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Pabouas mporpamma yueOHoro mpeamera YII.13 buonoruss paspabortana B
COOTBETCTBHUHU CO CIEAYIOIMMU HOPMATUBHBIMU JOKYMEHTaMU:

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

- IIpukaz MunuctepcTBa o6pa3zoBanus u Hayku Poccuiickoit denepanun ot 17
mas 2012 1. Ne 413 «OO0 yrBepkaeHUU (eaepaqbHOr0 TrOCYJapCTBEHHOTO
00pa3oBaTeNBLHOTO CTaHAApPTa CpPeaHEro oO0Iero oOpa3oBaHMs» C H3MCHCHUSIMH M
nonosHeHUsIMU OT: 29 nexadps 2014; 31 mexadps 2015 r., 29 urons 2017 r., 11
nexabps 2020 r., 12 aBrycra 2022 1.;

- IIucemo MunucrepctBa oopazoBanusa u Hayku Poccun ot 17.03.2015 N 06-
259 «O HampaBlieHUH JOpaOOTAHHBIX PEKOMEHIALUNA IO OpPraHu3allid TMOJTYYSHUS
CpenHero ooOmero oOpa3oBaHUs B IMPEJENaX OCBOCHHUS 00pa30BaTENbHBIX MPOTrpaMMm
cpenHero npodeccuoHaIbHOTr0 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIEero 0opa3oBaHus
C y4eToM TpeboBaHuil (enepanbHbIX TOCYIAPCTBEHHBIX 00pPa30BATEIBHBIX
CTaHJIApTOB W  Toiy4aeMod 1mpodeccud  WIM  CHEIUAIbHOCTA  CPEIHEro
npodeccruoHanbHOTO 00pa30BaAHUS;

- [InceMo Munucrepctsa npocsemennss Poccun ot 20.07.2020 Ne 05-772 «O
HaIPaBJICHUH UHCTPYKTUBHO-METOIMUECKOTO MUCHMay;

- IIpukaz MunuctepcrBa npocsemenuss Poccun ot 22.03.2021 Ne 115 «O6
yTBepxKaeHun llopsinka opraHu3zani W OCYIIECTBIEHUS  0Opa3oBaTEIbHOMU
NEeSTeIPHOCTH  TO0  OCHOBHBIM  00II€00pa3oBaTeIbHBIM  IporpaMmam -
00pa3oBaTeNbHbIM MPOrpaMMaM HAa4aJIbHOT'O OOIIEro, OCHOBHOI'O OOIIEro U CPeIHEro
obmero oOpazoBanus» (3apeructpupoBan B Muntocte Poccunm 20.04.2021,
peructpauuoHHbiil Ne 63180);

- Ilpuxa3 MunucrepctBa npocseuieHuss PO ot 24.08.2022 No 762 «O06
yrBepkaenun  [lopsigka opraHu3amuei W OCYIIECTBICHUS — 0Opa30BaTEIHHOU
JeATePHOCTH TI0 00pa3oBaTENbHBIM MPOTPaMMaM CpPEIHEro MPO(EecCHOHATBEHOTO
00pa3oBaHUs;

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



"O6 ytBepxkaeHuH (deaepanbHO 00pa30BaTENbHON MPOrpaMMbl  CPEIHETO
oOmero obpazoBanms";

- Ilpuka3 MunucrepcrBa npocenieHus Poccum ot 27.12.2023 Ne 1028 «O
BHECCHHH W3MEHEHUU B HEKOTOpBIE MpHKa3bl MUHUCTEPCTBA 00pa30BaHUS U HAYKH
Poccuitickonn ®@enepaunu 1 MunncrepctBa npocsenieHuss Poccuiickon denepanuu,
Kacarommecss  (enepanbHbBIX TOCYAapCTBEHHBIX  00pa30BaTENIbHBIX  CTaHAAPTOB
OCHOBHOrO  oOmero  oOpa3oBaHusi U CpeaHero  oOmero  oOpa3oBaHUs
(3apeructpupoBan B Muntocre Poccum 02.02.2024, peructpanuonusii Ne 77121,
BcTymnaet B cuiy ¢ 01.09.2024);

- Ilpukaz MunucrepctBa npocsemienuss Poccum ot 01.02.2024 Ne 62 «O
BHECEHUM U3MEHEHHWW B HEKOTOpbIE TMpHKa3bl MHUHHCTEPCTBA MPOCBEUICHUS
Poccuiickoii ®@enepannu, Kacaromuecs (enepaibHbIX 00pa30BATENbHBIX MPOTPaMM
OCHOBHOro  oOmero  o0Opa3oBaHusi U CpeaHero  oOmero  oOpa3oBaHUs»
(3apeructpupoBan B Munrocre Poccun 29.02.2024, peructparmonnbiii Ne 773780,
ctynaeT B cuity ¢ 01.09.2024);

- Ilpukaz MunucrepctBa npocsemieHuss Poccun ot 19.03.2024 Ne 171 «O
BHECEHWU U3MEHEHUM B HEKOTOpble MpuKa3bl MMHHHUCTEPCTBA MPOCBEUICHUS
Poccuiickoii ®@enepanuu, kacarommecs (enepaibHbIX 00pa30BaTENbHBIX MPOrPaMM
Ha4aJbHOro 001Iero oOpa3oBaHMs, OCHOBHOIO OOIIEro 0oOpa3oBaHUs U CPEIHETro
obmero oOpazoBanus» (3apeructpupoBan B Muntocte Poccun 11.04.2024,
peructpaunonHbiii Ne 77830, Bctymaet B cuiy ¢ 01.09.2024);

- ®I'OC CIIO no crnemmansHOocTH 19.02.11 TexHOMOrMA NPOAYKTOB MUTAHUS
13 PACTUTEIBHOIO ChIPbsS, YTBEpPKICHHbIM lIpukazom MwuHucrepcTBa NMpOCBELICHUS
Poccun Ne 341 ot 18 mas 2022 rona;

- OcHoBHass  mnpodeccuoHandpbHas  oOpa3oBareiibHasi  IporpamMma IO
cneunanibHOCcTH 19.02.11 TexHonOrUs MPOAYKTOB MUTAHUS U3 PACTUTENBHOTO ChIPHS,
yTBepxkaeHHas npukazom aupekropa ['AIIOY HCO «HKIIIull» ot 30.08.2024 r Ne
302;

- Pabouas mporpamma ocrmtanust ['AIIOY HCO «HKIIIull» x OIIOIT mo

criennasibHOCTH 19.02.11 TexHomorns NpoIyKTOB MUTAHUSA U3 PACTUTEIBHOIO ChIPBS;
3



- Ilpumepnass pabouass mporpamma o0011€00pa30BaTEIbHON IUCHUTIIHHBI
«buonorus» nus npodeccuoHanbHBIX 00pa30BaTEeNIbHBIX OpraHU3aIUil, YTBEPKACHHAs

npotokosioM Ne 14 ot 30.11.2022 r. ®I'BOY AI1O UPIIO;

Opranuzanus pazpadotuuk: ['ocygapcTBeHHOE aBTOHOMHOE MPoheCcCHOHATBHOE
oOpazoBarenbHoe yupexjaenrne HoBocubupckoii oomactu «HoBocuOUpCKuit KoJuiemx
MUTIEBON TPOMBIIINIEHHOCTH ¥ TIEPEPaAOOTKI

CocraButens__ AcrankoBa HwunHa AJIGKC&HI[DOBH&, IpEnoJaBaTedb BBICHICH

KBaHHd)HKaHHOHHOﬁ KaTcropuu

CoryiacoBaHo

MeTtoauct [ H.W. [{yraesa /

Paccmotpeno Ha 3acenanuu [TIIK O61eo6pa3oBaTenbHbIX,
MaTeMaTHYECKUX U OOIINX €CTECTBEHHOHAYYHBIX TUCIUIUINH
npotokos Ne 1 ot 29 .08.2024 1.

[Ipencenarens KOMUCCUU /N.B.Yepuona/
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1. OBIIAS XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBbBI
YUYEBHOI'O IPEJIMETA VII. 13 BUOJIOT U

1.1. MecTo y4eOHOro mpeamMera B CTPYKType OCHOBHOI 00pa3oBaTeibHOM
NMPOrpaMMblI

VYuebnbii npeamer VYII. 13 buonorus sBnsieTcs 0053aT€IbHOM YacThbiO
00111e00pa30BaTEeNbHOTO IIMKJIAa Y4YeOHOro IUlaHa OCHOBHOM MpodecCHOHATbHON
obpazoBarenbHol nporpammbl CITO (OIIOII CTIO) B cootBercTBUU ¢ DI'OC CIIO 1o
criermanbHOCTH 19.02.11 TexHonorus npoayKTOB MUTAHUS U3 PACTUTEIIBHOTO ChIPhA

1.2. Ilesiu ¥ IUIAaHMPYeMble pe3yJbTaThl 0CBOEHHS MpPeAMeTa

1.2.1. leaun npeamera

Conepsxanue nporpammbl yueOHoro npeamera YII. 13 buonorus nampaBieHO
Ha JJOCTUKEHUE CIETYIOMUX HeeH:

- popMHUpOBaAHUE Y CTYACHTOB MPEJCTABICHUS O CTPYKTYPHO-(OYHKIIMOHATHHOM
OpraHM3allid >KHUBBIX CHUCTEM pAa3HOTO paHra KaKk OCHOBBI MPUHATUS PEIICHUN B
OTHOIIIEHUH OOBEKTOB KUBOW MPUPOJIbI U B MPOU3BOJACTBEHHBIX CUTYAIUAX;

- dbopMHpoBaHHEe  TOHUMAHHMS  CTPOCHUS,  MHOroooOpasus U
OCOOCHHOCTEM JKMBBIX CHCTEM PA3HOIO YPOBHS OpraHU3alMu, 3aKOHOMEPHOCTEH
POTEKaHUsI OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUHN B OKPY’KAIOIICH cpelie, 1eJT0CTHON
HAay4YHOM KapTUHBI MUPA, B3aUMOCBSI3U U B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTHUE YMEHUS OMpPEICATh KUBBIE OOBEKTHI B MPHUPOJE; MPOBOAUTH
HAOJIIOICHHST 32 DKOCHCTEMaMH ISl BBISIBIICHUS E€CTECTBEHHBIX M aHTPOMOTEHHBIX
W3MEHEHUM, HHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOACHUI;

- dbopMupOBaHHE HABBIKOB MPOBEACHUS MPOCTEHIIUX OHOJIOTMYECKUX
AKCIIEPUMEHTAILHBIX ~ UCCJEJOBAHMM €  COOJNIOJIEHMEM TpaBuil  0€30IMacHOTO
oOpanieHus ¢ 00beKTaMHi U 000PYI0BAHHUEM;

- pa3BUTHE YMEHHsI HCIOJB30BaTh HMHQPOPMAIUIO  OHOJOTUIECKOTO
XapakTepa 13 pa3InyHbIX HCTOYHUKOB;

- dbopMupoBaHre  yMEHHUS ~ MPOTHO3UPOBATH  TOCJEACTBUS  CBOEH
JESTETLHOCTH TI0 OTHOIICHHWIO K OKPY’KAIoIIe cpene, COOCTBEHHOMY 3/10POBBIO;

000CHOBBIBaTh M COONIOAATH MEPHI MPOPHUIIAKTUKY 3a00IE€BaHUI;



- (¢opMupoBaHHE TMOHMMAHUS 3HAYMMOCTH JOCTHKEHHUI OHMOJOTHYECKON
HAayKd M TEXHOJIOTMI B NPaKTUYECKOM JIE€ATEIbHOCTU 4YEJIOBEKa, pPa3BUTHUSA
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHA.

1.2.2. IlnaHupyemble pe3yjbTaTbl OCBOCHHSl Y4YeOHOro mnpeaMera B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

PesynpraTom ocBoeHusi yueObnoro mpenmera YII. 13 Buonoruss  Ha ypoBHE
cpeaHero oOmiero oOpa3zoBaHusi B cooTrBeTcTBUM ¢ TpedoBanusmu OI'OC CIIO
aBisieTcsi GOPMUPOBAHUE U PA3BUTHE COOTBETCTBYIOIIMX OOIIUX KOMIETEHIUH (Hanee

OK) u npodeccuonanbubix kommereHuit (ganee [1K).



Kox u naumenosanue
hopMHUpyeMBIX
KOMIIETEHIIU N

[Tnanupyemble pe3yabTaThl OCBOSHHS Y4€OHOTO IpeaMeTa

Oo6mue

[IpenmerHbie

OK 01. Beibupats criocoObt
pelieHus 3a1a4
npodeccuOHaTBHON
JESTEIIbHOCTH
PUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

B yacTH Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TpPYAYy, OCO3HAaHHE IIEHHOCTHU
MacTepcTBa, TPYI0I00ue;
- TOTOBHOCTh K  AKTHUBHOM  JICSITEIIbHOCTHU

TEXHOJIOTUYECKOH M COLMAIBHOM HAIPaBJIECHHOCTH,
CMOCOOHOCTh ~ MHHUIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITEJILHO BBIIIOJIHATD TaKyIO 1€ATEIbHOCTD;

- WHTepeC K pa3iuyHbIM cdepam mpodhecCHoHATEHON
JESTEIIHOCTH,

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
M03HABATEIbHBIMU JICHCTBUSIMH:

a) 0a30BbIe JIOTHYECKHE 1efiCTBUS:

- CaMOCTOSITEIIHO (dbopmyrpoBaTh u
aKTyaJIM3UpOBaTh  MpOOJIeMy, paccMaTpuBaTh  €¢
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHIGCTBCHHblf/'I IMPpU3HAK HJIn
OCHOBaHUSl s CpaBHEHHUSA, KIacCUPHUKAIUU U
0000IIICHHS;

- OompeAensTh LEIH  JeSITeNbHOCTH,  3a/7aBaTh

mapaMeTphl U KPUTECPHUU UX JOCTUIKCHUSA

- BBISIBIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUS B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCHUTHb KOPPEKTHBBI B JIEATEIHHOCTH, OIICHHBATH
COOTBECTCTBHUE PE3YJIbTAaTOB LECIAM, OOCHHUBATH PUCKHU
MOCEJCTBUH JAEATEIbHOCTH;

- Ppa3BUBATh KPCATHUBHOC MBIINUJICHUC IIPH PEIICHUU
KU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HCCIeI0BATEIbLCKHE TeHCTBHS:

- BJIaJICTh HaBBIKAMHU Y4E€OHO-HCCIIEIOBATEILCKOU W
MIPOEKTHON JESATENLHOCTH, HaBBIKAMH pa3pelieHus

c(OpMUPOBAHHOCTh 3HAHUI O MECTe W POJIM OHOJOTHH B CHCTEME
HAy4YHOTO 3HAHUS; (YHKUMOHAIBHON T'PAMOTHOCTH YeJOBEKa IS
pelIeHUs KU3HEHHBIX TPo0IIeM;

c(OpPMHPOBAHHOCTH YMEHUS pacKpbIBaTh coJiepyKaHue
OCHOBOIOJIAraromux OHOJIOTHYEeCKUX TEPMHHOB M TOHSTUMN: JKU3Hb,
KJIETKA, TKaHb, OpraH, OpraHu3M, BHJ, MOIYJALHUS, SKOCUCTEMA,
OuoreHo3, omocdepa; Meradosr3M (0OMEH BEIIECTB W MPEBpaICHUE
SHEpPruM), TroMeocTa3 (camoperyismus), OWocuHTE3  Oelka,
CTPYKTYpHasi ~ OpraHM3alus O KUBbIX  CHCTEM, JHCKPETHOCTb,
caMOperyJisLus, CaMOBOCIIPOU3BECHUE (penpoaykuusi),
HACJIEICTBEHHOCTb, HW3MEHYMBOCTb, SHEPrO3aBUCUMOCTb, POCT U
pa3BUTHE, YPOBHEBAsI OPraHU3ALUS;

c(hOpMUPOBAHHOCTh yYMEHUS pacKpbIBaTh co/iepKaHue
OCHOBOIIOJIATAOIINX OMOJOTUYECKUX TEOPUH U THIOTE3: KICTOYHOM,
XPOMOCOMHOM, MYTAallUOHHOM, 3BOJIIOLIMOHHOM, IPOUCXOKICHUS
YKU3HU U YEJIOBEKa;

