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1 IIACIIOPT PABOYEM ITPOT'PAMMbBI YYEBHOM JINCIIUIT/INHBI (ITPEJMETA)
OYIIL.13 BNOJIOI'us

1.1 O6nacTs npuMeHeHHs paboyeil MporpaMMel

Paboyasi mporpamma yuebHoro mpeamera OVYII.13 Buonorusi siBjisieTcss 4acTbiO TPOTPaMMBbI
cpegHero obiero obpasomanusi 1o creruanbHocT CITO 23.02.08 CTpOMTENHCTBO >KeJie3HbIX [OpOT,
MyTh U yTE€BOEe X035UCTBO

[lpu peanuszaimy paboueil MporpaMMbl MOTYT MCIIO/Ib30BaThCsl pa3/iMuHble 0Opa3oBaTesbHbIe
TeXHOJIOTHH, B TOM UKCJIe IMCTaHI[MOHHbIe 00pa30BaTe/bHble TEXHOJIOTHH, 3/IEKTPOHHOE 00yUeHHe.

Pabouasi mporpamma yuebHoro npeamera OYII.13 Buosnorus Mo)keT OBbITH HCIIO/Ib30BaHa B
npodeCCUOHAIFHON  TIOJTOTOBKE, TIEPeTo/IrOTOBKE W TOBBIIIEHWHd KBaJU(PHUKAIMKA pabouux 1o
npogeccusim:

14668 MoHTep nyTy;

18401 Curnanucr.

1.2 Mecto yuedoHoro npegmera B crpykrype OITOII-TIIICC3:

B yuebnbix manax OIIOII-TITICC3 yue6Hbiii peamer OYII.13 Buosiorusi BXOAUT B COCTaB
001Mx yueOHBIX rpegMeToB, (GopMUPYyeMbIX M3 00si3aTeNbHbIX MpeAMeTHbIX obmacteit ®I'OC cpesHero
obujero obpasoBanus, s creruanbHocTedt CITO. C yuétom mpoduis ocBauBaeMOM CITeL[aTbHOCTH
JlaHHasi yueOHas JUCIUIIIMHA (TIpeiMeT) peanu3yeTcs Ha 1 Kypce.

1.3 Ilnanupyembie pe3y/IbTaThl 0CBOEHHUsI y4eOHOr0 MpeAMeTa:

1.3.1 Lens yueGHOr0 mpegmera:

(opMUpoBaHUe y 00ydaroImuXcsl TPeACTaB/IeHUsI 0 CTPYKTYPHO-(DYHKLIMOHATILHON OpraHU3aLyuu
JKMBBIX CHICTEM Pa3HOTO PAaHTa KaK OCHOBBI TIPUHSTHS PellieHn B OTHOILIEHUH 00BeKTOB >)KUBOW TIPHUPO/IbI
Y B TIPOU3BO/ICTBEHHBIX CUTYaLIUSIX.

1.3.2 B pe3yibTaTe 0CBOeHHA y4eOHOro MpeAMeTa 00yJaroImuiicsa Ao/DKeH

yMeTb:

- OmpefensTh XMBble O0BEKTHI B INPUPOZE; TPOBOAWTL HAOMIOeHUs 3a SKOCUCTEMaMH JiIst
BBISIBJIEHUS €CTECTBEHHBIX M AHTPOIMOTeHHBIX U3MEHEeHUH, MHTePIIPeTUPOBAaTh Pe3yJ/bTaThl Hab/Io/1eHnH;

-  TIPOBOAUTH  TpOCTelinve  OWO/IOTMUYECKWe  SKCTIepUMeHTalbHble — WCCIeJOBaHUS  C
coboieHreM TIpaBu/1 6e3011acHOTo oOpailiieHHs ¢ 06beKTaMu U 000py/I0BaHUEM;

- WCII0JIb30BaTh MH(POPMALMIO OMO/IOTMUECKOTo XapaKTepa U3 pa3nyHbIX NCTOYHUKOB;

- TIPOTHO3UPOBATh TIOC/IE/ICTBHSI CBOEH JIeATeTbHOCTH TI0 OTHOIIEHHWIO K OKpY»Karolel cpepe,
COOCTBEHHOMY 3/I0POBBIO; 000CHOBBIBATh M COOJIIOATh MephI MPOMUIAKTUKY 3a00/IeBaHU;

3HaTh:

- CTpoeHMe, MHOTOoOpasue ¥ OCOOEHHOCTH >KMBBIX CHCTEM DPA3HOTO YPOBHSI OpraHU3allvH,
3aKOHOMEPHOCTH TIPOTeKaHUs1 OMOIOTMUeCKUX TIPOLIECCOB U SIBJIEHUH B OKDY)Karollel cpefie, L[eJIOCTHYIO
Hay4YHYIO KapTHHY MHPa, B3aMMOCBSI31 ¥ B3aUMO03aBUCUMOCTH €CTeCTBeHHBIX HayK;

- 3HAUUMOCTb JOCTIDKEHWM OWOJIOTMUeCKOW HayKu U TEXHOJOTMA B  TPaKTHUYeCKOU
JieaTeIbHOCTY YeI0BeKa, Pa3BUTHH COBPEMEHHBIX MeIULIMTHCKHX TEXHOIOTHH U arpoOHOTEXHOIOTHA.

1.3.3 IInaHupyeMble pe3y/ibTaThl 0CBOEHHS y4e0HOTr0 MpeAMeTa:

O6uue KoMmeTeHuU l'[nlaanyeMble pe3y/IbTaThl 00yYeHus! .
O61ue JucnunIiMHapHbIe
OK 01. BeibupaTtb B 4acTH TPYAOBOro | cOpMHPOBaHHOCTh 3HAHUM O MecTe U
Cr1ocoOBbI pellieHus 3a7iad | BOCHUTAHUA: pony 6UOJIOTMM B CHCTEMe HAy4YHOTrO
npogeccCroHaIbHON - TOTOBHOCTb K TPy/ly, OCO3HaHUe | 3HaHUS; (byHKLMOHaTIBHON
JesiTeJIbHOCTU LIEHHOCTHU MacCTepCTBa, | FPAMOTHOCTH YesIOBeKa /Il pelleHUst

! YkasbIBaroTCSI IMUHOCTHBIE 1 MeTarnpegMeTHbie pe3yabTathl U3 PI'OC COO (B mocneanedi pepakiuu ot 12.08.2022) B

OTIJIaro/ibHOM (opme, hopMupyembie 0611ie06pa3oBaTe/IbHbIM yueOHBIM [TPeMeTOM
? [IMCLMIVIMHApHEIE Pe3y/IbTaThl YKA3LIBAKOTCS B COOTBETCTBUM C MX MOJHBEIM TepeudeM Bo ®I'OC COO (B mociegHei
peaakiuu ot 12.08.2022)




IMPUMEHUTE/IBHO K
Pa3/IMUHBIM KOHTEKCTaM

TpyAomooue;

- TOTOBHOCTb K  aKTUBHOU
JeATeTIbHOCTH  T€XHOJIOTHUEeCKOU
U COLMaJbHOW HarpaBIeHHOCTH,
CIIOCOOHOCTH VHULUMPOBATh,
TJIAHUPOBAaTh M CaMOCTOSITETBHO
BBITIOJTHSITh TAaKYHO J€SITe/IbHOCTb;
- WUHTepeC K pa3/uuHbIM cepam

ripoeccroHabHOM
JlesiTeNIbHOCTH,

Osiagenuve YHUBepCalbHbIMU
yueOHbIMU M03HaBaTe/IbHbIMU
JIeUCTBUSIMU:

a) 0a3oBbIe JIOTUYeCcKue
JIeICTBUA:

- CaMOCTOSITE/IbHO
¢opmyrpoBaTth u
aKTya/lrM3UpoBaTh nipobsiemy,

paccMaTrpyBaTh ee BCeCTOPOHHE;
- YCTaHaB/IMBaThb CYI€CTBEHHBIM
MpU3HAK WA OCHOBaHUS [iJIs
CpaBHeHUs, KaccuUKalu W
0000111eHUS;

- OTIpe/IesIsiTh LeJIU [IeSITe/TbHOCTH,
3a/laBaTh MapaMeTpbl U KPUTEPUU
UX JIOCTYDKEHMS;

- BBISIBISATH 3aKOHOMEPHOCTU U
TIPOTHUBOPEUUSI B
paccMaTpUBAeMBbIX SIBJIEHUSX;

- BHOCUTb  KODDEKTHBHI B
JesITeTbHOCTb, OLIEHUBATh
COOTBETCTBUE pe3yJ/bTaToB
L[eJIsIM, OLI€eHUBATh PUCKH
TOC/IeZICTBUM ZeATeTbHOCTY;

- pa3BUBaTh KpeaTHBHOe
MBIIIIJIEHHE TIpu pelIeHuH
JKU3HEHHBIX TIp00IeM

0) 0a3oBBIe HCCIeA0BATE/THCKHE
JIeFICTBUA:

- BJaJeTh HaBbIKAaMU Y4eOHO-
WCC/Ie/J0BaTe/IbCKOM 1 MPOEKTHOU

JieATeTbHOCTH, HaBbIKaMH
paspeliieHus mpoobsiem;

