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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:

R —— HnlaﬂnpyeMble pe3yJabTaThl 00y4eHust .
Oourue JuMcuunJnHapHble
OK 01. Beibupatb B YacTH TPYAOBOIO | cpOPMUPOBAHHOCTH 3HAHUI O MecTe U
CIOCOOBI penieHus 3a/1a4 | BOCIIMTAHMSA: ponn OHOJNIOTHMH B CHUCTEME HAay4HOI'O
npodeccuOHATBLHON - TOTOBHOCTB K TPY/y, OCO3HAaHUE | 3HAHUS; (bYyHKIMOHATBLHON
JIeSITEILHOCTH IIEHHOCTH MacTepCTBa, | TPAMOTHOCTH YEJIOBEKA ISl PEIICHHS

' 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)



MNPUMCHHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

TPYIOTIO0HE;

- TOTOBHOCTb K  aKTUBHOH
ACATCIIbHOCTHU TEXHOJIOTHYECKOM
¥ COIMAIbHOW HaIpPaBJICHHOCTH,
CIOCOOHOCTh MHUIMHAPOBATH,
TUTAHUPOBATh M CaMOCTOSTEIBHO
BBIIIOJIHATL TaKYH0 ACATCIIBHOCTD,
- MHTEpPEC K pa3IMuHbIM chepam

npodeccroHanbHOM
NeSITeNIbHOCTH,

OBnanenue YHUBEPCATHbHBIMU
y4eOHBIMU M03HABATEIbHBIMU
JEUCTBUSAMMU:

a) 0azoBbIe JoruyecKkue
AefCcTBUSA:

- CaMOCTOSITENIbHO
(dbopmynrpoBaTh u
aKTyaJIu3UpOBaTh npooiemy,

paccMaTpuBaTh €€ BCCCTOPOHHC,
- YCTaHaBJIMBaTb CYH_[eCTBeHHI)II\/'I
INpU3HAK WJIWX OCHOBAaHUA UJIA

CpaBHEHHMs, KiIaccupUKalUU U
0000IIEeHHS;

- OTIpeeNATh 1enu
NesITeIbHOCTH, 3a/aBaTh
nmapameTpel W KPUTEPHUH WX
JOCTHKEHHUS,;

- BBIABIISITH 3aKOHOMEPHOCTH H
MIPOTHUBOPEYUS B

paccMaTpuBaeMBbIX SIBJICHUSX;
- BHOCUTb  KOPPEKTUBHI B
NeSATEITHLHOCTD, OIICHUBATH
COOTBETCTBHUE pe3yIbTaTOB
LeTISIM, OIICHUBATH pHUCKH
MOCJEICTBUI IESATEIbHOCTH;

- pa3BUBATH KpeaTHBHOE
MBIIUICHHUE npu pelIeHU
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIE MCCJIEI0BATEIbCKHIE
AeicTBUSA:

- BIQJETh HaBBIKAMH Y4eOHO-
HCCIIEN0BATEIBCKON U IPOEKTHOU
JeSATEIbHOCTH, HaBbIKAMU
paspernieHus mpooem;

- BBISIBIISITD
CJIEICTBEHHBIC
aKTyaJIu3UpOBaTh 3aj1a4y,
BBIJIBUTATh TUTIOTE3Y ee
peuieHusl, HaxOJUTh apryMEHTHI
JUISL  J0Ka3aTelbCTBA  CBOMX
YTBEPKICHU, 3a/1aBaTh
rapameTpbl u KpUTEPUHU

MMPpUINHHO-
CBsA3U n

YKU3HEHHBIX Tpo0IeM;
c(hopMUPOBAHHOCTH
pacKpbIBaTh coJiep;KaHue
OCHOBOIOJIATAIOMIUX ~ OMOJOTHYECKHUX
TEPMHUHOB M TIOHATUU: JKU3Hb, KJIETKA,
TKaHb, OpraH, OpraHu3M, BUJ,
MOMYJISIIKSI, JKOCHUCTEMa, OHOIICHO3,
ounocdepa; MeTaboJIn3M (oOMeH
BEILIECTB UM TMPEBpALICHUE DSHEPIruu),
roMeocTas (camoperysmus),
OuocunTe3  Oerka, CTPYKTYpHast
OpraHu3anus AKHUBBIX CHUCTEM,
JIUCKPETHOCTb, CaMOpPETYJISIIHS,
CaMOBOCIIPOU3BEACHHE
(penpoaykiusi),  HacJeICTBEHHOCTb,
M3MEHYUBOCTb,  JHEPro3aBUCUMOCTb,
pocT W pa3BUTHE,  YpOBHEBas
OopraHu3aIus;

c(hOpMHUPOBAHHOCTh YMEHUS
pacKpbIBaTh coJiep>KaHue
OCHOBOTIOJNIATAIOIINX  OMOJOTHYECKUX
TEOpPUA U  THUIOTE3:  KIETOYHOMH,
XPOMOCOMHOM, MyTalMOHHOM,
SBOJIFOIIMOHHOH, MPOUCXOKICHUS
JKU3HU U YEJIOBEKA;
c(hopMUPOBAHHOCTH YMEHUS
pacKpbIBaTh OCHOBOIIOJIArato0I1e
Oouonoruyeckue 3aKOHBI "
3aKOHOMEPHOCTH (T. Mennens,
T. Moprasa, H.N. Bagsunoga,
3. I'ekkensi, ®. Mromnepa, K. Bbapa),
TPAHUIBI WX TPUMEHHMOCTH K KHUBBIM
CUCTEMaM;

npuoOpeTeHNEe OmbITa MPUMEHEHUS
OCHOBHBIX METO/IOB Hay4HOTO
MMO3HAHUSI, UCTIOJB3YEMBIX B OMOJIOTHH:
HAOMIO/IEHUS! W OMHCAaHUSA JKUBBIX
CHUCTEM, TMPOLECCOB U  SIBICHHII;
OpraHu3aIuu u MIPOBEICHUS
OMOJIOrMYECKOro SKCTIICPUMEHTA,
BBIIBIDKEHUSI THUIIOTE3, BBISABICHUS
3aBUCUMOCTH MEXAY HCCIEIyEeMbIMU
BEJIMYHMHAMH, 00BsICHEHUS
MOJTYYCHHBIX pe3yIbTaToOB u
dbopMynupoBaHUs BBIBOJIOB c
WCIIOJIb30BAaHUEM HAYUYHBIX TOHSATHH,
TEOPHIl U 3aKOHOB;
c(hOpMUPOBAHHOCTh YMEHHUSI BBIICIATH
CYIIECTBEHHbIE MPU3HAKU BUPYCOB,
KJIETOK MPOKapuoT U  3YKapHOT;
OJTHOKJIETOYHBIX W MHOTOKJIETOUHBIX
OPTraHU3MOB, BHJIOB, OMOTE€OIIEHO30B 1

