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1 MACHOPT PABOYEI MPOIPAMMBI YYEBHOI JUCHUILINHBI (IPEIMETA)
OVI1.13 BUOJIOT Usl

1.1 OO0usacTe npuMeHeHHs pado4eil MPorpaMMsl

Pabouas mporpamma yueGHOro mnpeamera OVYIIL.13 buonorus sBisieTcss 4acTbiO MPOrpaMMBbI
cpenHero oodmiero obpazoBanus no cnenuagbHocTH CIIO 23.02.08 CTpoUTENnbCTBO KENE3HBIX J10pOT,
MYTh U ITyTE€BOE XO35IMCTBO

[lpn peamuzammu pabodeidl MporpaMMbl MOTYT HCIIONB30BATHCS PA3JIUUHBIE 00pa30BaTEIbHBIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAHIIMOHHbIE 00pa30BaTENIbHbIC TEXHOJIOIUH, HIIEKTPOHHOE 00yUEHHE.

Pabouass mporpamma yueb6Horo mpeamera OVIL.13 Bbuosoruss moxker OBITh HCIIONH30BaHA B
npoeCCUOHATIBHON MOJATrOTOBKE, MEPENOJArOTOBKE M IOBBIIICHUM KBaTU(PHUKAIMKU pPabOYMUX IO
npodeccusam:

14668 MonTep nyTtu;

18401 Curnanucr.

1.2 Mecto yueonoro npeamera B crpykrype OINIOII-IIIICC3:

B yueOnpix mianax OIIOII-ITIICC3 yue6nsiit nmpeamer OVYIIL.13 buonorus BXOIUT B COCTaB
00muUX y4eOHBIX MPEeaIMETOB, POPMUPYEMBIX U3 00s3aTEIBHBIX MpeaMeTHbIX obnacteir @I'OC cpemnero
obmero oOpaszoBanus, it creruanbHocTel CIIO. C yuéroMm mpodumiis ocBauBaeMOW CHEIHAIbHOCTH
JaHHas ydeOHasi TucIuIUIMHA (TIpeIMeT) peaim3yeTcs Ha 1 Kypce.

1.3 [InanupyemMble pe3yJibTaThbl 0CBOEHHMS Y4eOHOI0 MpeaMeTa:

1.3.1 Ieab yyeOHOro npeamera:

dbopMupoBaHre y 00y4aromMxcsl NMPEeACTaBICHUS O CTPYKTYPHO-(QYHKIIMOHATBHON OpraHu3alun
KHUBBIX CUCTEM Pa3HOI'0 PAaHTa KaK OCHOBBI IPUHATHUS PELICHUH B OTHOLIEHUH OOBEKTOB )KUBOM MPUPOIBI
H B IIPOU3BOJICTBCHHBIX CUTyallUuAX.

1.3.2 B pe3yabTarte 0cBOeHHSI Y4eOHOr0 mpeaMeTa 00y4aouuiicst 10/1KeH

YMeTh:

—  OMNpeAeNsiTh KUBble OOBEKTHI B MPUPOJIE; MPOBOIUTH HAONIONCHUS 32 SKOCHUCTEMaMH IS
BBISIBIICHHS €CTECTBEHHBIX U aHTPOIIOTEHHBIX U3MEHEHNU, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUH;

- IMPOBOANTH HpOCTeI\/'IIHI/Ie OHMOJIOTHYECKHUE SKCIICPUMCHTAJIBHBIC Hccje10BaHusA (¢
coO0ITI0/IEeHHEM TIPaBUII O€30MacHOr0 OOpaIeHUs: C 00bEKTaMH U 000PYIOBaHUEM;

—  HCIONB30BaTh HHPOPMALIUIO OMOIIOTHYECKOTO XapaKTepa U3 Pa3UIHbIX HCTOUHHKOB;

—  TNPOTHO3MPOBATH TOCIEICTBHS CBOCH NEATEIHFHOCTH 10 OTHONICHHWIO K OKpY’KaloIIeH cpene,
COOCTBEHHOMY 3710pPOBBIO; 0OOCHOBBIBATH U COOJIIOIATh MEPbI MPO(UITAKTUKY 3a00I€BaHUN;

3HATH:

— CTpOeHHE, MHOT0OOpa3ue M OCOOEHHOCTH >KMBBIX CHCTEM pPAa3HOTO YpPOBHS OpraHHU3aliH,
3aKOHOMEPHOCTHU MPOTEKAHUSI OMOJIOTUUECKUX MPOIIECCOB U SIBIICHUN B OKPY’KAIOIICH cpejie, IeJIOCTHYIO
HAYYHYIO KapTUHY MHpPA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTWXKEHHMH OHOJOTMYECKOM HayKd W TEXHOJOTHMH B NPaKTHUECKOU
JACATCIIBHOCTH YCJIOBCKA, PAa3BUTHUH COBPEMECHHBIX MCIUIIMHCKUX TEXHOJIOTHI U anO6I/IOTeXHOHOFI/II\/'I.

1.3.3 Ilnanupyemble pe3yabTAThI OCBOEHHS Y4eOHOIr0 NpeaMeTa:

O61ie KoMIeTeHIIH HJ]laanyeMble pe3yJbTaThl 00yUeHus .
Oourue JAucuunjimHapHble
OK 01. Beibupats B 4acTu TPYA0BOT0 | CHOOPMUPOBAHHOCTh 3HAHUK O MECTe M
CIOCOOBI pELICHUS 331a4 | BOCIIMTAHMSA: poiu OWOJIOTHMH B CHCTEME HAy4YHOTO
npodeccuoHanbHOM - TOTOBHOCTb K TPYAY, OCO3HAHUE | 3HAHUS; byHKIIMOHATBLHOU
JIESITEIIbHOCTH LIEHHOCTHU MacTepCTBa, | (PAMOTHOCTH YeJOBEKa Ui pPEeLIeHUs

YKa3pIBaroTCsS JIMYHOCTHRIE M MeTanpeaMmetHsie pe3ynsTatel 13 I'OC COO (B mociemuedt pemaknmuu ot 12.08.2022) B
oTrarojbpHou Gopme, hopMupyemMbie 0011e00pa3oBaTeNIbHBIM yU4eOHBIM IPEIMETOM
? JIMCUMIUIHHAPHBIE PE3yJIbTAaThl YKA3BIBAIOTCA B COOTBETCTBUH C MX MOMHBIM HIepedneM Bo ®I'OC COO (B mocuemneit
penaxmuu ot 12.08.2022)




MPUMCHUTCIILHO K
Pa3InYHBIM KOHTCKCTaM

TPYIOTIO0HE;

- TOTOBHOCTh K  AKTUBHOWU
ACATCIIbHOCTHU TEXHOJIOTHYECKOU
U COIMAJbHON HAaINPaBICHHOCTH,
CIOCOOHOCTh MHHUIUHAPOBATH,
IUITAHUPOBATh W CAMOCTOSITEIIHHO
BBITIOJIHATH TaKYI0 JCATCIbHOCTD,
- WHTEpEeC K Pa3IMYHbIM chepam

npoheCcCHOHATBLHOM
NEeSITeNIbHOCTH,

OBnanenue YHHUBEPCATbHBIMU
y4eOHBIMU M03HABATEIbHBIMU
JICUCTBUSIMMU:

a) 0a3oBbIe JIOTHYecKue
AefcTBUSA:

- CaMOCTOSITENILHO
dbopmynupoBaTh u
aKTyaJU3upOBaATh npo0iemy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTAaHAaBIMBAaTh CYLICCTBEHHBIN
IpU3HAK WJIM OCHOBAHMS  JUIS
CpaBHEHMs, Kiaccu(UKauu U
000011IeHHS;

- OIIPENENATh LU AEATEIbHOCTH,
3a/laBaTh MapaMeTpbl U KpUTEpUU
UX JOCTHKCHMS;

- BBIABJIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEYHS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTb  KODPEKTHUBBI B
JESTENIbHOCTb, OLICHMBATH
COOTBETCTBHUE pe3yJIbTaTOB
LEJISIM, OLICHMBATh pHUCKHU
NOCIIEACTBUN JEATEIBHOCTH;

- pa3BUBaThH KpeaTUBHOE
MBIILICHHAE pu peleHnn
KHU3HEHHBIX POOIIEM

0) 0a3oBble MccCieN0BaTe/IbCKHE
ACHCTBHA:

- BIAJETh HaBbIKAMU Y4eOHO-
UCCJIEI0BATEIBCKON U MPOEKTHON

IEeITEIbHOCTH, HaBBIKAMU
paspenieHus mpoodieM;