- BBISIB/IATh TIPUUMHHO-
CJIe[ICTBEHHbIE CBSI3U U
aKTya/IM31UpOBaTh 3ajauy,
BBIJJBUraTh TMIIOTE3y ee pelleHus],
HaXOJUTh apryMeHTbI IJIst
[IOKa3aTeybCTBa CBOMX
YTBEPXKEHUH, 3a/1aBaTh

rapaMmeTpbl ¥ KPUTEPUU pelLleHus;
- aHa/IU3UpOBaTh I0JyUyeHHblE B

JKU3HEeHHBIX TIpo0siem;
Cc(OpPMHUPOBAHHOCTh
PacKpbIBaTh cofiep>kaHue
OCHOBOIIOJIATAOIIUX  OHUOIOTUYeCKUX
TEePMHUHOB Y TIOHSTHI: )KW3Hb, K/IETKa,
TKaHb,  OpraH, OpraHW3M,  BW/,
TIOMYJ/ISILMS,, 9KOCHUCTeMa, OHOIeHO3,
ouocdepa; MeTabom3M (obmeH
BeIIeCTB U TIpeBpalljeHWe >SHEepPruu),
roMeocTas (camoperyisLus),
OuocuHTe3 Oernka, CTPYKTYpHasi
OpraHM3aLus JKUBBIX CHUCTEM,
JVICKPETHOCTb, CaMoperyJsiys,
CaMOBOCTIpOM3BeZieHue (PernpoAyKIus),
HacJ1e/[CTBEHHOCTb, W3MEeHUMBOCTb,
JHEPro3aBUCHMOCTb, POCT U Pa3BUTHE,
ypPOBHEBasi OpraHU3aLys;

yMeHHust

chopMHPOBAHHOCTD yMeHHusi
PaCKpbIBaTh cojiep>kaHue
OCHOBOIIOJIATAOIINX  OHOJIOrMUeCcKuX
TEOpUM W  TUIOTe3:  KJIEeTOYHOU,
XPOMOCOMHOM, MyTal[MOHHOM,
3BOJTIOLIMOHHOM, MPOUCXOXKIEHUS
JKU3HU U YeJIOBeKa;

c(hopMHUPOBAHHOCTh yMeHUsI
pacKpbIBaTh OCHOBOTIOJIararoriue
Ouonornyeckue 3aKOHBI u
3aKOHOMEPHOCTU (T. Mengens,
T. Moprasa, H.N. Basuiosa,

3. I'ekkensi, ®. Mronnepa, K. bapa),
TPaHULIbl UX NIPUMEHUMOCTU K >KHUBBIM
cucTeMawm;

nproOpeTeHre  OMbITa  TPUMEHeHUs
OCHOBHBIX MeTO/I0B Hay4YHOT 0
TI03HaHWSA, UCIIOIb3YeMbIX B OMOIOTHH:
HaO/MIOJeHUsT W OMWCAHWSl  KUBBIX
CUCTeM, TIpOLIECCOB U SIBJIEHWU;
OpraHusalnuu " TIpOBe/IeHUs
Oro0rnYecKoro IKCIIePUMEHTA,
BBI/IBIDKEHUSI  TUIOTe3,  BBIBJIEHUS
3aBUCHMOCTH MeX[y UCC/IelyeMbIMUA
BeJIMUMHAMH, 00BsICHEHUSI MT0JTyYeHHbIX
pe3ynbTaToB U (hOopMy/MpOBaHUS
BBIBOZIOB C HCII0/Ib30BaHWEM HayUHbIX
TIOHATUN, TEOPUM U 3aKOHOB;
c(hOpMHUPOBAHHOCTb YMEHHUsI BbIZIE/IATh
CylLlleCTBEHHble TIPU3HAKU BUPYCOB,
K/IeTOK  TPOKapuoT M  SYKapuoT;
OJHOK/IETOYHBIX W MHOTOK/IETOYHBIX
OpraHu3MOB, BHZIOB, OMOreoleHO30B U
9KOCHCTEM; OCOOEHHOCTH TIPOLIeCCOB
oOMeHa BeleCTB U  TpeBpalljeHus!




xofie perIeHus 3aJauun
pe3y/bTarhbl, KPUTUYECKU
OlLIEHWBaTh MX JIOCTOBEPHOCTb,
MPOTHO3UPOBaTh H3MEHeHWe B
HOBBIX yCJIOBUSIX;

- yMeTb TIepeHOCUTh 3HaHHUSI B

TM03HABaTeIbHYIO U
MPAaKTUYeCKYI0 obmactu
JKU3HE e Te/IbHOCTH;

- YMeTh UHTErPUPOBATh 3HAHUS U3
Pa3HBIX MPeJMeTHBIX 00JacTel;

- BBIIBUTaTb  HOBBIE  H/JEH,
rpe/jiaratb OpUTHHAaJIbHbIE
TO/IXO/TbI U PelleHUS;

- CrI0COOHOCThL MX MCI0/Ib30BAHUS
B TI03HaBaTe/IbHOM 1 COLIMATbHOM
MPaKTHKe

SHeprMM B  KJeTKe, (OTOCHHTe3a,
TJIAaCTUYECKOTO W JHEPreTUYeCcKOoro
oOMeHa, XeMOCHHTe3a, MUTO03a, Meli03a,
OT/IO/IOTBOPEHWS, Pa3BUTHS U
Pa3MHOYKEHHUs, WH/IUBU/ya/TbHOT'O
pa3BUTHS OpraHu3ma (OHTOreHe3a),
60pbOBI 3a CYIIIeCTBOBaHUE,
€CTeCTBEHHOTO otOopa,
BUZI000pa3oBaHus,
TIPUCITOCOO/IEHHOCTH
cpese obutaHus,
KOMITOHEHTOB
AHTPOTIOT€HHbIX M3MeHeHUH B
9KOCUCTEMAX CBOEM MECTHOCTH,
KPYTOBOPOTA BELeCTB U TpeBpallieHue
3Hepruu B buocdepe;
CchOPMHPOBAHHOCTL yYMEHHUsI pelaTh
Ouosornyeckye 3a/laud, COCTaBJIATh
TeHOTUTMYECKHEe CXEMbl CKPEeII[MBaHUsI
[T pa3HbIX TWIIOB  HAC/e/[OBaHUS
MPHU3HAKOB y OPraHMW3MOB, COCTaBJISITh
CX€eMBbI TIepeHOCa BeIeCTB U SHEPTUH B
3KocucTeMax (Lieru MUTaHus, TTHIeBbIe
CeTH)

OpraHnU3sMOB K
BJ/IMAHUA
9KOCHUCTEM,

OK 02. Ucnionb30Bathb
COBpeMeHHbIe CpefiCTBa
TIOMCKa, aHaM3a u
WHTepIpeTaLyn
MH(pOpMaLKU U
vH(MOopMal[MOHHbIe
TeXHOJIOTUU [JIIs
BBITOJIHEHUS 3a/]a4
ripoceccroHaTLHOM
JiesiTeTIbHOCTU

B 00/1aCTH IeHHOCTH HAYYHOIO
MO3HAHHUSA:

- c(hopMHUPOBaHHOCTh
MHMPOBO33peHus,
COOTBETCTBYIOLLIErO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU u 0011]eCTBEHHOM
NPaKTUKH{,  OCHOBAaHHOTO  Ha
Janore KyJbTYD,
CTIOCOOCTBYIOIETO  OCO3HaHMIO
CBOEro MecTa B MOJIMKY/IbTYPHOM
MUpE;

- COBEpILEHCTBOBaHUE S3bIKOBOM
Y 4WTaTeIbCKOW KYJbTYPbl Kak
Cpe/iCTBa B3aUMO/JEUCTBUSI MEXIY
JIFO/IbMU U NTO3HAHUSI MUPa;

- OCO3HaHWe L[eHHOCTH Hay4YHOMU
JlesITeJIbHOCTH, TOTOBHOCTb

OCYILIeCTBJIAITb  NPOEKTHYIO U
HCCIIefloBaTe/IbCKYHO
JlesITeNIbHOCTb MHJUBUAYAIbHO U
B I'pyIIIe;

Osiiagenuve YHUBepCalbHbIMU
yueOHbIMU TNI03HaBaTe/bHbIMU
JIeCTBUSIMU:

B) paborta ¢ undgopmanmen:
- B/IQ/IeTh HABbIKAMU TIOJyUYeHHsI
vHpOpMalMi W3 WCTOYHUKOB

c(hopMHUPOBAHHOCTh yMeHUI
KPUTUYECKH OL|eHHUBAaTh HH(OPMAIUIO
Oro0rnYecKoro CoZieprKaHus,
BKJ/TFOYAIOIYIO TICeBIOHAYYHbIE 3HAHMUSI
U3 pa3/IMuHbIX HMCTOUHUKOB (Cpe/CTBa

