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1 IACIIOPT PABOYE# MPOTPAMMBI YYEBHOM JUCIUATLIVHBI
(MIPEJMETA)
OVYII.13 BUOJIOT USI

1.1 ObaacThr npuMeHeHus1 padoueil MporpaMmbl

Pabouass mporpamma yueOHoro mpeamera OVYIIL.13 buonorust sBisercs 4acTbio
nporpaMmbl  cpeiHero ooémero oOpazoBanus mno cnemuansHoct  CIIO  23.02.08
CTpOUTENBCTBO KENE3HBIX JOPOT, MTYyTh U ITyTEBOE XO35HCTBO

[Ipu peanmzamuu  paboueld MPOTpaMMBI  MOTYT HCIIONB30BATHCS — PA3TUIHBIC
oOpa3oBaTeNbHbIC TEXHOJOTHMH, B TOM 4YHWCJIE€ JUCTAHIIMOHHBIC O0Opa30oBaTeIIbHBIC
TEXHOJIOTHH, SJICKTPOHHOE 00yICHHE.

PaGouas mporpamma yuebnoro mpeamera OVYIL.13 buonoruss moxer OBITh
WCIIOJIb30BaHa B TMPO(PECCHOHAIIBHON TMOATOTOBKE, MEPETOATOTOBKE M TOBBIIICHUN
KBaTM(UKAIIUKA pabodux 1Mo mpodeccusim:

14668 MoHTep nyTu;

18401 Curnamnucr.

1.2 Mecto yueonoro npeamera B cTpykrype OIIOII-IIIICC3:

B yueOnbix manax OITOII-TITICC3 yuebnbiit npenmer OVYII.13 buonorus BXoaut
B COCTaB OOIIMX YYCOHBIX IMPEAMETOB, (DOPMUPYEMBIX M3 OOS3aTEIbHBIX MPEIMETHBIX
obnacteit ®I'OC cpemgnero obuiero oopazoBanus, s cnenuanbaocteir CI1O. C yuérom
npodusiss OCBaMBaeMOM CHENUAIBHOCTH JaHHas yd4eOHas JOUCIUIUIMHA (TPEIMET)
peanm3yercs Ha | kypce.

1.3 [IlnanupyeMble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeMeTa:

1.3.1 lean yyeOHOro nmpeamera:

dbopmupoBaHre y OO0YYaIOIIUXCSl TPENICTABICHUS O CTPYKTYPHO-(YHKIIMOHATHLHOM
OpraHu3allud KUBBIX CHUCTEM pAa3HOTO paHra Kak OCHOBBI TPHUHATHS pEIICHUH B
OTHOIIEHUU OOBEKTOB KUBOW IPUPOBI U B TPOU3BOJICTBEHHBIX CUTYAIIHSIX.

1.3.2 B pe3yabTaTe 0CBOEHHS Y4€OHOI0 NMPeAMeTa 00y4arouiics 10/15KeH

yMeTh:

— ONpEeNeNnsiTh JKUBbIE OOBEKTHI B TMPHUPOJE; TMPOBOAUTH HAOIIOJACHUS 3a
OPKOCHUCTEMAaMH Uil  BBIABICHUS €CTECTBEHHBIX M  AHTPONOTEHHBIX HW3MEHEHUH,
MHTEPIPETUPOBATH PE3YyJIbTAaThl HAOJIIOICHHUI;

— TPOBOAUTH MPOCTEHINE OMOJOTHYECKIE IKCTIEPUMEHTAIBHBIE HCCIEI0BAHUS C
coOmro/IeHrneM TpaBuil 0€301MacHOro oOpaleHus: ¢ 00beKTaMu U 000PYy10BaHUEM;

— UCIOJIb30BaTh HMHQPOPMAIUIO OHOJIOTHUECKOTO XapaKTepa U3 Pa3IMYHbIX
HMCTOYHUKOB,

— TIPOTHO3UPOBATh TMOCIEACTBHS CBOEH JEATETBPHOCTH 1O OTHOIICHUIO K
OKpY’)KaroIlel cpeae, COOCTBEHHOMY 3/0pPOBbI0; OOOCHOBBIBATH M COONIOAATH MEPHI
npodUIaKTUKH 3a00JICBaHU;

3HATh:

— CTpOEHHE, MHOT0ooOpa3ue U OCOOCHHOCTH >KHMBBIX CHCTEM pPa3HOTO YPOBHS
OpraHu3aliy, 3aKOHOMEPHOCTH NPOTEKaHUs OMOJOTMYECKHX IPOLIECCOB U SIBICHUM B



OKpYyXKalolmiel cpene, LEeIOCTHYIO
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh  JOCTH)KCHHI
NPAaKTHYECKON JIEATEIHPHOCTH YEJIOBEKa,

TEXHOJIOTUN U arpoOMOTEXHOJIOTHH.

HAy4HYIO

KapTuHy MHUpA, B3aUMOCBA3HN U

OMOJIOrNYECKOM HAaYKH u TEXHOJIOTUH B
pa3BUTHHU  COBPCMCHHBIX MCIWIMHCKHUX

1.3.3 Ilnanupyemsbie pe3yJibTaTbl OCBOCHHS Y4eOHOI'0 IpeaMeTra:

OO0mue Ilnanupyemble pe3yabTaThl 00y4eHHs
KOMIIeTEeHIIUH Oo6mue JlucuunjnHapHble
OK 01. Bsibupath B 4yacTu TPYAOBOTO | COOPMUPOBAHHOCTh 3HAHMA O
CIIOCOOBI pelIeHUs BOCIIHUTAHMS: MecTeé U poiiu OWOJOTHUH B
3az1a4y - TOTOBHOCTH CUCTEME  HAy4yHOTO  3HaHUS;
npodeccruoHaIbHOM OCO3HaHHE IIEHHOCTH | (PYHKIITMOHAJIbHONH  T'PaMOTHOCTH
NS TENBHOCTU MacTepCTBa, TPYAOIIO0HE; YeJoBeKa JUTSI penieHus
NPUMEHUTENIBHO K - TOTOBHOCTb K aKTHUBHOMH | JKM3HEHHBIX MPOOJIEM;
Pa3ITnIHBIM TEeATETLHOCTH c(hOpMHPOBAHHOCTH YMEHUS
KOHTEKCTaM TEXHOJIOTHYECKON pPacKpbIBaTh coJiepKaHue
COLMAJIbHON OCHOBOTIOJIATAFOIINX
HaIPaBJICHHOCTH, OMOJIOTUYECKNX  TEPMHUHOB W
CIIOCOOHOCTh WHUIIMUPOBATH, | IOHSITHH: XKW3HB, KIETKA, TKaHb,
MJIaHUPOBATH opras, OpTaHU3M, BHU]I,
CaMOCTOSITEIIEHO BBITTOIHSATH | TIOMYJISIITHS, AKOCHCTEMA,
TaKylo JIeATeIbHOCTD; OMOIICHO3, ouocdepa;
- UWHTEpEC K pa3InyHbIM | MeTaboau3M (0OOMEH BEIEeCTB U
chepaMm mpodecCHOHATILHOM | IPEeBpalllEHNE DHEPTHUN),
NeSITeTbHOCTH, roMeocTas (camoperysus),
Osnanenue OuocuHTe3 O€lika, CTPYKTypHas
YHUBEPCAIbHBIMA YYCOHBIMU | OpTAHU3AIMS  JKUBBIX  CHCTEM,
I03HABATEIILHBIMU JTUCKPETHOCTh, CaMOPETYJISAIIHS,
JIEUCTBUSIMHA: CaMOBOCIIPOM3BEIECHNUE
a) 0a3oBble Jormyeckue | (PEnpoIyKIus),
HelcTBUA: HACJICACTBEHHOCTD,
- CaMOCTOSATEIILHO | K3MEHYUBOCTD,
dbopMyIHpOBaThH OHEPTrO3aBUCUMOCTh, POCT H
aKTyaJTM3upoBaTh NPOOIEMY, | pa3BUTHE, ypOBHEBas
paccMaTpuBaTh OopraHu3aius;
BCECTOPOHHE; c(hOpMHUPOBAHHOCTH YMEHUS
- yCTaHaBJIMBATh | PACKPHIBATH coJiepKaHue
CYIIIECTBEHHBIN MPHU3HAK WJIU | OCHOBOIOJIATAIOIINX
OCHOBAaHHS JJIi CPaBHEHUS, | OMOIOTUYECKUX TEOpHid u
KJaccuuranuu TUTIOTE3: KJIETOYHOM,
0000111eHHS; XPOMOCOMHOM, MYTAIIMOHHOM,