- BBISIBJISTD MPUYHHHO-
CJIICACTBCHHLIC CBsI3H 158
aKTyaJU3UpOBaAThH 3a/1aqy,
BbIABUT'ATh FI/IHOTG?)y cec pemeHI/m,
HaXOJHTh apTyYMEHTHI TS
JIOKa3aTelIbCTBA CBOHX
YTBEPKJICHUH, 3a1aBaTh

napaMeTpbl ¥ KpUTEPUH PEILCHUS,;
- AQHAJIM3MPOBATH IOJyYEHHBIE B

YKU3HEHHBIX TPOOIeM;
c(hopMUPOBAHHOCTH
pacKpbIBaTh coJiepKaHue
OCHOBOITOJIATAIONINX ~ OMOJIOTUIECKUX
TEPMHHOB W TIOHSTHUMN: KU3Hb, KIIETKA,
TKaHb,  OpraH, OpraHu3M,  BH],
MOMYJISIIKSL, JKOCHCTEMa, OHOIEHO3,
ounocdepa; MeTaboJIn3M (o6meH
BEIIECTB M TPEBpAIICHUE HHEPIUM),
roMeocTas (camoperymsnus),
OnocuHTe3 Oerxa, CTPYKTypHasi
OpraHu3aIus KHUBBIX CHCTEM,
JMCKPETHOCTD, CaMOpETYIISIIHS,
caMOBOCIIpoU3BeieHNEe (PEPOTYKIINS),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb,
9HEPro3aBUCHUMOCTh, POCT U pPa3BUTHE,
YpOBHEBasi OpraHU3aIHs;

yMEHUS

c(hopMUPOBAHHOCTH YMEHHUS
pacKpbIBaTh cojiepKaHue
OCHOBOIOJIAralomux  OWOJIOTHUYECKUX
TEOpPUA W TUIIOTE3:  KIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOM,
JBOJIFOLIMOHHOM, IIPOUCXOXKICHUA
KHU3HU U YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMCHHUSI
pacKpbIBaTh OCHOBOTIOJIAraroIue
OuoornuecKue 3aKOHBI u
3aKOHOMEPHOCTH (T. Mennens,
T. Moprana, H.N. Basuiiosa,

. I'exkkenss, ®. Mromnepa, K. bapa),
IPaHUIIBl UX MPUMEHUMOCTU K KUBBIM
CHUCTEMaM;

NpUOOpETEHUE  ONbITa MPUMEHEHHS
OCHOBHBIX METO/I0B Hay4HOI'O
MO3HAHUS, UCTIOJIb3YEMbIX B OUOJIOTHH:
HAOMIOJIEHUS! M OMUCAHUS  JKHUBBIX
CHUCTEM, IIPOLECCOB U  SBJICHUM;
OpraHu3auu u IIPOBEACHUS
OHMOJIOTHYECKOT0 AKCIEPUMEHTA,
BBIJIBIKEHUS  TUIIOTE3,  BBISBICHUS
3aBUCUMOCTH MEXIYy UCCIeayeMbIMU
BEJIMUYMHAMU, OOBSICHEHHSI IOy YEeHHBIX
pe3ynbratoB u  (hOpMyITHpPOBAHUS
BBIBOJIOB C MCIOJIb30BAHUEM HAYYHBIX
MOHATHM, TEOPUI U 3aKOHOB;
c(OpMUPOBAHHOCTh YMEHHUS BBIJICISThH
CYIIECTBEHHBIE TMPU3HAKU BUPYCOB,
KJIETOK IPOKapuoT U  3YKAPHUOT;
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHU3MOB, BHJIOB, OMOTr€OIEHO30B U
HKOCHCTEM; OCOOCHHOCTH MPOIECCOB
oOMeHa BeIIeCTB M  NPEeBpaIICHHUS




xoJae perieHus 3a/1auun
pe3yNIbTaThl, KPUTHUYECKH
OIICHUBAaTh MUX JOCTOBEPHOCTD,
POrHO3UPOBATh HM3MEHEHUE B

HOBBIX YCJIOBUSIX,

- yMeTh TEepPEeHOCUTh 3HAHUS B
IMMO3HAaBAaTCJIbHY IO u
MIPAKTUYECKYIO obnactu
KU3HCACATCIIbHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3
Pa3HBIX MIPEIMETHBIX 00JIACTEi;

- BBIABUIaTh HOBBIE  HJIEH,
Hpe;maraTL OPI/IFI/IHaJ'H:HBIe
MO/IXO/IbI ¥ PEIIICHNUS,

- CIIOCOOHOCTH UX HCIIOJIB30BAHMS
B IO3HABATEILHON M COIHAJIbHOM
MPAKTHKE

SHEpPruM B  KJIETKe, (OTOCUHTE3A,
MJIACTUYECKOTO M DHEPreTHYECKOTO
o0MeHa, XeMOCHHTE3a, MUT03a, Meii03a,

OILJIOJJIOTBOPEHMUS, pa3BUTHS u
pa3MHOXKCHUS, WHIUBUIYaIbHOTO
pa3BuUTHSl OopraHm3Ma (OHTOTEHEe3a),
60pbOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOTO otbopa,
BUI000pa30BaHUs,

NPUCTIOCOOJICHHOCTH ~ OPTaHW3MOB K
cpene obOuTaHus, BIIHSTHUS
KOMITOHEHTOB IKOCUCTEM,
AHTPOTIOTEHHBIX U3MEHCHUI B
IKOCHUCTEMAX cBOCH MECTHOCTH,

KPYroBOpOTa BEIIECTB M MPEBPAIICHHE
sHepruu B Ouocdepe;
c(OpMUPOBAHHOCTh YMEHHS peIlaTh
OWONIOTUYECKHE 3aJa4d, COCTaBIIAThH
FCHOTUIIMYCCKHUEC CXCMbI CKPCIIMBAHUWA
JUIS  Pa3HBIX THUIOB HACIeJIOBaHHS
IIPU3HAKOB Y OPraHU3MOB, COCTaBILATH
CXEMBI TIEpEeHOCa BEIIECTB U SHEPTUH B
3KOCUCTEMAX (HCHI/I nUTaHuA, ITUIICBBIC
CETH)

OK 02. cnonbs3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOWCKa, aHAJIN3a U
UHTEPIPETANN
UHPOPMALIUU U
UH(POPMAIIMOHHBIC
TEXHOJIOTUU IS
BBITTOJIHEHUS 32144
npohecCuoHaTBHOM
JeSITeIIbHOCTH

B o01acT¥ HEeHHOCTH HAYYHOIO
MO3HAHMSA:

- c(hOpMUPOBAHHOCTh
MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU u 00IIeCTBEHHON
NPaKTUKH,  OCHOBAaHHOIO  Ha
Jasnore KYJIBTYP,
CHOCOOCTBYIOIIIETO  OCO3HAHHIO
CBOEr0 MECTa B MOJIMKYJIBTYPHOM
MUpE;

- COBEPILICHCTBOBAHUE SI3bIKOBOM
U YUTATEJIbCKOM KyJIbTYpPhl Kak
CpPEACTBA B3aUMOJICUCTBUS MEKIY
JIOJbMU U MTO3HAHUS MUPA;

- OCO3HaHUE LICHHOCTU HAay4YHOU
JeSATEIbHOCTH, TOTOBHOCTh

OCYILECTBIIATh ~ MPOCKTHYIO U
UCCIIEI0BATEIbCKYIO
JeSITeIbHOCTh MHIUBUAYAIBHO H
B TpYILIIE;

OBnanenue YHUBEPCAIbHBIMU
y4eOHbIMU II03HABaTEJIbHBIMU
JEUCTBUAMMU:

B) pabora ¢ ungopmanmueii:
- BJIAACTb HaBBIKaMH ITOJIYUCHUSA
uHbOpMallUl U3  UMCTOYHHUKOB

c(hOpMHUPOBAHHOCTH YMECHHH
KPUTHYECKH OLCHUBATH WH()OPMAIIHIO
OMOJIOTUYECKOTO coJiepKaHus,
BKJIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHHS
U3 pa3IMYHbIX MCTOYHUKOB (CpeACTBa