YMEHUS




pelIeHus;
- aHaJM3UpOBaTh MOJyYEHHBIE B
xoJe peleHus 3a/1a4u
Pe3yNbTaThI, KPUTHUYECKU
OLICHUBAaTh UX JIOCTOBEPHOCTb,
MPOTHO3UPOBaTh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- yMeTb MEPEHOCUTh 3HAHUS B

MO3HABATCIBbHYIO nu
MPaKTHYECKYIO obnactu
KU3HCACATCIIbHOCTH,

- YMETh HMHTETPHUPOBATH 3HAHUS
nu3 Ppa3HbIX IpCAMCTHBIX
obnacreii;

- BbBIABUT'aThb HOBBIC nacu,
npeJyiarath OpPUTHHAJILHBIC
MOAXO/BI U PELIEHUS;

- CITOCOOHOCTH ux
HCITOIb30BaHMS B

NO3HABATEJILHONU M COLMAJILHOM
MpaKTHUKE

HKOCHUCTEM; OCOOCHHOCTH IPOLECCOB
oOMEHa BEIIECTB W IPEBpAIICHUS
PHEPTUU B KJIeTKe, (oTocuHTE3A,
TUTACTHYECKOTO W JHEPreTUYEeCKOTO
oOMeHa, XEMOCHHTE3a, MHTO34,
Mei03a, OIIOOTBOPEHHUS, PA3BUTHS U
Pa3MHOXKEHUS, WHIMBUIYaIEHOTO
pa3BUTHSl opraHu3ma (OHTOTEHE3a),
60pbOBI 3a CYLIIECTBOBaHHE,
€CTECTBEHHOT'O otbopa,
BUI000pa30BaHuUs,
NPUCTIOCOOICHHOCTH  OPTaHU3MOB K
cpene obOuTaHus, BIIMSTHHS
KOMITOHEHTOB IKOCHCTEM,
AHTPOMOTEHHBIX W3MEHEHUU B
OKOCHCTEMaX  CBOGH  MECTHOCTH,
KpyroBOpOTa BEIIECTB U MpEBpaIlICHUE
sHepruu B Ouocdepe;
c(hOpMUPOBAHHOCTh YMEHHUS pellaTh
OMoIIOTHYECKHEe 3a]aud, COCTaBIISITh
TEHOTUITUYECKUE CXEMbI CKPEIIUBAHUS
JUISL  Pa3HBIX THUIOB HACIICJOBAHUS
MIPU3HAKOB Y OPraHU3MOB, COCTaBISAThH
CXEMBI TIEPeHOCa BEIIECTB U YHEPTUH B

HKOCUCTEMAX (ueru HUTaHUS,
TTUIIEBBIE CETH)
OK 02. Mcnonbs3oBaTh B o6s1acTH IEeHHOCTH HAYYHOIO | c(hOPMUPOBAHHOCTH yMEHUHI

COBpPEMEHHBIE CPEJICTBA
MOUCKA, aHaJIM3a U
UHTEPIPETANN
UHpOpPMALIUU U
nH(pOpMaITMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHUS 32144
npohecCHOHANBHOM
NeSITeTTHHOCTH

MO3HAHMA:

- c(hOpMUPOBAHHOCTh
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKu u 00I11eCTBEHHOM
NMPaKTUKH, OCHOBAaHHOTO  Ha
Jasore KYJIBTYD,
CTIOCOOCTBYIOIIETO  OCO3HAHHIO
CBOETO MecCTa B MOJIUKYIBTYPHOM
MUpE;

- COBEpILIEHCTBOBAHME SI3bIKOBOM
M YHTATENbCKOW KYJIBTYPhI Kak

cpencTBa B3aUMOJENCTBUSA
MEXay JIOAbMU U TIO3HAHMS
MUDA;

- OCO3HaHHE IIEHHOCTHU HAay4YHOH
JIeITeILHOCTH, TOTOBHOCThH

OCYIIECTBIISITh ~ MPOEKTHYIO H
HCCIIEI0BATENILCKY IO
JeSITeTbHOCTh MHIUBUAYAIBHO |
B IpyIIIIE;

OBnanenue YHUBEpPCAIbHBIMU
y4eOHbIMU M03HABATEIbHBIMU
JEUCTBUSMM:

KPUTHYECKH OLIEHUBATh MH(POPMAIUIO
OMOJIOTHYECKOTO Co/IepKaHusl,
BKJIOYAIOLIY IO IICEBJOHAYYHbIE
3HaHUS W3 PA3TUYHBIX HCTOYHUKOB

(cpencTtBa MaccoBoil  MH(pOpPMAIINH,
Hay4YHO-IIOIYJIAPHBIE MaTepHabl);
HMHTEPIPETUPOBATH 3TUYECKUE

ACIICKTBI COBPCMCHHBIX I/ICCJIGIIOBaHI/Iﬁ

B Onosoruu, MEIUIINHE,
OMOTEXHOJIOTHH; paccMaTpuBaTh
r00anbHBIC 9KOJIOTUYECKHE
poOIIeMbI COBPEMEHHOCTH,

(dbopMHpOBATh 1O OTHONIICHUIO K HUM
COOCTBEHHYIO TTO3HUIIHIO;
c(hopMUPOBAaHHOCTH YMEHUH
co3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE
U YCTHBbIE COOOIIEHHS Ha OCHOBE
Ouonormueckoil  uHopmaruu U3
HECKOJIbKUX HCTOYHHKOB, TPaMOTHO
UCIIOJIb30BATh TMOHSATHWHBIA amnmapar
ouonoruu




B) padorta ¢ nngopmanmeii:

- BJIQZIETh HABBIKAMH IOJTyYEHHMSI
uHpOpMALlUM U3  HCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO
OCYILECTBIIAThL IIOMCK, aHaJINU3,
CHCTEMaTHU3aLINI0 u
HHTEPIPETALAIO uHpOpMaLUU
pa3nMyHBIX BHJOB U (opM
IIPEICTaBICHMS;

- CO3/1aBaTh TEKCThl B Pa3IMYHbIX
(dbopmMarax ¢ y4eToM Ha3HAYCHUS

nHpopmaruu u 1eJIeBOM
ayJIuTOpuH, BbIOUpas
ONTUMATHHYIO bopmy
NIPEJCTABICHNS U BU3yaJIH3alUH;

- OUEHHWBATh  JOCTOBEPHOCTH,

JETUTUMHOCTh HWH(pOpMalNH, ee
COOTBETCTBUE  MPABOBBIM U
MOPaJIbHO-3THYECKUM HOpPMaM;

- UCIIOJIb30BaTh cpeacTBa
MH(POPMALMOHHBIX "
KOMMYHHKAIIUOHHBIX TEXHOJIOTUIA

B pelieHun KOTHUTUBHBIX,
KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  3a7a4 ¢
COOJIIOIEHUEM TpeboBaHUM
IPrOHOMUKH, TEXHUKH
0e30ITacHOCTH, TUTUECHEI,
pecypcocOepekeHusi, MPaBOBBIX
U OTHYECKHX  HOPM, HOPM
nHPOPMALIMOHHOMN