- OnpenensiTh EH
NesTeNbHOCTH, 3a]1aBaTh
napameTpbl U KPUTEPUH HUX
JOCTHXKEHUS,

- BBISBJISITh 3aKOHOMEPHOCTHU
u IPOTUBOPEUHUS B
paccMaTpUBaEMbIX
SIBJICHUSAX;

- BHOCUTh KOPpPEKTUBBHI B
NEeATEeNIbHOCTh,  OLICHUBATH
COOTBETCTBHE  PE3YyJbTAaTOB
LeNsAM, OIECHUBATh PUCKU
MOCJIE/ICTBUN JEATEIbHOCTH;
- pa3BUBaTh KpEaTUBHOE
MBIIUIEHUE TMpPHU PEUICHUU
KU3HEHHBIX MPOOIIeM

0) 0a3oBbIe
HccjeI0BaTeIbCKHe
JeHCTBHA:

- BJIAJICTH HaBBIKAMH

y4eOHO-HUCCIIeI0BATEIbCKOM
1 TPOCKTHON JEATEIHHOCTH,

HaBBIKAMH paspenieHus
npo0bJiem;

- BBISIBISTH  NPUYMHHO-
CIICICTBCHHBIE  CBS3M |
aKTyaJM3UpPOBaTh 3a7auy,
BBIJIBUTaTh  TUIIOTE3y €€
pelieHus, HaXOJIUTh
apryMEHTbI JUTST
JIOKa3aTeJIbCTBA CBOHUX
YTBEPKICHUN, 3aJ1aBaTh
napaMeTppl M KpPUTEpUU
pelieHus;

- AHAJIM3UPOBAThH
MOJTyYECHHBIE B X0Jie
peuieHust 3aJaun
pe3yJIbTaTHI, KPUTHYECKHU
OLICHUBATH 1504
JIOCTOBEPHOCTb,

IPOTHO3UPOBATh M3MEHEHUE
B HOBBIX YCJIOBHUSX;

- YMETh MEPEHOCHUTH 3HAHMS
B MO3HABATENIbHYIO u
IPAKTUYECKYIO oOnactu

ABOJIIOLIMOHHOM, MPOUCXOKACHUS
YKU3HU U YEJIOBEKA;

c(hOpMHUPOBAHHOCTH YMEHUS
pacKpbIBaTh OCHOBOIIOJIArAOIINE
OMOJIOTUYECKHE 3aKOHBI u
3akoHoMepHoctd (I'. Mennens,

T. Moprana, H.M. Basunosa,
O.Tl'ekkensa, ®. Mromiepa, K.
bapa), IPAHULIBI 170:¢
IPUMEHUMOCTH K KUBBIM
CUCTEeMaM;

npuodpeTeHune OmnbITa
IPUMEHEHUSI OCHOBHBIX METOJIOB
Hay4YHOTO HO3HaHMS,
UCIOJb3yEMBIX B OHOJIOTHU:

HAOJIIOICHUS] U OMMCAHUS KUBBIX
CUCTEM, IPOIIECCOB W SIBIICHUIA;
OpraHu3alii W  TPOBEJICHUS
OMOJIOTUYECKOTO JKCIEPUMEHTA,
BBIIBIKCHUS TUTIOTE3,
BEISIBJICHUSI 3aBUCHUMOCTH MEXKITY
HCCIICTYEMbIMU BEeITUIMHAMH,
0OBSCHEHHUS TTOJTYICHHBIX
pe3ynbTaToB U (HOPMYITUPOBAHUS
BEIBOJIOB C  HCIIOJb30BAaHHEM
HAay4YHbIX IIOHATUH, TEOPUU W
3aKOHOB;

c(hOpMHUPOBAHHOCTH YMEHHS
BBIJICIIATH CYIIIECTBEHHbIE
NpU3HAKK  BHPYCOB,  KIIETOK
POKApUOT u DYKapHOT;
OJTHOKJIETOYHBIX U
MHOTOKJICTOYHBIX ~ OPTaHU3MOB,
BHUJIOB, OHOTreoIleHO30B u
YKOCHCTEM; 0COOEHHOCTH
MpOIIECCOB OOMEHa BEIIECTB U
IIPEBPAIICHUS] SHEPTHH B KIICTKE,
dboTocuHTE3a, IJIACTUYECKOTO |
SHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Meio3a,
OTUIOAOTBOPEHUS, PAa3BUTUA U
Pa3MHOXEHU S, WHIUBUIYATHHOTO
pa3BUTHS opraHusma
(oHTOTEHE3RA), OOpBLOBI 3a
CYIIIECTBOBAHNE, €CTECTBEHHOTO




KU3ZHENIEATEeIIbHOCTH;
- YM€Tb  HMHTErpupoBaTh
3HAHUS u3 Pa3HbIX

peAMETHBIX 00JacTe;
- BBIIBUTaTh HOBBIE HJIEH,

npejyiaraTb  OpUrHHAJIbHbBIE
MOJXO/IbI U PEIICHMUS;

- CIIOCOOHOCTD 150.9
HACIIOJIb30BaHUSA B
MMO3HABaTEIbHOMN u

COLIMAJIbHOM ITPAKTUKE

oTbopa, BHJ1I000pa30BaHMs,
MIPUCTIOCOOICHHOCTH OPTaHU3MOB
K cpeae OOWTaHWs, BIUSHUS
KOMIIOHEHTOB IKOCHCTEM,
AHTPOTIOTCHHBIX ~M3MEHEHUH B
HKOCHUCTEMaxX CBOCH MECTHOCTH,

KPYroBOpOTa BCIIICCTB U
IpeBpaIicHne SHEPTUU B
ouocdepe;

c(hOpMHPOBAHHOCTH YMEHUS
pemaTh OWOJIOTUYECKHE 3aJlavH,
COCTaBJISITH TCHOTHUITHYCCKHC

CXCMbI CKPCIIUBAHUA HJI PA3HBIX
THUIIOB HACJICIOBAHUA IIPU3HAKOB
Y OpraHu3MoOB, COCTABJIAATH CXCMBbI
IICPCHOCa BCHICCTB W OHCPIUU B

sKocUCcTeMax (Uenu IUTaHMs,
MUIIEBbIE CETH)

