apeructpupoBan B Muntocte Poccum 02.02.2024, peructpanuoHubii Ne 77121,
Bcrynaet B cuity ¢ 01.09.2024);

- Ilpukaz MunucrepctBa npocsenieHusi Poccum ot 01.02.2024 Ne 62 «O
BHECEHUH U3MEHEHH B HEKOTOpble TMpuKa3bl MUHUCTEPCTBA MPOCBEUICHUS
Poccuiickoii ®@enepanuu, kacaromuecs (enepaibHbIXx 00pa30BaTENbHBIX MPOrPaMM
OCHOBHOrO  oOmero  oOpa3oBaHusi U CpeaHero  oOmero  oOpa3oBaHUs
(3apeructpupoBan B MuHrocte Poccun 29.02.2024, peructpamuonnsii Ne 773780,
ctynaeT B cuity ¢ 01.09.2024);

- Ilpuka3z MunucrepcrBa npocemenuss Poccun ot 19.03.2024 Ne 171 «O
BHECEHUM M3MEHEHWW B HEKOTOpbIE MpHKa3bl MMHUCTEPCTBA MPOCBEIICHUS
Poccuiickoii ®@enepannu, Kacaromuecs (enepaibHbIX 00pa30BATENbHBIX MPOTPaMM
Ha4yaJbHOro 001Iero oOpa3oBaHMs, OCHOBHOTO OOIIEro 0oOpa3oBaHUs U CPEIHETO
obmero obpa3oBaHus» (3apeructpupoBan B Muniocte Poccum 11.04.2024,
peructpanuonubiit Ne 77830, Bctymaet B cuiy ¢ 01.09.2024);

- ®I'OC CIIO no cneumnansHoctd 19.02.12 TexHOJOTUA TPOAYKTOB MUTAHUSA
U3 JKMBOTHOTO ITPOMCXOXKICHHUs, YTBepkKIeHHbIM [Ipukasom MunucrepcTBomM
npocsenieHust Poccun Ne 343 ot 18 mast 2022 ropa;

- OcHoBHass  mpodeccuoHallbHasi ~ oOpa3oBaTelibHAsl ~ MporpamMma  II0
cennasnibHOcTH  19.02.12  TexHonorus MNPOAYKTOB NUTAaHHUS W3 KUBOTHOTO
IPOUCXOKIEHUS, yTBepkaAeHHas nprukazom aupekropa 'AIIOY HCO «HKIIITulD» ot
30.08.2024 r Ne 302;

- Pabouas mporpamma Bocnutanus 'AIIOY HCO «HKIIIull» x OITIOII no
cneunasnibHocTH  19.02.12 TexHonorus MNPOAYKTOB TUTAaHUS W3 KUBOTHOIO
MPOUCXOXKICHUS,;

- Ilpumepnass pabGoyass mporpamMmma 001I€00Pa30BATEIHHON JUCITUTITMHBI

«buonorusy nis mpoPecCHOHAIBHBIX 00pa30BaTEIbHBIX OpPTraHU3aIlfi, YTBEPKICHHAS

npotokosoM Ne 14 ot 30.11.2022 r. @I'bOY AI1O MPIIO;



Opranusanus pazpabotuuk: ['ocynapcTBeHHOE aBTOHOMHOE MpodeccrnoHalbHOEe
oOpazoBarenbHoe yupexjaenrne HoBocubOupckoi obnactu «HoBocubupckuit Kouiemk

MUIIEBON IPOMBIIIJICHHOCTH U MEPePadOTKID)

CocraButens__Huna AHCKC&HI{DOBH& ACTaHKOBa, NpenoJaBaTeldb BBICHICH

KBaHHd)HKaHHOHHOﬁ KaTcropuu

CornacosaHo

MeTtoauct /H.N. Jlyraesa /

Paccmotpeno Ha 3acenanuu [11[K O6meoOpa3oBaTenbHbIX,
MaTeMaTHYCCKUX U OOIIMX €CTECTBEHHOHAYYHBIX JUCITUILINH
npotokos Ne 1 ot 29.08.2024 .

[Ipencenarens KOMUCCUU /N.B.Yepuona/
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEW HPOIPAMMBI
YYEBHOI'O IPEAMETA YII1.13 BUOJOI'UsI

1.1. MecTo y4eOHOro mpeamMera B CTPYKType OCHOBHOI 00pa3oBaTeibHOM
NMPOrpaMMblI

VYuebnbii npeamer VYII. 13 buonorus sBnsieTcs 0053aT€IbHOM YacThbiO
00111€00pa30BaTEeIbHOTO ITMKJIA y4eOHOro IUIaHa OCHOBHOM TMpodheCCHOHAIBHOM
obpazoBarenpHoi mporpammbl CIIO (OIIOIT CIIO) B cootBerctBUu ¢ ®I'OC CIIO
no croendaibHOoCcTA 19.02.12 TexHONMOTHS MNPOJYKTOB MUTAHUS M3 >KUBOTHOTO
MIPOUCXOKICHUS

1.2. Ilesiu ¥ UIAaHMPYeMble pe3yJbTaThl 0CBOEHHS MpPeAMeTa

1.2.1. llean nmpeamera

Conepxanue nporpammsel yueoHnoro npeaMera YI1.13 buonorust HanpaBiieHO Ha
JOCTHXKCHUE CIICTYIONIUX 1EJICH:

- hopMUpOBaHUE Y CTYJICHTOB MPEJACTABICHUS O CTPYKTYPHO-(YHKIIMOHAIBHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOTO paHra KaK OCHOBBI MPUHSITUS PEIICHUN B
OTHOIIIEHUH 00BEKTOB KUBOM MPHUPOJIBI U B MPOU3BOJACTBEHHBIX CUTYAITUSX;

- dbopmMupoBaHUE€  TIOHMMAaHUST  CTPOCHHS,  MHOTooOpasus U
OCOOCHHOCTEHM JKHMBBIX CHCTEM PA3HOIO YPOBHS OpTraHW3alMH, 3aKOHOMEPHOCTCH
IPOTEKaHMUS OMOJIOTHYCCKHUX IMPOIIECCOB M SIBIICHUM B OKPYXKAIOIIIEH cpejie, [eIOCTHON
Hay4YHOU KapTHUHBI MHUPA, B3aUMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTHE YMEHHS OIPEICIATh KUBBIE OOBEKTHI B MPHUPOJE; MPOBOIUTH
HaOJIOJICHUST 32 DKOCHUCTEMaMH IS BBISBJICHUS €CTECTBEHHBIX W AHTPOIOTEHHBIX
W3MEHEHHM, HHTEPIPETUPOBATh PE3yJIbTaThl HAOJIIOACHU;

- (bopMuUpOBaHHE HABBIKOB IIPOBEACHHUS IPOCTEHITUX OHOJOTHYCCKUX
OKCIIEPUMEHTAJIbHBIX ~ MCCIEOBAHUM ¢  COOMIOJIGHHEM TpaBUil  OE30I1acCHOro
oOpariieHust ¢ 00beKTaMH U 000pyI0BaHUEM;

- pa3BUTHE YMEHHsI HCIOJB30BaTh HMHQPOPMAIUIO  OHOJOTUIECKOTO

XapakTepa U3 pa3IniyHbIX HCTOYHUKOB;



- dbopMupoBaHWEe  YMEHHS ~ TPOTHO3UPOBATh  TOCHEICTBHUS  CBOEH
AESTENIbHOCTH TIO0 OTHOIICHMIO K OKpY’Kalolell cpene, COOCTBEHHOMY 3J0POBBIO;
000CHOBBIBaTh U COOJIIOAATH MEPhI MPOPMITAKTUKHN 3a00JIEBaHUA;

- dbopMupoBaHEe TOHWUMAHUS 3HAYUMOCTH JOCTHIKCHHH OWOJIOTHYECKON
HAyKH W TEXHOJOTMA B TMPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKAa, pPa3BUTHS
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHA.

1.2.2. Ilnanupyemble pe3yJibTaTbl OCBOCHHMSI Y4eOHOIO mpeaMera B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

PesynbraTom ocBoenusi yueObHoro npenmera YII. 13 buonoruss Ha ypoBHE
cpeaHero ooOmero oOpa3zoBaHusi B cooTBeTcTBUM ¢ TpedoBanusmu OI'OC CIIO
aBisieTcs: GOPMUPOBAHUE U PA3BUTHE COOTBETCTBYIOIIMX OOIIUX KOMIETEHIUH (fanee

OK) u mpodeccrnonanbupix komnerenuii (nanee 11K).



Kox u HaumeHnoBaHue
hopMHUpyeMBIX
KOMIIETEHIIUHA

[Tnanupyemble pe3yabTaThl OCBOSHHUS Y4€OHOTO IpeaMeTa

Oo6mue

[IpenmerHbie

OK 01. Beibupats criocoObt
pelieHus 3a1a4
npoQeCCUOHATBLHON
NESATCIIbHOCTH
NPUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

B yacTH Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TpPYAy, OCO3HAaHHME IIEHHOCTHU
MacTepcTBa, TPYI0II00ue;
- TOTOBHOCTH K  AKTHUBHOM  JICSITEIIBHOCTHU

TEXHOJIOTUYECKON M COLMaNbHOM HalpaBIEHHOCTH,
CIOCOOHOCTh ~ WHHIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO 1€ATEIIbHOCTD;

- MHTEpEC K Pa3IMYHbIM cepaM MpodheccuoHaATbHOM
NesITebHOCTH,

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMHU:

a) 0a30BbIe JJOTHYECKHE 1eiiCTBUS:

- CaMOCTOSITENILHO (dhopMynupoBarth u
aKTyaJIM3UpOBaTh  MpOOJIeMy, paccMaTpuBaTh  €¢
BCECTOPOHHE;

- YCTaHaBJIMBATb CymeCTBCHHBIﬁ IMpU3HAK niim
OCHOBaHUSl s CpaBHEHHUSA, KIacCUPHUKAIUU U
0000IIICHHS;

- ompeAensATh LETH  JeITeNbHOCTH,  3aJaBaTh

mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUA,

- BBISIBIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUS B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCHUTb KOPPEKTHBBI B JIEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTAaTOB LECIAM, OUCHWBATH PUCKU
TIOCIIEACTBHI JIeATETHHOCTH;

- pa3BUBATh KPCATHUBHOC MBINUJICHUC IIPH PEHICHUU
KU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HCCIEI0BATEIbLCKHE TeHCTBHS:

- BIIQJICTh HAaBBIKAMH Yy4YeOHO-HCCIICIOBATEILCKONH |
HpOGKTHOﬁ ACATCIIbBHOCTH, HAaBBIKAMHN Pa3pCUHICHUA

c(OpPMUPOBAHHOCTh 3HAHUI O MECTe M pOJIM OHOJOTHH B CHCTEME
Hay4yHOTO 3HaHWS; (PYHKIIMOHAIBHON TPaMOTHOCTH YEIOBEKa JIs
peleHus )XU3HEHHBIX MPo0IeM;

c(hOpPMHUPOBAHHOCTH yMEHUS pacKpbIBaTh coJiepKaHue
OCHOBOMOJIArarmux OHOJIOTHYEeCKUX TEPMHHOB M MOHSTUN: JKU3HbD,
KJIETKa, TKaHb, OpPTraH, OPTaHW3M, BHJ, MOIYJSAIUSA, SKOCHCTEMA,
OuoreHo3, omocdepa; Meradosm3M (0OMEH BEIIECTB U MPEBpAICHUE
JHEpruM), Tromeocta3 (caMoperynsiius), OwocuHTe3  Oelka,
CTPYKTypHasi ~ OpraHM3alusi KHUBBIX  CHUCTEM, JTUCKPETHOCTH,
caMOperyJisLus, CaMOBOCIIPOU3BECHUE (penpoaykuusi),
HACJIEICTBEHHOCTb, HW3MEHUYMBOCTh, SHEPrO3aBUCUMOCTb, POCT U
pa3BUTHE, yPOBHEBAS OPTaHU3AINS;

c(hOpMUPOBAHHOCTh YMEHUS pacKpbIBaTh coJiepKaHue
OCHOBOIIOJIATal0IINX OMOJIOTUYECKUX TEOPUHM U TUIIOTE3: KICTOYHOM,
XPOMOCOMHOM, MYTallMOHHOW, 3BOJIOLMOHHON, MPOUCXOXKICHUS
YKU3HH U YEJIOBEKA;

chOpPMUPOBAHHOCTh ~ YMEHHSI  PAcKpbIBaTh  OCHOBOIIOJIATAIOIIHE
Ouosnormuyeckue 3akoHbl U 3akoHoMepHoctd (I Menpens, T.
Moprana, H.M. BaBunosa, 3. I'ekkens, ®. Mromnepa, K. bapa),
TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

MpUOOPETEHHE OMbITa MPUMEHEHUS OCHOBHBIX METOJIOB HAy4YHOTO
TO3HAHMS, HWCTOJIb3yeMbIX B OHOJOTUM: HAOTIOIEHUS U OMUCAHUS
YKUBBIX CHCTEM, MPOLECCOB U SIBJICHUMN; OpraHu3aluu U NpOBEICHUS
OMOJIOTHYECKOTO YKCIEPUMEHTA, BBIIBIKCHHS THUIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXKIy HCCIEAYEeMbIMA BEITUYUHAMU, OOBSCHEHHS
MOYYEHHBIX pe3yJdbTaTOB W  (POPMYIHUpPOBAHMS  BBIBOJIOB C
HCMOJIb30BAHUEM HAayYHBIX MOHATUN, TEOPUH U 3aKOHOB;
c(OPMUPOBAHHOCTh YMEHHS BBIJCIATH CYIIECTBCHHBIC IMPU3HAKH
BUPYCOB, KIJIETOK NPOKApHUOT M OSYKapUOT; OIHOKIETOYHBIX H
MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIIEHO30B U SKOCUCTEM;




npo0Jem;

- BBIABIISATH MNPUYUHHO-CJIICACTBCHHLIC CBsA3U u
aKTyaJIM3MpOBaTh 3a/iady, BBIJBUTATh THIIOTE3Yy €€
pelICHUs, HAaXOAWUTh apryMCHTBI I OOKa3aTCJIbCTBA
CBOMX YTBEPXKJICHWH, 3aJaBaTh NapaMeTpel U
KPUTEPHUU PEIICHUS;

- aHAJIM3UPOBATH TIOJYYCHHBIC B XOZC PEIICHHS 3a]1a41

pe3yJIbTaThl, KPUTUYECKHU OLICHUBATh 150.
JIOCTOBEPHOCTD, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBUSIX;

- YMETb IEPEHOCUTHb 3HAHMS B IIO3HABATEIBHYIO U
MIPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;
- YyMeTb UHTETPUPOBaTb 3HAHUA U3
MpeAMETHBIX 00JIacTeH;

- BBIBUTaTh HOBBIE UJEH, NIPEAIAraTb OpUrHHAIBHBIC
MOJIXOJIbl U PEILLIEHUS;

- CMOCOOHOCTh UX HCMOJIb30BAaHUS B MO3HABATEIIbHON
Y COIIMAIbHOM NPAKTHUKE

pa3HbIX

0COOEHHOCTH TPOIECCOB 0OMEHA BEIIECTB U MPEBPAIICHUST YHEPTUU
B KJIETKE, (DOTOCHHTE3a, IUIACTUYECKOTO M YHEPTETUIECKOTO 0OOMEHa,
XEMOCHHTE3a, MHTO03a, MeiH03a, OIUIOJOTBOPEHHS, PAa3BUTHI U
Pa3MHOXKEHUS, WHIUBUIYAITBHOTO pa3BUTHSA opranusma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAaHUE, €CTECTBEHHOTO OTOOpa,
BUJ000pa3oBaHusi, MPUCHOCOOJICHHOCTH OPraHU3MOB K cpele
OOWTaHUs, BIUSHHUS KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIOTCHHBIX
M3MEHEHUI B 3KOCUCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTA BEILIECTB
¥ MIPEBpaIlCHUE SHEPTHH B OHocdepe;

c(OPMHPOBAHHOCTh yYMEHHUS pemaTh OHOJOTHYECKHE 3a/ayuH,
COCTABJISAITh TCHOTHIIMYECKHE CXEMbI CKPCUIMBAHUS JUIS Pa3HBIX
TUIIOB HACJICJIOBAaHUSI MPU3HAKOB y OPTraHU3MOB, COCTABIIATH CXEMbI
nepeHoca BEUIECTB M JHEPrMM B OSKOCHCTeMax (LENmd MUTaHus,
TUIIEBHIE CETH)

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOWCKa, aHaJN3a 1
UHTEPIIPETAIAN
UHPOPMALIUU U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMS 32124
npoecCuoHaNBHOM
NESTSIIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpMUPOBAHHOCTh MHPOBO33PEHH,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKl U OOIIECTBEHHOM NpaKTUKH, OCHOBAaHHOTO Ha
JMajore KyJIbTyp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHDE;

- COBEpILEHCTBOBAaHUE SI3BIKOBOW W YHMTATEIbCKOU
KyJIbTYpbl KaK CpEICTBA B3aUMOACUCTBUS MEXKIY
JIOJbMU U TTO3HAHUS MUDPA;

- OCO3HAaHHWE IEHHOCTM HAY4YHOW JESATEIbHOCTH,

TOTOBHOCTb OCYHIECTBIISTh MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO JI€ATEIbHOCTh UHIWBUIYaIbHO U
B I'PYIIIIE;

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKU OLIEHMBATh MH(OpMAIUIO
OMOJOTMYECKOI0  COJIEp)KaHUs, BKJIIOYAIONIYI0 IICEBJAOHAy4YHBIE
3HaHUS U3  Pa3IMuYHBIX  HCTOYHHUKOB  (CpeACTBa  MacCOBOM
nH(pOpMalLIUY, HAYYHO-TIONYJISIPHbIE MaTepuabl); UHTEPIPETUPOBATD
STHYECKUE AaCMEKThl COBPEMEHHBIX HCCIEIOBaHUA B OHOJIOTHH,
MCIHUIINHE, 6I/IOTeXHOHOFI/II/I; paccMaTpuBaTh rio0anLHbIE
HKOJIOTUYECKHE MPOOJEeMbl COBPEMEHHOCTH, (HOPMHUPOBATh I10
OTHOIICHUIO K HUM CO6CTB€HHYIO IIO3UIINIO,

c(OpPMHPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U
YCTHBIE COOOIIEHHs]I Ha OCHOBE OMOJIOrHMYecKod HHpOpMalUU U3
HECKOJIbKMX MCTOYHHMKOB, T'PAMOTHO MCIOJIb30BaTh IOHSATUHHBIN
amnmapaT OMoJIoTHr




[I03HABATEIbHBIMU JEHCTBUSAMMU:

B) padora ¢ nHgopManmeii:

- BJAJeTh HaBbIKAMM IIOJy4eHHMs HH(POpMALMU U3
HUCTOYHUKOB  pa3HbIX  THUIOB,  CaMOCTOSITEJILHO
OCYLIECTBIATh IIOUCK, AaHAIU3, CHCTEMAaTHU3aLUI0 U
MHTEpPOpETani0 HHGOPMAIMK PAa3IUYHBIX BUIOB U
¢bopM npencTaBieHMs;

- co37aBaTh TEKCThI B PA3IMYHBIX opMaTax c y4eToM
HazHaueHus HMH(pOpPMalMM M LEJIEeBOH ayAuTOpuH,
BBIOMpas ONTUMAbHYIO (OpMy TpENCTaBICHHUS U

BU3YyaJIM3alluu;
- OLICHUBATh JOCTOBCPHOCTD, JICTUTUMHOCTB
PIH(bOpMaI_[I/II/I, €C COOTBCTCTBHUC IIpaBOBbBIM n

MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIOJB30BaTh CPEACTBA HMH(MOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTMA B  PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKaTHBHbIX "
OpraHM3aIMOHHBIX 3a/1a4 ¢ COOJII0IeHUEM TpeOOBaHUI
SPrOHOMHKH, TEXHHUKH O€30MacHOCTH, T'MTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX M ATUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

- BJaAeTh HABBIKAMU pACIIO3HABAaHUS W 3allUTHI
uHpopmanuy,  MHPOPMALMOHHOM  0E30MacHOCTH
JMYHOCTH

OK 04. O dexTrBHO
B3aMMOJICHCTBOBATH u
paboTaTh B KOJUIEKTHBE H
KOMaH/Ie

- TOTOBHOCTbh K CAMOPAa3BUTHUIO, CAMOCTOATENBHOCTU U
CaMOOIIPEIEIICHUIO;

-OBNI/ICHHE HaBBIKAMU Y4eOHO-UCCIIE0BATENbCKOH,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;

OBaanenue YHUBEPCAJIbHBIMH
KOMMYHUKATHUBHBIMH /1eHiCTBUSIMH:

0) coBMeCTHas1 1eSITeJIbHOCThD!

