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1 MACHOPT PABOYEM MPOI'PAMMBI YYEBHOM JIJUCHUILJIMHBI (IPEIMETA)
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 Mecrto yueonoro npeamera B crpykrype OIIOII-IIIICC3:

B yueOnpix mmanax OIIOII-ITIICC3 yuebnbiii npeamer OVYIIL.13 buosnorus BXOIUT B COCTaB
00mux y4eOHBIX MpeaMeToB, GOPMHUPYEMBIX U3 00s3aTeNbHBIX MTpeaMeTHBIX obnacteit ®I'OC cpennero
obmero oOpaszoBanus, it crnenuansHocTel CIIO. C yuérom mpoduis ocBauBaeMoil CrieUalbHOCTH
naHHas ydeOHas TucuuIuinHa (IpeaMeT) peasi3yercst 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 M COJIEP)KAHUE YUYEBHOI JUCHMUILINHBI (IPEJMETA)

2.1 O0beM y4eOHOI TUCHHMILUIMHBI (MMPeAMeTa) U BUbI Y4eOHOH padoThl

Buj yueOHoit padoThI O6ném B
yacax
MakcumajibHas yyeOHas Harpy3ka (Bcero) 72
B T.4.
O0Bém 00pa3oBaTeJIbHOM MPOrPaMMBbI Y4eOHOM TUCIUILIMHBI (TpeaMeTa) 61
B T.4.
OcHoBHOe conepxaHue 43
B T.4.
CopepxaHnue yaeOHOTO MaTepralia 33
MPAKTUYECKHUE 3aHITUS 8
1ab0paTOpPHBIE 3aAHITHS 2
IIpo¢eccuoHaILHO-OPHEHTUPOBAHHOE COAEPIKAHUE 12
B T.4..
TeopeTudeckoe olOyueHue 2
MPAKTUYECKHUE 3aHITUS 8
1abopaTOPHBIE 3aHITHS 2
KonTponbnas padora 4
CamocrosiTesbHAs paboTa 0o0y4yaroumerocs (Bcero) 11
IIpomexyrounas arrecrauus B gopme 2
oughghepenyupoeannozo 3auema (2 cemecTp)




2.2 TemaTn4yecKuil IUVIaH U cofepkaHue ydeOHoil nucuumiunbl (npeamera) OYIL13 BUOJIOI'UA

dopmMupyembie
HaumeHoBanme Conep:xaHue yueOHOro MaTepuaJia, MPpakKTH4YecKue M JadopaTopHble 3aHATHSA, Oo6bem KOMITETeHITNH
pa3aesioB U TeM CaMOCTOSITe/IbHAsI padoTa 00y4darouuxcst 4acoB
(OK, IIK)
1 2 3 4
1 cemecmp 30

Paznen 1. KileTka — CTPYKTYPHO-(PYHKIMOHAJIbHAS €IMHHUIIA sKMBOTO 16
Tema 1.1. 3 OK 01
buosorust kak Coaep:kanue yueGHOro MaTepuaia 2 OK 02
Hayka. O0masn CoBpemeHHbIE OTpaciu OUoNOTHYeCKUX 3HaHUK. CBs3b OMONOTHMU C JIPYTUMH HayKamH: OMOXHMHS,
XapaKTepUCTHKA ouodusuka, Ononnka, renoreorpadus u ap. Poms u Mecto 6monornu B GOPMHUPOBAHUU COBPEMEHHOU
KM3HH HAyYHOM KapTHHBI MHpa. YPOBHH OpraHu3alud XUBOM Marepuu. OOIIas XapakTepUCTUKA KHU3HHU,

CBOMCTBA XKHMBBIX CUCTEM. XMMHUYECKHI COCTAB KJIETOK

CamocrosiTesibHas padora o0y4yarommuxcs Nel 1

1. 3amonHeHne TAOMUIBI C OINKWCAHUEM METOJI0OB MHUKPOCKOIUPOBAHUSA C WX JOCTOMHCTBAMH H

HEJIOCTaTKaMH.

2. 3anonHenue Tabauipl «Bkiiag ydeHbIX B pa3BUTHE OMOIOTHI.

3. 3anonHeHne CPaBHUTENBHOM TAOJIHUIIBI CXOJICTBA M PA3ITUYMIA dKUBOTO U HEKHBOTO.
Tema 1.2. 4 OK 01
CTpyKTypHO- Conep:xanue y4eOHOro MaTepuaJia 1 OK 02
(pynkuuonanbHas Knerounas teopus (T. IlIBann, M. llneiinen, P. BupxoB). OcHOBHbIE NOJOKEHUS COBPEMEHHOMN OK 04
opranusanus KJIETOYHOM TeOopuU. THNBI KJIETOYHOM OpraHU3alUu: IMPOKAPUOTHYECKUH U DYKAPUOTHUUECKUM.
KJIETOK OIHOKJIETOYHBIE M MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHHE MPOKAPUOTHUYECKON KieTku. CTtpoeHue

JYKapUOTHYECKOM KiIeTKU. HekieTounble (hopMbl )KU3HH (BHPYCHI, OakTepruodaru)

IIpakTnyeckoe 3ansaTue Nel 1

Bupycubie u OakrtepuanbHbie 3aboseBanus. OOIIME NPUHIUIBI HKCIOIB30BAHUS JIEKAPCTBEHHBIX

BemecTB. OCOOEHHOCTH MPUMEHEHUST aHTHOMOTHUKOB.