OK 02. Ucnonw3oBath | B obaactu  meHHOCTH | CQOPMUPOBAHHOCTH YMEHHU
COBPEMEHHbIE HAYYHOT'O MO3HAHUS: KPUTUYECKU OLICHUBATh
Cpe/CTBa MOKUCKa, - c(hOpMUPOBAHHOCTH | UHPOPMAIIMIO  OMOJIOTMYECKOTO
aHanu3a u MHUPOBO33pPEHUS, coJiepKaHus, BKJIFOUAIOIIYIO
MHTEPIPETALNH COOTBETCTBYIOIIETO NICEBJOHAYYHbIE  3HAHHUS U3
uH(popmManuu u COBPEMEHHOMY YPOBHIO | pa3JIMYHbIX MCTOYHHUKOB
MH(pOpPMaLMOHHbIE pa3BUTHSA HayKU u | (cpencrsa MacCcoBOMI
TEXHOJIOTUH IS OOLIECTBEHHOM  MpPaKTHKH, | UH(pOpMaIHH, Hay4HO-
BBIIIOJIHEHHUS 3a1a4 OCHOBAaHHOTO HAa JMAaJore | NOIMyJspHbIC MaTepuabl);
npodeccuoHanbHOM KYJIbTYp, CIOCOOCTBYIOUIETO | MHTEPIPETUPOBATh  STHUYECKHE
NEeSATENBHOCTH OCO3HaHHUIO CBOEr0 MECTa B | aCHEKTHI COBPEMEHHBIX
HOJINKYJIBTYPHOM MUDPE; UCCIIEIOBaHUH B OuWoJIOruw,
- COBEPILIEHCTBOBAHNE | MEIULINHE, OMOTEXHOJIOTHH;
A3bIKOBOM M YHUTATEIbCKOM | pacCMaTpPUBATh rio0anbHbIE
KyJIbTYphl ~ KaK  CpEACTBA | IKOJIOTHUYECKUE pOOJIEMBI
B3aMMOJICHCTBHUS MEXIy | COBPEMEHHOCTH,  (OpMHUPOBATh
JIOJbMU Y IO3HAHUSA MHUpA; | IO OTHOUIEHUIO K HUM

- OCO3HaHWE  LEHHOCTH | COOCTBEHHYIO MTO3UIINIO;
Hay4YHOU NEeATENbHOCTH, | C(OOPMUPOBAHHOCTD YMEHUU
TFOTOBHOCTh  OCYILIECTBJIISITh | CO31aBaTh COOCTBEHHbBIE
IPOEKTHYIO U | TUCbMEHHBIE " YCTHBIE
UCCJIEI0BATEIBCKYIO COOOILIEHUS Ha OCHOBE
NEATEIIbHOCTD Oouonornueckor uHpoOpmauu u3
UHAUBUIYAIBHO U B TPYMNIIE; | HECKOJIBKUX VCTOYHHKOB,
OBnagenue IPAMOTHO UCII0JIB30BaTh

YHUBEPCAIbHBIMU yU€OHBIMU
MMO3HABATEILHBIMU

NOHATUIHBIN anmapat OMoJ0TUn




NIEUCTBUSIMU:

B) padora ¢ unopmanuei:
- BJIAJIETh HaBbIKAMU
noJiydeHus: MHGOpMALKU U3
VMCTOYHUKOB Pa3HBIX THUIIOB,

CaMOCTOSITEIIEHO
OCYILECTBIISATh TIOUCK,
aHalu3, CUCTEMaTHU3aLUI0 U
MHTEPIIPETALNIO

uHbOpMaIuu pa3IMYHbIX
BUJIOB U dbopm
Mpe/ICTaBJICHHUS,

- co3daBaTh TEKCThl B
paznuyHbBIX  QopMarax ¢

y4ETOM Ha3HAYCHUS
uHbopMaIMl U LEJIEBOM
ayJIUTOPHH, BbIOMpas
ONTUMAJIbHYIO bopmy
pEeACTaBICHUS u
BU3yaJIN3alINY;

- OIICHUBATh JIOCTOBEPHOCTD,
JIETUTUMHOCTb UH(OpMAaIUH,
€€ COOTBETCTBHE IPABOBHIM
u MOPaJIbHO-3TUYECKUM
HOpMaM;

- HUCIIOJB30BaTh CpENICTBA
UH(OPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM B  PELICHUHU
KOTHUTHUBHBIX,
KOMMYHUKAaTHBHBIX u
OpraHMU3allMOHHBIX 3aJa4 C
cobnofeHueM  TpeboBaHUM

PTOHOMUKH, TEXHHUKH
0e30I1acHOCTH, TUTHCHEI,
pecypcocoepekeHus,
NMPABOBBIX M ATHYCCKUX
HOPM, HOPM
uH(OPMAITMOHHON
0e30MacHOCTH;

- BJIaJICTh HaBbIKAMHU
pacro3HaBaHUsT W 3aIUTHI
uHbOopMaI,
uH(OPMAITMOHHON

0€30IMaCHOCTH JINYHOCTH




OK 04. DddextrBHO
B3aMMOJICHCTBOBATh U

paboTaTh B
KOJUICKTHBE U
KOMaHJe

- I'OTOBHOCTD K
CaMOPA3BUTHIO,
CaMOCTOATCIIBHOCTHU 151
CaMOOIIPCACIICHUIO,
-OBJIaAICHHUC HaBBIKaMH

y4eOHO-HCCIIEeI0BATEIbCKOMH,
MPOEKTHOM H  COLMAJIBbHOU
NEATEIIbHOCTH;

OsJaanenune
YHHBEpPCATbHBIMHA
KOMMYHHMKATUBHBIMH
NeHCTBUSIMM:

0) coBMecTHasI
AeSITeJIbHOCTD!

- MOHUMAaTh U UCIIOJIb30BATh
MPEUMYLIECTBA KOMaHIHOU U
UHIUBUYaTbHON pabOThI;

- PUHUMATh e
COBMECTHOM JE€ATEIbHOCTH,
OpraHU30BbIBATH u
KOOPAUHUPOBATh  JIEUCTBUS
o ee JOCTUKEHUIO:
COCTaBJIATh ILIAH JCHCTBHH,
pacrpenensiTh poJin c
y4€TOM MHEHUN YyYaCTHUKOB
o0cyX1aTh pE3yNbTAThI
COBMECTHOM paboThI;

- KOOPAUHUPOBATh u
BBITIOJTHSITh paboty B
YCIOBUSIX peanbHOrO,
BUPTYaJIbHOTO u
KOMOWHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBJISITh MTO3UTHUBHOE
CTpaTerunyeckoe MmoBe/ICHUE B
Pa3JIMUHbBIX CUTYaIUsX,
NpOSIBIISATH  TBOPYECTBO U
BOOOpaKEHMUE, OBITH
MHUILIMATUBHBIM

OsJaanenue
YHHBEPCATbHBIMH
peryJisiTUBHBIMH
AEeCTBUSIMM:

) IPUHSTHE CeOsl M APYTUX
JIIOeH:

npuoOpeTeHue ombITa
IIPUMEHEHHUSI OCHOBHBIX METOIOB
Hay4YHOTO MTO3HAHUS,
UCIIOJIb3yeMbIX B OHMOJIOTHU:
HAOJIOICHUS] U ONMCAHMS KUBBIX
CHUCTEM, MPOLIECCOB W SIBICHUM;
OpraHM3allid W  IPOBEICHUS
OMOJIOTUYECKOTO 3KCIEPUMEHTA,
BBIJIBUYKCHHUS TUIIOTE3,
BBISIBJICHUSL 3aBUCUMOCTU MEXIY
UCCIIEyEMBIMU BEJIMYMHAMU,
00BACHEHHUS NOJIYYEHHBIX
pe3ynbTaToB U (HOPMYITUPOBAHUS
BBIBOJJOB C  HCHOJIb30BAHHEM
HAay4YHbIX IIOHATUH, TEOPUU U
3aKOHOB