C(OPMHPOBAHHOCTh YMEHHS pacKpblBaTb OCHOBOINOJAraroIue
Ouosnoruueckue 3akoHbl U 3akoHoMepHoctd (I Menpens, T.
Moprana, H.U. BasunoBa, O. I'ekkens, ®@. Mromnepa, K. bapa),
IPaHULbl UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM,;

npuoOpeTeHre OmbITa NMPUMEHEHUS OCHOBHBIX METO/J0B HAy4YHOTO
MO3HAHUS, HMCIOJIb3YyEMbIX B OMOJOTMU: HAOMIOACHMS U OMMCAHUSA
YKUBBIX CHUCTEM, IIPOLIECCOB U SIBJIEHUI; OpraHU3alyi U IIPOBEACHUS
OHMOJOTrMYECKOr0 IKCHEPUMEHTA, BBIBUKEHHSI THUIIOTE3, BBISBICHUS
3aBHUCUMOCTH MEXJIy HCCIEIyeMbIMU BEIMYMHAMH, OOBSCHEHUS
MOJIYyYEHHBIX  Pe3yJabTaTOB U  (OPMYIHpPOBAHUS  BBIBOJIOB C
HCIIOJIb30BAaHUEM HAYYHBIX ITOHATUH, TEOPUN U 3aKOHOB;
c(OPMHPOBAHHOCTh YMEHHS BBIJCNATh CYLIECTBEHHBIE NPU3HAKU
BUPYCOB, KIJIETOK MPOKApHUOT M OSYKapUOT; OIHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPraHW3MOB, BUIOB, OMOT€OIIEHO30B M SKOCHCTEM;




npo0Jem;

- BBIABIISATH IMPUYUHHO-CJIICACTBCHHBIC CBsA3U u
aKTyaJIM3MpOBaTh 3a/lady, BBIIBUTaTh THIIOTE3Y €€
peliCHUs, HAaXOAWUTh apryMCHTBI IJId OOKa3aTCJIbCTBA
CBOMX YTBEpXKJICHWH, 3aJaBaTh NapaMeTpel U
KPUTEPHUU PEIICHUS;

- aHAJIM3UPOBATH TIOJTYYCHHBIC B XOJI€ PEUICHHUS 3a]1a41

pe3yJIbTaThl, KPUTHUYECKHU OILICHUBATh ux
JIOCTOBEPHOCTD, IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBUSIX;

- YMETb IEPEHOCUTHb 3HAHMsS B IIO3HABATEIBHYIO H
MIPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;
- YyMeTb UHTETpUPOBaTb 3HAaHUA U3
MpEAMETHBIX 00JIaCTeH;

- BBIIBUTaTh HOBBIE UJCH, IIPEAIaraTb OpUrHHAJIbHBIC
MIOJIXOJIbl U PELLICHUS;

- CIOCOOHOCTh UX HCMOJIb30BaHUS B MO3HABaTENIbHON
Y COIIMAIbHOM NPAKTHUKE

pasHBIX

0COOEHHOCTH TMPOIECCOB 0OMEHA BEIIECTB U MPEBPAICHUS YHEPTUN
B KJIETKE, (DOTOCHHTE3a, IUIACTHYECKOTO M YHEPTeTHUECKOTO 0O0OMEHa,
XEMOCHHTE3a, MHTO032, MeiH03a, OIUIOJOTBOPEHHS, PAa3BUTHA U
pa3MHOXKEHHUS, VH/IUBUYAIEHOTO pa3BUTHSA opranusma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHWE, €CTECTBEHHOTO OTOOpa,
BUJ000pa30BaHusi, MPUCHOCOOJICHHOCTH OPraHU3MOB K cpele
OOWTaHUs, BIUSHHUS KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIOTCHHBIX
M3MEHEHUI B 3KOCUCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTA BEILIECTB
¥ MIPEBpaIlCHUE SHEPTHH B OHocdepe;

c(OPMHPOBAHHOCTH YMEHHS pemaTh OHOJOTMYECKHE 3aJaud,
COCTABJIATh TCHOTHIIMYECKHE CXEMbI CKPCIIMBAHUS JUIS Pa3HBIX
TUIIOB HACJICJIOBAaHUS NMPU3HAKOB Yy OPraHU3MOB, COCTABISTH CXEMBI
IepeHoca BEUISCTB M JHEPrMM B OSKOCHCTEeMax (LENH MUTaHus,
HUIIEBbIE CETH)

OK 02. Ucnons3oBaTh
COBpPEMEHHBIE CPEZICTBA
MOWCKA, aHaJIN3a U
UHTEPIpETauu
UHPOpPMALIUU U
MH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32144
npoecCuoHaNBHOM
JeSITeITbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpMHUPOBAHHOCTh MHUPOBO33PEHH,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHON NpaKTUKH, OCHOBAaHHOTO Ha
JMajgore KyJnbTyp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHDE;

- COBEpILIECHCTBOBAaHUE SI3BIKOBOW W YHUTATEIbCKOU
KYyJIbTYpbl KaK CpEICTBA B3aUMOJACHCTBUS MEKIY
JIOJbMU U TTO3HAHUS MUPA;

- OCO3HAaHHWE IEHHOCTM HAY4YHOW JESATEIbHOCTH,

TOTOBHOCTH OCYLIECTBIIATh IIPOCKTHYIO u
HCCIEA0BATENBCKYIO IEATEIbHOCTh UHANBUAYAIbHO H
B I'PYIIIIE;

Osnanenue YHUBEPCAIbHBIMHU y4eOHBIMU

Cc(OPMHPOBAHHOCTh YMEHUN KPUTUYECKU OLIEHMWBATh MH(OpMAIUIO
OMOJOTMYECKOI0  COJIEp)KaHUs, BKJIIOYAIONIYI0 IICEBJAOHAy4YHBIE
3HaHUS U3  Pa3IMYHBIX HCTOYHHUKOB  (CpEICTBa  MacCOBOM
nH(pOpMaLIMY, HAYYHO-TTONYJISIPHbIE MaTepUabl); UHTEPIPETUPOBATD
THYECKUE AaCMEKThl COBPEMEHHBIX HCCIEOBaHUA B OHOJOTHH,
MCEAUIIUHE, 6I/IOTCXHOHOFI/II/I; paccMaTpruBaThb rio0anLHLIE
9KOJIOTUYECKHE MpOOJeMbl COBPEMEHHOCTH, (HOPMHUPOBATh IO
OTHOIICHUIO K HUM C06CTB€HHYIO IIO3UIINIO,

c(OpPMHPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIE TUCHbMEHHBIE U
YCTHBIE COOOIIEHHMSI Ha OCHOBE OHOJIOrMYecKOd HHQOpMAIUH U3
HECKOJIbKMX MCTOYHHMKOB, T'PAMOTHO MCIIOIb30BaTh IOHATUHHBIN
ammapaT OuoJIoTuu




[I03HABATEIbHBIMU JCHCTBUSIMMU:

B) padora ¢ nHgopManmeii:

- BJAJleTh HAaBbIKAMM IOJIy4eHHMs] HH(pOpMALMU U3
UCTOYHUKOB  pasHbIX  THIIOB,  CAMOCTOSITEIHHO
OCYLIECTBIIATh IIOUCK, AaHAJIU3, CHCTEMAaTHU3aLUI0 U
MHTEpHpEeTanni0 HHGOPMAMK PAa3IUYHBIX BUIOB U
(bopM npencTaBieHMs;

- CO3/1aBaTh TEKCTHI B PA3JIIMYHBIX OpMATaX C y4ETOM
HazHaueHus HMH(pOpPMalMM M LEJIEeBOH ayAuTOpuH,
BBIOMpas ONTUMAIBbHYIO (OpMy TMpENCTaBICHHUS U

BU3YyaJIM3alluu;
- OLICHUBATh JOCTOBCPHOCTD, JICTUTUMHOCTD
PIH(bOpMaI_[I/II/I, €C COOTBCTCTBUC IIpaBOBbBIM u

MOpPaJIbHO-3THYECKUM HOpMaM;

- HUCIOJIb30BAaTh CpEICTBa HMH()OPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTMA B  PEIICHUU
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX "
OpraHM3aIMOHHBIX 3a/1a4 ¢ COOJII0IEHUEM TpeOOBaHUI
SPrOHOMHKH, TEXHHMKH O€30MacHOCTH, T'MTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX U ATHYECKHX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

- BJaAeTh HABBIKAMU pACIIO3HABAaHUS W 3allUTHI
uHpopmanuy,  MHPOPMALMOHHOM  Oe30macHOCTH
JTMYHOCTH

OK 04. O dexTrBHO
B3aNMOJICHCTBOBATH Hu
paboTaTh B KOJUIEKTHBE H
KOMaH/Ie

- TOTOBHOCTh K CaMOpPAa3BUTHUIO, CAMOCTOATEIILHOCTH U
CaMOOIIPE/IEIICHUIO;

-OBNI/ICHHE HaBBIKAMHU Y4eOHO-UCCIIE0BATENbCKOH,
MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;

OBaanenue YHUBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMU JAeHCTBUSIMM:

0) coBMeCTHas1 1eSITeJIbHOCThD!

- IIOHUMATh u UCIIOJIb30BaTh NpeUMynIeCTBa

npruoOpeTeHre OmbITa NMPUMEHEHUS OCHOBHBIX METO/J0B HAy4YHOTO
MO3HAHUS, HMCIOJIb3yEMbIX B OMOJOTMU: HAOMIOACHHMS U OMHMCAHUSA
JKUBBIX CUCTEM, IPOLECCOB U SIBJICHUMN; OpPraHU3aluu U IPOBEICHUS
OHMOJOTrMYECKOr0 IKCIEPUMEHTA, BBIJBUKEHUS TUIIOTE3, BBISIBICHUS
3aBHUCUMOCTH MEXJIy HCCIEIyeMbIMU BEIMYMHAMH, OOBSCHEHUS
MOJIyYEHHBIX  Pe3yJabTaTOB U  (OPMYIHpPOBAHUS  BBIBOJIOB C
HCIIOIb30BAHUEM HAYYHBIX ITOHATUHN, TECOPUN U 3aKOHOB
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KOMAaH/IHOW ¥ MHIUBUIYyaJIbHON PabOTHI;

- T[PUHUMATh ULEIU COBMECTHOM JICSITENBHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBATH JIEUCTBUS MO €€
JOCTHIKCHHUIO: COCTAaBJISITh IL1aH JIeHCTBUH,
pacnpenenarb pojd € y4eTOM MHEHHH Y4YaCTHUKOB
00CYXKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCIOBUSAX

pETbHOTO, BUPTYAIBHOTO W KOMOMHHPOBAHHOTO
B3aUMOJCICTBUS;
- OCYWIECTBJISTH  IO3UTUBHOE  CTPATETHYECKOE

MOBEJECHUE B PA3JIUYHbIX CHUTyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEeHUE, OBITh HHUIIUATUBHBIM
OBiaseHHe YHHBEPCAJIbHBIMH PeryJsiTHBHbIMH
JleiCTBASIMH

I') MPUHSTHE Ce0sl U APYTUX JIIOJIe:

- IPUHUMATh MOTHBBI UM apryMEHTBI JAPYTUX JIOJeH
IIPU aHAJIM3€ PE3yJIbTAaTOB AEATEIbHOCTH;

- MPU3HABaTh CBOE MPaBO U MPABO APYTHX JIOJACH Ha
OIIIMOKH,

- pa3BUBaTh CMOCOOHOCTH MOHUMAaTh MHUP C TO3UIUU
JPYroro 4ejoBeKa

OK 07. CogelicTBOBaTh
COXPaHEHHIO OKPY>KAOLIEH
cpenpl,
pecypcocOepeKeHHIo,
IPUMEHSTH 3HaHUA 00
U3MEHEeHHUHU KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
POM3BOJICTBA, 3PPEKTUBHO
JIIEUCTBOBATE B
Ype3BbIYAHBIX CUTYaIUIX

B o6s1acTH 3K0/10rMYECKOr0 BOCIUTAHHUS:

- c(hOpPMHUPOBAHHOCTb  IKOJIOTUYECKON  KYJIbTYpHI,
IIOHUMAaHHE  BJIMSAHUSA  COLHMAIBHO-DKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOAHOU U COLUAIbHOU
Cpensl, OCO3HaHUE 1J100aJIbHOTO Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;

- IUIAaHUPOBAHME M OCYIIECTBIECHUE JIEWCTBUI B
OKpYXKalollled Cpele Ha OCHOBE 3HAHUA Leled
YCTOMYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

aKTUBHOE HENpUATHE ACUCTBHN, MPUHOCALIMX Bpen
OKpY>Kalolleu cpere;

c(OPMHPOBAHHOCTh yYMEHHUSI TPUMEHSTH TMOJNYYCHHbIC 3HAHUS IS
00BsICHEHUS! OMOJIOTMUYECKUX MPOLIECCOB U SBICHHUM, sl MPUHATHUS
MPAaKTUYECKUX PEIICHHWA B IIOBCEJHEBHOM JKM3HHM C LEJBIO
oOecrieyeHuss 0€30MACHOCTH  CBOETO  3JI0POBbSI M 370POBbS
OKPY>KaIOIIUX JIFOJCH, COOIIOACHUS 3J0POBOTO 00pa3a KU3HHU, HOPM
IPaMOTHOTO TIOBEJCHUS B OKpYXKalOLIeH MNpUPOJHON cpele;
MOHWMaHWe  HEOOXOAMMOCTH  WCIOJNB30BaHUS  JIOCTHIKCHHUN
COBPEMEHHOM OHOJOrMM M OHOTEXHOJOTHH Uil PaLMOHAIBHOTO
MIPUPOIOTIONIE30BAHHS
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HeOIaronpusTHbIe
IpEANPUHUMACMBIX

- yMEHHE  MPOTHO3UPOBATH
DKOJIOTHYCCKUE  IOCICIACTBUSI
JIEWCTBUI, IPEIOTBPALLIATh HX;

- pacHIMpeHHE OIbITa ACATECILHOCTH AKOJOTHYECCKON
HaIpaBJIEHHOCTH;

- OBIAJICHWE HAaBBIKAMH y4eOHO-MCCIEI0BaTENbCKOH,
IMPOCKTHOU M COINMAJIbHOU ACATCIbHOCTHU

[IK 1.1. OcyecTBasTh
TEXHUYECKOE 00CITY>KUBAHUE
TEXHOJIOTHYECKOT0
000opyI0oBaHUS IS
MPOU3BOJICTBA MPOAYKTOB
MUTAHWS U3 PACTUTEIHLHOTO
CBIPBSI B COOTBETCTBHH C
AKCIUTYaTallMOHHOM
JOKyMEHTauuen

[IK 1.2. BemomHsATh
TEXHOJIOTHYECKHE OTepaIiuu
10 MTPOU3BOJICTBY XJ1e0a,
XJ1€000YIIOUHBIX,
MaKapOHHBIX U
KOHAUTEPCKUX U3/ETHil B
COOTBETCTBUH C
TEXHOJOTHYECKUMH
WHCTPYKITUSIMHU.

TOTOBHOCTB K TPY/ly, OCO3HAHHE [IEHHOCTH
MacTepcTBa, TPYA0Jto0ue;

OBIIAJICHHE HABBIKAMH y4eOHO-HCCIIeI0BATENHCKOM,
MIPOEKTHOM U COLMAIBHOM JISATSIIbHOCTH.