0e301acCHOCTH;

- BJIAJICTh HaBBIKAMH

pacro3HaBaHWsi W 3alIUTHI
uHpopmanuu, HHPOPMALUOHHOM
0€301aCHOCTH JIMYHOCTH

OK 04. DddextuBHo
B3aNMOEHCTBOBATH u
paboTaTh B KOJUIEKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEILHOCTH u
CaMOOIIPEAETIEHHUIO;

-OBJIaJICHUE HaBbIKAMU Y4YeOHO-
HCCIIEI0OBATENBCKOM, TPOEKTHOU
H COLMAJIbHOM NEATCIHHOCTH;
OBjaeHne YHHBEpPCAJIbHBIMU
KOMMYHUKATUBHBIMH
JeHCTBUSAMH:

0) coBMeCTHAas 1eITeJIbHOCTb:

- TIIOHMMaTh W MCIIOJIb30BaTh
NPEUMYIIIECTBA KOMAaHIHOW U
WHINBUAYATbHON pabOTHI;

- NPHUHHUMATh LEJIH COBMECTHOMU
JEeSATEIbHOCTH, OpPraHU30BbIBAThH
W KOOPJMHHUPOBATh ACHCTBUS MO

MpUOOpEeTEeHUE OMbITa TPUMEHEHUs
OCHOBHBIX METOJIOB Hay4YHOTO
MO3HAHUS, UCTIOJIb3YEeMbIX B OMOIIOTHU:
HAaONIOZICHUSI W ONHUCAHMS  KUBBIX
CHUCTEM, IMPOLECCOB U  SIBICHMIA;
OpraHu3aIuu " MIPOBEICHUS
OMOJIOTHYECKOTO JKCIIEPUMEHTA,
BBIJIBIDKEHUSA  THUIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXKJY HCCIENYEMbIMU
BEJIMYMHAMU, 00BACHEHHS
MOJTYy4YEHHBIX pe3yJIbTaToOB u
dbopmyupoBaHUs BBIBOJIOB c
WCIIOJIb30BAHUEM HAYUYHBIX IIOHSTHUH,
TEOpU U 3aKOHOB




€€  JOCTHKEHMIO:  COCTaBIIATH
IJIaH JEWCTBUM, pacupeneisTh
poim ¢ y4eTOM  MHEHHH
YYaCTHHKOB o0cyxaaTh
pe3yabTaThl COBMECTHOU PabOTHI;
- KOOPAMHUPOBATHh U BBIMOJIHATH
paboTy B YCJIOBHUSIX pealbHOTO,

BUPTYaJILHOTO "
KOMOWHUPOBAaHHOTO
B3aNMOJEUCTBUS;

- OCYUIECTBJIATH  TO3UTHBHOE
CTpaTeTUYeCKOe IIOBEICHUE B
pa3IMYHbIX CUTYAIIHSIX,
MPOSIBIIATH TBOPYECTBO "
BoOOpakeHue, OBITh
WHUIMATUBHBIM

OBiaieHne yHHBepPCAJbHBIMH
PeryJIiTUBHBIMH IHCTBUSIMH:
r) NIpUHATHEe ce0st M JAPYIux
JIIOJIeit:

- NpUHUMATh  MOTHUBBI M|
apryMEHTBl JIPYTHX IIIOJeH MpH
aHamn3e pe3yJbTaToB
TeSITeTbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO
NPYTHX JII0JIel Ha OIIHOKY;

- pa3BUBAThH CHOCOOHOCTh
MOHUMATh MHpP C  TIO3HUIUH
JPYyroro 4ejoBeka

OK 07. CopeiicTBOBaTH
COXPaHEHHIO
OKPYXaIoIleil cpebl,
pecypcocOepexeHHIo,
MPUMEHSTh 3HaHUS 00
W3MEHEHUU KIUMaTa,
MIPUHIIUIIBI OEPEKITUBOTO
IIPOM3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH
B UPE3BBIYAITHBIX
CUTYaIHIX

B 00/1acTH 3K0/10rH4€CKOr0
BOCIIMTAHMSL:

- c(hopMUPOBAHHOCTH
JKOJIOTUYECKON KYJIBTYpBI,
MMOHUMAaHHE BIIUSHUS COLUAIBHO-
SKOHOMMYECKHUX IIPOLECCOB HA
COCTOSIHHE MIPUPOTHOMN 51
COLIMAJIbBHOW Cpellbl, OCO3HAHHE
I00aTBHOTO xXapaxkrepa
9KOJIOTUYECKUX MTPOOIIeM;

- IUTAHUPOBaHUE "

OCYILIECTBJICHUE  JEHUCTBUUA B
OKpYKaloIlleil cpelie Ha OCHOBE
3HAHUS Hejed  yCTOMYHMBOTO

pa3BUTHS YEJIOBEUYECTBA;
AKTUBHOE HEINPUATHE JEHUCTBUMH,
MIPUHOCSIINX BpEJ OKPYKAOIIEH
cpene;

- YMEHHUE MPOTHO3UPOBATH
HeOJIaronpusTHbIC
9KOJIOTHYCCKHE
peANpPUHUMAEMbIX
MpeOTBpaIIaTh UX;

IIOCJICACTBUA
JIENCTBUH,

c(hopMUPOBaHHOCTH YMEHUS
NPUMEHSTh TOJNYyYEHHBIC 3HAHUS s
00BACHEHUS OHOJIOrHYSCKUX
MIPOLIECCOB U SIBJICHUH, JJIsi MPUHATUSA
MIPAKTUYECKUX peneHuin B
IMOBCEAHEBHOM KHW3HH C  LEJIBIO
obecrieucHHsT 0OE30IACHOCTH  CBOETO
3I0pOBbSl M 3J0POBbS OKPY KAKOLIUX
JIIOJIEH, coOIroIeHN 3JI0POBOTO
oOpa3a J>KWM3HHM, HOPM TPaMOTHOTO
MTOBEJCHUS B OKpY’KaroIen
MIPUPOIHOMN cpene; IIOHMMAaHHUE
HEOOXOIUMOCTH HCIIOJIL30BaHUS
JOCTH)KEHUM COBpeMEHHOW OHOoiI0run
1 OMOTEXHOJIOTHH JJIsl PalliOHAIBHOTO
MIPUPOAOTIOIB30BAHUS




- paciiipeHue OTbITa

NESATEIbHOCTH  DKOJIOTUYECKOM

HaIpaBJIEHHOCTH;