MaccoBod  uMH(pOpManMM,  HAy4HO-
MOy JISIPHBIC MaTepHabl);
MHTEPIIPETUPOBATh STUUYECKHE ACIIEKTHI
COBPEMEHHBIX HCCIIEIOBAHU I B
OMoJI0ruY, MEAULIMHE, OMOTEXHOJIOTHH;
paccmaTpuBaTh ro0anbHbIC
HKOJIOTMYECKUE po0OIeMbl
COBPEMEHHOCTH,  (OPMHPOBATH IO
OTHOIICHUIO K HHUM COOCTBEHHYIO
MO3HUIINIO;

c(OpMHPOBAHHOCTb YMEHUH CO37aBaTh
COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIC
COOOLIEHNsI HA OCHOBE OMOJIOTHYECKOM
uHpOpMaLun u3 HECKOJIBKUX
UCTOYHUKOB, TPaMOTHO HCIIOJIB30BATh
NOHATHIHBIN annapaT OMOJIOTHH




pPa3HbIX THIIOB, CAMOCTOSITEIBHO
OCYILIECTBIATh IOUCK, AaHAJIN3,
CUCTEMAaTHU3aLNIO0 u
MHTEPIPETALNIO uHbopMauu
pasIUYHBIX  BUIOB H  (opm
IIPE/ICTABIICHHUS;

- CO3/1aBaTh TEKCThl B Pa3JIMYHBIX
dbopMaTax Cc y4yeToM HazHAYECHHS

UHPOpMALIUU " LIeJIeBOM
ayJUTOPHH, BBIOMpas
ONTHMAJIbHYIO bopmy
IPE/ICTaBICHNS U BU3yaIH3aLlUH;

- OLEHMBAaTh  JOCTOBEPHOCTb,

JETUTUMHOCTh HH(pOpManuu, ee

COOTBETCTBHEC  TPAaBOBBIM U
MOpPaTbHO-ITHYECKHM HOpMaM;

- UCIIOJIb30BATh cpeacTBa
nH()OPMAITMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B peleHnH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpPraHW3allMOHHBIX  3a7ad ¢
coOuIroIcHEM TpeOoBaHUI
SPTrOHOMUKH, TEXHUKH
0e30IMacHOCTH, TUTUECHEIL,

pecypcocOepexeHusl, MPaBOBbIX H
ATUYECKHUX HOPM, HOpM
nH()OPMAITMOHHOM 0€3011aCHOCTH;
- BIIA/ICTh HaBbIKaMU
pacro3HaBaHUsI " 3alIHUTHI
uHpOopManuu, HHGOPMAITMOHHON
0€30MacHOCTH JUYHOCTH

OK 04. DddexrusHo
B3aUMO/ICHCTBOBATh u
paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSATEILHOCTH u
CaMOOTIPE/ICICHUIO;

-OBJIaJICHHE HaBBIKAMHU y4eOHO-
HCCJIEI0BATEIBCKOU, IPOCKTHON U
COLIMAJILHOM IESATEIIHbHOCTH;
OBJjajieHHe YHHMBeEPCAJIbLHBIMH
KOMMYHHKATHBHBIMH
JeHCTBUSAMM:

0) coBMecTHAsI 1eITeJIbHOCTD:

- TOHHMMAaTh H HCIOJIL30BaTh
MpEMMYyIIECTBA KOMAHIHOW U
WHIMBUIYAIBHON pa0OTHI,

- NPUHUMATh LEJIU COBMECTHOM
JeSATEIbHOCTH, OPTaHU30BbIBATh U
KOOPAMHUPOBATH JICUCTBUS IO €€
JOCTHIKEHHIO: COCTaBJISATh IUIaH
JNEUCTBUM, paclpelessiTb poiau C
y4eTOM MHEHUW  yYaCTHHKOB
00CyXIaTh pe3yJIbTaThl

npuoOpeTeHre  OmbITa  MPUMEHEHHS
OCHOBHBIX METOJI0B HAy4HOT'O
MO3HAHUS, UCTIOJIB3yEMbIX B OMOJIOTHH:
HaOJIOAEHUS M ONUCAHMS  KHUBBIX
CHUCTEM, IIPOLECCOB U  SBJICHUMN;
OpraHu3anuu u IIPOBECHUS
OMOJIOTUYECKOTO AKCIIEPUMEHTA,
BBIIBIJKEHUSI ~ TMIIOTE3,  BBISBJICHHUS
3aBUCHUMOCTH MEXIy HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSACHEHUS I10JIy4YEeHHBIX
pe3yabTatoB U (hopMynupoBaHHS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX
MIOHATUM, TEOPUH U 3aKOHOB




COBMECTHOH paboThI;
- KOOPJMHUPOBATH U BBIMOJIHSITH
paboTy B YCIOBHSIX peaJbHOTO,

BUPTYaJIHHOTO "
KOMOWHHUPOBAHHOTO
B3aNMOJICHCTBHS,

- OCYWIECTBISTH  TO3UTHUBHOE
CTpaTeTUYeCKOe TMOBEICHHE B
pa3IMYHbBIX CUTYAIIUsX,
TPOSIBJIATH TBOPYECTBO "
BOOOpaKeHHE, OBITh
UHHUIAATHBHBIM

OniaieHne YHHBepPCAJIbHBIMU

PeryasiTABHBIMH 1€iCTBUSIMU:
r) NpUHATHEe ce0A M JAPyrux
JIIO/1eil:

- TOpUHUMATh  MOTHUBHI U
apryMeHTbl JPYyTruX JOJeH Mpu
aHanm3e pe3yNbTaToOB
NeSITeNIbHOCTH;

- IpU3HABaTh CBOE MPABO H MPABO
JIPYTUX JIIOJICH Ha OMIMOKHY;

- pa3BHUBAThH CIIOCOOHOCTH
NOHUMaTh MHP C  MO3UIMUHU
JPYTOro 4eloBeKa

OK 07. CoxneiicTBOBaThH
COXPaHEHHIO
OKpYKaroIleu cpeibl,
pecypcocOepexeHHIo,
MPUMEHATH 3HaHUA 00
W3MCHEHUH KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOICTBA,

3¢ peKTUBHO AEHCTBOBATH
B YPE3BBIYANHBIX
CUTYaLUAX

B 00J1acTH 3K0JIOrHY€CKOr0
BOCIIUTAHMSA:

- c(OpPMHUPOBAHHOCTh
9KOJIOTUYECKON KYJIBTYpBHI,
IIOHMMAaHHE BIUSHUS COLUAIBHO-
PKOHOMUYECKUX IIPOLIECCOB Ha
COCTOSIHUE IIPUPOIHON u
COLIMAIBHOW CpeAbl, OCO3HAHHUE
r7100aJIbHOTO Xapakrepa
HKOJIOTHUECKUX TPOOIIeMm;

- IUIAHUPOBAHKE u
OCYILIECTBJICHHE  JEUCTBUH B
OKpYyXarolled cpele Ha OCHOBE
3HaHUSA  LeJIed  YCTOMYUBOIO
pPa3BUTHSA YEIIOBEYECTBA;
AKTUBHOE HENPUATHE JEUCTBUH,
IPUHOCSIINX BpPEJ OKPY’KaKoLEH

cpene;

- yMeHue IIPOTrHO3UPOBATH
HeOJIaronpusTHbIC

3KOJIOTUYECKHE MOCJIEICTBHS
MPEANPUHUMAEMBIX JEUCTBUH,
Ipe1oTBpanaTh Ux;

- pacmmpeHue OIbITa
JeATEIbHOCTH 9KOJIOTUYECKOU
HaIIPaBJIECHHOCTH;

- OBJIaACHHC HAaBbIKAMH y‘IC6HO-

c(hopMUPOBAHHOCTH yMEHUS
MPUMEHSTh TIOMyYeHHBbIC 3HAHUS JUIS
00BIACHEHUS OMOJIOTHYECKUX
MPOIIECCOB U SIBJICHUM, ISl TPUHSITHS
MPaKTUYECKUX pereHui B
MMOBCEIHEBHOM  JKM3HH C  IICIBIO
obecrnieueHust 0€30IIaCHOCTH  CBOETO
3I0POBbSI H 3JIOPOBBS  OKPYKAIOIIUX
JI0JIeH, COOJTIOICHHS 3I0POBOTO 00pa3a
JKU3HU, HOPM TPaMOTHOTO TIOBE/ICHUS B

OKpYXalollleil  MpUpPOAHON  cpene;
MMOHUMAaHuE HEOOXOAUMOCTH
MCIIOJIb30BaHUS JOCTUKCHHM
COBPEMEHHOM ononoruu u
OMOTEXHOJIOTHI ISl  PAllMOHAJILHOTO
MPUPOIOTIOIB30BAHMS




HCCJIEI0BATEIBCKOM, IPOCKTHON U
COLIMAIILHOU JESITEIIbHOCTH

I[IK 2.5 Cobmonars
TpeOoBaHUs OXpaHbI
OKpYyXKarolein cpenbl,
OXpaHbI TpyJa u
IIPOMBILLIICHHOU

Oe3omacHoCTU npu
CTPOUTENILCTBE u

OKCIUTyaTall  HKEJIC3HBIX
JIOpOT.

