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1 MACHOOPT PABOYEM MPOT'PAMMBI YYEBHOTI'O IPEJIMETA
OVII.13 BUOJIOI'Uus1

1.1 O6nacTh npuMeHeHHus padoyeii MPOrpaMMblI

Pabouass mporpamma yue6Horo mnpeamera OVYIIL.13 bBuosnorus sBisercss 4acTbio MPOTrPamMMBbI
cpenHero oodmero obpaszoBanus no cnenuaabHocTH CIIO 23.02.08 CTpoUTENnbCTBO KENE3HBIX I0pOT,
MyTh U yT€BOE XO35ICTBO

[lpn peammzammm pabodell TPOrpaMMBI MOTYT HCIIONB30BATHCS pa3IMYHbIe 00pa3oBaTEbHBIC
TEXHOJIOTUH, B TOM YHCJIE IUCTAHIIMOHHbIE 00pa30BaTENIbHbIE TEXHOJIOTUH, HIIEKTPOHHOE 00yUEHHE.

Pabouass mporpamma yueOHoro mpemmera OVIIL.13 buonorus mMoxker OBITh HCIOJIB30BaHA B
npoeCCUOHATBHON MOJArOTOBKE, IEPEroJroTOBKE M TOBBIIICHUHM KBAIM(QUKAMK pabodux 10
npodeccusim:

14668 MonTep nyTu;

18401 Curnamnucr.

1.2 MecTo yueonoro npeamera B crpykrype OIIOII-IIIICC3:

B yueGnbix mmanax OIIOII-IIIICC3 yue6noro mpeamer OVYIIL.13 buonorust BXOAUT B COCTaB
00mux y4eOHBIX MpeaMeToB, GOPMHUPYEMBIX U3 00s3aTeNbHBIX MTpeaMeTHBIX obnacteit ®I'OC cpennero
obmero oOpaszoBanus, it crnenuansHocTel CIIO. C yuérom mpoduis ocBauBaeMoil CrieUalbHOCTH
JaHHBIN yueOHbIN NpeaMeT peanusyercs Ha 1 Kypce.

1.3 [lnanupyemble pe3yJibTaThl OCBOEHHS y4eOHOIr0 MpeaMeTa:

1.3.1 Leab yyeOHOro npeamera:

¢dbopMupoBaHUE Y O0yYalOUIMXCs MPEACTABICHUS O CTPYKTYPHO-(YHKIMOHAJIBLHOW OpraHU3aluu
KHBBIX CUCTEM Pa3HOT'O PAHTa KaK OCHOBBI IPUHSTHUS PELICHUH B OTHOLIECHUH OOBEKTOB XKHUBOW IPUPOIBI
U B IPOU3BOJICTBEHHBIX CUTYyalIHsIX.

1.3.2 B pe3yabrare ocBOCHHsI Y4eOHOI0 IpeaMeTa 00y4aIOIHNICs J0JKeH

yMeThb:

) OTIpeNieNIATh JKUBbIE OOBEKTHl B MPHUPOJE; MPOBOJIUTH HAOIIOAEHUS 332 3KOCHUCTEMaMH s
BBISIBJICHUSI €CTECTBEHHBIX M AHTPOIIOT€HHBIX U3MEHEHUHN, HHTEPIPETUPOBATH PE3YJIbTAaThl HAOII0ICHUII;

) OPOBOJIUTH  HpoCTelIMe  OWOJIOTHYECKHE  OKCIIEPUMEHTANbHBbIE  HCCIEOBAHUS  C
coOroieHUEM TTpaBUIl 0€30MacHOro o0palleHusl ¢ 00beKTaMH U 000pyAOBAHUEM;

) UCII0JIb30BaTh MH(OPMAINIO OMOJIOTHUECKOro XapaKkTepa U3 pa3iIMyHbIX HCTOYHHUKOB;

IPOrHO3UPOBATh MOCJEACTBUS CBOEH NEATEIBHOCTH MO OTHOILIEHHUIO K OKpY»Karollel cpene,
COOCTBEHHOMY 3/10pOBBIO; 00OCHOBBIBATh U COOJIIOIATh MEPbI MPO(UIAKTUKH 3a00I€BaHUM;
3HATh:

) CTpPOEHUE, MHOrooOpa3ue M OCOOEHHOCTH JKMBBIX CHCTEM pa3HOI'O YPOBHS OpraHU3alluH,
3aKOHOMEPHOCTH MPOTEKaHUsI OMOJIOTUUECKUX MPOIIECCOB U SIBIICHUN B OKPY>KAIOIIEH cpesie, IEIOCTHYIO
Hay4YHYIO KapTHHY MUPA, B3aUMOCBS3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

) 3HAYMUMOCTh JIOCTH)KCHHH OMOJIOTMYECKOH HAayKd U TEXHOJOTHH B TPAKTHYECKOU
JeSITeIbHOCTH YEJIOBEKA, Pa3BUTUH COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTHH U arpoOMOTEXHOIOT HH.

1.3.3 Ilnanupyembie pe3yJabTAThl 0CBOEHHS Y4eOHOI0 MpeaMeTa:

Ob1me KoMITeTe N HJIlaanyeMLIe pe3yJabTaThl 00y4eHust .
O01ue JucuunjanHapHble
OK 01. Beibupats B 4acTH TPYA0BOro | chOpMUPOBAHHOCTH 3HAHHM O MECTe U
CHocoOBI pelIeHUs 3a7a4 | BOCIIHTAHUSA: poau OMOJIOTMM B CHCTEME HAay4HOTO
npoeccHoOHaTbHON - TOTOBHOCTb K TPYJly, OCO3HAHUE | 3HAHMSI, (GYHKIMOHATILHON

' VkaseiBaioTcs IMYHOCTHBIC I MeranpeametHsie pedynabratel U3 @I'OC COO (B mocnenneit pepakuuu ot 12.08.2022) B

OTIJIATOJIEHOW (popMe, PopMHpYyeMBIe 00IIe00pa30BaTEIbHEIM YISOHBIM IIPEAMETOM
2 IuCUMIUIMHAPHBIE PE3YJIBTATH YKA3BIBAKOTCA B COOTBETCTBUM C WX TONHBIM mepedHem Bo ®I'OC COO (B mocnenneit
penakuuu ot 12.08.2022)




ACATCIIBHOCTHU
IPUMEHUTEIIBHO K
Pa3JINIHBIM KOHTCKCTaM

LEHHOCTH MacTepCTBa,
TpyaoIaooue;
-  TOTOBHOCTH K  aKTHUBHOU

NEATENBHOCTH  TEXHOJOTHYECKOM
U COIMAJbHON HAampaBJIEHHOCTH,
CIIOCOOHOCTh MHHITUHPOBATbD,
IUIAHUPOBaTh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JESTEIEHOCTD;
- MHTEpeC K pa3iuyHbIM cepam

npo¢eCCuOHATBHON
NEeSTEIbHOCTH,

OBnanenue YHUBEPCAIbHBIMU
y4eOHBIMU M03HABATEIbHBIMU
JNEUCTBUSAMM:

a) 0a3oBble JOTHYeCKue
aefcTBUA:

- CaMOCTOSITEJIbHO
(bopMynupoBaTh u
aKTyallu3UpOBaTh npobiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHAaBIIMBATh CYIIECTBEHHBII
MPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIacCUPUKAUU U
000011IeHHNST;

- ONPEAENSTh LU IeATeIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTECPUHU
UX JTIOCTUKEHUS;

- BBISBIISATh 3aKOHOMEPHOCTH |
MPOTUBOPEUUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBBI B
NEeSITETHLHOCTD, OIICHUBATH
COOTBETCTBHUE pe3yabTaTOB
eTISIM, OIICHUBATH pHUCKH
MOCJIE/ICTBUI 1€ATEIbHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIICHHUE npu pereHnn
KU3HEHHBIX TTPOOIIEM

0) 0a3oBble HCCJIEI0BATEIbCKHE
JeiicTBUA:

- BIaJeTh HaBbIKAMHU y4eOHO-
HCCIEN0BATENIBCKON U MPOEKTHON

NeSITeIbHOCTH, HaBbIKaMU
paspernieHus mpoosem;

- BBISIBIISITh MPUYUHHO-
CIIEZICTBEHHBIE CBSI3U "
aKTyalu3UpOBaTh 3ajavy,
BBIJIBUT'aTh T'HIIOTE3Y €€ PCUICHMA,
HAXOJUTh apryMeHTHI TUIS
JI0Ka3aTeIbCTBA CBOMX
YTBEPKACHUIA, 3a/laBaTh

