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Pabouaa nporpamMma paspabotaHa B COOTBETCTBHH ¢ TpeQoBaHHAME:

- (beepansHOro rocyAapcTBeHHOT0 00pa3soBaTeIEHONC CTaH1apTa CpelHero
obwero obpa3oBaHuA, YTBepKIeHHbIM npukazoM Munobpraykn Poccun ot 17
mans 2012 Ne 413 (zapernctpupopan B Munwocte Poccum 7 wions 2012,
perscTpauHoHHEIA No 24480);

- DeepanbHOTO rocyJapcTBeHHOrD 00paloBATENBHOIO CTAHJAPTA CPEIHEro
npofeccuonaneHoro  obpazopanna no npodeccun  21.01.03  bBypunsuk
JKCMNYaTAlMOHHBIX W PasBelOYHLIX CKBa)(MH, YTBePHOCHHOIO [IPHKA3OM
MunucTepersa npocsewenns Poceuickoit Qenepauun ot 11 Hoabpa 2022r. N
972;

- DepepanpHoii oOpazopaTensHOH nporpaMmsl  cpefHero  ofLero
obpazopaumns, yreepaciensoi [IpukazoM Munuctepctsa npocseiteHna PO ot
23.11.2022  Ne 1014  (3aperdcrpuposaHHoro  MHHHCTEpCTBOM  HOCTHLHH
Poccuiickoll Penepauun 22 nexadpa 2022, pernctpaunoHusi Ne 71763);

- Ilpumepnoii paboued mporpaMmel oGmieoOpasoBaTeNbHOR JHCUHIIHHEL
«buomorng»  ana  npodeccHoHANBHEX  O0paioBATENEHEIX  OPraHH3alMi,
yTBep:KIeHHOH Ha 3acejanud Cosera no oleHKe cojepiaHMA M Ka4decTBa
npuMepHeix  pabouux  nporpamv  ofuieodpa3oBaTensHOTO W COLHATBHO-
TYMaHMTAPHOIO WHKIOB cpelHero npofeccHonansioro obpazoBanus, NPOTOKON
Ne 14 or 30.11.2022.
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1. OBIIASI XAPAKTEPMCTHKA PABOYEN MPOTPAMMBI
OBIIEOBPA30OBATEJBHON TUCIUTIAHBI
0/1.13 BUOJOTrusl

1.1.MecTo TMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMsbl

Huctunmuaa OJ1.13 buosorust Bxomut B obmeoOpazoBatenbubiii 1ukin [IITKPC  kak
oOs3aTenpHas AUCIUILTHNHA.

Oo6meoOpa3oBarenpHas  guciumauHa  OJ1.13
o0meobpazoBaTeNbHOTO IMKIIa oOpa3oBarenbHOi porpammbl CIIO B cootBerctBuu ¢ ®I'OC mo

Bruonmorns  sBagerca  00A3aTEIbHON

npodeccnn21.01.3. BypuIbIIMK KCIUTYaTallHOHHBIX ¥ Pa3BEIOYHBIX CKBAKHUH.

1.2.l1eab u MIIaHUPYeMbIe Pe3yabTAThI 0CBOEHHS TUCHUTLIHHBI:

1.2.1.11esan 0611€00pa30oBaATENbHOI TMCHHUIIHHBI

Conepxanne mporpammbl — obmeoOpazoBatenbHor — aucturumasl - OJ1.13.
HAIpaBJIEHO Ha JOCTH)KEHHE clieAyroled uenu: (OpMUPOBAHHE Y CTYAEHTOB IPEACTaBICHUS O
CTPYKTYpHO-(DYHKIIMOHAIBHON OpraHU3alliy KUBBIX CHCTEM PAa3HOTO paHTa Kak OCHOBBI IPUHSTHUS
pelIeHnii B OTHOIIEHUH 00BEKTOB )KMBOW MIPUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIUIX.

buomnorus

1.2.2. Tlnanupyembie pe3y/bTAThl OCBOCHHSI 0011e00pa30BaTeJIbHONH JAUCHUIIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Ocoboe 3HaueHne JUCUUIUIMHA UMeeT npu GpopmupoBanuu u pa3sutun OK u I1K

Kon n Il1annpyemMble pe3y/ibTaThl OCBOCHUS JUCHUILIMHBI
HAHMMEHOBaHUe
(popmupyembIx Oo61mme JAucuuniimHapHbie
KOMIIEeTEeHIM I

OK 01. Beibupats
CHOCOOBI pelIeHUs
3a1aq

B yacT Tpy10BOro BocnuTaAHUSA:
- TOTOBHOCTb K TpYAY, OCO3HAHUE
LIEHHOCTH MacTepCTBa, TPYI0JII00UE;

- ¢()OpMHUPOBAHHOCTH 3HAHUI O MECTe
" poJin 6HOJIOI‘I/II/I B CUCTEMC HAYUHOT'O
3HAHUS; (YyHKIIMOHATEHOM

npoeCCUOHATBHO | - TOTOBHOCTb K aKTUBHOM | TPaMOTHOCTH YEJIOBEKA JUIsSl PELICHUS
1 IeATEIbHOCTU JESITENbHOCTH TEXHOJOTHYECKOM U | )KU3HEHHBIX ITPOo0JIeM;

IPUMEHUTEIBHO K | COLIMAIIBHOM HaIpaBJIEHHOCTH, | - c(OpMHPOBAHHOCTD YMEHHUS
pa3Iu4YHbIM CIIOCOOHOCTh WHULMUPOBATh, | PaCKpPHIBATH coJlepiKaHue
KOHTEKCTaM IUIAHUPOBaTh U CaMOCTOSITEJIHHO | OCHOBOIOJAralOMIUX OHUOIOTHYECKUX

BBITIOJTHATH TaKyIO JESTEIbHOCTD;

- MHTEpeC K pa3IMyHbIM cdepam
npodeccnoHaNbHOM e TENbHOCTH,
OBIIAJICHHE YHHUBEPCATHHBIMU
y4eOHBIMH MO03HABATEIbHBIMU
JICUCTBUSIMMU:

a) 0a30BbIe JJOTHYECKHE IeiiCTBUS:

- CaMOCTOSITENLHO (HOPMYIHPOBATH U
aKTyaJITM3UpPOBATh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBNUBaTh  CYIIECTBEHHBII
NpU3HAK  WJIM  OCHOBaHUS s
CpaBHEHU, KJ1acCU(pUKaLUU u
0000IIECHMS;

- ONpenenaTb UeNu MAeSITeNbHOCTH,
3a/laBaTh MapaMeTPbl U KPUTEPUH HUX
JOCTUKECHHUS;

TEPMUHOB W TIOHSTHIA: )KU3Hb, KJICTKA,
TKaHb, OpraH, OpPraHu3M, BHI,
TIOIYJISIIUS,, DKOCHCTEMa, OWOIICHO3,
ouocthepa;  merabomuzm  (oOMeH
BEIIECTB W TMPEBpAIICHUE HSHEPIHH),
rOMeocCTa3 (camoperymnsus),
OwmocuHTe3  Oenka,  CTPYKTypHas
opraHu3anus KUBBIX CHUCTEM,
JMCKPETHOCTD, CaMOperyJISIIHS,
CaMOBOCITPOU3BEICHHE
(penipoaykius),  HACIEJICTBEHHOCTb,
HU3MCHYUBOCTBD, OHCPro3aBUCHUMOCTD,
pocT W pa3BUTHE,  YpPOBHEBas
OpraHu3aIs;

- c(hOopMUPOBAHHOCTH YMEHUS
pacKpbIBaTh coJiepKaHue
OCHOBOTIOJIATAIONIMX OMOJIOTHYECKUX




- BBIBIATH  3aKOHOMEPHOCTH U
IIPOTUBOPEUYUSI B PacCMaTpPUBAEMBIX
SBJICHUSAX;

- BHOCHUTH KOPPEKTUBBI B
NESTEIBHOCTbD, OLICHUBATh
COOTBETCTBUE  pE3YyJIbTAaTOB  LIEIIAM,
OLICHUBATh  PUCKH  IOCIEICTBUMN
NEeATEIbHOCTH;

- pa3BUBATh KPEAaTUBHOE MBIILICHUE
MIPH PEIICHUH KU3HEHHBIX MPOOIeM

0) ©0a3oBble HCCIeA0BATEIbCKHUE
JeHCTBHUA:

- BIAJETh  HaBBIKAMH
HCCIICIOBATEIILCKON U
JIeSITEILHOCTH,
paspernieHus npooiem;

- BBISBIIAITH NPUYUHHO-CJIEIACTBEHHBIE
CBA3M U AaKTyaJIM3UPOBATH 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ pEeIICHUS,
HaXOJNUTh apryMEHTBI ISt
JI0OKA3aTeNIbCTBA CBOMX YTBEPKICHUU,
3a/aBaTh MapamMeTpbl U KPUTEPUH
peLICHHUS;