- c(hOpMUPOBAHHOCTH yMEHUs Ha OCHOBE benepanpHOTO
KJIACCU(UKALMOHHOTO KaTajiora OTXOJOB OIpENeisITh KJIacC OIMAaCHOCTH

OTXOZIOB; arperaTHoe COCTOsHuE U (Qu3nueckyro (opMy OTXOA0B
MIPOU3BO/ICTBA;

- OBJIQJICHME METOJaMHM  OIpEAENCHUs] IOoKa3aTeled  yMCTBEHHOU
paboTocrocoOHOCTH,  OOBACHEHHWE  MOJYYEHHBIX  pE3yJbTaTOB U

(dhopMmynupoBaHue BBIBOJOB (IMMCHMEHHO) C HCIIOJIb30BAHUEM HAYYHBIX
MOHATHI, TEOPUI U 3aKOHOB;

- chOpPMHUPOBAHHOCTh YMEHHUS aHATU3UPOBATH MH(DOPMAIHMIO O HAYIHBIX
JOCTIDKCHHMSX B 00JaCTH T'€HETHMYECKHX  TEXHOJOTHH, KJICTOYHOM
WH)XKCHEPUH, MMUIIEBBIX OMOTEXHOJIOTHIA;

- chOpMHPOBAHHOCTh YMEHUS aHAIM3UPOBATh MH(POPMALUIO O PA3BUTHHU
IPOMBIITUICHHBIX OMOTEXHOJIOTHI M MX IPUMCHEHUU B YKU3HH YEJIOBCKA




2 CTPYKTYPA M COJIEP)KAHUE YUYEBHOI JUCHUILINHBI (IPEAMETA)

2.1 O0beM y4yeOHOM IMCHUILIMHBI (TIpeaMeTa) U BUAbI yU4eOHO# padoThl

Buj yue6Hoii padoThl O6ném B
yacax
MaxkcumainbHasi yueOHasi HAarpy3Ka (Bcero) 72
B T.U.
O0Bém 00pa3oBaTe/IbHOM MPOrPpaMMbl Y4eOHOM TUCHUIJIMHBI (TIpeaMeTa) 61
B T.U.
OcHoBHOe coaep:xkaHue 43
B T.U.
Copepxanne yaeOHOTo MaTrepuaa 33
MPAKTUYECKHUE 3aHATUSA 8
1abopaTOPHBIE 3aHITHS 2
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACPKAHME 12
B T.4..
TeopeTudeckoe ol0yueHue 2
IIPAKTUYECKUE 3aHATUSA 8
n1abopaTopHbIE 3aHATHS 2
KonTponbnas paGora 4
CamocrosiTes1bHas1 padoTa o0y4aromierocst (Bcero) 11
IIpome:xxyTounasi arrecranus B popme 2
oughghepenyuposannozo 3auema (2 cemecTp)




2.2 TemaTn4yeckuil IUIaH U coiep:kaHue y4eOHoH qucuumnnel (mpeamera) OVYIL.13 BUOJIOT'UA

dopmupyemblie
HaunmeHnoBanue Coaep:xxanue yueOHOro MaTepuaJia, NPaKTHYeCKHe M J1a00paTOpHbIE 3aHATHS, O6bem KOMITETeHITHH
pa3aesioB U TeM caMoCTOsITeIbHAsA padoTa 00y4Yaromuxcs 4acoB (OK, TTK)
9
1 2 3 4
1 cemecmp 30
Pa3nea 1. Knerka — cTpyKTypHO-QYHKIIHOHAIBbHAS € IMHULIA )KHBOTO
16
Tema 1.1. OK 01
buoJiorus kak OK 02
Hayka. O0mas 3
XapaKTepPUCTHKA
KM3HH
Conep:xxanue yueOHOro MaTepuaJia
CoBpemeHHbIe OTpaciu Ouosiornyeckux 3HaHui. CBsi3b OMOJIOTUM C JIPYTUMHU HayKaMHu: OHMOXUMMUS,
ouodusuka, Ouonuka, resoreorpadus u ap. Poab u Mecto 6Mosoruu B GOPMUPOBAHUU COBPEMEHHON o)
HAay4yHOM KapTHUHBI MHpa. YPOBHHM OpraHu3aluu XuBoM Marepuu. OOIIas XapaKTepUCTHKA KHU3HHU,
CBOMCTBA KUBBIX CUCTEM. XMMUYECKHI COCTaB KJIETOK
CamocrosiTenbHas padora ody4yarommuxcs Nel
1. 3amonHeHue TaOMUIBI C ONKWCAHUEM METOJOB MHUKPOCKONHMPOBAHHUS C HX JIOCTOMHCTBAMHU H
HEJ0CTaTKaMH. 1
2. 3anosiHeHHE TaOIUIBI « BKIaa y4eHbIX B pa3BUTHE OMOJIOTHI.
3. 3anosHeHHe CPaBHUTEIBHOM TaOJIUIBI CXOJICTBA U PA3JIIMYUN )KUBOTO U HEXKUBOTO.
Tema 1.2. 4 OK 01
CTpyKTYypHO- Conep:kaHue y4e0HOIr0 MaTepuaia 1 OK 02
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(pyHKIHMOHAJIBHAS Knerounas teopus (T. IlIBanH, M. Illneiinen, P. BupxoB). OCHOBHbIE NOJOKEHUS COBPEMEHHOMN OK 04
OpraHmu3auus KJIETOYHOW TeOpuu. THUMbl KJIETOYHOW OpPraHu3alUu: TPOKAPUOTUYECKUNA U IYKAPUOTUUYECKHUH.
KJIETOK OnHOKIIETOYHBIE M MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHHE NMpOKapuoTHUecKOol kieTku. CTpoeHue

IYKapUOTHUECKOM KiIeTKU. HekieTounble hopMbl KU3HH (BUPYCHI, OakTepruodarm)

IIpakTHyeckoe 3ansaTHe Nel

BupycHbsle u OakrepuainbHble 3a0osieBaHus. OOIIME NPUHIMIBI HMCIOJIB30BaHMS JICKAPCTBEHHBIX

BeniecTB. OcoOOEHHOCTH MPUMEHEHHSI aHTHOMOTHKOB.

IIpeocmasnenue ycmuvix coobwenuii ¢ npesenmayuel, NOO20MOBNEHHbIX NO NEPEYHIO UCHOYHUKOS,

PEKOMEHOO0BAHHBIX npenooasamenem

JlaGopaTtopunas pab6ora Nel

CrpoeHue KiIeTKH (pacTeHHs, KUBOTHbBIE, TPUOBI) U KIETOYHBIE BKIIOYEHUS (Kpaxmall, KApOTUHOUBbI,

XJIOPOILIACTHI, XPOMOILJIACTHI)
Tema 1.3. OK 01
CTpyKTypHO- Conep:xxanue y4eOHOro MaTepuaJia OK 02
¢pynkmmonaabuble | XpomocomHas Teopuss T. Moprana. CrpoeHne XpoMocoM. XpPOMOCOMHBIH HabOp KIETOK,
(pakTopsI TOMOJIOTHYHBIE U HETOMOJIOTMYHBIE XPOMOCOMBI, TAIUIOUAHBIA U TUIUTOUIHBIA Habop. HykienHoBbIe
HacaencrsennocTu | kuciotsl: JIHK, PHK Haxoxnenue B KieTke, WX CTpoeHHE U (QYHKIMH. MaTpuyHble IpPOLECCHl B

KJIETKe: peIuIuKalys, OMocuHTe3 6eika, penapanus. I 'eHeTudeckuil Ko U ero CBoicTBa

IpakTnueckoe 3ansitue Ne2

Pemenue 3a1a4y Ha onpeaeseHne NOCIEN0BaTENbHOCTH HYKJIEOTHI0B, aMUHOKHUCIIOT B HOPME U B CIIy4yae

W3MEHEHMS MTOCIeA0BaTEeNbHOCTH HYKIeoTHA0B JIHK
Tema 1.4. OK 02
OO0meH BemiecTs u Conep:kanue y4e0HOro MaTepuaia
NnpeBpalieHue [Tonsatue metabonu3M. ACCUMWISINA M AUCCUMIIISALUS - IBE CTOPOHBI MeTabonm3ma. Tumel oOMeHa
JHEPIrUM B KJIETKe BEIIECTB: aBTOTPOGHBIM ¥ reTepoTpodHBI, a’poOHBIH W aHa’poOHBIA. [lmacTuyeckuii oOMEH.