MapaMeTpbl U KPUTEPUU PELICHUS,

T'paMOTHOCTHU YCJIOBCKA [JIA PCHICHUA
YKU3HEHHBIX TIPOOIIEeM;
c(hOpMHUPOBAHHOCTH
pacKpbIBaTh coJepKaHne
OCHOBOITIOJararomux GI/IOHOI‘I/IIICCKI/IX
TEPMUHOB W TIOHSATHI: JKU3HB, KIIETKA,
TKaHb, opras, OpraHus3M, BU/I,
MOMYJISALUSI, JKOCHUCTEMa, OWOIICHO3,
ouocdepa; MeTaboIn3M (oOmeH
BEIIECTB W TNPEBpAIllCHHE DSHEPIHH),
rOMeOoCTa3 (camoperynsanus),
OMoCHHTE3 Oeka, CTPYKTYypHas
opraHu3anusa KUBBIX CHUCTEM,
TMCKPETHOCTb, CaMOperyJIsIIHs,
CaMOBOCIIPOU3BEJICHUE (PEIPOAYKLIHS),
HACJIe/ICTBEHHOCTh, W3MEHYUBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BHUTHE,
YpOBHEBas OpraHU3aINS;

YMEHUs

c(hOpMHUPOBAHHOCTH YMEHUS
pacKpbIBaTh coJiepKaHue
OCHOBOTOJIAralomux  OUOIOTUYECKUX
TEOpUd WU  THUIOTE3:  KIETOYHOMH,
XPOMOCOMHOM, MyTalMOHHOM,
9BOJIIOIMOHHOM, MPOUCXOKICHUS
YKU3HU U YEJIOBEKA;

c(hopMUPOBAHHOCTH YMEHUS
pacKpbIBaTh OCHOBOITOJIAraroIue
OMOJIOTHYECKIE 3aKOHBI "
3aKOHOMEPHOCTH T. Mennens,
T. Moprasa, H.N. Bagsunoga,

3. I'ekkenss, ®. Miomepa, K. bapa),
IPaHUIBl UX MPUMEHHUMOCTH K >KHUBBIM
CUCTEMaM,;

MpUOOpETEHUE  OmbITa TMPUMEHEHUS
OCHOBHBIX METOJI0B HAy4HOTO
MIO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTHH:
HAOMIOAECHUS M ONMCAHUS  KUBBIX
CHUCTEM, TIPOLECCOB U  SBJICHUM;
OpraHu3aluu u IIPOBEACHUS
OHMOJIOrMYECKOr0o JKCIIEPUMEHTA,
BBIIBIDKEHUSI ~ TUIIOTE3,  BBIABICHUS
3aBUCHUMOCTH MEXJy HCCIIEyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHUS MOJTyUYEHHBIX
pe3ynbTatoB M (OpMYJIUpPOBaHUS
BBIBOJIOB C HCIIOJIb30BAaHMEM Hay4YHBIX
MOHATHUH, TEOPHIl U 3AKOHOB;
c(OPMHPOBAHHOCTh YMEHHUS BBLIEIATDH
CYLIECTBEHHbIE NpPHU3HAKU BUPYCOB,
KJIETOK  IPOKApUOT U  JYKapHoT;
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHu3MOB, BHUJOB, OMOI€OIIEHO30B U
9KOCHCTEM; OCOOEHHOCTH IPOLIECCOB




- AHAJIM3UPOBATH IOJIYUCHHBLIC B

xoze pemieHus 3a7a4u
pe3yJbTaThl, KPUTUYECKH
OLICHWBAaTh HX JIOCTOBEPHOCTH,
NPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCIIOBUSIX;

- yMeTb NEpEeHOCUTh 3HAHUSA B
MI03HABATEIbHYIO u
IIPAKTUYECKYIO obnactu
KU3HEACATEIILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIacTeH;

- BBIIBMTATh  HOBBIC  HJICH,
npejjaraTh OpUTHHAJIbHBIE
MOJXO/Ibl U PELIEHUS;

- CIOCOOHOCTh MX HCIOJIL30BaHMS
B TTO3HABATEJIbHON U COIMAJIbHOMN
MPaKTUKE

oOMEHa BEWECTB M NPEeBpalCHHS
JHEPrMU B KIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO ¥ JHEPreTHYECKOTO

oOMeHa, XeMOCHUHTEe3a, MUTO3a, Meii03a,

OIJIOZIOTBOPEHHMS, pa3BUTHUS u
Pa3MHOXKEHUS, WHAUBUIYaIbHOTO
pa3BuTUsL Opranu3Ma (OHTOreHe3a),
OOpBOBI 3a CyIIIECTBOBAHHUE,
€CTECTBEHHOTO orbopa,
BH1000pa30BaHMs,

MPUCTIOCOOJICHHOCTH ~ OPraHU3MOB K
cpene oOuTaHus, BIIUSTHUS
KOMITOHEHTOB 9KOCHUCTEM,
aAHTPOMOTeHHBIX W3MEHEHUN B
3KOCHCTEMAX CBOEH MECTHOCTH,

KpPYTOBOPOTa BEIIECTB U IPEBpAIlCHUE
SHEprum B Ouocdepe;
c(hOpMUPOBAHHOCTh yMEHUSI peliaTh
OMOJIOTUYECKHE 3a/la4yM, COCTaBJISATh
TCHOTUIIMYCCKHUE CXEMBbI CKPCIIWBAHUA
JUIs  Pa3HBIX THUIOB HACIeJI0BaHHUS
MPU3HAKOB Y OPTaHU3MOB, COCTAaBJISTH
CXEMBI TIEpEHOCa BEIECTB U SHEPTUH B
JKOCUCTEMAX (HeHI/I NUTaHusA, ITUIIEBBIC
CETH)

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOKCKA, aHaJN3a U
HMHTEPIPETAINH
nHpopManuu u
MH(pOPMAIMOHHbIE
TEXHOJIOTHH TS
BBHITIOJTHEHUS 33124
npo¢ecCuoHANTBHOM
JeSTEIbHOCTH

B o0JsiacT HEHHOCTH HAY4YHOIO
MO3HAHMS:

- c(hOpMUPOBAHHOCTH
MHUPOBO33PEHUS],
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHA
HayKH u 0OIIIeCTBEHHOMN
MpPaKkTUKH,  OCHOBAaHHOIO  Ha
JHajore KyJIbTYD,
CHOCOOCTBYIOIIIETO  OCO3HAHUIO
CBOEro MECTa B IOJMKYJILTYPHOM
MHUpE;

- COBEPILIECHCTBOBAHUE SI3BIKOBOM
U YUTATENbCKOM KYJIbTYpPhl Kak
CpPEACTBA B3aUMOJICUCTBUS MEKITY
JIIOJIbMU U TTIO3HAHUS MUDA;

- OCO3HAHUWE IIEHHOCTH HAy4YHOU
NEeSTEIbHOCTH, TOTOBHOCTH

OCYIIECTBIISAITh ~ MPOCKTHYIO U
HCCIIEI0BATENBCKYIO
NeSITeTbHOCTh MHIUBUAYAIFHO H
B TpyIIIIE;

OBnanenue YHUBEPCATbHBIMU
yueOHBIMU M03HABATEIbHBIMU
JNEUCTBUSAMM:

B) padorta ¢ nHgopmanmeii:
- BJaACTh HaBBIKAMHU IIOJIYUYCHUA

c(hOopMUPOBAHHOCTH YMEHUH
KPUTHUYECKH OICHUBATh HH(OpMAIIHIO
OHMOIOrNYECKOT O COJIepXKaHU,
BKJIIO‘-IaIOH_IYIO HCGBI[OHay‘-IHbIG 3HAHUA
W3 Pa3IUYHBIX HMCTOYHUKOB (CpelcTBa

MaccoBol  uH(poOpMaMM,  HAy4YHO-
MIONYJIAPHBIE MaTepHabl);
WHTEPIPETUPOBATH SITUUECKUE ACIEKThI
COBPEMEHHBIX HCCIIEIOBAHUI B
OHOJIOTUH, MEIMIIUHE, OMOTECXHOJIOTUH;
paccmaTpuBaTh rJI00aTbHBIC
9KOJIOTHUECKHE poOIIeMbI
COBPEMEHHOCTH,  (OpMHpPOBATH IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO
MO3UIHIO;

c(OPMHPOBAHHOCTh YMEHUH CO3/1aBaTh
COOCTBEHHbIE MUCHMEHHBbIE U YCTHBIE
COOOILIEHNs] HA OCHOBE OMOJIOTMYeCcKOn
uH(popManuu u3 HECKOJIBKUX
HMCTOYHHUKOB, I'PAMOTHO HCIIOJIb30BaTh
MOHATUMHBIN anmapaTt OuoJIoTuu




uHpOpMALlUM U3  HUCTOYHHKOB
pa3HbBIX THUIIOB, CaMOCTOSTEIBHO
OCYLIECTBIIATH IIOMCK, AaHAJIN3,
CHUCTEMATU3ALUIO 51
UHTEPIIPETALMIO nH(popManuu
pa3aMYHbIX BUOOB U (opm
IIPEACTABIICHUS;