MaccoBoii  uwHdoOpMalMM,  Hay4yHO-
TIOITyJISIPHBIE MaTepHaJibl);
WHTEPIIPeTUPOBATh 3TUYECKUEe aCIIeKThI
COBpPEMEHHBIX UCCIIeIOBaHUM B
OuvosI0ruY, MeauIHe, OMOTEeXHOJIOTHH;
paccMaTpuBaTh ryio0anbHbIE
9KOJIOTUUECKHEe 1po6IeMbl
COBpeMeHHOCTH,  (OpMHpOBAThL IO
OTHOLIEHUI0 K HHUM COOCTBEHHYIO
TIO3ULIUIO;

c(hopMHPOBAaHHOCTb YMEeHUM CO37aBaTh
COOCTBeHHbIE TIMCHbMEHHbIE W YCTHBIE
Co0011leHNsT Ha OCHOBe OHO0JIOTHYeCKOU
vHopMaLu u3 HEeCKOJIbKUX
VCTOYHUKOB, TPAaMOTHO MWCII0/Ib30BaTh
MOHSAITUMHBIN arnmapar 6uoorun




Pa3HBIX THIIOB, CaMOCTOSITETHHO
OCYILIeCTBJIATE  TIOMCK, aHa/u3,
CHCTeMaTH3aLrio U
VMHTeprnpeTalio  UHMOpMaIuu
pa3MUHbIX BUAOB U  (opm
Tipe/iCTaBJIeHMUs;

- CO3/1aBaTb TEKCThI B Pa3/TUUHBIX
(dopmaTax ¢ yueToM Ha3HaueHHs

vHopMaLu 1%} 1je1eBOr
ay/JUTOpUH, BbIOMpast
ONTUMAa/bHYIO bopmy
Tpe/iCTaB/IeHNs ¥ BU3ya/In3aLiiy;

- OL|eHMBATb  [JOCTOBEPHOCTb,

JIETUTUMHOCTD I/IHQ)OpMaLII/II/I, ee

COOTBETCTBHE  TIPAaBOBBIM U
MOpaJIbHO-3THUECKUM HOpMaM;

- UCII0/Ib30BaTh cpencTBa
UH(OPMAL[MOHHBIX u
KOMMYHHKAIIMOHHBIX TeXHOJIOTHUH
B DeIIeHWH  KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  33ajad  C
cobsroieHreM TpeboBaHMiA
5PrOHOMHKH, TeXHUKU
0e30macHOCTH, TUCHeHB],

pecypcocOepeskeHus1, MPABOBLIX U
3TUYECKUX HOpM, HOpM
rnHMOpMaIMOHHOM 6e301MaCHOCTH;
- B/Ia/IeTh HaBbIKaMH
pacrio3HaBaHuUs U 3aIIUTHI
vHbopMaLvy, WH(POPMAaLMOHHOU
6e30MacHOCTH JTUYHOCTU

OK 04. OddekruBHO
B3alMO/IeMICTBOBATh u
paboTaTh B KOJIIEKTHBE U
KOMaH/ie

- TOTOBHOCTb K CaMOPa3BUTHUIO,
CaMOCTOSITeJIbHOCTH u
CaMooTIIpe/ie/IeHuIO;

-OBJIa/leHle HaBbIKaMH yueOHO-
WCC/Ie[J0BaTe/IbCKOM, POEKTHOU 1
COLMa/IbHOU JIesITe/TbHOCTH;
OB/1ajieHHe YHUBEPCAa/JIbHBIMH
KOMMYHHKAaTHBHBIMH
JIeFiICTBUAMM

0) coBMecTHasi 1eSITe/IbHOCTh:

- TOHMMaTh U UCIOb30BaTh
MperMyIL[ecTBa KOMaHJHOW
VH/IUBU/YaTbHOU paboThI;

- TPUHUMATh 1[eJId COBMECTHOMN
JlesITeJIbHOCTH, OPraHU30BbIBaTh U
KOOP/IMHUPOBaTh JEWUCTBUS TIO ee
JIOCTVDKEHUIO: COCTaB/IATh I/IaH
JIeiCTBUM, pacripefiesiiTb pOJIA C
yueTOM MHEHWM  y4aCTHUKOB
006Cy>K/1aTh pe3y/IbTaThl

nproOpeTeHHe  OMbITa  TPUMEHeHUs
OCHOBHBIX METO/I0B Hay4HOI0
TI03HAHWSA, UCIIO/Ib3YeMbIX B OMOIOTHH:
HaO/MIOJeHUsT W OMWCAHWS  KUBBIX
CUCTeM, TIpOLIECCOB U SIBJIEHW;
opraHu3aLuu U TIpOBeJieHHsT
Oro0rnYecKoro JKCIIePUMEHTA,
BBIJIBIKEHUSI ~ TUIIOTe3,  BbISB/IEHUS
3aBUCUMOCTH MeXJAy UCC/ielyeMbIMU
BeJIMUMHAMH, 0OBsICHEHUS MTOTyYeHHbIX
pe3yabTaToB U (hOpMyJ/IMpOBaHUS
BBIBOJIOB C HCIO/Ib30BaHKEM HayuyHbIX
TTOHATUN, TEOPUM U 3aKOHOB




COBMeCTHOM paboThI;
- KOOD/JVHHUPOBATh U BBITIO/HSTh
paboTy B YCIOBUSIX peaibHOTO,

BUPTYabHOTO U
KOMOMHHUPOBaHHOTO
B3aMMOJIeHCTBYS;

- OCYWIeCTBISTb  TIO3WTHBHOE
CTpaTernyeckoe TIOBefileHHe B
Pa3/TUUHBIX CHUTyaLHsIX,
TIPOSIB/ISITH TBOPUECTBO u
BOOOpaXkeHHe, OBLITE
VHULIMATHBHBIM

OB/ajeHue yHUBepCaJlbHBIMHU

Pery/ISTUBHBIMU /JeHCTBUSMH:
r) IpUHATHE Ce0si W JApYrux
JTIIOfiei:

- TpUHMMAaTb  MOTHUBBI M
apryMeHTbl ADYTMX JOJIeH TIpH
aHa/m3e pe3y/bTaToB
JesITeIbHOCTH;

- TIpU3HaBaTh CBOE TPABO U MPaBO
JPYTHUX JIFOfiel Ha OIINOKHY;

- pa3BUBATh CIIOCOOHOCTh
MOHUMATh MHD C  TO3WLUH
JIPYTOTO UesioBeKa

OK 07. CopzeiicTBOBaTh
COXpaHeHHI0
OKpYKarolllei cpeibl,
pecypcocOepesxeHHIo,
TIPUMEHSATD 3HaHUs 00
W3MeHeHU! KIMMarTa,
TIPUHLIUATIBI O€PeXKTUBOTO
TIPOU3BO/ICTBA,

3¢ }eKTHBHO AeMCTBOBATh
B Upe3BblYalHbIX
CUTYyaLUsIX

B 06./1acTH 3K0/10r14ecKoro
BOCIIMTAHUS:

- c(hopMHPOBaHHOCTD
5KO0JIOTUYEeCKOU KYJ/IbTYPBI,
TOHMMaHWe BJIMSHUS COLIMAaIbHO-
5KOHOMMUECKMX TIPOLIeCCOB Ha
COCTOsIHUE TIPUPOJHOM u
COLMa/IbHOW Cpe/ibl, OCO3HaHUe
r7100a/TbHOTO Xapakrepa
9KOJIOTUUeCKUX TPo0h/iem;

- II/IaHMpOBaHKe u
OCyLL[eCTB/IEHWe  [JeHCTBUA B
OKpy’Karollleld cpefle Ha OCHOBe
3HaHWSl  LeJled  YCTOMUMBOIO
pasBUTHS Ye/IOBeYeCTBa;
aKTMBHOE HeIpusiTue J1elCTBUH,
MIPUHOCALLMX BpeJ, OKpY’Karolen

cpeze;

- yMeHUe MPOrHO3UPOBAaTh
Heb/1aronpusiTHeIe

5K0JIOTUYeCKre MOC/IeICTBUS
npeANpUHUMaeMbIX  JeUCTBUH,
rpeioTBpaLaTh UX;

- pacivpeHue OTbITa
JlesiTeNIbHOCTH 5K0JIOTHUYECKOU
HarpaBJ/IeHHOCTY;

- OBJIa/IeHHe HdaBbIKdMH y‘-IE6HO-

c(hopMHPOBaHHOCTD yMeHUsI
TIPUMEHSITh TIOJTyUeHHbIe 3HAHUS [IJIsI
00BsICHEHUS OMOOrMUeCKUX
TIPOIIECCOB U SIBJIEHUWM, [JIsI TIPUHSTHS
MIPaKTUYeCKUX peleHui B
MOBCEJHEBHOW  J>KU3HU C  LeJIbI0
obecrieueHust 6e30MMaCHOCTH  CBOErO
3[0POBbsi M 3/I0POBbSI OKPY’KAIOIIUX
JFOZIeH, co0/TI0/IeH s 3[0pOBOro obOpasa
JKU3HHU, HOPM TPaMOTHOTO TIOBE/IEHUS B

OKpY’Karolllel  MpUpPOJHON  Ccpefie;
TMOHUMaHue HE00X0JUMOCTH
WCTIO/Tb30BaHUsI JOCTYDKEeHUM
COBpEMEeHHOMU Ouosioruu u
OUOTeXHOMOTHUH [T pallMOHATBHOTO
TPUPO/IOTIO/E30BaHUS




WCC/Ie[J0BaTe/IbCKOM, IPOEKTHOU 1
COLMA/ILHOU J1eTelTbHOCTH

MK 2.5 CobmojaTh
TpeboBaHUs OXPaHbI
OKpYKaroleu cpeppbl,
OXpaHbl TpyAa u
TIPOMBILLIEHHON

Oe30racHOCTH TIpH
CTPOUTE/TbCTBE u

9KCIUTyaTal[d¥  JKeJIe3HBIX
ZIOpOT.