- IIOHHUMAaThb u HUCIIOJIb30BaTh NPpEUMyHICCTBa

NpUOOpETeHUEe OMbITa MPUMEHEHUS OCHOBHBIX METOJOB HAyYHOTO
MO3HAHUS, HMCIOJIb3yeMbIX B OHOJOTMU: HAOMIOACHHUS U OMHCAHUS
JKUBBIX CUCTEM, IPOLECCOB U SIBJICHUMN; OpPraHU3aluu U IPOBEICHUS
OHMOJOTrMYECKOr0 IKCIEPUMEHTA, BBIBUKEHHSI THIIOTE3, BBISBICHUS
3aBHUCUMOCTH MEXJIy HCCIEIyeMbIMU BEIMYMHAMH, OOBSCHEHUS
MOJyYEHHBIX  pPEe3yJbTaToB M  (OPMYJIUPOBaHHUS  BBIBOJOB C
HCIIOIb30BAHUEM HAYYHBIX ITOHATUHN, TCOPUN U 3aKOHOB
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KOMAaH/IHOW ¥ MHIUBUIYyaJIbHON PabOTHI;

- I[PUHUMATh LEJIA COBMECTHOM JIESATEIBbHOCTH,
OpraHu30BbIBaTh U KOOPIAUHUPOBATH JICUCTBUS MO €€
JOCTHXKCHHUIO: COCTAaBIISITh IJ1aH JIeHCTBUH,
pacnpenenarb pojd € y4eTOM MHEHHM Y4YaCTHHKOB
00CYXKIaTh pe3yNIbTaThl COBMECTHOU paboTHI;

- KOOPJIMHUPOBATh U BBINOJHATH PabOTy B YCIOBUSX

peabHOTO0, BUPTYATBHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJCICTBUS;
- OCYWIECTBJISITh  IO3UTUBHOE  CTPATETHYECKOE

MOBEJICHUE B PA3UYHBIX CHUTYalUsX, HPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh HHUITUATHBHBIM
OBiajeHHe YHHBePCAJIbHBIMH PeryJATHBHbIMH
JeHCTBUSIMM:

I') IPUHATHE ce0s M APYTUX JIIO/Ieii:

- NMPUHUMATH MOTHUBBI M apTyMEHTBI JPYTHX JFOICH
MIPH aHAJN3e Pe3yIbTaTOB ACSITENLHOCTH;

- MPU3HABaTh CBOE IMPaBO U MPABO APYTHX JIOJACH Ha
OIIIMOKH,

- pa3BHWBaTh CIIOCOOHOCTH IMOHUMATh MHP C TIO3HIIHH
JPYroro 4ejoBeKa

OK 07. CogeiicTBOBaThH
COXPaHEHHIO OKPY>KAIOIIEH
cpenpl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUA 00
U3MEHEeHHUHU KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3PPEKTUBHO
JNIENUCTBOBATE B
Ype3BbIUYANHBIX CUTYAIHIX

B o0s1acTH 3K0JI0rH4eCKOro BOCIIUTAHUSA:

- cOpMHUPOBAHHOCTH JKOJOTHYECKOW KYIBTYPHI,
MMOHUMAaHUE  BJIUSHUSA  COLIHMAIBHO-DPKOHOMHUYECKUX
IPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOU
Cpensl, OCO3HaHUE rJ100aJIBbHOTO Xapakrepa
IKOJIOTHUECKUX TPOOIIEM;

- IUIAHUPOBAHME M OCYLIECTBICHUE JEHCTBHM B
OKpYXKalolllel cpele Ha OCHOBE 3HAHUA LEled
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HEINPUATHE IEUCTBUM, NPHUHOCIUIUX BpeI
OKpY>Karolleu cpere;

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH TMOJTYYEHHBbIC 3HAHUS IS
00BsICHEHUST OMOJIOTUYECKUX TMPOLIECCOB U SBICHUH, JUIS TMPHHSITHS
MPAaKTUYECKUX PEIICHHWA B IOBCEAHEBHOM JKM3HH C LEJBIO
obOecrieueHuss 0€30MAaCHOCTH  CBOETO  370POBbSI W 3J0POBBS
OKPY’KaIOIIHX JIFOJICH, COOIOACHUS 3J0pOBOTO 00pa3a KU3HH, HOPM
rPAMOTHOTO TOBEJIEHUS B OKpYXalolled TMPUPOJHOM CpeJe;
ITOHHMaHHe HEOOXOIMMOCTH HCTIOJIb30BaAHMS JOCTHIKCHHAHN
COBpEMEHHOW OWOJIOTUM W OWOTEXHOJOTHHA JUIsl PalMOHATBLHOTO
MIPUPOIOTIONE30BAHUS
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HeOJIaronpusTHbIe
IpEANPUHUMACMBIX

- yMEHHE  MPOTHO3UPOBATH
DKOJIOTHYCCKUE  IOCICIACTBUS
JIEUCTBUM, IPEIOTBPAILIATh UX;

- pacHIMpeHHE OIbITa ACATETBHOCTH ASKOJOTHYECKOU
HaIpaBJIECHHOCTH;

- OBIAJICHWE HAaBBIKAMH y4eOHO-MCCIEI0BaTENbCKOH,
HpOCKTHOI/I U COLIMAJIBHOU ACATCIBHOCTU

[IK 1.1. OcymecTBasTh
cIa4y-TIPUEMKY CBIPbS U
PacXoIHBIX MaTepPUaJIOB JIJIs
MIPOU3BOICTBA IIPOYKTOB
MIATAHUS U3 MSICHOTO CBIPbS.
[IK 1.2. OpranuzoBbiBath
BBIIOJIHEHHE
TEXHOJIOTHYECKUX OTeparui
MPOU3BOJCTBA IPOTYKTOB
MUTAHUS U3 MSICHOTO CBHIPhS
Ha aBTOMaTU3HPOBAaHHBIX
TEXHOJIOTHYECKHUX JTUHHIX B
COOTBETCTBUH C
TEXHOJIOTHYECKUMHU
MHCTPYKIUSMH.

TOTOBHOCTb K TPY/Y, OCO3HAHUE [IEHHOCTH
MacTepCTBa, TPYIOIIO0HE;

OBJIAICHUC HaBbIKaMU y‘le6HO'HCCH@HOB&TCJ’IBCKOﬁ,
IIPOCKTHOU M COITMAJIbHOU JCATCIbHOCTH.

OCO3HaHHE LIEHHOCTU HAY4YHOM AEATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESITENIBHOCTh MHIMBUYaIbHO U

B IpYIIIIE.

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe U POJNMU OMOJIOTMU B CHCTEME
HAYYHOTO 3HaHUS; (PYHKIMOHAIBHOW TPAMOTHOCTH YEIOBEKa JUIS
pelLIeHNs KU3HEHHBIX po0IIeM;

c(OPMHPOBAHHOCTh yYMEHHUSI TPUMEHSTH TMOJYYCHHBIC 3HAHUS IS
00BsICHEHUS! OMOJOTMUYECKUX MPOLIECCOB U SBICHHM, s MPUHATHUSL
MPAaKTUYECKUX PEIICHWA B IIOBCEJHEBHOM JKM3HU C LEJBIO
oOecrieyeHuss 0€30MAaCHOCTH  CBOETO  3JI0POBbSI M 370POBbS
OKPY>KaIOIIUX JIFOJCH, COONIIOACHUS 30pOBOTO 00pa3a KU3HU, HOPM
IPaMOTHOTO TIOBEJCHUS B OKpYXKalILled MNpUpoJHON cpene;
MOHWMaHWe  HEOOXOAMMOCTH  WCIOJNB30BaHUS  JOCTIIKEHHA
COBPEMEHHOM OHOJOrMM M OHOTEXHOJOTHH Uil PaLMOHAIBHOTO
MIPUPOJIOTIONIE30BAHHS

B pamkax nmporpammel yue6Horo npeamera YI1.13 buonorus, B cootBercTBuu ¢ TpedboBanusmu GI'OC COO, obyuarommMucs
OCBaMBAIOTCS JTUYHOCTHBIE pe3yibTaThl (JIP), meTanpenmernsie pe3ynabTaTel (MP) u mpenMeTHbie pe3yabTaThl 0a30BOTO YPOBHS

(ITP6) u popMUPYIOTCS IMYHOCTHBIC PE3YNIHTATHI PeaIU3aIU MporpaMmbl Bocriutanus (JIPB).
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Kongpr

[Inanupyemble pe3ynbTaThl OCBOCHHS Y4EOHOTO IpeaMeTa BKIIOYA0T

JIP 01

(bOpMI/IpOBaHI/IC YYBCTBa IropA0CTH N YBAXKXCHHUA K HCTOPUN U NOCTHKCHUAM OTE€YECTBEHHOM
OHOJIOrHYECKOM HAYKH, IMTPEACTABIICHHUA O HCJ’IOCTHOﬁ €CTECTBECHHO- HaquOﬁ KapTHHEC MHpPA,

JIP 02

NOHMMAaHHE B3aMMOCBS3M M B3aMMO3aBHCUMOCTH €CTECTBCHHBIX HAayK, WX BIMSHHUS Ha
OKPY)KAaIOLIYI0 Cpely, SKOHOMHYECKYIO, TEXHOJIOTHMYECKYIO, COIMAIbHYI0 W ITHYECKYIO
cepsl IeSITETbHOCTH YeJIOBEKa,;

JIP 03

CIOCOOHOCTh UCIOJIb30BaTh 3HAHKS O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHE MHUPa B
00pa3oBare/ibHON M MPOPECCHOHATBHON NeSTEIbHOCTH; BO3MOXXHOCTH HH()OPMAIMOHHON
CpeJbl TSl 00ecTIeYeHHs MPOTYKTUBHOTO CaMO00Opa30BaHUS;

JIP 04

BJIaZICHUE KYJIbTYPOW MBINUICHHS, CIIOCOOHOCTh K OOOOIIEHHIO, aHAIN3y, BOCIPHATHIO
uHpopManuu B 00JACTH ECTECTBEHHBIX HAyK, IOCTAaHOBKE LIEIM M BHIOOpY IyTel ee
JOCTHKEHUS B PO eCcCHOHATIBHOM cdepe;

JIP 05

CIOCOOHOCTD PYKOBOACTBOBATLCA B cBOeH ACATCIBHOCTH COBPCMCHHBIMHU HPHUHOUIIAMUA
TOJISPAHTHOCTH, TUAJIOTA U COTPYJAHUYECTBA; TOTOBHOCTh K B3aMMOCHUCTBHUIO C KOJUIETaMH,
paboTe B KOJUIEKTUBE;

JIP 06

TFOTOBHOCTb HCIIOJIB30BATh OCHOBHBIE METOJBI 3alUTBl OT BO3MOXKHBIX IIOCJIEICTBUI
aBapuii, KaTacTpod, CTUXUHHBIX OE/ICTBU;

JIP 07

o0najaHue HaBbIKaMU 0€30MacHOW pPabOThl BO BpeMs IPOEKTHO-UCCIEN0BATENbCKONH U
HKCIEPUMEHTAJIbHON JESITEIbHOCTH, IPU UCIIOJIb30BaHUHU J1a0OPATOPHOr0 000PYOBAHMS,

JIP 08

CIIOCOOHOCTh  HCIOJB30BaTh MPHUOOPETEHHBIE 3HAHUA U YMEHUS B IMPAKTUYECKOU
JESTSIILHOCTH W TTOBCSJHEBHOMW KHM3HU JIJISI COOIOICHUS Mep MPOPIIAKTHKU OTPABIICHUH,
BUPYCHBIX M IPYTUX 3a00J€BaHMil, CTPECCOB, BPEAHBIX MPUBBIUEK (KypEHUs, AJIKOTOIU3MA,
HApKOMaHUWH ); TTPaBUJI IOBEJICHHS B IPUPOTHOM CPEJIE;

MP 01

OCO3HAHHE COLHMAIBHON 3HAYUMOCTH CBOCH mpodeccuu/crnenuaibHOCTh, o0ataHue
MOTHBALIMEH K OCYIIECTBICHHIO NPO(eCCHOHATBHON IS TEIbHOCTH;

MP 02

NOBBIIIIEHNE MHTEUIEKTYaIbHOTO YPOBHS B IPOIECCE M3YYCHUSI OMOJIOTMYECKHX SBIICHHIA;
BBIJJAIOIINXCS.  JTOCTMD)KEHUH OHOJOrMM, BOLISNIIMX B OOIIEYETOBEYECKYIO KYJIbTYDY;
CIIOKHBIX W MPOTUBOPEUUBBIX MYTEH pa3BUTUS COBPEMEHHBIX HAay4YHBIX B3TJISAOB, WJIEH,
TEOPH, KOHUENIMH, TUIoTe3 (0 CYIIHOCTH U NMPOUCXOXKJECHUM >KU3HHU, YEJIOBEKA) B XOJ€
paboTHI ¢ pa3IMYHBIMUA UCTOYHUKAMU UH(GOpMaIUY;

MP 03

CIIOCOOHOCTH OpTraHHU30BbIBATL COTPYAHUUCCTBO CAWHOMBIINUICHHHUKOB, B TOM YHCIC C
HCITO0JIb30OBAHUEM COBPEMCHHBIX I/IH(bOpMaIII/IOHHO-KOMMyHI/IKaIII/IOHHI)IX TGXHOHOFHﬁ;

MP 04

CHOCOOHOCTh MOHMMATh MPUHIMIIBI YCTOWYMBOCTH M MPOJYKTUBHOCTH >KUBOM MPUPOBI,
MyTU €€ U3MEHEHUS 0/ BIMSHUEM aHTPONOTeHHBIX (PaKTOPOB, CIOCOOHOCTh K CUCTEMHOMY
aHaJU3y TI00aIbHBIX SKOJIOTHYECKUX MPOOIeM, BOIIPOCOB COCTOSIHUS OKpYXKarolei cpe/ibl
Y PAIMOHAIIBHOTO UCIIOJIB30BAaHUsI IPUPOJIHBIX PECYPCOB;

MP 05

YMCHUC 00OCHOBBIBATH MECTO H pOJib OMOJIOTHYECKUX 3HAHMH B HpaKTquCKOﬁ
JACATCIIBHOCTH J'IIOI[CI\/'I, Pa3BUTHUHU COBPEMEHHBIX TGXHOHOFHﬁ; OIpPEACIIATh JKUBBIC OO0BEKTEI B
npupoac; nNpoBOJAUTH Ha6J'IIO,Z[CHI/I}I 3a 3KOCUCTEMAMHU C ICJIbIO UX OIMMCAHHA W BBIABJICHUSA
C€CTCCTBCHHBIX U aHTPOIIOI'CHHBIX I/ISMGHGHI/If/'I; HaxXOIWTb U aHAJIU3UPOBATH I/IH(i)OpMaIII/IIO 0
KHUBBIX O6’bCKTaX;

MP 06

CIIOCOOHOCTH IMPUMCHATH OUOJOrHYeCKEe M DKOJIOTHYECKHE 3HAHHS JJI1 aHaJlku3a
MMPUKJIATHBIX Hp06J'IeM XO03sICTBEHHOM ACATCIIBHOCTH,

MP 07

CIIOCOOHOCTH K CaMOCTOATCIIbHOMY IMPOBEACHUIO PICCHG)IOBaHI/Iﬁ, ITOCTAaHOBKE
C€CTCCTBCHHOHAYYHOT'O 9KCIICPUMCHTA, UCIIOJIb30BAHUTO I/IH(I)OpMaLII/IOHHLIX TEXHOJIOTUM JIJIsI
PEIICHUS HAYYHBIX N HpO(beCCI/IOHaIILHBIX 3aaa4,

MP 08

CIIOCOOHOCTh K OLCHKE OTHUYCCKUX aCIICKTOB HCEKOTOPBIX I/ICCJ'Ie}IOBaHI/Iﬁ B oOJracTu
OMOTEXHOJIOTUU (KHOHI/IpOBaHI/IC, HCKYCCTBCHHOC Ol'[J'IOI[OTBOpCHI/IC);

I1P6 01

c(hOopMUPOBAHHOCTH MPECTABICHUHN O POJIM U MECTE OMOJIOTHH B COBPEMEHHOM HAYYHOU
KapTHUHE MHUpPA; TOHUMaHUe poJid OMOJIOTHH B JOPMUPOBAHUHU KPYro3opa u




(GyHKIIMOHAJIBHOW IPaMOTHOCTH JIJIsl peHIeHUsI MPAKTUYECKHUX 3a]1aY;

I1P6 02

BIIaJICHUE OCHOBOIIOJIATAIOIIMMHU IIOHATUAMU U IIPEJICTABICHUAMU O KUBOU IIPUPOJE, €€
YPOBHEBOH OpraHM3aliy 1 3BOJIIOLUH; YBEPEHHOE M0JIb30BAHNE OMOJIOTHUECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

I1P6 03

BJIaICHUC OCHOBHBIMH METOJAMU HAYYHOI'O ITIO3HAHUSA, UCITIOJIB3YCMBIMHU IIpH
OMOJIOTTYCCKHUX HCCICAOBAHUAX JKHBBIX 00BEKTOB U DKOCHUCTEM: OIMMCAHUCM, UBMCPCHUCM,
IPOBCACHHUEM Ha6J'IIO,Z[eHHI>i; BBIABJICHUC 1 OICHKA aHTPOIIOI'CHHBIX W3MEHEHHH B IIpupoac,

I1P6 04

c(hOPMUPOBAHHOCTh YMEHUH OOBSACHATH PE3YNIbTAThI OMOIOTUYECKUX IKCIIEPHUMEHTOB,
pemarhb JIeMeHTapHbIe OMOJIOTHYECKUE 3a/1a4H,

ITP6 05

c(hOpPMUPOBAHHOCTH COOCTBEHHOW TIO3UIIMH 110 OTHOIIEHUIO K OMOJIOTUIECKON UH
dbopmanuu, morydaeMoi 13 pa3HbIX HCTOYHHKOB, TII00AJTbHBIM 3KOJOTHYECKUM MIPOOIIeMam
U TYTSIM UX PEIICHUs

JIPB 01

OCOSHaI-OI_HI/Iﬁ ce0s IrpaXaiaHuHOM U 3alllUTHUKOM BEJINKOM CTpaHbl

JIPB 02

[TposBIISIIOIINIT AKTUBHYIO FPAXXAAHCKYIO MTO3HUIUIO, IEMOHCTPUPYIOIINI TPUBEPKEHHOCTh
MPUHIUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SJKOHOMUYECKN aKTUBHBIN U
Y4aCTBYIOUIUHM B CTYJICHYECKOM U TEPPUTOPUATILHOM CaMOYITPABICHUH, B TOM YUCJIE Ha
YCIOBUSAX I00POBOILYECTBA, IPOAYKTUBHO B3aUMOACHCTBYIOUINI U yYaCTBYIOIIHIA B
JIESITEIbHOCTH OOIIECTBEHHBIX OPraHU3aIHii

JIPB 03

[TposiBnsitoLIUi ¥ IEMOHCTPUPYIOIIMMA YBaXKEHHE K JIIOSM TPy/ia, OCO3HAIOLIUHN [IEHHOCTh
cobctBeHHOTrO TpyAa. CTpemsuiuiics Kk OpMUPOBAHUIO B CETEBOM Cpefie IMYHOCTHO U
po(hecCHOHATLHOTO KOHCTPYKTUBHOTO «1IM(POBOTO crieaar

JIPB 04

HpOSIBJI?IIOHII/Iﬁ YBAXKCHHUC K JIIOAAM CTApUICTO IMTOKOJICHUA U TOTOBHOCTD K YYaCTHUIO B
COHH&HBHOﬁ MOAACPIKKC U BOJIOHTCPCKHUX ABHIKCHUAX

JIPB 05

Oco3HaMMi NPUOPUTETHYIO IICHHOCTh IMYHOCTH YEJIOBEKA; YBAKAIOIINNA COOCTBEHHYIO U
yKYI0 YHUKAJIbHOCTbh B PA3JIMYHBIX CUTYAIHIX, BO BceX (hopMax M BHJAX JIEATEIbHOCTH.

JIPB 06

CoOrojaronIyii ¥ MporaraHaupYIOIIUii MpaBuIia 310pOBOTro U 0€30MacHOro 00pasa KU3HH,
CTIOPTa; MPEAYIPEK AT OO0 MPEOT0ICBAIOIHI 3aBUCUMOCTH OT aJIKOTOJIsl, TabaKa,
MCUXO0AKTUBHBIX BEIICCTB, a3apPTHBIX UI'Pp U T./. COXpaH?HOHII/Iﬁ TICUXOJOTHYCCKYIO
YCTOMYUBOCTh B CUTYaTUBHO CJIO)KHBIX HJIM CTPEMUTEIBHO MEHSIOIIMXCSI CUTYAITHSIX

JIPB 07

3a00TAuUics 0 3alUTe OKPYXKAIOIIEH Cpe/ibl, COOCTBEHHOM U UyKOH O€30MacCHOCTH, B TOM
yucie HuppoBoi

JIPB 08

HemoncTpupytonuii ymeHue 3¢p¢HeKTUBHO B3aMMO/ICHCTBOBATh B KOMaH/IE, BECTH IUAJIOT, B
TOM YHCJIE C UCIIOJIBb30BAHUEM CPEACTB KOMMYHUKALUN

JIPB 09

]_—[eMOHCTpI/Ipy}OH_II/Iﬁ HAaBbIKW aHAJIM3a U UHTCPIPCTALIUN I/IH(l)OpMaI_[I/II/I N3 pas3JIMYHbIX
HCTOYHHUKOB C YUCTOM HOPMATHBHO-IIPABOBLIX HOPM

JIPB 10

JIeMOHCTpHpPYIOIINIA TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
camM000pa30BaHMIO0, Ha MPOTSHDKEHNUN BCEH JKU3HH, CO3HATEIIPHOE OTHOIIICHUE K
HENPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBHUIO YCHEIIHON MpodecCHOHaTbHON U
00IIIECTBEHHON AEATEILHOCTH.

JIPB 11

CriocoOHbI K MHHOBAITMOHHOW aKTUBHOCTH: CTPEMSIIUNACS K TPOPECCHOHATBHOMY POCTY U
MHHOBAIIMOHHOMY XapakTepy Npo¢ecCUOHaIbHON AeSITENbHOCTH, TPOSBIISIOLINI
OpraHU3aTOPCKHUE U MCCIIeI0BaTEIbCKHE CIOCOOHOCTH, HHUIIMATUBHOCTD,
1[EJIEYCTPEMIIEHHOCTh, KPEAaTUBHOCTh, YIIOPCTBO B TOCTHKEHUH LI€IH, TUAEPCTBO.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJMETA

2.1. O0beM yueOHOro npeaMera U BUAbl Y4eOHOH padoThl

Bun yuebnol paboThl O0Bbem B yacax

O06Bem oOpa3zoBaTebHON TPOrpaMMBbl Y4€OHOTO MpeaMeTa 200
B T.U.