- [PUHUMATh MOTHUBBl U
apryMEeHTBhl JPYrux Jroaei
Opy aHalu3e pe3yJbTaTOB
NEeSITebHOCTH;

- TpU3HABaTh CBOE MPABO U
npaBo JApYyrux Jiojgew Ha
OIITHNOKH;

- pa3BHUBaTh CIOCOOHOCTh
MOHUMATh MHP C TO3UIUU
JPYTOT0 YeI0BEKa

OK 07. B o6s1acTH 3K00rM4YecKOro | CQOPMUPOBAHHOCTD YMEHUSA
CopelicTBOBaTh BOCIIMTAHUSA: MPUMEHSTh TOJIYYEHHBIE 3HAHUS
COXPaHEHUIO - c(hOpPMHUPOBAHHOCTH | 11 OOBSICHEHUSI OMOJIOTHYECKHUX
OKPYKAIOLIEH CPEabl, | IKOJOTUYECKON  KYJIbTYpBIL, | IPOLECCOB W  SIBICHUM, A
pecypcocOepexeHunto, | IOHUMaHue BIIMSIHUS | IPUHATHS MPAKTHYECKUX
MPUMEHSTH 3HAHUS 00 | COIMATBHO-IKOHOMUYECKUX | PEIICHUI B TTOBCEAHEBHOM KU3HU
M3MEHEHHUH KJIMMAaTa, | IPOLIECCOB HA  COCTOSIHUE | C LETIBIO oOecrieueHus
MPUHLINIBI OPUPOAHOW U COLMANIBHOM | 6€30MaCHOCTU CBOETO 3/I0POBbS U
OepeKITUBOTO cpenpl, OCO3HAHHUE | 3JJ0POBbsSI OKPYXKAIOIIUX JIOJIEH,
MIPOMU3BOICTBA, rJ100aJIbHOTO XapakTepa | coOJII0IEHHUsT 310pOBOro  00pasa
s pexkTuBHO AKOJIOTMYECKUX MTPOOIIeM; KHA3HH, HOpM rPaMOTHOIO
JEeHCTBOBATh B - IJIAHUPOBAHUE U | IOBEICHUS B OKpY’Karouen
YpEe3BbIYANHBIX OCYIIECTBJIICHUE NIEVUCTBUN B | IPUPOJHON Cpele; MNOHUMAaHUE
CUTYyaIUsIX OKpYy)Xalollleld  cpefie  Ha | HEOOXOJUMOCTH HCIIOJIb30BaHUs

OCHOBE 3HaHUA LEJIEH | JOCTUKEHUH COBPEMEHHOU

YCTOMYHBOTO pa3BUTHS | OMOJIOTUU U OMOTEXHOJIOTHM ISt

YeJI0BEYECTBA; PalMOHAIBHOTO

AKTUBHOE HETMPUATHE | IPUPOJOTOIH30BAHUS

JICUCTBUM, MIPUHOCSIIUX

BpEJl OKPYKAIOLLIEH Cpeae;

- YMEHHME NPOTHO3HPOBATh

HEeOJIaronpusTHHIE

AKOJIOTMYECKUE TTOCIECACTBUS

npeAnTPUHUMAEMbBIX

JNEUCTBUM, MPEeAOTBpAlATh

ux;

- pacumpeHue OTbITa

NEATEIIbHOCTU

3KOJIOTUYECKOU

HaIPaBJICHHOCTH,;

- OBJIaJICHHE  HaBbIKAMU

y4eOHO-HMCCIIeI0BATEIHCKOMH,

IIPOEKTHOM H©  COLMAJIBHOU

NeSATEIbHOCTU
IIK 2.5 Cobmogats |- chOpMUPOBAHHOCTh YMEHHMSI Ha OCHOBE GeaepaibHOro




TpeOOBaHMSI  OXpaHbl
OKPYKAIOLIEH CpeJbl,
OXpaHbl  Tpyla H
MIPOMBIIIIIEHHON
0e30macHOCTH npu
CTPOUTENBCTBE U
JKCILUTyaTaluu

JKCJIC3HBIX JOPOT.

KJIaCCU(UKAIMOHHOTO KaTajiora OTXOJ0B OMNpPENeNsiTh Kiacc
OMAacCHOCTU OTXOJIOB; arperaTHoe COCTOSIHHE M (PU3UYECKYIO
dbopMy 0TX0/10B MPOU3BOCTBA;

- OBJIQJICHHE METOJaMH ONpEeJIeJICHUsl MoKa3aTejaell YMCTBEHHOU
paboTOCIOCOOHOCTH, OOBSICHEHUE MOJYYEHHBIX PE3YJIbTATOB U
dbopMynMpoBaHKE BBIBOJOB (MHMCHbMEHHO) C MCIOJIb30BAaHUEM
Hay4HBIX IIOHATUM, TEOPUN U 3aKOHOB;

- chopMUPOBaHHOCTh YMEHHUS aHAIM3UPOBATH MH(POPMAIIUIO O
HAYYHBIX JIOCTIDKEHUSX B OO0JIACTH T€HETHYECKHX TEXHOJIOTHiA,
KJIETOYHOW MHXEHEPHH, MUILEBBIX OMOTEXHOJIOTHUI;

- chopMUPOBaHHOCTh YMEHHUS aHAIM3UPOBATH MHQPOPMAIIUIO O
Pa3BUTUU MPOMBIIUICHHBIX OMOTEXHOJIOTHN U WX MPUMEHEHUH B
YKU3HU YE€JIOBEKa
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2 CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUIIINHBI (ITPEJIMETA)

2.1 O0beM yueOHOM TMCUMILIMHBI (peaMeTa) U BUAbI Y4eOHOH padoThl

Bun yueOHoii padoThI Oonem
yacax
MaxkcuMaibHasi yyeOHasi HArpy3Ka (Bcero) 72
B T.4.
O0Bém 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHON AMCUHMILTHHBI 61
(mpeameTta)
B T.4.
OcHoOBHoOeE coJep:kaHue 43
B T.4.
Conepsxkanue yueOHOro Matepuaia 33
NPAKTUYECKUE 3aHATUSA 8
7a00paTOpHBIE 3aAHATHUS
IIpogeccnoHAIbHO-OPUEHTHPOBAHHOE COJIePKAHUE 12
B T.4..
TEOPETUUECKOE O00yuyeHHe 2
PAKTHYECKUE 3aHATUSA 8
7a00paTOpHBIE 3aHITHUS 2
Kounrtposbnas padora 4
CamocrosiTesibHast padoTa o0y4yarouierocsi (Bcero) 11
IIpome:xyTouHas arrecrauus B popme 2
ouggepenyuposannozo 3auema (2 cemecrtp)
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2.2 TeMmaTuuyeCKHl IVIAH U coeprkaHue yueOHoi qucuumiiuebl (mpeavera) OYIL13 BUOJOI'UA