- c(hOpMHPOBAHHOCTh yMeHUst Ha OCHOBe ¢benepanbHOTO
K/IaCCU(MKALIMOHHOTO KaTajiora OTXO/OB OIpefie/iiTh KJacC OIMacHOCTH

OTXOZIOB; arperaTHoe COCTOsIHUE U (u3nueckyro ¢GopMy OTXO/I0B
TIPOU3BO/ICTBA;

- OBJafilecHWe MeTOZaMHu  OrpefiejieHdss  TloKa3aTesleld  YMCTBEHHOM
paboTtocrioco6bHOCTH,  OOBSICHEHWEe  TIOJMyUeHHBIX  pe3y/JbTaTOB U

(opMynupoBaHUe BbIBOZOB (MMHMCBMEHHO) C WCIO/Ib30BAHUEM Hay4HbIX
TIOHSITHM, TeOpHI 1 3aKOHOB;

- c¢hOopMUPOBAHHOCTh YMEHHUSI aHAIU3UPOBaTh WMH(OPMALIMI0 O HAayUHBIX
JOCTIDKEHUSIX B 007aCTM  TeHeTUUYeCKMX  TEeXHOJIOTWM, KJ/I€TOUHOM
WH)KEHEPUH, MUITIEBBIX OMOTeXHO/IOTHA;

- copMHpPOBaHHOCTL YMEHMs aHAJU3HMPOBaTh HMHMOPMALMI0 O Pa3BUTHU
TIPOMBIIIIJIEHHBIX OMOTeXHOJIOTUH M UX IPUMEHEHHH B >KU3HH Ue/I0BeKa




2 CTPYKTYPA U COJAEP)KAHVE YYEBHOMU JIVICIIUIL/INHBI (ITPEJMETA)

2.1 O0beM yueOHOH AMCHMILIMHGI (PeAMeTa) U BHABI y4e0HOoH padoThI

Bup yueOHO# padoThI Obném B
yacax
MakcumasibHas yue0Has Harpy3ka (Bcero) 72
B T.4.
O0béM 00pa3oBaTe/TbHON MPOrpaMMbl YUeOHOH JUCIUIIMHBI (MpeMeTa) 61
B T.4.
OcHoBHOe coep)XxaHue 43
B T.U.
CopeprkaHue yueOHOT0O MaTepHasa 33
MPaKTUYECKUEe 3aHATHUS 8
nabopaTopHbIe 3aHATHS 2
IIpodeccuoHaIbHO-0PUEHTHPOBAHHOE CO/lep)KaHHe 12
B T.U..
TeopeTHyeckoe oOyueHHe 2
TpakTUYeCcKue 3aHATUS 8
nabopaTopHbIe 3aHATHS 2
KoHnTposibHasi pabora 4
CamocrosTe/ibHasi padoTa o0yuaroierocs (Bcero) 11
IIpomexyTouHas arrecTanus B ¢gopme 2
ouggepenyupoearHHozo 3auema (2 cemecTp)




2.2 TemaTHueCKUH IVIAH U CO/iep)KaHue yueOHou AucumnHbl (nmpegmera) OYII.13 BUOJIOT' S

dopmupyembie
HaumeHoBaHue CopepxaHue yue0HOro MaTepHuasia, MpaKTHYecKHe | j1a0opaTopHbIe 3aHATHS, O6bem KOMIETOHIHN
Pa3/iesioB U TeM caMoCTosATe/TbHasi paboTa o0ydJarmuxcs JacoB n
(OK, IIK)
1 2 3 4
1 cemecmp 30
Pa3fien 1. Knerka — cTpyKTypHO-(pyHKIIMOHA/IbHAsA eAMHULIA )KHBOT0
16
Tema 1.1. OK 01
buosorus kak OK 02
Hayka. O0masn 3
XapaKTepUCTHKa
YKU3HH
CopepxaHue yueOHOro MaTepuasa
CoBpeMeHHbIe OTpacav OHOMOrMUecKux 3HaHWK. CBsi3b OMOJIOTMM C ADYTMMH HayKaMu: OMOXUMUS,
brodusrka, 6MoHMKa, reHoreorpadus v p. Poab 1 Mecto 6uosiorny B pOPMUPOBAaHUM COBPEMEHHOM 2
HAyYHOM KapTHHBI MHUpa. YPOBHM OpraHW3al[iM >KUBOW Marepuu. OOIas XapaKTepUCTHUKA >KU3HH,
CBOMCTBA YKUBBIX CUCTeM. XMUMHUUECKUM COCTaB KJI€TOK
CamocTosiTesibHasi padora odyuarommxcs Nel
1. 3ariosiHeHWe TabMMLBI C OMUCAHWEM MeTO/0OB MHKDOCKONMPOBAHMSI C WX [JOCTOWHCTBAMU U
HeJloCTaTKaMH. 1
2. 3arosiHeHUe TabuLbl «BK/a/| yueHbIX B pa3BUTHe OHMOIOTHM».
3. 3arnosiHeHre CpaBHUTETBHOM TaOJUIIbI CXO/[CTBA U PA3/IMUUI )KUBOTO U HEXKHUBOTO.
Tema 1.2. 4 OK 01
CTpyKTYypHO- Cojiep)kaHude yuye0HOro MmaTepuasia 1 OK 02
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(pyHkuoHanbHasn Knerounas Tteopusi (T. IlIBanH, M. IllneineH, P. BupxoB). OCHOBHbIe NOJIOKEHUSI COBPEMEHHOU OK 04
opraHu3anus K/IeTOYHOW Teopuu. THUIBl K/I€TOYHOM OpraHusaljuy: IPOKAPUOTHUYECKUN U 3YKapUOTHUYeCKUM.
KJ/IeTOK OfHOK/IeTOUHble U MHOTOKJIETOYHble OpraHv3Mbl. CTpoeHHe IIPOKapUOTUYeCKOU KieTKH. CTpoeHue

5YKapHOTHUeCKO# KieTku. HekieTouHble (hOpMBI >KU3HM (BUPYChI, bakTeprodaru)

ITpakTHueckoe 3ausaTue Nel 1

BupycHele u OakTepuanbHble 3abosieBaHusl. OOljue TPUHLMIIEI HCIIO/IB30BAHUS JIEKAPCTBEHHbBIX

BerjecTB. OCOOEHHOCTH MTPUMEHeHHsI aHTUOWOTHKOB.

IIpedcmaeneHue ycmHblx coobujeHull ¢ npeseHmayueli, NOO20MOBAEHHbIX NO NEpeuHrd UCMOUHUKOS,

PeKOMeHO0B8AaHHbIX npenodasamesnem

JlabopaTopHasi pabora Nel 2

CrpoeHnue KeTKu (pacTeHUs, )KMBOTHbIE, TPUOBI) U K/IETOUHbIE BK/IIOUEHHS (Kpaxmasi, KapOTUHOH/BI,

XJIOPOIJIAaCThl, XPOMOIJIACTHI)
Tema 1.3. 4 OK 01
CTpyKTypHO- CopepxaHue yueOHOro MaTepuasia 2 OK 02
¢yHknmoHnanbHble | XpomocomHas Teopuss T. Moprana. CTpoeHHe XpOMOCOM. XpPOMOCOMHBbIM Habop KJIEeTOK,
(dhakTopbI TOMOJIOTHUHBIE ¥ HETOMOJIOTHUHBIE XPOMOCOMBI, TaluVIOWJHBIM U AUTIIONAHBIN Habop. HykienHoBbIe
HacaeacTBeHHOCTH | KuoioTel: [THK, PHK HaxoxzeHue B KieTKe, UX CTpoeHHWe W (YHKIMU. MaTpuuHble TpPOLECChl B

KJIeTKe: peryiMkauusi, 6nocunTe3 Oeska, perapanusi. ['eHeTHueCKui KO/ M ero CBOMCTBA

IIpakTnueckoe 3ausiTue Ne2 2

PerieHue 3a/1au Ha onpe/iesieHHe T10C/1e/]0BaTe/IbHOCTH HYK/IEOTH/I0B, aMHHOKHUC/IOT B HOPME U B C/IyYae

M3MeHeHUs oc/ae0BaTe/IbHOCTU HyKaeoTuzaos JTHK
Tema 1.4. 2 OK 02
OOmeH BelecTB ¥ Copepxanue yueOHOro MaTepuasa 1
npeBpalleHue [TousiTvie MeTaboMM3M. ACCUMUJISIUSA U TUCCUMUJISILUS - [IB€ CTOPOHBI MeTabosim3ama. Tumbl oOmeHa
JHEepPruM B KJ/IeTKe BeII|eCTB: aBTOTPOGMHBIM U TeTepoTpPo(dHLIM, a’poOHBI M aHa’poOHBINA. I[lmacTuueckwii 0oOMeH.