dPortocuHTe3. XeMOCHHTE3

CamocrosiTesibHasi padoTa o0yqyaromuxcs Ne2

3arosHeHNe CPaBHUTEIFHON TaOIHIIBI XapaKTEPUCTHK TUTIOB OOMEHa BEIIeCTB
Tema 1.5. OK 02
Kusnennpiii uuka | Coaep:kaHue yueOHOI0 MaTepuaJa OK 04
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KJIeTKu. MuTto3s. Kinerounsiii 1uki, ero mepuonabl. MUTO3, €ro CTaiud M MPOUCXOISIINE MpoIlecchl. bruonoruyeckoe
Meiio3 3HaYeHue MurTo3a. Meio3 u ero craauu. IloBeneHue xpomocom B MmeHose. Kpoccunrosep.
buosiornyeckuii CMbICI Mer03a
CamocTrosiTesibHasi padoTa o0yvarmmuxcs Ne3 1
Pa3paboTka neHThl BpeMEHH KU3HEHHOTO ITUKJIA KJIETKH
KonTpoabHas MonekynsapHbId yPOBEHb OpraHU3aluu )KUBOTO 1
paborta
Paznen 2. Crpoenue u pyHKIIMUA OpraHu3ma (Bcero) 18
(14+4)
Pasnen 2. Crpoenne u pynkuuu opranusma (1 cemectp) 14
Tema 2.1. CTpoenue 1 OK 02
OpraHu3Ma Conep:xxanue yueOHOro MaTepuaJia: 1 OK 04
MHOTOKIETOUHBIC OpTraHU3MBI. Bzanmocss3s OpraHoB MW CHCTEMblI OPraHoB B MHOI'OKJIICTOYHOM
opranusme. ['omeocras opranusmMa u ero nojijiepkKaHue B MPoLecce KU3HEACSITEIbHOCTU
Tema 2.2. 3 OK 02
®opmbl Copaepxxanue yueOHOIo MaTepuaJia 2
Pa3MHOKeHU s dopMbl pa3MHOKEHHsI OpraHu3MoB. becrmomoe u TmoJI0OBOE pa3MHOXKEeHHe. Buubl Oecrionoro
OpPraHu3MoOB pasmHoxkeHus. [lonmoBoe pa3mHokeHue. ['amerorene3 y >KMBOTHBIX. (CriepMaTroreHe3 M OOTEHE3.
CrtpoeHue noJIOBbIX KJIETOK. OMI010TBOPEHUE
CamocrosiTeibHas padora o0yuyarommuxcs Ned 1
3anonHeHue TabIuIbl ¢ KPATKOM XapaKTepUCTUKON U pruMepaMu GopM pa3MHOKEHHUS OPraHu3MOB
Tema 2.3. 2 OK 02
OHnrorenes Conep:kanue y4e0HOro MaTepuaa 2 OK 04
pacTeHui, WuauBrayanbHOe pa3BUTHE OPTaHU3MOB. DMOpHOreHe3 U ero craauu. IloctaoMOproHanbHBIN Nepuo/.
KMBOTHBIX M Cragny mocTSMOpPHUOHAIBHOTO Pa3BUTHUS Yy JKMBOTHBIX W uernoBeka. IIpsmoe u HempsMoe pa3BUTHE.
YeJI0BEKa buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHUI
Tema 2.4. 4 OK 01
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3aKkoHOMepHOCTH Copaepxxanue yueOHOT0 MaTepuaJia 2 OK 02
HaCJIe0OBAHUSA OcCHOBHBIE TIOHATHS TEHETHKHA. 3aKOHOMEPHOCTH OOpa3oBaHUsi TaMmeT. 3akoHbl [. Menngens OK 04

(MOHOTHOpPHIHOE ¥ OTUTHOPHIHOE CKpelrBaHue). B3anmoeiicTBre reHoB

IpakTnuyeckoe 3ansitue Ne3 2

Pemenue 3a1a4 Ha onpeiesieHnEe BEPOATHOCTH BOZHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB [P MOHO-,

-, TOJUTMOPUIHOM U AaHAJIM3MPYIOIIEM CKPEIMBAaHUM, COCTABJICHHE TI'E€HOTUIIMYECKUX CXEeM

CKpEIIUBaHUSA
Tema 2.5. 4 OK 01
CuenieHHoe Coaeprxxanue yueOHOT0o MaTepuaJia 2 OK 02
HacJleJ0BaHue 3akonsl T. Moprana. CrenjeHHOe HacleJOBaHUE TI'€HOB, HapylleHue cremieHus. HacnenoBanue
NPU3HAKOB IIPU3HAKOB, CLIETIJICHHBIX C [10JIOM

IIpakTyeckoe 3ansaTue Ne4 1

Pemenne 3aa4 Ha OINpEaACICHUC BCPOATHOCTH BO3HHMKHOBCHHA HACJICACTBCHHBLIX IIPU3HAKOB IIpH

CLICTIJICHHOM HAcJIeZIOBAaHUH, COCTaBJICHUE TeHOTUIMYECKUX CXEM CKpEIIUBaHUS

CamocrositesibHast padora o0yqaromuxcs NeS 1

PazpaboTka rioccapus

2 cemecmp 42

Paznen 2. Ctpoenne u pyHKkuuu opranusma (2 cemecTp) 4
Tema 2.6. 3 OK 01
3aKkoHOMepHOCTH Copaepxxanue yueOHOIro MaTepuaJia 2 OK 02
H3MEHYHUBOCTH M3MeHUYMBOCTh MPU3HAKOB. BuAbl M3MEHYMBOCTH: HACJIEJICTBEHHAas W HEHACIEJCTBEHHAs. 3aKOH OK 04

TOMOJIOTUYECKUX PAIOB B HacieAcTBeHHOM u3MeHunBoctd (H.M. BaBuioB). Myrtanuonnas Tteopus
M3MEHUYMBOCTH. Buibl MyTanuii 1 npu4yrHbl UX BO3HUKHOBEHMs. KapuoTun uenoseka. Hacnencrsennsie
3a0o0eBaHus 4YeoBeKa. ['eHHbIE W XpPOMOCOMHBIE OO0JIe3HM uejoBeKa. bojie3HW ¢ HacaeACTBEHHOM
IIPEIPACIIONOKEHHOCTRI0. 3HAUYE€HUE MEAUIMHCKOW T€HETHMKHM B IPEAOTBPALLEHUU U JICUECHUU
TeHETUYECKUX 3a00JIeBaHH YesloBEKa
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IIpakTyeckoe 3ansaTHe NeS
Pemenne 3amau Ha ompelereHHWEe THIIA MYTAllMd IIPH TepeAade HACIEACTBEHHBIX MPU3HAKOB,
COCTABJICHUC I'CHOTUIINYCCKUX CXCM CKPCIIMBAHUA

KonTpoabHas Crtpoenue 1 GyHKIIUUA OpraHu3Ma 1
paborta
Paznen 3. Teopusi 3BoJIIOIIUN 9
Tema 3.1. UcTopus 3 OK 02
3BOJTIOIHOHHOI'0 Copaepxxanue yueOHOIro MaTepuaJia 2 OK 04
YUYeHHsl. [TepBoie aBomonmonnsie konmenmuu (K.b. Jlamapk, XK.JI. broddon). DBomronnoHHas Teopus
Muxkpo3BoJronust Y. Mapsuna. CuHTETHYECKAs TEOPUS IBOJIIOLIUN U €€ OCHOBHBIE TI0JIOKEHUS.

Muxkpospomoniust.  [lonmynsuus Kak 3JieMeHTapHas €IUHHIA DSBOMIONUHM. ['eHeTHuYecKne OCHOBBI

HBOJIOLMH. DileMeHTapHble (hakTophl 3BOMOLMU. EcTecTBeHHBI OTOOp - HampapBistomUN (axTop

sBoJiOLIMU. Bruioo6pa3oBaHue Kak pe3ysnbTaT MUKPOIBOJIIOIUH

CamocrosiTeibHas padora o0y4yaromuxcs Ne6 1

Pa3pabortka rioccapus

Pa3pa0oTka JeHThl BpEMEHHU Pa3BUTHUS 3BOIOIIMOHHOTO YUECHUS
Tema 3.2. 3 OK 02
MaxkposBoonus. Copaepxxanue yueOHOIro MaTepuaJia 2 OK 04
Bo3nukHoBeHnue u Maxkpossomonisi. @opMbl ¥ OCHOBHbIE HampasieHuss Makpossomonnu (A.H. Cesepuos). Ilytu
pasBHTHE KM3HHM HA | IOCTIKEHUs OHosoruueckoro nporpecca. Coxpanenne 6MopasHoodpasus Ha 3emiie.
3emure I'unoTe3pl U TEOpUM BO3HUKHOBEHUS KU3HM Ha 3emiie. llosiBlIeHne mepBbIX KIETOK M MX 3BOJIOLUS.