Obne Dopmupyem
HaumenoBanue Conep:xanue y4eOHOI0 MAaTEepPHAJIa, MIPAKTHYECKHE U JA00PATOPHBbIE 3aHATHS, iy ble
pa3aesioB M TeM CaMOCTOsAITe/IbHAs pa0d0Ta 00y4aroIMXCH KOMIIeTEHIH
4acoB
u (OK, IIK)
1 2 3 4
1 cemecmp 30
Paszged 1. KileTka — CTPYKTYPHO-PYHKIMOHAJIBHASA ¢AUHHUIA )KMBOI0 16
Tema 1.1. 3 OK 01
BbuoJsorns kak Conepxxkanue yueOHOro MaTepuaJia 2 OK 02
Hayka. O0mas CoBpeMeHHbIe OTpaciau Onosiornyeckux 3HaHUi. CBsi3b OMOJIOTMM C JPYTHUMU HayKaMu:
XapakTepucTuka | Ouoxumusi, 6modusuka, OuoHuka, reHoreorpadus u ap. Porb m mecto Ouosnoruu B
JKU3HU (OpMHpPOBAaHUH COBPEMEHHOM HAyYHOW KapTHUHBI MHpA. YPOBHU OpraHu3alMu KUBON
Matepun. OOmasi XapakTEpUCTHUKA KWU3HU, CBOMCTBA JKUBBIX CHUCTEM. XHUMHUYECKHUI
COCTaB KJIETOK
CamocrosiTesibHas padora o0yuyarommxcs Nel 1
1. 3amonHeHwe TaOIMLBI C ONWCAHUEM METOJOB MHUKPOCKONMPOBAHUS C HUX
JIOCTOMHCTBAMH M HEIOCTATKAMH.
2. 3anonHeHue Tabnuibl «BKiiag ydeHbIX B pa3BUTHE OMOJIOTHI.
3. 3anonHeHre CpaBHUTEIbHON TAOJUIBI CXOJCTBA M Pa3IMYUi )KMBOT'O U HEXXHUBOTO.
Tema 1.2. 4 OK 01
CTpykTypHO- Conep:xanue y4eOHOI0 MaTepuasia 1 OK 02
¢pynxknmonaiabHa | Knerounas teopust (T. IlIBann, M. Illneligen, P. BupxoB). OcCHOBHbIE MOJOKEHUS OK 04
Al OpraHu3auus COBPEMEHHOU KIJIETOYHOU TEOPUH. THUIIBI KIIETOYHOW OPraHU3alUu: IPOKAPUOTUIECKUHN U
KJIETOK sykapuotnyeckuil. OJHOKJIETOYHbIE M MHOIOKJIETOYHbIe Opranu3dMbl. CrpoeHue
MPOKapUOTUYECKOHN KiIeTKU. CTpoeHue 3yKapuoTH4YeCcKoil kiieTku. Hekierounsie popMbl
KU3HU (BUPYCHI, OakTepruodarm)
IIpakTnueckoe 3ansaTue Nel 1
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BupycHsie u OaktepuanbHble 3a0oneBaHus. OOMUE MPUHIIUIIBI
JIEKapCTBEHHBIX BeliecTB. OCOOEHHOCTH MPUMEHEHHSI aHTHOUOTHKOB.
lIpeocmasnenue ycmmuvix coobujenuil ¢ npezeHmayueti, N0020MOGNEHHbIX NO NEPEeyHIO
UCMOYHUKOB, PEKOMEHOOBAHHBIX Npenooasamenem

HNCIIOJIB30BaHUA

JlaGopaTopHnasi padora Nel 2

CrpoeHue KIETKH (pacTeHusl, >KMBOTHbBIE, TPUObI) M KJIETOYHbIE BKJIIOUEHMS (Kpaxmad,

KapOTHUHOU/IBI, XJIOPOILJIACTHI, XPOMOILJIACTHI)
Tema 1.3. 4 OK 01
CrpykrypHO- Coaepxanue y4eOHOro MmarepuaJjia 2 OK 02
(pyHKIMoHAIBHBI | XpoMocoMHas Teopusi T. Moprana. CtpoeHue xpoMocoM. XpOMOCOMHBINA Ha0Op KIIETOK,
e pakTopsbl TOMOJIOTUYHBIE ¥ HETOMOJIOTHYHBIE XPOMOCOMBI, TaIllJIOUIHBIN U JUIUIOUIHBIN HaAOO0p.
HacaeacreenHoc | Hykneunoseie kucnotel: JIHK, PHK HaxoxaeHue B KieTKe, UX CTpoeHHE U (YHKIIUH.
TH MatpuuHble TpoIecChl B KIETKE: peIUIMKalus, OWocuHTe3 OejKka, pernapanus.

['eHeTYECKUI KOJI U €70 CBOMCTBA

IIpakTuuyeckoe 3ansaTue Ne2 2

Pemienne 3aga4 Ha ompeneseHHE MOCIEI0BATEIbHOCTH HYKJICOTHUIOB, aMHUHOKHCIIOT B

HOPME U B CIIy4ae U3MEHEHU MOCJIEN0BATEIbHOCTH HYKJI€0oTHI0B JJHK
Tema 1.4. 2 OK 02
Oo0mMmen BemecTs | Coaep:kaHue yueOHOTo MaTepuasia 1
u npespamenue | [lousarue merabomm3M. ACCUMUIISAIINAA U TUCCUMWIISALUS - JIB€ CTOPOHBI METa0OJU3Ma.
JHEPIUHU B Tunel oOMeHa BemiecTB: aBTOTPOQPHBIM U TeTepOTPO(HBINA, adpOOHBIN U aHAIPOOHBIN.
KJIeTKe [Tnactuyeckuit ooMeH. PoTocuHTE3. XEMOCHHTES

CamocrosiTeibHasi padoTa odyuarommxcst Ne2 1

3anoyHeHNne CPABHUTEIHHON TAOIHIIBI XapaKTEPUCTUK TUTIOB OOMEHA BEIECTB
Tema 1.5. 2 OK 02
Ku3HeHHbII Conep:xkanue yueGHOro MaTepuaia 1 OK 04

UK KJIEeTKH.
Murto3. Meiio3

Knerounslii 1mukn, ero mepuoabl. MUTO3, €ro CTaiud M TPOUCXOASIIME MPOLECCHI.
buonornueckoe 3HaueHue muro3a. Meno3 u ero craguu. [loBemeHue XpoMocoMm B
meno3e. Kpoccunrosep. buosornueckuii cMbIC Meno3a
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CamocrosiTesbHasi padora odyqarommxcs Ne3 1

Pa3paboTka JEHThl BpEMEHHU )KM3HEHHOIO IIUKJIA KIETKU
Konrpoabnas MoJteKyJIsIpHBIi YPOBEHb OPraHU3aLUN KUBOTO 1
padora
Pasnen 2. Ctpoenne n pyHKIuM opranusma (Bcero) 18

(14+4)

Pasnen 2. Ctpoenne n pynkuum opranusma (1 cemecrtp) 14
Tema 2.1. 1 OK 02
Crtpoenne Conepixkanue y4eOHOr0 MaTepHaJa: 1 OK 04
OpraHusMma MHOroKJIETOUHBIE  OpPraHu3Mbl. B3auMOCBS3b OpraHoB W CHCTEMBI OPIraHOB B

MHOTOKJIETOYHOM Opranusme. I'oMeocTa3 opraHusma U €ro INnojJIep)KaHue B IPOLECCE

KU3HEIEATEIbHOCTH
Tema 2.2. 3 OK 02
DopMbI Conep:xkanue yueOHOro MmarepuaJia 2
Pa3MHOKEHUsI @opMbl pa3MHOXKEHUSI OpPraHu3MoOB. becrnosnoe u 1oj0BOe pa3MHOXKEHUE. Bumbl
OpPraHu3MoOB oecrniosoro pasmHoxkeHus. IlomoBoe pa3mHOXkeHue. ['ameroreHe3 y IKMBOTHBIX.