- OBJIaJICHUE HaBbIKAaMHU y4eOHO-

HCCIIEN0BATEIIbCKOM, IIPOEKTHOU

Y COLIMAJIbHON JesITeIbHOCTH
I[IK 2.5 CoGxronarts | - c(OpMHPOBAHHOCTD YMEHUS Ha OCHOBE benepanbHOTO
TpeOoBaHUS OXpaHbl | KIACCU(PUKALMOHHOTO KaTaJora OTXOJO0B OMNPEIeNATh KJIacC OMAaCHOCTH
OKpYyXarouieu Cpenpl, | OTXO/IOB; arperarHoe CocTosiHue U (Qusuueckyro (GopMy OTX0I0B
OXpaHbl Tpyla U | IPOU3BO/ICTBA;
MIPOMBIIUIEHHON - OBJAQJCHUE METOJaMH OINPEACIICHUS I0Ka3aTelied yYMCTBEHHOU
0€30macHOCTH pHu | paboTOCTIOCOOHOCTH,  OOBSACHEHHWE  TOJYYEHHBIX  pe3yJbTaTOB |
CTPOUTENHCTBE U | GOpMyJIHPOBAHKUE BBHIBOJOB (MHCHMEHHO) C HCIOJB30BAHUEM HAYYHBIX

OKCIUTyaTallul  KEJIE3HBIX
JIOpOT.

MOHSTHH, TEOPUI U 3aKOHOB;

- c(OPMHPOBAHHOCTh YMEHHS AHAIM3HPOBATh MH(OPMAIMIO O HAYYHBIX
JOCTIDKCHHSX B  O0JACTH TEHETUYSCKUX TEXHOJIOTHH, KJICTOYHOM
HUHXXCHCPUU, IMTUIICBBIX 6I/IOTCXHOJIOI‘ Hﬁ,

- ¢(hOpMUPOBAHHOCTh YMEHHS aHAJTU3UPOBATH MH(POPMAIMIO O Pa3BUTHH
IIPOMBIINIJICHHBIX 6I/IOT€XHOHOFI/II>'I 1 UX IPUMCHCHHUH B )KM3HU YCJTOBCKA




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
HanmenoBanue Coaepxanue y4eOHOro MaTepnasia, NpaKTHYeCKHue M Ja00paTopHbIe 3aHATHSA, O0bem O —
pa3/iesioB U TeM caMoCTosITeIbHAsA padoTa 00yyaomuxcs 4acos
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pa3nea 1. KileTka — cTpYKTYPHO-QDYHKIIMOHAJIbHASI €IMHUIIA }KUBOT'0 14
Tema 1.1. 3 OK 01
buosorus kak Conepxxanne yueOHOro MmarepuaJjia 2 OK 02
Hayka. O0mas CoBpemeHHbIE OTpaciu Ouosiornyeckux 3HaHui. CBsi3b OMOJIOTHMH C JIPYTMMHM HayKamH: OMOXHMMS,
XapaKkTepucTUKa onodusuka, OMoHrKa, reHoreorpadus u ap. Poas nu Mecto 6uosornu B GOPMHUPOBAHUH COBPEMEHHOM
JKM3HH HAay4YHOM KapTHHBI MHMpa. YPOBHM OpraHu3aluy XuUBOM Marepuu. OOIIas XapakTepUCTUKA KHU3HHU,

CBOMCTBA KUBbBIX CUCTEM. XUMUYECKUN COCTaB KJIETOK

CamocrosiTesibHas padora odyuaromuxcs Nel 1

1. 3anonHeHue TaOIUIBI C OMMCAHUEM METOJOB MHKPOCKONHMPOBAHUS C MX JIOCTOMHCTBAMH U

HeJ0CTaTKaMU.

2. 3anonHeHue Ta0nuLbl «BKia y4eHbIX B pa3BUTHE OMOJIOTHI».

3. 3anonHeHne CPaBHUTEIbHOM TAOJIMIIBI CXOJICTBA M PA3IMUMNA AKUBOTO U HEKHUBOTO.
Tema 1.2. 6 OK 01
CTpyKTYypHO- Coaep:xanue y4e0OHOro MaTepuaJia 2 OK 02
pynkuuonanbHas Knerounass teopuss (T. IlIBann, M. lllneiinen, P. BupxoB). OCHOBHbIE TOJOKEHUS COBPEMEHHOMN OK 04
OpraHmM3auus KJIETOYHOW TEOpuU. THMbl KIETOYHOW OpPraHu3aluu: NPOKAPUOTUYECKUH UM IYKAPUOTHUYECKHIA.
KJIETOK OAHOKJIETOUHBIE M MHOTOKJIETOYHBIE OpraHu3Mbl. CTpO€HHME NPOKApUOTHYECKOW KieTku. CTpoeHue

JYKapUOTHUECKOM KiIeTKH. HekneTounpie hopmbl KU3HH (BHPYCHI, OakTepruodarm)

IIpakTnueckoe 3ansaTue Nel 2

Bupycuble u OaktepuanbHble 3aboneBanus. OOmIMe NPUHIUIBI HCIOJIB30BAHUS JIEKAPCTBEHHBIX

BeniecTB. OcoOEHHOCTH MPUMEHEHUS] aHTUONOTHKOB.

Ilpeocmasnenue ycmuvix coobujenuii ¢ npezenmayueli, NOO20MOBIEHHbIX NO NEPEeUHI0 UCMOYHUKOS,

PEKOMEHOO0BAHHBIX NPEnooasamenem

JlaGoparopHas padora Nel 2

CtpoeHne KIETKH (pacTeHUs, >KMBOTHBIC, IPUOBI) M KJIIETOUHBIC BKIIFOYCHHUS (Kpaxmall, KAPOTHHOHUIBI,
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XJIOPOILJIACTHI, XPOMOILJIACTHI)

Tema 1.3. 4 OK 01
CTpyKTypHO- Conep:xaHue y4eOHOro MaTepuaJia 2 OK 02
¢pynkunonaabubie | XpomocomHas Teopus T. Moprana. CTpoeHHE XpPOMOCOM. XPOMOCOMHBIM Ha0Op KIIETOK,
¢akTopsl TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TallJIOUIHBIN U TUIIOUIHBIN Ha0op. HyxknemHoBbie
HacjaeacrsennocT | kuciorel: JIHK, PHK wnaxoxknenue B kileTke, mX CTpoeHHEe W (PyHKIIMU. MaTpuyHbIE MPOIECCH B

KJIETKE: peIUIMKaLMs, OMocuHTe3 Oelika, penapaius. [ eHeTHUeCKH KO M €r0 CBOMCTBA