OCO3HAHME LIEHHOCTH HAYYHOU JEATEIbHOCTH,
TOTOBHOCTB OCYILIECTBIISITh MPOEKTHYIO U
HUCCIEN0BATENBCKYIO NEATENBHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

c(OPMHPOBAHHOCTh 3HAHUM O MECTe U POJNU OMOJIOTUU B CHCTEME
HAYYHOTO 3HaHUS; (PYHKIMOHAIBHOW TPAMOTHOCTH YEIOBEKa JUIS
pelLIeHNs KU3HEHHBIX po0IIeM;

c(OPMHPOBAHHOCTh YMEHHUSI TPUMEHSTH IMOJyYCHHbIC 3HAHUS IS
00BsICHEHUS! OMOJIOTMUYECKUX MPOLIECCOB U SBICHHUM, s MPUHATHUS
MPAaKTUYECKUX PEIICHHWA B IIOBCEAHEBHOM JKM3HHM C LEJBIO
oOecrieyeHnss 0€30MAaCHOCTH  CBOETO  3JI0POBbSI M 3710POBbS
OKPY>KaIOIIUX JIFOJEH, COOIIOACHUS 3J0pOBOTO 00pa3a KU3HHU, HOPM
IPaMOTHOTO TIOBEJCHUS B OKpYXKalILled MNpUpoJHON cpene;
MOHWMaHWEe  HEOOXOAMMOCTH  WCIIONB30BAaHUS  JIOCTHIKCHUH
COBPEMEHHOM OHOJOrMM M OHOTEXHOJOTHH Uil PaLMOHAIBHOTO
MIPUPOJIOTIONE30BAHHS

B pamkax mporpammel yue6Horo npeamera YI1.13 buonorus, B cootBercTBuu ¢ TpedboBanusmu ®I'OC COO, obyuarommMucs

OCBaMBAIOTCS JTUYHOCTHBIE pe3yibTaThl (JIP), MmeTanpenmernsie pesynabtaTel (MP) u mpenMmeTHbie pe3yabTaThl 0a30BOTO YPOBHS

(ITP6) u popMuUpPYIOTCS IMYHOCTHBIE PE3YNBTATHI Peain3aliu NporpaMmbl Boctiutanus (JIPB).
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Koanl

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOT0 MpeAMeTa BKIYAIOT

JIP 01

(bOpMI/IpOBaHI/IC YYBCTBa I'opA0CTH N YBAXCHHUA K HCTOPUN U NOCTHIKCHUAM OTE€YECTBEHHOM
OHOJIOrHYECKOM HAaYyKH, IMTPEACTABIICHHUA O HCJ’IOCTHOfI €CTECTBCHHO- HaquOﬁ KapTHHEC MHUpPaA,

JIP 02

NOHMMAaHHE B3aMMOCBS3M M B3aMMO3aBHCUMOCTH €CTECTBCHHBIX HAayK, X BIMSHHSA Ha
OKPY)KAIOLIYI0 Cpely, SKOHOMHYECKYIO, TEXHOJIOTHMYECKYIO, COIHANbHYI0 W ITHYECKYIO
cepsl IeSITETbHOCTH YeJIOBEKa,;

JIP 03

CIOCOOHOCTH UCTIONIBb30BaTh 3HAHKSI O COBPEMEHHOM €CTECTBCHHO-HAyYHOU KapTHHE MUPA B
00pa3oBaTe/ibHON M MPOPECCHOHATBHON MeSTEIbHOCTH; BO3MOXHOCTH HH()OPMAIMOHHON
CpeJbl TSl 00ecTIeYeHHs MPOJTYKTUBHOTO CaMO00pa3oBaHUs;

JIP 04

BJIaZICHUE KYJIbTYPOW MBINUICHHS, CIIOCOOHOCTh K OOOOIIEHWIO, aHAIN3y, BOCIPHITHIO
uHpopManuu B 00JaCTH ECTECTBEHHBIX HAyK, IOCTAaHOBKE LENW M BbIOOpY myTell ee
JOCTHXKEHUS B TPOeCcCHOHATIBHOM cdepe;

JIP 05

CIOCOOHOCTD PYKOBOACTBOBATLCA B cBOEH ACATCIIBHOCTH COBPCMCHHBIMH HPHUHOUIIAMUA
TOJISPAHTHOCTH, TUAJIOTa U COTPYJAHUYECTBA; TOTOBHOCTh K B3aMMOJICHCTBHIO C KOJLJICTaMH,
paboTe B KOJIJICKTUBE;

JIP 06

TOTOBHOCTb HCIIOJIB30BATh OCHOBHBIE METOJBI 3alUTBl OT BO3MOXKHBIX IIOCIIEICTBUI
aBapuii, KaTacTpod, CTUXUHHBIX OC/ICTBU;,

JIP 07

o0najaHue HaBbIKaMU 0€30MacHOW pabOThl BO BpeMs IPOEKTHO-UCCIEI0BATENbCKON U
HKCIIEPUMEHTAIBHON JESITEIHbHOCTH, IPU MCIIOJIb30BAaHUH J1A00PATOPHOTO 000pYyTOBAHNUS;

JIP 08

CIIOCOOHOCTh  HCIOJNB30BaTh MPHOOPETEHHBIE 3HAHUA U YMEHUS B MPAKTUYECKOM
JESTSIIbHOCTH U TTOBCEJHEBHOMW KM3HU JIJISi COOJIOICHUS Mep MPOQPIIAKTHKU OTPABIICHUH,
BUPYCHBIX M IPYTHX 3a00JeBaHMil, CTPECCOB, BPEAHBIX MPUBBIUEK (KypeHHUs, aJIKOrOJIM3Ma,
HApKOMaHUWH ); TTPaBUJI IOBEJICHHS B IPUPOTHOM CPEJIE;

MP 01

OCO3HAHHE COLHMAIBHONH 3HAYUMOCTH CBOCH mpodeccuu/crnenuaibHOCTh, o0ataHne
MOTHBALIMEH K OCYIIECTBICHHIO NPO(eCCHOHATBHON IS TEIHbHOCTH;

MP 02

MOBBILICHHE UHTEIJIEKTYaJbHOTO YPOBHS B IPOLECCE U3YYEHHUs OMOJIOIMYECKUX SIBJICHUM;
BBIJIAIOIINXCS.  JTOCTMDKEHUH OHOJOrMM, BOLICAIIMX B OOILIEYETOBEUYECKYIO KYJIbTYDY;
CIIOKHBIX W INPOTUBOPEUUBBIX MYTEH Pa3BUTUS COBPEMEHHBIX Hay4YHBIX B3IJISAOB, WJIEH,
TEOPHH, KOHUENIUH, TUIoTe3 (O CYIIHOCTH U NMPOUCXOXKJIECHUM JKU3HU, YellOBeKa) B XOJe
paboTHI ¢ pa3IMYHBIMUA UCTOYHUKAaMU UH(GOpMaIUY;

MP 03

CIIOCOOHOCTH OpTraHHU30BbLIBATHL COTPYAHUUYCCTBO CAWHOMBIIUICHHHUKOB, B TOM YHCIC C
HCITO0JIb30OBAHUEM COBPEMCHHBIX I/IH(bOpMaIII/IOHHO-KOMMyHI/IKaIII/IOHHI)IX TGXHOHOFHﬁ;

MP 04

CHOCOOHOCTh MOHUMATh MPUHIMIIBI YCTOWYMBOCTH M MPOJYKTHUBHOCTHU >KUBOW NPHPOJIBL,
MyTU €€ U3MEHEHUs 0/1 BIMSHUEM aHTPOIOTEeHHBIX (PaKTOPOB, CIOCOOHOCTh K CUCTEMHOMY
aHaJU3y TI00aIbHBIX SKOJIOTHYECKUX MPOOeM, BOIIPOCOB COCTOSIHUS OKpYXKarolel cpe/ibl
Y PAIMOHAIIBHOTO UCIIOJIB30BAaHUsI IPUPOJIHBIX PECYPCOB;

MP 05

YMCHUC 00OCHOBBIBAaTH MECTO H POJib OMOJIOTUYECKUX 3HAHUH B HpaKTquCKOﬁ
JACATCIIBHOCTH J'HOI[CI\/'I, Pa3BUTHU COBPEMECHHBIX TGXHOJ’IOFI/II\/'I; OIpPEACIATh JKUBBIC OOBEKTEHI B
npupoac; nNpoBOJAUTH Ha6J'II-O,[[eHI/I}I 3a OKOCUCTEMAMHU C ICJIbIO UX OIMMCAHHA W BBIABICHUSA
C€CTCCTBCHHBIX U aHTPOIIOICHHBIX HSMCHGHHﬁ; HaxOJUuTb U aHAJIU3UPOBATH I/IH(i)OpMaHI/II-O 0
KHUBBIX O6’beKTaX;

MP 06

CIIOCOOHOCTH MMPUMCHATH OMOJOrHYeCKUEe M DKOJIOTHUECKHE 3HAHHS JJI1 aHaJiu3a
MMPUKJIATHBIX Hp06J'IeM XO03sICTBEHHOMN ACATCIIBHOCTH,

MP 07

CIIOCOOHOCTH K CaMOCTOATCIIbHOMY IMPOBEACHUIO HCCHG}IOB&HI/II)’I, IIOCTAaHOBKE
C€CTCCTBCHHOHAYYHOT'O OKCIICPUMCHTA, UCITIOJIb30BAHUTO I/IH(l)OpMaI_II/IOHHBIX TEXHOJIOTHUM JIJIsI
PEIICHUS HAYYHBIX N HpO(beCCI/IOHaIILHBIX 3aaa4,

MP 08

CIIOCOOHOCTh K OLCHKE OJOTHUYCCKUX aCIICKTOB HCKOTOPBIX I/ICCHe)IOBaHI/Iﬁ B oOJactu
OMOTEXHOJIOTUU (KHOHI/IpOBaHI/IC, HCKYCCTBCHHOC OHJ'IOIIOTBOPCHI/IC);

I1P6 01

c(hopMUPOBAHHOCTH MPEACTABICHUHN O POJIM U MECTE OMOJIOTHH B COBPEMEHHOM HaYyYHOU
KapTHUHE MHUpPA; TOHUMaHUe poJid OMOJIOTHH B JOPMUPOBAHUHU KPYro3opa u




(GYHKIIMOHAJIBHOW I'PaMOTHOCTH JIJIsl peHIeHUsI MPAKTUUYECKHX 3a]1aY;

I1P6 02

BIIaJICHUE OCHOBOIIOJIATAIOIIMMHU MIOHATUAMU U IPEICTABICHUAMHU O KUBOH IPUPOJE, €€
YPOBHEBOH OpraHM3aliy 1 3BOJIIOLUH; YBEPEHHOE M0JIb30BAHNE OMOJIOTHUECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

I1P6 03

BJIaICHUC OCHOBHBIMH METOJAMU HAYYHOI'O ITIO3HAHUS, UCITIOJIB3YCMBIMHU IIpH
OMOJIOTTYCCKHUX HCCICAOBAHUAX JKHBBIX 00BEKTOB U YKOCHUCTEM: OIMMCAHUCM, UBMCPCHUCM,
IPOBCACHHUEM Ha6J'IIO,Z[eHHI>i; BBIABJICHUC 1 OICHKA aHTPOIIOT'CHHBIX W3MEHEHHH B IIpUPOJC,

I1P6 04

c(hOPMUPOBAHHOCTh YMEHUH OOBSICHATH PE3YNIbTAThI OMOIOTUYECKUX IKCIIEPHUMEHTOB,
pemarhb IeMeHTapHble OMOJIOTHYECKUE 3a/1a4H,

ITP6 05

c(hOpPMUPOBAHHOCTH COOCTBEHHON TIO3UIIMH 110 OTHOMIEHUIO K OMOJIOTUYECKON UH
dbopMmarnuu, noxyyaeMon U3 pa3HbIX HCTOYHUKOB, TTI00aIbHBIM SKOJIOTMYECKUM MTpodiieMaM
Y IIYTSIM UX PELICHUS

JIPB 01

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

JIPB 02

[TposBIISIONINIT AKTUBHYIO TPAXKAAHCKYIO NTO3HUIUIO, IEMOHCTPUPYIOLINI TPUBEPKEHHOCTh
MPUHUMUIIAM YECTHOCTH, TOPSIAOYHOCTH, OTKPBITOCTH, SJKOHOMUYECKH aKTHUBHBIN U
YYaCTBYIOIIUHM B CTYJICHYECKOM U TEPPUTOPUATILHOM CaMOYITPABICHUH, B TOM YUCJIE Ha
YCIOBUSAX I0OPOBOILYECTBA, IPOAYKTUBHO B3aUMOACHCTBYIOIINI U yUaCTBYIOIIHIA B
JIESITEIbHOCTH OOIIECTBEHHBIX OPraHU3aIHii

JIPB 03

[TposiBnsitoLIUi ¥ IEMOHCTPUPYIOIIMMA YBaXKEHHE K JIIOISIM TPYy/ia, OCO3HAIOLIUHN [ICHHOCTh
cobctBeHHOTrO TpyAa. CTpemsmuiics kK GOpMUPOBAHUIO B CETEBOM Cpeie TUUYHOCTHO U
po(hecCHOHALHOTO KOHCTPYKTUBHOTO «1IM(POBOTO crieaar

JIPB 04

HpOSIBJI?IIOHII/Iﬁ YBAXKCHHUC K JIIOAAM CTApUICTO ITOKOJICHUA U TOTOBHOCTD K Y4aCTHIO B
COHH&HBHOﬁ MOAACPIKKC U BOJIOHTCPCKHUX ABHUIKCHUAX

JIPB 05

Oco3HaMMI NPUOPUTETHYIO IICHHOCTh TUYHOCTH YEJIOBEKA; YBAKAIOIIUNA COOCTBEHHYIO U
qyKYI0 YHUKAJIbHOCTbh B PA3JIMYHBIX CUTYAIlMsX, BO BceX (hopMax M BHJAX JEATEIbHOCTH.

JIPB 06

CoOrojaronIyii ¥ MporaraHaupyIOIIUii MpaBuiia 3J10pOBOTro U 0€30MacHOro 00pasa KU3HH,
CIIOPTa; MPEAYIPEK AL OO0 MPEOT0ICBAIONIHI 3aBUCUMOCTH OT aJIKOTOJIsl, TabaKa,
IMCUXOAKTUBHBIX BEIICCTB, a3aPTHLIX UI'Pp U T.I. COXpaH?HOHII/Iﬁ IICUXOJOTHYCCKYIO
YCTOWYUBOCTDH B CUTYaTUBHO CJIO)KHBIX HJIM CTPEMUTEIIBHO MEHSIOIIUXCS CUTYAITHSIX

JIPB 07

3aboTAuics 0 3alUTe OKPYKAIOIIEH Cpeibl, COOCTBEHHOM U UyKOH O€30MacCHOCTH, B TOM
yucie HuppoBoi

JIPB 08

HemoncTpupytonmit ymeHue 3¢p(HeKTUBHO B3aMMO/ICHCTBOBATh B KOMaH/IE, BECTH IUAJIOT, B
TOM YHCJIE C UCIIOJIBb30BAHUEM CPEACTB KOMMYHUKALUU

JIPB 09

]_—[eMOHCTpI/Ipy}OH_II/Iﬁ HAaBbIKW aHAJIM3a U UHTCPpIpCTAllUN HH(I)OpMElI.IPIPI N3 pa3JIMYHbIX
HCTOYHHUKOB C YUCTOM HOPMATHUBHO-IIPABOBLIX HOPM

JIPB 10

JleMOHCTpHPYIOIINIA TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE
camM000pa30BaHMIO, HA MPOTSHKEHNUN BCEH JKU3HH, CO3HATEIIBHOE OTHOIIICHUE K
HENPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBHUIO YCHEIIHON MpodecCHOHaTbHON U
00ILIECTBEHHON AEATEILHOCTH.

JIPB 11

CriocoOHbIM K MHHOBAITMOHHOW aKTUBHOCTH: CTPEMSIIUNCS K TPOPECCHOHANTBHOMY POCTY U
MHHOBAIIMOHHOMY XapakTepy Npo¢pecCUOHaIbHON AESITENbHOCTH, TPOSBIISIOLINI
OpraHU3aTOPCKHUE U MCCIIeI0BATENbCKHE CIOCOOHOCTH, HHUIIMATUBHOCTD,
1[EJIEYCTPEMIICHHOCTh, KPEaTUBHOCTD, YIIOPCTBO B TOCTHKEHUH LIE€IIH, TUAEPCTBO.
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2. CTPYKTYPA U COAEP KAHUE YYUEBHOI'O IPEJIMETA
2.1. O0bem yueOHOro nmpeaMera ¥ BUbI Y4eOHOH padoThl

Bunx yuebnol paboThl O0Bbem B yacax

O06Bem oOpa3oBaTeIbLHON IPOrpaMMbl YI€OHOTO ITpeaMETa 200
B T.U.