- CO3[1aBaTh TEKCTHI B Pa3iIMYHBIX
¢dopmarax ¢ yuyeToM Ha3Ha4YCHHUS

nHpopmarun " 1eJIeBOM
ayJIuTOpuH, BbIOUpast
ONTHUMAJIBHYIO bopmy
NIPEJCTAaBICHNUS U BU3YyaJIH3alluu;

- OICHHMBAaTh JOCTOBEPHOCTb,

JICTUTUMHOCTBD I/IH(pOpMaI_II/II/I, €C

COOTBETCTBHE MIPABOBBIM u
MOPaJIbHO-ITHUYECKUM HOpMaM;

- HCIIOJI30BaTh CpencTBa
UH(OPMAIIMOHHBIX u
KOMMYHI/IKaHI/IOHHBIX TeXHOJ'IOl"I/Iﬁ
B pelIeHun KOTHUTHBHEIX,
KOMMYHI/IKaTI/IBHBIX nu
OpraHU3aIMOHHBIX 3a7a4 c
CcOOIrOIEHNEM TpeboBaHMi
PrOHOMUKH, TEXHHKHU
0C30ITacHOCTH, TUTHUEHEI,

pecypcocOepexeHus, MPaBoBbIX U
ATHUYECKHUX HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH;
- BJIAJICTh HaBBIKaMU
pacrno3HaBaHUs u 3aIUTHI
uHpopmanuu, HHGOPMALUOHHON
0€30MacHOCTH JTUYHOCTH

OK 04. DOddextusno
B3alMO/IEVICTBOBATh u
paboTath B KOJIJICKTUBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpa3BHUTHIO,
CaMOCTOATCIIbHOCTHU n
CaMOOIIPEACIICHUIO,

-OBJIaJICHUE HaBBIKAMU Yy4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U
COLIMAJIbHOM AESITENbHOCTH;
OBiaseHue yHHMBeEpCaJIbHBIMH
KOMMYHHUKAaTHBHBIMHU
AEeHCTBUAMM:

0) COBMeCTHAs 1eAITeJILHOCTD:

- TOHUMaTh M UCHOJIb30BaTh
IIpeUMylIecTBa KOMaHJHOW U
UHAUBUAYATbHON paboOTHI;

- IPUHHAMATh LEIM COBMECTHOMN
JesITeIbHOCTH, OPTaHU30BbIBaTh U
KOOpJAMHUPOBAaTh NEHCTBUS IO €€
JOCTUKEHHUIO: COCTaBJIATh IUIaH
JNEUCTBUN, pacIpelesaTh Polu C
Y4eTOM  MHEHUH  YYaCTHUKOB

MpUOOpETEeHUEe  OmbITa MPUMEHEHUS
OCHOBHBIX METOJI0B HAy4HOTO
MO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTHH:
HAOMIOAECHUS M ONMCAHUS  KUBBIX
CHUCTEM, TIPOIECCOB W  SBJICHUM;
OpraHM3aluu " IIPOBECHUS
OHMOJIOrMYECKOro JKCIIEPUMEHTA,
BBIIBIDKEHUSI ~ TUIIOTE3,  BBIABICHUS
3aBHUCHUMOCTH MEXJy HCCIIEyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHUS TOTYYEHHBIX
pe3ynbTatoB U (QOpMYJIUpPOBaHUS
BBIBOJIOB C KCIIOJIb30BAaHUEM Hay4YHBIX
MOHATUM, TEOPUI U 3aKOHOB




o0CyXIaTh

COBMECTHOM pabOTHI;
- KOOpAWMHUPOBATL U BBIINIOJIHATH
paboTy B YCIOBHSAX pPEaJbHOTO,

pe3yJIbTaThl

BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBHUS;

- OCYHUIECTBIISAITh  MO3UTHUBHOE
CTpaTermuecKoe TIOBEJIEHUE B
pa3IMYHbIX CUTyalusX,
MIPOSIBIISITH TBOPYECTBO u
BOOOpakeHue, OBITH
WHUIIUATHBHBIM

OBiajgeHne yHUBepPCAIbHBIMH

peryJiTUBHbIMHU AeHCTBUSMMU:
r) IpUHATHE ceds M JAPYrux
JIIOJeH:

- TpUHUMATh  MOTHUBBI U
apryMeHTBl Jpyrux JIoJel npu
aHam3e pE3yNIbTaToB
NesTeNbHOCTH;

- IpU3HABATh CBOE MIPABO M TPaBO
JPYTHX JIOJIeH Ha OIIHOKH;

- pa3BUBATH CIIOCOOHOCTh
MOHMMATh MHpP C  TO3ULHUHU
JPYToro 4eJoBeKa

OK 07. CopneiicTBOBaTh
COXPAaHEHHUIO
OKpYKarolleu Cpenbl,
pecypcocOepekeHHIo,
MPUMEHSATH 3HaHUS 00
W3MEHEHUHU KIIuMaTa,
MPUHIUIIBI OEPEHKITUBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHBHO AeCTBOBATH
B UPE3BBIYAHBIX
CUTYyalHAX

B ob6s1acTH 3K0/10rHYeCKOro
BOCIIUTAHMSA:

- c(OPMHPOBAHHOCTH
JKOJIOTHYECKON KYJbTYPBI,
IIOHMMAHUE BIUSHUS COLIMAJIBHO-
JKOHOMHYECKHX IIPOLECCOB HA
COCTOSIHUE IIPUPOJHOMN U
COLIMAJIbHOW Cpelbl, OCO3HAHUE
r7100aJIbHOTO Xapakrepa
HKOJIOTMYECKUX MPOoOIIem;

- IUTAaHUPOBAHUE u
OCYIIIECTBJICHHE  JEHUCTBUH B
OKpYy’)Kalollled Cpele Ha OCHOBE
3HAHUS neneu YCTONYUBOTO
pa3BUTHUS YEJIOBEYECTBA;
AKTUBHOE HENPHUATHE JIEUCTBUH,
IIPUHOCAIINX BpPEX OKpY’Karolen
cpene;

- yMeHue IIPOTHO3UPOBATH
HeOIaronpusITHbIE

JKOJIOTUYECKUE IIOCJIEICTBUS
MPEATTPUHUMAEMBIX JIEUCTBUH,
MpeA0TBpalIaTh UX;

- pacmmpeHue OIbITa
NEeATEIbHOCTH 3KOJIOTUYECKOU
HaIlpaBJIEHHOCTH;

c(hOpPMHUPOBAHHOCTH YMEHUS
MPUMEHATh TIOJTYYCHHBIC 3HAHUS JUIS
00BsICHEHUS OMOIOTMYECKHUX
MIPOIIECCOB W SIBIICHHM, TSI TPUHSITHS
MIPaKTUYECKUX peLIeHuit B
MOBCETHEBHON  JKM3HU C  LENBIO
obecrieyeHuss 0€30MACHOCTH  CBOETO
3I0POBbSI M 3J0POBbS  OKPYIKArOIINX
Jro/ie, coOIII0IeHHS 310pOBOTrO 00pasa
YKM3HH, HOPM TPaMOTHOTO TIOBEJCHHUS B

OKpY’KallIlle  MNpUpPOJAHOU  Cpefe;
MMOHUMAaHHe HEOOXOINMOCTH
HCIIOIb30BaHUS JOCTHOKCHHM
COBPEMEHHOM ounonorun u
OMOTEXHOJIOTHI ISl  pallMOHAIBLHOTO
MIPUPOIOTIONB30BAHUS




- OBJIQJICHHE HABBIKAMHU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U
COIMAILHON NeITEIbHOCTU

TIK 2.5 CoOmronarhb
TpeOoBaHUs OXpaHBI
OKpY>Karomien cpensl,
OXpaHBI Tpyaa u
MPOMBIIIIECHHON

0e30macHOCTH npu
CTPOUTEIIbCTBE u

OKCILTyaTalluu KCJIC3HBIX
JIOpOT.