dortocuHTe3. XeMOCHUHTe3

CamocrosTesibHasi pabora odyuarormmxcs No2 1

3arnonHeHre CpaBHUTE/TBHOM Tab/UIbl XapaKTePUCTHK TUTIOB 0OMeHa BelecTB
Tema 1.5. 2 OK 02
KusHeHHbIN UK/ | CopepikaHue y4e0OHOr0 MaTepHa/ia 1 OK 04
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KJ1eTKH. Murto3s.
Meiio3

Knerounsli 1juks, ero nepuofbl. MUTO3, ero Crajuyd U MPOUCXOASIIMe TpoLecchl. buosornueckoe
3HaueHWe MuUTO3a. Meiio3 u ero craguu. IloBeseHue xpomocoM B Meiio3e. KpoccuHrosep.
buonorrueckuii CMbICI Meiio3a

CamocrosTesibHasA padora o0yuarommxcsa Ne3 1
Pa3paboTKa /IeHTbl BpeMeHH KU3HEHHOTO LIUK/Ia KIIeTKH
KoHTpo/ibHas MoJieKynsipHbIi ypOBEHb OpraHM3aLiy KUBOTO 1
pabdora
Pa3pgen 2. CtpoeHue u GyHKIIMU opraHu3Ma (Bcero) 18
(14+4)
Pa3pgen 2. Ctpoenue u ¢pyHKimu opranusma (1 cemectp) 14
Tema 2.1. CTpoeHnue 1 OK 02
opraHusMa Copep)xaHue yueOHOro Mmarepuasa: 1 OK 04
MHorokneTouHble OpraHu3mbl. B3auMOCBSI3b OpraHOB M CHUCTEMbl OpPraHOB B MHOTOK/JIETOUHOM
opranusMe. ['oMeocTa3s opraHr3Ma U ero nojjiepkaHue B IpoLecce KU3HeAesaTeIbHOCTH
Tema 2.2. 3 OK 02
DopmbI Copep)xaHue yue0HOro Mmarepuana 2
Pa3MHOXeHHs dopMbl pa3MHOKeHWsI oOpraHu3MoB. becriosioe U T1osioBoe pa3MHOXeHHe. Buzbl  Oecriosioro
OpraHu3MoB pasmMHOKeHus. IlosmoBoe pasmHOkeHue. ['ameTtoreHes y >KUBOTHbIX. CriepMaToreHes M OOIeHe3.
CtpoeHue no/0BbIX K/1eTOK. Onioj0TBOpeHue
CamocrosTenbHas pabora o0yuarmuxcsa Ned 1
3arosiHeHHe TabIULbI ¢ KPaTKOM XapaKTepUCTUKOW U rpruMepaMu (hopM pa3MHOKEHUsI OpraHH3MOB
Tema 2.3. 2 OK 02
OHToOresnes Cojep>xaHue yue0HOro MaTepuasia 2 OK 04
pacTeHuy, WnguByyanbHOe pa3BUTHE OPraHM3MOB. OMOpHoreHe3 U ero ctaguu. [1ocTaMOpPHOHAIBHBIN TIEPUO/,.
JKMBOTHBIX M Crafiuu 1ocT3MOPUOHANBLHOTO pa3BUTHS Y >KUBOTHBIX U uesioBeKa. [IpsiMoe W Herpsimoe pa3BUTHE.
yeji0BeKa buosnornueckoe ctapenue U cMeptb. OHTOreHe3 pacTeHU
Tema 2.4. 4 OK 01
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3aKOHOMEpHOCTH CopepkaHde yueOHOro MaTepuasa 2 OK 02
Hac/1ej0BaHUA OCHOBHBIE TIOHATUSI TEeHeTHKH. 3aKOHOMepHOCTHM oOpa3oBaHusi TameT. 3akoHbl [. MeHpjesns OK 04

(MOHOTMOpPUHOE ¥ TTOJUTHOPHUIHOE CKpelliBaHue). B3aumoielicTBHe reHOB

ITpakTnueckoe 3ausaTue Ne3 2

Pemmenuie 3azjau Ha onpefiesieHye BePOSITHOCTY BO3SHUKHOBEHUS HaC/1e[iCTBEHHbIX ITPU3HAKOB IIPU MOHO-,

-, TIONIMTUOPUAHOM U aHA/M3UPYIOL[EM CKpeL[MBaHUM, COCTaB/eHWe TeHOTHUIIMYeCKUX CXeM

CKpellVBaHUs
Tema 2.5. 4 OK 01
CuenieHHOe Copep)xaHue yueOHOro MaTepuaa 2 OK 02
Hac/1ej0BaHue 3akoHbl T. Moprana. CueruieHHOe Hac/e[oBaHMe T'eHOB, HapylleHue cLerieHus. HacienoBaHue
NPHU3HAKOB TIPU3HAKOB, CLIEMIJIEHHBIX C [10JIOM

ITpakTueckoe 3ansaTue Ned 1

Pemenve 3asau Ha oripefiesieHHe BepOSITHOCTM BO3HUMKHOBEHMSI HAC/Ie[CTBEHHBIX IMPU3HAKOB IPU

CLIeTIJIeHHOM Hac/ie[JOBaHUH, COCTaB/IeHHe TeHOTUIMMYECKHUX CXeM CKpellWBaHUs

CamocrosTennbHas pabora odyuarommxcs Ne5 1

PaspaboTka ryioccapust

2 cemecmp 42

Pa3fien 2. Ctpoenue u ¢pyHKIuM opraiusma (2 cemectp) 4
Tema 2.6. 3 OK 01
3aKOHOMEpPHOCTH Copep:xanue yueOHOro MmaTepuasa 2 OK 02
M3MEeHUYMBOCTH V3MeHUMBOCTE TMPU3HAKOB. BuHIbl KW3MEHUMBOCTU: HacC/Ae[CTBeHHasl W HeHac/leJCTBeHHas. 3aKoH OK 04

rOMOJIOTUYECKUX PSZIOB B HacjeAcTBeHHOM u3MeHumBocTd (H.M. BaBunoB). MyTtaloHHasi Teopusi
M3MEeHUMBOCTH. Bu/ibl MyTalvii ¥ IpUYMHBI UX BO3HUKHOBeHUs. Kapuotun uenoBeka. HacnefcTBeHHbIe
3aboneBaHusi yesioBeKa. ['eHHble ¥ XPOMOCOMHbIe 0o0Jie3HU uesioBeKa. BosjiesHu C Hac/ie[CTBeHHOU
Npe/ipacrosioKeHHOCTb0.  3HAaueHHWe MeJULMHCKOM TeHeTWKW B TMpeJJOTBpallleHu U JieuyeHUd
reHeTHUeCKUX 3a00/1eBaHUl uesioBeKa
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IIpakTHyeckoe 3aHaTHE N5
Pemenue 3asau Ha omnpefeseHue TWIla MyTaluu IIpy Ilepefiaue Hac/Ie[CTBeHHbIX I1PU3HAKOB,
COCTaB/IeHUe TeHOTUITMYEeCKUX CXeM CKpelluBaHUus

KoutposibHas CtpoeHue U QyHKL[MM OpraHr3Ma 1
pabdoTa
Pa3pen 3. Teopus 3Boaonuu 9
Tema 3.1. UcTopus 3 OK 02
3BOJIIOLUOHHOI'0 CopepxaHue yueOHOro MaTepuasa 2 OK 04
yueHHH. [TepBeie s3BosoLMOHHBIe KoHUernumu (JK.b. Jlamapk, >K.JI. brog¢oH). OBomoOLMOHHAs Teopus
MuKkpo3Bo/IIoLHs 4. JapsBuHa. CHUHTeTHUYeCKas: TeOpHUs SBOJIIOLUY U ee OCHOBHbIE IT0JI0KEeHUS.

Mukpossomorus. [lonynanus Kak 371emMeHTapHas e[uHMLia 3BO/OLMU. ['eHeTMUeckue OCHOBBI

3BOMIOLMH. OJieMeHTapHble (aKTOpbl 3BOMOLMU. EcTecTBeHHBIM OTOOp - HampaBsiOMUi (aKTop

3Bo/moLMH. Buioobpa3oBaHue Kak pe3y/IbTaT MUKPO3BOJIIOLMU

CamocTosTesibHasi pabora odyuarommmxcsi Ne6 1

PaspaboTka ryoccapusi

Pa3paboTKa /1eHTbl BpeMeHH Pa3BUTHS SBOJIFOLIMOHHOTO YUeHHsT
Tema 3.2. 3 OK 02
Makpo3BoJronus. Copep:xanue yueOHOro MmaTepuasa 2 OK 04
Bo3HMKHOBeHMe U MakposBomornyss. PopMbl M OCHOBHble HampaB/ieHusi Makpossomonuy (A.H. Ceepuos). IlyTtu
pa3sBUTHeE )XM3HM Ha | IOCTIKeHUst brosiornyeckoro rnporpecca. CoxpaHeHue 6ruopa3Hoobpasus Ha 3emiie.
3emie I'nnioTessl ¥ TeOpUKM BO3HUKHOBEHUS >XWU3HU Ha 3emsie. IlosiBeHue MepBbIX K/IETOK M UX 3BOHOLMSL.