Ilpeocmaenenue ycmmuvix coobweHuli ¢ npezenmayuen, nN0O20MOBIEHHbIX NO NePEeUHIO UCTNOYHUKOS,

DEKOMEHOO0BAHHBIX npenooagameinem

JlaGopaTopHasi padora Nel 2

CrtpoeHue KIeTKU (pacTeHus, KUBOTHbBIC, TPUObI) M KJICTOYHBIC BKIIIOUEHHUS (Kpaxmall, KapOTUHOM/IBI,
XJIOPOILIACTHI, XPOMOILIACTBI)
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Tema 1.3. 4 OK 01
CtpykTypHO- Conep:xanue y4e0OHOIro MaTepuaJia 2 OK 02
(pynxkuuonajibHbie | XpomocomHas Teopus 1. Moprana. CrpoeHHE XpPOMOCOM. XPOMOCOMHBIM HabOp KIETOK,
paxTopsl TOMOJIOTMYHBIE ¥ HETOMOJIOTHYHBIE XPOMOCOMBI, TalNIOUIHBIN U AUIIOUIHBIH HaOop. HykienHoBbIe
HacaencrsennocTu | kucnorel: JIHK, PHK naxoxaenue B KieTKe, WX CTpoeHHE M (YyHKIHMH. MaTpUYHBIE MPOLECCH B

KJIETKE: perinkanus, buocunTe3 6enka, penapaius. ['eHeTuyecKuil Ko U ero CBOiCTBa

IpakTuyeckoe 3anaTHe Ne 2

Pemenne 3amau Ha ompeneieHHe MOCIEI0BATEIILHOCTH HYKIJIEOTHIOB, aMHUHOKHCIOT B HOpME U B

cllyyae M3MEHEHHs MOoCIe0BaTeIbHOCTH HYKIeoTH10B JIHK
Tema 1.4. 2 OK 02
OO0MeH BelecTB H Coaepixanue yueOHOro MaTepuasa 1
NnpeBpalleHue [TonstTre MeTabonmu3M. ACCUMUIISIIIMS U TUCCUMWISILINS - JBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
JHEPIrUM B KJIETKe BEIIECTB: AaBTOTPO(MHBI U TeTepoTpodHbIN, a’poOHBIN M aHa’poOHbI. [lmacTuueckuit oOMeH.

PorocuHTE3. XEMOCUHTES

CamocrosiTesibHas padoTa odyuaromuxcs Ne2 1

3anonHeHue CPAaBHUTEIBHOM TAOIUIIBI XapaKTEPUCTHK THUIIOB 0OMEHA BEIIECTB
Tema 1.5. 2 OK 02
Kusznennniii nuka | Coxep:kaHue y4eOHOT0 MaTepuasa 1 OK 04
KJIeTKH. MHUTO3. Knerounslii 1uki, ero mepuojbl. MuTO3, €ro cTtagud M MNpOUCXOslIre Tpoiecchl. buonornueckoe
Meiio3 3HaueHue MuTo3a. Meio3 u ero craguu. IloBemenue xpomocoMm B Meio3ze. Kpoccunrosep.

buosornueckuii cMbIca Meno3a

CamocrosiTesibHas padora o0yuyaromuxcs Ne3 1

Pa3paboTka JeHThl BpeMEHH KU3HEHHOTO 1MKJIAa KIETKU
KoHnTpoabHasn MonexyJIsipHbII YPOBEHb OpraHU3aluy )KUBOTO 1
padora
Pasnen 2. Ctpoenne u GyHKUMU opranu3ma (Bcero) 18

(14+4)

Paznen 2. Ctpoenue u pynkinuu opranusma (1 cemectp) 14
Tema 2.1. Ctpoenue 1 OK 02
OpraHusmMa Conep:xxanue y4e0OHOro MaTepuaJia: 1 OK 04

MHoOrokiieTouHble OpraHu3Mbl. B3auMOCBSI3b OpPraHOB M CHUCTEMbl OpPraHOB B MHOT'OKJIETOYHOM

opranusme. ['oMeocTa3 opranusma U ero nojiiepaHue B poiecce KU3HEACSITeIbHOCTU
Tema 2.2. 3 OK 02
DopMbI Coaep:kaHue y4eOHOI0 MaTepHaja 2
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Pa3MHOKeHHSA @opMBI  pa3MHOXKEHHsI OpPraHM3MOB. becmoiioe ¥ TOJNOBOE pa3sMHOXKEHHE. Buapl Oecrionoro
OPraHu3MoB pasmHokeHus. [lomoBoe pa3smHOkeHHe. ['ameroreHe3 y >KMBOTHBIX. CriepMaTroreHe3 W OOTEHE3.