- c(OpMUPOBAHHOCTh yYMEHUS Ha OCHOBE benepanbHOTO
KJIAaCCU()UKALMOHHOTO KaTajora OTXOJOB OIPENeNIsATh KIACC OMAaCHOCTH

OTXOJIOB; arperaTHoOe COCTOSHHE U (QHU3HYECKyl0 (OpPMYy OTXOJOB
NPOM3BO/ICTBA,

- OBJNJICHHE METOJAaMHU  OINpEICiCHHs IOKa3aTeleldl  yMCTBEHHOI
paboTociocoOHOCTH,  OOBSICHEHHWE  TONYYEHHBIX  pe3ylbTaTOB |

dbopmynupoBaHue BBIBOJOB (ITMCBMEHHO) C WCIOJb30BaHUEM HAaYyYHBIX
MOHATHUH, TEOPHUI U 3aKOHOB;

- cOpMUPOBAHHOCTh YMEHHUS aHAJIM3UPOBATh HWH(OPMALUIO O HAYYHBIX
JOCTHKEHHMSIX B O0JIACTM  TEHETUYECKHX  TEXHOJOTHUH, KJIETOYHOMI
WHXEHEePHUH, MUILEBbIX OMOTEXHOIOTHIA;

- chopMHpOBAaHHOCTH, YMEHHS aHAJTU3UPOBATH WH(MOPMAILUIO O Pa3BUTHH
MIPOMBIIIJICHHBIX OMOTEXHOJOTUHM M UX MPUMEHEHUH B KU3HH YeJIOBeKa




2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM y4eOHOr0 mpeaAMeTa U BUAbI y4eOHOH padoThl

Buj yueOHoit padoThI O6ném B
yacax
MakcumajibHas yyeOHas Harpy3ka (Bcero) 72
B T.4.
O0Bém 00pa3zoBaTe/IbHOM MPOrPaMMbI Y4e0HOI0 NpeaMeTa 61
B T.4.
OcHoBHOe conepxaHue 48
B T.4.
CopepxaHnue yaeOHOTO MaTepralia 36
MPaKTUYECKHUE 3aHATUSA 10
1ab0paTOpPHBIE 3aAHITHS 2
IIpo¢eccuoHaILHO-OPHEHTUPOBAHHOE COAEPIKAHUE 10
B T.4..
TeopeTudeckoe olOyueHue 2
MPAKTUYECKHUE 3aHITUS 6
1abopaTOPHBIE 3aHITHS 2
KonTponbnas padora 1
CamocrosiTesbHAs paboTa 0o0y4yaroumerocs (Bcero) 11
IIpomexyrounas arrecrauus B gopme 2
oughghepenyupoeannozo 3auema (2 cemecTp)




2.2 TemaTnueckuii I1aH U coaepxanue ydeonoro npeamera OYIL.13 BUOJIOI'UA

®opmupyemble
HanmeHnoBanue Coaeprxanue y4eOHOro MaTepnasa, NpaKTHYeCKue M JadopaTopHbIe 3aHATHSA, O0bem O —
pa3/esioB U TeM caMoCTosiTeIbHAsA padoTa 00yyaomuxcs 4acos
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pa3nea 1. KileTka — cTpYKTYPHO-QYHKIIMOHAJILHASI €IMHUIIA }KUBOT'0 14
Tema 1.1. 3 OK 01
buosorust kak Conepxxanne yueOHOro MmarepuaJjia 2 OK 02
Hayka. O0mas CoBpemeHHbIE OTpaciu OuosiorMyeckux 3HaHui. CBsi3b OMOJIOTHMH C JIPYTMMH HayKamH: OMOXHMMS,
XapaKkTepucTUKa ouodusuka, OMoHrKa, reHoreorpadus u ap. Poas nu Mecto 6mosornn B OPMHUPOBAHUH COBPEMEHHOM
JKM3HH HAay4YHOM KapTHHbI MHpa. YPOBHH OpraHu3aluu *XuUBOM Marepuu. OOIIas XapakTEpUCTUKA KHU3HHU,

CBOMCTBA KUBBIX CUCTEM. XUMUYECKUN COCTaB KIETOK

CamocrosiTesibHas padora odyuyarommuxcs Nel 1

1. 3anonHeHue TaOIUIBI C OMMCAHUEM METOJO0B MHKPOCKONHPOBAHUS € MX JIOCTOMHCTBAMHU U

HeJ0CTaTKaMHU.

2. 3anonHeHue TabnuIkl « Bkiag ydeHbIX B pa3BUTHE OHOIOTHI.

3. 3anonHeHne CPaBHUTEIbHOM TAOJIMIIBI CXOJICTBA M PA3JIMUMMA AKUBOTO U HEXKHUBOTO.
Tema 1.2. 6 OK 01
CTpyKTypHO- Copaep:xanue y4e0OHOro MaTepuasia 2 OK 02
pynkuuonanbHas Knerounass teopuss (T. IlIBann, M. lllneiinen, P. BupxoB). OCHOBHbIE TOJOKEHUS COBPEMEHHOMN OK 04
OpraHmM3anus KJIETOYHOW TEOpuU. THUMlbl KIETOYHOW OpraHu3alu: MPOKAPUOTUYECKUH M IYKAPUOTHUYECKHIA.
KJIETOK OAHOKJIETOUHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOeHHE NPOKapUOTHYECKOM KieTku. CTpoeHue

JyKapuOTHUECKOM KiIeTKH. Heknerounsie hopMbl KU3HH (BHPYCHI, OakTepruodaru)

IIpakTnyeckoe 3ansaTue Nel 2

Bupycuble u OakrtepuanbHble 3aboneBanus. OOIIMe NPUHIUIBI HCIOJB30BAHUS JIEKAPCTBEHHBIX

BeniecTB. OcoOEHHOCTH MPUMEHEHUS] aHTUONOTHUKOB.

Ilpeocmasnenue ycmuvix coobujenuii ¢ npezenmayueti, NOO20MOBIEHHbIX NO NEPEeUHI0 UCMOYHUKOS,

PEKOMEHOO0BAHHBIX NPEnooasamenem

JlaGopaTtopnas padora Nel 2

CtpoeHne KIETKH (pacTeHus, >KMBOTHEIC, IPUOBI) M KJIIETOUHBIC BKIIFOYCHHUS (KpaxMmall, KAPOTHHOHUII,
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XJIOPOILIACTHI, XPOMOILJIACTHI)

Tema 1.3. 4 OK 01
CTpyKTYypHO- Conep:xanue y4eOHOro MaTepuaJia 2 OK 02
¢pynkumnonaabubie | XpomocomHas Teopus T. Moprana. CTpoeHHEe XpPOMOCOM. XPOMOCOMHBIM HA0Op KIIETOK,
dakropsl TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TaIllJIOUIHBIN U TUIIONIHBIA Ha0op. HyknemHoBbie
HacjaeacreennocT | kuciorel: JIHK, PHK waxoxknenue B kileTke, mX CTpoeHHEe W (PyHKIIMU. MaTpuyHBIE TPOIECCH B

KJIETKE: peIUIMKaLKs, OMocuHTe3 Oeika, penapaius. [ eHeTHUeCKHU KO M €r0 CBOMCTBA

IIpakTuyeckoe 3anaTHE No2 2

Pemenune 3amau Ha ompeneraeHHE MOCIENI0BATEIbBHOCTH HYKJIEOTHIOB, AMUHOKHCIOT B HOpPME U B

cily4yae U3MEeHEeHHs nociieoBaTenbHoCcTH Hykieotuaos JJHK
Tema 1.4. 2 OK 02
O0MeH BemiecTs H Coaep:xanue yueOHOro MaTepuasa 1
npeBpalieHue [Tonsite MeTabonu3mM. ACCUMMWISIIMS U TUCCUMWIISILIUS - IBE CTOPOHBI MeTabonu3ma. Tumsl oOmMeHa
JHEPIHHU B KJIeTKe BEIIECTB: AaBTOTPO(HBI U reTepoTpodHbI, a’poOHBIH M aHadpoOHbIM. I[lmacTuueckuit oOMeH.

dortocuHTe3. XEMOCHHTE3

CamocrosiTesibHas padora o0y4yaromuxcs Ne2 1

3anojHeHHEe CPaBHUTEIBHOM TaOIUIIbI XapaKTEPUCTHUK TUIIOB OOMEHa BEIIECTB
Tema 1.5. 2 OK 02
Kusnennbii nukia | Cogep:kaHue y4eOHOro MmaTepuasia 1 OK 04
KJeTku. Muros. Knerounslii mukn, ero nepuoasl. MuTo3, €ro craauu M IPOUCXOJSIIME Hpolecchl. buonoruueckoe
Meiio3 3HayeHue MwuTo3a. Meilo3 u ero craauu. IloBenenue xpomocom B merose. Kpoccunrosep.