[IpokapuoTel U 3yKapuoThl. [IpoMCXOKeHue MHOIOK/IeTOUHBIX OpraHvM3mMoB. BoO3HUKHOBeHHe

OCHOBHBIX 1JapCTB 3YKapuoT

CamocrosTennbHas pabora o0yvarmuxcs Ne7 1

Pa3paboTKa /ieHTbl BpeMeH! BO3HUKHOBEHHS M Pa3BUTHS JKU3HU Ha 3emiie
Tema 3.3. 3 OK 02
ITponcxoxpenune Cojep)kaHue yueGHOro MaTepuaia 2 OK 04
Yye/l0BeKa —

AHTpOHOJ’IOFI/IH — HdYKd O 4eJIOBEKe. CucTemMaTHuecKoe II0JI0KeHUe ueJIoBeKa. CXOACTBO 1 OT/INUKA
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aHTpOIOreHe3

yesioBeKa C )KUBOTHBIMHU. OCHOBHBIE CTaZIMM AHTPOIIOTeHe3a. DBOJTIOLMSI COBPEMEHHOTO Ue/loBeKa.
YenoBeueckre pachl W UX €AWHCTBO. BpeMss U TMyTH paccefieHHsi UesioBeKa TIO0 TIIaHeTe.
[Tprcnocob61eHHOCTh YeIoBeKa K Pa3HbIM YCJIOBUSIM CPeJibl

CamocTrosTesibHasA padora o0yuarommxcsa Ne8 1

Pa3paboTKa /IeHThl BpeMeHH MTPOMCX0KIEHHS ueioBeKa
Pazgen 4. Okoorusa 17
Tema 4.1. 2 OK 01
JKO/IoTHYeCKHe Copep:xaHue yueOHOro MaTepuasa 2 OK 02
(axkTopsI U cpeabl Cpenbl 00WTaHMS OpPraHW3MOB: BOJHAsl, Ha3eMHO-BO3ZYILHasl, TOYBEHHas, BHYTPHOPTraHW3MeHHasl. OK 07
JKM3HHU du3MKo-XxUMUUecKre 0COOEHHOCTU CpeJi OOWTaHWs OpraHu3MOB. IIpucriocobsieHUsi OpraHW3MOB K

JKU3HU B pasHbIx cpejax. [loHsTue »3Kosornyeckoro akropa. Knaccudukaius 35K0I0rnyecKux

(aktopos. ITpaBuio munumyma FO. JTubuxa. 3akoH TonepantHocty B. Ilendopaa
Tema 4.2. 3 OK 01
IMonynsanus, CopepxaHue yueOHOro MaTepuasia 1 OK 02
co00111eCcTBa, JKosoruueckass XapakTepyuCTHMKa BHJAa W MOMYJALMU. JKOJOrMueckas HUIIA BUAA. DKOJOTMYeCKHue OK 07
KOCUCTEMBI XapaKTepucTUKU momy/siuyu. CoobirjecTBa U SKocucTeMbl. brorieHo3 v ero crpykrypa. CBsi3u MeXAy

opraHu3Mamu B OuorieHo3e. CTPYKTYpHbIe KOMIIOHEHTBI SKOCHUCTEMBI: TPOAYLIEHTHI, KOHCYMEHTHI,

penylieHTbl. KpyroBopoT BellleCcTB ¥ MOTOK 9HePTUU B 3KocucTeMe. Tpodryeckue YpPOBHU

IIpakTHuyeckoe 3aHsATHE N6 1

PelleHre MpakTMKO-OPHEHTHPOBAHHBIX PACUETHBIX 3a/laHAK 10 TepPeHOCY BelleCcTBa U SHEPrud B

9KOCHCTEeMaXx C COCTaB/eHHeM TPohHUeCcKUX Liernel U mrupamu 6MoMacchl ¥ SHEepruu

CamocrosTenbHas padora odyuarommxcsa Ne9 1

CocraB/ieHye cxemM KPyroBOpOTa BeLeCcTB
Tema 4.3. Buocdepa 2 OK 01
- r/100a/1bHas Cojep>xaHue yuye0HOro MaTepuasia 2 OK 02
IK0J/IOrHYecKas Buochepa — >kuBas obosouka 3emim. PasButue rmipeActaBieHuwidi o Ouocdepe B Tpygax B.IJ. OK 07
cucrema Bepnagckoro. Obnactu 6uocdeps! 1 ee KoMrioHeHThIL. JKuBoe BelijecTBO 6rocdeps ¥ ero dyHKLUH.
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3aKOHOMEpPHOCTH CyIriecTBOBaHMs Ouochepbl. OcobeHHOCTH OHOChephl Kak r7100ambHON IKOCUCTEMBI.
NuHaMuueckoe paBHOBecre B Ouocdepe. KpyroBopoThl BeljeCTB U OMOreOXUMHUECKHUE I[UKJIBI.
['nobasibHBIE SKOIOTHUYECKHe TTPO06JIeMbl COBPEMEHHOCTH

Tema 4.4. Bnusinue 4 OK 01
AHTPOIIOreHHbIX Copep)xaHue yueOHOro Mmarepuaa 2 OK 02
¢axkTopoB Ha AnTpOroreHHble BO3/IeHCTBUS Ha Ouocdepy. 3arps3HeHUs] KaK BUZ, aHTPOTIOT€HHOT'O BO3ZeMCTBUS. OK 04
ouochepy AHTpOMOreHHble BO3/leiiCTBUsS Ha arMmocdepy. Bo3sgelictBus Ha rugpocdepy. Bo3spelictBus Ha OK 07

mutochepy. AHTpONIOreHHbIe BO3ZIEMCTBHSI Ha OMOTHYeCKHe COOO0ITeCcTBa. K 2.5

ITpakTnueckoe 3ausTHe Ne7 (mpogecCHOHA/ILHO-0PUEHTHPOBAHHOE) 2

OTX0/1bI TIPOX3BO/ICTBA
Tema 4.5. Biusinue 4 OK 02
COLMa/IbHO- CopepkaHue yueOHOro MaTepuasia 2 OK 04
3KO0J/IOTHYeCKHX 30poBbe U ero cocrasistole. PakTopel, 10J0KUTE/IBHO U OTPULIATeIbHO B/MSIOLME Ha OpraHU3M OK 07
(axkTopoB Ha yesioBeKa. [IpobsieMa TeXHOTeHHBIX BO3/I€HCTBHI HA 3/]0pPOBbe UeoBeKa (3/IeKTPOMAarHUTHBIE TIOJIS, IIK 2.5
3/I0pOBhLe Ue/I0BeKa | ObIToBasi XUMMUS, U30bITOUHbIE IIIyMbl, pafialivs U T.I1.). AJanTalusi opraHi3Ma uesioBeka K akropam

oKpykatoriei cpefpl. [IpuHIMIEl opMupoBaHus 3710poBbecOeperaroliero nopefeHus. Ousnueckast

aKTHBHOCTb U 3/10pOBbe. broXyMMuyeckKue acrekThbl palMOHa/IbHOIO MUTaHUs

JTaGoparTopHas pa6ota Ne2 (mpodeccHoHaTbHO-0PHEHTHPOBAHHOE) 2

YMcTBeHHast paboToCIoCOOHOCTh
KoHTpo/ibHas TeopeTrueckue acrieKTbl 3KOJIOTUU 2
pabdora

IIpodeccuoHanbHO-0OpHEHTHPOBAHHOE Cofiep)KaHue (cofep)KaHUe MPUKJ/IAJHOT0 MOy /i)

Pa3pen 5. buosiorus B )Ku3HU 10 OK 01
Tema 5.1. 5 OK 02
BuoTexHO/I0r1H B Cojepxanue yue0HOro marepuaia 2 OK 04
JKM3HM KaX/I0Tr0 buoTexHonorysi Kak Hayka W Tpou3Bo/CTBO. OCHOBHBIe HarlpaB/ieHUsi COBPEMEHHOUW OHMOTeXHOJIOTHHU. IK 2.5

Mertoabl 6uoTexHo/MOrMH. OOBEKTHI OMOTEXHOJOTHM. JTHKA OWOTEXHOJIOTUYECKUX U TEeHEeTHUeCKUX

JKcrepuMeHTOB. [lpaBWia ToMCKa M aHanu3a OMO3KOIOTMuUecKod HH(OpMAaLMM U3 Ppas3IMuHBIX

WCTOYHUKOB (HayyHasi W ydueOHO-Hay4Hasi JIUTepaTypa, CpPe/iCTBAa MacCOBOW WH(GOpPMALUH, CeTb

VIHTepHeT u ipyrue)