[Ipokapuotrsl u 3ykapuoThl. lIpoMcxokeHue MHOTOKJIETOYHBIX OpraHu3MOB. Bo3HUKHOBeHUE

OCHOBHBIX IIapCTB AYKapHUOT

CamocTrosiTesibHasi padoTa o0yyawmmxcs Ne7 1

Pa3paboTka JeHThl BpeMEHU BOSHUKHOBEHHS U PAa3BUTHUS JKU3HU Ha 3emIe
Tema 3.3. 3 OK 02
ITpouncxoxaenue Cogep:xanne y4e0HOI0 MaTepHaa 2 OK 04
Y€JI0BCKA — AHTponoJioTHsi — HayKa 0 4esnoBeke. CHCcTeMaTHuecKoe MojIoKeHne 4esoBeka. CXOJCTBO M OTIUYHS
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aHTPOMOTreHe3

YeJI0BEKa C )KMBOTHHIMU. OCHOBHBIE CTa/IMM AHTPOIIOTE€HE3a. DBOJIOIUS COBPEMEHHOTO YeJIOBEKa.
UYenoBeueckre packl M HMX €IMHCTBO. Bpems M myTuH pacceleHus 4YeloBeKa [0 IUIaHETe.
[Tprcmoco0IeHHOCTh YeTI0BEeKa K Pa3HBIM YCIOBHSIM CpPEbl

CamocTrosiTesibHasi padoTa o0yyawommxcs Ne8
Pa3paboTka neHThl BpeMEHHU MPOUCXOXKICHHUS YEIOBEKa

Pasnea 4. DkoJiorus 17
Tema 4.1. 2 OK 01
JKoJIOTnYecKHue Coaep:xanue yueOHOro MaTepuaJia 2 OK 02
(axTOpBI U cpeabl Cpensl obuTaHHMs OpraHW3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, IMOYBEHHAs, BHYTPUOPTaHU3MEHHAS. OK 07
JKM3HU OU3UKO-XUMUYECKHe OCOOEHHOCTH cpel obutaHusi opraHu3moB. [IpucnocoOneHus OpraHu3MoB K

KU3HH B pa3HbIX cpenax. llomstre oskomormueckoro Qaxropa. Kiaccupukanmss SKOIOTHYECKUX

daktopos. [IpaBuno muanmyma 0. JInbuxa. 3akon TosnepantHocTH B. Hlendopna
Tema 4.2. 3 OK 01
Honmyasious, Conep:xanue yue0HOro MaTepuaja 1 OK 02
coodmiecTBa, DKoJoruueckasl XapakTepuCTUKa BHUJA U MOMYJALMU. DKOJOTMYecKas HMIIA BUAA. DKOJIOTUYECKUE OK 07
IKOCHCTEMBI xapakTepucTuku nomyniauuu. CooOuiectBa U 3kocucTeMbl. bruoneHo3 u ero crpykrypa. CBsizu MexIy

opranu3dmMamu B OuoueHo3e. CTpyKTypHble KOMIIOHEHTHI SKOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTHI,

penyuenTsl. KpyroBopoT BelecTB U NOTOK SHEPTUH B sKocucTeme. Tpoduueckue ypoBHH

IIpakTHyeckoe 3ansaTue Ne6 1

Pemenne npakTHKO-OPUEHTHUPOBAHHBIX PAcCUETHBIX 3aJaHUN IO IEPEHOCY BELIECTBA W DHEPIUU B

HKOCHCTEMAX C COCTABJICHHEM Tpo(hUUYEeCKUX Lenel 1 nupamul 0MoMacchl U SHEPTUU

CamocrosiTeibHas padora o0y4yaromuxcs Ne9 1

CocTaBiieHre cXeM KpyroBopoTa BEIECTB
Tema 4.3. Buocdepa 2 OK 01
- rJ100aJIbHAas Conep:kanue y4e0HOro MaTepuaa 2 OK 02
IKOJIOTHYECKAS buocdepa — xuBas oOomouka 3emnu. PasButue mnpexacraBieHuit o Ouocdepe B Tpymax B.J. OK 07
cucrema Bepnanckoro. O6nactu 6uocdepsl 1 ee KOMIOHEHTHI. JKuBoe BeniecTBo orocdepsl 1 ero hyHKINH.
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3aKOHOMEPHOCTH cymiecTBOBaHUs Ouochepsl. OcobenHocTn 6uochepsl Kak riodaabHON IKOCUCTEMBI.
Junamuyeckoe paBHOBecue B Omocdepe. KpyroBopoTel BemecTB M OHOTCOXMMHYECKHE ITHKIIBI.
['moGanpHbIE IKOJIOTUYECKUE TPOOIEMBI COBPEMEHHOCTH

Tema 4.4. Bausinne 4 OK 01
AHTPONOTeHHbIX Conepsxanue y4eGHOro MaTepuasia 2 OK 02
(¢akTopoB Ha AHTpPOIIOTeHHBIE BO3JIEHCTBUS Ha Ouocdepy. 3arps3HeHUs KakK BHJ aHTPONOTEHHOTO BO3JECHCTBUS. OK 04
onocdepy AHTpOTIOTeHHBIE BO3JeiicTBUA Ha arMmocdepy. BosmeiictBus Ha rtuapocdepy. BosneiictBus Ha OK 07

autochepy. AHTPOIIOTEHHBIE BO3ACHCTBUS HA OMOTHYECKHE COOOIIEeCTBA. I[IK 2.5

[MpakTnyeckoe 3ansitue Ne7 (mpodeccnoHAIBbHO-OPHUEHTHPOBAHHOE) 2

OTX0/1bI IPOM3BOJICTBA
Tema 4.5. Bausinue 4 OK 02
COLIMATBbHO- Copaepxxanue yueOHOTro MmaTepuaJia 2 OK 04
IKOJIOTMYECKUX 310poBBE U €ro cocTapistomue. GakTopspl, MOJOKUTEIBHO U OTPULATENBHO BIMSIONIME HA OPTaHHU3M OK 07
(akTOpOB HA yenoBeka. [IpoOiiema TEXHOTCHHBIX BO3ICHCTBUI Ha 370pPOBbE YEJOBEKA (IIEKTPOMArHUTHBIE MOJI, IIK 2.5
310POBLE YeJ0BeKAa | ObITOBas XMMMS, U30BITOUHBIE ITYMbI, paJuanus 1 T.1I.). AJanrtanusi opraHu3Ma 4ejnoBeka K ¢akropam

okpykatomieid cpeabl. ITpuHiunsl GopMupoBaHUs 3710poBbecOeperaromero nopeaeHus. Ounueckas

aKTHUBHOCTb U 37I0pOBbE. BrOXMMUYecKkre acTieKThl pallMOHATLHOTO TTUTAHHUS

JlabopaTopnasi paGora Ne2 (mpo¢eccHOHAILHO-OPHEHTHPOBAHHOE) 2

YMcTBeHHas1 pab0TOCTIOCOOHOCTH
KonTpoabHas Teopernueckre acreKThl SKOJIOTUH 2
padora

IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (colep:KaHNe MPUKJIAJTHOTO MOLYJIsI)

Pa3nea 5. buoJsiorus B JKM3HU 10 OK 01
Tema 5.1. 5 OK 02
BuorexHoiorumn B Conep:xanue y4eGHOr0 MaTepuasia 2 OK 04
JKM3HHM KaXK/10T0 buortexHonorus kak Hayka W nmpous3BojAcTBO. OCHOBHbBIE HAIIPaBJICHHUS COBPEMEHHOW OMOTEXHOJIOTHU. IK 2.5

Metoapl OunotexHonOoruu. OOBEKTh OMOTEXHOJOTHH. JTHKA OMOTEXHOJIOTMYECKMX M T'€HETHYECKUX

skcriepuMeHToB. [lpaBuia mowcka M aHauM3a OMOIKOJIOTMUYECKOM HMH(OpPMAMM U3 PA3IUYHBIX

UCTOYHUKOB (Hay4Hass W Yy4yeOHO-Hay4yHas JUTepaTypa, CpeACTBa MacCOBOM HHGOpMaIH, CeTbh

WNHTepHeT u apyrue)

IMpakTHyeckoe 3aHsaTHE Ne8 2

Keiicel Ha ananu3 uHQOpMalMM O HAYYHBIX JOCTHKEHMSIX B OO0JIACTH T€HETUYECKHX TEXHOJIOTHA,
KJICTOYHOU WHKCHEPUH, MUIIEBbIX OMOTEXHOIOTHIA.
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CamocrositesibHast padora o0y4yaromuxcst NelQ
IToaroroBka nmpe3eHTalMK Ul 3alUThI Kelica

Tema 5.2. 5 OK 01
buorexnoJsiorun B IIpakTHyeckoe 3anaTue Ne9 4 OK 02
npombinieHHocTH | Keiicel Ha aHanmn3 MHPOPMAIIUN O Pa3BUTHH TPOMBIIUICHHBIX OMOTEXHOIOT Ui OK 04
[IK 2.5
1
CamocrosiTeibHas padoTa odyuarommuxcs: Nell
IToaroroBka nmpe3eHTalMy Ul 3alUThI Kelica
IIpoMeskyTOUHasi aTTeCTALUSA MO AUCHUILINHE (MpeaMeTy): tuddepeHIMpOBaHHbIN 3a4yeT 2
Bcero: 72
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3. YCJIOBUA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IPEJIMETA

3.1 TpeboBaHMsA K MUHUMAJIBHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecrnedeHHI0

VY4eOHblil TpeMeT peanu3yercs B ydeOHOM KaOHHeTe OMOIOTHH.