buosornueckuii CMbICI MEH03a

CamocrosiTesqibHasi padoTa odyuarommxesi Ne3 1

Pa3paboTka JeHTbI BpEMEHHU >KU3HEHHOTO IIMKJIA KISTKH
Pa3nen 2. Ctpoenne u gyHKunu opranusma (Bcero) 15

(11+4)

Paznen 2. Ctpoenue u ¢pynkuuu opranusma (1 cemectp) 11
Tema 2.1. CTtpoeHnue 1 OK 02
OpraHu3ma Coaep:xanue yueOHOro MmaTepuaJa: 1 OK 04

MHoOrokieTouHbsle OpraHu3Mbl. B3anMOCBS3b OpPraHOB M CHUCTEMBl OPraHOB B MHOI'OKJIETOYHOM

opranusme. ['oMmeocTas opranusma U ero noJIepaHue B IPOLECCE KUZHEACITEIbHOCTU
Tema 2.2. 2 OK 02
DopMbI Coaepixanue yueOHOro MaTepuasa 1
Pa3MHOKEHHUS @opmbl  pa3MHOXKEHHsI opranu3moB. becnosioe M mojioBoe pasMHOXkeHHe. Buabl  OGecrnosoro
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OpPraHu3MoB pasMHOXxeHud. IlomoBoe pa3MHOkeHMe. l'ameroreHe3 y >KMBOTHBIX. CHepMaToreHe3 M OOTEHE3.
CtpoeHune moa0BbIX KiIeToK. OnI0g0TBOpEHNE
CamocrosiTesibHas paboTa odyyaromuxcs Ned 1
3anonHeHue TabJIUIbl C KPATKOM XapaKTepUCTUKON U mpuMepamMu GopM pa3sMHOKEHHSI OPraHU3MOB
Tema 2.3. 2 OK 02
Onrorenes Conep:xanue y4eOHOro MaTepuaJia 2 OK 04
pacTeHui, NunuBuayanpHOE pa3BUTHE OPraHU3MOB. DMOpHOTeHe3 U ero craaud. [locTaMOpHOHATBHBINA MTEPHO/I.
KMBOTHBIX U Cragun mocTAMOPHUOHANBHOTO Pa3BUTHSA Y JKUBOTHBIX W uenoBeka. lIpsmoe u HempsMoe pa3BUTHE.
YeJI0BEKa buonornueckoe crapenue u cmMepth. OHTOreHe3 pacTeHUN
Tema 2.4. 4 OK 01
3aKOHOMepHOCTH Coaep:xanue yueOHOro MaTepuasa 2 OK 02
HacJIe0BaHHUA OCHOBHBIE TOHATUS TEHETHUKH. 3aKOHOMEpHOCTHM oOOpa3oBaHUs TaMeT. 3akoHbl [. Mennaens OK 04
(MOHOTHOPHTHOE M MOJIUTHOPUIHOS CKpeInBaHue). B3anmoaeiicTBre reHoB
IMpakTnyeckoe 3ansaTue Ne3 2
Pemenune 3amau Ha ormpenereHHe BEPOSTHOCTH BO3HUKHOBEHUS HACJIECTBEHHBIX MPU3HAKOB IPHU
MOHO-, TU-, IOMUTHOPHUIHOM U aHAIW3HUPYIOIIEM CKPEIIMBAHUU, COCTABICHHE TCHOTHIIMUYECKUX CXEM
CKpCIIMBAHHS
Tema 2.5. 3 OK 01
CuensienHoe Conep:xanue y4e0OHOIro MaTepuaJa 2 OK 02
HacJed0BaHHe 3akonubl T. Moprana. CuerjieHHOe HacleJIOBaHHME TE€HOB, HapylleHue cieruienus. HacnenoBanue
NPHU3HAKOB MIPU3HAKOB, CLICTITICHHBIX C MTOJIOM
CamocrosiTesibHast paboTa o0yuaromuxcs NeS 1
Pa3paboTka rioccapus
Hrorosast KOHTpOJIbHAs paboTa 1
Hmoz I cemecmpa: MaxcuMainbHas yueOHasi Harpy3ka (Bcero) 30
O0s3atenpHas ayauTopHas yaeOHasi Harpyska (Bcero) 24
MPAKTUYECKUE 3aAHITHUSI 6
J1a00paTOpHBIC 3aHATHS (paOOTHI) 2
CaMOCTOsTeNNbHAs padoTa 5
KOHTpOJIbHAsI paboTa 1
2 cemecmp 42
Paznen 2. Ctpoenue u pyHKIIMU opraHu3ma (2 cemecTp) 4
Tema 2.6. 4 OK 01
3akoHOMepHOCTH Conep:xaHue y4eOHOI0 MaTepuaJa 2 OK 02
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HU3MEHYMBOCTH

N3menuuBoCTh IMPU3HAKOB. BI/II[BI U3MECHYMUBOCTH:. HACJICACTBECHHAsA MW HCHACJICACTBCHHAas. 3akoH
TOMOJIOTUYECKHX PSAIOB B HacieAcTBeHHOW u3aMmeHunBoctu (H.U. BaBuio). MytammonHast Teopus
N3MCHYUBOCTH. BI/II[I:I MYTaLII/Iﬁ " NPpUYHUHBI UX BOBHUKHOBCHHUA. KapI/IOTI/IH YCJIOBCKA. HaCJIe,IICTBeHHBIC
3a00J€BaHUs 4YeOBEKa. [ eHHbIE W XpOMOCOMHBIC OO0JIe3HW uernoBeKa. bojesHw ¢ HacieaCTBEHHOM
npeapacoJI0KCHHOCTLIO. 3HaueHue MG,Z[HL[HHCKOﬁ FCHCTUKHW B HNOPCAOTBpAlICHUH U JICUHCHUU
TeHeTUYECKUX 3a00JIeBaHM YesloBeKa

OK 04

IIpakTnyeckoe 3ansaTHe Ned 2

Pemienne 3amau Ha omnpeneneHue TUNA MyTalUMM @pU [epeladye HACIEeICTBEHHbIX INPU3HAKOB,

COCTaBJICHUE TCHOTHIIMYECKUX CXEM CKpPEIIMBAaHUS
Pa3nea 3. Teopus 3Boaounn 9
Tema 3.1. UcTopusn 3 OK 02
3BOJIIOLIMOHHOI'0 Coaep:xanue yueOHOro MaTepuasa 2 OK 04
YUYeHHusl. [TepBoie »Bomonmonnsie konmenmuu (K.b. Jlamapk, XK.JI. Brooddon). DBomonuoHHas Teopus
Mukpo3Boonus Y. MapBunHa. CuHTETHYECKAs TEOPHS IBOJIIOLUH U €€ OCHOBHBIE TIOJI0XKEHUS.

MuxkposBomtonus. Ilomynauus Kak 3JieMEHTapHas €IUHHUIA 3BOJIONUHU. [ eHeTHMYecKHe OCHOBBI

9BOJIIOLUH. ODJleMeHTapHble (hakTophl 3BOMONMU. EcTecTBeHHBI OTOOp - Hampabistomuil (akrop

sBosOLIMH. Buioobpa3oBaHue Kak pe3ysbTaT MUKPOIBOJIIOIMH

CamocrosiTesbHas padora o0y4yaromuxcs Ne6 1

Pa3pabotka rioccapus

Pa3paboTka JeHTbl BpeMEHHU Pa3BUTHUS 3BOIIOLMOHHOTO YUEHUS
Tema 3.2. 3 OK 02
Makpo3Boaonus. Coaep:xanue yueOHOro MaTepuasa 2 OK 04
Bo3HuKHOBeHUE U MakposBomtoniusa. @opMbl M OCHOBHBIE HampabiieHus MakpodBoionuu (A.H. CeseprioB). Ilytu
pa3sBUTHE JKM3HHM HA | JIOCTXEHHUs Onosiornyeckoro nporpecca. Coxpanenue OuopazHooOpasus Ha 3emiie.
3emuie I'unote3sl U TeopuU BO3HUKHOBEHHUS KM3HU Ha 3emuie. [losiBleHHE NEpPBBIX KJIETOK U UX HBOJIOLMSL.