1. OcnoBHOE coaepkanue 133
BT. 4..
TEOpeTUIEeCKoe 00ydeHne 66
MPAKTUYECKHUE 3aHITUS 53
71a00paTOPHBIE 3aHATHS 14
[TpodeccnonanbHO-OPHEHTUPOBAHHOE COZIEpKaHKe (Comep kaHue 16
MPUKJIIATHOTO MOJTYJIA)
B T.4.
TEOpeTHYecKoe 00yUeHne 4
MPaKTUYECKHUE 3aHATUS 10
1abopaTOPHBIE 3aHATHS 2

2. CamocrosTenbHas paboTa 00yJaromerocs 67
[TpomexyTouHas arTectanus B GopMe IK3aMeHa 18
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2.2. TemaTuuyeckui IJIaH U coaep:kanue yuedOHoro npeamera YII. 13 buosaorus

O0BbeM yacoB Ko .
HanmenoBanune Conepxxanue yueOHOTO MaTepHaia, JJabopaTOpHbIe U MPAKTHUECKHUE 3aHSITHS, KOMITCTEHIIHH,
pas3iesnoB U TeM KOHTPOJIbHBIE pabOTHI, CAMOCTOSATEIBHBIE PAOOTHI pe3yabTaToOB
I OCBOCHUS
T3 CP
3
1 2 31415 6
Paznen 1. KieTka — cTpyKTYpHO-()YHKIIMOHAJIBHAS €IMHULA KUBOTO 16 | 12 | 12
Tema 1.1, OcHOBHOE coIepKaHue 2 OK 02, JIP
buoJjorus kak TeopeTnueckoe odyueHnue: 2
p y 01, MP 02,
HayKa. buonorus xak Hayka. CBsi3b OMONIOTHU C IPYTUMH HayKaMu: Ouoxumusi, 0nodusuka, OMoHMKa, I1P6 01. JIPs
redoreorpadus u ap. Pons u mecto Onosnoruu B GopMUpPOBaHUM COBPEMEHHOM HaAYyYHON KapTUHbI ’
Mupa. 3HaueHue 6rororuyeckux 3Hanuil. Mcropus Ononoruu. 3HadyeHne MUTOJIOTUH [T Pa3BUTHS 01- JIPB 07
OMOJIOTUH M TTO3HAHUS TPUPOABI. METOIBI IUTOJIOTHH: MUKPOCKOTHS, XpoMaTorpadusi, anekrpodopes,
METOJ MEUEHHBIX aTOMOB, U depeHInalIbHOe HEHTPUPYTUPOBAaHUE, KYJIbTypa KIETOK.
Tema 1.2. OcHOBHOE ColepIKaHue 2 OK 02, JIP
O6masn Teopernyeckoe o0yueHue: 2 01, MP 02,
XapPaKTePHCTHK
p P Paznoo6pasue 6nocucteM. Opranusanus OHOJOTHYECKHX CHCTEM. Y POBHHM OPraHHM3allul OUOCHCTEM: I1P6 01, JIPB
a JKU3HA MOJIEKYJISIPHO-T€HETUUECKUIA, OPraHOUAHO-KJIETOYHBIN, OpraHU3MEHHBIN, MOMYJIALMOHHO-BHIOBOH, 01- JIPs 07
9KOCUCTEMHBIH, Onocdepusbiil. Hayku, nsyyatoniye Guonruueckue oObeKThl Ha Pa3HbIX YPOBHSX
opranuzanuu xu3Hu. OOIIas XxapakTeprUCTHKa )KU3HHU, CBOICTBA )KUBbIX crcTeM. [Iporeccsl,
MIPOUCXOJAIINE B OnocucTeMax
Tema 1.3. OcHoOBHOE coiep:KaHue 6 OK 01, OK
bBuosioruieckn | Teopernueckoe oGydenmue: 2




Ba’KHbIE XuMmudeckuil coctaB KieTok. Heoprannueckue BemniecTBa KJIETOK, UX OMOIOruyecKkas posb. 02, OK 04,
XHMHYECKHe Opranuueckue BelecTBa KiIeTku. buonornueckue nonumepsl. beiku, ctpyktypa u pyHkunu 6eiKoBoit JIP 01. JIP 02
COeXHHEeHHSI MoJIeKyJbl. DepMEeHTHI, MPUHIIMIT UX ACUCTBUS. YTIEBObI, UX Ononornueckue GyHKun. JIumumpl, ’ ’
oOmuii ad crpoenus. [ mapodpunsHO-TUApOPOOHBIE cBOcTBa. Kitaccudukaius TUmumaoB. MP 01- MP
buonorudeckue pynkiuu munuaos. AT®. Ctpoerne monekyinbsl AT®. buonorudeckue pynkiuu ATO. 03, ITP6 01-
ITP6 04,
JIPB 01 - JIPB
07
IIpakTuyeckue 3aHATHSA: OK 01, OK
IIpakTuyeckoe 3ausaTue Nel Posb GeKoB, YIIICBOIOB M )KUPOB B OpraHU3ME YETIOBEKA. 02, OK 04,
BurtaMuHbl 1 GMOTOTHYECKHN aKTUBHBIE 100aBKHU, X 3HAYEHHUE B )KU3HU OpraHu3Ma uenoBeka. [ umo- u JIP 01. JIP 02
aBUTaMUHO3BI M UX mocnencTBus. [IpemocraBienne yCTHBIX COOOUICHNH C TPEe3eHTaINeH, ’ ’
MOATOTOBJICHHBIX IO MEPEYHI0 HCTOUHHUKOB, PEKOMEHIOBAHHBIX MIPENoJaBaTesieM MP 01- MP
03, ITP6 01-
I1P6 04, JIPB
01 - JIPB 07
JlaGopaTopHbie 3aHATHS: OK 01, OK
JlabopaTopnas padora Nel «Onpeznenenue Butamuaa C B IPOAyKTaxX MUTaHUS» 02, OK 04,
[TonroroBka BapaHTOB OTIBITA, HAOIIOICHUE 32 KAYECTBEHHBIMHU PEaKIUsIMH, 3alI0JTHEHNE pabodei JIP 01. JIP 02
Ta0JIUIIBI, UHTEPIPETAIHsI HA0II0JaeMbIX SIBIIEHUH, POpMYIHpPOBAHUE BHIBOJOB MP 01’ MP ’
JlabopaTopnas padora Ne2 «['uapodunsHO-THAPOPOOHBIE CBONCTBA JTUITUIOBY
[ToaroToBka BapuaHTOB OMBITA, HAOTIOACHHUE 32 KAYECTBEHHBIMU PEAKIIHSIMH, 3al0OTHEHUE padoueit 03, ITP6 O1-
TaOJIUIIBI, UHTEPIIPETAINS HAOII01aeMbIX SIBICHUH, ()OPMYITUPOBAHKE BHIBOIOB I1P6 04, JIPB
01 - JIPB 07
Tema 1.4. OCHOBHOE COIepP:KAHME OK 01, OK
CrpykTypHo- 02, OK 04,
GyHKUMOHAILH | Tegpernueckoe 06ydeHmHe: 2 |
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afl opraHu3anus
KJIE€TOK

Knerounas teopus (T. IlIBann, M. Hlneiinen, P. Bupxo). OCHOBHbIE OJI0XKEHUS COBPEMEHHON
KJICTOYHOU T€OpHUH. THIIBI KJIETOYHON OpraHU3aALMK: IPOKAPUOTUUECKUN U DYKAPUOTUYECKUM.
CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK 3yKapuoT (pacTUTENbHOM, ®KUBOTHOH, rpubHOIl). CTpoeHue
MIPOKAPUOTHUYECKOH KieTKH. OCOOEHHOCTH CTPOCHUS TeTepoTpo(HON 1 aBTOTPODHOMA
MPOKAPUOTHYECKHUX KiIeTOK. CTpoeHHe MIa3MaTndeckoil MeMOpaHbl. TpaHCIIOPT BEILIeCTB Yepe3
IUIa3MaTUYECKYI0 MEMOpaHy: NACCUBHBIM U aKTUBHBIM. DHIAOUTO3: MUHOLMTO3, (GarouuTos.
Ox3ouuTo3. O6o0uKa WM KierouHas creHka. CTpykTypa v QyHKIIUH KICTOYHON CTEHKH pacTeHUH,
rpuboB.

Huromnaszma. [{uto3oms, LHutockener. OnHoMeMOpaHHBIE OPTraHOUBI KIIETKU: YHI0IIa3MaTHYECKast
ceth (BI1C), anmapat ['oabmKH, TH30COMBI, IEPOKCUCOMBI, BAKYOJIU PACTUTENIBHBIX KIETOK. CTpoeHHe
1 QYHKIIMU OJJHOMEMOPAaHHBIX OpraHouA0B KieTku, Kiierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOUIBI KJIIETKU: MUTOXOHJIPUH, TIACTUIBI: XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEHKOTUTIACTRI, X CTPOCHUE M PYHKIMH. SEpHBIN anmapar KJIeTKH, CTpoeHUe U (QyHKINH.
HemeMmOpanHbie opraHOUIbI KIETKU: PUOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIN HIeHTp. OpraHouabl
JBUKECHUSI: PECHUYKH U KTYTHKU. CTpoeHue u PyHKIIMN HeMeMOpaHHBIX OPTaHOUIOB KIETKU

JlaGopaTopHble 3aHATHSA:

JlabopaTopnasi pabora Ne3 «CtpoeHue KIeTKH (pacTeHus, )KUBOTHBIE, TPUOBI) M KIIETOUHBIE
BKJTIOUEHUS (Kpaxmall, KapOTHHOH/IBI, XJIOPOILJIACTHI, XPOMOTLIACTHI )

[IproGperenue onbITa MPUMEHEHHS] TEXHUKH MUKPOCKOMTUPOBAHUS MIPH BBIOIHEHUH JIA00OPATOPHBIX
pabot. [TogroroBka MuKpoIpenapaToB, HAOIIOIEHUE C TTOMOIIbI0 MUKPOCKOTIA, BBISIBJICHUE PA3THINNA
MEXIy U3y4aeMbIMH 00bEKTaMU, UHTEPIIPETALU HAOII0IaeMBIX SBJICHHM, (HOpMYIHpPOBaHHE
BBIBOJIOB

JIaboparopHas pabota «IIpoHuiaeMmocts MeMOpaHsbI (TUIa3MOJIHN3, ACTIA3MOIIN3 ))»

[Ipnobperenre onpITa MPUMEHEHUS TEXHUKH MUKPOCKOTIMPOBAHHS TIPH BBHITOJTHEHUH JIA00PATOPHBIX
pabort. [ToaroToBka MUKpOMpenapaToB, HAOIIOIEHUE C TOMOIIBI0 MUKPOCKOTIA, BBISIBICHUE PA3IUUUI
MEXy U3yd4aeMbIMU 00bEKTaMH, HHTEPIPETAINs HaOII0JaeMbIX SBJICHHH, POopMyIHpoBaHHe
BBIBOJIOB

JIP 01, JIP 02,
MP 01- MP
03, I1P6 01-
I1P6 04,

JIPB 01 - JIPB
07

Tema 1.5.
CrpykTypHO-

OcHoBHOE coaep:xaHue

Teopernueckoe o0yueHnue:

OK 01, OK
02, JIP 01,
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¢pynknuonaasn | CtpoeHue XxpoMocoM. XpOMOCOMHBIN HAOOp KJIETOK, TOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, JIP 02, MP
ble (pakTOpLI ramiou b u qumnonansiit Hadbop. Hyknennossle kucnotsl. JIHK u PHK. Ctpoenue Hyki1eMHOBBIX 01- MP 03,
HacjgeacrBeHHoc | kucnot. Hykieotunpsl. Kommnemenrapusie azotuctbie ocHoBanus. [Ipasuno Yapradda. Ctpykrypa IIP6 01- TIPG
™ JHK - nBoitHas cnimpanb, Mectonaxoxaenue u ouonorundeckue pyakiuu JHK. [THK-3kcnepTusa. 04, JIP 01 -
Bunet PHK. @ynxkunu PHK B knetke JIPB 07
IIpakTuyeckue 3aHATHS:
IIpakTHyeckoe 3anaTHe Ne2 Pernienue 3a1a4 Ha ONpeiesieHUe MOCIe10BATEIbHOCTH HYKJIEOTUI0B
Tema 1.6. OcHoBHOeE coep:kaHue OK 01, OK
Ipoueccol Teopernueckoe o0y4eHue: 02, JIP 01,
MATPUYHOT0 Marpuunsiii cuaTe3 JJHK - permmukanus. [Ipunmune perukanuu JJHK. Mexanusm periikamnuu JIP 02, MP
CHHTEe3a JHK. Penapanus JIHK (nopernexaTuBHas, mocTperiekaTuBHAas ). Peakiiyy MaTpuyHOro CUHTE3A. 01- MP 03,
[IpuHUKIT KOMIUIEMEHTAPHOCTH B peakuusax maTpuuHoro cuuresa. [IHK u rensl. ['eneTnueckuii ko, [1P6 01- TIP6
ero cBorcta. Tpanckpunuus - MaTpuusbiid cuaTe3 PHK. Tpancnsauus u e€ stamnel. Y cioBus 04. JIPg 01 -
o6uocunTe3a 6enka. Ctpoenue TPHK u xonupoBanue amuHokuciot, Ponb pubocom B Guocunrese .
ek JIPB 07
IIpakTHYecKkHe 3aHATHSA:
IIpakTnyeckoe 3anaTne Ne3 Penienue 3a1a4 Ha ONpeeNICeHNAE TIOCIEN0BAaTENbHOCTH AMUHOKHCIIOT B
MOJIeKYyJIe OenKa.
Pemenue 3aia4 Ha onpe/esieHre Nocae0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oelika B ciry4dae
W3MEHEHHUs NoceA0BaTenbHOCTH HyKiIeotn08 JJHK
Tema 1.7. OcHoBHOe coiep:KaHue OK 01, OK
Hexnerounbie o006 ygeckoe obydenne: 02, JIP 01,
hopmeb1 Ku3HK Bupycsl - HeksieTouHble (POPMBI JKU3HU U 00JIMTraTHbIE Mapa3uTsl. CTPOEHUE MPOCTHIX U CIIOKHBIX JIP 02, MP
BHPYCOB, pETPOBUPYCOB, OakTepuodaro. Kuznennsiii nukn JJHK-conepxammx Bupycos, PHK- 01- MP 03,
coJieprKaliux BUpycoB, Oakrepuodaros, BUY, renatut yenoseka. ITP6 01- ITPO
bakrepun. OOmas xapakrepuctuka. [lonstie mramm. Bupychl n 6akTepun: CX0ACTBa U pa3Indus 04, JIPB 01 -

IIpakTHYecKkHe 3aHATHA:
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IIpakTuyeckoe 3ausaTue Ned BupycHrle u OakTepralibHBIC 3a00ICBaHMUS. 2 JIPB 07
OO01re NPUHIUITBI UCTIOJIB30BAHUS JICKAPCTBEHHBIX BemecTB. OCOOCHHOCTH PUMEHEHUS
AHTUOMOTHKOB.
[IpencraBieHre yCTHBIX COOOIICHHIA ¢ IPE3CHTANUEH, TIOITOTOBJICHHBIX TI0 TIEPEYHIO UCTOYHUKOB,
PEKOMEHIOBaHHBIX MPEIoAaBaTeIeM
Tema 1.8. OcHoOBHOE co/lep:KaHue 1
Oo0men BemectB | Teopernueckoe o0yueHue: 1 OK 02, JIP
U npeBpainieHue | [lepBuUuHbI CUHTE3 OpraHUYECKHX BellecTB B kieTke. [Inactuueckuit oomen, @oTocuHTes, 01.JIP 02
2 2
JHEPIruu B XeMOCHHTE3. MP 01- MP
KJIeTKe AHa’poOHBIN HEpreTuyeckuii o0OMeH, AHa pOOHBIE OPraHU3Mbl. bpoxeHue, aBTOTpodHBIH 1
reTepoTpoHBIN THI MUTAHUS. AHAIPOOHBIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTHUHU. DTalbl 03, ITP6 01-
DHEPreTHYECKOro oOMeHa. [nKoau3. Bruonornyeckoe OKMCIEHHE, UK KJIETOYHOE IbIXaHHE I1P6 04, JIPB
01 - JIPB 07
Tema 1.9. OcHoBHOe coiep:KaHue 1
Ku3HeHHbIH Teopernueckoe odyueHue: 1 OK 02, OK
UK KJIeTKH. Krerounslii nuki, ero nepuosl U peryisius. [lepuonpl uHTepdasbl UX 0COOEHHOCTH, 04. JIP 01
1 M
Murto3. Meiio3 Juddepennnanys KIeTKH U apecT KIETOYHOTo KA. JleneHue kieTku - Muto3. CTaauu MUTO3a U JIP 02. MP
npoucxoasume npoueccel. Kapruokunes u nutoknHes. buonornyeckoe 3HaueHne Mmutosa. Meito3s - ’
penykimoHHoe neneHue kiaetku. Craauu Meiio3a. Meiio3 - 0CHOBa MOJIOBOTO Pa3MHOKEHUSI. 01- MP 03,
IMoenenne xpomocoM B Meiiose. Kpoccuurosep. bromorndeckuii cMbici Meiio3a. D GeKThl Meiio3a. IT1P6 01- TTP6
Meii03 B )KU3HEHHOM IIUKJIE OPTaHU3MOB
o p 04, JIPB 01 -
JIPB 07
CamocrosiTesibHas padora Nel 12
MoneKkyaapHbId YPOBEHb OpraHU3alyy KUBOTO
Pa3nea 2. Ctpoenue u pyHKIMH OpraHusMa 14 1 22 | 20
Tema 2.1. OcHoOBHOe coiep:KaHue 4 OK 02, OK
Crtpoenne
p IIpodeccnoHabHO-0PHEHTHPOBAHHOE COAEPKAHNE TEOPETUIECKOT0 00yUeHU s 2 ‘ 04, IIK 1.1
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OpraHusma Onnoxserounble opranu3Mbl. KooHuanpHble Oprannu3Mbl, MHOTOKJIETOUHBIE OPTaHU3MBI, TIK 1.2
B3auMocBs3b yacTeit MHOTOKJIETOUHOTO opranu3mMa. OyHkius. Opranbl U CUCTEMBI OPTaHOB. JIP O01. JIP 02
9 9
AnmnapaTtsl opraHoB. ['omeocTas opranusma u €ro nojJiepKaHue B MPOILECCe KUZHEAEATSIbHOCTH. MP 01- MP
@OyHKIMOHANbHAS cucTeMa OpraHoB. TkaHM pacTeHUH. TkaHU )KUBOTHBIX U 4yesioBeka. OpraHsl 04. TIP6 01
pactenuid. Opranbl U CUCTEMbI OPTaHOB KUBOTHBIX M Y€JIOBEKa. 3HAUEHHUE ONOPHI, IBMKCHHUS, ’ )
MUTaHUsA, JbIXaHUs, TPAHCIIOPTA BEILIECTB, BbIACICHHUS, 3alIUThI. 3HAUCHUE TPOSIBJICHUS 11P6 04, JIPB
pa3sApaskKUMOCTHU U Peryisaiuu 01 - JIPB 07
IIpakTHYeckne 3aHATHSA:
IIpakTnueckoe 3ansiTue NeS MHpekunonHble 3a001€BaHUs U SMUAEMUS. OK 02, OK
Teopus kioHaIbHO-ceNEeKTUBHOrO UMMyHUTeTa 11. Dpnuxa, .1. MeunnkoBa. Baxkuelimue snuaeMun 04.TIK 1.1
v > :
B MCTOPHUU YeJOoBeUeCcTBa. BakimHaus kak npoduinakTuka nH()EKIIMOHHBIX 3a00JICBaHMIA. MK 1.2
[IpencraBieHne yCTHBIX COOOIICHMI ¢ TPEe3eHTALUEN, TOATOTOBICHHBIX IO MEPEYHIO HCTOYHUKOB, P 0 1 P 02
PEKOMEHIOBAaHHBIX MPEINOaBaTEeIIEM > >
MP 01- MP
04, ITP6 01-
ITP6 04, JIPB
01 - JIPs 07
Tema 2.2. OcCHOBHOE COIepKaHUe OK 02, IIK
Dopmbl IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJleP:KAHUE TEOPETHYECKOT0 00yUYeHUsI 1.1.TIK 1.2
., .
Pa3MHOKeHHUs dopMbl pa3MHOKEHUST OpraHu3MoB, becronoe 1 monoBoe pazMHoXkeHHe. Bupl 6ecrnonoro JIP 01. JIP 02
OpPraHu3sMoB Pa3MHOKEHHUSI: TIPOCTOE JIeJICHUE HAJBOE, TOYKOBAHNUE, PA3MHOKEHUE CITIOPAMH, BETETATUBHOE MP 01’ MP ’
pa3MHOXKeHue, pparMeHTaIs, KioHupoBanue. [lonoBoe pazMHOXKEHHUE. 04. TIP6 01
, -
ITP6 04, JIPB
01 - JIPs 07
Tema 2.3. OCHOBHOE COIep/KAHHE OK 02, OK
Omnrorenes Teoperuueckoe od0yueHue: 04. JIP 01
1) 9
’KMBOTHBIX H l'ameTorenes y xuBoTHBIX. CiepMarorenes u ooreHes. CTpoeHue MoJIoBbIX Ki1eToK. OmIog0TBOpEHNE JIP 02. MP
YyeJli0BeKa 1 YMOPHOHAJILHOE pa3BUTHE KUBOTHBIX. [lapTeHOreHes. DmMOpuoreHes (Ha mpuMepe JaHIIETHUKA). 01 Mi) 03
- ’

Cranuu sMOproreHesa
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Pocrt u pa3zButue xuBoTHbIX. [locTamOpuonansubiil nepuoi. [Ipsamoe u Henpsimoe pasBurtue. Pa3Burtue I1P6 01- I1PO
¢ MeTaMop(o30M y 0eCrIO3BOHOYHBIX U TIO3BOHOYHBIX KUBOTHBIX, CTaJNN MOCTIMOPHUOHATIBLHOTO 04, JIPB 01 -
pa3BUTHs y )KUBOTHBIX U yesoBeka. Ileproibl oHToreHesa yenoBeka. buonornueckoe crapenue u TP 07
cMepTh. ['epoHTONIOrNA

Tema 2.4. OCHOBHOE COIepIKAHME OK 02, OK

OHnrorenes Teoperuueckoe o0yueHue: 04, JIP 01,

pacTeHui I'amerodur u cnopodur, PasMHOXKEHUE U pa3BUTHE Bogopociel. PasMHOXKEHUE 1 pa3BUTHE CIIOPOBBIX
pactenuii, PasmHOKeHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepuoasl oHTOreHe3a pacTeHun 1P 02, MP

01- MP 03,
[1P6 01- ITPG
04, JIPB 01 -
JIPB 07

CamocrosiTesbHasA padoTa Ne2 10

Crpoenue u GyHKIIUU OpraHu3mMa

Tema 2.5. OCHOBHOE COIepIKAHME OK 02, JIP

OcHoBHBIE TeopeTnueckoe o0yueHue: 01, JIP 02,

TNOHATHSA I'enernka Kak Hayka O HAaCJIEACTBEHHOCTH U U3MEHUYMBOCTH OpraHu3MoB. OCHOBHbIE FEHETUUECKUE MP 01- MP

TE€HETHKH NMOHATUA U cUMBOJIBL, ['eH, ['enotun, ®enortur, AsuienbHble TeHbI, ATbTEPHATUBHBIC PU3HAKH,

JIOMUHaHTHBIN U peLieCCUBHBIN Npu3Haku. 'omo3urora u rereposurora. Yucras munus. ['ubpuast. 03, I1P6 01-
OCHOBHbBIE METO/1bl T€HETUKU: THOPUIO0TOIHYECKHM, IIUTOJIOTUYECKHE, MOJIEKYJIIPHO-TEHETHUECKHUE I1P6 04, JIPB
01 - JIPB 07

Tema 2.6. OCHOBHOE COIepP:KAHME OK 02, OK

3axonomepHoct | Teopernueckoe odyueHue: 04, TIK 1.1,

U HACJIeIOBaHMs | 3aKOHOMEPHOCTH 00pa30oBaHus rameT, 3akoHsbl I'. Mennens: MoHOTHOpHIHOE CKpEITUBaHUE. MK 1.2
[IpaBuso JOMUHMPOBaHUS. 3aKOH €IMHO0Opa3us MEPBOrO MOKOJIECHUS. 3aKOH paclIeTIeHUs JIP 01 ,J_[P 02
pU3HAKOB. L{uToMornueckne OCHOBbI MOHOTHOPUIHOTO CKPEIMBaHuUs. [ MOTe3a YUCTOTHI raMeT. ’ ’
AHanusupyrolee MP 01- MP
cKpemrBanue. JurudpuaHoe cKpemrBanrie. 3aKOH HE3aBUCUMOT0 HACIEI0BaHUs TPU3HAKOB. 04, TIP6 01-