- QHAJU3MPOBATH MOJYUYECHHBIE B XOJI€
peleHus 3aJ1a9u pe3yJIbTaThl,
KPUTUYECKU OLICHUBATh 150:¢
JIOCTOBEPHOCTb, MPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCJIOBUSAX;

- yMeTb NIEPEHOCUTHh 3HAHHUS B
MO3HABATEIIBHYI0O M IMPAKTUYECKYIO
00J1aCTH JKU3HENEITCILHOCTH,

- yMETh MHTErPUPOBATh 3HAHUS U3
Pa3HBIX PEIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBBIE UJEH, NIpEjiaraTh
OpUTHHAJIbHBIE MIOJX0/IbI U PEIICHUS;

- CHOCOOHOCTh MX HCIOJIL30BAaHHUA B
MO3HaBaTEIbLHOM u COIMaJIbHOM
MPaKTUKE

y4eOHO-
MIPOEKTHOMU
HaBbIKAMH

TEOpUd W  THUIOTE3:  KIETOYHOMH,
XPOMOCOMHOM, MYTal[MOHHOM,
HBOJIIOLIMOHHOM, MIPOUCXOKACHHUS
KU3HU U 9€JIOBEKa;

- c(hOopMUPOBAHHOCTH YMEHUS
pacKpbIBaTh OCHOBOIIOJIAT A0 IINE
OHOJIOrHYecKue 3aKOHBI u

3akoHomepHoct (I'. Menpensa, T.
Moprana, H.M. BasumioBa, D.
I'exkens, ®. Mriomnepa, K. bapa),
TPAaHMIIBI UX TPUMEHUMOCTH K KHUBBIM
cUcTeMam;

- TpUOOpETEeHNE ONbITa TPUMEHEHUS
OCHOBHBIX METOJIOB Hay4HOI'O
MMO3HAHUS, HCITOJIB3YEMBIX B
OMOJIOTHH: HAOJIFOJCHHUS W OIHCAHUS
KUBBIX  CHCTEM, TIPOLIECCOB |
SIBJICHUI; OpraHu3alii U NPOBEJICHUS
OMOJIOTHYECKOTO AKCTICPUMEHTA,
BBIIBIDKCHUS TUIIOTE3, BEISIBICHHS
3aBUCUMOCTH MEXIY HCCIeTyeMbIMU

BEJIMYUHAMH, OO0BSICHEHUS
MTOJTYYEHHBIX pe3yiabTaToOB "
¢dbopmynupoBaHus BBIBOJIOB c

WCTIOJIb30BAHUEM HAyUYHBIX ITOHSTHH,
TEOpPU U 3aKOHOB;

- c(hOpMUPOBAHHOCTH YMEHHUS
BBIJICJIATh CYIIECTBEHHBIC TPU3HAKU
BUPYCOB, KJIETOK MPOKAPHOT U
9YKapHOT; OJTHOKJIETOYHBIX u
MHOTOKJIECTOYHBIX OPraHU3MOB, BUJIOB,
OHMOTEOIIEHO30B " 9KOCHCTEM;
OCOOCHHOCTH  TPOILIECCOB  OOMEHa
BEIIECTB M IPEBPAIICHUSI DHEPTUU B
KJIeTKe, (POTOCHHTE3a, IIACTUYECKOTO

" AHEPTETUYECKOTO oOMeHa,
XEMOCHHTE3a, MUTO34, Meiio3a,
OILJIOJIOTBOPEHHUS, pa3BUTHS "
Pa3MHOXKEHUS, WHUBHUIYaILHOTO
pa3BuUTHs oOpraHu3Ma (OHTOTEHE3a),
60pbOBI 3a CYUIECTBOBAHUE,
€CTECTBEHHOTO otbopa,
BUJI000pa30BaHUs,

MPUCIIOCOOJICHHOCTH OPTraHU3MOB K
cpene oOuTaHus, BIIASTHHS
KOMIIOHEHTOB IKOCHUCTEM,
AHTPOTIOTEHHBIX WU3MEHEHUH B
IKOCHCTEMax  CBOEH  MECTHOCTH,
KpyroBopoTa BEIIICCTB u

MpeBpaIIeHNe YHEPTruu B Onocdepe;

- chopMHPOBAHHOCTH YMEHUS pelIaTh
OWoyloTMYecKue 3a7add, COCTaBIAThH
TFCHOTUITMYCCKHUEC CXCMbI CKPCIIUBAHUA




JUIL  pasHBIX THIIOB HAaCIEAOBaHUA
[IPU3HAKOB Yy OPraHU3MOB, COCTaBIIATh
CXEMBI IIEPEHOCa BEIIECTB U 3HEPrUU

B JKocucTemax (IemW TMHTaHUsA,
TTUAIIEBHIE CETH)

OK 02. B o0aacTM 1EHHOCTHM HAYYHOIO | - c(hOpMUPOBAHHOCTH yMEHUM
Hcnons3oBath TO3HAHUSI: KPUTHYECKH OLIEHWBATh MH(OPMAIIIIO
COBPEMEHHBIE - cOpPMUPOBAHHOCTH MUPOBO33PEHUS, | OMOJIOTHIECKOTO CoJlepKaHus,
CPEICTBA MIOMCKA, | COOTBETCTBYIOIIETO  COBPEMEHHOMY | BKJIIOUAIOIIYIO MICEBJOHAYYHbIE
aHaM3a u YPOBHIO pa3BHUTHS HAyKH U | 3HaHUST W3 PA3IUYHBIX HCTOYHHKOB
WHTEpIpETAI 00I1I1eCTBEeHHOM MPaKTHUKH, | (CpeICcTBa MaccoBOW uWH(OpMaIuu,
uH(pOpMaIIUU U OCHOBAaHHOTO Ha JHAJOrTe KYJbTYp, | HAYYHO-TIOMYJISIPHBIE MaTEPUAIIbI);
MH(OPMaILMOHHBIE | CIOCOOCTBYIOIEIO OCO3HAHUIO CBOETO | -  HMHTEPIPETHUPOBAaTH  ITUYECKUE
TEXHOJIOTUH IS MeECTa B IMOJTHKYITYPHOM MHPE; ACTICKThI COBPEMEHHBIX HCCIICIOBAaHUI
BBITIOJTHEHUS - COBEpILEHCTBOBAaHUE S3bIKOBOW U | B Ouosorum, MEIUINHE,
3ama4y YUTATEIBCKON KYJIbTYphI KaK CPEJICTBA | OMOTEXHOJIOTHUH; paccMaTpuBaTh
npoecCHOHANBHO | B3aUMOJCHCTBUS MEXIy JIOJbMU U | IJI00aIbHbIE JKOJIOTHYECKHE
i neaTenpHOCTH MO3HAHUS MUPA; pOOIeMBI COBPEMEHHOCTH,

- OCO3HaHWe IIEHHOCTH Hay4HOH | GOpMHUPOBATH MO OTHOIIEHUIO K HUM

NeSITebHOCTH, TOTOBHOCTB | COOCTBEHHYIO TIO3HIIHIO;

OCYILIECTBIISTh MPOEKTHYIO u|- c(hOpMHUPOBAHHOCTh YMEHUH

HCCIIEIOBATENLCKYI0  JICATEIBHOCTh | CO37aBaTh COOCTBEHHBIC MHCHMEHHBIE

WHIUBUAYAIBHO U B TPYIIIE; U YCTHBIE COOOIIEHHS Ha OCHOBE

OBnanenue YHHUBEpPCATbHBIMU | OMONOoTHYeckor  uHpopmanuu w3

y4eOHBIMH MO3HABATENIbHBIMH | HECKOJBKUX HCTOYHHKOB, TI'PAMOTHO

JIEUCTBUSIMU: WCIOJIb30BAaTh TMOHATUWHBIA armapar

B) pa6ora ¢ undopmanueii: ouooruu

- BJANeTh HAaBBIKAMHU TIOTYYCHHS

nH(OpPMaLlU U3 MCTOYHHUKOB Pa3HbIX

THUIIOB, CaMOCTOSITETTLHO

OCYILIECTBIISTh TTOMCK, aHaIIN3,

CHCTEMAaTH3alluI0 M HHTEPIIPETALUIO
WHPOpPMAIIMK  Pa3IIMYHBIX BHIOB U
(dbopM mpecTaBICHHUS,

- CO31aBaTh TEKCTHl B Pa3IUYHBIX
dbopMaTtax ¢ Yy4eTOM Ha3HAuUCHUS
uHpOpPMAIIMK ¥ TEJIEBOH ayIuTOPHH,
BbIOMpas ~ onTUManbHylO  (Qopmy
MIPEJCTAaBIICHUS U BU3yaTH3allHH;

- OLIEHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTh  WHpOpMANuu,  €e
COOTBETCTBHE MPABOBBIM U MOPAJIHHO-
THYECKUM HOPMaM;

- UCTIOJTb30BaTh cpencTBa
MH(POPMALIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA B
pelieHnn KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHU3aIMOHHBIX 3amaq c
coOIroIeHrEM TpeboBaHUH
PrOHOMUKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, pecypcocOepeKeHus,

MPaBOBLIX W 3THUYCCKUX HOPM, HOPM




nH(pOpMaMOHHOI 6€30MacHOCTH;
- BJIAJICTh HABBIKAMHU PACIIO3HABAHUA U

3aIIUTHI nHpopManuu,

MH(POPMAIIMOHHOMN 0€3011aCHOCTH

JUYHOCTH
OK 04. | - TOTOBHOCTH K CaMOpPa3BUTHIO, | - MPUOOPETEHHE OMbITA NMPUMEHEHUS
OddexTuBHO CaMOCTOSITENIbHOCTH U | OCHOBHBIX METOJIOB HAy4YHOTO
B3aMIMOJICHICTBOBA | CAMOOMPEICICHHIO; MO3HAHUS, UCTIOTB3YEMBIX B
Thb U paboTaTh B | -OBJIaJiIcHUE  HaBbIKAMH  Yy4eOHO- | OMOJIOTHU: HAONIONEHUS U OINUCAHUS
KOJUICKTHUBE U | UCCIIEJIOBATENILCKOM, TMPOEKTHOW U | )KUBBIX  CHCTEM,  MPOIECCOB U
KOMaHie COLIMAJIbHON JeSITeNIbHOCTH; SIBIICHUH; OpraHu3alii U MPOBEICHUS

OBnajeHue YHUBEPCAJbHBIMH | OMOJIOTHYECKOTO IKCIEPUMEHTA,

KOMMYHUKATHBHBIMH JAeiiCTBUSIMHM: | BBIIBIDKEHUSI THUIIOTE3, BBISBICHUS

0) coBMecTHasl 1eATeJIbHOCTh. 3aBUCHMOCTH MEXIY HCCIIEeTyeMbIMU

- [OHMMaTb U  UCHOJb30BaTh | BEIMUYMHAMH, 00BSICHEHUS

MIPEUMYIIECTBA KOMaHTHOM U | IONy4YEHHBIX pe3yNbTaToB u

WHIUBUAYAIbHON pabOTHI; dbopMynupoBaHUs BBIBOJIOB c

- T[pUHUMATh Il COBMECTHOH | UCTIOJIB30BAaHUEM HAYYHBIX ITOHSTHUH,

NesITEeIbHOCTH, OPraHW30BbIBATh U | TEOPUH U 3aKOHOB

KOOpJIUHUPOBATh JCHCTBHS TIO €e

JNOCTUKEHHUIO:  COCTaBATh  IUIaH

JNEUCTBUM, pacHpelnensTs poaud C

y4eToM MHEHUI Y4aCTHUKOB

o0CyXKIaTh pe3ylbTaThl COBMECTHOMN

paboTHI;

- KOODAWHHPOBATh U  BHINIOIHSATH

paboTy B  YCJOBHSIX  peajbHOTO,

BUPTYaIbHOTO W KOMOMHHMPOBAHHOTO

B3aMMOJEHCTBUS;

- OCYIIECTBIISATh MMO3UTUBHOE

CTpaTernyeckoe MOBE/ICHUE B

pPa3NUYHBIX CUTYallUiX, MPOSBISTH

TBOPYECTBO W BOOOpa)XeHUE, OBITh

MHUITUATHBHBIM

OBnagenne YHHBepPCAJbHBIMHU

PeryisiTUBHBIMH J1€HCTBUSIMU:

I') NpUHSITHE ce0sl U APYTUX JIIOIei:

- NPUHUMATh MOTHUBBI M apPTyMEHTHI

JIpyrux  JIIOJIEW  [pU  aHaIu3e

PE3YNIbTATOB EATEIHHOCTH;

- Ipu3HaBaThb CBOE MpPaBO U TMPaBO

JPYTUX JIFOJICH HA OIITHOKHY;

- pa3BUBAaTh CHOCOOHOCTH MOHUMATh

MU C MTO3UIUU IPYrOro YeIoBeKa
OK 07. B 00s1acTMIK0J10THYECKOT0 - c(hOopMUPOBAHHOCTH YMEHUS
CopneiicTBOBaTh BOCIUTAHUS: MPUMEHSITh TOJYYCHHBIC 3HAHUS IS
COXPaHEHHUIO - c(hopMUPOBAaHHOCTH IKOJOTHUECKOU | OOBSICHEHUS OMOJIOTHYECKHUX
OKPYXKArOIIeH KyIbTYpbl,  TOHUMAHUE  BIUSHUSA | IPOLIECCOB U SBICHUH, JJIsi MPUHSATHUS
Cpenbl, COLIMAJIbHO-9KOHOMHUYECKUX MIPAKTUICCKUX pereHui B
pecypcocOepexeH | MpoIecCOB Ha COCTOSIHUE MPUPOJHOM | MOBCEIHEBHOW  JKU3HU C  IIEJIBIO
U0, IPUMEHSATD U COIMAbHOM cpenpl, OCO3HaHME | oOecriedeHusi Oe30MacHOCTU CBOETo
3HaHUS 00 rI1006aTBbHOTO XapakTepa | 37J0pOBbsi M 3I0POBbsSI OKPYKAIOITUX
M3MEHEHUHU HKOJIOTHYECKUX MPOOIIeMm; JToAel,  cOOJNIONIGHUST  3JI0POBOTO




KJINMATA, - IUIaHUPOBAaHUE M OCYIIECTBIIEHHUE | o0pa3a JKHU3HHM, HOPM TI'PaMOTHOTO
NPUHLIHAIIBI JICUCTBUI B OKPYXAIOLIEH CpEeAEe Ha | MOBEJACHUS B OKpYy>Karoleu
OepexIINBOro OCHOBE 3HAHHS IEJeH YCTOMYMBOIO | IPUPOAHOMN cpene; MMOHUMAaHUe
MPOU3BOCTBA, Pa3BUTHS YEJIIOBEUECTBA; HE00X0IMMOCTH HCIOJIb30BaAHUS
3¢ dexTuBHO aKTUBHOEC  HENpHUATHE  JCHCTBUM, | TOCTHIKCHUN COBPEMEHHON OMOJOTHH
JIeHICTBOBATH B OPUHOCSIIMX  BpeA  OKpYXKaromied | 1 OMOTEXHOJIOTUH ISl palliOHAIBHOTO
Ype3BbIYATHBIX cpene; MIPUPOIOTIONE30BAHUS
CUTYaIUsAX - yMEHUE MIPOTHO3UPOBATH

HeOJIaronpusTHbIE 3KOJIOTHYECKHE

MOCJIE/ICTBUS NpeANPUHUMAEMBIX

NEWCTBUM, IPEOTBPALIATh HX;

- paclIMpeHue OmbITa ACSITEIbHOCTU

9KOJIOTMYECKON HAIIPaBJIECHHOCTH;

- OBJIaJIeHUE HaBBIKAMH Y4eOHO-

HCCIIEIOBATENILCKOM, MPOCKTHOM U

COLMAJIBHOW JIEATENBbHOCTH
IIK 1.2. - TOTOBHOCTb K TPYAY, OCO3HaHUE - c(hopMUPOBAHHOCTH YMEHUS
Brinonnenue [IEHHOCTH MacTepCTBa, TPYIOIIO0Ue; | MPUMEHSTHh IMOJYYCHHBIC 3HAHUS IS
OYypOBBIX U - BBISIBJISIT IPUYUHHO-CIIEICTBEHHBIE | PELIECHUS )KU3HEHHBIX NMPOOJIeM;
BCIIOMOTATENIbHBIX | CBA3U U aKTyaJIM3UPOBATh 3aJady, - c(hOpMUPOBAHHOCTH YMEHUS
pabot npu BBIJIBUTaTh TUIOTE3Y €€ PELICHHUS, packpbIBaTh coJiepXKaHue
OypeHHH - HAXOAUTh apTryMEHTBI JIst OCHOBOIIOJIATalOMIMX  TEPMHHOB U

He(DTSIHBIX U
ra30BBIX CKBaKHH
rryounoit 1o 4000
M H cBbize 4000
M

JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUIH,
3a/1aBaTh NapaMeTpbl U KPUTEPUHU
pelIeHus;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U
COIIMAIbHOMN AesITCIILHOCTH,

- CaMOCTOSTEIbHO OCYIIECTBIISATh
MOUCK, aHAJIN3, CUCTEMAaTU3AIUIO U
MHTEpIpEeTaNI0 HHPOPMALUH
pa3IUYHBIX BUIOB U (hopm
MIpe/ICTaBJICHMUS;