IIpokapuorsl U 3yKapuoThl. [IpoMCXO)KaeHHME MHOIOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE

OCHOBHBIX IIAPCTB 3YKapuoT

CamocrosiTesibHas padora odyuyaromuxcs Ne7 1

Pa3paboTka JeHTbl BpeMEHU BO3HUKHOBEHUS M PA3BUTHS )KU3HU Ha 3emiie
Tema 3.3. 3 OK 02
IIponcxoxnenune Conep:xanue y4e0OHOIro MaTepuaJia 2 OK 04
1€JI0BeKa — AHTponosiorus — Hayka o yenoBeke. CHUCTEMAaTHYECKOE IMOJIOKEHHE denoBeka. CXOACTBO M OTIIMYMS
AHTpOIIOreHEe3 YyeJI0BeKa C KUBOTHBIMH. OCHOBHBIE CTAIMM aHTPOMOTEeHE3a. DBOIOLMS COBPEMEHHOTO YEJI0OBEKA.

YennoBeuecKkue pacbl M HUX CAUHCTBO. B‘peMSI N TIYyTH pacCCICHUA 4YCIOBCKa 110 TIIJIAHCTC.
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[Tpucroco0aeHHOCTh Ye0BeKa K Pa3HbIM YCIOBHUSIM CPEJIb

CamocrosiTesqibHasi padoTa o0yuarommuxcsi Ne§
Pa3paboTKa JIEHThI BpEMEHHU MIPOUCXO0KICHHUS YET0BEKA

Pa3pen 4. dxoorus 17
Tema 4.1. 2 OK 01
JKoJIOrHYecKHe Conep:xaHue y4eGHOI0 MaTepuaia 2 OK 02
(akTops! U cpeasl Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3/YIIHAs, IOYBEHHAs, BHYTpUOpPraHU3MEHHasl. OK 07
JKM3HHU OU3NKO-XUMUYECKHE OCOOEHHOCTH Cpel OOMTaHus opraHu3MoB. IIpucrnocoOieHus OpraHu3MOB K

KHU3HH B pa3HbIX cpenax. [loHstue skonormueckoro (akropa. Kiaccuduramms >KOJOTHUECKUX

dakTopos. IIpaBuno muanmyma FO. JInbuxa. 3akon TonepantHoctd B. Illendopaa
Tema 4.2. 5 OK 01
Honmyasinus, Coaep:xanue yueOHOro MaTepuasa 2 OK 02
coo0IecTBa, DKOJIOrHYecKas XapaKTEPUCTUKA BUAA W MOMYJISLUHUH. JKOJIOTMYECKash HUIA BUIA. DKOJOTHYECKUE OK 07
JIKOCHCTEMbI xapakTepucTuku nomyssiuuu. CoobiiecTBa U 3KocucTeMbl. brorenos u ero crpykrypa. CBsizu Mexay

opranu3smMamu B OuoueHo3e. CTpyKTypHblE KOMIIOHEHTHI IKOCHCTEMBI: IMPOJIYLEHTbI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BelecTB ¥ NOTOK SHEPTHH B sKocucTeme. Tpoduueckue ypoBHH

IIpakTuyeckoe 3ansaTne NeS 2

Pemrenne mpakTUKO-OPUEHTHPOBAHHBIX PACYETHBIX 3aJaHUN IO TMEPEeHOCY BEIIECTBA M DHEPIUU B

9KOCHCTEMAX C COCTaBJICHHEM Tpo(hUUYeCKUX Lene 1 nupamMul 06MoMacchl U SHEPTUU

CamocrosiTesibHast pabora odyuaromuxcs Ne9 1

CocTraBieHue cxeM KpyroBopoTa BEILIECTB
Tema 4.3. buocdepa 2 OK 01
- rjio0ajbHast Conep:xanue y4eOHOro MaTepuaJia 2 OK 02
IKOJIOTHYecKast buocdepa — xmBas obOomouka 3emnu. PasButme mnpezncraBienuii o Ouochepe B Tpymax B.U. OK 07
cucTeMa Bepnazackoro. O6mnactu 6uocheps! 1 ee KOMIMOHEHTHI. JKuBoe BemiecTBo 6uocdeps! 1 ero pyHKINU.

3aKOHOMEPHOCTH CyIecTBOBaHMs Onocdepbl. OcoOeHHOCTH OHOochephl Kak TI00aTbHONH YKOCHUCTEMEI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoThl BemecTB M OHOT€OXMMUYECKUE IIMKIIBL.

['moGanpHBIC YKOJIOTHYECKUE TIPOOJIEMbI COBPEMEHHOCTH
Tema 4.4. Bausinne 4 OK 01
AHTPONOTreHHBIX Coaep:xanue yueOHOro MaTepuasa 2 OK 02
(daxTopoB Ha AHTpoOIOTreHHbIe BO3/EHCTBHS Ha Ouocdepy. 3arps3HEHUs] Kak BHUJ AHTPOIIOTEHHOTO BO3JEHCTBHSL. OK 04
ounocdepy AHTpornoreHHsle Bo3ZeiicTBUs Ha arMmocdepy. BosgeiictBus Ha ruapocdepy. BosnelictBus Ha OK 07

auTocdhepy. AHTPOIIOTCHHBIC BO3JACHCTBUS HA OMOTHYECKHE COOOIIEeCTBA. [IK 2.5

IIpakTHyeckoe 3auaTue Ne6 (mpodecCHOHATbHO-OPMEHTHPOBAHHOE) 2
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OTX0/bI MPOU3BOACTBA

Tema 4.5. Bausinue 4 OK 02
COLMATBHO- Coaep:xanue yueOHOro MaTepuasa 4 OK 04
IKOJIOTHYECKHX 310pOBbE U €ro cocTaBistone. MakTophl, MOJOKUTEIBHO U OTPUIATEILHO BIUSIONIME HA OPTraHU3M OK 07
(pakTopos Ha gyenoBeka. [IpoOiiemMa TEeXHOTEHHBIX BO3ICHCTBUI Ha 3A0pPOBbE YeJOBEKa (DIEKTPOMArHUTHBIE TOJI, IIK 2.5
3J0pPOBbE YeJI0BeKAa | ObITOBas XMUMUS, H30BITOYHBIC IITyMBI, padalius U T.1.). AJanTaiusi opraHu3Ma 4enoBeka K (akTopam
OKpyxaromieid cpensl. [IpuHIHNIBT GopMupoBaHus 370poBhecOeperaromero nopeneHus. dusmueckas
AKTHUBHOCTbH M 3JI0POBbE. BHOXMMHUYECKHE aCIIeKThl PAIMOHATIBHOTO MUTAHUS
JlabopaTropnasi padora Ne2 (mpogeccrnoHaTILHO-OPHUEHTHUPOBAHHOE) 2
YMcTBeHHas1 pab0TOCTIOCOOHOCTh
IIpodeccuonaIbHO-OPHMEHTHPOBAHHOE CO/leP:KaHue (coepKaHue MPUKJIATHOT0 MOIYJIsl)
Pa3gea 5. buoJiorus B ;KM3HU 10 OK 01
Tema S.1. 5 OK 02
BuorexHosornu B Conep:xanue yueGHOro MaTepuaia 2 OK 04
JKU3HH KAXKI0r0 BHOTEXHOIOTUST KaK HayKa W Mpou3BOACTBO. OCHOBHBIE HAIPABJIEHUS COBPEMEHHOU OHMOTEXHOJIOTHH. IK 2.5
Meroapl 6moTexHONOTUU. OOBEKTHI OMOTEXHOJOTHH. DTHKAa OHOTEXHOJIOTHYCCKUX U TCHETHUYCCKUX
skciepuMeHToOB. [lpaBuna mowmcka W aHanuM3a OWOAKOIOTHYECKONM WHGOPMAIMK W3 Pa3TMYHBIX
WCTOYHUKOB (HayyHass W ydeOHO-HaydyHas JHUTepaTypa, CpPeACTBa MaccoBOW HWH(MOpMALUU, CETh
HHTEpHET M Apyrue)
IIpakTuyeckoe 3anaTHE N7 2
Keiicel Ha ananu3 uHpOpManUM O HAYYHBIX JOCTIDKCHHSIX B 00JIACTH T€HETHYECKUX TEXHOJIOTHM,
KJICTOYHOM MH)KCHEPHUH, IUIICBBIX OMOTEXHOJIOTHH.
CamocrosiTesqibHasi padora odyuarommxcst NelQ 1
IToAroToBKa Mpe3eHTAIlMU JIJISI 3aIUThI Keica
Tema 5.2. 3 OK 01
buorexHoJsiornu B IIpakTuyeckoe 3anaTHE Ne§ 2 OK 02
npomeinuieHHocTd | Keiicel Ha aHanu3 nHGOPMAILIMK O Pa3BUTHUHU MPOMBIIUICHHBIX OMOTEXHOIOTHM OK 04
K 2.5
CamocrosiTesibHas padora o0yuyaromuxces Nell 1
[ToaroroBka npe3eHTaIu JJis 3allUThI Kelica
IIpoMeskyTOUHAS aTTeCcTAIlMS MO TUCHHUILIMHE (MpeaMeTy): nuddepeHITUPOBAHHBIA 3a4eT 2
Hmoez Il cemecmpa: MakcumanbHasi yueOHas Harpy3ka (Bcero) 42
OO0s3aTenbHas ayAMTOpHAs ydeOHas Harpy3ka (BCero) 36
MPAaKTUYECKUE 3AHATHUS 10
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JabopaTopHble 3aHATHS (PaboThI) 2