IIpakTHyeckoe 3aHaTHe Ne8 2

Keticbl Ha aHanM3 WHQOPMALMM O HAYUYHBIX [OCTM)KEHUSIX B 00/1aCTU TeHeTHUeCKHWX TeXHOJIOTHH,
K/JIETOUHOW WH)KEHEPUH, MMUIIEBBIX OMOTEXHOJIOTHH.
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CamocrosTenibHasi pabora odyuarormuxcs Nel0
[ToAroToOBKa Npe3eHTaL|HU [I/IsI 3aLUThI Kelica

Tema 5.2. 5 OK 01
buorexHo/10ruM B IIpakTHyeckoe 3aHATHE N9 4 OK 02
NPOMBILIJIEHHOCTH | Keiickl Ha aHa/mM3 MH(GOPMAIMY O Pa3BUTUN TIPOMBIIIJIEHHBIX OMOTEXHO/IOTHIA OK 04
IK 2.5
1
CamocrosTennbHas padora odyuarommxcsa Nell
[ToAroToBKa rpe3eHTaLUU JJ1s 3allMThI Kelica
ITpoMe)XyToUuHasi aTTecTalys Mo AUCHUIIMHE (MpeaMeTy): b depeHIIMPOBaHHBIN 3aUeT 2
Bcero: 72
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3. YCJ/IOBUSA PEAJIMBAIIAU ITPOI'PAMMBI YYEBHOI'O ITPEJMETA

3.1 TpeGoBaHusA K MUHUMAILHOMY MaTe€PUA/IbHO-TEXHHYECKOMY 00ecredeHHIo

YuebHbIl NpejMeT peanu3yeTcs B yueOHOM KabuHeTe OMOIOTHN.

O6opyzoBaHre yueOHOro KabuHera:

- TI0CaZlouyHble MecTa M0 KOJIMUeCTBY 00yUaroLuxcs;

- pabouee MecTO TperofiaBaTe’is;

- MeToJMYecKue MaTepuassbl 110 NpeJMeTy.

TexHuueckue cpeacTBa o00yueHwss pabouero MecTa TIperoiaBaresis: KOMITbIOTEPHOE
obopy/ioBaHMe, COOTBETCTBYIOLlee COBPEMEHHbIM TpeOoBaHHsIM 6e30MacHOCTM M Haf&KHOCTH,
Tpe/lyCMaTpPUBAOIiee BO3MOKHOCTb MHOTO(YHKI[MIOHABHOTO MCIOb30BaHUsI KaOMHeTa C Lie/bio
n3yueHus yueOHOro TipeZiMeTa, My/IbTUMeIuiiHOe 000pyjoBaHue (TTPOEKTOP U MPOeKLMOHHBINA SKPaH
WIM MHTepaKTHUBHas 0CKa), JIOKalbHasi CeTh C BbIXOZIOM B Internet.

3.2. Iu¢opmariuoHHOe o0ecrieueHHe peaan3alji MporpaMMbl

st pearm3anuy iporpamMmbl 6nbroTeuHsiii oy oOpa3oBaTenbHON OpPraHW3ald 10/DKeH
UMeTb T[leyaTHble W/WIM 3/IeKTPOHHbIe oOpa3oBaTesibHble U HWH(OPMal[MOHHBIE PecypChl,
pPeKOMeH/lyeMble /IS CTI0/Ib30BaHus B 00pa30oBaTelbHOM TpoLiecce.
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IlepeueHb yueOHBIX U3AAHUI, JOTIO/THUTE/THHON UTepaTypbl IHTEpHeT-pecypcoB, 6a3bl
JAHHBIX 0MO/THOTeUHOro (hoH/a:

3.2.1 OcCHOBHbIE HCTOYHUKH:

1. buomorus: 10-1 kmacc: 6a3oBblii ypoBeHb : yuebHuk / B. B. Ilaceunmk, A. A.
Kamenckuii, A. M. Pyb61ioB [u ap.] ; moa pegakuueii B. B. [Taceunuka. - 5-e u3f., crep. - Mockea :
[Tpocemenue, 2023. - 223 c. - ISBN 978-5-09-103624-4. - TekcTt : 37eKTpoHHBIA // JlaHb :
31eKTpoHHOOubIMoTeuHas: cuctema. - URL: https://e.lanbook.com/book/334994 - Pexkum goctyma:
ny1a aBTopus. [Tonb3oBatesnelt/

2. bBuosnorusi: 11-ii knacc: 6a30BbIi ypoBeHb : yuebHuk / B. B. Ilaceunuk, A. A.
Kamenckwuii, A. M. Py61ioB [u ap.]. - 6-e u3g., crep. - Mocksa : IIpocemjerue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - TekcT : 371eKTpOHHbIN // JlaHb : 3/1IeKTPOHHO-OMb/MoTeuHasi cuctema. - URL:
https://e.Janbook.com/book/409211 - Pexxum AocTyna: [ijisi aBTOPU3. [10/1b30BaTeIei.

3.2.2 Ilepeuens mpogeccHoHaIbHBIX 0a3 JaHHBIX M MH(OPMAHOHHBIX CIPABOYHBIX
CUCTEM:

3. KoHcynbranTIInutoc : cripaBOYHO-MIOUCKOBasi cucTeMa : opuLManbHbli cadt. — URL
: https://www.consultant.ru/. - TeKCT : 371eKTPOHHBIN

4. TapaHT : uH(pOpPMaLMOHHO - npaBoBoi noptan. — URL : https:/www.garant.ru/ . —
TeKcCT : 37IeKTPOHHBIM.

5. Kogekc : npodeccruonanbHas crpaBouHas cuctema. - URL :http://www.kodeks.ru/. —
TeKcT : 371eKTPOHHBIN

6. OnekTpoHHasi OubO/MMOTeKa YueOHO-MeTOAUYECKOro IjeHTpa M0 00pa3oBaHUIO Ha
JKeJIe3HOJOPOXKHOM TpaHcropTe : odpuumanbHbii cat. — URL  : https://umczdt.ru/books/. —
PexxuMm focTyma: [l aBTOpU3. MOJIb30BaTesiel. - TeKCT : 5/1eKTPOHHBIM.

7. JlaHb : 2/ieKTpoHHasi 6ubuoTeuHasi cucrema. — URL : https://e.lanbook.com/. — Pexkum
JIOCTyTIa: Jj1s1 aBTOPU3. M0JIb30BaTesIel. - TeKCT : 3/IeKTPOHHBIN.

8. BOOK.ru: 3nmekTpoHHO-0MOMMoTeuHasi cucteMa : caut / KHOPYC : u3gaTenbCTBO
yueOHoi iuteparypbl. — URL : https://book.ru/. — Pexxuim ocTyma: jsi aBTOPH3. T0J/Ib30BaTesen
- TekcT : 2/IeKTPOHHBIMN.

9. eLIBRARY.RU : nHayuHas s3nekTpoHHasi Oubmmorteka : caiiT. — Mocksa, 2000. —
URL : http://elibrary.ru. — Pexxum pocTyna: /s 3apervcTpyp.. ToJsib3oBaresneil. — TekcT :
3/1eKTPOHHBIN.

10. MuHucTepcTBOo TpaHcropta Poccuiickoit @egepaiiuy : OoUIAANBHBIA CaUT. —
Mockga, 2010-2025. — URL : https://mintrans.gov.ru/. — TeKCT : 37IeKTPOHHBIM.

11. PXK/ : opurmanbheiil caidt. — URL : https://www.rzd.ru/. — TeKCT : 3/71eKTPOHHBIM

12. depepanbHOe areHTCTBO >KeJIe3HOJOPOKHOTO TPaHCIOpTa : O(pHULMAIbHBINA CaWT. —
Mockaa, 2009-2025. — URL : https://rlw.gov.ru/. — TeKCT : 371eKTPOHHBIM.
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4 KOHTPOJIb 1 ONEHKA PE3YJ/IbTATOB OCBOEHUA YYEBHOI'O ITPEIMETA

KoHTponb ¥ OIleHKa pe3y/bTaTOB OCBOEHHUS yueOHOro TpeMeTa pPAaCKPBIBAIOTCS 4Yepe3
JMUCIUIUIMHAPHBIE pe3y/bTaThl, HarpaB/ieHHble Ha (OpMUpOBaHUE OOIMX U TIPodheCcCHOHATBHBIX
KOMIIeTEHIIWH TI0 Pa3/iesiaM ¥ TeMaM CO/iepyKaHusl yueOHOTo MaTepurania.

[TpomexxyTouHasi aTTectaliusi B hopme ouggepeHyuposaHHo20 3auema.