- UCTIOJIB30BaTh CPEJCTBA
WH(POPMAITMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

- BJIaJICTh HaBbIKAaMU PACIIO3HABAHUS U
3aIuThl HH(OPMAIIUH,
nH(pOpMaMOHHOHN 6€30MacHOCTH
JUYHOCTH

MOHATUH, B TOM YHCJE TOHATHE 00
HKOJIOTUYECKOH  0e30macHoCTH B
HedrerazoBoii chepe;

- NPUOOpETeHHE OMbITa MPUMEHEHHS
OCHOBHBIX METOIOB HAYYHOTO
IIO3HAHUA: HaGHIO,Z[GHI/IH n OoIIncaHus

JKUBBIX  CHCTEM,  IMPOIECCOB  H
SIBIICHHI;

- BBIIBJICHUE 3aBHUCUMOCTH MEXIY
HCCIIEyEMBIMU BEIUYMHAMH,
00BsICHCHHE MOJTYy4YE€HHBIX
pe3ynbTatoB U (OpMYyITUPOBAHUE

BBIBOJIOB C HCIIOJIb30BAHUEM HAYYHBIX
MOHATUHI, TEOPUI U 3aKOHOB;

- c(hOopMUPOBAHHOCTH YMEHUS
MPUMEHSITh TOJYYCHHBIC 3HAHUS IS
00BSICHEHHS OMOJIOTHYECKUX
MIPOLIECCOB U SIBIICHUH, JJIsi MPUHATHUS
MPAKTUYECKUX peueHuit B
MOBCETHEBHON KU3HU U Oymymiei
PO ECCHOHAIIBHONW JIEATEITLHOCTH €
LEeNpI0  obOecrieyeHUsT 0OE30MacHOCTH

CBOETO  3JIOPOBbS U 3J0POBbBS
OKPY)KAIOIHUX JIIOJICH, COONIOACHUS
3I0pOBOTO  0O0pa3a JKU3HHU, HOPM
IPaMOTHOTO MOBE/ICHUS B
OKpYyXKalolllel  OpUPOJHOM  Cpene;
MMOHMMAaHHe HEe00X0IMMOCTH
HUCITOJIB30BaHUA I[OCTI/DKGHI/II\/'I
COBPEMEHHOM Oounosorun u
OMOTEXHOJOTHH JUIsI PAIMOHAIBHOTO




MIPUPOJIOTIOE30BAHHS
- c(hOpMUPOBAHHOCTH YMEHHUIA
co3laBaTh COOCTBEHHBIC MHUCHMEHHBIC
U YCTHbIE COOOLICHHS Ha OCHOBE
Owosornuecko  mHOpMAIUU W3
HECKOJbKUX NCTOYHHUKOB




2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJbHOM JJUCHUILJIAHBI

2.1. O6bem 0011€00pa30BATENBbHOI TMCHUIJIMHBI M BUABI Y4e0HOI padoThI

Bun yueOHo# padoThI

O0BeM yacoB

O6BemMo0pa3zoBaTEILHORTIPOTPAMMBI TUCITUTUIAHBI 78
B TOMYHCJIE:
TEOPETHUUECCKUE 3aHITHUS 48
MPAKTHYCCKUE3AHSITHS 30
ITpodeccroHambHO OPUEHTHPOBAHHOE COIEPIKAHUE 12
B TOM YHCJIE!
TEOPETHUUECKUE 3aAHITUS 2
IIPAKTUYECKUE3AHATHS 10
Koncynbranuu -

[IpomexxyTounas arrectamus B Gopme audhepeHIImpoBaHHOTO 3a4eTa

10




2.2. TemaTnyeckuii MJIaH U coiePKaAHUE TUCIUMIMHBI

HaumenoBanmue Conepxanue yueOHOro Marepraja (0CHOBHOE U POo¢ecCHOHAIbHO-OPHEHTHPOBAHHOE), O0bem | opmupyemble
pa3esioB U TeM Ja0opaTopHble U MPAKTUYECKUE 3aAHATHS, MPUKJIATHOH MOAYJIb (MPU HAJIMYMH) 4YacoB | KOMIIETEeHLUH
1 2 3 4
1 cemecTp
Pasznea 1. KileTka — cTpyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 20
Tema 1.1. Coaep:xkanue y4eOHOro MaTepuaJa: 2 OKO02
buosiorus kak Hayka |BxoxHoii KOHTPOJIb.
CoBpemeHHbIe OTpaciau Ouosiornyeckux 3HaHui. CBsi3b OMOJOTHM C APYTMMHU HayKamMH: OMOXUMHUS,
onodusuka, OnoHMKa, reHoreorpadus u ap.
Ponp u mecro Ouonoruu B (QOPMHUPOBAHUU COBPEMEHHOM HAyYHOW KapTUHBI MHpa. YPOBHU
OpraHmu3aIuy kuBoi Marepuu. OO0IIast XapaKTePUCTUKA KU3HU, CBOWCTBA )KUBBIX CHCTEM.
Conepxanue y4eOHOro MaTepuaJa: 4
Knerounas teopusi (T. IlIBann, M. llneiinen, P. BupxoB). OcHOBHBIE TOJOKEHUS COBPEMEHHOU 2
KJIETOYHOW Teopuu. TuMbl KIETOK: 3yKapuOTHYeCcKas M Npokapuoruyeckas. CpaBHUTEIbHAs
XapaKTePUCTUKA  KJIETOK  JYKapuoT  (pacTUTENBHOH, KUBOTHOW, TpuOHOW). CTpoeHue
npokapuoTudeckol  kietkn. OcoOeHHOCTH — CTpoeHusi rereporpodHOil M aBTOTpOdHOI
MPOKAPUOTUYECKUX KJIETOK. CTpoeHHEe HYKApUOTUUECKOM KIeTKUM. CTpoeHHe MIa3MaTu4ecKon
MeMOpaHbl. TpaHCIOPT BEHIECTB 4Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MAacCHUBHBIA W aKTHBHBIH.
DHJIONUTO3: MUHOIMTO3, (haromuTo3. Dk3o1uuTo3.0000YKa WM KiIeTOYHas creHka. CTpyKkTypa u
(YHKINU KIETOYHOU CTEHKH PacTEHH, TpHOOB
IIpakTuyeckoe 3anaTue NelllzydueHue ctpoenus KieTku. Bupycsl u 6akTepuu:BUIbI, (POPMEI, 2
3HAUYECHHE, CXOJCTBO U Pa3InuyUsl.
Tema 1.2. Coaep:kaHue y4e0HOT0 MaTepuaJa: 6 OK 01
CtpykTypHO- XpomocomHas teopust T. Moprana. Hyknennossie kucnotsl: JJHK, PHK Haxoxnenue B kieTke, UX 4 OK 02
(GyHKIMOHANBHBIE | cTpOcHME M (YHKIHK. MaTpruHbIe MPOLECCH B KICTKE: PeIUIHKAIus, OHOCHHTE3 Oelka, permapanus.
(hakTopbl ['eHeTnueckuii KO U €ro CBOMCTBA
HacJeACTBEHHOCTH | CTpoeHHe XpoMocoM. XpOMOCOMHBIH HAOOp KIJIETOK, TOMOJIOTUYHBIE U HErOMOJOTHYHBIE
XPOMOCOMBI, TaIUTOUIHBIA U TUTUIOMIHBIA HA0OpP.
Hykneunoseie xkucinotel. JHK wu PHK. Crpoenne HykienHOBbIX KUCIOT. HykineoTuasl.
KomnnemenrapHsle azotuctsie ocHoBaHus. Ctpykrypa JIHK — nBoiinas cnimpans. MecToHaxoxaeHue