HOHI/IFI/I6pI/II[HO€ HACJICAJOBAHUC U €0 3aKOHOMCPHOCTHU
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IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE IPAKTHYECKOI0 3aAHATUSA: 2 I1PG 04, JIPB
IIpakTuyeckoe 3ansiTe Ne6 Penienue 3a1a4 Ha onpe/iesICHUE BEPOSATHOCTH BOZHUKHOBEHUS 2 01 - JIPB 07
HACJICJICTBEHHBIX MPU3HAKOB IPU MOHO-, JTU-, TOJUTHOPHUIHOM M aHATM3UPYIOIIEM CKpEIIMBaHUH,
COCTABJICHHE T€HOTUIIMYECKUX CXEM CKpELIMBaHUSA
Tema 2.7. OcHoOBHOE co/lep:KaHue 4 OK 01, OK
B3aumoneiicreu | Teopernueckoe o0yueHue: 02, JIP 01, JIP
€ reHoB I'enoTum kak 1enocTHas cucremMa. MHOXECTBEHHOE JieiicTBHE TeHOB, [ InefioTponusi, MHOKeCTBEHHBIN 02. MP 01-
aiutenu3M. BzaumopeiictBue amienbHbIX reHoB. KonomunupoBanue. BzaumoaeiicTBue HeaieabHbIX ’
reHoB. Kommiementapaocts. Onuctas. [lonumepus MP 04, IIP6
IMpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAECPKAHNE IPAKTHYECKOI0 3aHATHSA: 2 01- ITP6 04,
IMpakTuyeckoe 3ansaTre Ne7 Pernienue 3a7a4 Ha onpeiesiCHUE BEPOSITHOCTH BOSHUKHOBEHUS 2 JIPB 01 - JIPB
HACJICJICTBEHHBIX ITPU3HAKOB MPU PA3TMYHBIX TUIIAX B3aUMOJICHCTBUS T'€HOB, COCTaBJICHHUE 07
FEHOTUITMYECKUX CXEM CKPEIIMBAHUS
Tema 2.8. OcHoOBHOE co/lep:KaHue 4 OK 02, OK
S:CT;IIZ}::}); . IIpakTuyeckue 3aHATHSA: 2 04, TIK 1.2,
NMPU3HAKOB IIpakTunyeckoe 3ansaTue Ne8 3akons! T. Moprana. CuenneHHoe HacleZJOBaHHE T€HOB, HapyIlIeHHE 2 JIP 01, JIP 02,
CUEIUICHUSI. XpOMOCOMHAas TEOPHUs HACJIEACTBEHHOCTH. [ €eHETHUECKOE KAaPTUPOBAHUE XPOMOCOM. MP 01- MP
Hcnonb30BaHNE KPOCCUHTOBEPA JIJISI COCTABJICHUS TEHETHYECKUX KapT XPOMOCOM 04, ITP6 O1-
IpodeccnoHaNbHO-0PUEHTUPOBAHHOE COAEPKAHNE IPAKTHYECKOT0 3aHATHSA: 2 11P6 04, JIPB
IpakTuyeckoe 3ansaTue Ne9 Penenne 3a1a4 Ha onpe/ielieHue BEPOSATHOCTA BOZHUKHOBEHUS 2 01 - JIPB 07
HACJIEICTBEHHBIX TPU3HAKOB MPH CIEMJIEHHOM HACJIEIOBAHUH, COCTABIICHHE T€HOTUITUYECKUX CXEM
CKpEILLIMBaHU
Tema 2.9. OcHoOBHOE coiep:KaHue 4 OK 01, OK
3akonomepHocT | [IpakTHYecKHe 3aHATHUS: 2 02, OK 04,
u u3MeHYHBOCTH | [IpakTuueckoe 3ansaTue Nel0 CocrapneHre reHOTUITMYECKUX CXEM CKPEIUBAHUS 2 JIP 01, JIP 02,
MP 01- MP
IIpakTHYeckHne 3aHATHSA: 2 04, TIP6 01-
IIpakTuyeckoe 3ansitue Nell ['eHHbIe 1 XpOMOCOMHBIE O0JI€3HM YeToBeKa. bone3nu ¢ 2 11PG 04, JIPB
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HACJIEICTBEHHON IIPEIPaCOI0KEHHOCTHI0. 3HAUEHUE MEIULIMHCKON T'€HETUKU B IPEIOTBPALLICHUH U 01 -JIPB 07
JICUCHUH TeHETUYECKUX 3a00JIeBaHU YeTI0BeKa
Tema 2.10. OcHoOBHOE co/iep:KaHue 4 OK 01, OK
I'eneTuka IMpakTuyecKue 3aHATH: 2 02, JIP 01, JIP
YyeJI0BeKa IIpakTnueckoe 3ansaTue Nel?2 Pemienue 3a7a4u Ha ornpeiesieHHUE BEPOSITHOCTH BO3SHUKHOBEHUS 2 02, MP 01-
HACJIEICTBEHHBIX IPU3HAKOB, UCIIOJIb3YSI METO/Ibl FEHETUKH YEJI0BEKA, COCTABJIEHUE N'€HOTUITMYECKUX
CXEM CKPEILUBAHMUSL. MP 04, I1P6
[IpencraBneHue yCTHBIX COOOLIECHHH ¢ Mpe3eHTalnuell 0 HacaeICTBEHHbIX 3a00JIeBaHUIX YETIOBEKa 01- ITP6 04,
JIPB 01 - JIPB
07
Tema 2.11. OcHoOBHOE co/lep:KaHue 4 OK 01, OK
3axonomepHoct | JlabopaTopHbie 3aHATHA: 2 02, OK 04,
u w3menunBoctu | JlaboparopHasi padora Ned BzaumoseiicTBrue reHoTuna U cpeisl Npu GOpMUPOBaHUU (PEHOTHUIIA. 2
N3menuuBocTh npu3HakoB. KauecTBeHHbIE U KOJUYECTBEHHbIE IPU3HAKU. BUIbI H3MEHUNBOCTH: JP 01, JIP 02,
HACJIEICTBEHHAs! 1 HEHACJIe/ICTBEHHASI. MP 01- MP
IpakTHYecKue 3aHsITHS: 2 04, TIP6 01-
IMpakTunyeckoe 3ansaTue Nel3 Pemrenue 3a1aq Ha onpeiesieHUE THITA MyTallW TIPH TIepeiave 2 ITPG 04, JIPsB
HACJIEICTBEHHBIX IIPU3HAKOB, COCTABJICHNE T€HOTUIMUECKHUX CXEM CKPELIMBAaHUs 01 - JIPB 07
Tema 2.12. OcHoBHOE coaep:xaHue 2 OK 01, OK
Cenexuust IIpakTuyeckue 3aHATHS: 2 02, JIP 01, JIP
OPraHHU3MOB IIpakTuyeckoe 3ansitue Nel4 Metobl ceneKIIMOHHOM paboThl, ['eTepo3nc 1 ero Npu4rHBI. 2 02. MP 01-
HckyccTBeHHBIN 0TOOP: MAaCCOBBIN M MHIMBUyaIbHBIA. DTanbl KOMOMHAIIMOHHON cenekiuu. Copr, ’
II0pO/ia, ITaMM AJITOPUTMBI PEIIEHUE 3a7a4 Ha ONPEAEIECHIE BO3MOXHOTO BOSHUKHOBEHHUS MP 04, 11P6
HACJIEICTBEHHBIX MPU3HAKOB I10 CEJEKIIUN, COCTABIEHUE T€HOTUIINYECKUX CXEM CKPELIBaHUS 01- ITPG 04,
JIPB 01 - JIPB
07
CamocrosiTe1bHast padoTta Ne3 10
['enernka. HacnencTBeHHOCTh MU H3MEHUYMBOCTh
Pa3nea 3. Teopus 3Bo1I0MA 12 | 4 | 10
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Tema 3.1. OcHoBHOE conepkaHue 4 OK 02, OK
Hcropus Teoperuveckoe ody4yenne: 04, JIP 01 -
IBOJIIOLIMOHHOT0
— [TepBbie 3BOIIOLIMOHHBIE KOHUEIILNH, ['pagyanuctuyeckas 3BoaonuonHas konuenus JK.b. Jlamapka. JIP 06, MP
JIBrokymue cuiel 3Bosonuu. Kpeanmronnsm u tpancopmusm. Cucremaruka K. Jluanes u e€ 2 01- MP 08,
3Ha4YeHue A7 POPMUPOBAHUS HJIEH SBOJIIOLUT I1P6 01-I1P6
[Ipennochliku BOZHUKHOBEHUS JapBUHU3MA. DBOJIOIMS BUAOB B Ipupoae. boprOa 3a 2 05, JIPB 01-
cyuiectBoBanue. EcrectBenHbIi 0TOOD. [JuBepreHius npu3HakoB U BugooopazoBanue. OCHOBHBIE JIPB 07
MI0JIOXKEHUS CUHTeTHUecKoi Teopuu 3Bomonuu (CTI). Poib 3BoI0OLIMOHHON TEeOpUH B
(dhopMUPOBaHUM HAYYHOU KapTUHBI MUpa
Tema 3.2. OCHOBHOE COIep:KAHME 2 OK 02
MuxposBosroun | Teoperndeckoe odyueHune: 2 JIP 01-JIP 06,
s MuKpO3BOIIOIMS U MAKPOAIBOJIIOLIMS KaK 3Tallbl 3BOJIIOIIMOHHOTO Npoliecca. [ eHeTHuecKke OCHOBBI MP 01- MP
3BOJIIOIIMU. MyTanuu 1 KOMOMHAIUMK KaK JIEMEHTapHbIN 3BOJIIOLMOHHBIN MaTtepual. [lomynauus kak 08. TIP6 01-
JJIEMEHTapHAasl €UHUIIA 3BOJIIOLINN. ’
JiBroxymiue cuibl (pakTopbl) 3BONIOIMH, MyTallmOHHBIN MpoliecC U KOMOMHATHBHASL U3MEHYUBOCTD, I1P6 05, JIPB
Murpanus. M3onauus nonynauuii; reorpaduueckas (IpoCTpaHCTBEHHAs ), OM0JIorHyecKas 01-JIPB 07
(penponykTtuBHas). EcTecTBeHHBIN 0TOOD - HanpaBistoMi (akTop 3Bomonnu. bopsda 3a
CYIIECTBOBaHHE KaK MEXaHU3M JIEHCTBHsI €CTECTBEHHOI'O 0TOOpa B MOMyJsALUsAX. Bua u ero kputepuu
(mpusnaku). Bunoobpa3oBanue kak pe3yabTaT MUKPOIBOIIOIUN
TeMma 3.3. OcHoBHOE coep:kaHue 2 OK 02
Maxkpossosoun | Teoperuueckoe odyueHnmue: 2 JIP 01-JIP 06,
fl. Maxkpososmrornust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBoroinu (A.H. Ceseprios). [lytu MP 01- MP
JOCTHKEHUS] OMOJIOrMYECKOro mporpecca: apoMopdos, uauoaganrtamys, oomas aerenepanus. MeTo sl 08. T1PG 01-
M3y4eHHUs MaKpOIBOIIONKU. 3aKOH 3apoIbIeBoro cxoacTa (3akoH K. bapa). buorenernuecknii ’
3akoH (3. 'ekkenb, @. Mromiep). O01ire 3aKk0OHOMEPHOCTH (IIpaBUIIa) IBOJIOLIUN ITP6 05, JIPB
01-JIPB 07
Tema 3.4, OcHoOBHOe coiep:KaHue 4 OK 02, OK
Bo3nuknoBenne | Teopernueckoe o0ydeHmue: 2 ‘
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U pa3BUTHE
JKM3HHU Ha 3emuie

I'unoTe3bl ¥ TeOpUM BO3SHUKHOBEHUS JKU3HU Ha 3eMJIE: KPEAllMOHU3M, CaMOIIPOU3BOJIbHOE
(crIOHTaHHOE) 3apOXK/ICHUE, CTALMOHAPHOE COCTOSHUE, ITaHCIIepMHUs, Oronod3. Hauano opranuueckoit
sBosroluu. [TosBiIeHrE NepBhIX KIETOK. DBOIIOMS MeTa00au3Ma. DBOIIOLMS IEPBBIX KIETOK.
IIpokapuotsl 1 3ykapHuoThl. [IpouCX0KaeHNE MHOTOKIIETOYHBIX OPraHM3MOB. BO3HUKHOBEHHE
OCHOBHBIX IIapCTB 3yKapuoT, OCHOBHbIE UEPThI IBOJIOLUU PACTUTEIBHOIO MUpa. OCHOBHBIE YEPThI
9BOJIIOLIMH KUBOTHOT'O MUPA

HpaRTn'{ecmle 3aHATHUSA:

HpaKanecxoe 3aHaTHe Nelb HpCI[CTaBJ'IeHI/Ie YCTHOI'O COO6H.I€HI/I$I W JICHTBI BpCMCHH 110 OCHOBHBIM
9TalraM BOSHUKHOBCHUA U PA3BUTHA ) KUBOTHOI'O U PACTUTCIIbBHOI'O MHpPa, IIOATIOTOBJICHHBIX I10
MNEPCUYHIO UCTOYHUKOB, PCKOMCHAOBAHHBIX ITPCIIOAaBaTCIICM

04, JIP 01-JIP
06, MP 01-
MP 08, ITPO
01-ITP6 05,
JIPB 01-JIPB
07

Tema 3.5.
IIpoucxoxnenue
YeJIOBEKa —
aHTPOIOreHe3

OcHoBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me:

AHTponosorus - Hayka o yesnoBeke. CucreMaTn4ecKoe N0JI0KeHNE YenoBeka. CXOCTBO YEIOBEKA C
KUBOTHBIMHU. OTIM4YKA YEJIOBEKA OT KUBOTHBIX. [IpSIMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM
MpU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU cucTeMbl. COOTHOILIEHHE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTeHE3E

OCHOBHBIE CTAJIMM AaHTPOIIOTeHe3a. [IpuoNUTEKH - MPEIKU YeloBeKa 1 YeT0BEeKOOOpa3HbIX 00e3bsH.
[IporoanTtpon - npeaIIecTBEHHUK YeloBeKa. ApXaHTpon - IpeBHeHmunil yenosek. [laneoanTtporn -
NpeBHUI yenoBek. HeoaHTpoI - 4eI0BEK COBPEMEHHOIO TUIIA. DBOJIIOLMS COBPEMEHHOTO YEJIOBEKa.
Yenoeueckue packl. OCHOBHBIE OOJIBIINE PACKL: €BPONICOUHAS (€Bpa3niicKas), Herpo-aBCTPaION IHAS
(’xBaTOpHaNIbHAs ), MOHTOJIOUHAS (a3UaTCKO-aMEepUKaHCKast). BpemMsi 1 MecTo BO3HUKHOBEHUS
YEJI0BEUECKUX pac. ENMHCTBO YenoBedecKux pac

IIpakTHYecKkHe 3aHATHSA:

IpakTuyeckoe 3ansitue Nel6 Bpems u myTH pacceneHus 4eioBeka 1o TUIaHeTe.
[IpucnocoOaeHHOCTh YeoBeKa K pa3HbIM yCIOBUSAM cpefibl. BiausiHue reorpaduueckoit cpebl Ha
MOp(OJIOTHIO U (PU3HOJIOTHIO YeIOBEKa

3aHII/ITa JICHT BpEMECHU U MCHTAJIbHBIX KapT B (bopMaTe YCTHOT'O COO6IH6HI/I$I, IIOATOTOBJICHHBIX I1O0
MNEPECYHIO UCTOYHUKOB, PEKOMCHAOBAHHBIX ITPEIIOAaBaATCIICM

OK 02, OK
04, JIP 01-JIP
06, MP 01-
MP 08, ITP6
01-ITP6 05,
JIPB 01-JIPB
07

CamocrositesbHast padora Ne3
TeopeTnueckue acneKThl HBOIOLUM KU3HHU Ha 3eMJIe

10

Pasznen 4. Dxojorus

12

11 10
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Tema 4.1. OcHoBHOE coiepKaHHe OK 01, OK
Ikosiornveckue | Teopernyeckoe odyueHne: 02, JIP 01-JIP
(dakTopbI 1 Cpenbl 0OMTaHHS OPraHU3MOB: BOJIHASI, HA36MHO-BO3TyIITHAS, TIOYBCHHASI, BHYTPUOPTaHU3MEHHAs. 08. MP 01-
cpelbl ;KM3HH OU3NKO-XUMUYECKHE 0COOCHHOCTH CpeJl OOMTaHUs OpraHu3MoB. [IpucnocobiieHuss OpraHu3MoB K Ml; 07. TIPG
KU3HH B pa3HbIX cpenax. [lonsrue s3xonoruueckoro ¢akropa. Kimaccudukaims 3K0I0rHuecKix ’
(dakTopos. [IpaBuno muanmyma 1O. JInbuxa. 3akon TonepantHoctu B. [llendopma 01-I1P6 05,
JIPB 01-JIPB
07
Tema 4.2. OCHOBHOE COIep:KAHME OK 01, OK 02
Monyasuus, Teopernueckoe o0yueHune: OK 07, JIP
coo01ecTBa, DKoJIOrHYecKast XapaKTePUCTUKA BUJIA U TOMYJISAIH. DKOJOTHYecKasi HUIIA BHJIa. JKOJIOTHYECKHE 01-JIP 08. MP
IKOCHCTEMBI XapakTepucTuku nomyisinuu. CoolmiecTBa 1 dKocucTeMbl. brorienos u ero crpykrypa. CBsizu MeXIy 01- MP 0’7
opranuzMamu B 6uorieHo3e. CTpyKTYpHBIC KOMIIOHEHTBI 3KOCUCTEMBI: TPOAYIICHThI, KOHCYMEHTHI, ’
penyneHThl. KpyroBopoT BEIECTB U IOTOK SHEPTUH B dKOcHcTeMe. Tpoduueckue ypoBHH I1P6 01-T1P6
IIpakTHyeckue 3aHATHA: 05, JIPs O1-
IpakTuueckoe 3ansaTue Nel7 Tpopuueckue LEmu U CETH. JIPB 07
OcHOBHBIE TIOKa3aTeH YKOCUCTEMBI. briomacca v mpoayKius. DKOJIOTHIECKUE TTMPAMHUIBI YHCET,
Oouomaccel u sHepruu. [IpaBuI0 MUpaMuIbI SHEPTHH.
Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI 110 MIEPEHOCY BEIECTBA U SHEPTUH B
9KOCHCTEMAX C COCTaBJIEHHE TPOPUUECKUX LIeNeil U MupamMul OMOMacchl U SHEPTUH
Tema 4.3. OCHOBHOE COIep:KAHME OK 01, OK 02
buocdepa - Teopernueckoe odyqenue: OK 07, JIP
riao0anbHas buocdepa — xxuBas obonouka 3emuu. Pazsutue npeacrasnenuit o 6nochepe B tpynax B.J. 01-JIP 08. MP
KkoJioruyeckasi | Bepuaackoro. O6mactu 6uochepsl U ee KOMIOHEHTHI. JKrBOe BeliecTBO 6uocepsl U ero PyHKIIHUH. 01- MP 037
cucTremMa 3aKOHOMEPHOCTH cyliecTBOBaHMs Onocgepbl. OcobeHHOCTH 6rocdephl Kak I100aTbHOM IKOCUCTEMBI. ’
Jlunamuueckoe paBHOBecue B Onocdepe. Purmudnocts sBiennii B Ouochepe. KpyroBopoTs! BemecTs ITP6 01-11P6
1 OMoreoXxMMHYecKre UKL, [ 100anbHbIe HKOJIOTHYECKUe MPoOIeMbl COBPEMEHHOCTH U IYTH UX 05, JIPs 01-
penrenust JIPB 07

IIpakTHYeckHne 3aHATHSA:

IIpakTunyeckoe 3ansaTue Nel8 Penienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 HA
ompeereHUe TUTONIAAN HACAKICHUH JIJIsl CHUKEHHST KOHIIEHTPAIIMHU YIIICKUCIIOTO Ta3a B aTMocdepe
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CBOCTO PCTHOHA NPOKUBAHUA

Tema 4.4. OcHoBHOE coep:kaHue 4 OK 01, OK
Bausinue Teopernueckoe o0yueHue: 02, OK 04,
AHTPONOreHHBIX | AHTpONOreHHbIEe BO3/CICTBHS Ha Ouocdepy. 3arpsi3HeHus Kak BHUJI aHTPOIOT€HHOTO BO3/ICHCTBUS OK 07
(¢axTopos Ha (xumuyeckoe, (pU3HIecKoe, OMOIOTUIECKOE, OTXOIbI MPOU3BOICTBA U OTPEOICHMS ), AHTPOIIOTEHHBIC TIK 1 2’ 1P
onocdepy BO3JIEHCTBUS Ha aTMocdepy. Bo3nelicTBus Ha ruapocdepy (3arpsA3HeHUs U UX UCTOYHUKU, UCTOIICHUS o

Box) BozneilicTBus Ha nutocdepy (aerpanaius mouBbl, BO3IEHCTBUE HA TOPHBIE TOPOA, HEAPA). 01-JIP 08, MP

AHTpOMNIOTreHHbIE BO3JICHCTBUS HA OMOTHYECKHE COOOIIeCTBa (Jieca U pacCTUTEIbHBIE COOOIECTBA, 01- MP 07,

’KUBOTHBII MHD) I1P6 01-IT1P6

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEeP:KAHUE MPAKTUYECKOT0 3aHATHSA: 05, JIPB 01-

IIpakTnueckoe 3ansaTue Nel9 Pemienue npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 3a/1aHUHN TIO JIPB 07

COXpaHEHHIO MPUPOJIHBIX PECYPCOB CBOETO PErHOHA MPOKUBAHUS
Tema 4.5. OcHoOBHOe coep:KaHue 11 OK 02, OK
Bausinue Teopernueckoe odydeHue: 04, OK 07,
COLMAJIBHO- 310poBBE U €ro cocTaBistomue. @akTopbl, NOJIOKUTEIBHO U OTPULIATEIBHO BIMSIOLIME HA OPraHU3M K 1.2. JIP
IKOJIOTMYECKHUX | YelioBeKa. BpenHble MpUBBIUKHU: TTOCIECTBUS U npoduaakTuka. [IpobiemMa TeXHOTEeHHBIX ’
¢axkTopos Ha BO3JICHCTBUI HA 3I0POBbE YETIOBEKA (IJCKTPOMArHUTHEIE MOJISI, OBITOBAsI XUMUS, U30BITOUYHBIE IITyMBI, 01-JIPOS, MP
310pPOBbeE paauanus v T.11.). AJanTaius opraHu3ma dejioBeka K akropaM OKpYKarolen cpeipl. 3aluTHbIe 01- MP 07,
yeJloBeKa MEXaHH3MBbI OpraHi3Ma 4eJoBeKa. 3710pOBbe U PAOOTOCTIOCOOHOCTD. I1PO 01-

[TpunnMnIBl hopMUPOBaHUS 3I0pOBLEcOEperaroIero nopeaeHus. Oundeckas akTHBHOCTD U [1P605, JIPB

310poBke. ['pymmbl 310poBbsi. OCHOBBI 3aKaauBaHusl. bBHOXHMHUUYECKHE aCTIeKThI palliOHATBLHOTO

nutanus. [IpaBuia 6€30MacHOT0 UCTIOIB30BaHUs OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB 01-J1Ps 07

IMpakTnyeckue 3aHATHSA: 3

IpakTuueckoe 3ansaTue Ne20 OnpeneneHue CyTOUHOTO palliOHA TUTAHUS 1

Ipakruyeckoe 3ansitue Ne21 Co3nanne MHIUBUAYATFHON TAMSTKH TTO OPTaHU3aIlUH PAllHOHATBHON 2

(bu3MUYECKOil aKTUBHOCTH

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COleP:KAHUE JIA00PATOPHOI0 3AHATHS 2

JlaGopaTopnasi padora Ned «Bnusiare abnotnyeckux (pakTopoB Ha YelOBeKa (HU3KHUE U BHICOKHE 2

TEeMITepaTypPhI)»
W3yueHne MeXaHU3MOB aJanTalliil OpraHU3Ma YeJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam 1
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00BSICHEHHUE MOJyYCHHBIX PE3YJIbTATOB U (POPMYITHPOBAHNE BHIBOIOB (IIMCHMEHHO) C HCIIOJIB30BaHUEM
HAay4HBIX [IOHATUH, TEOPUI U 3aKOHOB

*B Tom 4ncie npodeccHoHAILHO-OPUEHTHPOBAHHOE CO/IePsKAHUE JIA00PATOPHOIO 3aHATHUSA

B kadecTBe TpUITEPOB CHIKAIOMIMX PAOOTOCIIOCOOHOCTH UCIIOB30BaTh YCIOBUS OCYILIECTBICHUS
npodeccnoHaNbHOM EATENIbHOCTH: IIYM, TEMIIEpaTypa, pu3nyeckas Harpys3Ka u T.1.