O6opynoBanue yueOHOTo KabuHeTa:

— II0CaJI0YHbIE MECTA IO KOJIMUYECTBY 00YyUarOIINXCS;

— pabouee MeCTO MpenoaBaTeis;

— METOJIUYECKUE MATEPHAJIBI 110 IIPEAMETY.

Texunueckue cpeacrsa oOydeHHs paboyero MecTa IMPernoAaBaress: KOMIBbIOTEPHOE
000py/I0OBaHHE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHMSAM O€30MaCHOCTH M HaAEKHOCTH,
npeaycMaTpuBaroIiee BO3MOKHOCTh MHOTO()YHKIIMOHAJIBHOTO HCIIONB30BaHUA KaOWHETa C IIEIbI0
u3y4deHHs yueOHOro npeaMera, MyJIbTUMeIUItHOe 000pyA0BaHue (IPOEKTOP U MPOEKIIMOHHBIN 3KpaH
WM NHTEPAaKTUBHAs J10CKa), JJOKaJIbHAs CETh C BBIXOJ0M B Internet.

3.2. UnopmannonHoe odecredeHne peaasu3amum NporpaMmmbl

Jlist peanuzanuu mporpaMMbl OMOTHOTEUHBINA (OHT 00pa30BaTEILHON OpraHU3aIluU JTOJDKEH
UMETh T[e4YaTHble W/MIM DIIEKTPOHHbIE 0Opa3oBaTelbHbIE W HMH(OPMAIMOHHBIE PECYPCHI,
pEKOMEHIyeMbIE JJI UCII0JIb30BaHus B 00pa30BaTeIbHOM MPOLIECCE.
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ITepedyenn y4eOHBIX U3IaHMI, 1ONOJHUTEIbHOI TUTepaTypbl MHTEepHET-pecypcoB, 0a3bl
AAHHBIX OM0JIMOTEYHOr0 (pOHIA:

3.2.1 OcHOBHBIC HCTOYHHUKH:

1. buonorus: 10-ii kmacc: Oa3zoBblii ypoBeHb : yueOHuk / B. B. Ilaceunux, A. A.
Kamenckuii, A. M. Py6noB [u np.] ; mox penakuueit B. B. [laceunuka. - 5-e uzn., crep. - Mocksa :
[Tpocsemenue, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Texct : snekrpoHHbIH // JlaHb :
aNeKTpoHHOOMOmMoTeyHast cuctema. - URL: https://e.lanbook.com/book/334994 - Pexum moctyma:
i aBTopu3. [lone3oBateneit/

2. bwomorus: 11-i kmacc: 6a3oBblif ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. Py6noB [u ap.]. - 6-e u3a., ctep. - Mocksa : [IpocBemenue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - TekcT : a1exkTpoHHBIN // JIaHb : 3MeKTpOHHO-OMOIMOTeYHast cuctema. - URL:
https://e.lanbook.com/book/409211 - Pexxum gocTyma: /Ui aBTOpU3. MOJIb30BaTENCH.

3.2.2 Ilepedyenb npoecCHOHAJIBHBIX 0a3 JAHHBIX U HH(POPMALMOHHBIX CIPABOYHBIX
cucTem:

3. Koncynsrantllutoc : cripaBo4HO-NIOMCKOBass cucteMa : opunmanbHblii caiit. — URL
: https://www.consultant.ru/. - TeKcT : 3JI€KTpOHHBIN

4. TapanTt : undopmanuoHHo - npaBoBoi moptan. — URL : https://www.garant.ru/ . —
TexcT : 3IeKTPOHHBII.

5. Kogeke : mpodeccuonanbHas cnpaBouHas cucrema. - URL :http:/www.kodeks.ru/. —
TexcT : 3JIeKTPOHHBIN

6. DOnekTpoHHas OHOIMOTEKa Y4YeOHO-METOJUYECKOro IIeHTpa MO 0Opa3oBaHHUIO Ha
KEJIE3HOIOPOXKHOM TpaHcropTe : oduuuanbubiii caiit. — URL @ https://umczdt.ru/books/. —
PexuMm noctyna: i aBTOpU3. IIOJIB30BATENEH. - TEKCT : DIIEKTPOHHBIN.

7. Jlanb : anexktpoHHas oubmmoreynas cucrema. — URL : https://e.lanbook.com/. — Pexxum
JIOCTYTIA: JIJIsl aBTOPU3. MOJIb30BaTeNe. - TeKCT : 3JIeKTpOHHBIM.

8. BOOK.ru: snektponHo-Oubmmoreynas cuctema : cat / KHOPYC : uzmarenscTBO
yuebHoit nurepatypsl. — URL : https://book.ru/. — Pexxum noctyna: ajis aBTOpU3. OJIb30BaTENEH
- TeKCT : AIIEeKTPOHHBIN.

9. eLIBRARY.RU : nayunas syekTpoHHas OubOimoreka : cailt. — Mocksa, 2000. —
URL : http://elibrary.ru. — Pexxum noctyma: i 3aperHCTpHUp.. TMOJb3oBaTeneid. — TekcT :
3JIEKTPOHHBIN.

10. MunucrepctBo TpaHcmopta Poccuiickoit depepanmu : opUIMATBHBINA CaWT. —
Mocksa, 2010-2025. — URL : https://mintrans.gov.ru/. — TeKCT : 3IeKTPOHHBIH.

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

12. ®enepaibHOE areHTCTBO JKEJIE3HOJOPOKHOIO TPaHCHOpTa : OPUIMATIBHBIA CalT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TeKCT : 37eKTpOHHBIN.
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https://www.rzd.ru/
https://mintrans.gov.ru/
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https://umczdt.ru/books/
http://www.kodeks.ru/

4 KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O IIPE/IMETA

KouTponb u olleHKa pe3ylbTaTOB OCBOEHUS YUeOHOro MpeaAMeTa pacKphIBAIOTCS Yepe3
JICITUTUTMHAPHBIC PEe3yJIbTaThl, HAINPaBJICHHbIC HAa (OPMUPOBAHWE OOMIMX M MPOQPECCHOHATBHBIX
KOMTIETSHIIHMI M0 pa3/ieiaM U TeMaM CoepKaHusl y4eOHOTo MaTepHuaa.

[TpomexxyTounas arrectamnus B hopme oughghepenyuposannozo 3auema.