u omonornueckue ¢pynknuu JIHK. [IHK-skcnepruza. Bunst PHK. ®yakuun PHK B kneTke

IIpakTuyeckoe 3anaTue Ne2PemneHue 3a1a4 no LUTOIOTUU 2
Omnpenenenue MocieqoBaTeIbHOCTH HYKJICOTHAOB, aMUHOKHUCIIOT B HOpPME U B CiIy4ae M3MEHEHHS
nocueaosarenbHocTy HykieotnnoB JJTHK
Tema 1.4. Coaep:kaHue y4e0HOT0 MaTepuaJa: 4 OK 02
OOMeH BemecTB U | ACCHMIJISIASA W JUCCUMHWIIAIMS — JIBE€ CTOPOHBI MeTabonm3ma. THIbI OOMEHa BEIICCTB: 4
MIpEeBpaIlCHHE aBTOTPO(HBIN U TeTepOTPODHBIN, a3pOOHBINH U aHAIPOOHBIN. DHEPreTUIECKOE 00ECIIeUCHUE KIICTKHU:
dHepruu B KieTke | npespamieHue AT® B oOmeHHBIX mporeccax. DepMEHTATHBHBIA XapaKTep pPeaKIHuii KIETOYHOTO
MeTabonu3ma. [lepBUUHbBIN CUHTE3 OPraHNYeCKUX BEUIECTB B KIIETKE.
[Mnactuueckuii obmeH. @DotocuHTe3. XeEMOCHHTE3. AHa’pOOHBI JHEPreTHUECKUNH OOMEH.
AHa3poOHBIE OpraHu3Mbl. bpokeHne, aBTOTpOodHBIN U reTepoTpOodHBIN TUIT MUTAHUSI. AHAPOOHBIC
MHUKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOTHH. OTallbl 3HEPreTHYECKOoro obmeHa. [mkomims.
buonornueckoe okuciIeHNe, UIN KIETOYHOE JIbIXaHUe
Tema 1.5. Coaep:xanue y4eOHOro MaTepuaJa: 4 OK 02
Kwuznennsiii nuxs | Kietku u ux pasHooOpaszne B MHOTOKJIETOYHOM opranm3Mme. [luddepeHnuporka kietok. Kierounas 2 OK 04
KIJIETKH TEOPHsI CTPOCHUS OPTaHU3MOB.
Muro3 KnerouHslil LMK, €ro mnepuoabl. MHUTO03, €ro CTaiud WU MPOUCXOMASIIME MPOLECCHI.
Buonornyeckoe 3HaueHHE MUTO3A.
Meiio3 u ero craguu. [loBegenue xpomocom B Mmeiose. KpoccuHrosep. buosiornueckuii cMmbici
Melio3a
IIpakTuyeckoe 3anaTue Ne 306001eHre MaTepuana o pasneny «Kierka — cTpyKTypHO- 2
byHKIIMOHATBHAS €MHUTIA KUBOTO». KoHTpopHas paboTaNel
Pa3nes 2. Ctpoenue 1 GyHKIMH OPraHu3Ma 18
Tema 2.1. Coaep:kaHue y4e0HOT0 MaTepuaJa: 2 OK 02
CrpoeHnue MHOTrOKJIETOYHBIE OpPraHu3Mbl. B3anMOCBS3b OpraHoB M CHUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OKO04
opranusma OpraHu3Me.
I'omeocTa3 opranu3ma 1 ero nojajaepKaHue B MPOLecce KU3HEAEITEIbHOCTH
Tema 2.2. Coaep:kaHue y4e0HOT0 MaTepuaJa: 2 OK 02
DopmeI @opMbl pa3MHOXKEHHS OpraHu3MoB. becronoe u monoBoe pa3sMHOXKeHHe. Buasl Oecronoro
Pa3MHOXKEHHUS Pa3MHOXXEHUS:IIPOCTOE JICJICHUE HaJBOE, IOYKOBaHHE, Pa3MHOKEHHE CIOpaMH, BEreTaTUBHOE
OpPraHu3MOB pa3MHOXeHHe, (hparMeHTaIHs, KIIOHUPOBaHUE.
[TonoBoe pazMHO)keHME. ['ameTorenes3 y ;kuBOTHbIX. CriepMaroreHe3 U ooreHe3. CTpoeHUE MOJIOBBIX
KJIETOK.
OmnogorBopeHre.DopMbl pa3MHOKEHUS OPTaHU3MOB
Tema 2.3. Coaep:xanue y4eOHOro MaTepuaJa: 2 OK 02




OHrorenes NunuBunyanpbHOE€ pa3BUTHE OpraHu3MoB. (OCHOBHBIE CTagud SMOPHOHAIBHOTO  Pa3BUTHUS. OK 04
pacTeHui, [MoctamOpronansHelii nepuo. [IpsMoe u HenpsMoe pa3BUTHE.
KUBOTHBIX U ['amerorenes y kuBOTHbIX. CnepmaroreHe3 U ooreHe3. CTpoeHHE TOJOBBIX  KIIETOK.
YeJI0BeKa OmooTBOpeHHEe U SMOpPUOHAIBHOE pa3BUTHE >KUBOTHHIX. [lapreHoreHe3. OmOpuoreHe3 (Ha
npuMepe JanneTHnka). Ctaauu aMOproreHesa.
Tema 2.4. Coaep:xanue y4eOHOro MaTepuaJa: 4 OKO02
3akOHOMEpHOCTH | OCHOBHBIC MTOHATHS TEHETHKH. 3aKOHOMEPHOCTH 00pa30BaHUs TaMeT. 2 OK 04
HacJICAOBaHUS 3axonbl ['. Mennenst (MOHOTHOPUAHOE U MOTUTHOPUIHOE CKpElNBaHue). BzanMoeiicTBre reHoB
IIpakTuyeckoe 3anaTueNe 4PenieHue 3a1a4: 11- U OJUTHOPUIHOE CKPEIITUBAHNE 2
CocTaByieHHe TCHOTUITUYECKIX CXEM CKPEIIHMBAHUS
Tema 2.5. Coaep:kaHue y4e0HOT0 MaTepuaJa: 4 OK 01
CuemneHuoe 3akonsl T. Moprana. CuernsieHHOe HaclieJoBaHUE TE€HOB, HapylleHue cuervieHus. HacnenoBanue 2 OK 02
HacJIeJOBaHHE MPU3HAKOB, CLIETIJICHHBIX C TOJIOM
MIPU3HAKOB IIpakTuyeckoe 3anaTue Ne SPenienne 3a1a4:. ClIETUICHHOE HACJIEOBAHNE TEHOB 2
2 cemecTp
Tema 2.6. Coaep:kaHue y4e0HOT0 MaTepuaJa: 4 OK 01
3aKOHOMEPHOCTHU N3MeHunBOCTh MpU3HAKOB. BUIIBI M3MEHUYMBOCTH: HACJIEC/ICTBEHHAs M HEHACJIECACTBEHHas. 3aKOH 2 OK 02
U3MEHYUBOCTH TOMOJIOTUYECKHUX PAAOB B HacieacTBeHHON m3MeHuuBocTu (H.M. BaBwioB). MyrannonHas Teopus OK 04
W3MEHUYUBOCTH. Buael MyTanuii W TPUYUHBI WX BO3HMKHOBEHHsA. Kapuotum denmoBeka.
HacnenctBennsie 3a00seBaHus 4yesloBeka. [ eHHbIE M XpOMOCOMHBIE 00JIe3HH YelloBeka. bomnesnu c
HACJICJICTBEHHOW MPEPACIIOIOKEHHOCTHIO. 3HAUCHUE MEIUITMHCKOW TeHETUKU B MIPEIOTBPALICHUH U
JICUEHUHU TeHEeTHYeCKUX 3a00JIeBaHU YelloBeKa
IIpakTyeckoe 3ansaTue Ne 6006001menne MaTepuaa o pasueny: «CtpoeHue u GyHKIUU 2
oprann3ma»KontponpHas padorta Ne 2
Pa3nen 3. Teopusi 3Bosounu 12
Tema 3.1. Coaepxkanue y4eOHOro MaTepuaJa: 4 OKO02
Ucropus [TepBrie sBomonmonnbie koHHeniuu (OK.b. Jlamapk, JXK.JI. Broddon). DBomonuonnas teopus Y. 2 OK 04
3BOJIIOIIMOHHOTO HapBuna. CUHTeTHYECKasl TEOPUSI SBOJIOIMH U €€ OCHOBHBIC TTOJIOKEHUS.
YUCHUSL. MuxkposBomtonus. [lomynsiuust kak sieMeHTapHas €AMHMIA 3BOJIONUHU. ['eHeTHdecKue OCHOBBI
MHUKpOSBOIIOLMS | SBOJIOIMU. DIeMEHTapHbIe (aKTOPbI BOJIONKMU. ECTECTBEHHBIH OTOOp — HampaBISIONIMN (aKToOp
sBomonK. Buioo6pa3oBaHue Kak pe3yinbTaT MUKPOIBOIIOLUU
IIpakTuyeckoe 3ansaTue Ne 7 OCHOBHBIC CITOCOOBI IPUCTIOCOOJICHHS] OPTAaHNU3MOB K CpeJie OOUTaHUS 2
Tema 3.2. Coaep:xkanue y4eOHOro MaTepuaJa: 2 OKO02
MaxkposBomoonus. | MakposBoionusi. @opMbel ¥ OCHOBHBIC HampapiieHuss makposBoionuu (A.H. Cesepros). [lytm OK 04

BosaukHOBeHUE 1

TOCTIKEHUS Onosiornueckoro nporpecca. CoxpaneHue 6nopasHoobdpasus Ha 3emiie.