CaMOCTOsITeNIbHAs paboTa 6

JudPepeHIMPOBaHHbBIN 3a4eT 2
HToro: MakcumanbHas ydeOHasi Harpy3ka (BCero) 72

O0s3aTenpHas ayauTopHas yueOHasi Harpy3ka (Bcero) 61
MPAKTUYECKUE 3aAHITHUS 16

71a00paToOpHBIC 3aHATHS (paOOTHI) 4

CaMOCTOSITe)IbHAs paboTa 11

KOHTpPOJIbHAsI paboTa 1

HUmoecosas ammecmayusi 6 popme nuddepeHIUPOBAHHOTO 3a4eTa 2
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3. YCJIOBUSA PEAJIM3AIIMU ITPOI'PAMMBI YYEBHOI'O ITPEIMETA

3.1 TpeOoBaHusA K MMHUMAJIbHOMY MAaTEePHAJIBLHO-TEXHHYECKOMY 00ecneYeHn 10
VYuebHblii peMeT peasu3yeTcs B yueOHOM kabunete ouosnorun.O0opyioBanue yaeOHOro
KabuHeTa:

[0CaJI0YHbIE MECTA MO KOJIMYECTBY 00yUaIOIINXCS;
pabouee MecTo IpernoaBaTes;
METOINYECKUE MAaTEPHUAIIBI 10 JUCLIUIINHE.

KaOuner Ouonoruum: ydeOHasi ayAuTopusi A NPOBEACHUS NPAKTHUUECKUX 3aHSITHUH,
TPYNMNOBBIX  KOHCYNbTALMK,  WHAMBUAYAIbHBIX  KOHCYNbTallMd,  TEKYIIEro KOHTPOIS,
MIPOMEXYTOUYHON aTTecTallid, OCHAUIeHHas O0OpYyIOBaHMEM M TEXHUYECKUMH CpPEICTBAMU
0o0y4YeHHMs, a TaKKe YUTAIBHBIN 3all, TOMEIICHUE Ul CAMOCTOSTENIbHON paboThl, C JOCTYIIOM K
CeTH
«Muteprer» u SMOC. OcHAIIEHHOCTh: KOMIUIEKT yueOHOU Mebenu, HOyTOyK.

IIpu n3yyenun npeamera B popmare 3J1eKTPOHHOT0 00y4yeHHs ¢ ucnoJb3osanuem JJOT

[Iporpammer amst Buneokondepennuii: Auaexc Tenemoct.

Onexrponnas miatgopma Chepym.

3.2. UupopmanoHHOe obecrniedeHne peaan3alu NporpaMmbl

Jnst peanu3anid  TIpOrpaMMbl  OMOIMOTEYHBIA (OHA 00pa3oBaTEbHONW OpraHU3alud
JOJDKEH UMETh MeYaTHbIe W/WJIHM DJEKTPOHHbIE 00pa3oBaTelbHbIE U MH(POPMALMOHHBIE PECYPCHI,
pEeKOMEHIyeMbIe JIsl UCTIOJIB30BaHuUs B 00pa30BaTeIbHOM IMPOLIECcCe.
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Ilepeyennb pexoMeHyeMbIX Y4eOHBIX H31aHNU, 1ONOJHUTENbHO TuTepaTtypeiMHTEpHET-
pecypcoB, 6a3bl JaHHBIX 0M0IMO0TEeYHOrO hoHaA:

3.2.1 OcHOBHbIE HCTOYHUKH:
1. Mycradun, A. I'., buonorus : yueOnuk / A. I'. Mycradun, B. b. 3axapoB. — Mocksa :
KnoPyc, 2024. — 423 ¢. — ISBN 978-5-406-12000-2. — URL: https://book.ru/book/950239.

3.2.2 JlonoJHUTEeJbHbIE HCTOYHUKH:

AradonoBa, W.b.. buomorums. bazowiii ypoenb. CIIO. YueOnuk : VYueOnuk / U.b.
AradonoBa, A.A. Kamenckuii, B.. CuBoriazos — Mocksa : [Ipocsemienue, 2024. — 272 c.
— ISBN 978-5-09-113524-4. — URL__https://book.ru/book/954783

2. AradonoBa, U.b.. buonorus. Ilpaktukym DOVYII ansa CIIO. bazoBsiii ypoBeHb. DDV :
VYuebnuk / U.b. Aradonora, B.1. CuBornazo — Mocksa : [Ipocsemenue, 2024. — 10 ¢. —
ISBN 978-5-09-118065-7. — URL: https://book.ru/book/956089

Ilepeuens npogeccuoHATBHBIX 023 JAHHBIX U HH(POPMANMOHHBIX CIIPABOYHBIXCHCTEM:

1.  Koncynprantllmmoc : cipaBOYHO-TIOMCKOBas cucTema : opunuanbHbiii cadt. — URL :
https://www.consultant.ru/.

2. TapanT : muadOpMaImoHHO - paBoBoi mopTtas. — URL : https://www.garant.ru/ .

3. Kogekc : mpodeccronanpHas cripaBounas cucrema. - URL :http://www.kodeks.ru/.

4.  DnektpoHHas OuOMMOTEKa Y4YeOHO-METOIMUYECKOTO IIEHTpa IO OOpa3oBaHUIO Ha
KEJIE3HOJJOPOKHOM TpaHcmopTe : opunmanbhelii caiit. — URL : https://umczdt.ru/books/. — Pexxum
JOCTYTIA: ISl aBTOPH3. TOJIb30BATEICH.

5. Jlassb : anektponHas 6ubnmoreynast cuctema. — URL : https://e.lanbook.com/. — Pexum
JOCTYTIA: JIJISl aBTOPH3. TOJIb30BATEICH.

6. BOOK.ru: snekrponno-oubnmoreunas cucrema : cailt / KHOPYC : usnmarenbcTtBo
yueOnoi nmurepatypbl. — URL : https://book.ru/. — Pexxum mocTyma: 11t aBTOpH3. MOJIb30BaTeeh

7. MunucrepctBo Tpancmnopra Poccuiickoii @enepanuu : opunmuanbHbiid caiiT. — MocCKBa,
2010-2023. — URL : https://mintrans.gov.ru/.

8. PXI : opuumansusiii caiit. — URL : https:/www.rzd.ru/.

9. ®denepanbHOE areHTCTBO JKEJIE3HOIOPOXKHOTO TPAHCIOPTAa : OQUIMAIBHBIN CalT. —
Mocksa, 2009-2023. — URL : https://rlw.gov.ru/.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOTI'O

HPEAMETA

KouTpons u oreHka pe3ynsTaToB ocBoeHHsi ydeOHoro mnpeamera OVIL13 «buonorus»

PacKpBIBAIOTCST Yepe3 JAUCHUIUIMHAPHBIC pPe3yJbTaThl, HANpaBlIEHHbIE Ha (HOPMHUPOBAHHE OOIIMX
KOMITETEHIIMIA TIO pa3ieNiaM M TeMaM COJIepKaHusl y9eOHOTO MaTepuaia.
[TpomexyTounas arrectanus B popme duppepenyuposannozo 3auema.