1. OcHoBHOE conepKaHNE 133
BT. 4..
TeopeTuIecKoe 00yIeHHe 66
MPAKTUYECKHE 3aHITHS 53
J1a00paTOPHBIE 3aHATHS 14
[TpodeccronambHO-OPUEHTUPOBAHHOE COJICPKaHue (CoIepKaHue 16
MIPUKJIATHOTO MOJTYJIS)
B T.4.
TEOPETHYECKOE 00yUeHHe 4
MPAKTUYECKHE 3aHITHS 10
nabopaTopHbIE 3aHATHUS 2

2. CamocrosTenbHas paboTa 00yJaromerocs 67
IIpomexyTouHas arrectanus B popme IK3aMeHa 18
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2.2. TemaTu4yeckuii IJIaH U coaep:xanue yueoOHoro npeamera YII. 13 buosorus

O6bem yacoB Koner .
HaunmenoBanue Conepxanue yueOHOrO MaTepuala, JJabopaTOpHbIC H MPAKTUUECKHUE 3aHSITHS, KOMITCTCHIIHIA,
paszesioB U TeM KOHTPOJIbHBIE Pa0OTHI, CAMOCTOSITEIbHBIE PAOOTHI pe3ynbTaToB
I OCBOCHUS
T3 CP
3
1 2 31415 6
Pa3nen 1. KiieTka — cTpyKTYpHO-()YHKIIMOHAJIBLHAS €IMHULA KUBOTO 16 ‘ 12 ‘ 12
Tema 1.1. OCHOBHOE COIep:KAHME 2 OK 02, JIP
Buonorust kak | TeopeTuyeckoe o0yueHue: 2
p y 01, MP 02,
HayKa. buonorus xak Hayka. CBsi3b OMONIOTHY C IPYTUMH HayKaMu: OMoxumusi, 0nodusuka, OMOHUKa, I1P6 01. JIPs
reroreorpadus u 1p. Pons 1 Mecto Ononoruu B GOpMUPOBAaHUH COBPEMEHHOM HAYYHOI KapTHHBI ’
Mupa. 3HaueHHe OMOIOrHYeCcKUX 3HaHu|. McTopus Onosnoruu. 3HaueHue UTOJIOTHHI /ISl Pa3BUTHS 01- JIPB 07
OMOJIOTHHU ¥ TIO3HAHMS TIPUPOJIBI. METOIbI IIUTOJIOTHU: MUKPOCKOIIHUS, XpoMarorpadusi, aeKkTpodopes,
METOJl MEYCHHBIX aTOMOB, TU(QepeHnaIbHOe HeHTPU(YTHPOBaHHE, KYIbTypa KIETOK.
Tema 1.2. OCHOBHOE COIep/KAHHE 2 OK 02, JIP
Obmas Teopernueckoe ody4eHue: 2 01, MP 02,
XapPaKTePHCTHK
p P Pa3nooOpasue 6nocucrem. Opranuszanysi OMOIOTHIECKUX CHCTEM. Y POBHH OpPTaHH3aLUH OHOCHCTEM: I1P6 01, JIPB
a KU3HH MOJIEKYJIAPHO-TEHETHIECKH I, OPTaHOMIHO-KJIETOYHBIN, OPraHM3MEHHBIH, MOMYJIALMOHHO-BUI0BOM, 01- JIP® 07
9KOCUCTEMHBIH, OnochepHslil. Hayku, nzyyaronye 6nonrndeckue oOBbeKThl Ha Pa3HbIX YPOBHSIX
opraHu3anuu xu3Hu. O0IIas XapakTepUCTUKA )KU3HH, CBOMCTBA )KUBBIX cHcTeM. [Iporiecchl,
MPOMCXOAIINE B OMOCHCTEMAaX
Tema 1.3. OcHoBHOE coiep:KaHue 6 OK 01, OK
buosornyeckn | Tegpernueckoe oGyuenne: 2




BajKHbIE XuMudeckuil coctaB KieTok. Heoprannueckue BemiecTBa KJIETOK, MX OMOJIOTHYecKas poJib. 02, OK 04,
XHMHYECKHe Opranuveckrie BemecTBa KISTKU. bruonorndeckue monmuMepsl. beiaku, ctpykTypa u pyHKIHHU OSIKOBOM JIP 01. JIP 02
COeMHEHHs MoJieKybl. DepMeHTHI, MPUHLUI UX JeHCTBU. YTIIEBOAbI, UX OHonornueckue GyHKuuu. Jlnunumasl, ’ ’
o0muit man crpoenus. I'mapodunbHo-THApOoPoOHEIE cBOMicTBA. Kitaccudukams Tumnuaos. MP 01- MP
buonornueckue ¢pynkimu munuaos. AT®. Crpoenue monekynslt AT®. buonornueckue Gpynkiun ATO. 03, ITP6 01-
[1PG 04,
JIPB 01 - JIPB
07
IIpakTHYecKkue 3aHATHA: OK 01, OK
IIpakTnuyeckoe 3ansitue Nel Posb GeslkoB, yIrieBoJOB U )KUPOB B OPraHU3Me YelloBeKa. 02, OK 04,
BurtaMuHbl 1 6MOJIOTMYECKHN aKTUBHBIE J100AaBKHU, X 3HAYEHHUE B )KU3HU OpraHu3Ma uesnoseka. [ umno- u JIP 01. JIP 02
aBUTAaMHUHO3BI U UX nocneacTBus. [IpenocraBienne yCTHBIX COOOIIEHUH C MPe3eHTaINeH, ’ ’
[IO/ITOTOBJIEHHBIX [0 MEPEUHIO HCTOYHUKOB, PEKOMEH/IOBAHHBIX [IPENOJaBaTelIeM MP 01- MP
03, ITP6 01-
I1P6 04, JIPB
01 - JIPB 07
JlaGopaTopHble 3aHATHS: OK 01, OK
JlaGopaTopnas padora Nel «Onpenenenne ButamrHa C B MPOYKTaX MATAHUS 02, OK 04,
[TonroToBka BapuaHTOB OMbITA, HAOIIOIEHUE 32 KAUECTBEHHBIMU pEaKIUsAMHU, 3all0JHEHNE paboueit JIP 01. JIP 02
Ta0JINLIbI, UHTEPIIPETAIHs HaOII0AaeMbIX SIBJIEHUH, (POPMYIHpOBaHUE BHIBOJOB MP 01’ MP ’
JlaGopatopnas padora Ne2 «'nuapogunbHO-TUApOoPOOHBIE CBONHCTBA JIUITHUIOB)
[TonroroBka BapuaHTOB ONbITA, HAOIIOACHNUE 32 KAYECTBEHHBIMU PEAKIIMAMM, 3all0THEHHE padoueit 03, I1P6 01-
Ta0JIUIIbI, UHTEPIIPETAIHs Ha0MI01aeMbIX SIBIEHUH, POpMYIHpOBaHUE BHIBOJOB I1P6 04, JIPB
01 - JIPB 07
Tema 1.4. OCHOBHOE COIep/KAHHE OK 01, OK
CrpykTypHO- 02, OK 04,
ynKuMOHATBH | Teopernueckoe oGyuennue: 2 |
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afl OpraHu3anus
KJIIETOK

Knerounas Teopus (T. llIBann, M. lneiinen, P. Bupxo). OcHOBHBIE MOJI0KEHUS COBPEMEHHOM
KJICTOYHOU T€OpHUHU. THUIIbI KIIETOUYHOW OpPTaHU3AIMU: IPOKAPUOTUYECKUN U DYKAPUOTHUYECKUM.
CpaBHuTENIbHAS XapaKTEPUCTUKA KIIETOK DYKapUOT (PaCTUTENIBbHOM, )KUBOTHOM, TpuOHOI). CTpoeHue
MIPOKApUOTHYECKOH KieTkH. OcOOEHHOCTH CTPOEHUS TeTepoTpO(PHOI 1 aBTOTPOhHOIA
MIPOKApUOTHYECKUX KJIeTOK. CTpoeHue mia3MaTuyeckoil MeMOpanbl. TpaHCTIOPT BEILIECTB uepe3
IUIa3MaTHYECKYI0 MEMOpaHy: TaCCUBHBIM U aKTHUBHBIN. DHOUTO3: MTUHOIUTO3, (ParouuTos.
Ok301uTo3. O00I04Ka WK KieTouHas cTeHKa. CTpyKTypa U QyHKIIMH KIETOYHOW CTEHKH PACTCHHM,
rpu0oB.

[uromnaszma. [{uto3omb, Llutockener. OmHOMEMOpaHHBIC OPTAHOU B! KIETKHU: YHIOTUIA3MATHYECKAs
ceth (BI1C), anmapat "ok KK, TU30COMBI, TIEPOKCHCOMBI, BAKYOJIH PACTHTEIIBHBIX KIETOK. CTpoeHHE
1 (GYHKIIUU OJJHOMEMOpPaHHBIX OpraHouJ0B KieTku, Knetounsiii cok. Typrop.

HOJIyaBTOHOMHI)Ie OpraHorbl KJICTKU: MUTOXOHAPHH, ITIACTUABI: XJIOPOINIACThI, XPOMOIIIACTEI,
TIENKOIUIACThI, X CTpOeHUE U PyHKIUU. SMEpHBI anmnapar KJIeTKH, CTpoeHHe U (PyHKIUH.
HememOpanHbie opraHoUIbI KIETKUA: PUOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIHN IeHTp. OpraHouabl
JBYDKEHUS: PECHUYKH ¥ KTyTUKH. CTpoeHne 1 (PyHKIIMH HEMEeMOPaHHBIX OPTaHOUIOB KIETKU

JlabGopaTropHble 3aHATHSA:

JladopaTopuasi pa6ora Ne3 «CtpoeHue KIeTKH (pacTeHUs, )KUBOTHBIC, TPUOBI) M KIICTOYHBIC
BKITFOUYCHUS (KpaxmaJjl, KapOTUHOUIBI, XJIOPOILIACThI, XPOMOTLIACTHI )»

[IproGperenue omnbiTa MPUMEHEHUSI TEXHUKH MUKPOCKOITUPOBAHUS IIPU BBIOJHEHUH J1JAOOPaTOPHBIX
pabot. [ToaroToBka MUKpOMpenapaToB, HAOIIOJEHUE C TOMOIIBI0 MUKPOCKOTIA, BBISIBICHUE PA3IUYUI
MEX/1y U3y4aeMbIMH 0ObEKTaMU, UHTEPIIPETALIs HA0I0IaeMBbIX SIBJICHHM, (hOpMyJIHpOBaHHE
BBIBOJIOB

JlabopaTtopHas padota «I[IpoHuiraemocts MeMOpaHsbI (IJ1a3MOJIN3, IETIIA3MOIIU3)»

[TproGperenue onbITa MPUMEHEHUS] TEXHUKH MUKPOCKOITUPOBAHUS TIPU BHITIOJTHEHUH Ta00PaTOPHBIX
pabort. [ToaroToBKa MEKpOIIpEnapaToB, HAOIIOICHUE C TOMOIILI0 MUKPOCKOIIA, BBISIBJICHUE PA3THIUI
MEXIy U3y4aeMbIMH 00bEKTaMU, HHTEPIIPETALINS HAOII01aeMBIX SBJICHHH, (HOpMYITHpOBAHUE
BBIBOJIOB

JIP 01, JIP 02,
MP 01- MP
03, ITP6 01-
I1P6 04,

JIPB 01 - JIPB
07

Tema 1.5.
CrpykTypHO-

OcHoBHOE cogepkaHue

Teoperuueckoe od0yueHue:

OK 01, OK
02, JIP 01,
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¢pynxkumonanbH | CtpoeHue XxpoMocoM. XpOMOCOMHBIN HA0Op KIIETOK, TOMOJIOTHYHBIE U HErOMOJIOTUYHBIE XPOMOCOMBI, JIP 02, MP
ble paKkTopbI rarmionAHbIN U quruionanbiil Habop. Hyknennossie kuciotel. JIHK u PHK. Ctpoenune HykIIeMHOBBIX 01- MP 03,
HacjaencTBeHHoc | kucnot. Hykneotunsl. Kommnementapusie azotuctsie ocHoBaHus. [IpaBuno Yapradda. Ctpykrypa IIP6 01- TIPG
TH JIHK - nBoitnas cniupanb, Mectonaxoxaenue u ouonoruueckue pyukiuu JHK. JTHK-3kcnepTusa. 04, JIPB 01 -
Buaest PHK. @ynkunu PHK B knetke TIPg 07
I[IpakTHYeckne 3aHATHSA:
IIpakTnueckoe 3ansaTne Ne2 Penienue 3a1a4 Ha ONpeIesIEHNE TIOCIEN0BATENBHOCTH HYKIEOTHIOB
Tema 1.6. OCHOBHOE COIep/KAHHE OK 01, OK
Ipoueccw Teopernueckoe o0ydeHue: 02, JIP 01,
MATPUYHOI'O Martpuunsiii cunare3 JHK - permukanys. puanuns! perumkanun JJTHK. Mexanusm pennukanuu JIP 02, MP
CHHTE3a JIHK. Penapanust JIHK (moperuiekaTuBHas, MOCTpeIUIeKaTUBHAS). Peakiiuu MaTpUYHOTO CHHTE3A. 01- MP 03,
[IpuHIKIT KOMILIEMEHTAPHOCTH B peakuusax matpuuHoro cunresa. JIHK u rensl. ['eneTnueckuii ko, [1P6 01- TIP6
ero ceorcrea. Tpanckpunuus - Matpuusbsiid cuaTe3 PHK. Tpancisanus u e€ aramnsl. Y cioBus 04. JIPg 01 -
o6uocunTe3a 6enka. Ctpoenue TPHK u konupoBanue aMuHOKUCIOT, Poiib pubocom B Ouocunrtese .
oK JIPB 07
IIpakTH4yeckue 3aHATHS:
IIpakTnueckoe 3ansaTue Ne3 Pemnenue 3a1a4 Ha ONpeesIeHNE IOCIEA0BAaTENbHOCTH aMUHOKHCIIOT B
MoJIeKyJie Oelka.
Pemienue 3a1a4 Ha onpe/eneHue Mocae10BaTeIbHOCTH aMUHOKUCIIOT B MOJIEKYJIe OeliKa B Cilydae
M3MEHEHUS MTOCIIeI0BaTeNbHOCTH HyKiIeoTua0B JJHK
Tema 1.7. OCHOBHOE COIepIKAHME OK 01, OK
Hexceroumele TeopeTnueckoe o0yueHue: 02, JIP 01,
(opMBI KHIHA Bupycs! - HeknieTouHble (POPMBI )KU3HHU U 00JIUraTHbIE apa3suThl. CTPOEHUE MPOCTHIX U CIOKHBIX JIP 02, MP
BHUPYCOB, pETPOBUPYCOB, OakTepuodaros. Kusnenusiit uki JJHK-conepxamux supycos, PHK- 01- MP 03,
coJiepIKaluX BUPYcoB, OakTepuodaros, BUY, renatut yenoBexa. IT1P6 01- TTP6
bakrepun. O01as xapaktepuctuka. [loustue mrramm. Bupycsl n 0akTepun: CXOACTBA M Pa3InIHs 04, JIPB 01 -
IpakTHyecKue 3aHATHS: JIPB 07

IIpakTnueckoe 3ansaTue Ned BupycHole u GakTepralibHble 3a001€BaHMUS.

OO111e MPUHIUIIBI UCTIOIB30BAHMS JICKAPCTBEHHBIX BellecTB. OCOOEHHOCTH NMPUMEHEHUS
aHTHOHMOTHKOB.