Ctpoenne noJioBbIX Ki1eToK. OMI010TBOpEHHE

CamocrosiTesqibHasi padoTa o0yuarommuxcsi Ned 1

3anoJiHeHHE TaOIHIIbI C KPATKOM XapaKTEPUCTUKON U IpUMEpaMH (GOpM pa3MHOKEHHUS OPraHU3MOB
Tema 2.3. 2 OK 02
OnTorenes Coaep:xanue yueOHOro MaTepuasa 2 OK 04
pacTeHmuii, NunuBuayanbHOE pa3BUTHE OpraHU3MOB. DOMOpuorenes u ero craauu. [loctomMOpHoHaIbHBINA MEPHO/.
JKMBOTHBIX U Cranmuu mocTAoMOpHOHAIBHOTO Pa3BUTHs Y JKMBOTHBIX W uejioBeka. [Ipsimoe m HempsiMoe pa3BUTHE.
yeJioBeKa buonoruueckoe crapenue u cMepTb. OHTOreHe3 pacTeHU
Tema 2.4. 4 OK 01
3aKOHOMEpPHOCTH Coaep:xanue yueOHOro MaTepuasa 2 OK 02
HacJIe0BaAHUA OcHOBHbIE TMOHSTHS TEHETUKH. 3aKOHOMEpPHOCTH oOpa3oBaHus rameT. 3akoHbl ['. MeHnnens OK 04

(MoHOTHOpPUIHOE ¥ TOTUTHOPHIHOE CKpelBaHue). BanmoeiicTBie reHoB

IIpakTnyeckoe 3ansaTue Ne3 2

Pemenune 3amau Ha ompeneieHHEe BEPOSTHOCTH BO3HUKHOBEHUS HACICICTBEHHBIX MPU3HAKOB IPHU

MOHO-, JH-, TTOJIATUOPHIHOM ¥ aHAIM3UPYIOIIEM CKPCIMBAHHUH, COCTABJICHUE T'CHOTUITUYECKUX CXEM

CKpEIIMBAHHUS
Tema 2.5. 4 OK 01
Cueniennoe Coaep:xanue yueOHOro MaTepuasa 2 OK 02
HacJe10BaHHe 3akonbl T. Moprana. CueruieHHOE HaclieloBaHME TI'€HOB, HapylleHue cueruieHus. HacnenoBanue
NPHU3HAKOB MIPU3HAKOB, CIICIUICHHBIX C MOJIOM

IIpakTnyeckoe 3ansaTue Ne4 1

Pemenue 3amau Ha ompejelieHHE BEPOATHOCTH BO3HUKHOBEHHUSI HACJIEICTBEHHBIX MPHU3HAKOB IMPU

CIIESTJICHHOM HAcCJIeIOBAaHWH, COCTABJICHHE TeHOTHITHYSCKHUX CXEM CKPEIIMBAHUS

CamocrosiTesibHas paboTa odyuaromuxcs NeS 1

Pa3paboTka rioccapus

2 cemecmp 42

Paznen 2. Ctpoenue u pyHKIIMU OpraHusma (2 cemecTp) 4
Tema 2.6. 3 OK 01
3aKOHOMepPHOCTH Coaepsxanue yueOHOro MaTepuasa 2 OK 02
M3MEeHYHUBOCTH N3MeHUYMBOCTh MNpPU3HAKOB. BHIBI HM3MEHUYMBOCTH: HACJIEJACTBEHHAs M HEHACJEACTBEHHas. 3aKOH OK 04

TOMOJIOTHUECKUX PSOB B HaciencTBeHHOW u3MeHunBoctu (H.W. BaBunoB). MyTtaunonHas Teopus
M3MEHYMBOCTH. Bubl MyTanui ¥ npuyuHbl UX BO3HUKHOBeHUs. KapuoTun uenoseka. HaciencrseHHble
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3a0o0yieBaHus 4eloBeKa. ['eHHbIE W XPOMOCOMHBIE OOJIE3HU 4YeloBeKa. boJie3HM ¢ HAcIeJICTBEHHOMN
MPEAPACIIONOKEHHOCTRIO. 3HAYEHWE MEAMIMHCKOM TEHEeTUKH B MPEJOTBPAILEHUH U JICYCHHUH
TeHETUYECKUX 3a00JIeBaHMIA YeIIOBEKA

IIpakTnyeckoe 3ansaTue NeS
Pemenune 3ala4 Ha OHNpCACIICHHUC TUIIa MyTalluu IIpUu nepeaadye HACICACTBCHHBIX IIPU3HAKOB,
COCTaBJICHUE T€HOTUIIUYECKUX CXEM CKPEIIMBaHUS

KonTpoabHas CrtpoeHure U QyHKIMH OpraHu3Ma 1
padora
Paznen 3. Teopusi 3BoJIIOIIUNU 9
Tema 3.1. UcTopus 3 OK 02
3BOJIIOLINOHHOIO Coaep:xanue yueOHOro MaTepuasa 2 OK 04
y4eHHus. IlepBbie »BomtormonHble koHuenuuu (K.b. Jlamapk, XK.JI. Broddon). DpomonnonHas Tteopus
Muxkpo3Boaonus Y. NapBuna. CuHTeTHYECKAsl TEOPHUS IBOJIIOLIUU U €€ OCHOBHBIE TIOJIOKEHUSI.