Ob6masn/npodeccuoHanbHasi

Pa3znen/Tema Tun oueHOYHbIX MePONPUATHH
KOMIeTEeHIHSs
Pazgpen 1. Kuaerka — | KoHtponbHas paborta
CTPYKTYpPHO- «MonekynspHbli YPOBEHb
pyHkuuonanbHast OpraHU3aINH )KHBOTOY
€/IMHHIIA )KUBOT'0
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBIN OIIPOC
OK 02 Hayka. O6mas | 3amoaHenue TaOIULIBI C
XapaKTePUCTHKA JKU3HU OINHMCaHUEM METOJIOB
MHUKPOCKOTTHPOBAHUS C ux
JOCTOMHCTBAMHM U HEJOCTaTKaMU
3anonHenne Tabmuuel  «Biiang
YUEHBIX B Pa3BUTHE OUOJIOTUN»
3anonHeHue CpPaBHUTEIBHOU
TaOJIMIBl CXOACTBA W pa3IUuui
YKUBOT'O U HEXKUBOT'O
OK 01 Tema 1.2. CrpykrypHo- | OueHMBaemMasi  JHCKyCCUSl  TIO
OK 02 (byHKIIMOHABEHAS BOINPOCAM JIEKLIUHU
OK 04 OpraHu3aIys KJIETOK Brimonaenune u 3all1Ta
1ab0opaTopHOil pabOTHI
[IpakTrueckoe 3aHSTHE.
IIpencraBienue YCTHBIX
COOOIIEHUN C  TMpe3eHTaIueH,
MOATOTOBJICHHBIX IO MEPEYHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX
MpenoiaBaTesieM
OK 01 Tema 1.3. CtpykrypHO- | @pOHTaTBHBIN OIIPOC
OK 02 ¢bynkunonanbHble (akTopsl | [IpakTudeckoe 3aHsTHE
HACJIEJICTBEHHOCTH
OK 02 Tema 1.4. O0men BemecTB U | DpOHTATBHBIN OMPOC
MpeBpallleHue JHEepruu B | 3aloJHEHHE CpPaBHUTENBHOM
KJIETKE TaOJUIBI XaPaKTEPUCTHK THIIOB
oOMeHa BeIlecTB
OK 02 Tema 1.5. JKussaennsriii | OOcyxneHne M0  BOIpocam
OK 04 UK KJIETKH. Murto3. | mekuuu
Meiio3 Paspabotka  J€HTBI  BpeMEHHU
YKU3HEHHOTO LIMKJIA KJICTKU
Paznen 2. Crpoenme wu | KonrponbHas pabora «CrpoeHue
(GyHKUMHU opranuzma 1 QYHKIIUU OPTaHu3May
OK 02 Tema 2.1. Crpoenue | OueHuBaemasi AMCKycCus
OK 04 opraHusma
OK 02 Tema 2.2. ®opmbl | PpOHTAIBHBIN ONPOC

Pa3MHOKCHUA OPIraHu3MOB

3anosiHeHHe TaOJUIBI ¢ KPaTKOM
XapaKTepUCTUKON U TNpUMEpaMu
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(hopM pa3sMHOKEHHUS OPraHU3MOB

OK 01 Tema  2.3. Ownrorenes | TectupoBaHue
OK 02 pacTeHMil, IKUBOTHBIX U
OK 04 YeJI0BeKa
OK 01 Tema 2.4. 3akonomepHoctu | poHTaNBHBINA ONIPOC
OK 02 HAaCJIEIOBaHUS TectupoBanue
OK 04 [IpakTryeckoe 3aHsATHE
OK 01 Tema 2.5. Cuemnennoe | TectupoBaHue
OK 02 Hace0BaHuE PU3HAKOB PaspaboTtka rioccapus
[IpakTuueckoe 3aHATHE
OK 01 Tema 2.6. 3akoHomepHocTH | TectupoBanue
OK 02 W3MEHUYHUBOCTH [IpakTrueckoe 3aHsTHE
OK 04
Pazpnen 3. Teopust
IBOJIIOLINH
OK 02 Tema 3.1. Hcropus | @poHTANBHBIN ONIPOC
OK 04 9BOJIIOIMOHHOTO  yueHus. | PazpaboTtka rimoccapust
MuUKpO3BOIIOLMS Pa3paboTtka  J€HTBI  BpEeMEHHU
pa3BUTUSA HBOJIFOLIMOHHOTO
YUECHHUSI
OK 02 Tema 3.2. MakposBomtonus. | OnieHuBaeMas TUCKyCCUs
OK 04 BosnukHoBeHue u pazutue | PazpaboTka  JIEHTBI  BpeMEHH
YKU3HU Ha 3emiie BO3HMKHOBEHHS UM  pa3BUTHUSA
YKU3HU Ha 3emie
OK 02 Tema 3.3. Ilpoucxoxaenue | @poHTaIBHBINA OIIPOC
OK 04 YeJI0BEKA — AaHTPOIIOT€HE3 PazpaGoTka  JIeHTBI  BpEeMEHH
MIPOUCXOXKICHUSI YEIOBEKa
Pa3nen 4. Dxonorust Kontpoinbnas pabora
«Teopernyeckue ACTIeKTBI
9KOJIOTHH»
OK 01 Tema 4.1. Dxonormueckue | TectupoBaHue
OK 02 (akTOPBI M CPEIIbl KU3HH
OK 07
OK 01 Tema 4.2. Tlomynsuus, | CocTaBieHHE CXE€M KpPyroBOpOTa
OK 02 CO0O0IIIECTBA, DKOCUCTEMBI BEIIECTB
OK 07 [TpakTHueckoe 3aHsATHE
OK 01 Tema 4.3. buocdepa - | OueHuBaemasi IUCKyCCUs
OK 02 riobanpHas skojiorndeckas | TecrupoBanue
OK 07 cucreMa
OK 01 Tema 4.4. Bmmstaue | TectupoBanue
OK 02 aHTpornoreHHsIx ¢akropos | [IpakTuueckoe 3aHsTHE
OK 04 Ha 6uochepy
OK 07
1K 2.5
OK 02 Tema 4.5. Bnusnue | OuenuBaemas AMCKyccus
OK 04 COLIMAJIbHO-3KOJIOTHYECKHX | Boimonuenue nabopaTopHOI
OK 07 (GakTOpoB Ha  370pOBbE | PabOTHI
K 2.5 YeJI0BeKa
Paznen S. buosorusi B | 3ammra Kelca: IpeACTaBlIECHUE
JKM3HHU pEe3yNbTaTOB  pEIIeHUs KeHCOB
(BBICTYILJICHHE C MPE3EHTAINEH )
OK 01 Tewma 5.1. buorexHonoruu B | BeimonHeHue kelca Ha aHaIU3
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OK 02 JKU3HU KaXI0ro uHpopMauu 0 Hay4HBIX
OK 04 TOCTHIKEHUAX B oOJactu
I[IK 2.5 TeHETUYECKHUX TEXHOJIOT UM,
KJIETOYHOU WH)XECHEPUH,
MUIIEBBIX OMOTEXHOJIOTHIA,
MpeACTaBICHUE pe3yabTaToOB
pelIeHus KeicoB
OK 01 Tewma 5.2. buorexHonoruu B | BelmonHeHue kelica Ha aHaIu3
OK 02 MIPOMBIIIIIEHHOCTH uHpopMauu 0 pa3BUTUHU
OK 04 MIPOMBIIIJICHHBIX OWOTEXHOJIOTHH,
K 2.5 NIPENCTABIICHUE pe3yabTaToOB

peneHus KEHCOB
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S. HEPEYEHb UCHTIOJIB3YEMbIX METOJ10OB OBYUYEHMUSA

5.1 HaccuBHbIe:

- JIGKIIMU TPaJUIMOHHBIE 0€3 TMPUMEHEHUSI MYyJIbTUMEIUIHBIX CPEICTB U 0€3 pa3gaTouyHOro
MarepHaa,

- IeMOHCTpaIus y4eOHbIX (PHIBMOB;

- pacckas;

- CEMUHApHI, TPEUMYIIIECTBEHHO B BHJIE OOCYXKICHUS JOKIAI0B CTYIEHTOB IO TEM WJIA WHBIM
BOIIPOCAM;

- CaMOCTOSTENBHBIE U KOHTPOJIBHBIE Pa0OTHI,

- TECTBI;

- YTEHHE | OTIPOC.

(63aumodelicmeue npenooagamens Kak cyOvekma ¢ 00y4arowumcsi Kak o00beKmom
NO3HABAMENLHOU 0esIMENTbHOCU).

5.2 AKTHBHBIC H HHTEPAKTHUBHbIE:

- aKTHBHBIC U HHTEPAKTUBHBIC JICKIINU;

- paboTa B rpymnmnax;

- yueOHas AUCKYCCHS;

- JICJIOBBIE M POJICBHIC UTPHI;

- UTPOBBIC YIPAKHEHUS;

- TBOpYECKHE 3aaHUS;

- KpyTJible CTOJIbI (KOH(EPEHIIUH) C UCIIOIb30BaHUEM CPEACTB MYJIbTUMEINA;

- peuieHue MPOOIEMHBIX 3a]1a4;

- aHaJIM3 KOHKPETHBIX CUTYAIIHIA;

- METO/1 MO/IYJIbHOTO O0OyUYEHUS;

- 00yueHHe ¢ UCIOJIb30BaHNEM KOMIBIOTEPHBIX 00yUaIOIIUX POrpamMmm;

(83aumodeticmseue npenooasamens Kak cyovekma ¢ 00y4arWUMcs Kak CYObeKmom
NO3HABAMENLHOU QesIMENTbHOCU).
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