IIpakTuyeckoe 3ansaTHe Ne2 2

Pemenune 3amau Ha ompeneieHHE MOCIEI0BAaTENIbHOCTH HYKJIEOTHIOB, aMUHOKHCIOT B HOpPME U B

cilyyae U3MEHEHHs nociieoBaTenbHOCTH HyKieoTuaoB JJHK
Tema 1.4. 2 OK 02
O0OMeH BemiecTB H Coaep:xanue yueOHOro MaTepuasa 1
npeBpalieHue [Tonstre MeTabonu3mM. ACCUMMWISIIMS U TUCCUMWIISLIMS - IBE CTOPOHBI MeTabonu3ma. Tumsl oOmMeHa
JHEPIuH B KJIETKe BEIIECTB: AaBTOTPO(HBI U reTepoTpodHbIH, a’poOHBIH M aHadpoOHbIM. I[lmacTuueckuit oOMeH.

dorocuHTe3. XEMOCHHTE3

CamocrosiTesibHas padora o0y4yaromuxcs Ne2 1

3anojHeHHWEe CPaBHUTEIBHOM TaOIUIIbI XapaKTEPUCTHUK TUIIOB OOMEHA BEIIECTB
Tema 1.5. 2 OK 02
Kusnennbii ki | Comep:kaHue y4eOHOro MmaTepuasia 1 OK 04
KkJeTkn. Muros. Knerounslii mukn, ero nepuoasl. MuTo3, €ro craauu U IPOUCXOJSIIME Hpolecchl. buonornueckoe
Meiio3 3HayeHue MwuTo3a. Meilo3 u ero craauu. IloBeneHue xpomocom B Mmerose. Kpoccunrosep.

buosornueckuii CMbICI MEH03a

CamocTrosiTesibHasi padora odyyarommxesi Ne3 1

Pa3paboTka JeHTbl BpEMEHHU )KU3HEHHOTO ITMKJIA KICTKH
Pa3nen 2. Ctpoenne u gyHKuuu opranusma (Bcero) 15

(11+4)

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

MHoOrokieTouHble OpraHu3Mbl. B3anMOCBS3b OpPraHOB M CHUCTEMBl OPraHOB B MHOT'OKJIETOYHOM

opranusme. ['oMmeocTas opranusma U ero nNoJIepKaHue B IIPOLECCE KUZHEAEITEIbHOCTU
Tema 2.2. 2 OK 02
DopMbl Coaep:xanue yueOHOro MaTepuasa 1
Pa3MHOKEHHUS @opmbl  pa3MHOXKEHHsI opraHu3moB. becnosioe ¥ mojioBoe pasMHOXkeHHe. Buabl  Gecrnosoro
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OPraHu3MoOB pasMHOeHud. IlomoBoe pasMHOkeHMe. l'ameroreHe3 y >KMBOTHBIX. CHEepMaToreHe3 M OOTEHE3.
CtpoeHune moaoBbIX KiIeToK. OnI0g0TBOPEHUE
CamocrosiTesibHas pabora odyuaromuxcs Ned 1
3anonHeHue TabJIuIbl C KPATKOM XapaKTepUCTUKON U mpruMepamMu GopM pa3sMHOXKEHHSI OPraHu3MOB
Tema 2.3. 2 OK 02
Onrorenes Conep:xanue y4eOHOro MaTepuaJia 2 OK 04
pacTeHui, WunuBuayanbHOE pa3BUTHE OpraHU3MOB. DOMOpuoreHnes u ero craauu. [loctamMOproHanbHBIN MEPHO.
KMBOTHBIX U Craguy mocTSMOPHUOHAIBHOTO Pa3BUTHSA Y JKUBOTHBIX U uenoBeka. lIpsmoe u HempsMoe pa3BUTHE.
YeJI0BeKa buonornueckoe crapenue u cMepth. OHTOreHe3 pacTeHUH
Tema 2.4. 4 OK 01
3aKkoHOMepHOCTH Coaep:xanue yueOHOro MaTepuasa 2 OK 02
HacJIe0BaHHUA OCHOBHBIE TOHATUS TEHETHUKH. 3aKOHOMEPHOCTHM oOOpa3oBaHUs TaMeT. 3akoHbl [. Mengens OK 04
(MOHOTHOPHTHOE M MOJIUTHOPUIHOE CKpeInBanue). B3anmoaeiicTBre reHoB
IMpakTnyeckoe 3ansTue Ne3 2
Pemenune 3amau Ha ormpenereHHe BEPOSTHOCTH BO3HUKHOBEHHUS HACJIEJCTBEHHBIX IMPU3HAKOB IPU
MOHO-, TU-, TOTUTHOPHUIHOM U aHAIU3HUPYIOIIEM CKPEIIWBAHUU, COCTABICHUE TCHOTHIIHYECKUX CXEM
CKpEIIMBAHUS
Tema 2.5. 3 OK 01
CuensienHnoe Conep:xanue y4e0OHOIro MaTepuaJia 2 OK 02
HacJIeA0BaHHe 3akonbl T. Moprana. CuerjieHHOE HacCleJIOBaHHME T'€HOB, HapyllleHue cieruienus. HacnenoBanue
NPU3HAKOB MIPU3HAKOB, CLIETIJICHHBIX C MOJIOM
CamocrosiTesibHast paboTa o0yuaromuxcs NeS 1
Pa3paboTka rnoccapus
Hrorosast KOHTpOJIbHAS paboTa 1
Hmoz I cemecmpa: MaxcuMainbHas yueOHasi Harpy3ka (Bcero) 30
O0s3atenpHas ayauTopHas yueOHasi Harpyska (Bcero) 24
MPAKTUYECKUE 3aHITHUSI 6
J1a00paTOpHBIC 3aHATHS (PaOOTHI) 2
CaMOCTOSITEeNNbHAs paboTa 5
KOHTpOJIbHAsL paboTa 1
2 cemecmp 42
Paznen 2. Ctpoenue u pyHKIIMU opraHusma (2 cemecTp) 4
Tema 2.6. 4 OK 01
3akoHOMepHOCTH Conep:xkaHue y4yeOHOIo MaTepuaJa 2 OK 02
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HU3MEHYMBOCTH

N3menuuBocCcTh MMPU3HAKOB. BI/II[BI U3MECHYMBOCTH:. HACJICIACTBECHHAsA KW HCHACJICACTBCHHAas. 3akoH
TOMOJIOTUYECKHX PAIOB B HacieAcTBeHHOW u3MmeHunBoctu (H.M. BaBuno). MytammoHHast Teopus
N3MCHYUBOCTH. BI/II[I:I MYTaLII/Iﬁ " NPpUYHUHBI UX BO3BHUKHOBCHUA. KapI/IOTI/IH YCJIOBCKA. HaCJIGIICTBeHHBIC
3a00J1€BaHUs YeOBeKa. [ eHHbIE W XPOMOCOMHBIC OO0JIe3HW uesnoBeKka. bojesHw ¢ HacieacTBEHHOU
npeapacroJI0KCHHOCTLBIO. 3HaueHue MCHHHHHCKOﬁ FCHCTUKHW B HNPCAOTBPAICHUH U JICYCHUU
TeHeTUYECKUX 3a00JIeBaHM YelloBeKa

OK 04

IIpakTnyeckoe 3ansaTHe Ned 2

Pemenne 3amau Ha omnpeneneHue TUNA MyTalUMM @pU [epejadye HACIEeICTBEHHBIX INPU3HAKOB,

COCTaBJICHUE TeHOTHIIMYECKUX CXEM CKpEIIMBAaHUS
Pa3nen 3. Teopus 3Boaounn 9
Tema 3.1. UcTopus 3 OK 02
3BOJIIOLIMOHHOI'0 Coaep:xanue yueOHOro MaTepuasa 2 OK 04
YUeHusl. [TepBoie »BomormonHsie konmenmuu (K.b. Jlamapk, K.JI. Broddon). DBomronnoHHas Teopus
MuKkpo3BoIIonus Y. MapBunHa. CuHTETHYECKAsE TEOPHS SBOJIOLUH U €€ OCHOBHBIE TOJI0XKEHUS.