Cnepmarorenes u ooreHe3. CTpoeHUE MOJOBBIX KJIETOK. OMmIOI0TBOPEHUE

CamocrosiTesibHasi padoTa ooyuarommuxcsa Ned 1

3anonHeHue TabIMLbl ¢ KPAaTKOM XapaKTepUCTHUKOW M mpumepamu (HopM pa3MHOKEHHS

OpraHU3MOB
Tema 2.3. 2 OK 02
Onrorenes Conep:kanue yueGHOro MaTepuaia 2 OK 04
pacTeHwuit, WuauBuayanibHOE  pa3BUTHE  OpPraHu3mMoB.  OMOpHUOT€He3 W €ero  CTajuu.
’KMBOTHBIX U [TocTamOpuonanbubiil ieproa. CTaguu MOCTIMOPHUOHATIBHOTO Pa3BUTHS Y )KMBOTHBIX U
YyeJIOBeKAa yenoBeka. IIpsmoe u Hempsimoe pasBuTHe. buonornueckoe cTapeHHe U CMEpTh.

OHTOreHe3 pacTeHui
Tema 2.4. 4 OK 01
3akonomepHocTH | Comep:kaHue y4eOHOT0 MaTepHuaJsia 2 OK 02
HAaCJIeJOBAHUS OCHOBHBIC TIOHSITUSI TEHETUKH. 3aKOHOMEPHOCTH OO0pa3oBaHUs TaMeT. 3akoHbl [ OK 04
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Mennens (MOHOTHOPUIHOE 1 TTOJIUTHOPpUIHOE CKpelnBanue). B3anMoielicTBue TeHOB

IIpakTnueckoe 3ansaTue Ne3 2

Pemenune 3agad Ha omnpelelcHUE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX

MPU3HAKOB MPU MOHO-, JH-, TOJUTHOPUHOM U AHAIM3ZHUPYIOIIEM CKpEIMBAHUH,

COCTABJICHHE T€HOTUITMYECKUX CXEM CKPEIIMBAHUS
Tema 2.5. 4 OK 01
Cuensiennoe Coaep:xxanue yueOHOro MmaTepuajia 2 OK 02
HacJIeI0BaHue 3akoubl T. Moprana. CuelieHHOE HacjieIOBaHUE TI'E€HOB, HapYIICHHUE CICTUICHUS.
NPU3HAKOB HacnenoBaHue npu3HAKOB, CIEMIEHHBIX C MOJIOM

IIpakTnueckoe 3anaTue Ne4 1

Pemenue 3agad Ha oOmNpenelcHUE BEPOSTHOCTH BO3HUKHOBEHHUS HACJEICTBEHHBIX

IPU3HAKOB IIpU CUEIUIEHHOM HACIEJOBAHUHM, COCTABICHUE TIE€HOTHUIIMYECKHX CXEM

CKpEIlMBaHUs

CamocrosiTenbHasi padora o0yqarommxcs Ned 1

Pa3paboTka rioccapus

2 cemecmp 42

Paznen 2. Ctpoenue u pyHKuMM opraiusma (2 cemecrp) 4
Tema 2.6. 3 OK 01
3akonomepHocTH | Conep:kaHue y4eOHOT0 MaTepHasa 2 OK 02
N3MEHYHMBOCTH N3MeHYnBOCTh NPU3HAKOB. BBl N3MEHUMBOCTH: HACIIEICTBEHHAS U HEHACJIEACTBEHHASI. OK 04

3aKOH TOMOJIOTMYECKHUX PSJ0B B HacieiacTBeHHoW wu3meHunBoctu (H.M. BaBuios).

MyTanuoHHasi TE€OpHUsi U3MEHUYMBOCTH. BUabl MyTaluii 1 TPUYMHBI UX BO3HUKHOBEHUS.

Kapuotun uenoBeka. Hacienctsennsie 3a001eBaHus YesloBeKa. [ 'eHHbIE 1 XpPOMOCOMHBIE

0oJnie3HH 4esioBeKa. boie3Hn ¢ HaciaeACTBEHHOM MpeapacloNioKEHHOCThIO. 3HAaYEHUE

MEIUIMHCKON TE€HETUKH B MPEJOTBPAIICHUH M JICUEHUH TE€HETUYECKUX 3a0osieBaHUM

YyeJIoBeKa

IIpakTuyeckoe 3ansitue NeS 1

Pemenue 3a71a4 Ha OIIPCACIICHUC THUIIa MYTaOlWHW IIpU MCPCAavdC HACICACTBCHHBIX
IPU3HAKOB, COCTABJICHUC I'CHOTUIITMYCCKUX CXCM CKPCIIMBAHM
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KonTposbHas Crpoenuie v PyHKIIUU OpraHnu3Ma 1
padora
Pa3znen 3. Teopusi 3BoIIOIIMU 9
Tema 3.1. 3 OK 02
HUcrtopus Coaep:xxanue yueOHOro MmaTepuajia 2 OK 04
IBOTIOINUOHHOTO | [lepBrie sBomonmonnbie koHuenmuu (OK.b. Jlamapk, XK.JI. Broddon). DBomrormonHas
YUYeHHUHl. teopust Y. JlapBuHa. CuHTETHUECKAs! TEOPUS IBOJIFOLIMU U €€ OCHOBHBIE MOJIOKEHHS.
Muxpossosrouu | Mukpossostonud. [lonyndius kak 3aeMEHTapHas €IUHUIA 3BOJIOUUH. |'eHeTHdeckue
s OCHOBBI 3BOJIONUHU. OJeMEHTapHble (akTopsl sBomonuH. EcTecTBeHHBI OTOOD -

HaNpaBJIAOMMHI GakTop 3BoOIMK. BunoobpazoBaHue Kak pe3ysibTaT MUKPOIBOJIIOLUU

CamocrosiTeibHasi padoTa ooyuarommuxcs Ne6 1

Pa3paboTka rioccapus

Pa3paboTka JEHThl BPEMEHU PA3BUTHS BOJIIOIMOHHOIO YUCHUS
Tema 3.2. 3 OK 02
Makpo3BoJonu | Coxep:kaHue y4eOHOro MaTepuaia 2 OK 04
s, Makpoaodtorusi. @opMbl 1 OCHOBHBIE HarpaByieHUs: Makpo3Bositoiuu (A.H. CeBepiioB).
BosnuxkHoBenue | [lytu noctuxenuss Ouonoruueckoro mporpecca. CoxpaHeHue OuoOpazHOOOpasus Ha
U pa3BUTHE 3emie.
KU3HM Ha 3emuie | ['UmoTe3bl U TeopuM BO3HUKHOBEHUS KM3HU Ha 3emiie. [losiBieHne mepBhIX KIETOK U UX

sBosironiud. [IpokapuoTsl u 3ykapuoThl. [IporcxoxieHue MHOTOKIETOYHBIX OPTaHNU3MOB.