MuxkposBomtonus. Ilomynauus Kak 2JIeMEHTapHas €OUHHUIA DSBOJIOLNUH. ['€HETHMYEeCKHE OCHOBBI

3BOJIIOLMU. JJeMEHTapHble (akTopbl 3BONOLMU. EcTecTBeHHBIM 0TOOp - HampaBisoluil (paxTop

sBoJoIMH. BuooOpa3oBaHue Kak pe3ysbTaT MUKPOIBOJIOIUH

CamocrosiTesibHas padoTa o0yuyaromuxcs Ne6 1

Pazpabotka rioccapus

Pa3paboTka JeHThl BpeMEHH Pa3BUTHUS IBOJIIOLIMOHHOTO YUEHHUs
Tema 3.2. 3 OK 02
Maxkpo3Boaoumusi. Conep:xanue y4e0HOIro MaTepuaJia 2 OK 04
Bo3nukHoBeHHe U Maxkpossomtorusi. dopMbl M OcHOBHbIE HampasieHuss MakposBosonuu (A.H. Cesepuos). Ilytu
pasBHTHE KM3HM HA | JOCTIKEHUS OHojorudeckoro mporpecca. Coxpanenue 6mopaznoodpasus Ha 3emiie.
3emure 'unoTe3bl U TeOpuM BO3HUKHOBEHUS KU3HM Ha 3emuie. llosBiieHnEe mepBbIX KIETOK U UX 3BOJIOLUS.

ITpokapuotrsl m dykapuoTsl. [IpoMcXOKaeHME MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE

OCHOBHBIX IIapCTB 3YKapuoT

CamocrosiTesibHasi padoTa o0yuaromuxcesi Ne7 1

Pa3paboTka JeHTbl BpeMEHN BOSHUKHOBEHUS M PA3BUTHS )KU3HU Ha 3emiie
Tema 3.3. 3 OK 02
IIpoucxoxnenne Coaepixanue yueOHOro MaTepuasa 2 OK 04
“1€JIOBCKA — AHTponoJsiorust — Hayka o 4esnoBeke. CucreMarnyeckoe MoJIokKeHUue 4denoBeka. CXOACTBO M OTIIMYHUS
aHTpoIorexes YeJI0oBeKa C )KMBOTHBIMU. OCHOBHBIE CTAJMHN aHTPOIMOTEHE3a. JBOIIOLUS COBPEMEHHOTO YEIOBEKA.

UenoBedeckre packl M HUX €AUHCTBO. Bpemss u myTH pacceleHHsl ueloBeKa IO IUIaHETe.
[TprcrocoOICHHOCTh YETI0BEKa K Pa3HBIM YCIOBHSIM CPEIbl
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CamocrosiTesibHast padoTa o0y4yaromuxcs Ne8 1

Pa3paboTka JeHTbl BpEMEHU IPOUCXOXKICHUS YeI0BEKa
Pa3nes 4. Jxosorus 17
Tema 4.1. 2 OK 01
JIKOJIOTHYECKHE Coaep:xanue yueOHOro MaTepuasa 2 OK 02
dakTopsl U cpeabl Cpenpl oOuTaHUS OpraHU3MOB: BOJIHAs, HAa3€MHO-BO3MYIIHAs, MOYBEHHAs, BHYTPUOpPTaHHU3MEHHAs. OK 07
KU3HU OU3NKO-XUMUYECKUE OCOOEHHOCTH cpeja obuTaHusi opraHusmoB. [IpucnocoOieHus OopraHu3moB K

XKHU3HM B pa3HbIX cpenax. I[lonstue skomormueckoro ¢akropa. Kiaccuduxauus >KOIOrHUECKUX

tdakropos. [IpaBmio muanmyma 0. JInbuxa. 3akon TonepantHoctu B. [lendopaa
Tema 4.2. 3 OK 01
Honyasinus, Coaep:xanue yueOHOro MaTepuasa 1 OK 02
coodmiecTBa, DKoslornyeckas XapakTepUCTHKa BHJA M MOIMYJSALUH. DKOJOrMYecKas HUIIAa BUAA. DKOJIOTHYECKHE OK 07
IKOCUCTEMBbI xapaktepucTuku nomyssiuuu. CooOuiecTBa U 3kocucTeMbl. broreHo3 u ero crpykrypa. CBs3u Mexy

opranuzMamu B OuoneHo3e. CTpyKTypHbIE KOMIIOHEHTbI 3KOCHCTEMBI: IMPOAYLEHTbI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BEIIECTB M OTOK SHEPTHH B dKocHucTeMe. Tpoduueckie ypoBHH

IMpakTyeckoe 3ansaTHEe No6 1

PemnieHne mpakTHKO-OPUEHTHPOBAHHBIX PACYETHBIX 3aJaHWN IO TEPEHOCY BEIIECTBA M DHEPTUU B

HKOCHUCTEMAX C COCTABJICHUEM TPO(UUECKHX IIeTIel M MUpaMul OMOMacChl U SHEPTUU

CamocrosiTesibHasi padoTa o0yyarommuxcst Ne9 1

CocraBieHre cXeM KpyroBOpoTa BELIECTB
Tema 4.3. buocgepa 2 OK 01
- ro0anbHas Coaepixanue yueOHOro MaTepuasa 2 OK 02
IK0JI0THYECKas buocdepa — xmBas obOomouka 3emnm. PasButue mnpeactaBieHuit o Owmocdepe B Tpymax B.U. OK 07
cucremMa Bepnanckoro. Obnactu 6uocdeps! 1 ee KOMIOHEHTHL. JKHBoe BemecTBo 6uocdeps! U ero QyHKIIHH.