MuxkposBomtorus. Ilomynauus Kak 3JieMEHTapHas €IUHHUIA 3BOJIONUHU. ['eHeTHMuecKue OCHOBBI

HBOJIIOLMH. DJeMeHTapHble (hakTophl 3BOMOLMU. EcTecTBeHHBI OTOOp - Hampabistomuil (akrop

sBosOIIMU. Buioo6pa3oBaHue Kak pe3ysbTaT MUKPOIBOJIIOLMH

CamocrosiTesbHas padora o0y4yaromuxcs Ne6 1

Pa3pabotka rioccapus

Pa3paboTka JeHTbl BpEMEHU Pa3BUTHUS 3BOJIOLUOHHOTO YUEHUS
Tema 3.2. 3 OK 02
Makpo3Boaonus. Coaepsxanue yueOHOro MaTepuasa 2 OK 04
Bo3HukHOBeHUE U MakposBomtonusa. @opMbl M OCHOBHBIE HampapiieHuss MakpodBosonuu (A.H. CeseprioB). Ilytn
pa3sBUTHE JKM3HHM HA | TOCTHXEHHUs Onosiornyeckoro nporpecca. Coxpanenue OuopazHooOpasus Ha 3emiie.
3emue I'unote3bl U TeOpuU BO3HUKHOBEHHUS KM3HU Ha 3emuie. [losiBieHHe NEpPBBIX KJIETOK U UX HBOJIOLMSL.

IIpokapuorsl U dyKapuoThl. [IpouCXO)KaeHue MHOIOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE

OCHOBHBIX IIapCTB 3yKapuoT

CamocrosiTesibHas padora o0yuyaromuxcs Ne7 1

Pa3paboTka JeHTbl BpeMEHU BO3HUKHOBEHUS M Pa3BUTHUS )KU3HU Ha 3emiie
Tema 3.3. 3 OK 02
IIpoucxoxnenne Conep:xanue y4e0HOIro MaTepuaia 2 OK 04
1eJI0BeKa — AHTponosioruss — Hayka o yenoBeke. CHUCTEMAaTHYECKOE IO0JIOKEHHE denoBeka. CXOACTBO M OTIIMYMS
aHTponorexHes YyeJIoBeKa C KUBOTHBIMH. OCHOBHBIE CTAIMM aHTPOMOTEeHE3a. DBOIOLMS COBPEMEHHOTO YEJI0OBEKA.

YenoBeueckue pacbl M HUX CAUHCTBO. B‘peMSI N TIYyTH pacCCICHUA 4YCIOBCKa 110 TIIJIAHCTC.
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[Tprcroco0aeHHOCTh Ye0BeKa K Pa3HbIM YCIOBHUSIM CPEJIb

CamocrosiTesqibHasi padoTa o0yyarommuxcst Ne§
Pa3paboTKa JIEHTI BPEMEHHU MIPOUCXO0KICHHUS YST0BEKA

Pa3pea 4. dxoaorus 17
Tema 4.1. 2 OK 01
JKoJIOrHYecKHe Conep:xkaHue y4eGHOr0o MaTepuaia 2 OK 02
(¢akTops! u cpensbl Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3/YIIHAs, IOYBEHHAs, BHYTpUOpPraHU3MEHHasl. OK 07
KH3HHU OU3NKO-XUMHUYECKHE OCOOEHHOCTH cpeJ OoOMTaHus opraHu3MoB. I[IpucrnocobieHus OpraHu3MOB K

KHU3HH B pa3HbIX cpenax. [loHstme skonormueckoro ¢dakropa. Kiaccuduramms >KOIOTHUECKUX

dakTopos. IIpaBuno muanmyma FO. JInbuxa. 3akon TonepantHocty B. Illendopaa
Tema 4.2. 5 OK 01
Honmynsinus, Coaep:xanue yueOHOro MaTepuasa 2 OK 02
coo0IecTBa, DKOJIOTHYeCKas XapaKTEPUCTUKA BUAA W MOMYJISUHUH. JKOJIOTMYECKash HHUIA BUIA. DKOJOTHYECKUE OK 07
IKOCHCTEMbI XapakTepucTuku nomyssiuuu. CoobuiecTBa U 3KocucTeMbl. brorenos u ero crpykrypa. CBsizu MExIy

opranu3smMamu B OuoueHo3e. CTpyKTypHble KOMIIOHEHThl IKOCHCTEMBI: IMPOIYLEHTbI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BeliecTB ¥ NOTOK SHEPTHH B sKocucTeme. Tpoduyeckue ypoBHH

IIpakTnyeckoe 3ansaTue NeS 2

Pemienne mpakTUKO-OPUEHTHPOBAHHBIX PACYETHBIX 3aJaHUN IO TMEPEHOCY BEIIeCTBA M DHEPTUU B

9KOCHCTEMAaX C COCTaBJICHHEM Tpo(hUUYeCKUX Lenel 1 nupamMu 6MoMacchl U SHEPTUI

CamocrosiTesibHast paboTa odyuaromuxcs Ne9 1

CocTraBiieHue cXeM KpyroBOpOTa BEILIECTB
Tema 4.3. buocdepa 2 OK 01
- riio0ajbHast Conep:xanue y4eOHOro MaTepuaJia 2 OK 02
IKOJIOTHYecKast buocdepa — xmBas obGomouka 3emmu. PasButume mnpezncraBienuii o Ouochepe B Tpymax B.U. OK 07
cucTEeMa Bepnazackoro. O6mnactu 6uocdeps! 1 ee KOMIMOHEHTHI. JKrBoe BemiecTBo 6uocdeps! U ero GyHKIUU.

3aKOHOMEPHOCTH CyIecTBOBaHMs Onocdepbl. OcoOeHHOCTH OHOChephl KaK TI00aTbHONH YKOCHUCTEMEI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoThl BemecTB M OMOT€OXMMHUYECKUE IIMKIIBI.