B03HUKHOBEHHE OCHOBHBIX IIAPCTB AYKapUOT

CamocrosiTeibHasi padoTa odyuarommxcst Ne/ 1

Pa3paboTka JeHThl BpeMEHU BO3HUKHOBEHUS M PAa3BUTHS KU3HU Ha 3eMJie
Tema 3.3. 3 OK 02
IIpoucxoxaenue | Cogep:xxkaHue yueOHOro Mmarepuajia 2 OK 04
YyeJIoBeKa — AHTpOTONIOTHS — HayKa O YeJoBeke. CucteMaTHueckoe mojioskeHue yenoBeka. CXoICTBO
aHTpoONOreHe3 U OTIWYHs YeJOBeKa C XKUBOTHBIMH. OCHOBHBIC CTaJMM aHTPOIOTEHE3a. DBOJIIOIIHS

COBPEMCHHOI'O YCJIOBCKaA.
YenoBeueckue pacCbl 1 UX COAWMHCTBO. BpeMﬂ W IIYTHU PACCCICHHA YCJIOBCKA 110 IIJIAHCTC.
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HpI/ICHOCO6JI€HHOCTB YCJIOBCKA K pa3HbIM YCJIOBUAM CPCAbI

CamocrosiTesibHasi padota odyqarommuxcsa Ned 1

Pa3paboTka JeHThl BpEMEHU MTPOUCXO0KICHUS YEIOBeKa
Pa3pea 4. Dxoaorus 17
Tema 4.1. 2 OK 01
Jxonorndyeckue | Coaep:kaHue yuedOHOro MaTepuasa 2 OK 02
dakTopsl 1 Cpenpl  oOWTaHUA  OpPraHM3MOB:  BOJHAs, HAa3€MHO-BO3JYIlHAs, IOYBEHHAs, OK 07
cpelbl AKU3HH BHyTpuOpranuzMeHHas. Ou3nko-xuMudeckrue 0COOEHHOCTH cpell 0OUTaHUsI OPTaHU3MOB.

[TpucniocoOneHust OpraHu3MoB K JKU3HHM B pasHbIX cpepax. [IoHsATHE 3KOJI0TH4ecKoro

¢dakropa. Knaccudukauus sxkonornueckux axroposn. Ilpasuno munumyma 0. JInbuxa.

3akoH TonepantHoctu B. [llendopna
Tema 4.2. 3 OK 01
Homyasinus, Conep:xxanue yueOHOro MmaTepuaJjia 1 OK 02
coodmiecTBa, OKOJIOTUYECKass XApaKTEPUCTHMKA BUJA W NOMYJSLIHMH. OKOJOTHYECKAas HHUINA BHJA. OK 07
IKOCHCTEMBbI DKOJOTHYECKHE XapaKTepUCTHKU momynsanud. CoobiiecTBa U 3KocucTeMbl. brorieHos u

ero crpykrypa. CBs3u Mexay opraHuzMaMu B OuorieHo3e. CTpyKTypHbIE KOMITOHEHTHI

IKOCHCTEMBI: TPOIYICHTHI, KOHCYMEHTHI, PeAyleHThl. KpyroBopoT BemecTB M MOTOK

SHEpPruM B dKocucTeme. Tpoduueckne ypoBHH

IIpakTHYeckoe 3aHaTHE Ne6 1

Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHHil 10 MEepeHOCy BEllecTBa U

HHEPrUM B IKOCHCTEMAX C COCTaBJICHHEM TPO(PHUUECKUX IIene U mupamua OMOMacChl U

SHEPrUH

CamocrosiTeibHasi padora odyuarommxcst Ne9 1

CocTaBieHuE CXeM KpyroBOpOTa BEIIECTB
Tema 4.3. 2 OK 01
Buocdepa - Conepkanue yueOHOro MmarepuaJia 2 OK 02
rj100ajJbHas buocdepa — xxuBast obonouka 3emnu. PazButue npencrapieHuid o 6mocdepe B Tpymax OK 07
kojorudeckast | B.W. Bepuanckoro. Obnmactu 6uocheps! u ee KoMnoHEHTHI. JKrBoe BemecTBo Ouocheps
cucreMa U ero PyHKIIHH.
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3aKOHOMEpPHOCTH cyliecTBOBaHus orocheprl. OcobeHHocTu 6rocheprl Kak r100anIbHON
9KOCcHCTeMbl. JlmHaMHuueckoe paBHOBecne B Ouocdepe. KpyroBopoTsl BemiecTB
OMOTeOXMMHUYECKUE ITUKIIBL. | T00aIbHBIE 3KOJOTHYECKHE MPOOJIEMBbl COBPEMEHHOCTH

Tema 4.4. 4 OK 01
Bimmsinue Conep:xxanue yueOHOro MmaTepuaJjia 2 OK 02
AHTPONIOTeHHBIX | AHTPONIOTEHHbIE BO3JCHCTBUS Ha Ouocdepy. 3arps3HEHHs KaK BHJ AHTPOIOTEHHOTO OK 04
(paxkTopoB Ha BO3JICHCTBHs. AHTpPONOTEHHbIE BO3JEWCTBHS Ha armocdepy. BosnpeiictBus Ha OK 07
ounocdepy ruapocepy. BosgeiictBus Ha autocdepy. AHTPONOTeHHbIE BO3ACUCTBUSA HA [1IK 2.5

OMOTHYECKHE COOOIIECTBA.

IIpakTnueckoe 3ansaTue Ne7 (mpodeccnoHaTIBLHO-OPUEHTHPOBAHHOE) 2

OTXx0/bI IPOU3BOJCTBA
Tema 4.5. 4 OK 02
Biansinue ConeprkaHue yue0HOTo MaTepuasa 2 OK 04
COLMAJIBHO- 310pOBBE U €ro cocTaBiisiromKe. DaKTOPhI, MOJOKUTENBHO U OTPULIATENLHO BIMSIOLINE OK 07
IKOJIOTHYECKHX | Ha OpraHu3M dyesoBeka. [[poOiieMa TEXHOTE€HHBIX BO3JCUCTBHII Ha 3J0POBBE YEIOBEKA [1IK 2.5
(paxkTopoB Ha (3NIEKTpOMArHUTHBIE TOJsS, OBITOBAas XHUMHMs, M30BITOYHBIE IIYyMbI, pajHalus W T.II.).
310pPOBbe Apanrtanus opraHM3ma 4ejioBeka K (akTtopaM okpyskawomiedl cpenpl. IIpuHummne
YyeJIOBeKAa dbopmupoBaHus 370poBbecOeperaromero mnopeacHus. @dusumyeckas aKTUBHOCTh U

310pOBbe. BHOXMMHUYECKHE aCTIEKThl PAallMOHAIBHOTO MUTAHUS

JlaGopaTopHasi padora Ne2 (mpoeccuoHATBLHO-OPUEHTHPOBAHHOE) 2

YMcTBeHHast paboTOCIIOCOOHOCTH
KonTpoJsbHas Teopernueckne acreKThl IKOJIOTUU 2
pabora

IIpodeccnoHAIBHO-OPHEHTHPOBAHHOE CO/IEP:KaHMe (COAePKAHNE TPUKJIIATHOTO MOTYJIs1)

Pa3nena 5. BuoJjorus B JKM3HU 10 OK 01
Tema 5.1. 5 OK 02
Buorexnosorun | Coaepskanue yueGHOro MaTepuasia 2 OK 04
B JKM3HH buoTtexHonorus kak Hayka W Mpou3BoJCTBO. OCHOBHbIE HANpaBICHUS COBPEMEHHOMU 1K 2.5
KaKI0r0 onorexHomornn. Meroapl  O6morexHomornu. OOBEKTHl  OMOTEXHOJOTMH. OJTHKA

18



OMOTEXHOJIOTUUECKUX M TEHETHMYECKHX SKcnepuMmeHToB. lIpaBuia moucka WU aHanusa
OMOPKOJIOTUYECKON HMH(pOPMALIMM W3 Pa3IUYHBIX HCTOYHUKOB (Hay4yHass W y4eOHO-
Hay4Hasl JIuTepaTypa, CpeJCTBa MaccoBOM nHpopmalnu, cetb IHTepHET U Apyrue)

IIpakTueckoe 3ansiTue Ne§ 2

Keiicbl Ha anHanu3 uHGOPMAIMM O HAYYHBIX JIOCTHKEHHUSX B 00JaCTH T€HETUYECKUX

TE€XHOJIOTH, KJIIETOYHON MHKEHEPHH, MUIIEBBIX OMOTEXHOJIOTUH.