Ob6uas/npodeccuonanbHast

Pa3MHOXe€HHS OPraHru3MOB

Pa3pen/Tema Tun oLeHOUYHBIX MepPONPUATUH
KOMIIeTeHI[UsA
Pazgen 1. Kinerka - | KoHTponbHas pabota
CTPYKTYPHO- «MonekynsipHbIv YPOBEHb
¢pyskumonanbHan OpraHuv3aLu >XUBOr0»
eAUHHULIA )XUBOT'0
OK 01 Tema 1.1. Buosioruss kak | PpoHTa/bHBIN OMPOC
OK 02 HayKa. OO6mas | 3aro/iHeHHe TabULBI C
XapaKTepUCTUKA KU3HU OMUCaHUEM MeTO/IOB
MHKDPOCKOIHUPOBaHUS C 150'¢
JJOCTOMHCTBAaMU M Hel0CTaTKaMH1
3aronHeHne Tabymmnbl  «Brag
yUeHBIX B Pa3BUTHe OUOJIOTHN»
3aroHeHue CpaBHUTE/IbHOU
Tab/MULIBI CXO/CTBA W pa3IAuYMM
JKUBOT'O U HEXKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OLeHUBaeMass  JUCKYCCUS IO
OK 02 (dbyHKI[MOHA/TbHAsS BOIIPOCaM JIeKLIUU
OK 04 OpraHu3alus KJIeToK BrimonHenue 51 3auura
nabopaTopHO# paboThbI
ITpakTiyeckoe 3aHATHe.
IIpencrasienue YCTHBIX
COOOLI[eHH C  TIpe3eHTalUel,
MOATOTOB/IEHHBIX M0 TIePeuHI0
VICTOYHUKOB, PeKOMeH/0BaHHbIX
TipernoziaBaresemM
OK 01 Tema 1.3. CrpykKrypHO- | @pOHTaIBHBINA ONPOC
OK 02 (dbyHKIMOHa/bHbIe (PakTophl | [IpakTUUecKoe 3aHsITHE
Hac/aeCTBEHHOCTH
OK 02 Tema 1.4. O6MeH BelijecTB ¥ | @pOHTAIBHBINA OMPOC
rpeBpallleHe SHeprud B | 3aroJiHeHHe CpaBHUTETbHOU
KJIeTKe TaOJ/IMI[BI XapaKTePUCTUK TUITOB
oOMeHa BeIlecTB
OK 02 Tema 1.5. JKusHennbiii | O6cyxaeHue 1o BOIpPOCaM
OK 04 LMK  KJIeTKu.  MWuTo3. | jekuuu
Metios Pa3paboTka  /IeHTBI  BpeMeHHU
JKU3HEHHOT0 [JMKJIA KJIeTKU
Pazgen 2. Ctpoenne wu | KontposbHas pabora «CrpoeHue
(¢yHkuu opranuszma Y QYHKIMM OpraHu3Ma»
OK 02 Tema 2.1. Crtpoenue | OnjeHuBaeMast JUCKYCCUS
OK 04 opraHusMa
OK 02 Tema 2.2. @®opmbl | PPOHTABHBIN OMPOC

3aronHeHWe TabMUIBI C KPAaTKOU
XapaKTepPUCTUKOW M TpUMepaMH
(opM pa3MHOKEHHsI OPraHU3MOB
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OK 01

Tema 2.3. OHToreHes

TectupoBaHue

OK 02 pacTeHul, JKUBOTHBIX U
OK 04 yesioBeKa
OK 01 Tema 2.4. 3akoHOMepHOCTU | DpOHTaNBHBIN OMIPOC
OK 02 Hac/el0BaHus TectupoBaHue
OK 04 [IpakTHyecKoe 3aHATUE
OK 01 Tema 2.5. CugemuienHoe | TectupoBaHue
OK 02 HacjiejoBaHue NPU3HAKOB PaspaboTka ryioccapusi
[TpakTHueckoe 3aHsTHE
OK 01 TectrpoBaHue
OK 02 [IpakTHueckoe 3aHgaTUE
OK 04 Tema 2.6. 3aKOHOMEPHOCTH
H3MEeHUYUBOCTU
Paszpen 3. Teopus
3BOJIIOLUU
OK 02 Tema 3.1. Ncropusi | @poHTaIBHBIN OMPOC
OK 04 3BOJIIOLIMOHHOTO  yueHHs. | Pa3paboTka rioccapus
MuKpo3BomIOLMsS Pa3paboTka  JIeHTbl ~ BpeMeHH
pasBUTUSA 5BOJIFOLIMOHHOI O
y4eHUsI
OK 02 Tema 3.2. Makpossomouus. | OneHvBaeMast JUCKYCCUS
OK 04 Bo3HuKHOBeHUe U pa3BuTHe | Pa3paboTka  JIeHTbl ~ BpeMeHH
JKV3HU Ha 3emie BO3HUKHOBEHHWS U  Pa3BUTUSA
JKU3HU Ha 3emie
OK 02 Tema 3.3. Ilpoucxoxjenue | @poHTaIbHBINA OMPOC
OK 04 yesioBeKa — aHTpOIIoreHes PaspaboTka JiIeHTbl ~ BpeMeHHU
TIPOUCXOXK/IEHUS UeloBeKa
Pa3pen 4. JKosiorus KonTponbHas pabota
«Teopetnueckue aCITeKTBI
5KOJIOTUN»
OK 01 Tema 4.1. Dxonoruyeckue | TectupoBaHue
OK 02 (hakTOpBI U Cpe/ibl XKU3HU
OK 07
OK 01 Tema 4.2. [Ilonynsuus, | CocTaB/ieHWe CXeM KpPYyroBopoTa
OK 02 coo0I111eCcTBa, SKOCUCTEMBI BeIIeCTB
OK 07 [TpakTHyeckoe 3aHATUE
OK 01 Tema 4.3. bBuocdepa - | OuieHuBaemasi JUCKYCCUSI
OK 02 ryiobanmbHas 3Kojiorudeckas | TecTrpoBaHue
OK 07 cucrema
OK 01 Tema 4.4, Bnusinve | TecTupoBaHue
OK 02 aHTpororeHHbIX (akTopoB | [IpakThueckoe 3aHsTHe
OK 04 Ha Guocdepy
OK 07
K 2.5
OK 02 Tema 4.5. Bmusinve | OueHuBaemasi JUCKYCCHUS
OK 04 COLIMAIbHO-3KOJIOTUYECKUX | BeinosiHeHue 71abopaTopHOI
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OK 07 (akTOpOB Ha  370pOBbe | pabOTHI
[IK 2.5 yesioBeKa
Pa3gen 5. DBuonorusa B | 3auura Kekca: TIpe/CTaB/ieHUe
JKM3HHU pe3y/bTaTOB  peLleHus  KelCcoB
(BBICTYI/IEHME C MIpe3eHTalen)
OK 01 Tema 5.1. buoTtexHosoruu B | BeimonHeHWe Kelica Ha aHanu3
OK 02 JKA3HU KaK[0ro MH(popMaLru 0 Hay4HbIX
OK 04 JTIOCTH)KEHUSIX B obactu
IIK 2.5 reHeTUYeCKUX TEeXHOJIOTUH,
K/IeTOUHOMU HH)XKeHepuH,
TMULIEBbIX OMOTEXHOIOTUH,
Tripe/iCTaB/IeHHe pe3y/bTaToB
peleHust KelcoB
OK 01 Tema 5.2. buoTexHosoruu B | BeimonHeHWe Kelica Ha aHanu3
OK 02 TIPOMBILIIECHHOCTU MHpopMaLu 0 pasBUTUU
OK 04 TTPOMBIIIIJIEHHBIX OMOTEXHOIOTHH,
[IK 2.5 rpefiCTaB/eHHe pe3y/bTaToB

pelleHUs KelicoB
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5. IEPEYEHD UCIIOJ/IB3YEMBIX METO/J1OB OBYYEHUSA

5.1 IlaccuBHBIe:

- JIEKIIMY TPaZULIMOHHbIe Oe3 MpUMeHeHHsI MyJIbTUMEIUHHBIX CPeACTB U 0e3 pa3faToyHOro
Marepuarna;

- IeMOHCTpaIys yueOHbIX (UIBMOB;

- pacckas;

- CeMMHaphI, IPEUMYILECTBEHHO B BU/Ie 00CY>KAEHUS JOK/Ia/I0B CTYJEHTOB T0 TeM WA UHBIM
BOIIPOCAM;

- CAaMOCTOSITe/IbHbIE ¥ KOHTPOJIbHBIE PaOOTHI;

- TeCTHI;

- YTeHWe U OTpocC.

(83aumodeticmeue npenooagamensi Kak Ccybsekma ¢ o0OyuarWumMcsi Kak o0b6vekmom
no3HaseamebHoOl 0esimeabHOCMU).

5.2 AKTHUBHbIe U HHTepaKTHBHbIE:

- aKTHIBHbIE ¥ UHTEPAKTHUBHbIE JIEKLIWY;

- pabora B rpymmax;

- yueOHast AUCKYCCHS;

- IeJIOBbIe U POJIeBbIe UTPhI;

- UITPOBBIE YIIP@KHEHMST;

- TBOpYeCKUe 3a/IaHus;

- KpyTJible CTO/IbI (KOH(ePeHIUH) C UCIOIb30BaHUeM CPeJiCTB MY/IbTUME/INa;

- perieHue TIPOOJ/IEMHBIX 3a/ay;

- aHa/IM3 KOHKPeTHBIX CUTYalul;

- MeTO/, MOZIy/IbHOTO 00yueHwUs;

- o0yueHHe C MCI0/Ib30BaHNEM KOMIIbIOTEPHBIX 00yUarOIX MPOTrpaMm;

(83aumooeticmeue npenodasamenss Kak cybwvekma ¢ obyuarowumca Kak cybwsekmom
nosHasamesbHol OesimeabHOCMU).

23