Pa3sBUTUC )KU3HU HA

I'nnoTte3sl n TCOpPHUH BO3HUKHOBCHUSA KHU3HU Ha 3emne. IlosBaeHue IEPBBIX KJICTOK U UX 3BOJIFOIUAL.

3emie IIpokapuorsl U 3ykapuoTel. IIpoHCXOXIEHHE MHOIOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHHE
OCHOBHBIX IIapCTB AYKapuUOT
Tema 3.3. Coaep:xkanue y4eOHOro MaTepuaJa: 6 OK 02
[IpoucxoxzaeHue | AHTPOMOJIOTHS — Hayka O YejoBeke. CHCTEeMaTHYECKOE MOJI0KeHNEe YeaoBeka. CXOJICTBO M OTIUYHS 2 OK 04
YeJI0BeKa — YeNoBeKa ¢ )KUBOTHBIMH. OCHOBHBIE CTaJUH aHTPOIIOTeHEe3a. DBOJIOIHS COBPEMEHHOTO YEIOBEKA.
aHTPOIIOTEHE3 YenoBeueckue pacbl W MX €OUHCTBO. Bpemss © MyTH paccelieHHs 4YeloBeKa 110
ianete. [ IpucnocobIeHHOCTh YeTI0BEeKa K Pa3HBIM YCIIOBHSIM CPEJIb
IIpakTnyeckoe 3ansitue Ne 8§ AHAJIN3 U OLIEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXO0KACHUS )KU3HU U 2
YeJIOBeKa: pelIeHre KeHCOBhIX 3aau
IIpakTuyeckoe 3anaTue Ne 9006061eHNE MaTepraa o pazaeny: « Teopust IBOIOIUN . 2
KontponbHast pabora Ne 3
Paznen 4. dxonorus 20 (2/6)
Tema 4.1. Coaep:kaHue y4e0HOT0 MaTepuaJa: 2 OK 01
DKOJI0ru4ecKue Cpenpl 0OMTaHUSI OPraHU3MOB: BOJHAs, Ha3€MHO-BO3IYIIHASA, [MOYBEHHAs,, BHYTPUOPraHU3MEHHAs!. OK 02
(bakTops!l ¥ cpelibl | DUUKO-XMMHUYECKHE OCOOCHHOCTH Ccpej OOMTaHHs OopraHu3MoB. IIpucmocoOsieHHs OpraHu3MOB K OK 07
KHU3HH XKHU3HU B pasHbIX cpenax. [lonsrtue skomormyeckoro ¢akropa. Knaccudukanus sKoIOrndeckux
daktopos. [IpaBuno muanmyma FO. JInbuxa. 3akon Tonepantaoctu B. lllendopna
Tema 4.2. Copep:xanue yueOHOro MaTepuaia/mpogeccHOHAIbHO-OPHEHTHPOBAHHOE COAepPKAHME! 4 (-12) OK 01
[Tonmynsiums, DKOJIOTHYECKasd XapaKTepPUCTUKA BUJA M MOMYJALMU. DKOJOTMYEcKasi HUIIA BUJA. DKOJIOTUYECKHUE 2 OK 02
cooOriecTna, XapakTepucTHKH nomynsauun. CoobiiecTBa U 3KOCUCTEMBL. bruotenos u ero cTpykrypa. CBA3u MexIy OK 07
3KOCUCTEMBI opranu3mMamu B OuorieHo3e. CTpYKTypHBIE KOMIOHEHTBI SKOCHCTEMBI: MPOAYIEHTHI, KOHCYMEHTHI, [IK 1.2.
penyuenTsl. KpyroBopoT BemecTB ¥ MOTOK SHEPTUH B dKocHucTeMe. Tpoduueckue ypoBHH
IIpakTnyeckoe 3ansitue Ne 10Pemenue 3a1ad: npaBusia 3KOJTOTHYECKUX MUPAMU] 2
Pewenue npaxmuxo-opueHmupo8anHvlX paciemHuvix 3a0aHull N0 NepeHocy 8ewecmsa U IHepeull 6
9KOCUCMEMAX ¢ cOCmasieHue mpoguieckux yeneu u nupamuod OUOMAaccol U IHepUU
Tema 4.3. Coaepxkanue yueOHOro MaTepuaia/nmpodeccHOHAJIbLHO-OPHEHTHPOBAHHOE CO/IePIKaHue: 4 OK 01
Bbuocdepa - Buocdepa — xuBas obomouka 3emnu. Pa3ButHe mnpencraBieHuii o Ouocdepe B Tpymax B.M. 4 OK 02
riobdanpHas Bepnanckoro. Obnactu 6uocdeps! 1 ee KOMIOHEHTHI. JK1uBoe BeriecTBo 6uocdeps! U ero PyHKINH. OK 07
AKOJIOTHYECKast 3aKOHOMEpHOCTH  cymiecTBoBaHusl Omocdeppl. OcobeHHOCcTH OMOchepbl Kak  TIIOOAIBHOU
cucreMa sKocUcTeMbl. JluHaMuueckoe paBHOBecHe B buocdepe. KpyroBopoTsl BemecTB 1 OMOre0OXMMHUYECKHE
UKJIbL. [100anbHbIe SKOJ0rnYecKue npobdaeMbl COBPEMEHHOCTH
Tema 4.4. ConepxaHue y4eOHOro Marepuaja/npogeccHoOHATbHO-OPHEHTHPOBAHHOE CO/lepPKaHNe: 4 (2/2) OKO01
Bnusinue AHTpONOreHHble BO3JeiicTBUA Ha Ouocdepy. 3arpsi3HEHHs Kak BUJ aHTPOIOTEHHOTO BO3/CHCTBUS. 2 OK 02
AHTPOIIOTEHHBIX AHTpOIIOTeHHBIe Bo3jelcTBUS Ha artmocdepy. BosnelictBus Ha ruapocdepy. BosgeiictBus Ha OK 04




¢dbakTopoB Ha
ouochepy

autocdepy. AHTPOIOTEHHBIE BO3ACHCTBUA HAa OMOTHYECKHE cooOImecTBa. Omxo0vl Heghmeeazosou
ompacuu.

IIpakTuyeckoe 3anaTue Ne 1106ecneuenue sxonocuueckoii bezonacHocmu npu 0opaweHuu ¢
0mMxX00amMu NPouU300CmMsed u nompeoieHus

Ha ocnose ¢pedepanvroco knaccughuxayuonnoz2o kamanoea omxo008 onpeoessims Kiacc onacHocmu
0mMX0008; azpe2amuoe cCoOCMosaHue U Gu3UYecKyio hopmy omxo008, 06pasyrWUxcsa Ha paboiem
Mecme / Ha SManax npouzso0cmaea 8 Heghme2azo08oti Ompaciu

OK 07
IIK 1.2.

Tema 4.5.
Bansane
COIIMAIIBHO-
DKOJIOTHYECKUX
¢daxTopoB Ha
3I0POBBE YETTOBEKA

Coaepxkanue yueOHOro MaTepuaia/nmpodeccHOHAJbLHO-OPHEHTHPOBAHHOE CO/IePIKaHue:

6 (-12)

310poBbe U ero cocrapisomue. @akTopbl, MOJTOKUTEIBHO U OTPUIIATEIHHO BIUAIOIINE HA OPTaHU3M
yenoBeka. [IpobiieMa TEXHOTEHHBIX BO3JICHCTBUI Ha 370POBbE YelIOBEKA (INIEKTPOMArHUTHBIC TIOJI,
OBITOBast XMMHUSI, U30BITOYHBIE IITyMBI, PaAHAIUs U T.I1.). AJanTarusopraHu3Ma 4eloBeKa K (hakrTopam
OKpyxaromiel cpenbl. [IpuHiuner GpopmupoBaHus 370poBhecOeperaroniero nopeneHus. Oundeckas
AKTUBHOCTbH U 310pOBbe. buoXuMuyeckue acreKkThl palliOHAIbHOTO TUTAHUS

Ilpakmuueckoe 3anamue Ne 12 Ycnosus ocywecmenenus npogeccuoHanbHol 0esmeabHOCmU.
Ymemeennaa pabomocnocoonocmo. Bausnue abuomuueckux ¢haxmopoé Ha uenogexka (Husxkue u
gvicokue memnepamypuvl. Mexanuzmvl adanmayuu Op2aHU3MAa 4el08eKd K HUSKUM U BblCOKUM
memnepamypam u 00vACHeHue NOLYYEeHHbIX Pe3yIbmamos u Qopmyauposanue bl80008 (NUCbMEHHO)
€ UCNONB308AHUEM HAYYHBIX NOHAMUU, MEOPUll U 3aKOHO8

IIpakTnyeckoe 3ansaTue Ne 13000011eHrne Marepuania mo pasaeny: «KOIOTHI»
KonTponpHas pabora Ne 4

OK 02
OK 04
OK 07
IK 1.2.