CamocrositesbHast padora Ned 10

TeopeTnueckre acieKThbl SKOJIOTHH

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/lep:KaHMe (Co/lep:KkaHue MPHKJIATHOI0 MOLYJIs)

Pa3znen 5. buoJyiorusi B :KU3HU 6 |10] 10 | OK 01, OK

Tema 5.1. OcHoOBHOE co/iep:KaHue 4

buorexnonorun | Teopernyeckoe copep:kanue: 2 19[21& (1)I§ 04

B JKM3HH buorexHonorus kak Hayka v Ipou3BoJACTBO. OCHOBHBIE HAIPABJIEHUSI COBPEMEHHONW OMOTEXHOJIOTHH. JIP Oi-J’IP 08

KaK10r0 Mertoabl OnorexHosoruu. OObeKThl OMOTEXHOJOTHH. DTHKA OMOTEXHOJIOTUYECKUX U TE€HETHUECKUX ’
sKcriepuMeHToB. [IpaBuia norcka u aHaiu3a OMO3KOJIOrHUYECKON HHPOPMALIUU U3 PA3INYHBIX MP 01- MP
HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTepaTypa, CpeJICTBa MaCCOBOM MH(POpPMAIUH, CETh 07, ITP6 01-
VIHTEpHET U IpYyTHe) ITP6 05, JIPB
IIpodeccnonanbHO-OpHMEeHTHPOBAHHOE CO/IeP:KAHNE TPAKTHYECKOT0 3aHATHSA: 2 08-JIPB 11
IIpakTnuyeckoe 3ansiTue Ne22 Keiicsl Ha aHaIM3 HHGOPMALIUU O HAYYHBIX JTOCTHKEHHUSIX B 00JaCTH 2
TFeHETUYECKUX TEXHOJIOTU, KIIETOUHON MHKEHEPUH, TUILEBbIX OMOTEXHOIOT .
3amuTa Kerca: NpeJCcTaBICHUE Pe3yIbTaTOB PEIIEHUS KEHCOB (BBICTYIUICHHE C IPE3EHTALUEN)

Tema 5.2.1. OcHoBHOe coiep:KaHue 4 OK 01, OK

Buorexnonornu | IlpakTHyecKkue 3aHSITHS: 4 02, OK 04,

U SKHBOTHBIE IIpakTuyeckoe 3ansitue Ne23 Pazputue OMOTEXHOJIOTHI ¢ UCTIOIb30BaHUEM KHBOTHBIX, TPUMEHEHHE 2 MK 1.2
MIPOJYKTOB OMOTEXHOJIOTHH B KU3HU YEJIOBEKA. 1P 01_311) 08
ITouck n ananu3 MHGOPMAIMK U3 PA3TUUYHBIX HICTOUHUKOB (Hay4Has M yueOHO-Hay4Has JIUTepaTypa, ’
cpezacTBa MaccoBoi HHpopMaluu, cetb MuTepHer u apyrue) Keiicbl Ha aHanu3 uHGpOpMaLuu o MP 01- MP
pa3BUTHUH OMOTEXHOJIOTHH C UCTIOJIB30BAaHUEM JKUBOTHBIX (10 TPYIIIaM) 07, I1P6 01-
IIpakTnuyeckoe 3ansitne Ne24 3amura keiica: [IpencraBienue pe3yabTaToB peleHs KeicoB 2 [1P6 05, JIPB
(BBICTYILJIEHUE C MTPE3EHTAINEH )

08-JIP6B11
Tema 5.2.2. OcHoOBHOE coep:kaHue 4 OK 01, OK
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buorexnosiorun | IlpakTuyeckue 3aHATUSA: 02, OK 04,

H pacTeHHust IIpakTuyeckoe 3ansaTue Ne25 Pazputre OMOTEXHOJIOTHHN C UCITOJIB30BAHUEM PaCTCHUH, IPUMEHEHUE MK 1.2,
MIPOJYKTOB OMOTEXHOJIOTHH B KU3HU YEJIOBEKA. JIP 01-JIP 08
[Touck n ananu3 nHGOPMAIMH U3 PA3TUYHBIX HICTOYHUKOB (Hay4Has M y4eOHO-HAy4YHas JIUTEpaTypa, ’
CpeacTBa MaccoBoil uHpopmaluu, ceth IHTepHeT u apyrue) MP 01- MP
Keiicbl Ha ananu3 nHGOpMAIKU O Pa3BUTHH OMOTEXHOJOTUH C UCIIOJIb30BAHUEM pacTeHUi (1o 07, ITP6 01-
rpymmam) [1PG 05, JIPB
IIpakTnueckoe 3ansiTue Ne26 3amura keiica: [IpencraBnenue pe3yabTaToB p OpeLICHUs KEHCOB 08-JIPB 11
(BBICTYILIEHUE C MIPE3EHTAIINECH )

Tema 5.2.3. OcHoBHoOe coJep:kaHue

buorexHosornn | Teopernyeckoe odydyeHue:

flp oMBIILIeHHoc | PA3BUTHE IIPOMBIIIICHHOM OMOTEXHOJIOTUI U €€ IPUMEHEHHE B KU3HU YEJIOBEKA.

™ [Touck u ananu3 uHGOpPMaLIMKU U3 PA3INYHBIX UCTOUHUKOB (Hay4yHas U yueOHO-Hay4Has JUTepaTypa,
CpeacTBa MaccoBoil nHpopMaluu, cetb IHTepHeT u apyrue)
Kelicpl Ha aHanu3 nHGOpMALIUK O PA3BUTUN MPOMBIIUIEHHOW OMOTEXHOJIOIHH (110 Tpynam)

CamocrosiTesbHas padora NeS 10

Buosnorus B )ku3Hu

Pa3nen 6. Buoskosornyeckue ucciae10BaHus 5

Tema 6.1. OcHoBHOE coiepKaHue OK 01, OK

OcHoBHbIE TeopeTnueckoe odyueHue: 02, OK 04,

MeETOABI Hayunsriit MeToa. MeTopr OM03KOIOTHYECKUX MCCIICIOBAHUMN: TTOJIEBbIE, TaOOpAaTOPHEIE, MK 1.2

OHODKOIOTHYECK | sxcrepuMeHTanbHbIC. MOHUTOPHHT OKDYKAIOWIEH CPEIbl: TOKANbHBIH, PErHOHANBHBII H TI00AIbHbINH -

ux MeTtop! oMCKa, aHaIu3a U 00paboTKN UHPOPMALIMH O MPOEKTE B PA3TUUYHBIX HCTOYHUKAX JIP 01-JIP 08,

MCCJIe0BAHMI MP 01- MP

JlabopaTopHble 3aHATHSA:
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JlabopaTopHas padora Ne5S IlocraHoBka 11e511, 3a/1a4, BBIIBUKEHUE TUIIOTE3bI, TPOBEICHHE
HKCHEPUMEHTA TI0 OINPEIEJIEHUI0 ONITUMAJIbHBIX YCIOBUHN 71 pocTa U (PU3HOJIOTHYECKOI aKTHBHOCTH
JPOKEBBIX KIETOK. BBIABICHHE 3aKOHOMEPHOCTEH, (POpMyNHUpOBaHUE BHIBOJIOB U TPOTHO30B.
JIaGopatopHbie pabOTHI Ha BEIOOP 1O MUHU T'PYIIIIaM:

1. BiusiHue TeMmepatypsl Ha pocTa U (U3HMOJOTHUECKYI0 aKTUBHOCTD APOAOKEBBIX KIETOK

2. BausiHue yriieBoJIOB Ha POCTa ¥ (PU3UOJIOTHYECKYIO0 aKTUBHOCTD JIPOACKEBBIX KIIETOK

3. CoueTtaHHOE BIMSIHHE TEMIIEPATYPHI U YIIIEBOOB HA pOCTa M (PU3HOIOTUYECKYIO aKTHBHOCTD
JPOKKEBBIX KIETOK

07, ITP6 01-
I1P6 05, JIPB
08-JIPs 11

6.2.
buoskosaoruuec
KHii
IKCIEPUMEHT

OcHoBHOE€ COACPKAHUC

10

JlabGopaTropHble 3aHATHSA:

JlabopaTopHas padora Ne6 Bropoii aTan BeINOJHEHUS TPOCKTA: MOATOTOBKAa HEOOXOIUMOM MOCYAbI
Y MaTepuaia Jyis SKCIIEPUMEHTA, IPOBEJICHNUE IKCIIEPUMEHTA, IEPUOANYECKAst TPOBEPKA TCUCHUS
sKCHepuMenTa/ cOop Mareprasa B BRIOPaHHBIX TOYKAaX 0TOOpa mpod

JlabopaTopHas padora Ne7 Tperuii sTan BbIIOJHEHUS ITPOCKTA: MOJTYYCHUE IEPBUUHBIX
AKCIIEPUMEHTATBHBIX JTaHHBIX, MPOBEJACHUE CTATUCTUYECKOW 00paOOTKH MOTYUYEHHBIX JaHHBIX

Teopernueckoe o0yueHnue:

YeTBepThlii ATl BBHITOJIHEHUS IPOEKTA: BBISIBICHUE 3aKOHOMEPHOCTEN, (POpMYJIMPOBAHNE BBIBOJIOB U
IIPOTHO30B

Or1eHKa KayecTBa UCCIIEAYEMOT0 00BEKTa MO pe3ybTaTaM OMOIKOJIOTUYECKOTO aHan3a

HpaKaneCKne 3aHATHUA:

IIpakTnueckoe 3ansitne Ne27 3amura npoekta. [IpeacraBienne pe3yibTaToB BBIIOJHEHHS yueOHO-
UCCIIEIOBATENbCKUX POEKTOB (BBICTYIUIEHHE C IPE3EHTALINEN )

OK 01, OK
02, OK 04,
TK 1.2,

JIP 01-JIP 08,
MP 01- MP
07, IIP6 01-
TP6 05, JIPB
08-JIPs 11

CamocrositesibHast pabora Ne6
buoskonornyeckue uccienoBaHus

IIpome:xxyTouyHas arrecranus B GopMe 3K3aMeHa

18

Bcero:

66 | 67 | 67

HUTOI'O:

200
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Oo0bem KO}ILI
HaumenoBanue Conep:kanue y4yeOHOro MaTepuasia, JadopaTopHble U MPaKTUYeCKHe 3aAHATHS, acos KOMIIeTeHIIHH,
pa3/1esioB U TeM KOHTPOJIbHBbIE PadoThl, CAMOCTOSITeIbHbIE PA0OTHI pe3yJbTaToB
BOEHUS
3 ol c ocBOe
3| P
1 2 31415 6
Paznen 1. KieTka — cTpyKTYpHO-()YHKIIMOHAJIBLHAS €IMHULA KUBOTO 16 | 12 | 12
Tema 1.1. OcHoBHOe coaep:xaHue 2 OK 02, JIP
buosorus kaxk TeopeTnueckoe odyueHnue: 2
p y 01, MP 02,
HayKa. buonorus xak Hayka. CBsi3b OMONIOTHU C IPYTUMH HayKaMu: Ouoxumusi, 0uodusuka, OMoOHMKA, I1P6 01. JIPs
renoreorpadus u 1p. Pons 1 Mecto Ononoruu B GOpMUPOBAaHUH COBPEMEHHOM HAYYHOI KapTHHBI ’
Mupa. 3HaueHue Orojornyeckux 3Hanui. Mcropus Ononorun. 3HadyeHne UTOJIOTUH [T Pa3BUTHS 01- JIPB 07
OMOJIOTUH M TTO3HAHUS TIPUPOIBI. METOBI IUTOJIOTHH: MUKPOCKOTHS, XpoMaTorpadusi, anekrpodopes,
METOJ MEUEHHBIX aTOMOB, U hepeHInalIbHOe HEHTPUPYTUPOBAHUE, KYJIbTypa KIETOK.
Tema 1.2. OcHoBHOe coiep:KaHue 2 OK 02, JIP
O6masn Teopernyeckoe o0yueHue: 2 01, MP 02,
XapaKTePUCTHK
p P Paznoo6pasue 6nocucteM. Opranusanus OMOJOTHYECKUX CHCTEM. Y POBHHM OPraHHM3allul OUOCHCTEM: I1P6 01, JIPB
a KU3HH MOJIEKYJISIPHO-T€HETUUECKUIA, OPraHOUAHO-KJIETOYHBIN, OpraHU3MEHHBIN, MOMYJIALIMOHHO-BHI0OBOH, 01- JIPB 07
9KOCUCTEMHBIH, Onocdepusbiil. Hayku, nsyyatoniye Guonruueckue oObeKThl Ha Pa3HbIX YPOBHSIX
opranuzanuu xu3Hu. OO11as XapakTeprUCTHKA KU3HHU, CBOICTBA )KUBBIX crcTeM. [Iporeccsl,
MIPOUCXOJAIINE B OMocucTeMax
Tema 1.3. OcHoOBHOeE coiep:KaHue 6 OK 01, OK
buonoruyeckn | Tegpernueckoe oGyuenne: 2
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BajKHbIE XuMmudeckuil coctaB KieTok. Heoprannueckue BemniecTBa KJIETOK, UX OMOIOruyecKkas posb. 02, OK 04,
XHMHYECKHE Opranuyeckue BellecTBa KIeTku. bruonornueckue nonumepsl. benku, ctpykrypa u GyHKIun 6ekoBoi JIP 01. JIP 02
COeXMHeHNsI MoJIeKybl. DepMEHTHI, MPUHIIUI UX JCUCTBH. YTIIEBOABI, HX OHoIorndeckue QyHKIuU. JInmumpl, ’ ’
oOumii mnan crpoenusd. 'uapodunsHo-ruapododHbie cBoiicTBa. Knaccudukanus aumnuos. MP 01- MP
buonorudeckue pynkiuu munuaos. AT®. Ctpoerne monekyinbsl AT®. buonorudeckue pynkiuu ATO. 03, ITP6 01-
I1P6 04, JIPB
01 - JIPB 07
IIpakTHyeckue 3aHATHA: OK 01, OK
IpakTunyeckoe 3ansitue Nel Poip GenkoB, yriaeBo 0B U )KHPOB B OPraHU3ME YeTIOBEKa. 02, OK 04,
BuTtamunbl 1 6MONIOrMYeCKH aKTUBHBIE JT00ABKH, MX 3HAUEHHUE B KHU3HU OpraHu3Ma yesioBeka. ['umno- u JIP 01. JIP 02
aBUTAaMHUHO3bI U UX nocieacTBus. [IpenocraBiienne ycTHBIX COOOIIEHUH C Tpe3eHTalueH, ’ ’
[OJIFOTOBJICHHBIX 110 MEPEUHIO0 UICTOUHUKOB, PEKOMEH/I0BaHHbBIX IIPEIo/IaBaTeIeM MP 01- MP
03, ITP6 01-
[1PG 04, JIPB
01 - JIPB 07
JlaGopaTopHbie 3aHATHS: OK 01, OK
JlabopaTopnas padora Nel «Onpenenenue ButamuHa C B IPOIYKTax MUTaAHUSA 02, OK 04,
[TonaroroBka BapuaHTOB OMbITa, HAOIIOACHNUE 32 KAUECTBEHHBIMU PEAKIIMSIMH, 3all0HEHUE padoueit JIP 01. JIP 02
TaOIUIIBI, MHTEPIIPETALs] HAOMI0JaeMbIX SIBIEHUH, (HOpMyITUpOBaHNE BBIBOJOB MP 01’ MP ’
JlabopaTopnas padora Ne2 «['uapodunsHO-THAPOPOOHBIE CBONCTBA JTUITUIOBY
[TonroToBka BapuaHTOB OMbITA, HAOIIOIEHUE 32 KAYECTBEHHBIMU PEaKIUsAMH, 3all0JHEHNE paboueit 03, I1P6 01-
Ta0JINILIbI, UHTEpIpEeTaIysl HaOII01aeMbIX BJIEHUH, POPMYIHpPOBAHUE BHIBOJOB I1P6 04, JIPB
01 - JIPB 07
Tema 1.4. OCHOBHOE COIepP:KAHME OK 01, OK
CTpyKTypHO- 02, OK 04,
GynkunoHanibH | Teopermueckoe obyuenue: 2 |
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afl opraHu3anus
KJIE€TOK

Knerounas teopus (T. IlIBann, M. Hlneiinen, P. Bupxo). OCHOBHbIE OJI0XKEHUS COBPEMEHHON
KJICTOYHOU T€OpHUH. THIIBI KJIETOYHON OpraHU3aALMK: IPOKAPUOTUUECKUN U DYKAPUOTUYECKUM.
CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK 3yKapuoT (pacTUTENbHOM, ®KUBOTHOH, rpubHOIl). CTpoeHue
MIPOKAPUOTHUYECKOH KieTKH. OCOOEHHOCTH CTPOCHUS TeTepoTpo(HON 1 aBTOTPODHOMA
MPOKAPUOTHYECKHUX KiIeTOK. CTpoeHHe MIa3MaTndeckoil MeMOpaHbl. TpaHCIIOPT BEILIeCTB Yepe3
IUIa3MaTUYECKYI0 MEMOpaHy: NACCUBHBIM U aKTUBHBIM. DHIAOUTO3: MUHOLMTO3, (GarouuTos.
Ox3ouuTo3. O6o0uKa WM KierouHas creHka. CTpykTypa v QyHKIIUH KICTOYHON CTEHKH pacTeHUH,
rpuboB.

Huromnaszma. [{uto3oms, LHutockener. OnHoMeMOpaHHBIE OPTraHOUBI KIIETKU: YHI0IIa3MaTHYECKast
ceth (BI1C), anmapat ['oabmKH, TH30COMBI, IEPOKCUCOMBI, BAKYOJIU PACTUTENIBHBIX KIETOK. CTpoeHHe
1 QYHKIIMU OJJHOMEMOPAaHHBIX OpraHouA0B KieTku, Kiierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOUIBI KJIIETKU: MUTOXOHJIPUH, TIACTUIBI: XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEHKOTUTIACTRI, X CTPOCHUE M PYHKIMH. SEpHBIN anmapar KJIeTKH, CTpoeHUe U (QyHKINH.
HemeMmOpanHbie opraHOUIbI KIETKU: PUOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIN HIeHTp. OpraHouabl
JBUKECHUSI: PECHUYKH U KTYTHKU. CTpoeHue u PyHKIIMN HeMeMOpaHHBIX OPTaHOUIOB KIETKU

JlaGopaTopHble 3aHATHSA:

JlabopaTopnasi pabora Ne3 «CtpoeHue KIeTKH (pacTeHus, )KUBOTHBIE, TPUOBI) M KIIETOUHBIE
BKJTIOUEHUS (Kpaxmall, KapOTHHOH/IBI, XJIOPOILJIACTHI, XPOMOTLIACTHI )

[IproGperenue onbITa MPUMEHEHHS] TEXHUKH MUKPOCKOMTUPOBAHUS MIPH BBIOIHEHUH JIA00OPATOPHBIX
pabot. [TogroroBka MuKpoIpenapaToB, HAOIIOIEHUE C TTOMOIIbI0 MUKPOCKOTIA, BBISIBJICHUE PA3THINNA
MEXIy U3y4aeMbIMH 00bEKTaMU, UHTEPIIPETALU HAOII0IaeMBIX SBJICHHM, (HOpMYIHpPOBaHHE
BBIBOJIOB

JIaboparopHas pabota «IIpoHuiaeMmocts MeMOpaHsbI (TUIa3MOJIHN3, ACTIA3MOIIN3 ))»

[Ipnobperenre onpITa MPUMEHEHUS TEXHUKH MUKPOCKOTIMPOBAHHS TIPH BBHITOJTHEHUH JIA00PATOPHBIX
pabort. [ToaroToBka MUKpOMpenapaToB, HAOIIOIEHUE C TOMOIIBI0 MUKPOCKOTIA, BBISIBICHUE PA3IUUUI
MEXy U3yd4aeMbIMU 00bEKTaMH, HHTEPIPETAINs HaOII0JaeMbIX SBJICHHH, POopMyIHpoBaHHe
BBIBOJIOB

JIP 01, JIP 02,
MP 01- MP
03, ITP6 01-
[1P6 04, JIPB
01 - JIPB 07

Tema 1.5.
CrpykTypHO-

OcHoBHOE coaep:xaHue

Teopernueckoe o0yueHnue:

OK 01, OK
02, JIP 01,
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¢pynknuonaasn | CtpoeHue XxpoMocoM. XpOMOCOMHBIN HAOOp KJIETOK, TOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, JIP 02, MP
ble (pakTOpLI ramiou b u qumnonansiit Hadbop. Hyknennossle kucnotsl. JIHK u PHK. Ctpoenue Hyki1eMHOBBIX 01- MP 03,
HacjgeacrBeHHoc | kucnot. Hykieotunpsl. Kommnemenrapusie azotuctbie ocHoBanus. [Ipasuno Yapradda. Ctpykrypa IIP6 01- TIPG
™ JHK - nBoitHas cnimpanb, Mectonaxoxaenue u ouonorundeckue pyakiuu JHK. [THK-3kcnepTusa. 04, JIP 01 -
Bunet PHK. @ynxkunu PHK B knetke JIPB 07
IIpakTuyeckue 3aHATHS:
IIpakTHyeckoe 3anaTHe Ne2 Pernienue 3a1a4 Ha ONpeiesieHUe MOCIe10BATEIbHOCTH HYKJIEOTUI0B
Tema 1.6. OcHoBHOeE coep:kaHue OK 01, OK
Ipoueccol Teopernueckoe o0y4eHue: 02, JIP 01,
MATPUYHOT0 Marpuunsiii cuaTe3 JJHK - permmukanus. [Ipunmune perukanuu JJHK. Mexanusm periikamnuu JIP 02, MP
CHHTEe3a JHK. Penapanus JIHK (nopernexaTuBHas, mocTperiekaTuBHAas ). Peakiiyy MaTpuyHOro CUHTE3A. 01- MP 03,
[IpuHUKIT KOMIUIEMEHTAPHOCTH B peakuusax maTpuuHoro cuuresa. [IHK u rensl. ['eneTnueckuii ko, [1P6 01- TIP6
ero cBorcta. Tpanckpunuus - MaTpuusbiid cuaTe3 PHK. Tpancnsauus u e€ stamnel. Y cioBus 04. JIPg 01 -
o6uocunTe3a 6enka. Ctpoenue TPHK u xonupoBanue amuHokuciot, Ponb pubocom B Guocunrese .
ek JIPB 07
IIpakTHYecKkHe 3aHATHSA:
IIpakTnyeckoe 3anaTne Ne3 Penienue 3a1a4 Ha ONpeeNICeHNAE TIOCIEN0BAaTENbHOCTH AMUHOKHCIIOT B
MOJIeKYyJIe OenKa.
Pemenue 3aia4 Ha onpe/esieHre Nocae0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oelika B ciry4dae
W3MEHEHHUs NoceA0BaTenbHOCTH HyKiIeotn08 JJHK
Tema 1.7. OcHoBHOe coiep:KaHue OK 01, OK
Hexnerounbie o006 ygeckoe obydenne: 02, JIP 01,
hopmeb1 Ku3HK Bupycsl - HeksieTouHble (POPMBI JKU3HU U 00JIMTraTHbIE Mapa3uTsl. CTPOEHUE MPOCTHIX U CIIOKHBIX JIP 02, MP
BHPYCOB, pETPOBUPYCOB, OakTepuodaro. Kuznennsiii nukn JJHK-conepxammx Bupycos, PHK- 01- MP 03,
coJieprKaliux BUpycoB, Oakrepuodaros, BUY, renatut yenoseka. ITP6 01- ITPO
bakrepun. OOmas xapakrepuctuka. [lonstie mramm. Bupychl n 6akTepun: CX0ACTBa U pa3Indus 04, JIPB 01 -