['mobGanpHBIC YKOJIOTHYECKUE TTPOOJIEMbI COBPEMEHHOCTH
Tema 4.4. Bausinne 4 OK 01
AHTPONOreHHBIX Coaep:xanue yueOHOro MaTepuasa 2 OK 02
(daxTopoB Ha AHTpoONOreHHble BO3/EHCTBHS Ha Ouocdepy. 3arps3HEHUs] Kak BHUJ AHTPOIIOTEHHOTO BO3IEHCTBHSL. OK 04
ounocdepy AHTpornoreHHsle Bo3ZeiicTBUs Ha arMmocdepy. BosgeiictBus Ha ruapocdepy. BosnelictBus Ha OK 07

auTocdepy. AHTPOIIOTCHHBIC BO3JACHCTBUS HA OMOTHYECKHE COOOIIECTBa. IIK 2.5

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

Tema 4.5. Bausinue 4 OK 02
COLUATBHO- Coaep:xanue yueOHOro MaTepuasa 4 OK 04
IKOJOTHYECKHUX 310pOBbE U €ro cocTaBistonre. MakTopbl, MOJOKUTEIBHO U OTPUIIATEILHO BIUSIONIME HA OpPraHU3M OK 07
(pakTopos Ha gyenoBeka. [IpoOiiemMa TEXHOTEHHBIX BO3ICHCTBUI Ha 3A0pPOBbE YeJOBEKa (AIEKTPOMArHMWTHBIE TOJI, IIK 2.5
3J0pPOBbE YeJI0BeKAa | ObITOBAs XMUMUS, H30BITOYHBIC IITyMbI, padalius U T.1.). AJanTaiiusi opraHu3Ma 4esoBeka K ¢akTopam
okpyxatomiei cpeasl. [IpuHIunsl GopmMupoBaHus 3710poBhecOeperaromero mnopeaeHus. Ousndeckas
AKTHUBHOCTb M 3JI0POBhE. BHOXMMHUYECKHE aCTIeKThl PAIMOHATIBHOTO MUTAHUS
JlabopaTopHasi padora Ne2 (mpogeccnoHaIBLHO-OPHUEHTHPOBAHHOE) 2
YMcTBeHHas: pab0TOCTIOCOOHOCTh
IIpodeccuonabHO-OPMEHTHUPOBAHHOE COIeP:KaHue (coaepKaHue MPUKJIATHOT0 MOIYJIs)
Pa3gen 5. BuoJiorus B ;KM3HU 10 OK 01
Tema S.1. 5 OK 02
BuorexHosiornu B Conep:xanue y4eGHOro MaTepuaia 2 OK 04
JKU3HH KAXKI0r0 BuorexHoI0rus Kak HayKa W Mpou3BoACTBO. OCHOBHBIE HAIIPABJIEHUS COBPEMEHHOW OHOTEXHOJIOTHH. IK 2.5
Meroapl 6uMoTexHONOTUU. OOBEKTHI OMOTEXHOJOTHH. DTHKAa OHOTEXHOJIOTHYCCKUX U TCHETHUYECCKUX
skciepuMeHToB. [lpaBuna mowmcka W aHanM3a OWOAKOIOTHYECKONM WHGOPMAMK W3 Pa3TMYHBIX
WCTOYHUKOB (HayuyHass W ydeOHO-HaydyHas JHUTepaTypa, CpPeACTBa MaccoBOW WH(OpMAILUU, CETh
HHTEpHET M Apyrue)
IIpakTu4eckoe 3anaTHE N7 2
Keiicel Ha ananu3 uHpOpManuM O HAYYHBIX JOCTIDKCHHSIX B 00JIACTH T€HETUYECKUX TEXHOJIOTHH,
KJICTOYHOM MH)KCHEPHUH, IUIICBBIX OMOTEXHOJIOTHH.
CamocrosiTesbHasi padora odyyarommxcsi NelQ 1
IToaAroToBKa Mpe3eHTAIIMHU JIJISI 3aIUTHI Keiica
Tema 5.2. 3 OK 01
buorexHoJsiornu B IIpakTHyeckoe 3ansaTHE N8 2 OK 02
npoMeinuieHHocTd | Keiicel Ha aHanu3 nHGOPMAILIMK O Pa3BUTUHU MPOMBIIUICHHBIX OMOTEXHOIOTHM OK 04
K 2.5
CamocrosiTesibHas padora odyuaromuxcs Nell 1
[ToaroroBka npe3eHTaIMy AJIs1 3alUThI Kelca
IIpome:kyTOUHAs aTTeCTALMS MO AUCHUIJINHE (TpeaMeTy): nuddepeHIMPOBAHHBIA 3a4ST 2
Hmoez Il cemecmpa: MakcumanbHasi yueOHas Harpy3ka (Bcero) 42
OO0s3aTenbHas ayAMTOpHAs ydeOHas Harpy3ka (BCero) 36
MPAKTUYECKHUE 3AHSATHUS 10
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JabopaTopHble 3aHATHS (PabOThI) 2

CaMOCTOsITeNIbHAs paboTa 6

JudPepeHIIMPOBaHHbBIN 3a4eT 2
HToro: MakcumanbHas ydeOHast Harpy3ka (BCero) 72

O0si3aTenpHas ayauTopHas yueOHasi Harpy3ka (Bcero) 61
MPAKTUYECKUE 3aAHITHUSI 16

J1a00paTOpHBIC 3aHATHS (paOOTHI) 4

CaMOCTOSITC)IbHAs paboTa 11

KOHTpPOJIbHAs paboTa 1

Hmoecosas 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.

17



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»

pacKpbIBalOTCA uYepe3 AMCUUILUIMHAPHBIE Pe3yNbTaTbl, HallpaBleHHbIE Ha (OPMHUPOBAHHE OOLIMX
KOMITETEHIIMIA TIO pa3ieNiaM M TeMaM COJIepKaHusl y9eOHOTO MaTepuaia.

[TpomexyTounas arrectanus B popme duppepenyuposannozo 3auema.