Oobmas/mpodeccuonanbHas

PAa3MHOKCHHWA OPTaHU3MOB

Pa3znen/Tema Tun oueHOYHbIX MEPONPUATHH
KOMIIeTeHIHUsA
Pazgen 1. Kuerka — | KoHtponbHas paborta
CTPYKTYPHO- «MonekynspHbli YPOBEHb
(pyHKUMOHAIBHAS OpraHu3aIH KUBOT0»
eINHUIIA JKUBOT0
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBINA OIIPOC
OK 02 HayKa. OOmas | 3amonHeHne TaOJIUIIBI c
XapaKTePUCTHKA KU3HU OTHCaHUEM METO/IOB
MUKPOCKOITUPOBAHUS c ux
JIOCTOMHCTBaMH U HEJOCTaTKaMU
3amonHenne Tabmuubl  «Bkiaz
YYEHBIX B pa3BUTHE OUOIOTHI»
3anonHeHue CPaBHUTEIBHOU
TaOJIMIBI CXOACTBA W pa3IU4Ul
KUBOTO U HEKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemasi ~ ITUCKyCCHSL IO
OK 02 (GyHKITMOHATTBHAS BOIIPOCaM JICKIIUH
OK 04 OpraHM3aLys KIETOK Brinmonnenue u 3aIuTa
1abopaTopHOI pabOTHI
[IpakTuueckoe 3aHSTHE.
IIpencraBnenue YCTHBIX
COOOIIEHUN ¢  Tpe3eHTalueH,
MOATOTOBJICHHBIX IO TEPEUHIO
HUCTOYHUKOB, PEKOMEHJAOBAHHBIX
npenojaBaTeseM
OK 01 Tema 1.3. CrpykrypHo- | @pOHTAIBHBINA ONPOC
OK 02 ¢byHkuoHanbHble Qaktopsl | [IpakTrueckoe 3aHsTHE
HACJIEACTBEHHOCTH
OK 02 Tema 1.4. O6meH BenecTB U | DPOHTAIBHBIN OMPOC
MpEeBpalleHUe HHEPruu B | 3aMOJIHEHHE CpaBHUTEIBHOMN
KJIETKE TaOJIUIBI XapPaKTEPUCTHUK THUIIOB
oOMeHa BeIlecTB
OK 02 Tema 1.5. JKusnennsii | OOcyxaeHNE o BOIIpOCaM
OK 04 UK KJIETKH. Murto3. | meKuun
Meiio3 Pa3paboTka  JeHTHI  BpeMEHH
JKU3HEHHOTO IIMKJIa KJIETKU
Paznen 2. Crpoenme wu | KorrponpHas pabora «CtpoeHue
(GyHKIIUM opraHu3zMa 1 QYHKITUU OPTaHu3May
OK 02 Tema 2.1. Crpoenue | OueHuBaemMasi JUCKYCCUS
OK 04 opraHusma
OK 02 Tema 2.2. ®opmMmbl | OpOHTATIBHBIHN OMPOC

3amomHeHHe TaOIUIBI C KPaTKOU
XapaKTEPUCTUKON H TMPUMEPaMH
(hopM pa3MHOKEHUS] OPTAHU3MOB
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OK 01

Tema 2.3. Ourorenes

TectupoBanue

OK 02 pacTeHuil, JKUBOTHBIX H
OK 04 4eJI0BEKa
OK 01 Tema 2.4. 3akoHOMepHOCTH | DPOHTAIBLHBINA OIIPOC
OK 02 HacJIeI0OBaHUs TectupoBanue
OK 04 [IpakTHyecKoe 3aHATHE
OK 01 Tema 2.5. Cuennennoe | TectupoBanue
OK 02 HaclieIoOBaHUE TTPU3HAKOB Paszpabotka rioccapus
[TpakTHueckoe 3aHsATHe
OK 01 TectupoBanue
OK 02 [IpakTuueckoe 3aHsaTHE
OK 04 Tema 2.6. 3aKkOHOMEPHOCTH
U3MEHYUBOCTH
Paznen 3. Teopus
IBOJIIOLM U
OK 02 Tema 3.1. Hctopus | @poHTaNIBHBIN 01IpOC
OK 04 ABOJTIOIIMOHHOTO  yueHus. | Pa3zpaboTka rioccapus
Muxkpo3Bonronus PazpaboTka  J€HTBI ~ BpEeMEHH
pa3BUTHUSA 3BOJIFOLIMOHHOTO
YUYCHUS
OK 02 Tema 3.2. MakposBomtouus. | OrieHuBaeMast IUCKyCCHs
OK 04 BosnukHoBenue u pa3zsuthe | PaspaboTka  JEHTBI ~ BpeMEHH
KHU3HU Ha 3emiie BO3HMKHOBEHUS M Pa3BUTHUSA
KHU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxaenue | @poHTAIBHBINA ONPOC
OK 04 YeJI0BEKa — aHTPOIIOTEeHE3 PazpaboTka  J€HTBI ~ BpeMeHH
MIPOUCXOXKICHHUS YeIOBEKa
Pasnen 4. DkoJiorust Kontponbhas paborta
«Teopernueckue aCHeKTbl
SKOJIOTHH»
OK 01 Tema 4.1. DOxonormyeckue | TectupoBanue
OK 02 (bakTOpbI U CpeIbl JKU3HU
OK 07
OK 01 Tema 4.2. Ilonynsuwms, | CocTaBIeHHE CXE€M KPYroBopoTa
OK 02 COO0O0IIECTBA, DKOCUCTEMBI BEIIECTB
OK 07 [IpakTHyeckoe 3aHsITHE
OK 01 Tema 4.3. buocdepa - | OueHuBaemas TUCKYCCHS
OK 02 robanpHas JKoyiorudeckas | TectupoBaHue
OK 07 cUCTEMA
OK 01 Tema 4.4. Bnusinue | TectupoBanue
OK 02 aHTPOTOTeHHBIX  (akTopoB | [IpakTHyeckoe 3aHsTHE
OK 04 Ha Ouocdepy
OK 07
K 2.5
OK 02 Tema 4.5. Bnusinue | OnenuBaemasi IUCKyccust
OK 04 COLMAJIBHO-IKOJIOTHYECKUX | BolnmosHenue J1a00paTOpHOM
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OK 07 (dakTOpOoB  Ha  3M0pPOBbE | PaOOTHI
[IK 2.5 YEJIOBEKa
Paznen 5. bBuosorusi B | 3amuTa Kelca: IpeICTaBIICHUE
JKM3HHU pe3yJIbTaTOB  pEILIEHUs] KeicoB
(BBICTYILJICHHUE C IPE3EHTAIIUEH )
OK 01 Tema 5.1. buorexHonoruu B | BeimonHeHue keiica Ha aHaIu3
OK 02 KU3HH KaKJ10TO uHpOpMaun 0 Hay4HBIX
OK 04 HOCTHKEHUIX B oOactu
IIK 2.5 TCHETUYECKUX TEXHOJIOTHIA,
KIIETOYHOU WHXCHEPUH,
MUIIEBbIX OMOTEXHOJIOTUH,
MpeJICTaBICHHUE pe3yNbTaToB
pELICHHS KEWCOB
OK 01 Tema 5.2. buorexHonoruu B | BeimonHeHue keiica Ha aHaIu3
OK 02 IIPOMBILUIEHHOCTH uHpOpMaun 0 pa3BUTUH
OK 04 MPOMBIIIJICHHBIX OMOTEXHOJOTHH,
K 2.5 MPEICTABIICHUE pe3yabpTaToB

pellIeHUs KENCOB
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S. HEPEYEHDb UCITOJIB3YEMbIX METO/10OB OBYYEHUA

5.1 ITaccuBHBIE:

- JIEKIIMU TPAJWINOHHBIE 0€3 MPUMEHEHUs] MYJIbTUMEANUHBIX CPEJCTB M 0€3 pa3JaTOYHOTrO
MaTepuana,

- IeMOHCTpalus y4eOHbIX (PUIbMOB;

- pacckas;

- CEMUHApPBI, IPEUMYIIECCTBEHHO B BHJIE OOCYKIICHHSI IOKJIAJI0B CTYJICHTOB TI0 TEM HIIN HHBIM
BOIIPOCaM;

- CAMOCTOSITENIbHBIC U KOHTPOJIbHBIE Pa0OTHI;

- TECTHI,

- YTEHUE U OTIPOC.

(63aumodelicmseue npenooagamens Kak cyOvekma ¢ 00y4arowumcsi Kak o00beKmom
NO3HABAMENLHOU 0esIMelbHOCIU).

5.2 AKTHBHBIC U HHTEPAKTUBHbIE:

- aKTUBHBIC M HHTEPAKTUBHBIC JICKIUY;

- paboTa B rpymnmnax;

- yueOHasi TUCKYCCHUS;

- JICTIOBBIE W POJICBBIC UTPHI;

- UTPOBBIC YIIPAKHEHUS;

- TBOPYECKHE 3a/TaHUS;

- KpyTJbIe CTOJBI (KOH(GEPEHIINN) C UCTIOIb30BAHUEM CPEJICTB MYJTbTUMEINA;

- pereHue TPOOIEMHBIX 3a]1a4;

- aHaJIN3 KOHKPETHBIX CUTYaIIUN;

- METOJ1 MOJTyJIbHOTO O0yUYEHUS;

- 00y4eHHe ¢ UCTIOJIb30BAHUEM KOMITBIOTEPHBIX 00yUYalONIuX MPOTPaMM;

(63aumooeticmsue npenooasamensi Kak cyovekma ¢ 00y4arnuWuMcs Kax CcyObekmom
NO3HABAMENLHOU 0esIMENbHOCU).
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