[IpencraBieHue yCTHBIX COOOIICHU ¢ IPe3eHTaleN, TOArOTOBIEHHBIX 110 NEPEYHIO UCTOYHUKOB,
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PEKOMEHI0BaHHBIX MPEIo/IaBaTeIeM
Tema 1.8. OcHoBHOE coep:kaHue 1
Oomen BemectB | Teopernueckoe o0yueHue: 1 OK 02, JIP
U npeBpanieHue | [lepBuuHbI CUHTE3 OpraHMYECKHX BellecTB B kieTke. [Inactuyeckuit oomen, @otocuuTes, 01. JIP 02
2 2
JHEPIruu B XeMOCHHTE3. MP 01- MP
KJIeTKe AHa’pOoOHBIN YHEpreTHUECKUi 00MeH, AHadpOOHBIC OpraHu3MBbL. bpokeHue, aBTOTPODHEIN 1
reTepoTpoHBIN TUM NMUTAHUS. AHAIPOOHBIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTUU. DTaIbl 03, TTP6 01-
JHEepreTUdeckKoro ooMeHna. ['ukonu3. buosiornueckoe OKUCIEHHE, WIH KIIETOYHOE JbIXaHHE [1PO 04, JIPB
9
01 - JIPB 07
Tema 1.9. OcHoOBHOe coiep:KaHue 1
KusneHHbIH Teopernueckoe odyueHnue: 1 OK 02, OK
HHUKJI KJI€TKH. Knetounslii muki, ero nepuoasl u peryisinus. [lepuoasr mHTEpda3pl UX 0COOCHHOCTH, 04. JIP 01
] 9
MmuTto3. Meiio3 Juddepennnanys KIeTKU U apecT KIETOYHOTo Iukia. JleneHue kietku - Muto3. CTaauu MUTO3a U JIP 02. MP
poucxoJsmue npouecchl. Kaprokunes u IUTOKuHE3. bruonornyeckoe 3HaueHue MuTo3a. Meios - ’
penykimoHHoe neneHue kiaetku. Craauu Meiioza. Meiio3 - 0CHOBa MOJIOBOTO Pa3MHOKEHHUSI. 01- MP 03,
[Moenenne xpomocoM B Meiiose. Kpoccrurosep. bromornyeckuii cMbici Meiio3a. D heKThl Meiio3a. IT1P6 01- TTP6
Melio3 B )KU3HEHHOM ILIMKJIE OPIraHU3MOB
I p 04, JIPB 01 -
JIPB 07
CamocrosTesabHas padora Nel 12
MoneKkyapHbId YPOBEHb OpraHU3alyy )KUBOTO
Pa3nesn 2. Ctpoenue u pyHKIMH OpraHusmMa 14 1 22 | 20
Tema 2.1. OcHoBHOE coep:xaHue 4 OK 02, OK
Crpoenue
P IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COAEPKAHNE TEOPETUIECKOT0 00yUeHUs 2 ‘ 04, TIK 1.1
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OopraHuszma OpnHoxneTouHble opranu3Mbl. KooHnaneHble Oprann3Mbl, MHOTOKJIETOUHbIE OPTAHU3MBI, IIK 1.2
B3anMocBs3p yacTeil MHOTOKJIETOUHOTrO opranusmMa. @yHkuus. Opransl 1 CUCTEMBI OPTAHOB. JIP 01. JIP 02
9 9
Anmnapatsl oprasoB. ['omeocTa3 opranusma 1 ero nojaJaep:KaHue B MPOLecce KUZHEAESITEIbHOCTH. MP 01- MP
@yHKIMOHANbHAS cucTeMa opraHoB. Tkanu pacrenuil. TkaHu )KMBOTHBIX U yenoBeka. Oprasl 04. TIP6 01
pacteHuid. Opranbl U CUCTEMBI OPTaHOB KUBOTHBIX M YEJIOBEKA. 3HAUEHHUE ONOPHI, IBHXKEHMUS, ° )
IIUTaHMS, IbIXaHUsl, TPAHCIIOPTA BELIECTB, BBIACICHNUS, 3alUThl. 3HAYEHUE IIPOSBICHUS 11P6 04, JIPB
Pa3APaKUMOCTH M PETYIISALNH 01 - JIPB 07
IIpakTHYeckue 3aHATHSA:
IIpakTuyeckoe 3ansaTue NeS MupeknrnoHHbIe 3a00JI€BaHUS U SITUIECMUSL. OK 02, OK
Teopus kinoHanbHO-ceseKTUBHOrOo uMMyHureta I1. Dpauxa, .M. MeunukoBa. Baxkneimue snunemun 04.TIK 1.1
[v3 K *
B UCTOpHUU YejoBeuecTBa. BakiuHaius kak npodunakTuka nHGEKIHOHHBIX 3a00IeBaHUIA. MK 1.2
[IpencraBieHne yCTHbIX COOOIIEHUN ¢ IPE3EHTALKMEN, TOATOTOBJIEHHBIX 10 IEPEYHIO UCTOYHUKOB, TP Oi TP 02
PEKOMEHI0BaHHBIX MPEI0/1aBaTEIEM > >
MP 01- MP
04, TIP6 01-
[1P6 04, JIPB
01 - JIPB 07
Tema 2.2. OCHOBHOE COIepIKAHME OK 02, IIK
DopMbl IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOTr0 00y4eHHs 1.1.TIK 1.2
A, .
Pa3MHOKeHHU s ®opMbl pa3MHOKEHUSI OpraHu3MoB, becronoe 1 nonoBoe pazMHoxkeHue. Buzpl 6ecronoro JIP 01. JIP 02
OpPraHu3MoB Pa3MHOXKEHHUS: IPOCTOE JEJIEHNE HAABOE, IOUKOBAHUE, PA3MHOKEHHUE CIIOPAaMH, BETETaTUBHOE MP 01’ MP ’
pasMHOKeHue, pparmeHTanus, KiioHuposanue. [lonoBoe pazMHOKEHHE. 04. TIP6 01
, -
T1P6 04, JIPB
01 - JIPs 07
Tema 2.3. OCHOBHOE COIepP:KAHME OK 02, OK
OnTorenes Teopernueckoe o0yueHue: 04, JIP 01
b
’KUBOTHBIX U l'amerorenes y xuBoTHBIX. CiepMarorenes u ooreHe3. CTpoeHue NoJI0BbIX KIETOK. OIIOA0TBOPEHUE JIP 02. MP
YeJIOBEKa 1 SMOpUOHATIBHOE pa3BUTHE KHUBOTHBIX. [lapTeHOrene3. OmoOpuorenes (Ha mpuMepe JaHLETHUKA). 01 Mi) 03
- >

Craguu sMOpuoreHnesa
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Poct u pazButue xuBoTHbIX. [locTamMOpruonansHbIii mepuoa. [Ipsmoe u Henpsimoe pa3Butue. PazButue I1PG O1- I1PO
¢ MeTaMop(o30M y 6ECIIO3BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX, CTaIuK NOCTAIMOPHOHAILHOTO 04, JIPB 01 -
pa3BUTHS Y )KUBOTHBIX U yesioBeka. [leproibl oHToreHesa yenoBeka. buonorudeckoe crapenue u TP 07
cMepTh. ['epoHTonorus
Tema 2.4. OcHOBHOe co/lep:KaHue OK 02, OK
Omnrorenes Teopernueckoe od0yueHue: 04, JIP 01,
pacrenui I'amerodut u ciopoduTt, PasmHokeHue u pazButue Bojgopocieid. PazaMHOXeHHE U pa3BUTHE CIIOPOBBIX
pactenuii, Pa3MHOKEHHE U pa3BUTHE CEMEHHBIX pacTeHui. Poct. [lepuoipl oHTOreHe3a pacTeHuit JIP 02, MP
01- MP 03,
I1PG 01- IIP6
04, JIPg 01 -
JIPB 07
CamocrosTeabHas padora Ne2 10
Ctpoenue u GyHKIIMH OpraHu3Ma
Tema 2.5. OCHOBHOE COIep:KAHME OK 02, JIP
OcHoBHBIC Teopernueckoe odyueHue: 01, JIP 02,
TOHSATHS ['eneTnka kak HayKa O HACJIEJCTBEHHOCTH U U3BMEHUYUBOCTU OpraHnu3mMoB. OCHOBHBIC T€HETUYECKHE
TeHeTHUKH MOHATUA U cUMBOJIBL, ['eH, ['enoTun, ®enorun, AsuienbHble TeHbl, ATbTEPHATUBHBIE IPU3HAKH, MP 01- MP
JIOMUHaHTHBIN U PELIeCCUBHBIN Mpu3Haku. ['omo3urora u rereposurora. Yucrast muuus. ['ubpuasl. 03, TIP6 01-
OCHOBHBIE METO/IbI TEHETUKHU: THOPUOIOTUUECKHH, IIMTOJIOTUYECKUE, MOJICKYJIIPHO-TEHETHUECKUE I1P6 04, JIPB
01 - JIPB 07
Tema 2.6. OcHOBHOE co/lep:KaHmne OK 02, OK
3akoHomepHocT | Teopernueckoe o0yueHme: 04, 1K 1.1,
W HacJIeoBaHusl | 3aKOHOMEPHOCTH 00pa3oBaHus ramer, 3akoHbl [. Mennens: MoHOruObpuaHOe CKpelliBaHue. MK 1.2
[IpaBmiio noMuHUpPOBaHUs. 3aKOH €AMHOOOpa3us MEPBOTO MOKOJIEHUS. 3aKOH paCIICTIICHUS o
MpU3HAKOB. [[uToMOrNueckre OCHOBBI MOHOTHOPHUIHOTO CKPEIIMBAaHUS. | HTIOTE3a YUCTOTHI TaMET. JIP 01, JIP 02,
Awnanusupyroriee MP 01- MP
cKkpemuBanue. JuruopuaHoe ckpemnrBanrue. 3aKoH HE3aBUCUMOTO HACIIE0BaHUs TPU3HAKOB. 04, TIP6 01-
[MonuruOpraHOE HACIEJOBAHNE U €I0 3aKOHOMEPHOCTH ITPG 04, JIPB

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHUSI:
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IIpakTuyeckoe 3ansiTe Ne6 Pemienue 3a1a4 Ha onpeiesIeHUE BEPOSATHOCTH BOZBHUKHOBEHUS 2 01 - JIPBs 07
HaCJIEACTBEHHBIX NMPU3HAKOB IIPH MOHO-, JIU-, TOJIMTUOPUITHOM U aHAITM3UPYIOIIEM CKPEIIUBaHUH,
COCTABJICHHE T€HOTUITUYECKUX CXEM CKPEIIMBaHUS
Tema 2.7. OcHoOBHOE co/lep:KaHue 4 OK 01, OK
B3aumoneiicreu | Teopernueckoe o0yueHue: 02, JIP 01, JIP
€ reHOB ['enoTun kak 1enocTHas cucreMa. MHOKECTBEHHOE JieiicTBHE TeHOB, [ InefioTponusi, MHOXKeCTBEHHBIN 02. MP 01-
aienusM. BzaumopelictBue ayuenbHbIX TeHOB. KomomunupoBanue. B3anmoelicTBre HealIeIbHBIX ’
reHoB. Kommementapuocts. Onuctas. [lonumepus MP 04, I1P6
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEePKAHUE MPAKTUYECKOT0 3aHATHS: 2 01- I1P6 04,
IIpakTuyeckoe 3ansaTHe Ne7 Penienue 3a1a4 Ha ONIPEAEIICHUE BEPOSATHOCTH BOZHUKHOBEHUS 2 JIPs 01 - JIPB
HACJICACTBEHHBIX IMPU3HAKOB P PA3JIMYHBIX THUIIAX B3aMMOJICHCTBHUS T€HOB, COCTaBICHUE 07
TEHOTUIMYECKUX CXEM CKPEIIMBAHUS
Tema 2.8. OcHoOBHOE co/lep:KaHue 4 OK 02, OK
E:CT;;::::; . IIpakTHYeckne 3aHATHSA: 2 04, TIK 1.2,
NMPU3HAKOB IIpakTuueckoe 3ansaTue Ne8 3akonsl T. Moprana. CuenieHHOe HaclleZJOBaHUE T€HOB, HApyIICHHE 2 JIP 01, JIP 02,
CHEIUICHUSA. XPOMOCOMHAs TEOpUS HACIEICTBEHHOCTH. | eHeTUUeCcKoe KapTHPOBAHUE XPOMOCOM. MP 01- MP
Hcnonbs3oBanne KpOCCUHIOBEPA VISl COCTABJICHHS TEHETUUECKUX KapT XPOMOCOM 04, ITP6 O1-
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKAHUE MPAKTUYECKOT0 3aHATHS: 2 11P6 04, JIPB
IpakTuyeckoe 3anaTne Ne9 Pernienue 3a1a4 Ha onpeiesieHHe BEPOSTHOCTH BO3ZHUKHOBEHUS 2 01 - JIPB 07
HAaCJIEJACTBEHHBIX NMPU3HAKOB MIPH CIICTUICHHOM HACJIEI0BAHHUH, COCTABIIEHNE TEHOTUITHYECKUX CXEM
CKpEUIMBaHUS
Tema 2.9. OCHOBHOE COIep/KAHHE 4 OK 01, OK
3axonomepHoct | [IpakTHyecKkue 3aHITHSI: 2 02, OK 04,
H H3MeHYHBOCTH | [IpakTnyeckoe 3anaTne Nel0 CocraBieHne FreHOTUIIMYECKUX CXEM CKPEIUBAHUS 2 JIP 01, JIP 02,
MP 01- MP
IIpakTnyeckue 3aHATHA: 2 04, TIP6 01-
IpakTuyeckoe 3ansaTue Nell ['enHbie u XpoMocoMHbIE O0JIe3HH YenoBeka. bonesHu ¢ 2 ITPG 04, JIPsB
HacJEeACTBEHHOM MpeIpacnoyioKeHHOCThI0. 3HAU€HUE METUIIMHCKOM T€HETUKH B MPEOTBPAILIEHUH U 01 - JIPs 07
JICUEHUH I'eHEeTHYECKUX 3a00JIeBaHMI YeIoBEeKa
Tema 2.10. OcHoBHOeE coep:kaHue 4 OK 01, OK
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I'enernka IIpakTHyeckue 3aHATHA: 2 02, JIP 01, JIP
yeJioBeKa IpakTuyeckoe 3anaTue Nel2 Pemienue 3a1a4u Ha onpeieIeHUE BEPOSITHOCTH BO3SHUKHOBEHH S 2 02. MP 01-
9
HACJIEACTBEHHBIX MPU3HAKOB, UCIIOJIb3YsS METO/Ibl TEHETUKH YEJIOBEKA, COCTaBICHUE T€HOTUITUYECKHUX MP 04. IIP6
CXEM CKpEIIUBaHHUS. 01 HP’ 6 04
[IpencraBieHne YCTHBIX COOOIICHUIA C IPE3CHTANMEH O HACIEICTBEHHBIX 3a00ICBaHHIX YEIIOBEKA ’
JIPB 01 - JIPB
07
Tema 2.11. OcHOBHOE co/iep:KaHue 4 OK 01, OK
3axonomepuoct | JlabopaTropHbie 3aHATHA: 2 02. OK 04
= s s
u m3menunBoctu | JIabopaTopuasi padora Ne4 B3anmoeiicTBrie reHOTUIIA U cpeibl Ipu (hopMUpoBaHHUH (DEHOTHIA. 2 JIP 01. JIP 02
N3menunBocTh npu3HakoB. KauecTBeHHBIE U KOJMYECTBEHHBIE MPU3HAKUA. BHUIbI N3MEHUUBOCTHU: ’ ’
HACJIEICTBEHHAs M HEHACJIeICTBEHHASI. MP 01- MP
IIpakTHYeckne 3aHATHSA: 2 04, ITP6 O1-
IIpakTnueckoe 3ansaTue Nel3 Pemienue 3a7a4 Ha onpeiefieHUe TUIIA MyTalluu TpU Tiepeaayde 2 11P6 04, JIPB
HACJIEICTBEHHBIX MPU3HAKOB, COCTABIICHUE T€HOTUITMUYECKUX CXEM CKPEIUBaHUs 01 - JIPB 07
Tema 2.12. OcHoOBHOe coiep:KaHue 2 OK 01, OK
Cenexknus IIpakTHyeckue 3aHATHSA: 2
u P _ 02, JIP 01, JIP
OpPraHH3MOB IMpakTuyeckoe 3anaTue Nel4 Metosp! ceeKIIMOHHON paboThI, ['eTepo3nc u ero NpuYUHBI. 2 02. MP 01
HckyccTBeHHBIN 0TOOP: MAaCCOBBIN M MHIMBUyalbHBIA. JTanbl KOMOMHAIMOHHON cenekiuu. Copr, ’
MOpoJa, ITaMM AJITOPUTMBI PEILICHUE 3a/1a4 Ha ONPEIETICHUE BOZMOXHOTO BOZBHUKHOBEHUS MP 04, ITP6
HAaCJIEJACTBEHHBIX MMPU3HAKOB TIO CENEKIINH, COCTABIIEHUE TEHOTHITMYECKUX CXEM CKPEIIUBAHMS 01- ITPG 04,
JIPB 01 - JIPB
CamocrosiTesibHas padora Ne3 10
I'enetuka. HacneacTBeHHOCTh M M3BMEHUHUBOCTD
Pasnen 3. Teopusi 3BoJ1I0nNH 12| 4 | 10
Tema 3.1. OcHoOBHOE coiep:KaHue 4 OK 02, OK
Hcropus TeopeTnueckoe odyueHme: 04, JIP 01 -
IBOJTIOIHOHHOTO
yaenus [IepBble 3BoOIIOIIMOHHBIE KOHLIENINH, [ pangyanucTiuueckas 3BomonuonHas konuenuus XK.b. Jlamapka. JIP 06, MP
) JBmkymue cuibsl Bomtonnu. Kpeanrionusm u tpanchopmuszm. Cucremaruka K. Jlunnes u eé 2