3aKOHOMEPHOCTH cyIiecTBoBaHUs Onocheprl. OcoO0eHHOCTH OMocdepbl KaK II00aTbHOW KOCUCTEMBI.

JluHamuueckoe paBHOBecHe B Ouocdepe. KpyroBopoTbl BemiecTB M OHOTC€OXMMHUYECKHE ITHKIIBIL.

I'noGasibHbIE HKOJIOTHMUECKUE MTPOOJIEMbl COBPEMEHHOCTHU
Tema 4.4. Bausinue 4 OK 01
AHTPONOI €HHbIX Coaep:xkaHue y4eGHOT0 MaTepuaia 2 OK 02
(¢akTopos Ha AHTpOIIOTeHHbIE BO3JIEHCTBUS Ha Ouocdepy. 3arps3HEHHs] KaKk BHUJ aHTPOIOI€HHOI'O BO3JCHCTBUS. OK 04
onochepy AnTpomnorenHsle Bo3aeiicTBUs Ha arMmocdepy. BozneiictBus Ha rtuapochepy. BozneiictBus Ha OK 07

auTocdhepy. AHTPOIIOTCHHBIE BO3ACHCTBUS Ha OMOTHYECKHE COOOIIECTBA. IIK 2.5

IIpakTnyeckoe 3ansaTHe Ne7 (mpodeccHOHAILHO-OPHEHTHPOBAHHOE) 2

OTXO0/1bI MPOU3BOJICTBA
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Tema 4.5. Bausinne 4 OK 02
COUMAJILHO- Conep:xanue y4e0OHOIro MaTepuaJia 2 OK 04
IKOJIOTHYECKHX 310poBbe U ero coctapistomue. DakTopbl, MOJOXKHUTEIBHO U OTPULATEIBHO BIUSIONIME HA OPraHU3M OK 07
¢akTopoB Ha yenoBeka. [IpobieMa TEXHOTCHHBIX BO3JCHCTBUN Ha 370pPOBbE 4YeJIOBEKa (JIEKTPOMArHUTHBIC MOJIA, [IK 2.5
310pPOBbE YEJIOBEKA | OBITOBAs XMMUsI, U30BITOYHBIC [ITyMBI, paJHalus U T.I.). AJanrtaius OpraHu3Ma 4elioBeka K akropam

OKpy’Karotie cpeapl. [IpuHIUIBEI GopMHUpOBaHUS 30pOBhecOEperaromero mnoseneHus. duzndeckas

AKTUBHOCTbH M 3JI0POBbE. BHOXUMHUYECKUE aCTIEKThI PAllMOHAILHOTO MUTAHUS

JlabGoparopHasi padora Ne2 (mpodeccnoHaIbHO-OPUEHTHPOBAHHOE) 2

YMcTBeHHas: pab0TOCTIOCOOHOCTH
KoutpoabHasn TeopeTnyeckue acmeKThl SKOJOTHH 2
padora

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE ColepKaHNe (Coep:KaHue MPUKJIATHOT0 MOAYJIs1)

Pa3nen 5. buoJjorusi B ;KM3HU 10 OK 01
Tema 5.1. 5 OK 02
Buorexnosornu B | Coxepskanue y4eGHOro MaTepuasa 2 OK 04
JKM3HU KAKI0T0 buortexHonorust kak Hayka U Mpou3BoJCTBO. OCHOBHBIE HANpPABIICHUS COBPEMEHHON OMOTEXHOJOTHHU. IIK 2.5

Metonsl OnorexHOJOTHU. OOBEKTHI OMOTEXHOJIOTUU. JTHUKA OHOTEXHOJOTMYECKUX U T'E€HETHYECKUX

JKCIIepUMeEHTOB. [IpaBuia mmowWcka M aHalM3a OMOAKOJOTHMYECKON WHpOpMamuu U3 pasIudHBIX

HCTOYHUKOB (Hay4yHass W Yy4yeOHO-Hay4Has JHUTEparypa, CpeAcTBa MaccoBOW HWH(OpMaIuu, CeTh

WnTepHET U apyrue)

IIpakTnyeckoe 3ansaTne Ne§ 2

Keiicer Ha ananmm3 wHQOpPMAIMHE O HAYYHBIX JOCTHXKCHHSIX B O0JIACTH TCHETUYECKUX TEXHOJOTHUH,

KJICTOYHOW MH)KEHEPHUH, ITUIIEBBIX OMOTEXHOJIOTHH.