IIpakTHYecKkHe 3aHATHA:
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IIpakTuyeckoe 3ausaTue Ned BupycHrle u OakTepralibHBIC 3a00ICBaHMUS. 2 JIPB 07
OO01re NPUHIUITBI UCTIOJIB30BAHUS JICKAPCTBEHHBIX BemecTB. OCOOCHHOCTH PUMEHEHUS
AHTUOMOTHKOB.
[IpencraBieHre yCTHBIX COOOIICHHIA ¢ IPE3CHTANUEH, TIOITOTOBJICHHBIX TI0 TIEPEYHIO UCTOYHUKOB,
PEKOMEHIOBaHHBIX MPEIoAaBaTeIeM
Tema 1.8. OcHoOBHOE co/lep:KaHue 1
Oo0men BemectB | Teopernueckoe o0yueHue: 1 OK 02, JIP
U npeBpainieHue | [lepBuUuHbI CUHTE3 OpraHUYECKHX BellecTB B kieTke. [Inactuueckuit oomen, @oTocuHTes, 01.JIP 02
2 2
JHEPIruu B XeMOCHHTE3. MP 01- MP
KJIeTKe AHa’poOHBIN HEpreTuyeckuii o0OMeH, AHa pOOHBIE OPraHU3Mbl. bpoxeHue, aBTOTpodHBIH 1
reTepoTpoHBIN THI MUTAHUS. AHAIPOOHBIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTHUHU. DTalbl 03, ITP6 01-
DHEPreTHYECKOro oOMeHa. [nKoau3. Bruonornyeckoe OKMCIEHHE, UK KJIETOYHOE IbIXaHHE I1P6 04, JIPB
01 - JIPB 07
Tema 1.9. OcHoBHOe coiep:KaHue 1
Ku3HeHHbIH Teopernueckoe odyueHue: 1 OK 02, OK
UK KJIeTKH. Krerounslii nuki, ero nepuosl U peryisius. [lepuonpl uHTepdasbl UX 0COOEHHOCTH, 04. JIP 01
1 M
Murto3. Meiio3 Juddepennnanys KIeTKH U apecT KIETOYHOTo KA. JleneHue kieTku - Muto3. CTaauu MUTO3a U JIP 02. MP
npoucxoasume npoueccel. Kapruokunes u nutoknHes. buonornyeckoe 3HaueHne Mmutosa. Meito3s - ’
penykimoHHoe neneHue kiaetku. Craauu Meiio3a. Meiio3 - 0CHOBa MOJIOBOTO Pa3MHOKEHUSI. 01- MP 03,
IMoenenne xpomocoM B Meiiose. Kpoccuurosep. bromorndeckuii cMbici Meiio3a. D GeKThl Meiio3a. IT1P6 01- TTP6
Meii03 B )KU3HEHHOM IIUKJIE OPTaHU3MOB
o p 04, JIPB 01 -
JIPB 07
CamocrosiTesibHas padora Nel 12
MoneKkyaapHbId YPOBEHb OpraHU3alyy KUBOTO
Pa3nea 2. Ctpoenue u pyHKIMH OpraHusMa 24 | 14 | 12
Tema 2.1. OcHoOBHOe coiep:KaHue 4 OK 02, OK
Crtpoenne
p IIpodeccnoHabHO-0PHEHTHPOBAHHOE COAEPKAHNE TEOPETUIECKOT0 00yUeHU s 2 ‘ ‘ 04, IIK 1.1
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OpraHusma Onnoxserounble opranu3Mbl. KooHuanpHble Oprannu3Mbl, MHOTOKJIETOUHBIE OPTaHU3MBI, TIK 1.2
B3auMocBs3b yacTeit MHOTOKJIETOUHOTO opranu3mMa. OyHkius. Opranbl U CUCTEMBI OPTaHOB. JIP O01. JIP 02
9 9
AnmnapaTtsl opraHoB. ['omeocTas opranusma u €ro nojJiepKaHue B MPOILECCe KUZHEAEATSIbHOCTH. MP 01- MP
@OyHKIMOHANbHAS cucTeMa OpraHoB. TkaHM pacTeHUH. TkaHU )KUBOTHBIX U 4yesioBeka. OpraHsl 04. TIP6 01
pactenuid. Opranbl U CUCTEMbI OPTaHOB KUBOTHBIX M Y€JIOBEKa. 3HAUEHHUE ONOPHI, IBMKCHHUS, ’ )
MUTaHUsA, JbIXaHUs, TPAHCIIOPTA BEILIECTB, BbIACICHHUS, 3alIUThI. 3HAUCHUE TPOSIBJICHUS 11P6 04, JIPB
pa3sApaskKUMOCTHU U Peryisaiuu 01 - JIPB 07
IIpakTHYeckne 3aHATHSA:
IIpakTnueckoe 3ansiTue NeS MHpekunonHble 3a001€BaHUs U SMUAEMUS. OK 02, OK
Teopus kioHaIbHO-ceNEeKTUBHOrO UMMyHUTeTa 11. Dpnuxa, .1. MeunnkoBa. Baxkuelimue snuaeMun 04.TIK 1.1
v > :
B MCTOPHUU YeJOoBeUeCcTBa. BakimHaus kak npoduinakTuka nH()EKIIMOHHBIX 3a00JICBaHMIA. MK 1.2
[IpencraBieHne yCTHBIX COOOIICHMI ¢ TPEe3eHTALUEN, TOATOTOBICHHBIX IO MEPEYHIO HCTOYHUKOB, P 0 1 P 02
PEKOMEHIOBAaHHBIX MPEINOaBaTEeIIEM > >
MP 01- MP
04, ITP6 01-
ITP6 04, JIPB
01 - JIPs 07
Tema 2.2. OcCHOBHOE COIepKaHUe OK 02, IIK
Dopmbl IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJleP:KAHUE TEOPETHYECKOT0 00yUYeHUsI 1.1.TIK 1.2
., .
Pa3MHOKeHHUs dopMbl pa3MHOKEHUST OpraHu3MoB, becronoe 1 monoBoe pazMHoXkeHHe. Bupl 6ecrnonoro JIP 01. JIP 02
OpPraHu3sMoB Pa3MHOKEHHUSI: TIPOCTOE JIeJICHUE HAJBOE, TOYKOBAHNUE, PA3MHOKEHUE CITIOPAMH, BETETATUBHOE MP 01’ MP ’
pa3MHOXKeHue, pparMeHTaIs, KioHupoBanue. [lonoBoe pazMHOXKEHHUE. 04. TIP6 01
, -
ITP6 04, JIPB
01 - JIPs 07
Tema 2.3. OCHOBHOE COIep/KAHHE OK 02, OK
Omnrorenes Teoperuueckoe od0yueHue: 04. JIP 01
1) 9
’KMBOTHBIX H l'ameTorenes y xuBoTHBIX. CiepMarorenes u ooreHes. CTpoeHue MoJIoBbIX Ki1eToK. OmIog0TBOpEHNE JIP 02. MP
YyeJli0BeKa 1 YMOPHOHAJILHOE pa3BUTHE KUBOTHBIX. [lapTeHOreHes. DmMOpuoreHes (Ha mpuMepe JaHIIETHUKA). 01 Mi) 03
- ’

Cranuu sMOproreHesa
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Pocrt u pa3zButue xuBoTHbIX. [locTamOpuonansubiil nepuoi. [Ipsamoe u Henpsimoe pasBurtue. Pa3Burtue I1P6 01- I1PO
¢ MeTaMop(o30M y 0eCrIO3BOHOYHBIX U TIO3BOHOYHBIX KUBOTHBIX, CTaJNN MOCTIMOPHUOHATIBLHOTO 04, JIPB 01 -
pa3BUTHs y )KUBOTHBIX U yesoBeka. Ileproibl oHToreHesa yenoBeka. buonornueckoe crapenue u TP 07
cMepTh. ['epoHTONIOTMA
Tema 2.4. OCHOBHOE COIepIKAHME OK 02, OK
OnTorenes Teopernueckoe o0yueHue: 04, JIP 01,
pacTeHui I'amerodur u cnopodur, PasMHOXKEHUE U pa3BUTHE Bogopociel. PasMHOXKEHUE 1 pa3BUTHE CIIOPOBBIX
pactenuii, PasmHOKeHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepuoasl oHTOreHe3a pacTeHun 1P 02, MP
01- MP 03,
[1P6 01- ITPG
04, JIPB 01 -
JIPB 07
Tema 2.5. OCHOBHOE COIep:KAHME OK 02, JIP
OcHoBHBIE Teopernueckoe o0yueHnue: 01, JIP 02,
TMOHATHS I'enernka kak Hayka O HacJI€ACTBEHHOCTH U U3MEHYUBOCTHU OpraHu3MoB. OCHOBHbIE T€HETUUECKUE
TeHeTHUKH MOHATUA U cUMBOJIBL, ['eH, ['enoTun, ®enorun, AsuienbHble TeHbl, ATbTEPHATUBHBIE IPU3HAKH, MP 01- MP
JIOMUHaHTHBIN U PELIECCUBHBIN MpU3HAKU. [ '0oMo3HuroTa u rerepo3urota. Yucras nmuaus. [ uOpumab. 03, ITP6 01-
OCHOBHBIE METO/bI TEHETUKH: THOPUIOIOTHUECKUM, IUTOTOTUYECKHE, MOJIEKYIISIPHO-TEHETUUECKHE I1P6 04, JIPB
01 - JIPB 07
Tema 2.6. OCHOBHOE COIep/KAHHE OK 02, OK
3akonomepHocT | Teopernueckoe o0yueHmue: 04, TIK 1.1,
U HACJIeI0OBaHUsl | 3aKOHOMEPHOCTH 00pa3oBaHus rameT, 3akoHbl I'. Menens: MoHOrHOpHIHOE CKpEeIMBaHuUE. MK 1.2
[IpaBmiio noMuHUpPOBaHUS. 3aKOH €IMHOOOpa3usl MEPBOT0 MOKOJIEHHS. 3aKOH pacIleTIeHHs o
npu3HakoB. LluTonoruueckre 0OCHOBbI MOHOTHOPUTHOTO CKpEIIMBaHus. [ unoTe3a YuCTOThI ramer. JIP 01, JIP 02,
Awnanusupyroriee MP 01- MP
cKkpemrBanue. JurudpuaHoe ckpemrBanre. 3aK0H HE3aBUCUMOT0 HACIEI0BaHUs TPU3HAKOB. 04, ITP6 01-
[MonuruOpraHOE HACIEIOBAHNE U €I0 3aKOHOMEPHOCTH ITPG 04, JIPB
IIpodeccnonanbHO-OpHEHTHPOBAHHOE COJIeP:KAHNE TPAKTHYECKOI0 3aHATHSA: 01 - JIPB 07

IIpakTuyeckoe 3ansiTe Ne6 Penenue 3a1a4 Ha onpe/iesICHUE BEPOSATHOCTH BOSHUKHOBEHUS
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HAaCJICACTBCHHBIX NPHU3HAKOB IIPpU MOHO-, OI1-, HOHI/II‘I/IGPI/IZ[HOM " aHAJIM3UPYIOIICM CKPCIIMBAHWH,
COCTaBJICHUC I'CHOTUIINYCCKUX CXCM CKPCIIMBAHUA

Tema 2.7. OcHoOBHOE co/iep:KaHue OK 01, OK

B3aumopneiicreu | Teopernueckoe o0yueHue: 02, JIP 01, JIP

€ reHOB ['enoTun kak menocTHas cucreMa. MHOXECTBEHHOE JieiicTBHE TeHOB, [ IneiioTponusi, MHOKeCTBEHHBIN 02. MP 01-
ajuienn3M. Bzaumopeincteue aienbHbIX reHoB. KonomunupoBanue. BzauMoaencTBue HeaienbHbIX ’
reHoB. Kommementapaocts. Onuctas. [lonumepus MP 04, IIP6
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COJIePKAHUE MPAKTHYECKOT0 3aHITHS: 01-TIP6 04,
IpakTuyeckoe 3anaTue Ne7 PernieHue 3a1a4 Ha ONpeICICHUE BEPOSTHOCTH BOSHUKHOBEHUS JIPs 01 - JIPB
HACJICACTBEHHBIX NMPU3HAKOB IIPH PA3JIMYHBIX THUIIAX B3aMMOJICHCTBHS T€HOB, COCTABICHUE 07
TEHOTUIMYECKUX CXEM CKPEIIMBAHUS

Tema 2.8. OcHoBHOE co/lep:KaHue OK 02, OK

CuensieHHoe TeopeTuueckoe o0y4eHue: 04, 11K 1.2,

HacJlel0BaHHue JIP 01. JIP 02

NPU3HAKOB 3akonbl T. Moprana. CuenyieHHOe HaclieI0BaHUE T€HOB, HAPYIIEHHUE CLIETUIEHHS. XPOMOCOMHAs ’ ’
TEOpHs HACJIEICTBEHHOCTU. [ eHeTHUYeCcKoe KapTHpOBaHue XpoMocoM. Vcrob3oBanre KpOCCHHTOBEpa MP 01- MP
JUTSI COCTABIICHUSI TEHETUYECKUX KapT XPOMOCOM 04, I1P6 01-
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKAHUE MPAKTUYECKOT0 3aHATHS: 11P6 04, JIPB
IIpakTuyeckoe 3anaTHe Ne8 Penienue 3a1a4 Ha OnpeiesIeHHe BEPOSTHOCTH BOZHUKHOBEHUS 01-JIPB 07
HAaCJIEJACTBEHHBIX MPU3HAKOB MIPH CIICTUICHHOM HACJIEI0BAHHUH, COCTABIIEHNE TEHOTUITMYECKUX CXEM
CKpEUIMBaHUS

Tema 2.9. OcHoOBHOeE coiep:KaHue OK 01, OK

3akoHomepHocT | Teopernueckoe o0ydeHue: 02, OK 04,

H U3MEHYHBOCTH | XpOMOCOMHBIN MEXaHU3M ONpPEEICHUS M0JIa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBIL. [ 'OMOramMeTHBIH 1 JIP 01. JIP 02
reTeporaMeTHBIN moj. ['eHeTnyeckast CTpyKTypa MoJIOBBIX XpoMocoM. HaciegoBanue npu3Hakos, ’ ’
CIICTUICHHBIX C MOJIOM MP 01- MP
IpakTHyeckue 3aHATHS: 04, ITP6 01-
IIpakTHyeckoe 3anaTHe Ne9 Penienue 3a1a4 Ha ONpeesIeHHE BEPOSTHOCTH BOZHUKHOBEHUS 11P6 04, JIPB
HAaCJIEACTBEHHBIX MPU3HAKOB, CIIETUICHHBIX C MOJIOM, COCTAaBJIEHNE TeHOTUITMYECKUX CXEM 01 - JIPB 07

CKpCIIMBaHUA
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Tema 2.10. OcHoBHOE coep:kaHue OK 01, OK
I'eneTnka Teoperuueckoe o0y4eHue: 2 02, JIP 01, JIP
YeJI0BEKa Kapuotun yenoBeka. MeTo/ bl M3yueHUsI TEHETUKH YEJIOBEKA: T€HEaT0THYECKUM, OJTM3HEIIOBbIH, 02’ MP 01-
[UTOTCHETHYCCKUH, OMOXUMUYECKUI, TOMYJIAIIMOHHO-CTaTUCTHYEeCKuH, HacencTBeHHbIe MP 04. TIP6
3a0071eBaHUs YeIOBeKa. | eHHbIE U XpOMOCOMHBIC 0OJIE3HH YeioBeKa. boie3Hu ¢ HacaeACTBEHHOM ’
MPEAPACTIONO0KEHHOCTHI0. 3HAYCHUE MEJUIIMHCKON T€HETHKHU B MPEAOTBPAILECHUN U JICUCHUH 01-TIP6 04,
TCHETUYECKUX 3a00JICBaHUI YeIOBEKa JIPB 01 - JIPB
IIpakTH4yecKkue 3aHATHS: 07
IIpakTnueckoe 3ansaTue NelQ Pemenue 3a1au Ha onpeiesieHUE BEPOSITHOCTH BO3SHUKHOBEHUS
HAaCJIEACTBEHHBIX MPU3HAKOB, UCIIOJIb3YsS METO/IbI TEHETUKH YEJIOBEKA, COCTABICHUE T€HOTUITMYECKUX
CXEM CKpEIIMBaHMUS.
[IpencraBneHne yCTHBIX COOOIIEHUM C MMPE3CHTAIIMEN O HACIEACTBEHHBIX 3a00JICBAaHUSAX YEIIOBEKA
Tema 2.11. OcHoBHOE co/lep:KaHue OK 01, OK
3axonomepHoct | Teoperuyeckoe ody4enue: 2 02, OK 04,
W M3MEeHYHMBOCTH | B3anMoJieiicTBIE TeHOTUIIA U cpeibl Tpu popmupoBaHuu GpeHoTuna. I3MeHUnBOCTh MPU3HAKOB. 01. JIP 02
KauecTBeHHbBIE U KOJTMYECTBEHHBIE MPU3HAKHU. BUIbl N3MEHUMBOCTU: HACIEACTBEHHAS U JIP 01, >
HEHacCJIeACTBEHHAs. MP 01- MP
3aK0H TOMOJIOTHUECKUX PSAIOB B HacheAcTBeHHON n3MmeHunBocTy (H.W. BaBumnos). 04, ITP6 01-
Monudukarnontas, uiv GeHOTUTINYECKass K3MEHYUBOCTh. Polb cpebl B MOAU(DHUKAITMOHHOM T1P6 04, JIPB
m3meHunBocTH. Hopma peakinu npusHaka. BapuarimoHHbIi psay BapralldoOHHAs KpUBas.
XapakTepucTuka MOAU(PUKAITIOHHON U3MEHUNBOCTH 01 - JIPe 07
HacneacTBenHas, Wiau TeHOTUITHMYECKAst K3MEHYUBOCTh. KOMOMHATHBHASI H3MEHYHUBOCTD.
MyTauroHHas U3MEHUYUBOCTh. BUIbI MyTallMil: TEHHBIE, XPOMOCOMHbBIE, TeHOMHBIE. [[pUUnHBI
BO3HUKHOBEHMS MYyTallUii
IIpakTHYecKkHe 3aHATHSA:
IpakTuyeckoe 3ansiTue Nell Pemenue 3a1ad Ha onpeieIeHHe TUIIA MyTalluK MPH Tepeaayde
HAaCJEeACTBEHHBIX MPU3HAKOB, COCTABIIEHUE FT€HOTUITUYECKUX CXEM CKPEILIMBAHUS
Tema 2.12. OcHoOBHOe coiep:KaHue OK 01, OK
TeopeTnueckoe ofyuenue: 2 |
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Cenexuust Cenekius kak Hayka. MeTo/ bl ceNeKIIMOHHOU paboThl, ['eTepo3uc u ero npuunHel. MickyccTBEeHHBIN 02, JIP 01, JIP
OpPraHHU3MOB 0TOOP: MacCOBBIM U MHIUBUAYAIbHBIA. DTarbl KOMOMHAITMOHHOH cenekiun. CopT, mopo/ia, TaMM 02, MP 01-
ANropuTMBI peleHue 3a1a4 Ha ONpeeIeHHe BO3MOKHOI0 BOSHUKHOBEHHS HAClIeICTBEHHBIX
IIPU3HAKOB 110 CEJIEKIMH, COCTABJIEHUE T€HOTUITMUYECKUX CXEM CKPELUBAHUS MP 04, TIPG
01- ITP6 04,
JIPB 01 - JIPB
07
CamocrosiTesbHas padoTa Ne2 12
Crpoenne u GyHKIUN OpraHu3Ma
Pa3nen 3. Teopust 3BoJIIONNH 10 11
Tema 3.1. OcHoBHOeE coep:kaHue OK 02, OK
Hcropus TeopeTnueckoe o0y4eHue: 2 04, JIP 01 -
IBOJIOLIHOHHOT O
— IlepBble 5BOIOLMOHHBIE KOHLIETIUH, | panyanucTudeckas sBoatononHas konuenuus JK.b. Jlamapka. JIP 06, MP
JBxyuye cuibl 3Bononnu. Kpeanronusm u tpancpopmusm. Cucremaruka K. JIunnes u e€ 01- MP 08,
3HaYeHHue 11 POPMUPOBAHUS UAEH FBOJIIOLIMU I1P6 01-T1P6
[Ipennocelaku BO3HUKHOBEHUS JapBUHU3MA. DBOJIIOLIKS BUI0B B ipupoae. boprda 3a 05. JIPB 01-
cymectBoBaHue. EctectBenHbIl 0TO0p. JlMBEepreHIys Mpu3HakoB U BU000pa3oBanue. OCHOBHbIE '
MOJIOXKEHUS CUHTeTHUecKoi Teopu 3Bomonuu (CTI). Poib 3BoIIOIIMOHHON TEeOpHUH B JIPB 07
(bopMHpPOBaHNY HAYYHOW KAPTHHBI MUPA
Tema 3.2. OcHoBHOE coaep:xaHue OK 02
Muxkpossoaionu | Teoperuueckoe o0ydeHue: 2 JIP 01-JIP 06,
s MuKpO3BOIIOIMSA U MAKPOAIBOJIIOLNA KaK 3Tallbl BOJIIOIIMOHHOTO Npoliecca. I eHeTuueckre OCHOBBI MP 01- MP
3BOJIIOIIMU. MyTanuu 1 KOMOMHAIIUH KaK JIEMEHTapHbIN 3BOJIIOLMOHHBIN MaTtepual. [lomynauus kak 08. TIP6 01-
AJIeMEHTapHasl €UHUIIA 3BOJIIOLINH. ’
JBrxy1e cuibl ((hakToOphl) 3BOMIONNH, MyTallMOHHBINH poliecc 1 KOMOMHATHUBHASE U3MEHYHBOCTD, ITP6 05, JIPB
Murpanus. M3onauus nomynauuii; reorpaduueckas (IpoCcTpaHCTBEHHAs ), OnoiornyecKkas 01-JIPB 07
(penponyktuBHasi). EctecTBenHbIi 0TOOp - HampaBisoomui ¢pakrop sBomonnu. bopnoa 3a
CYIIECTBOBaHME KaK MEXaHU3M JICHCTBHSI €CTECTBEHHOI'0 0TOOpa B MOMysALUAX. Bua u ero kputepuu
(mpu3naku). BumoobpazoBaHue kak pe3yabTaT MUKPOIBOIIOIUN
TeMma 3.3. OcHoOBHOE coep:kaHue OK 02
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MaxkpossoJionu | Teopernueckoe o0yuenne: JIP O1-JIP 06,
1. Makponssosntorus. PopMbl 1 OCHOBHBIE HampaBiieHUs1 MakpodBororuu (A H. Cesepiion). [Tytu MP 01- MP
JOCTUXKEHHS OMOJIOTUYECKOTO mporpecca: apoMopdos, nanoagantanus, oomias nereuepanus. Meroabl 08. TIP6 01-
M3y4YeHUs MaKpO3BOIIOLKHU. 3aKOH 3apoibieBoro cxoactsa (3akon K. bapa). buorenernueckuii .
3akoH (3. ['ekkens, @. Mroiep). O011Me 3aKOHOMEPHOCTH (ITPaBUJIIa) SBOJIOIIUI 10111)?1125’021)]3
-JIPB
Tema 3.4. OcHOBHOe coiepkaHue OK 02, OK
BosnuxknoBenue | Teopernueckoe o0yueHue: 04, JIP 01-JIP
U pa3BHUTHE ['unoTe3bl ¥ TeoOpuu BOHUKHOBEHUS JKU3HH Ha 3eMJIe: KPeallMOHU3M, CaMOIIPOU3BOJILHOE 06. MP 01-
JKU3HM Ha 3eMJie | (CIOHTAHHOE) 3apOXKICHHE, CTAIIMOHAPHOE COCTOSIHUE, MTAHCIIEpMHEst, Onormod3. Hauano opranudeckoi ’
sBositolMH. [TosiBleHrEe nepBbIX KIETOK. DBOMIOMS META00IM3Ma. DBOIOIMS MEPBHIX KIETOK. MP 08, I1P6
[TpokapuoTsl 1 3yKapuoThL. [IponcxoxaeHre MHOTOKJIETOUHBIX OpraHu3MOB. Bo3HHUKHOBEHHE 01-I1P6 05,
OCHOBHBIX IIapCTB 3yKapuoT, OCHOBHBIC YEPTHI IBOJIIOIIUU PACTUTEIHLHOTO MUpa. OCHOBHBIC YEPTHI JIPB 01-JIPB
3BOJIIOLMH KMBOTHOIO MUPa 07
IIpakTHYecKHe 3aHATHSA:
IpakTuyeckoe 3anaTue Nel2 [IpeacraBieHue yCTHOTO COOOIIEHUS U JIEHTHI BPEMEHH 110 OCHOBHBIM
JTaraM BOSHHUKHOBEHHMSI U Pa3BUTHUS )KUBOTHOTO U PACTUTEIHLHOTO MUPA, MOATOTOBJICHHBIX 110
MEPEYHIO0 UCTOYHUKOB, PEKOMEHOBAHHBIX MPETOAaBaTeIeM
Tema 3.5. OCHOBHOE COep:KAHME OK 02, OK
Ipoucxoxnenne | Teopernueckoe o0yueHue: 04, JIP 01-JIP
yeJioBeKa — AHTpoOMOJIOTHS - HayKa 0 yenoBeke. CUCTeMaTHYECKOE MOJI0KEeHHE ueoBeka. CXOCTBO UeIOBEKA C 06. MP 01-
aHTpOIOreHe3 KUBOTHBIMHU. OTINYNS YeIOBEKA OT KUBOTHBIX. [IpsIMOX0KIeHE U KOMIUIEKC CBSI3aHHBIX C HUM ’
MpPU3HAKOB. Pa3BUTHE TOIOBHOTO MO3Ta M BTOPOW CUTHAIBHOW cUCTeMbl. COOTHOIIIEHHE MP 08, ITP6
OMOJIOTUUECKHUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E 01-ITP6 05,
OCHOBHBIE CTaIUU aHTpOIOreHe3a. [[puonuTeKy - MpeKu YeaoBeKa U 4eJIOBEKOOOpa3HbIX 00€3bsH. JIPB 01-JIPB
[IporoanTpomn - mpeaIIecTBEHHUK YeloBeKa. ApXaHTpOI - IpeBHenit yenosek. [laneoanTtpor - 07