24




3Ha4YeHHE 7151 (HOPMHUPOBAHUSI HJICH DBOJIIOIUN 01- MP 08,
[IpeanochlIKu BOSHUKHOBEHHUS TapBUHU3MA. DBOIIOLNS BHIOB B pupoae. boproa 3a [1P6 01-ITPG
cymiectBoBanue. EcrecTBeHHbIH 0TOOD. [JuBepreHIus mpru3HakoB U BugooopazoBanue. OCHOBHBIC 05, JIPB 01-
II0JIOKEHUS CUHTETHUYECKOI Teopun 3Bostonnu (CTI). Ponp 3BOIIOLIMOHHON TEOPUU B JIPs 07
(GhopMUPOBaHUY HAYYHOU KapTUHBI MUPa
Tema 3.2. OcHoBHOe coepkaHue OK 02
Muxkpo3Bosonn | Teoperudeckoe 00yueHue: JIP 01-JIP 06,
b MUKpO3BOIIONUS M MAKPOAIBOIIONHUS KAaK 3TaIlbl SBOJIIOIIMOHHOTO Mporiecca. | eHeTH4IecKre OCHOBEI MP 01- MP
3BOJIIOIIMK. MyTanuu 1 KOMOMHAIIUH KaK JIeMEHTapHbIN 3BOJIIOMOHHBIN MaTtepual. [lomynanus kak 08. TIP6 01-
AJIeMEHTapHas eMHUIIA 3BOJOLIUU. )
JBwxymiue cuibl (pakTophl) IBONOIAH, MyTallMOHHBIN MPOIIECC U KOMOMHATUBHAS. H3MEHYHBOCTD, ITP6 05, JIPB
Murpanus. M3onsauus nomynsanuii; reorpaduueckas (IpoCcTpaHCTBEHHAs ), OMOIOTHYeCKast 01-JIPB 07
(penmponyktuBHasi). EctecTBenHbIi 0TOOD - HampaBisAomui ¢hakrop sBomonnn. bopnda 3a
CYIIECTBOBAHHE KaK MEXaHU3M JICHCTBHS €CTECTBEHHOTO OTOOPA B MOMYJIAIUAX. BUI 1 ero kpurepun
(mpusnaku). BumoobpazoBanue Kak pe3yabTaT MUKPOIBOIIOIUH
Tema 3.3. OcHoBHOeE coep:kaHue OK 02
MaxkposBoaoun | Teopernueckoe o0yueHue: JIP 01-JIP 06,
s, MaxposBomrorusi. DopMbl 1 OCHOBHBIE HanpaBieHust MakposBomtonuu (A.H. Ceseprios). [Tytu MP 01- MP
JOCTHXEHHS OMOJIOTHYECKOTO mporpecca: apoMopdos, uaroagantamnus, oomias qereuepars. MeTo bl 0%. TIPG 01-
M3YYEeHUS] MaKpOIBOJIOIMHU. 3aKOH 3aposiiieBoro cxo/cTa (3akoH K. bapa). buorenernueckuit ’
3akoH (3. ['ekkenb, @. Mromiep). O0mire 3aKkOHOMEPHOCTH (TIpaBuUIIa) YBOIOLUN I1P6 05, JIPB
01-JIPB 07
Tema 3.4. OcHoBHOE coep:kaHue OK 02, OK
Bosuuknosenne | Teopernueckoe o0yueHmue: 04, JIP 01-JIP
U pa3BHUTHE I'umoTe3bl u TeOpUU BO3HUKHOBEHUS JKU3HH Ha 3eMJIe: KPEalIMOHU3M, CaMOITPOHU3BOJILHOE 06. MP 01-
JKU3HM Ha 3eMJIe | (COHTAHHOE) 3apOXKICHHE, CTAIIMOHAPHOE COCTOSIHUE, TAaHCTIepMHEst, Onomod3. Hauano opranudeckoi Ml; 0%. TIPG
sBoonvHd. [TosiBlIeHNE IEPBBIX KIETOK. DBOIOIHS METa00IN3Ma. DBOIOIHS MEPBHIX KIETOK. ’
[TpokaproThl ¥ 3yKaprOThL. [TpONCX0XkTeHHEe MHOTOKJIETOYHBIX OpraHU3MOB. BO3HHKHOBEHHE 01-11P6 05,
OCHOBHBIX I1apCTB 3yKapuoT, OCHOBHBIE YePTHI IBOJIOIUU PACTUTENBHOTO MUpa. OCHOBHBIE YEPThI JIPB 01-JIPB

9BOJIIOIIUHA )KUBOTHOI'O MUpa
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IIpakTuyeckue 3aHATHS: 2 07
IIpakTuyeckoe 3ansitue NelS [IpencraBnenne ycTHOTo COOOLICHUS U JIEHTHI BDEMEHU IO OCHOBHBIM 2
oTallaM BO3HUKHOBCHUS U PA3BUTUA JKUBOTHOI'O U PACTUTCIIBHOTO MUPA, IMOATOTOBJICHHLIX 110
MIEPEYHIO0 UCTOYHUKOB, PEKOMEHI0BAHHBIX MIPETOAaBaTeIeM
Tema 3.5. OcHoBHOE coep:kaHue 4 OK 02, OK
Ilpoucxoxknenue | TeopeTnyeckoe ooyueHue: 2 04, JIP 01-JIP
yeJioBeKa — AHTpornonorus - Hayka o yenoBeke. CucreMaTuieckoe mojioskeHne yenoneka. CXoCTBO YelloBeKa ¢ 06. MP 01-
AHTPOINOreHE3 KUBOTHBIMU. OTINYUS YEIOBEKA OT )KUBOTHBIX. HpSIMOXO)KI[eHI/Ie 1 KOMIIJICKC CBA3aHHBIX C HUM MI’) 08 HP6
MpHU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra M BTOPOW CUTHAJIbHOU cucTeMbl. COOTHOILIEHUE ’
OHMOJIOTrMYECKHUX U COIUANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E 01-I1P6 05,
OCHOBHBIE CTaJIUU AHTPOIIOTCHE3a. [IPHONTUTEKH - MPEIKU YEI0BEKa U YSIIOBEKOOOPA3HBIX 00E3bsH. JIPB 01-JIPB
[IporoanTtpomn - mpeaIIecTBEHHUK YeloBeKa. ApXaHTpOI - ApeBHeunit yenosek. [laneoanTtpor - 07
JpeBHUI yenoBeK. HeoaHTpoIl - 4eloBeK COBPEMEHHOI'O TUIA. DBOJIOLMS COBPEMEHHOTO YeIOBeKa.
UYenoseueckue packl. OCHOBHBIE OOJIBIIINE PACHI: €BPOIICOUAHAs (€Bpa3uiicKas), HErpO-aBCTPATIOUTHAS
(3xBaTOpHANIbHASA), MOHTOJIOUTHAS (a3MATCKO-aMepHUKaHCKasi). BpeMs u MecTo BOZHUKHOBEHUS
4eNnoBe4YeCKHX pac. ENMHCTBO uenoBeyeckux pac
IIpakTuyeckue 3aHATHSA: 2
IIpakTuyeckoe 3ansaTue Nel6 Bpems u mytu pacceneHus 4ejaoBeKa 1o IuiaHeTe. 2
[IpucnocoOaeHHOCTh YeTOBeKa K Pa3HbIM yCIOBUSAM cpefibl. BiusHue reorpaduueckoit cpesl Ha
MOP(}OIOTHI0 ¥ PU3NOJIOTHIO YEJIOBEKa
3amuTa JIEHT BpeMEHU U MEHTAIbHBIX KapT B popMaTe yCTHOTO COOOIIEHUS, IOATOTOBIEHHBIX 110
MEPEYHIO0 UCTOYHUKOB, PEKOMEH0BAHHBIX MIPEMOAaBaTeIeM
CamocrosiTesbHas padoTa Ne3 10
TeopeTnueckre aCeKThl YBOIOIHMH KU3HU Ha 3eMIIe
Paznen 4. Jxonorus 12 | 11 ‘ 10
Tema 4.1. OcHoBHOE coep:kaHue 2 OK 01, OK
Ixoaoruvyeckue | Teopernueckoe o0yqenue: 2 02, JIP 01-JIP
(axkrTopsI u Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1yIlIHAsA, TOYBEHHAs, BHYTPHOPTraHU3MEHHAs. 08. MP 01-
cpelbl ;KM3HH OU3NKO-XUMUYECKHE 0COOEHHOCTH CpeJl OOMTaHus OpraHu3MoB. [Ipucrnoco6iieHuss oOpraHu3MoB K MI,D 07. TIPG
KU3HU B pa3HbIX cpenax. [lousTue sxomorudeckoro akropa. Kinaccudukanus 3K0IOrHuecKux ’
daxTopos. [IpaBuno muanmyma 1O. JInGuxa. 3akon Tonepantaoctu B. [llendopma 01-11P6 05,
JIPB 01-JIPB
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07
Tema 4.2. OcHoBHOE coep:kaHue OK 01, OK 02
Honynsinus, Teoperuueckoe o0yueHue: 2
coo0ecTBa, DKkoJjiornueckas XapakTepUCTHKA BUJIA U MOIYJIALNH. DKOJIOTHYECKAs HUIIIA BUIA. DKOJOTHUECKUE gllf J'(I)IZ ’Og[ li\/IP
JIKOCHUCTEMBbI XapakTepucTukH nomyisnuu. CoolIiecTBa U AKocucTeMbl. brorenos u ero crpykrypa. CBsizu MexXIy 01- MP 0’7
opranu3mMamu B Ouorenose. CTpyKTypHbIE KOMIIOHEHTBI SKOCUCTEMbI: IPOAYLIEHTHI, KOHCYMEHTHI, - ’
penyuenTsl. KpyroBopoT BEmecTB ¥ MOTOK 3HEPTUH B dKocucTeme. Tpoduueckie ypoBHH I1P6 01-T1P6
IIpakTHyeckue 3aHATHA: 05, JIPB 01-
Ipakruyeckoe 3anaTue Nel7 Tpoduueckue HENU U CETH. JIPB 07
OcHOBHBIE TIOKA3aTeNIN YKOCUCTEMBI. briomacca v mpoayKius. DKOJIOTHYECKUE TUPAMHUIBI YHCET,
6uomaccsl u 3Heprun. [IpaBuiio nupaMusl SHEPTHH.
Pemmenne npakTHKO-OpPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI MO MIEPEHOCY BEIECTBA U SHEPTUU B
HKOCHUCTEMAX C COCTaBJICHUE TPOYUIECKUX IETIeH U MUpaMul OMOMacChl U YDHEPTUU
Tema 4.3. OcHoBHOE co/iep:KaHue OK 01, OK 02
Bunocdepa - TeopeTnueckoe odyueHnue: 2 OK 07, JIP
rjiodajabHas Bbuocdepa — xxuBas obonouka 3emnu. Pa3sutue npeacrasienuii o buocdepe B Tpyaax B.1. 01-JIP 08. MP
akojgoruyeckass | Bepuaackoro. O6nactu 6uocdepsl U ee KOMIOHEHTHI. JK1Boe BeliecTBO 6uocepsl ¥ ero PyHKINH. 01- MP 0"7
cucremMa 3aKOHOMEPHOCTH CyliecTBOBaHMs Onochepbl. OcoOeHHOCTH OHOChephl Kak III00aTbHON SKOCHCTEMBI. ’
Jlunamuueckoe paBHOBecue B Onocdepe. PutmudHocTs siBineHuit B 6nochepe. KpyroBopots! BeriecTs ITP6 01-TIP6
1 OnoreoxuMHyeckue HUKIIbI, [ 100anbHbIe H9KOIOrHYecKre MpoOIeMbl COBPEMEHHOCTH U ITyTH UX 05, JIPs 01-
pelreHus JIPB 07
IIpakTHyeckue 3aHATHA:
IIpakTnueckoe 3ansiTue Nel8 Pemenue npakTHKO-OpPHEHTUPOBAHHBIX PACUETHBIX 3a/1a4 Ha
OTIpeJieNIeHUE TIJIONIA I HACKICHHUH /Il CHIKSHHUS KOHIIGHTPALMH YTIIEKUCIIOTO ra3a B atmocdepe
CBOETO peruoHa MpoXUBaHUs
Tema 4.4. OcHoBHOeE coaep:xaHue OK 01, OK
Bansinue Teopernueckoe odyueHue: 2 ‘
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AHTPONOTeHHBIX | AHTPONOreHHbIE BO3CHCTBHS Ha OHMocdepy. 3arpsi3HeHUs Kak BT aHTPOINOTeHHOT'O BO3ICHCTBHS 02, OK 04,
¢akTopos Ha (xumuyeckoe, (pu3nuecKoe, OMOIOTNYECKOe, OTXO/IbI IPOU3BOJICTBA U MOTPEOICHUS ), AHTPOIIOTCHHbBIE OK 07,
onocdepy BO37eHcTBUS HAa aTMocdepy. Bo3aelicTBus Ha ruapocdepy (3arps3HEHHs U UX UCTOYHUKH, HCTOIICHHS 0K 1.2 JIP
Box) BozneiicTBus Ha nutocdepy (aerpanaius mouBbl, BO3IEHCTBUE HA TOPHBIE TOPOA, HEAPA). -
AHTpOIOreHHbIe BO3ICHCTBUS Ha OMOTUYECKUE COOOIIECTBA (JIeca U pacTUTENbHBIE COOOIIECTBRA, 01-JTP 08, MP
YKUBOTHBIN MHp) 01- MP 07,
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHNE NPAKTHYECKOT0 3aHATHS: ITPG O1-ITP6
IIpakTuyeckoe 3ansaTne Nel9 PenieHue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 110 05, JIPB O1-
COXpaHEHHUIO MPUPOJIHBIX PECYPCOB CBOETO PErHOHA MPOKUBAHUS JIPB 07
Tema 4.5. OcHoOBHOe coiep:KaHue 11 OK 02, OK
Biausinue Teopernueckoe o0y4eHmue: 04, OK 07,
COIUAJTIBHO- 310poBbE U ero cocTaBisAImue. akTopbl, TOTOKUTEIBHO H OTPULIATEIHHO BIMSIONINE HA OPTaHU3M MK 1.2. JIP
IKOJIOTHYECKUX | YelloBeKa. BpenHble MpUBBIUKY: MOCIEACTBUSA U IpoduinakThka. [[podiema TeXHOreHHBIX ’
(paxTopos Ha BO3JICHCTBUI HA 310POBbE YETIOBEKA (3JIEKTPOMArHUTHEIE MOJISI, OBITOBAS XUMUS, U30BITOUHBIE IITYMBI, 01-JIPOS, MP
3/10pOBbe paauanus v T.11.). AanTarus OpraHu3Ma 4elloBeka K (pakTopam OKpysKaromei cpepl. 3aluTHBIC 01- MP 07,
yeJloBeKa MEXaHH3MBbl OpraHI3Ma 4eJoBeKa. 310POBbE U PA0OTOCIIOCOOHOCTS. I1P6 01-
[TpunHnune hopMuUpoOBaHUs 310pOBbecOeperaroIero nopeaeHus. Puzndeckas akTHBHOCTD U [1P605, JIPB
310poBbe. ['pynnel 310poBbsa. OCHOBBI 3aKajlMBaHus. buOXHMUYeCKUE acTIeKThl PallMOHAILHOTO
nutanus. [IpaBuna 6€30MacHOr0 UCTOIB30BaHUS OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB 01-J1Pe 07
IIpakTHyeckne 3aHATHSA: 3
IIpakTnyeckoe 3ansaTre Ne20 OnpeneneHne CyTOUHOTO pallioHa MATAHUS 1
IIpakTnueckoe 3ansaTue Ne21 Co3ganve HHAMBUAYAIBHON NaMATKU 10 OpraHU3alMi palliOHaIbHON 2
(bu3nYeCcKoil aKTUBHOCTH
IIpogeccuonanbHO-OpHMEHTHPOBAHHOE CO/Iep:KaHNe J1a00PaTOPHOIO 3aHITHS: 2
JlabopaTopnasi pabora Ned «Bnusiare abnotuyeckux (pakTopoB Ha YenoBeKa (HU3KHUE U BBICOKHE 2

TeMIepaTyphl)»

N3ydyeHne MexaHU3MOB aJlaniTallii OpraHu3Ma 4eJI0BeKa K HU3KUM U BBICOKMM TeMIIepaTypam 1
00BSICHEHHUE MOJIyYEHHBIX PE3Y/IbTAaTOB U (POPMYIUPOBAHUE BHIBOJIOB (TUCHMEHHO) C UCIIOJIb30BAaHHEM
HAyYHBIX IOHATHUI, TEOPUIA U 3aKOHOB

*B TomM 4ncie npodeccuoHAIBLHO-OPUEHTHPOBAHHOE CO/IePsKaAaHUE JI1a00PATOPHOIO 3aHATHUSA

B kauecTBe TpUTTEPOB CHUKAIOMINX PAOOTOCIIOCOOHOCTH MCIIONH30BaTh YCIOBHUS OCYIIECTBICHUS
npo¢eCCHOHAIBHON NeATEHHOCTH: IIIyM, TeMIIEpaTypa, pusndeckas Harpy3Ka u T.I.