CamocrosiTesibHas padora odyuarommuxcs Nel0 1

[ToaroroBka nMpe3eHTAIMH JIJIs 3aIIUTHI Keca
Tema 5.2. 5 OK 01
buorexnosorun B IIpakTyeckoe 3ansaTue Ne9 4 OK 02
npoMbinuieHHocTH | Keiicsl Ha aHanu3 HHGOPMAaLMU O Pa3BUTUHU MPOMBIIUIEHHBIX OMOTEXHOIOTHH OK 04

IIK 2.5

CamocrosiTesibHas padora o0yuarommxces Nell 1

IloaroToBKa mpe3eHTaIMK JIJIsI 3aIUThI Keica
IIpoMe:KyTOUHAsI ATTECTAIMS MO JUCIHHILINHE (MpeaMeTy): nudpepeHIMpOBaHHbBIN 3a4eT 2
Bcero: 72
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3. YCJIOBUSA PEAJIM3AIIMU ITPOI'PAMMBI YYEBHOI'O ITPEIMETA

3.1 TpeOoBaHusA K MMHUMAJIbHOMY MAaTEePHAJIBLHO-TEXHHYECKOMY 00ecneYeHn 10

VY4eOHbI npeaMeT peainzyercs B yueOHOM KaOMHeTe OMOIOTUH.

O6opynoBanue yueOHOTo KabuHeTa!

" [0CA/I0YHbIE MECTA MO KOJIMYECTBY 00YUaIOIINXCS;
pabouee MecTo IpernoiaBaTes;
METOJIMYECKUE MAaTepPHAIIbI 10 IPEIMETY.

Texnuueckue cpenacrsa oOydeHHs pabodyero Mecra MpernojaBaTelisi: KOMIIBIOTEPHOE
000py/I0BaHHE, COOTBETCTBYIOIEE COBPEMEHHBIM TpeOOBaHUSM O€30MaCHOCTH U HaAEXKHOCTH,
npeaycMaTpuBarollee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJIB30BAaHUS KaOMHETa C LENbIO
M3y4eHHs ydeOHOTO IpeaMeTa, MyIbTUMEIUHOEe 000py10BaHKE (ITPOEKTOP U MPOEKIIMOHHBIN dKpaH
WIN MHTEPAKTUBHAS JI0CKA), JIOKAJIbHAs CETh C BBIX00M B Internet.

3.2. UndopmanuoHHOe o0ecneyeHre peau3alu NPOrpaMmbl

Jlnst peanuzanuy nporpaMmbl OnOIMoTeuHbIH (HOHT 00pa3oBaTeIbHON OpraHU3aluy JT0JIKEeH
UMETh T[eYaTHblEe W/WIM D3JEKTPOHHbIE oOpa3oBaTelibHble W HH(QOPMAIMOHHBIE PECYPCHI,
pPEKOMEH/1yeMble [T UCII0Ib30BaHUS B 00pa30BaTEIbHOM MPOLIECCE.
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IlepeyeHnb y4eOHBIX H31aHNH, JONOJHUTENbHO JuTepaTypbl HHTEpHET-pecypcoB, 0a3bl
JAHHbIX 0H0JIMOTEYHOr0 (PpoHAA:

3.2.1 OcHOBHbIE HCTOYHUKHU:

1. buonorus: 10-if kmacc: 6a3oBblii ypoBeHb : yueOnuk / B. B. Ilaceunuk, A. A.
Kawmenckwmii, A. M. Py6moB [u ap.] ; mox penakmueit B. B. Ilaceunuka. - 5-e usn., crep. - Mocksa :
[Ipoceemenne, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : snexTpoHHbIH // JlaHb :
a1eKTpoHHOOMOMmMoTeuHast cuctema. - URL: https://e.lanbook.com/book/334994 - Pexum mgoctyrma:
st aBTopus. [lons3oBareneit/

2. buonorusa: 11-i1 kmacc: 0a3oBbiii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckwuii, A. M. PyOGroB [u ap.]. - 6-e uzn., crep. - Mocksa : [IpocBemenue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - Tekcr : anexkTpoHHbIH // JlaHb : 3neKTpoHHO-OMOMMOTEUHas cucrema. - URL:
https://e.lanbook.com/book/409211 - Pexxum goctyma: sl aBTOPH3. MOIH30BATENEH.

3.2.2 Ilepevyennr npogeccHoHAJBHBIX 0a3 AaHHBIX U MH(OPMAIMOHHBIX CIPABOYHBIX
cUCTeM:

3. KoncynprantlImmoc : cpaBo4yHO-OMCKOBass cuctema : ouumanbuelii caiit. — URL
https://www.consultant.ru/. - TeKkcT : 31eKTpOHHBIN

4. Tapanr : undopmanuoHHo - mpaBoBoi mopran. — URL : https://www.garant.ru/ . —
TekcT : 31eKTPOHHBIN.

5. Kopmeke : mpodeccuonanbHas cnpaBounas cuctema. - URL :http:// www.kodeks.ru/. —
Teker : 37eKTpOHHBIN

6. DnexTpoHHas OubIMOTEKa Y4yeOHO-METOJUUECKOro IEeHTpa M0 OOpa30BaHUIO Ha
JKEJIE3HOAOPOKHOM TpaHcmopTe : opurnmanbubii caiit. — URL : https://umczdt.ru/books/. — Pexxum
JOCTyMa: JUIsl aBTOPU3. MOJIb30BaTENEH. - TEKCT : 3JIEKTPOHHBIN.