IpeBHUH denoBeK. HeoaHTpor - 4eoBeK COBPEMEHHOTO THITA. DBOJIOIHS COBPEMEHHOTO YEJIOBEKa.
Yenoseueckue pacbl. OCHOBHBIE OOJIBIIINE Pachl: €BPONICOUAHAS (€Bpa3uiicKas), HErpo-aBCTPAIOU IHAS
(9KBaTOpUaNbHAs ), MOHIOJIOUAHAS (a3MaTCKO-aMepUKaHCKast). Bpemst 1 MecTo BO3HUKHOBEHHS
9eJIOBEUECKHX pac. EMMHCTBO YenoBeyeckux pac

IIpakTuyeckue 3aHATHS:
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IIpakTnueckoe 3ansaTue Nel3 Bpemst u myTu pacceneHus 4eaoBeKa 110 IUIaHETe. 2
[TpucnocoOaeHHOCTD YeTI0BEKa K pa3HbIM YCIIOBHUAM cpe/ibl. BiusHue reorpadudeckoit cpenbl Ha
MOP(OJIOTHIO U (PU3HOJIOTHIO YeTIOBEKA
3amyTa JIeHT BpEMEHH U MEHTAJIBHBIX KapT B JOpMaTe YCTHOTO COOOIIEHUS, TOATOTOBIECHHBIX 1O
MIEPEYHIO HCTOYHUKOB, PEKOMEH/JOBAHHBIX MPETI0/IaBaTeNIeM
CamocrosiTesbHast padora Ne3 11
Teopernueckue acreKThl YBOJIOIUH KU3HHU Ha 3eMJIe
Pasznen 4. Dxojorus 12 | 11 | 11
Tema 4.1. OcHoBHOeE coep:kaHue 2 OK 01, OK
Ixosornvyeckne | Teopernueckoe odoydeHue: 2 02, JIP 01-JIP
dakTopsl 1 Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS. 08. MP 01-
cpeabl ;KH3HH OU3NKO-XUMUYECKHE 0COOCHHOCTH CpeJl OOMTaHUs OpraHu3MOoB. [IpucrocobieHuss OpraHu3MoB K MI’) 07. TIPG
KHU3HU B pa3HbIX cpenax. [loustue sxonoruyeckoro akropa. Knaccubukanus 3K0I0ruaeckux ’
¢dakropos. [IpaBuno munumyma 1O. JIubuxa. 3akon TonepantHoctu B. lendopaa 01-I1P6 05,
JIPB 01-JIPB
07
Tema 4.2. OcHoBHOE coaep:xaHue 4 OK 01, OK 02
Honyasinus, TeopeTnueckoe odyueHue: 2 OK 07, JIP
cooduecTBa, DKosornyeckas XxapakTepuCcTHKa BUJa U MOMYJISAIMHU. JKOJIOTHYECKas HUILA BH1A. DKOJIOTHUECKUE 01-JIP 08. MP
IKOCHCTEMBI XapakTepucTukH nomyisinuu. CoolmiecTBa 1 dKocucTeMbl. brorieHo3 u ero crpykrypa. CBsizu MEXIY 01- MP 0’7
opranuzMamu B 6morieHo3e. CTpyKTYpHbIE KOMIOHEHTHI SKOCUCTEMBI: TPOAYIICHThI, KOHCYMEHTHI, ’
penyueHTsl. KpyroBopoT BelecTB ¥ NOTOK 3HEPTUH B dKocucTeMe. Tpoduueckue ypoBHH I1P6 01-T1P6
IIpakTnyeckue 3aHATHA: 2 05, JIPB 01~
IMpakruyeckoe 3ausitue Nel4d Tpoduueckue enu u CeTH. 2 JIPB 07
OcHOBHBIE TIOKa3aTeNIN IKOCUCTeMbI. bruomacca 1 mpoaykius. DKOJOTHYeCKUe MUPaMUIbl YHCEI,
Oouomaccel 1 sHepruu. [IpaBuI0 MTUPaMUIBI SHEPTHH.
Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI 110 MEPEHOCY BEIECTBA U SHEPTUH B
HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LIeTIel U MUpaMul OMoMacChl U SHEPTUU
Tema 4.3. OcHoOBHOe coiep:KaHue 2 OK 01, OK 02
Bunocdepa - TeopeTnueckoe o0yueHue: 2 \
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rjodajabHas buocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasnenuit o onochepe B tpynax B.U. OK 07, JIP
koJiornyeckasi | Bepuaackoro. O6mactu 6uocheps! U ee KOMIIOHEHTHI. JKuBOE BeliecTBO Onochepsl U ero PyHKIIHUH. 01-JIP 08, MP
cucTeMa 3aKOHOMEPHOCTH cyliecTBoBaHUsA 6nocheprl. OcobeHHOCTH OUOCchepbl Kak r100alTbHON SKOCUCTEMBI. 01- MP 07
JluHamuueckoe paBHOBecHe B Onocdepe. Purmuunocts siBiaeHuit B ouochepe. KpyroBopots! BemiecTs ’
1 OMOreoXMMHYECKHe UKL, [ 100anbHbIe SKOIOTHIECKUE MPOOIEMbl COBPEMEHHOCTHU U ITYTH UX I1P6 01-11P6
perers 05, JIP 01-
IpakTHyecKne 3aHATHS: 2 JIPB 07
IIpakTnueckoe 3ansiTue NelS Pemenue npakTUKO-OPMEHTUPOBAHHBIX PACUETHBIX 3a/1a4 Ha 2
oIpeJiesIeHUE IO HACAKICHUH /U1 CHUYKEHHS KOHIIGHTPALMHU YIJIEKUCIIOTo ra3a B armocdepe
CBOETO PEerruoHa MpoXKUBAHUS
Tema 4.4. OcHoBHOE co/lep:KaHue 4 OK 01, OK
Baunsinue Teopernyeckoe ody4enue: 02, OK 04,
AHTPONMOTE€HHBIX | AHTPOIOICHHbIE BO3/IEHCTBHS HAa Onocdepy. 3arpsi3HeHHs Kak BUJl aHTPOIIOTEHHOTO BO3/IeHCTBUS OK 07
(paxkTopoB Ha (xumuyeckoe, (hu3nuecKoe, OMOIOTUYECKOe, OTXO/IbI IPOU3BOJICTBA U MOTPEOICHHS ), AHTPOTIOTEHHbBIE TIK 1 2’ 1P
onochepy BO3JIEHCTBUS Ha atMocdepy. Bo3zaelicTBusa Ha ruapocdepy (3arpsA3HEHHs U UX UCTOYHUKH, HCTOLEHUS 7
Bo21) BoznelictBus Ha nmuTtocdepy (aerpaganys NoyBbl, BO3IEHCTBHE Ha TOPHBIE TOPO/Ia, HEJPA). 01-JIP 08, MP
AHTpoONOreHHble BO3/IeHCTBUS Ha OMoTHYecKHe coolIiecTBa (Jeca U pacTUTENIbHbIE COOOIIECTBa, 01- MP 07,
JKUBOTHBIN MHD) ITP6 01-T1P6
IIpodeccuonaIbHO-OPHMEHTHPOBAHHOE CO/lePKAHME MPAKTHYECKOI0 3aHATHS: 05, JIPB 01-
IIpakTnuyeckoe 3ansitue Nel6 Pemenue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/1aHUM 110 2 JIPB 07
COXPaHEHMIO TPUPOHBIX PECYPCOB CBOETO PETHOHA MPOKUBAHMS
TeMma 4.5. OcHoBHOE coep:xaHue 11 OK 02, OK
Baunsinue Teopernyeckoe odyueHue: 04, OK 07,
COMAaJIbHO- 310pOBBE U €ro cocTaBsromue. @akTopsl, MOJIOKUTEIBHO U OTPULATEIBHO BIMSIOIIME HA OpraHU3M K 1.2. JIP
IKOJIOTHYECKHX | yesloBeKka. BpenHble MpUBBIUKU: OCTEICTBHS U podmiakTuka. [IpobGiema TeXHOreHHBIX -
(dakTopoB Ha BO3JICHCTBUI HA 310pOBbE YEJIOBEKA (3JEKTPOMArHUTHBIE MOJIsI, OBITOBAsI XUMUS, U30BITOUYHBIE IIYMBbI, 01-JIPO8, MP
3/10pOBBE panuanys v T.1.). AjanTanys opraHu3Ma yesioBeKka K pakTopaM OKpYysKarollel cpepl. 3aluTHbIE 01- MP 07,
qe0BeKa MEXaHU3MBbl OpraHiu3Ma 4ejoBeKa. 310pOBbe U pabOTOCIIOCOOHOCTD. IIP6 01-
[TpuHIIMTIBL OpMEPOBaHUS 370pOBbecOeperaromiero noseaeHns. Ou3mdeckas aKTUBHOCTD U [1PG05, JIPB
30poBbe. ['pynmbl 310poBbsi. OCHOBBI 3aKanuBaHus. buoXxuMudeckne acrekThl palroHaIbLHOTO 01-JIP& 07

nutanus. [IpaBuna 6€30macHOr0 UCHOIB30BaHUS OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB
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HpaRTn'{ecmle 3aHATHUSA:

IIpakTnyeckoe 3ansaTue Nel7 OnpeneneHue CyTOUHOTO palMoHa MUTaHUS

-

IMpakTuyeckoe 3ausaTre Nel8 Co3nanne MHAMBUAYAIbHON MAMSATKHU 110 OpPraHU3aluy paliMOHAIbHOMN
($u3M4IEeCKOil aAKTUBHOCTH

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/Ip()BaHHOQ codepikaHue naﬁopaTopﬂoro 3aHATHUA:

JladopaTopnasi padora Ned «Bnusiare abnotnyeckux (pakTopoB HA YeOBEKa (HU3KHUE U BHICOKHE
TEMIIEPATYPHI)»

N3yuenne MexaHW3MOB aJlaliTallii OPTaHU3Ma YeJIOBEKa K HU3KHUM U BHICOKMM TeMIIepaTypaMm 1
00BSICHEHHE MTOTYICHHBIX PE3YJIbTAaTOB U (DOPMYITHPOBAHUE BHIBOAOB (TMCHMEHHO) C HCIIOIH30BAaHHEM
HAyYHBIX TIOHATUN, TEOPHUI U 3aKOHOB

*B Tom unciie npogeccuoHaIbHO-OPHEHTHPOBAHHOE COIep:KaHNe JIAa00PaTOPHOIo 3aHATHS

B kauecTBe TPUITCPOB CHHUIKAIOIIUX pa6OTOCHOCO6HOCTb HCIIOJIB30BaTh YCIIOBUS OCYIICCTBIICHUA
HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTU: IIIYM, TEMIICpATypa, (bHSH‘IGCKaH Harpyska 4 T.[H.

CamocrosiTesbHast padora Ned
Teopernueckue acneKThl IKOJIOTHH

11

IpodeccuoHaILHO-OPMEHTHPOBAHHOE CO/lepKaHUE (COAep:KaHNe TIPUKIATHOTO MO/TYJIs1)

Pa3nena 5. buojorusi B :Ku3HU

2

14 | 11

Tema 5.1.
buorexHogoruu
B JKU3HHU
KaXKI0ro

OcHoBHOE cogepkaHue

TeOPETl/I‘{eCKOQ coaecpikaHue:

buortexHonorus kak Hayka U Mpou3BoACTBO. OCHOBHBIC HAMpPaBIEHUS COBPEMEHHONW OMOTEXHOJIOTHH.
Mertoas! 0norexHoaoruu. OOBEKTHI OMOTEXHOIOTHHA. DTHKA OMOTEXHOIOTHYECKUX U T€HETHUECKIX
sKcriepuMeHToB. [IpaBuia norcka u aHain3a OMO3KOIOrHUYEeCKON MHPOPMAIIUU U3 PA3TUIHBIX
HMCTOYHUKOB (Hay4Has U yueOHO-Hay4YHas JIUTEepaTypa, CPEICTBA MAaCCOBOM MH(POPMAIUH, CETh
WNutepuer u apyrue)

IIpodeccuonanbHO-0pHMeHTHPOBAHHOE CO/leP:KAHME TPAKTHYECKOT0 3aHATHSA:

IIpakTunuyeckoe 3ansiTue Nel9 Keiicel Ha aHanu3 nHGOpMAIUK O HAYYHBIX JOCTHXEHHUAX B 00J1aCTH
TFeHETUYECKUX TEXHOJIOTHH, KIIETOUHON NHKEHEPUH, TUILEBbIX OMOTEXHOIOTHIA.
3amuTa Kelca: NpeJCTaBICHNE Pe3yIbTaTOB PEMIEHUS KEHCOB (BBICTYIUIEHHE C IPE3EHTALIUEN)

N

OK 01, OK
02, OK 04,
IIK 1.2,

JIP 01-JIP 08,
MP 01- MP
07, ITP6 01-
I1P6 05, JIPB
08-JIPB 11

Tema 5.2.1.

OcHoBHOE coaep:xaHue

IIpakTHYecKkHe 3aHATHSA:

BRI ES

OK 01, OK
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Buorexnosioruun | Ilpakruyeckoe 3ansitue Ne2() Pa3Butre OMOTEXHOJIOTUH C UCTIOJIL30BAaHUEM )KUBOTHBIX, IPUMEHEHHUE 2 02, OK 04,

U SKHBOTHBIE MPOAYKTOB OMOTEXHOJOTHH B KH3HH YEJIOBEKA. K 1.2,
ITouck n ananu3 UHGOPMAIMK U3 PA3IUYHBIX KICTOUHUKOB (Hay4Has U yueOHO-Hay4Has JIUTepaTypa, JIP 01-JIP 08
cpezacTBa MaccoBor HHpopMaiuu, cetb MuTepHer u apyrue) Keiicel Ha aHanu3 uHGOpMALUU O ’
Pa3BUTHH OMOTEXHOJIOTHA C UCIIOJIb30BAaHHEM KUBOTHBIX (TI0 TPYIIIaM) MP 01- MP
IpakTuyeckoe 3ansaTue Ne21 3amura keiica: [IpencraBienue pe3yabTaToB PEIICHUs KEHCOB 2 07, I1P6 O1-
(BBICTYIUIEHHE C NIPE3CHTALUEH ) I1P6 05, JIPB

08-JIPs 11

Tema 5.2.2. OcHoBHOe coiep:KaHue 4 OK 01, OK

Buorexnonorun | llpakTnueckue 3aHATHSA: 4 02, OK 04,

U pacTeHust IIpakTuyeckoe 3ansaTue Ne22 Pa3zButre OMOTEXHOJIOTHH C UCITOJIB30BAaHUEM PAaCTCHUHN, IPUMEHEHUE 2 MK 1.2
MPOAYKTOB OMOTEXHOJIOTHH B KH3HH YEJIOBEKA. 1P OI-J’IP 08
ITouck n ananu3 MHGOPMAIMK U3 PA3IUYHBIX HICTOYHUKOB (Hay4Has U yueOHO-Hay4Has JIUTepaTypa, ’
cpezacTBa MaccoBoi MHpOpMaLuy, ceTb IHTepHeT u Apyrue) MP 01- MP
Keiicbl Ha aHanu3 HHGOPMAIMH O Pa3BUTHH OMOTEXHOJIOTUH C UCIIOJIb30BAHUEM pacTeHui (1o 07, I1P6 01-
rpynnam) [1PG 05, JIPB
IIpakTnyeckoe 3anaTue Ne23 3amura keiica: [IpencraBineHue pe3ynbTaToB p OpEIIEHHs KEWCOB 2 08-JIPs 11
(BBICTYILJIEHUE C MTPE3EHTAINEH )

Tema 5.2.3. OcHoBHOE cogepkaHue 4

buorexnosornn | [IpakTuyeckue 3aHATHSA: 4

B IIpakTnueckoe 3ansaTre Ne24 Pazputre NpOMBIIUIEHHON OMOTEXHOJIOTUN U €€ TPUMEHEHNE B KU3HU 2

NPOMBINLIEHHOC | yeopeka.

™ [Touck u ananu3 uHGOpPMaIIMU U3 PA3INYHBIX UICTOYHUKOB (Hay4yHas U yueOHO-Hay4YHas JTUTepaTypa,

CpeacTBa MaccoBoil HHpopmanuu, cetb IHTepHeT u npyrue)

Ketficpl Ha aHanu3 nHGOpMALIUK O PA3BUTUH MPOMBIIUIEHHOW OMOTEXHOJIOTHH (110 TpyIIam)

IIpakTHyeckoe 3anaTre Ne25 3amura kelica: [IpencraBieHue pe3ysbTaToB peHICHUS KEWCOB 2
(BBICTYILJIEHUE C NIPE3ECHTALUEN)

CamocrositeqbHast padora NeS 11

buonorus B xku3HN

Paznen 6. Bnoskosornyeckue ucciae 0BaHUsA 12 | 10

TeMma 6.1. \ OcHoOBHOe coep:kaHue 4 OK 01, OK
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OcHOBHbBIE Teopernueckoe od0yueHue: 02, OK 04,
MeTOIbI Hayunsiit Meton. MeTozbpl 6MOIKOIOrHUECKUX UCCIIEI0BaHU: TIOJIEBbIE, 1a00paTOPHBIE, K 1.2,
01odKoIOrHYecK AKCIICPUMEHTAIbHBIC. MOHUTOPHHT OKPYKAIOIICH CPe/Ibl: JIOKAJTbHBIN, pETHOHAIBHBIN 1 TJI00ATbHBIN JIP 01-JIP 08
ux . Mertoabl morcka, aHanu3a 1 00paboTku HHPOPMALIUU O TIPOCKTE B PA3IMYHBIX UCTOUHUKAX 01- MP ’
HCCICAOBAHUM | J1aGopaTopHbIe 3aHATHS: 2 MP 01-

JlabopaTopHas padora Ne5S IlocraHoBka 11e511, 3a/1a4, BIIBUKEHUE TUIIOTE3bI, TPOBEICHHE 2 07, I1P6 O1-

HKCIIEPUMEHTA M0 OMPEIEIICHNUI0 ONTUMANIbHBIX YCIOBHM sl pocTa U (PU3NOIIOTUYECKON aKTUBHOCTH I1P6 05, JIPB

JPOXOKEBBIX KIIETOK. BhisBleHUE 3akOHOMEpHOCTEH, (POPMYNUPOBAHKE BHIBOJOB U IIPOTHO30B. 08-JIPs 11

JlaGoparopHble pabOThl Ha BBIOOP IO MUHU IPYIIIIAM:

1. BnusiHue Temiepatypsl Ha pocTa U (U3HOIOTHYECKYI0 aKTUBHOCTD JIPOMKIKEBBIX KIETOK

2. BriusiHue yrieBoJioB Ha pocTa ¥ (PU3UOIOTUYECKYI0 aKTUBHOCTD APOXIKEBBIX KIETOK

3. CoueTtaHHOE BIHMSHHE TEMIIEPATYPHI U YIIIEBOOB HA pOCTa M (PU3HOIOTUIECKYIO aKTHBHOCTD

JPOKKEBBIX KIETOK
6.2. OCHOBHOE CO/IeP/KAHUE 10 OK 01, OK
buoskoaoruyec | Ilpakruyeckoe 3ansiTue: 2 02, OK 04,
e IpakTuyeckoe 3anaTue Ne26 O030p TeM yueOHO-HCCIIEIOBATEIHCKUX MTPOCKTOB. 2 1K 1.2,
IKCHEPUMEHT Br160op yueOHO-uCCIe10BaTENBCKOTO MTPOEKTa U3 MPEIOKEHHBIX. AJTOPUTM BBINOJIHEHUS NTPOEKTA. JIP 01-JIP 08,

Kaxxnas rpymnmna BeIOMpaeT oAMH U3 BApUAHTOB yUeOHO-UCCIIE10BATEIbCKUX TPOEKTOB! MP 01- MP

1. OneHka kayecTBa aTMOC(EpPHOI0 BO3/AyXa

2. OueHka KauecTBa MOYB METOJOM (PUTOTECTUPOBAHUS 07, I1P6 01~

3. OneHka kayecTBa BOJl TOBEPXHOCTHBIX BOJI0EMOB IO OPTaHOJIENTUYECKUM U (PU3UKO-XUMHUYECKHM I1P6 05, JIPB

CBOMCTBaM 08-.HPB 11

4. Bnusinue ITAB Ha pocT 1 pa3BUTHE CEMSIH BBICIINX PACTEHUI

5. BaustHue coseBoro 3arpsi3HEHUS Ha pOCT U pa3BUTHE CEMSH BBICIINX PacTEHUI

IlepBbIif 3Tan BeinonHeHUs npoekra: OOOCHOBaHME aKTyalbHOCTH BHIOpaHHON TeMbl. BolsiBieHue

po0GieMbl HccienoBanus, GopMyIupoBaHre TUIoTe3bl. BeiOop MeTo0B nccnenoBanus. Beidop

TOUYEeK 0TOOpa MpPod HA TEPPUTOPHUU UCCIIETOBAHMUS.