CamocrosTesabHast padora Ned

10
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TeOpeTI/I‘IeCKI/Ie ACIICKTHI 3KOJIOIMH

IIpodeccrnonaiLHO-OPHMEHTUPOBAHHOE COleP:KaHUE (COAep:KaHUEe MPUKJIATHOTO MOIYJIA)

Pa3nen 5. buoJyiorust B ;KU3HHM 10 | 10 | OK 01, OK

Tema 5.1. OcCHOBHOE coaep:KaHne 4

buorexHoaoruu TeopeaneCRoepcouepmaHne: 1(3[21% ?I§ 04

B JKH3HH buorexHonorus kak Hayka v mpou3BoicTBO. OCHOBHBIC HAMPABIICHUS] COBPEMEHHON OMOTEXHOJIOTHH. JIP Oi-.}[P 08

KaxKa0ro Mertonas! 6norexHooru. O0bEeKTH OMOTEXHOJIOIMH. DTHKA OMOTEXHOIOIHYECKHUX U TEHETHUECKUX i
JKCIIeprUMeHTOB. [IpaBuiia morcka u aHam3a OMOIKOJIOTHIECKONH HHPOPMAITUHU U3 PASITUIHBIX MP 01- MP
HMCTOYHHMKOB (Hay4yHas U yueOHO-Hay4dHas JIUTepaTypa, CpeIcTBa MacCOBOM MH(OpMaIuu, CeTh 07, 11P6 01-
VIHTepHeT U JIpyrue) ITP6 05, JIPB
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJePKAHUE MPAKTUYECKOT0 3aHATHS: 2 08-JIPB 11
IIpakTnueckoe 3ansaTue Ne22 Keiicel Ha aHanu3 HH(POPMALIMK O HAYYHBIX JOCTHKEHHIX B 00JaCTH 2
TEHETUYECKUX TEXHOJIOTUH, KJICTOUHON MHXCHEPUHU, MTUIIEBBIX OMOTEXHOJIOTUH.
3amuTa Keiica: mpecTaBleHUe Pe3yIbTaToOB PElIeHHs KeHCOB (BBICTYIUICHUE C MPE3eHTaIUel)

Tema 5.2.1. OcHoOBHOe coep:KaHue 4 OK 01, OK

Buotexnonornu | IlpakTuyeckue 3aHsITHsI: 4 02, OK 04,

U SKUBOTHBIE IpakTuyeckoe 3anaTue Ne23 Pa3sutre OMOTEXHOIOTUH C UCTIOJIB30BAHUEM KUBOTHBIX, TPUMEHEHUE 2 MK 1.2
MIPOJYKTOB OMOTEXHOJIOTHH B JKU3HU YEJIOBEKA. JIp Ol-j'IP 08
[Touck u ananu3 uHGOPMAITUU U3 PA3IUYHBIX HCTOUHUKOB (Hay4dHast U yueOHO-HAay4Has JUTepaTypa, ’
cpeacTBa MaccoBoil uHpopmanuu, cetb MaTepHeT u npyrue) Kelicel Ha aHanu3 uHGpopMaIu o MP 01- MP
pa3BUTUU OMOTEXHOJIOTHIA C UCTIONB30BAHUEM JKUBOTHBIX (10 TPYIITIaM) 07, ITP6 01-
IIpakTuyeckoe 3anaTue Ne24 3ammura keiica: [IpeacraBieHue pe3ynbTaToB PELICHHS KEWCOB 2 [1P6 05, JIPB
(BBICTYILJIEHHE C TIPE3EHTAIE )

08-JIPoBI11

Tema 5.2.2. OcHoBHOE coiepKaHue 4 OK 01, OK

Buorexnonornu | IlpakTuyeckue 3aHsITHS: 4 02, OK 04,

U pacTeHust IIpakTuueckoe 3ansaTue Ne25 Pa3zutre OMOTEXHOIOTUI C UCTIOJIH30BAaHIUEM PACTEHUI, TPUMEHEHNE 2 K 1.2
MIPOJYKTOB OMOTEXHOJOTHH B KU3HH YEIIOBEKA. JIP Ol—jIP 08
[Touck u ananu3 nHGOPMAIMK U3 PA3THMYHBIX HICTOYHUKOB (HAay4HAas U y4eOHO-HAy4IHAs JINTEpATypa, ’
CpeacTBa MaccoBOi nHpopManmu, ceTh IHTepHET U apyrue) MP 01- MP
Keiicbl Ha aHanu3 HHGOPMAIH O PAa3BUTHH OMOTEXHOJIOTUH C HCIIOJIb30BAHUEM pPacTeHUH (110 07, I1P6 01-
rpymnnam) I1P6 05, JIPB
IpakTuyeckoe 3anaTne Ne26 3amuta kelica: [IpeacraBieHue pe3yibTaToB p OpelIeHUs! KeCOB 2
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(BBICTYIIJIEHUE C TIPE3EHTAIUEeH ) ‘ 08-JIPB 11
Tema 5.2.3. OcHoBHoOe coepkaHue 4
buorexnosorun | Teopernyeckoe odyueHue:
Ep oMBIILIeHHoc | T A3BATHE MPOMBIIIICHHOI OHOTEXHOMOTHii i ¢ IPUMEHEHNE B XKH3HH JEI0BEKA.
™ [Touck n ananu3 nHGOPMAINK U3 PA3IMYHBIX UICTOUHUKOB (Hay4YHas U yueOHO-HAay4YHAas JIUTEPaTypa,
CpeIcTBa MaccoBOi mHpOpManuu, ceTh IHTepHET U Ipyrue)
Kelicpl Ha aHanu3 nHGOpPMALIUU O PA3BUTUU MPOMBIIUIEHHOW OMOTEXHOIOIHH (110 TpyHIam)
CamocrosiTesbHast padora NeS 10
buosorus B )xu3Hu
Paszaen 6. Buojskosiornyeckue uccjie10BaHNA 8 5
Tema 6.1. OcHoBHOE coep:kaHue 4 OK 01, OK
OcHoBHbIe Teopernueckoe o0yueHue: 02, OK 04,
METOABI Hayunsrit Metox. MeTopl OMOIKOIOTHUECKUX HCCIICIOBAHU: TIOJIEBhIC, Ta00paTOPHBIE, K 1.2
OHOIKOIOTHIECK | 5xcrepuMeHTaNbHbIC. MOHUTOPHHT OKPYKAIOWICH CPEIbL: IOKANbHBII, PErHOHANBHBII 1 II00AIbHbIH TP Oi jIP 08
nx . Mertoabl noucka, aHanu3a 1 00paboTKH HH(POPMALIUK O IPOEKTE B PA3JIMYHBIX UICTOUHUKAX i ’
HCCACAOBAMMHI | 1 aGopaTopuble 3aHsTHS: 2 MP 01- MP
JlaGopatopHas padora Ne5 [TocTaHoBKa 11€IH, 33/]1a4, BBIABH)KEHHE MMIIOTE3bI, IPOBEICHHE 2 07, I1P6 01-
HKCIEPUMEHTA TI0 OTIPEIEIEHUIO ONTHMAJIBHBIX YCIOBUHN /ISl pocTa B (PU3HOIOTUIECKOI aKTUBHOCTH I1P6 05, JIPB
JPOKEBBIX KIETOK. BhIABICHNE 3aKOHOMEpHOCTEH, (POpMyNUpOBaHUE BHIBOJIOB U TPOTHO30B. 08-JIPB 11
JIaGopatopHble pabOThI Ha BEIOOP IO MUHU TPYIIIIaM:
1. BiustHue TeMriepaTypsl Ha pocTa U (U3NOJIOTHYECKYI0 aKTUBHOCTD JAPOMOKEBBIX KIETOK
2. BausiHue yriieBoJI0B Ha pocTa ¥ (PU3UOJIOTMYECKYI0 aKTUBHOCTh JIPOAIKEBBIX KIETOK
3. CoueTtaHHOE BIMSHHME TEMIIEPATYPhI U YIIIEBOJOB Ha pocTa M (PU3HOIOTHYECKYIO aKTUBHOCTD
TPOKKEBBIX KIETOK
6.2. OCHOBHOE COIEP/KAHUE 10 OK 01, OK
buoskogornuec | JlaGopaTopHble 3aHATHS: 6 02, OK 04,
KHit JlaGopaTopnas padora Ne6 BTopoii 3Tan BEINOJHEHUS POEKTA: MOATOTOBKA HEOOXOAUMOM MOCYIbI 2 TK 1.2,
KCIePHMEHT W MaTepuaia i SKCTIEpUMEHTa, TPOBEJCHNE IKCIIEPIMEHTA, TEPUOINYECKast TPOBEPKA TCUCHUS TIP 01-JIP 08
SKCIepuMeHTa/ cOOp MaTepHasa B BBIOpaHHBIX TOUYKAaX 0TOOpa mpod ’
JlabopaTopnasi padora Ne7 Tperuii aTan BHIIOJHEHUS POEKTA: MOTYyYEHUE IEPBUYHBIX 2 MP 01- MP
AKCIIEPUMEHTATBHBIX JaHHBIX, TPOBEJACHNE CTATHCTUIECKOH 00pabOTKH MOTydYeHHBIX JaHHBIX
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Teopernyeckoe o0yueHue: 4 07, ITP6 01-
UYeTBepThIii ATal BBHITOJHEHUS IPOEKTA: BBISIBICHUE 3aKOHOMEPHOCTEH, (hOPMYIMPOBAHNE BBIBOJIOB U 2 T1PG 05, JIPB
IIPOTHO30B
OreHka KayecTBa UCCIEAYEeMOro 00bEKTa MO Pe3ysIbTaTaM OMOIKOJIOTHYECKOTO aHATN3a 2 08-JIPs 11
IpakTHyecKue 3aHATHS: 2
IpakTuyeckoe 3anaTue Ne27 3amura npoekra. [IpeacraBineHune pe3yabTaToB BBHITIOJHEHHS YIeOHO- 2
HCCIIEI0BATENbCKUX IIPOEKTOB (BBICTYIUIEHUE C IPE3CHTALIUEN )
CamocrosiTesibHas padoTa Ne6 S
buoskonoruueckue uccieaoBaHus
IIpome:xxyTounasi arrectanusi B opMe 3K3aMeHa 18
Beero: | 66 | 67 | 67
HUTOIO: 200
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3.

YCJOBUS PEAJIM3AIIMA PABOYEHN ITPOT'PAMMbBI YYEBHOT'O
HNPEIMETA

3.1. MarepuajibHO-TEXHNYECKHE YCJIOBHSA Peau3alum y4eOHOro npeamMera

Jlnst peanmzaruu y9eOHOTO TMpeaMeTa B HAIMYAA KAOWMHET OWOJOTUU W

OKOJIOTHYCCKHUX OCHOB IIPHUPOAOIIOJIb30BaHUA IJIA IMPOBCIACHUA 3aHATHN BCEX BHUIOB,

PEeIyCMOTPEHHBIX 00pa30BaTEIbHOM MPOTpaMMO,, B TOM 4YHUCJIE TPYNIOBBIX U

VHJABUAYAJIBHBIX KOHCYJIbTAWN, TEKYLIErO KOHTPOJIS U MPOMEXYTOUYHON aTTECTALNH,

a TaK¥XKC IJId CaMOCTOSITEJIbHOM M BOCIIUTATEIbHOM pa6OTBI.

MartepuanpHo-TexHUYeckass 0a3a KaOWHETa COOTBETCTBYET JECHCTBYIOIIUM

CaHUTAPHBIM U IPOTHUBOIIOKAPHBIM HOPMAM.

MaTepI/IaHBHO-TeXHI/ILICCKOC OCHAIlICHHC KaOMHeTa 6I/IOJIOFHH, OKOJIOTHYCCKHUX

OCHOB MPHUPOJIONIOTB30BAHUS
VII.13 buonorus KabuHet OMOI0THH, SKOJIOTHYECKUX OCHOB
MIPUPOJIOTIONE30BAHUS
Ob6opynoBanue:

Crou pabountii - 1

Crya KOMOBIOTEpHBIN- 1

Cron yuenuueckui - 14

Crtyn yuenudeckuii - 27

Cryn msarkuii (ué€pssii) - 1

Tymba nns noxkymeHTos - 1

Krnaccnas nocka — 1

KomnbroTep ¢ IM1eH3MOHHBIM TPOTPaMMHBIM
oOecnieueHueM — 1

Kononku — 1 IpunTtep - 1

CereBoil puibTp - 1

MynbsTMeana npoexkTop - 1

DKpaH A MyJbTUMEANA poekTopa - 1
Konpaummonep — 1 Crenn «udopmarusn» - 2
Harnsgneie murakater - 4

Maket monekyn - 4 Maker JIHK - 1

Cxkener - 1 JKamo3u - 3

WHCTpYKIIMOHHBIE TEXHOJIOTHYECKHE KapThl,
JIEMOHCTPAIIMOHHBIE YU4eOHO - HarJISITHBIE TTOCOOUS,
KapThl, IJIaKaThl, MOCTEPHI, AUJTAKTUIECKUN U
pa3IaToO4YHbIA MAaTepUabl.

B nanuuumn CJ'IeIIYIOIlII/Iﬁ MNEPCYCHb KOMINIICKTA JIMOCH3WMOHHOI'O H CBO6OI[HO

pacnpocTpaHseMOro NporpaMMHOro 00eceYeHus

Neo HanMeHoOBaHHUE JTMIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHSIEMOT0 IIPOrPaMMHOTO
n/n obecriedeHws, B TOM YHCJIE OTEYECTBEHHOTO TIPOM3BOICTBA
1 | Oduchoe ITO u3 cocrasa makera Microsoft Office 2019




2 | Onepannonnas cucrema Microsoft Windows 10 s 0o6pa3oBaTebHBIX OpraHU3amuit

3 | AHTHBHpYCHOE MporpaMMHOe oOecnieuenne Kacnepckuit

3.2. TpeboBanusi K KaJAPOBbIM YCJIOBUAM PeaIu3anum

Peanuzanus oOpa3zoBaTenbHOM NpOrpaMmbl O0OECIIEUMBAECTCS TMEJArOrH4eCKUMU
pabOTHUKaMHU KOJUIEIKAa, a TaKXKe JHUIaMH, TMPUBIEKAEMBIMA K Ppeau3aliu
o0pa3oBaTenbHON MPOTrpaMMBbl, B TOM YHUCJIE W3 YUCIIA PYKOBOJUTENEH U paOOTHUKOB
OpraHu3alliii, HampaBJCHUE JCATEIbHOCTH KOTOPBIX COOTBETCTBYET  OOJACTH
MpoeCCHOHATEHON ~ NEATETbHOCTH H  HMEIOIMMX CTaX paboThl B JaHHOM

npodeccroHanbHO 001acTH HE MEeHee 3 JIeT.