7. Jlanb : snextpoHHas Oubnmoreunas cucrema. — URL : https://e.lanbook.com/. — Pexxum
JO0CTyTa: JUIsl aBTOPU3. MOJIb30BaTENEH. - TEKCT : 3JIEKTPOHHBIMN.

8. BOOK.ru: snexrpoHHO-OmOmmoreyHass cucrema : caut / KHOPYC : wuzmarenncTBO
yaeOHoii mureparypsl. — URL : https://book.ru/. — PexxuMm noctymna: 1jsi aBTOpu3. OJIb30BaTENeH -
TexcT : 2IeKTPOHHBIN.

9. eLIBRARY.RU : nayunas snexTpoHHas 0uOnuoTeka : cailT. — Mocksa, 2000. — URL :
http://elibrary.ru. — Pexxum goctyma: uist 3aperucTpup.. moiab3oBareneil. — TeKCT : JEKTPOHHBIM.

10. MunucrepctBo Tpancnopra Poccuiickoit denepanuu : odunuansHeiii caiiT. — Mocksa,
2010-2025. — URL : https://mintrans.gov.ru/. — TeKCT : 37€KTPOHHBIM.

11. PX/ : opunmanshuseiii caiit. — URL : https://www.rzd.ru/. — TeKCT : 31€KTpOHHBIN

12. ®denepanpHOE areHTCTBO KEJIE3HOAOPOKHOTO TpaHCIOpTa : O(UIMAIbHBIA CaWT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TeKCT : 31eKTpOHHBIH.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHMSA YYEBHOI'O ITPEIMETA

KOHTpOHL U OILCHKA pE3yJbTaTOB OCBOCHUA yqe6Hor 0 MpeaAMCTa PACKPBIBAOTCA YCPE3

JTUCIUIUIMHAPHBIE pe3y/bTaThl, HallpaBIeHHblE Ha (OpMHUpOBaHHE OOLIMX U MPO(HECCHOHATBHBIX
KOMITETEHIIMH 1O pa3JieniaM U TeMaM CoJiepKaHusl yueOHOTro MaTepuania.

[TpomexxyTounas arrectamnus B hopme oughghepenyuposannozo 3auema.

Oob6masi/mpodeccuonanbHas

Pa3znen/Tema Tun oueHOYHbIX MePONPUATHIA
KOMIIeTeHIUS
Pazgen 1. Kuerka — | KoHtponbHas pabora
CTPYKTYPHO- «MouekyspHbIi YPOBEHb
(pyHKUMOHAIBHAS OpraHu3aI1H KUBOT0»
e/IMHUIIA JKUBOT0
OK 01 Tema 1.1. buonoruss kak | @poHTaIBHBINA OIIPOC
OK 02 HayKa. OO61as | 3anonaHeHue TaOIUIIBI C
XapaKTePUCTHKA JKU3HU OMHCaHUEM METO/IOB
MUKPOCKOITUPOBAHUS c ux
JIOCTOMHCTBaMH U HEJOCTaTKaMU
3anmonaenne Tabmuiel  «Brman
YYEHBIX B pa3BUTUE OUOIOTHI»
3anonHeHue CPaBHUTEJIBHOU
Ta0JIMLBI CXOJCTBA W Pa3IUYMA
’KMBOT'O U HEKHUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OuleHUBaemMass  JHCKyCCHS IO
OK 02 (GyHKITMOHATBHAS BOIIPOCAM JICKIIUH
OK 04 OpraHu3aIus KIETOK Brinmonneunue u 3aImuTa
n1abopaTopHOit pabOTHI
[IpakTuueckoe 3aHATHE.
IIpencraBnenue YCTHBIX
COOOIIEHNH C  Tpe3eHTaIueH,
MOATOTOBJICHHBIX 1O TEPEYHIO
HUCTOYHUKOB, PEKOMEHJIOBAaHHBIX
MIpeno/iaBaTesieM
OK 01 Tema 1.3. CrpykrypHo- | @poHTAIBHBIN ONPOC
OK 02 ¢dynkunonanbpHele (akTopsl | [IpakTndeckoe 3ansTHe
HACJIEJICTBEHHOCTHU
OK 02 Tema 1.4. O6meHn BemiecTB U | DpOHTAIBHBIN OTPOC
MpeBpalleHle DJHEePruu B | 3alOJHEHUE CPaBHHUTEIHHOM
KJIETKE Ta0JINIBI XapaKTEPUCTUK THIIOB
oOMeHa BeEIeCcTB
OK 02 Tema 1.5. JKusnenssiéi | OOcyxaeHNE o BOIIpOCaM
OK 04 LUK KJIETKH. Murto3. | nekuun
Meiio3 Pa3pabotka  neHTBI  BpeMeHH
JKU3HEHHOTO ITMKJIA KJIETKU
Paznen 2. Crpoenme u | KonrponpHas pabora «CrtpoeHue
(GYHKIHMH Opranu3zma U QYHKIIUU OPTaHUu3Ma»
OK 02 Tema 2.1. Ctpoenue | OnieHuBaeMas TUCKYCCHSI
OK 04 OpraHu3ma
OK 02 Tema 2.2. ®opmbl | DpOHTATBHBINA OITPOC