JlabopaTopHble 3aHATHSA: 6

2

JlaGopaTopHas padora Ne6 BTopoii 3Tan BEIIOIHEHUS POEKTA: MOATOTOBKA HEOOXOAUMOM MOCYIBI
U MaTepuaia i SKCIIEpUMEHTa, IPOBEJCHNE SKCIIEPUMEHTA, IEPUOANYECcKas IPOBEPKA TCUCHUS
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JKCIIEPUMEHTa/ COOp MaTepuaia B BRIOPAHHBIX TOYKAX 0TOOpa Mpod
JlabopaTopHas padora Ne7 Tperuii sTan BbIIOJHEHUS MPOEKTA: MOTYYECHUE IEPBUUHBIX 2
HKCIIEPUMEHTAJIbHBIX JIaHHBIX, IPOBEJACHUE CTATUCTUYECKON 00paOOTKH MOTyUYEHHBIX JAHHBIX
JlabGoparopHasi padora Ne8 UeTBepThIil ATall BHINOJHEHUS TPOEKTA: BBISIBIICHUE 3aKOHOMEPHOCTEH, 2
(hopMyIMpOBaHKE BEIBOJIOB U
IIPOTHO30B, OIIEHKA Ka4eCTBa UCCIIEyeMOro 00BhEeKTa MO pe3yabTaTaM OMO3KOJIOTHYECKOT0 aHAIHN3a
IpakTHyecKue 3aHATHS: 2
IIpakTnueckoe 3ansaTue Ne27 3ammura npoekra. [IpencraBienue pe3yabTaToOB BHIIOTHEHUS y4eOHO- 2
HCCIIE0BATENIbCKUX MPOEKTOB (BBICTYIIEHUE C TIPE3EHTALIUECH )
10
CamocrosiTesbHas padora Ne6 broskonoruueckue uccieoBaHus
IIpome:xxyTounasi arrectanusi B opMe 3K3aMeHa 18
Bceero: | 66 | 67 | 67
HUTOIO: 200
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3. YCJIOBUSA PEAJIN3AIIUN PABOYEM ITPOTPAMMBI YYEBHOTI'O
INPEJIMETA
3.1. MarepuajJibHO-TEXHUYECKHE YCJIOBUSA Peau3alun Y4eOHOT 0 nmpeamera
Jlnst peasnmzaruu yaeOHOTO TpeAMeTa B HAIMYWKW KAaOWHET OWOJOTHH |
AKOJIOTUYECKUX OCHOB MPUPOJOIOJIB30BAHUS JJI MPOBEACHUS 3aHATHN BCEX BUJIOB,
NPEeIyCMOTPEHHBIX 00pa30BaTEIbHOM MPOTpaMMON, B TOM 4YHUCJIE TPYNIOBBIX H
WHJVBUyAJIbHBIX KOHCYJIbTALMI, TEKYLIErO0 KOHTPOJIS U IPOMEXKYTOYHOM aTTecTaluH,
a TaK»e JJI1 CaMOCTOSITEIbHOW U BOCITUTATEILHOM paOOTHI.
MarepuanbHO-TeXHHUECKass 0Oa3a KaOWHETa COOTBETCTBYET JEHCTBYIOLIUM
CaHUTAPHBIM U IPOTHUBOIIOKAPHBIM HOPMAaM.

MaTepI/IaHBHO-TGXHI/I‘IGCKOG OCHAaIICHUC KaOMHETa

VI1.13 Buosorus Kabuner OnoJiorun, 3K0J0rH4ecKuX OCHOB
IPUPOAONOIB30BAHUS

O6opynoBanue:

Croun pabountii - 1

Cryn xoMIbIOTEpHBbIN- 1

Cron yuennueckuit - 14

Cryn yuennveckuii - 27

Cryn msarkuit (u€pusiif) - 1

Tymba nns noxkymeHnTos - 1

Knacchas nocka — 1

KomnbroTep ¢ auIeH3nOHHBIM TPOTPAMMHBIM
obecnieyenueM — 1

Komnouku — 1 Ipunrep - 1

CereBoit ¢punbTp - 1

MynsTumeaua mnpoexrop - 1

OKpaH Ui MyJIbTUMEANa IpoeKkTopa - 1
Konautmonep — 1 Crenn « udopmarus» - 2
Harnsianelie nnakatsel - 4

Maker monekyn - 4 Maker JIHK - 1

Ckener - 1 XKamto3u - 3

HHCTpyKIIMOHHBIE TEXHOJIOTUYECKUE KapPTHI,
JIeMOHCTpAIMOHHbBIE YU€OHO - HaTJIsAHbIe Toco0us,
KapTBhl, TJTAKAThI, TOCTEPHI, TUIAKTUICCKAN 1
pa3gaToOuHbI MaTepHAaIbL.

B nanuuuum crenyrondid mepedyeHbh KOMIUICKTA JIMIEH3MOHHOTO M CBOOOJHO

PacIpoCTPaHAEMOro MPOrPaMMHOI0 00SCIICUSHHUS

Ne HanmenoBaHue TUIIEH3UOHHOTO U CB060,Z[HO pacipoCcTpaHdICMOro nporpaMmMHOTIO
n/m 06CCHC‘-ICHI/I$I, B TOM YHUCJIC OTCUCCTBCHHOI'O ITPOU3BOACTBA

1 | Oducnoe 1O u3 cocraBa nakera Microsoft Office 2019




2 | Onepannonnas cucrema Microsoft Windows 10 mis 0o6pa3oBaTenbHBIX OpraHU3amuii

3 | AHTHBHpYCHOE MporpaMMHoe obecnieuenne Kacnepckuit

3.2. TpeboBanusi K KaJAPOBbIM YCJIOBUAM PeaIu3anum

Peanuzanust oOpazoBaTeabHON MPOTrpaMMbl 00ECTIEUMBACTCS MEAAarornyecKuMuU
pabOTHUKaAMU KOJUICIKAa, a TakKe JIUIaMH, TPUBJICKAEMBIMH K peaM3aIiuu
o0pa3oBaTenbHON MPOTrpaMMBbl, B TOM YHUCJIE W3 YUCIIa PYKOBOJUTENEH U pabOTHUKOB
OpraHu3alliii, HaMpaBJICHUE JEATEIbHOCTU KOTOPBIX COOTBETCTBYET 00JacTH
npodeccuoHanbHON ~ MEATeTRHOCTH U UMEIOIMUX CTaX paboThl B JaHHOU

npodeccuoHalbHON 00JIaCTH HE MEHee 3 JIeT.

[leparornueckue paOOTHUKH, TMPUBIEKAEMbIE K pead3alid IPOrpaMMBbl,
HOJy4YaroT JOINOJIHUTENbHOE TNpodecCHoHaIbHOEe o0pa3oBaHUE 10 Iporpammam
MOBBIIICHHS KBanu(uKauu He pexe 1 pa3za B 3 roga, ¢ y4eToM paclIMpEHUs CIEKTpa
NpOQECCUOHANIBHBIX ~KOMIIETEHLIM, B TOM 4uciae B (QopMe CTaXHUPOBKH B
OpraHM3alysIX, HaNpaBlIEHUE JAESITEIBHOCTH KOTOPBIX COOTBETCTBYET 00JacTU

PO EeCCUOHATIEHOM AESITEIbHOCTH.

Hons MEeJarornuecKux pabOTHHUKOB, 00ecTreunBarOIINX OCBOECHUE
oOy4JaronumMucss npopecCHOHANBHBIX MOMAYJICH, UMEIOIUX ONBIT JESITEIIbHOCTH HE
MEHEEe TPEeX JIET B OpraHU3alMsIX, HANPABJICHHUE ACATEILHOCTH KOTOPBIX COOTBETCTBYET
obmactn TPoeCCUOHAILHONW JICATEILHOCTH B OOIIEM dYHCJE IeIaroru4ecKux
PabOTHHUKOB, peaTM3yIONTuX IPOTPAMMBI mpodecCuoHaTbHBIX MOJTyJICH

o0pa3oBaTenbHOMN MPOrpaMMBbl, COCTABIISIET HE MEHEE 25 MPOIEHTOB.
3. 3. UndopmanuonHoe odecredeHne 00y4eHust

Jlnst peanm3anuy  MPOTpaMMBbl  YICOHOTO TIpeIMeTa KaKIblid OO0yJaroIIHiics
obecrieueH NOCTYyroOM K 0a3aM JaHHBIX U OMOIMOTEYHOMY (DOHIY 0OpazoBaTebHOMN

OpraHu3alMH.
bubmmoreunbiit OHI UMEET MeYaTHbIC U/ WK YJIEKTPOHHBIE 00pa30BaTEIbHBIC U

nH(OPMAITMOHHBIC PECYPCHI, PEKOMEHIOBAHHBIE JIJISl UCTIOJIb30BAHUS B
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00pa3oBaTeIbHOM NPOLECCE, HE CTApIUIE MATH JIET C MOMEHTA U3JaHU.
[lepeuenp yueOHBIX U3IaHUH :
1. 3axapos B.B20.

2. ITonomapesa U.H., Kopaunosa O.A., Jlomwmmnaa E.H. O6mas 6uonorus. 10 k.
VYyeonuk. — M.: Bearana-I'pad, 2020.

3. 'onuapos O.B. I'enetuka. 3agauun. — Caparos: Jluueii, 2020.

4. 3axapoB B.b, Mycradun A.I'. O6mias 6uosiorus: TecTbl, BOIPOCHI, 3aAaHus. — M.:
IIpocsemenue, 2020.

5. HukapeB C.JI. I'enetuka: COopHuk 3anau. — M.: U3n-Bo «IlepBoe centsidops», 2020.
6. Imutpuena T.A., Cymaroxun C.B., I'ynenkos C.U., Mensenera A.A. buonorusi.
Yemnosexk., 2020.

JlonoHUTENbHAS TUTEpaTypa:

1. bormanosa T.JI., CononoBa E.A. bruonorus. CripaBOYHUK JJI CTAPIIEKIACCHUKOB U
nocrynaromux B By3bl. — M.: ACT-mipecc, 2011.

2. Ilonomapesa 1.H., Kopuunosa O.A., Jlomununa E.H. O0mas 6uonorus. 11 ki
VYuebnuk. — M., Benrana-I'pad, 2015.

3. ITumenoB W.H. Jlekiuu o o6meit 6uonoruu. — Capartos: Jlurei, 2016.

4. Kamenckuii A.A., KpukcynoB E.A., [Taceunnk B.B. O6mas 6uonorus. 10—11 ki —
M., 2015.

5. KorcraatuaoB B.M., Ps3anosa A.Il. O6mas 6uonorus. Yued.nmocooue mrs CIIO. —
M., 2015.

6. CuBornazoB B.U., Aradonona 1.b., 3axaposa E.T. O6mas 6uonorus 10-11. - M.
Ipoda, 2016

7. YeOwrmeB H.B. buonorus. Yue6uuk ms Cey3os. — M., 2016.

8. JloBkoBa T.A., Conun H.U. buonorus. O6mue 3akoHoMepHOCTH. 9 Kiacc.
Mertoaunueckoe nmocooue. — M., 2013.

9. MennukoB b.M. buonorusi: popmsl u ypoBHU xu3nu. — M.: [Ipocsemenue, 2011.
10. Mummna H.B. 3aganus quist camocTosTenbHOM padoTh o obmien 6uomoruu. 11

kiacc. — M.: [IpocBenienue, 2012.
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11. MarkoBa A.H., Kamurosa I'.C., Pe3nukosa B.3. 3aueTs mo Omoorun: Oo0mas
ouosorus. — M.: JIuct, 2016.

12. O6mrast 6uonorus. 8-11 kmacc: Bonpocer. 3agaaus. 3agaun. — M.: JIpoda, 2016.
13. ITumenoB U.H. Jlekiuu o oOmei 6uonoruu. — Caparos: Jluteit, 2013.

14. Ilyroekun A.IL., ITyroskuna H.A., Muxees B.C. [Ipaktukym no oOrieit Ononoruu.
10-11 xmacc. — M.: IIpocsemenne, 2012.

15. PszanoBa JI.A. [IpakTukym no resetuke B mkoiie. — Yensounck: UI'TIN, 2011.

16. Penea H.b., Connn H.W. bBromorus. Yenosek. 8 kiacc. MeToauueckoe mocooue. —
M., 2011

17. Cusornazos B.U., Cyxoa T.C., Koznosa T.A. O6mas 6uosnorus. 10 knacc:
nocobue asa yuurens. — M.: Aipuc-tipecc, 2012.

18. Cuornazos B.I., Cyxopa T.C., Koznopa T.A. O6mas 6uonorus. 11 kmacc:
nocoobue ays yuurens. — M.: Alipuc-tipecc, 2011.

19. Copoxkuna JI.B. Temaruueckue 3adersl 1o 6mosoruu. 10-11 kmace. — M.: T1]
«Cdepar, 2011

HNnTepHeT- pecypcsr:

www. sbio. info (Bcst Ouonorusi. CoBpeMeHHasi OM0JIOTHsl, CTaTbU, HOBOCTH,
oubmmoTeKa).

www. window. edu. ru (EquHoe okHO g0cTyna Kk 00pa3oBaTelbHBIM pecypcam
HNuTtepHeTa no 6M0JI0TUH).

www.5ballov. ru/test (Tect myst abUTYpHUEHTOB MO BCeMY IIKOJIBHOMY KYPCy
Ounonorun).

www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHUKAIIMIOHHBIE BUKTOPUHBI 110
OMOJIOTUM — DKOJIOTUHU Ha cepBepe BopoHEKCKOTO yHHBEPCUTETA).
www.biology.ru (buosorust B OTkpbiTOM KoJuiemxke. CalT COIepKUT AINEKTPOHHBIN
yaeOHUK 1o 6uosiorun, On-line TeCTHI).

www.informika.ru (371eKTpOHHBIN yueOHUK, OOJIBIIION CIIMCOK HHTEPHET-PECYPCOB).
www.nre.edu.ru (buosorudeckast kaptuHa Mupa. Paznen KoMnbOTepHOTro yuyeOHuKa,

pa3paboTaHHOTO B MOCKOBCKOM TOCY/IapCTBEHHOM OTKPHITOM YHUBEPCUTETE).
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www. nature. ok. ru (Pexkue u ncdesaromniue )XuBOTHbIE Poccnn — mpoexT
Okosornueckoro nenrpa MI'Y um. M. B. JIomoHOCOBa).

www. kozlenkoa. narod. ru (JIs1s TeX, KTO y4UTCSl caM U YUUT APYTUX; OUHO U
JTUCTAHITMOHHO, OMOJIOTUN, XUMHH, IPYTUM MIPEAMETaM).

www. schoolcity. by (buosorust B Boripocax u oTBeTax).

www. bril2002. narod. ru (buosorus a5 mKkoasHUKOB. KpaTkasi, KOMIakTHasi, HO
J0CTaTOYHO MoApoOHas mHbopmManwus o pasaenam: «Oomas ouomorus», «boTanmkay,

«3oomorust», «HenoBex»).
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HNPEIMETA

KOHTpOJII) N OIOCHKa OCBOCHHUA IIPpOI'paMMBbI y‘I€6HOFO npecamMeTa paCKpbIBAOTCA

yepe3 YCBOCHHBIC 3HAHUS U NPUOOPETEHHBIE OOYYAIOUIUMHCS YMEHHUS U HaBBIKH,

HampaBjieHHble Ha (OopMUpOBaHHE OOMMX U MPOPECCHOHANBHBIX KOMIETEHIIHH,

KOTOPBIC

CUHXPOHU3UPYIOTCS  C

JIMIYHOCTHBIMU PE3yJibTaTaMK BOCIIMTAHUA.

MpCaAMCTHBIMU

pe3ynbTaTaMud  OOyYeHHsS U

JI71s1 KOHTPOJISL U OLIEHKU pPe3yJIbTaTOB OOYYEHHS MPEeayCMOTpPEH BBIOOp GopM U

METO/IOB C y4eTOM MNpo(eCcCHOHATBHON HaIlpaBIEHHOCTH OOy4YEHHs IO IMporpamme

y4eOHOTO TIpeaMeTa.

Ko 1 nHaumenoBanue
bopMUpyeMBIX KOMIETEHIINH,

Ko TMYHOCTHBIX PE3yNIbTATOB

Pasnen/Tema

Tun oreHOYHBIX MEPONPUATUN

OK 01 Beibupats criocoosl
pelIeHus 3a1aq
npoeCCHOHATLHON
JEeSATSIILHOCTH MPUMEHUTEIBLHO K
Pa3IMYHBIM KOHTEKCTaM

Paszgen 1. Tema
1.3-1.9

Pa3zgen 2. Tema
2.1-2.12
Pa3gen 3. Tema
3.1-35

Pazgen 4. Tema
4.1-4.5

Paznen 5. Tema
5.1,5.2.1-5.2.3
Pazgen 6. Tema
6.1-6.2

3anosHeHue TaOIULIbI

OpOHTAIBHBIN ONPOC

[ToaroroBka yCTHBIX COOOIIEHUN €
Mpe3eHTauen

OuenuBaemasi IUCKyCCHs IO BOIIpOcam
JEKLIUU

Pa3paboTka MeHTanbHON KapThl
Pazpabotka rioccapus

Pewmenne 3anau

OK 02 HUcnonb3oBatb
COBpPEMEHHBIE CpE/ICTBA MIOUCKA,
aHaJM3a ¥ HHTEPIpETaIuu
uHpopMaluu 1 HHPOPMALMOHHbIE
TEXHOJIOTUH IS BBITIOJTHEHUS
3a71a4 NpoQecCuoHaNbHOM
JESTEeITbHOCTH

Paznen 1. Tema
1.1-1.9

Pazgen 2. Tema
2.1-2.12
Pasnen 3. Tema
3.1-35

Paznen 4. Tema
4.1-4.5

Pazgen 5. Tema
5.1,5.2.1-5.2.3
Pazgen 6. Tema
6.1-6.2

3anonHeHne TabIuIbI

@pOHTAIBHBIN OIPOC

[ToaroroBka yCTHBIX COOOIIEHUN €
Ipe3eHTalnen

OuenuBaemasi IUCKyCCHs IO BOIIpOcam
JEKLIUU

Pa3paboTka MeHTanbHOM KapThl
Pazpabotka rioccapus

Pemrenne 3anau
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OK 04 3¢ddextuHO
B3aMMOJICHCTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaHJIC

Pa3zgen 1. Tema
1.3,14,1.9
Pazgen 2. Tema
2.1,2.4,2.6, 2.8,
29,211
Pasnen 3. Tema
3.1,34,35
Pasnen 4. Tema
44,45

Pazgen 5. Tema
51,5.2.1,5.2.2
Pasnen 6. Tema
6.1-6.2

3anoHeHne Ta0INIIBI

OpoHTATBHBIN OIIPOC

[ToaroroBka yCTHBIX COOOIIEHUH €
Mpe3eHTauuen

OnenuBaemasi TMCKYCCHS TI0 BOIIPOcam
JIEKIIUU

PazpaboTka MEHTaTbHON KapThI
PazpaboTtka rioccapus

Pemenue 3amau

Tect

OK 07 CopgeiicTBOBaTh
COXPAHEHHUIO OKPYXKAIOUIECH Cpeibl,
pecypcocOepekeHHI0, MPUMEHSITh
3HaHUA 00 U3MEHEHUU KJIMara,
TIPUHITUITBI OEPEHKITNBOTO
MPOM3BOJICTBA, I3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaIUsIX

Pasnen 4. Tema
4.2-45

OuenuBaemasi IUCKyCCHs IO BOIIpOcam
JEKIUU

Pa3paboTka MEeHTaTbHOW KapThI
Pazpabotka rioccapus

Pewenne 3anau

Tect

[IK 1.1. IIpousBOaUTH
TEXHUYECKOE 00CTy>KUBaHUE
TEXHOJIOTUYECKOTr0 000pyI0BaHUs
IIPU IPOU3BOICTBE MPOIYKTOB
MUTaHUS U3 Msica U KOJI0ACHBIX
15631 (017171

B COOTBETCTBUU C
AKCIUTyaTallMOHHOM
JOKYMEHTAIUEH.

JIPB 01- JIPB 11

Pazgen 2. Tema 2.1,
2.2

3anoiaHeHue TaOIUIbI

OpoHTANBHBIN 0IPOC

[ToaroToBKa YCTHBIX COOOIICHUN C
Mpe3eHTalue

OnenuBaemasi TMCKYyCCHs IO BOIIpOcam
JEKIUU

Pa3paboTka MeHTaIbHOMN KapThbl
Pa3pabotka rnoccapus

Pentenue 3amau

Tect

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX
pacueTHBIX 3aJaHUM

IIK 1.2. Brimonssats
TEXHOJIOTHYECKHUE OTepaluu
MIPOM3BOJICTBA MTPOIYKTOB MTUTAHUS
U3 MSCHOTO CBhIPbS B COOTBETCTBUU
C TEXHOJIOTHYECKUMHU

MHCTPYKLHUSMHU.
JIPB 01-JIPB 11

Pazgen 2. Tema 2.1,
2.2,2.6,2.8

Paszgen 4. Tema 4.4,
4.5

Paznen 5. Tema 5.1,
52.1-5.23
Pasnen 6. Tema 6.1,
6.2

3anonHeHue TabauIbl

@pOHTAIBHBIN OIPOC

[ToaroToBka ycTHBIX COOOIEHUH ¢
Mpe3eHTalnen

OnenuBaemast IUCKyCCHs IO BOIIpOcam
JEKIUU

Pa3zpaboTka MEHTaIbHON KapThl
Pa3pabotka rioccapus

Pemenue 3anau

Tect

Pemenne npakTuKo-OpUEHTUPOBAHHBIX
pacUeTHBIX 3aJaHUI
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