[lenarornueckue paOOTHUKH, TMPUBIEKAEMbIE K pead3alMid IPOrpaMMBbL,
MOJIy4aroT JIOTIOJIHUTEIbHOE MpOo(decCHOHaNbHOE 00pa3oBaHUME IO IporpaMMam
MOBBILICHUS KBaTU(pUKAUU HE pexe | paza B 3 roja, ¢ yueToM pacIIUpPEHHs CIIEKTpa
NpO(QECCUOHANIBHBIX ~KOMIIETEHLIMM, B TOM 4Yuciae B (QopMe CTaXHUPOBKH B
OpraHM3alysX, HaNpaBJIEHUE JAESITEIBHOCTH KOTOPBIX COOTBETCTBYET O0JIaCTH

PO ECCUOHATIBHOM IESITEIbHOCTH.

Houns MearornaecKux pabOTHHKOB, 00eCIIeYnBAFOIIIX OCBOCHHE
oOy4JaronmumMucss npopecCHOHANBHBIX MOIYJCH, UMEIOIIUX ONBIT JESITEIILHOCTH HE
MEHEEe TPEeX JIET B OpraHU3alMsIX, HANPABJICHHUE JACATEILHOCTH KOTOPBIX COOTBETCTBYET
obmactn TPoQeCcCHOHATILHONM  JIESITEIPHOCTH B OOIIEM 4YHCJIE IeIarOorMYeCKuX
pabOTHUKOB, peaATM3YIOTNX IPOrpPaMMBbI npodeccruoHaIbHBIX MO TyJIeH
o0pa3zoBaTeIbLHON MPOTrPaMMBbl, COCTABIIIET HE MeHEee 25 MPOIEHTOB.

3. 3. UudopmanuoHHoe odecrieueHre 00ydeHusl.

Jns peanuzanuu mporpaMMmbl  Y4€OHOTO MpeaMeTa, KaKIbli 00ydaromuiics
oOecreyeH NOCTYyNnoM K 0a3aM JaHHBIX U OMOIMOTEYHOMY (OHIY 00pa3oBaTENbHOU

OpraHU3alUH.

bubmuoreunbiit GOHI UMEET MeYaTHbIC U/ WK YJIEKTPOHHBIE 00Pa30BaTEIIbHBIC U
UH(OPMAITMOHHBIC PECYPCHI, PEKOMEHIOBAHHBIC JIJISl UCTIOJIb30BAHUS B
o0pa3oBaTenbpHOM TPOIECce, HE CTapIIe MSATH JIET C MOMEHTA U3JaHus.
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[lepeuenp yueOHbBIX U3IAHUH :

1. 3axapos B.B20.

2. [Tonomapena 1.H., Kopuunosa O.A., Jlomununa E.H. O6mas 6uonorus. 10 k.
VYyeonuk. — M.: Benrana-I'pad, 2020.

3. I'onuapos O.B. I'enetuka. 3agauu. — Caparos: Jluneii, 2020.

4. 3axapoB B.b, Mycraduna A.I'. O6mas 6uoyiorwsi: TECThI, BOIIPOCHI, 3a1aHust. — M.:

ITpoceenienne, 2020.
5. HuxapeB C./I. 'eneruka: Coopuuk 3anau. — M.: M3n-Bo «IlepBoe cenTsiops», 2020.

6. Imutpuena T.A., Cymaroxun C.B., I'ynenkoB C.1., MenseneBa A.A. buosnorusi.
Yenosek., 2020.

JlononHuTENbHAA IUTEPATYpA:

1. bornanosa T.JI., CononoBa E.A. buonorus. CripaBOYHUK [JIs1 CTAPIIEKIACCHUKOB U

nocrynatomux B By3sl. — M.: ACT-tipecc, 2011.

2. ITonomapesa U.H., Kopaunosa O.A., Jlomunuaa E.H. O6mas 6uonorus. 11 k.
VYuebnuk. — M., Benrana-I'pad, 2015.

3. Ilumenos U.H. Jlekuu no obmeit ouonorun. — Capatos: Jlurei, 2016.

4. Kamenckuii A.A., Kpukcynos E.A., [Taceunnk B.B. O0mas 6uonorusa. 10—11 ki —
M., 2015.

5. KoncraatunoB B.M., Pa3anosa A.Il. O6mas 6uosorus. Yue6.nmocooue misg CITO. —
M., 2015.

6. CuBornazos B.U., Aradonosa I.b., 3axaposa E.T. O6mias 6uonorus 10-11. - M.:
Hpoda, 2016

7. UeoniieB H.B. buonorus. Yue6nuk nis Ccy3os. — M., 2016.

8. JloBkoBa T.A., Conun H.U. buonorus. O6uiue 3akoHoMepHOCTH. 9 Kiacc.

Mertoaunueckoe mocooue. — M., 2013.
9. MennukoB b.M. buonorus: popmsl u ypoBHU xu3Hu. — M.: [Ipocsemenue, 2011.

10. Mumuna H.B. 3aganus 115 caMOCTOSATENbHON padoThI 110 o01iei ouosoruu. 11

kiacc. — M.: IIpocBenienue, 2012.
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11. MarkoBa A.H., Kamurosa I'.C., Pe3aukona B.3. 3adeTs no Ounororuu: Oo1mias
ouogorus. — M.: Jluct, 2016.

12. O6mrast 6uonorus. 8-11 kmacc: Bonpocer. 3aganus. 3agaun. — M.: JIpoda, 2016.
13. ITumenos N.H. Jlexuu no o6mieit 6nonorun. — Caparos: Jlureit, 2013.

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

15. Ps3zanoBa JI.A. IIpakTukym no resetuke B mikoiie. — YensOunck: UI'TIN, 2011.

16. Penea H.b., Conun H.W. Bruomorus. Yenosek. 8 kiacc. MeToguueckoe mocooue. —
M., 2011

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

18. Cusormnazos B.I., Cyxopa T.C., Ko3znopa T.A. O6mas 6uonorus. 11 kmacc:
nocoobue as yuurens. — M.: Alipuc-tipecc, 2011.

19. Copoxkuna JI.B. Temaruueckue 3adersl 1o omosoruu. 10-11 kmace. — M.: T1]

«Cdepar, 2011

HNuTepHer- pecypcesr:

Www. sbio. info (Bcst Ononorus. CoBpeMeHHast OMOJIOT S, CTaTbU, HOBOCTH,
OmoOMoTeKa).

www. window. edu. ru (Equnoe okHO JocTyna K 00pa3oBaTesIbHBIM pecypcam
NuTtepHeTa mo 6uosorun).

www.5ballov. ru/test (TecT ns aOUTYpUEHTOB MO BCEMY LIKOJIBHOMY KypCy
Ouoaorun).

WWW. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHUKAITMOHHBIE BUKTOPUHBI 110
OMOJIOTUM — BKOJIOTUHU Ha cepBepe BopoHEKCKOro yHUBEPCUTETA).
www.biology.ru (buonorus B OTkpbiTom Kosemke. CailT COAEPKUT AIEKTPOHHBIN
yaeOHUK 1o 6uoniorun, On-line TeCTHI).

www.informika.ru (9neKTpoHHBIN yueOHUK, OOJBIION CTUCOK HHTEPHET-PECYPCOB).
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www.nrc.edu.ru (buonornyeckas kapruHa mupa. Pa3nen KoMnbroTepHOro yueOHuUKa,
pa3paboTaHHOro B MOCKOBCKOM TOCYIapCTBEHHOM OTKPBITOM YHUBEPCUTETE).
www. nature. ok. ru (Penkue u ucdesaroniue )KUBOTHbIE Poccun — TpoekT
Okosornueckoro nenrpa MI'Y um. M. B. JIomoHOCOBa).

www. kozlenkoa. narod. ru (JIs1s Tex, KTO y4uTCSl caM U YUUT APYTUX; OUHO U
JTUCTAHIIMOHHO, OMOJIOTHH, XUMHH, APYTUM MIPEIMETaM).

www. schoolcity. by (buomorust B Bompocax u 0TBeTax).

www. bril2002. narod. ru (buosorus s mKkoasHUKOB. KpaTkas, KOMITakTHasI, HO

J0CTaTOYHO MOApOoOHas nHbopmManwus o pasaenam: «O0mas ouomorus», «boTanmkay,

«3oo050orusy, «HYenoBek»).
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4. KOHTPOJIb U OIEHKA PE3YJIBTATOB OCBOEHUA YYEBHOI'O
HNPEIMETA

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

Yyepe3 YCBOCHHBIC 3HAHUS U MPUOOPETEHHbIE OOYYAIOUIMMUCS YMEHHUS U HaBBIKH,

HalpaBJeHHbIE Ha (QopMupoBaHuEe OOMMX © MPOGECCHOHATBHBIX KOMIIETEHITUH,

KOTOPBIC

CUHXPOHU3UPYIOTCS  C

JIMIYHOCTHBIMU PEC3YyJibTaTaMM BOCIIMTAHUA.

npcaAMCTHBIMU

pesyibTaTaMu  OOy4YeHHS W

JI71s1 KOHTPOJISL U OLIEHKU pPe3yJIbTaTOB OOYYEHHS MPEeayCMOTPEH BBIOOp GopM U

METOJIOB C y4eToM Mpo¢deCcCUOHATBHOM HANpPaBICHHOCTH OOY4YEHHUs MO Mporpamme

y4eOHOTO TIpeaMeTa.

Konm
HAaMEHOBaHHC
dbopMupyeMBbIX
KOMIICTCHITUI

Pasnen/Tema

Tun oreHOYHBIX MEPONPUATUN

OK 01 Bribupats
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JESATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

Pasnen 1. Tema 1.3-1.9

Pasnen 2. Tema 2.1-2.12
Pasnen 3. Tema 3.1-3.5

Paznen 4. Tema 4.1-4.5

Pasnen 5. Tema 5.1, 5.2.1-5.2.3
Pasznen 6. Tema 6.1-6.2

3anonHeHue TabauIbl

@pOHTAIBHBIN OITPOC

[ToaroroBka yCTHBIX COOOIIEHUH C
Mpe3eHTalnen

OuenuBaemasi IUCKyCCHs IO BOIIpOcam
JEKIUU

Pa3paboTka MeHTanbHOM KapThl
Pazpabotka rioccapus

Pewmenne 3anau

OK 02 HUcnonbs3oBath
COBpPEMEHHBIE
CpezacTBa MOUCKa,
aHanu3a u
WHTEPIpETaIuN
uHpoOpMaLUU U
nH(pOpMaIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4

Pazmen 1. Tema 1.1-1.9

Pa3nen 2. Tema 2.1-2.12
Pasnen 3. Tema 3.1-3.5

Pasnen 4. Tema 4.1-4.5

Pasgen 5. Tema 5.1, 5.2.1-5.2.3
Pasnen 6. Tema 6.1-6.2

3anonHeHne TabIuIbl

@pOHTAIBHBIN OITPOC

[ToaroToBka yCTHBIX COOOIICHU C
Mpe3eHTaunen

OuenunBaemas IUCKyCCHs TI0 BOIIpOcam
JEKIUU

Pa3zpaboTka MEHTabHON KapThl
Pa3pabotka rioccapus

Pemenue 3agau

npodeccnoHaNbHOMI

JeSTeTbHOCTH

OK 04 DddextuBno | Pazmen 1. Tema 1.3, 1.4, 1.9 3anonHeHne TabIUIIbI
B3aumMmoercTBoBaTh U | Pazgen 2. Tema 2.1, 2.4, 2.6, @poHTAIBHBIN OIIPOC

paboTats B 28,209,211 [ToaroroBka yCTHBIX COOOIIEHUN C
KOJUIEKTUBE U Pazgenm 3. Tema 3.1, 3.4, 3.5 npe3eHTaluen

KOMaHJie Paznen 4. Tema 4.4, 4.5 OuenunBaemasi IMCKyCCHs IO BOIIpOcam

Pazgen 5. Tema 5.1, 5.2.1,5.2.2

JICKIINH
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Pasnen 6. Tema 6.1-6.2

Pa3paboTka MeHTaIbHON KapThI
Pazpabotka rioccapus
Pemrenue 3agau

Tect

OK 07
CopnelicTBOBaTh
COXPAaHEHHUIO
OKpY>Karollen Cpebl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHUHU KIIUMaTa,
TIPUHIIHAITBI
OEpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIEHCTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUAX

Pasnen 4. Tema 4.2-4.5

OuenuBaemasi IMCKyCCHS IO BOIIpOcam
TICKIIUU

Pa3paboTka MEHTaIbHON KapThI
Pazpabotka rioccapus

Pemenue 3agau

Tect

IIK 1.1 ITpoBepsaTh
HCIIPAaBHOCTh
TEXHOJIOTHYECKOI0
o0opynoBaHus,
cucTeM 0€30I1aCHOCTH
W CUTHAJIN3aLNH,
KOHTPOJIBHO-
HU3MEPHUTEIIbHBIX
npubOpoB U
ABTOMATHKH Ha
ABTOMATHU3UPOBAHHBIX
TEXHOJIOTMYECKHUX
JIMHUSX
MIPOU3BOJICTBA
MPOIYKTOB TTUTAHUS
U3 PaCTUTEIHHOTO
CBIPBS B
COOTBETCTBHUHU C
AKCIUTyaTallMOHHON
JOKYMEHTalueu
JIPB 01-JIPB 11

Pasznen 2. Tema 2.1, 2.2

3armoTHeHUE TaOJIUIIBI

@pPOHTAIBHBIN OIIPOC

[ToaroToBKa yCTHBIX COOOIIEHUN C
Mpe3eHTalnen

OueHnBaemasi JUCKyCCHs IO BOIIpOcaM
JEKIUU

Pa3paboTka MEHTaILHOMN KapThl
Pa3pabotka rioccapus

Pemenne 3agau

Tect

Pemienne nmpakTuKO-OpUEHTHUPOBAHHBIX
pacUeTHBIX 3aJaHUI

IIK 1.2 BrimoaHsaTh
TEXHOJIOTHYECKHE
oTIepariu 1o
yCTpaHEHHIO
HEHCIIPAaBHOCTEN B
pabote
TEXHOJIOTHYECKOTO
obopynoBaHus,
crucTeM 0€30IMacHOCTH
U CHUTHAJIM3alI}H,
KOHTPOJIBHO-
M3MEPUTENBHBIX

Pazgen 2. Tema 2.1, 2.2, 2.6, 2.8

Pazpgen 4. Tema 4.4, 4.5

Pazgen 5. Tema 5.1,5.2.1-5.2.3

Pazgen 6. Tema 6.1, 6.2

3anoiaHeHue TabJInIbI

@pPOHTAIBHBIN ONPOC

[TonroToBKa yCTHBIX COOOIIEHUH C
MIpe3eHTalUEN

OneHnBaemas IUCKyCCHS IO BOIIPOCaM
JEKIUU

Pa3zpaboTka MEHTaIbHON KapThl
Pa3pabotka rioccapus

Pemenue 3anau

Tect

Pemenne npakTuKo-OpueHTUPOBAHHBIX
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pUOOPOB U
aBTOMATUKH Ha
aBTOMATHU3UPOBAHHBIX
TEXHOJIOTHYECKUX
JTUHUSX
MIPOU3BOJICTBA
MIPOJYKTOB MUTAHUS
U3 paCTUTEIBHOTO
CBIPBS B
COOTBETCTBUU
JKCILTyaTalMOHHON
JOKYMEHTAIUEH.
JIPB 01-JIPB 11

pacyeTHBIX 3aJaHUI
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