Pa3nena 5. buoJsiorusi B ;Ku3HHu

6 (-/4)

Tema 5.1.
buorexnonoruu B
SKA3HU KaXKI0r'0

Copep:xxanue y4eO0HOro marepuaja/npogeccuoHaAJIbHO-OPUEHTHPOBAHHOE CO/IePKaHMe:

BuoTexHonorus kak Hayka ¥ npou3BoAcTBO. OCHOBHbIE HAIIPABICHUS COBPEMEHHOI OMOTEXHOJIOTHH.
Mertonsr OnorexHonorud. OOBEeKTHl OMOTEXHOJIOTHHA. DTHKA OMOTEXHOJOTHYECKUX U T'€HETUYECKUX
sKcriepuMeHTOB. [lpaBuia moucka M aHanmM3a OMOIKOIOTHYECKONW HWHGOpMAlUU W3 PA3IAYHBIX
WCTOYHHMKOB (HayyHas M y4eOHO-HaydHas JMTepaTypa, CpelICcTBa MacCOBOW HHGOpPMAIMH, CETh
WurtepHer u apyrue)

Ilpakmuueckoe 3anamue Ne 14-15Pazeumue npomviuiieHHOU OUOMEXHOIO2UU U ee NPUMEHEHUE 8
JHcU3HU yenosexa. Pewenue cumyayuonnuvix 3a0a4 npogheccuonanbHoll HanpasieHHOCmu.

Touck u ananuz ungpopmayuu U3 pasnuUuHbIX UCMOYHUKOS (HAYYHAS U YUeOHO-HAYYUHAs Tumepamypa,
cpedcmea maccogou ungopmayuu, cemv Mnmepuem u opyeue)

Keiicol na ananusz ungpopmayuu o pazeumuu npomMvluLieHHOU OUOMeXHONI02ULL (RO 2pynnam)

3awuma xetica: [Ipedcmasnenue pe3yibmamos peulenust Kelicog (8biICmynjieHue ¢ npezenmayuell)

OK 01
OK 02
OK 04
IIK 1.2.

IIpomeskyTounas arrectauus B gopme 1uddepeHunpoBaHHbIN 3a4eTa

Bcero:

78




3. YCJIOBHUSI PEAJIM3ALIMY IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JUCIATLITAHBI

3. 1 MaTepuajJbHO-TeXHHYECKOE o0ecneuyeHue peajnu3anuu padoueii mporpaMmMbl

Peanuzanus paboueil mporpaMMbl AUCIUILUIMHBI 0OecneueHa HaTMYueM yueOHOro kabuHera
00111600pa30BaTEeNbHBIX TUCIUILINH

ObopynoBanue yaeOHOTO KabUHeTa:

- y4eOHO-HarJasgHbIe TTOCOOUs (KOMIUICKTHI y4eOHBIX TaOJIMI, CTEHNIOB, CXEM, IIAKaToB,
MOPTPETOB BIIAIONIUXCS YICHBIX B SI3BIKO3HAHUS U JIP.);

- JUJAKTUYEeCKHe MaTepualibl (3alaHusl IS KOHTPOJBHBIX paboT, AN pPa3HBIX BHUAOB
OIICHOYHBIX CPEJICTB, DK3aMEHA U JIp.);

- TEXHUYECKHE CpeacTBa OOydeHHs (NMEPCOHANBHBIA KOMIBIOTEDP; MYJIbTUMEIUUHBIN
MPOEKTOP; UHTEPAKTUBHAS IOCKA, BBIXOJI B JIOKATBHYIO CETh);

- TporpaMMHOe oOecredyeHue: JHUIEH3MOHHOE MpOorpaMMHOE oOecreueHne oO0mero u
crenuanpbHoro  HazHaueHus — MicrosoftWindows,  MicrosoftOfficeProfessionalPlus, Zoom
(OecrimatHast Bepcus) — cBobogHO-pactpoctpansemoe [10.

3.2 NudopManuoHHOe 00ecnieyeHne peaau3anumn padoyeil nporpaMmsbl

Jlist peanuzanuu nporpamMMbl 0011e00pa3oBaTeIbHOM TUCIMIUIMHBI OMOJIMOTEYHBIA (HOH/
UMEET MeYaTHbIE, STIEKTPOHHBIE 00pa3oBaTeNbHBIE M HH(POPMAIIMOHHBIE PECYPCHI.

3.2.1 OcHoOBHbIE HCTOYHHKH

Bbuomnorus. 11 kiacc : yaeOHUK /U1 00pa30BaTEIbHBIX OpraHU3alyii : 6a30BbIil ypoBeHb / /1.
K. benses, I1. M. bopoaun, I'. M. pmmmun [u ap.] ; pen.: . K. benses, I'. M. Jpmvmm. - 7-¢
uznanue. - Mocksa : [Ipocsemienne, 2020. - 223 c. :uB. ui. - (Knaccuueckuit kype). - ISBN 978-5-
09-074191-0. - TekcT : HEMOCPEICTBEHHBIH.

3.2.2J10n0JIHUTEIbHbIE HCTOYHUKH

buonorus : yaebnuk ms cio / O. B. Tynskosa. - Caparos : [IpodobpaszoBanue, 2020. — 450
c. - ObC "IPR BOOKS". - ISBN 978-5-4488-0746-6 : ~b. 11. - TekcT : HEMOCPEACTBEHHBIH.

HecmenmoBa, H. H. Oxomormsi uyenoBeka: yd4eOHMK ©W TPAKTUKYM ISl  CPEIHETO
npodeccuonansHoro oopazosanust / H. H. HecmenoBa. — Mocksa: WUznatensctBo FOpaiit, 2022.
— 157 c.

HNupopmManuoHHBIE pecypChl

http://college.ru/biologiya/

Lentp sxonornueckoii madopmaruu u KynsTypsl https://herzenlib.ru/ecology/useful _links/



http://college.ru/biologiya/
https://herzenlib.ru/ecology/useful_links/

4. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

KOHTpob M OLIEHKa pacKphIBAIOTCS 4Y€pe3 IUCLUIUIMHAPHBIE PE3YJIbTaThl, YCBOCHHBIE
3HaHHUS W MPUOOPETEHHBIC O0YJAIONTMMHUCS YMEHUS, HAMpaBJICHHbIC Ha (DOPMUpOBAHUE OOIIMX H
npo(hecCHOHABHBIX KOMIETCHIIHIA

PesyabTaTsl 00yyeHHs

IToka3aTeu oeHKH

TH olleHOYHBIX
MepOonpUusSTHIA

3HaTh
MECTO W pPOJib OHWOJOTHU B
CUCTEME HAyYHOTO

MO3HaHMs, (PYHKIIMOHATHHOU
rPAMOTHOCTH YEJIOBEKa IS

3HaeT MeCTO U poJib OHOJOTHH B
CHCTeME Hay4yHOTO MHpA; 3Ha4YEeHHUE
(byHKIMOHATLHON I'PaMOTHOCTH
YeJoBeKa JUIS PEIICHHS >KU3HEHHBIX
npobaem

3anonHeHne TaOIUIBI
Tema 1.1

pelIeHns KU3HEHHBIX

npobiuewm;

YMers PackpsiBaer coJiepkaHue | 3aroHeHUEe TaOIHLIbI
pacKpbIBaTh coJiepKaHMe | OCHOBOIOJIAralomux Ouosorndeckux | PazpaboTka MeHTanbHON
OCHOBOIIOJIAraroIInX TEPMUHOB U IOHATUH: KU3Hb, KJIETKA, | KAPTHI

OMOJIOTUYECKMX TEPMUHOB U | TKaHb, OpraH, OpraHu3M, BHU], | BeimonHeHue u 3ammra
MOHITHI, B TOM YHCIE | TOMYJSANUS, HSKOCHUCTeMa, OWOIEHO3, | MPaKTHYECKUX padoT
noHsitue 00 sKoJornueckou | Ouochepa;  Merabommsm  (oOmeH | [IpencraBieHne yCTHBIX
0e30MmacHOCTH B | BEIIECTB W TPEBPAIICHHE JHEPIHH), | COOOIICHUN C
He(drerazoBoi chepe roMeocTas (camoperymsnusi), | Mpe3eHTauen