Pa3MHOKCHHUA OPTaHN3MOB

3anonHeHne TaOIUIBl ¢ KPaTKOM
XapaKTepUCTHKON M TpUMEpaMu
(hopM pa3sMHOKEHHUS OPraHU3MOB
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OK 01 Tema  2.3.  Ownrorenes | TectupoBanue
OK 02 pacTeHui, JKUBOTHBIX U
OK 04 YEJIOBEKa
OK 01 Tema 2.4. 3akoHoMepHOCTH | DPOHTAIBHBINA OIIPOC
OK 02 HaCJIeIOBaHUs TectupoBanue
OK 04 IIpakTuyeckoe 3aHITHE
OK 01 Tema 2.5. Cuennennoe | TectupoBanue
OK 02 HacJieIOBaHUE TIPU3HAKOB Pa3zpaboTka rioccapus
[TpakTHueckoe 3aHATHE
OK 01 Tema 2.6. 3akonHomepHoctu | TectupoBaHue
OK 02 U3MEHYHUBOCTH IIpakTHueckoe 3aHsaTHE
OK 04
Pa3nen 3. Teopus
IBOJIIOLHH
OK 02 Tema 3.1. Hctopus | @poHTaNBHBII 0npoc
OK 04 HBOJIOIMOHHOTO  yudeHus. | PaspaboTtka rioccapus
Muxkpo3BoIHOLIHS Pa3paboTka  7eHTBHI  BpeMeHU
pa3BUTHSA 9BOJIIOLIMOHHOTO
y4EHHUS
OK 02 Tema 3.2. Makpoa3pomtonus. | OnieHuBaemasi IUCKyCCHS
OK 04 BoznukHoBeHue u pa3Butue | PazpaboTka  JIGHTBI ~ BpeMEHU
JKU3HU Ha 3emiie BO3HUKHOBEHUS M  pa3BUTUA
KU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxxaenue | @poHTAIBHBINA ONPOC
OK 04 YeJI0oBeKa — aHTPOIOreHE3 Pa3paboTka  7eHTBHI  BpeMeHHU
IIPOUCXOXKICHUS YEJIOBEKA
Pa3znen 4. Ixonorus KonTponbhas pabora
«Teopernueckue ACIEKTBI
HKOJIOTUH»
OK 01 Tema 4.1. Dxonorumueckue | TectupoBanue
OK 02 (aKTOpBI U CPebl KUZHH
OK 07
OK 01 Tema 4.2. Ilonynsauus, | CocTaBieHne cXeM KpyroBopoTa
OK 02 COO0O0IIIECTBA, DKOCUCTEMBI BEIIECTB
OK 07 [IpakTryeckoe 3aHATHE
OK 01 Tema 4.3. buocdepa - | OnieHEBacMas TUCKYCCHS
OK 02 rnobanpHas 3kojorudeckas | TectupoBaHue
OK 07 cucTema
OK 01 Tema 4.4. Biusuue | TectupoBanue
OK 02 aHTponoreHHnlx (axrtopos | [IpakTuueckoe 3aHsTHE
OK 04 Ha buocdepy
OK 07
IIK 2.5
OK 02 Tema 4.5. Brmusiane | OnennBaemasi AUCKYCCHS
OK 04 COLMAJIBbHO-3KOJOIrNYECKUX | Brinonnenue nabopaTopHOI
OK 07 (dakTOopoB Ha  370pOBbE | pabOTHI
K 2.5 YyeJoBeKa
Paznen S. buosorusi B | 3amura Keiica: MpeaCTaBICHUE
KM3HHU pe3yJIbTaTOB  PELIEHUsl  KeicoB
(BBICTYIUICHHE C MTPE3CHTAIINECH)
OK 01 Tema 5.1. buorexHonoruu B | BeimonHenue keiica Ha aHaau3
OK 02 YKM3HH KKIOTO nH(pOpMaIIH 0 HAay4YHBIX
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OK 04 JIOCTHOKEHUSIX B obnactu

IIK 2.5 FeHETHYCCKHUX TEXHOJIOTHA,
KJIETOYHOU WHXXCHEPUHU,
MUALIEBBIX OMOTEXHOJIOTHH,
MpEICTABJICHHE pe3yIbTaTOB
pelIeHus KeicoB

OK 01 Tema 5.2. buorexnonoruu B | Beinonnenue keiica Ha aHamus

OK 02 MIPOMBIIIEHHOCTH uHdopmaruu 0 pa3BUTHH

OK 04 IIPOMBIIIIEHHBIX OMOTEXHOJIOTUH,

IIK 2.5 MPEJICTABICHUE 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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