Oo6masi/npodeccuoHanbHast

Pa3nen/Tema THun oneHoYHBIX MepPONPUATHH
KOMIIETCHIIUSI
Pazgen 1. Kuerka — | KoHTponbHas pabota
CTPYKTYPHO- «MousnekyspHbIi YPOBEHb
(pyHKUMOHAIBHAS OpraHHu3aI1H KUBOT0»
eIMHHIIA JKUBOI'0
OK 01 Tema 1.1. buonoruss kak | @poHTaIBHBINA OIIPOC
OK 02 HayKa. OO6mas | 3anonHeHHE TaOJUIIBI c
XapaKTePUCTHKA KU3HU OMHCaHHUEM METOJI0B
MUKPOCKOIIUPOBAHUS c ux
JIOCTOMHCTBaMH U HEJOCTaTKaMu
3anonnenue Tabmuibl  «Bxman
YUEHBIX B pa3BUTUE OUOIOTHI»
3anonHeHue CPaBHUTEIBLHOMN
Ta0JIMLBl CXOJCTBA W Pa3IUYMid
JKUBOT'O M HEKUBOT'O
OK 01 Tema 1.2. CrpykrypHo- | OleHUBaemMass  JHCKYyCCHSl IO
OK 02 GyHKIIMOHATBHAS BOIIPOCaM JICKLIUU
OK 04 OpraHu3aIus KIETOK Brinonnenue u 3aImTa
n1abopaTopHOit pabOTHI
[IpakTrueckoe 3aHATHE.
IIpencrasnenue YCTHBIX
COOOIIEHNH C  Tpe3eHTaIueH,
MOATOTOBJIIEHHBIX 10 IEPEYHIO
HUCTOYHUKOB, PEKOMEHJIOBAHHBIX
IpenogaBaTesieM
OK 01 Tema 1.3. CrpykrypHO- | @pOHTAIBHBINA OIIPOC
OK 02 ¢dyHkunonanbHble (akTopsl | [IpakTnueckoe 3aHsaTue
HACJIEJICTBEHHOCTHU
OK 02 Tema 1.4. O6meH BemiecTB U | DpoHTAIBHBIN OMPOC
MpeBpalleHle JHEPruu B | 3alOJHEHHE CPaBHHUTEIHHOM
KIIETKE TAaONMUIBI  XapaKTEPUCTHUK THUIIOB
oOMeHa BeIecTB
OK 02 Tema 1.5. JKusnenssiéi | OOcyxaeHnE o BOIIPpOCaM
OK 04 LUK KJIETKH. Murtos. | nekuuu
Meiio3 Pa3paboTrka  neHTBI  BpeMeEHH
JKU3HEHHOTO IIMKJIAa KIETKU
Pazgen 2. Crpoenne wu | KonrponsHast pabora «CrpoeHue
(YHKIMH OpraHu3zma U QYHKIIUU OPraHu3May»
OK 02 Tema 2.1. Crtpoenue | OueHuBaemasi IUCKycCus
OK 04 opraHmsma
OK 02 Tema 2.2. @opMbl | @POHTAIBHBIN ONPOC

Pa3MHOKCHHUA OPraHu3MOB

3anonHeHne TaOIUIBl ¢ KPaTKOM
XapaKTepUCTUKON U TNpuUMepaMu
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(hopM pa3sMHOKEHUS OPraHU3MOB

OK 01 Tema  2.3. Onrorene3 | TectupoBanue
OK 02 pacTeHMid, KHUBOTHBIX U
OK 04 YeJI0BEKa
OK 01 Tema 2.4. 3akonomepHocTd | OpoHTAIBHBIN OMPOC
OK 02 HacJeI0OBaHUI TectupoBanue
OK 04 IIpakTuyeckoe 3aHIATHE
OK 01 Tema 2.5. CuemienHoe | TectupoBaHue
OK 02 HacJe0BaHUE MPU3HAKOB Pa3zpaboTtka rioccapus
[TpakTHueckoe 3aHATHe
OK 01 Tema 2.6. 3axkonomepnoctH | TectupoBanue
OK 02 W3MEHYNUBOCTH [IpakTrueckoe 3aHsTue
OK 04
Pasznen 3. Teopust
IBOJIIOIMHU
OK 02 Tema 3.1. Hcropus | @pOHTAIBHBIN ONIPOC
OK 04 ABOJTIOIIMOHHOTO  yueHus. | PazpaboTka rioccapus
Muxkpo3BorOLHs Pa3paboTrka  7eHTBI  BpEeMEHH
pa3BUTHS 3BOJIIOIIMOHHOTO
YUYEHUS
OK 02 Tema 3.2. MakpoaBosmtonus. | OrieHuBaeMasi IMCKYCCHsI
OK 04 BosnukHoBeHue u pa3zsuthe | PazpaboTka  JIGHTBI  BpeMEHH
KHU3HU Ha 3emiie BO3HMKHOBEHUS M  pa3BUTHUSA
JKU3HU Ha 3emJie
OK 02 Tema 3.3. IIpoucxoxaenue | @poHTaIBLHBINA OIIPOC
OK 04 4eJI0BEKa — aHTPOIIOT€HE3 PazpaboTka  JIGHTBI  BpeMEHH
MIPOUCXOXKICHUS YeJIOBEKa
Pasnen 4. DxoJiorus KontposnbHas pabora
«Teopernyeckue ACIEKTHI
9KOJIOTHUW»
OK 01 Tema 4.1. Dxonorumueckue | TectupoBaHue
OK 02 (baKTOpHI M CPeIbl KU3HH
OK 07
OK 01 Tema 4.2. Tlomynsuus, | CocTaBieHHE CXE€M KpPyroBOpOTa
OK 02 COO0O0IIIECTBA, DKOCHCTEMBI BEIIIECTB
OK 07 [TpakTHueckoe 3aHsITHE
OK 01 Tema 4.3. buochepa - | OueHuBaemas AUCKYCCHS
OK 02 riobanpHas 3kojorudeckas | TectupoBanue
OK 07 cucreMa
OK 01 Tema 4.4. Bimsuue | TectupoBanue
OK 02 aHTpOINOreHHbIX (akTopoB | [IpakTHyeckoe 3aHsTHE
OK 04 Ha Omocdepy
OK 07
K 2.5
OK 02 Tema 4.5. Bnusiaue | OuenuBaemasi AUCKyCCUs
OK 04 COILIMAJIbHO-3KOJIOTUYECKHUX | BoimosHenue nabopaTopHOH
OK 07 (dakTOpOoB Ha  370pPOBbE | PabOTHI
[IK 2.5 4eJI0BeKa
Pasnen 5. bBuosoruss B | 3ammra Kelica: IpeACTaBICHUE
JKM3HH pe3yJIbTaTOB  pEIIEHUs KeicoB
(BBICTYIUICHHE C MPE3EHTALINEH)
OK 01 Tema 5.1. buorexHosoruu B | BeinosnHeHne keiica Ha aHaau3
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OK 02 JKU3HU KaX0Tr0 uHpOpMaun 0 Hay4HbIX
OK 04 TOCTHIKEHUIX B oOactu
IIK 2.5 TeHETHYSCKUX TEXHOJIOTHIA,
KJIETOYHOU WH)XECHEPUH,
MULIEBBIX OMOTEXHOJIOTHH,
IpeJICTaBICHNE pe3yJIbTaToB
peIIeHus KeHCcoB
OK 01 Tema 5.2. buorexHosmoruu B | BeinonHeHne keiica Ha aHanu3
OK 02 IIPOMBILUIEHHOCTH uHpOpMaun 0 pa3BUTUU
OK 04 MIPOMBIIIICHHBIX OMOTEXHOJIOTHH,
K 2.5 MPEJCTABICHUE pe3yJIbTaTOB

pelIeHus KeicoB
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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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