Ouocunre3  Oenka,  cTpykTypHas | PaspaboTka neHTHI

OpraHu3alus KUBBIX CUCTEM, | BPEMEHHU

JTUCKPETHOCTD, camoperyisiuus, | Paznenst: 1, 2,3,4,5

CaMOBOCIPOU3BEICHUE

(penponykuus), HaciIeACTBEHHOCTD,

W3MEHYMBOCTb, 3HEPrO3aBUCHUMOCTb,

pocT W pa3BUTUE,  YpOBHEBas

OpraHu3anys
VYmeTb PackpriBaet cojiepaHue | 3armoyTHeHUE TaOIUIIbI
pacKpbIBaTh CoJlep’KaHUe | OCHOBOMOJATAIOIINX Ouonorndeckux | Permenne tecta
OCHOBOIIOJIArarIInuX TEOpUA M  TUIOTE3: KIETOYHOM, | BeimosiHeHue u 3anuTa
OMOJIOTMYECKUX TEOPHH U | XPOMOCOMHOM, MYTaIlMOHHOM, | MPAKTUIECKUX pabOT
TUNIOTE3 [ TPUHATHUS | SBOJIIOIUOHHOM, npoucxoxaeHus | [IpeacraBienne yCTHBIX
MPAKTUYECKUX PEIICHUN B | )KMU3HU U YEJIOBEKA COOOIICHUH C
IIOBCEIHEBHON JKH3HH U Mpe3eHTalnen
Oymymiei Temsr:
npodecCHoHATBLHOM 1.2,1.3,2.4,2.5,3.3,4.1
JEATEIbHOCTH
YmeTh PackpeiBaer OCHOBOIIOJIAraroIe | 3armoJIHEHUE Ta0TUIIBI
pacKpbIBaTh OMOJIOTHYECKHUE 3aKOHBI u | PazpaboTka MeHTaIBHON
OCHOBOIIOJIAraroIue 3akoHoMepHocTH (I'. Mennens, T. | kapTsl
Ouosornueckue 3akoHbl u | Mopranma, H.M. BaBwioBa, D. | BemmonHeHnue u 3ammra
3aKOHOMEPHOCTH I'ekxensa, ®. Mromnepa, K. bapa), | npakTuueckux pador

rpaHuibl UX IPUMCHUMOCTH K JXUBBIM
cucreMmam

[IpencraBneHue yCTHBIX
COOOIIEeHUH C
Mpe3eHTalNeH




PazpaboTka neHThI
BpEMEHU

Pemenne TecToB
CocraBicHHE CXeM
Tewmsr: 1.3,2.4,2.6

YMers Beigensier cymecrtseHHsle Ipu3Haku | PemieHue TectoB
BBIJICTISATH CYIIIECTBEHHBIC | BUPYCOB, KJIETOK TNPOKApUOT | | BeImonHeHMWE U 3ammTa
pU3HAKU 9yKapHoT; OTHOKJICTOYHBIX U | IPaKTHYECKHUX padoT

MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, | [IpeacTaBieHue yCTHBIX

OHOT€OIICHO30B u DKOCHCTEM; | COOOIIEHHH C

OCOOEHHOCTH  TIPOIIECCOB  OOMEHa | MPE3CHTAINEH

BEIIECTB WM MPEBpAIllCHUs dHEpruu B | Pernenue TecToB

KJIeTke, orocuHTe3a, miactudyeckoro | Temsr: 1.2, 1.4,1.5, 2.3,

u SHEPTeTUYECKOTO obMmeHa, | 3.1, 4.4

XEMOCHHTE3a, MHTO3a, Meio3a,

OTLIOIOTBOPEHUS, pa3BUTHS u

Pa3MHOKEHUS, WHIUBUTYJIbHOTO

pa3BuTUsl opraHu3ma (OHTOTEHE3a),

OOpBOBI 3a CyIIIECTBOBAHHUE,

€CTECTBEHHOTO otOopa,

BH1000pa30BaHMs,

MPUCTIOCOOJICHHOCTH OPraHU3MOB K

cpene oOuTaHus, BITHSTHUS

KOMIIOHECHTOB 9KOCHUCTEM,

AHTPOIIOTCHHBIX M3MEHCHU I B

3KOCHCTEMAaX CcBoOeH MECTHOCTH,

KpyroBopoTa BEIIICCTB u

MpeBpalieHue SHepruu B ouocdepe;
VYmeTb Permraer ouosornueckne 3agaud, | CocTaBlIieHHE CXEM
peIIaTbONOIOTUYECKUE COCTaBIIIET TE€HOTHUIIMYECKHE CXeMbI | Pelllenne TecToB
3a/1a4H, COCTABJIATH | CKPCIIMBAHKS [IJI1  Pa3HBIX THUIIOB | BeimoaHeHue u 3amura
TEHOTUINYECKHE CXEMBI | HacJIeAOBaHUS MIPU3HAKOB y | mpakTH4ecKux padboT
CKpEITUBaHUS OpraHWU3MOB,  COCTaBIIeT  cxembl | [IpeacTaBieHue yCTHBIX

MepeHoca BEIIeCTB W DHEPruu B | COOOIIEHUH C

9KOCHCTEMaxX (menu MATaHUsI, | IPEe3eHTaIuen

TUIIEBBIC CETH) Temsr: 1.3,1.5,2.4,2.5
YMers OreHuBaeT nHpopmanuio | 3armoaHeHne TaOIHUIIBI
KPUTHYECKH OIICHHMBATh | OMOJIOTUYECKOTO conepkanus, | PazpaboTka MeHTaIbHON
nHpopmaruto, BKJIFOYATh | BKJIIFOYAIOITYIO TICEeBIOHAYYHBIC | KapThl
NICEBJOHAYYHbIC 3HAHWS W3 | 3HAHUS W3 PA3IUYHBIX HMCTOYHHKOB | [IpencraBieHne yCTHBIX
Ppa3IUIHBIX HMCTOYHMKOB, | (CpelicTBa MaccoBOil WHQOpMaiuu, | cooOmeHu ¢
UHTEPIPETHPOBATH HAy4YHO-TIOMYJISIPHBIE MaTepuanbl); | Mpe3eHTaIeH
STHYECKHE aCTMeKThl | HHTEPIIPETUPYET STUUECKHE acIeKThl | PazpaboTka JIeHTHI
COBpPEMEHHBIX COBpPEMEHHBIX HCCIIeIOBAHUI B | BpeMEHHI
HCCIIEJOBAHUH, OHOJIOTHH, MenuiuHe, | Pemenne TecToB
¢dbopmupoBaTh 1o | OMOTEXHOJIOTHH; paccmatpuBaet | Pasmensi: 1, 2, 3, 4,5
OTHOIICHUIO K HHUM | TJI00aJIbHBIC 9KOJIOTHICCKHE
COOCTBEHHYIO IMO3HIIUIO pOOIeMBI COBPEMEHHOCTH,

bopMUpYET MO OTHOIICHHIO K HHUM
COOCTBEHHYIO MO3UIINIO

VYmeTb
cOo3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIC

Co3maer coOCTBEHHBIC TTMCEMEHHBIE U
YCTHBIE  COOOIIEHHST HA  OCHOBE
Ouosornueckoii  mHOpMAIMK W3

3arnosHeHne TaOIUIIBI
IIpencrasneHue yCTHBIX
COOOIIIEHNIT C




COOOIlleHUsI, HCMOJIb30BaTh | HECKOJBKUX HCTOYHUKOB, TI'PaMOTHO | Mpe3eHTaluei
MOHATUNHBIN ammapar | UCIoJb3yeT MNOHATHIHBIN anmapat | PaspaboTka neHTbI
Oouosioruu Oounosornu BpEMEHHU

Paspensr: 1,2,3,4,5
Ymeth [Ipumensier monyyeHHble 3HaHUA A | Pemenue mpakTuko-
IPUMEHSITh MOJTy4YeHHbIE | OOBSICHEHUS OMOJIOTHYECKUX | OPUEHTUPOBAHHBIX
3HaHUA A OOBSCHEHUS | IPOLECCOB U SIBJICHUM, IS MPUHATHS | paCUETHBIX 3alaHui
MPOLECCOB W SIBJICHUM, UIS | IPAKTUYECKUX peleHuit B | Pasnensr: 1,2, 3,4, 5
NPUHATUSA MIPAaKTUYECKUX | IOBCEIHEBHOW JKU3HM C  LEJBIO
pelieHnii B IMOBCETHEBHOH | oOecrieueHus: OE30MacHOCTH CBOETO
KU3HU, TNPOPECCHOHATBHON | 3I0POBbS U 30POBBSl OKPYKAIOIIHUX

IEITEIbHOCTH C  LEJNBIO
obecneyennsi 0€30IMacCHOCTH
CBOETO 37I0POBBSI U 3JI0OPOBbBS
OKPYKaIOIIMX JIFOAEH

JogeH,  COOIIOAEHUS
oOpasza >KW3HH,
IIOBEJICHUS B
MPUPOAHOMN cpene; MMOHUMAaHUe
HEOOXOIMMOCTH HCIOJIE30BaHUS
JTOCTH)KEHH COBPEMEHHOW OHMOJIOTHH
1 OMOTEXHOJIOTHI 7Sl palliOHAILHOTO
MIPUPOJIOTIONE30BAHUS

310pOBOTO
HOPM T'pPaMOTHOTO
OKpYy>Karolen
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