CamocrosiTeibHas padota odyuyarommxcst Nel0 1

[ToaroroBka npe3eHTauuy s 3alUAThl KEHca
Tema 5.2. 5 OK 01
buorexnosornu | [IpakTudeckoe 3ansitue Ne9 4 OK 02
B Keiicol Ha aHanu3 HHGOPMAIUHN O PA3BUTUH MPOMBIIIIICHHBIX OMOTEXHOJIOT OK 04
NMPOMBINLJIEHHOC IIK 2.5
™ CamocrosiTeibHasi padora odyuarommxcs Nell 1

[ToaroroBka mpe3eHTaluu JJisl 3alUThl Keilca
IIpome:kyTouHas aTTecTanms Mo JMCHUILVINHE (mpeaMeTy): 1udpepeHInpoBaHHbIN 3a4eT 2
Bcero: 72
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3. YCJIOBUSA PEAJIMBALIUU ITPOTI'PAMMBI YYEBHOT' O IPE/IMETA

3.1 TpeGoBanuss K MHHHUMAJBHOMY MAaTEePHATbHO-TEXHUYECKOMY
o0ecrne4eHn 10

VY4eOHbIil mpeAMeT peasinzyeTcs B ydeOHOM KaOMHeTe OHMOJIOTHH.

O6opynoBaHue yueOHOTO KabMHeTa:

— TMOCaJI0YHbIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

— pabouee MeCTO NpernoJaBaTess;

— METOAMYECKHE MaTepuabl MO MPEeIMETY.

Texnuueckne cpencTtBa oOydeHHs pabouero MecTta  IpernojaBaTens:
KOMITBIOTEPHOE O0OpYAOBaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHUSM
0e30macHOCTH u HaJEKHOCTH, peaycMaTpuBaloIee BO3MOXHOCTb
MHOTO(YHKIIMOHAJILHOTO HCIIOJIb30BaHUSI KaOWHETa C LEJbI0 HU3yYeHUsS Y4eOHOro
npeaMeTa, MyJIbTHMEIUHHOEe 000pyI0BaHUE (MIPOCKTOP M MPOCKIIMOHHBIN 3KpaH WIIH
MHTEpaKTUBHAS JI0CKA), JIOKAJIbHASI CETh C BBIXOJIOM B Internet.

3.2. UndopmaunoHHoe odecrnedeHne peajsn3alui NporpaMmabl

Jlns  peanuzanuy  mporpaMmbl  OMOJMOTEUHBIH  GOHI  00pa30BaTEIIHHOM
OpraHM3alyy JOHDKEH WMETh TedYaTHbIe W/WIA JIIEKTPOHHBIE 00pa3oBaTebHBIC H
UHPOPMAIIMOHHBIE  PECYpPCHI,  PEKOMEHIyeMble /I  HWCIIOJIb30BaHUS B
00pa30BaTeIbHOM IPOLIECCE.
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IlepeyeHb y4eOHBIX M3AaHMI, JAONMOJHHMTEJbHOU JuTepatypbl WHTepHeT-
pecypcoB, 0a3bl JaHHBIX OM0JINOTEeYHOTO QoHIA:

3.2.1 OcHOBHbIE HICTOYHUKHU:

1. bwuomorus: 10-i kmacc: 6a30BbIf ypoBeHb : yueOHUK / B. B. Ilaceunuxk, A.
A. Kamenckuii, A. M. PybnoB [u 1p.] ; nox penakuueit B. B. Ilaceunuka. - 5-e uzn.,
ctep. - Mocksa : [IpocBemenue, 2023. - 223 ¢. - ISBN 978-5-09-103624-4. - TekcT :
MeKTpoHHBI //  Jlame : o2mekTpoHHO! |OmOmmoreyHass cuctema. -  URL:
https://e.lanbook.com/book/334994 - Pexwum moctyna: s aBTopus. [loms3oBareneii/

2. buonorus: 11-it kmacc: 6a30Bbiit ypoBeHb : yueOnuk / B. B. [laceunuk, A.
A. Kamenckuii, A. M. Pyb6nios [u np.]. - 6-¢ u3n., crep. - Mocksa : [Ipocsernienue,
2024. - 272 c. - ISBN 978-5-09-112165-0. - Tekct : snextpoHHsii // Jlawb :
2JIEKTpOHHO-OMOIMoTeunas cuctema. - URL: https://e.lanbook.com/book/409211 -
Pexum octymna: i aBTOpHU3. TIOJIB30BaTENCH.

3.2.2 Tlepeyenb mnpogeccHOHAIBHBIX 0a3 JaHHBIX U HHGPOPMAIUOHHBIX
CIIPABOYHBIX CHCTEM:

3. Koncynprantllmitoc : cipaBo4HO-TIOMCKOBasi cHUCTeMa : O(pUIHaTbHBINA
caiit. — URL : https://www.consultant.ru/. - TekcT : 371eKTpOHHBIH

4, T'apaur : wuHbopMalmoHHO - TpaBoBod mopran. — URL
https://www.garant.ru/ . — TekcT : 2JIEKTPOHHBIH.
5. Komexc : mpodeccuonanbHas cmnpaBouyHas cuctema. - URL

:http://www.kodeks.ru/. — Tekct : 31eKTpOHHBIN

6. DOnexkrponHas  Oubmmorexka  Y4ueOHO-METOIMYECKOTO  LEeHTpa MO
00pa30BaHUIO Ha KEJIE3HOJAOPOKHOM TpaHcmopTe : obuinuanbhbiii cait. — URL
https://umczdt.ru/books/. — Pexxum moctyna: 1jisi aBTOpHU3. MOJIb30BaTeNel. - Teker :

BJIEKTPOHHBIMN.

7. Jlanp : onexTpoHHass ~ OubOmmoreyHnas  cuctema. — URL
https://e.lanbook.com/. — Pexxum moctyma: [jisi aBTOpPHU3. MOJb3oBaTeNei. - Teker :
BJIEKTPOHHBIMN.

8. BOOK.ru: snextponHo-Oubmuoreynas cucrema : caiit / KHOPYC :
U31aTeapcTBO yueOHo# sureparypel. — URL : https://book.ru/. — Pesxum moctyma:
JUTSL aBTOPU3. TIOJIb30BaTeNIed - TEKCT : 3JIEKTPOHHBIN.

9. eLIBRARY.RU : nayunas snextpoHHas 6ubnmoTeka : cailT. — MockBa,
2000. — URL : http://elibrary.ru. — Pexum npocryma: s 3aperucTpup..
MOJIb30BaTeNIer. — TEKCT : DIIEKTPOHHBIN.

10. MunuctepctBo TpaHcmopTa Poccuiickoit Penepanuu : opUIIHATHHBIN
caiit. — Mocksa, 2010-2025. — URL : https://mintrans.gov.ru/. — Tekct
DJIEKTPOHHBIMN.

11. PX]M : odpunmanpneiii caitt. — URL : https://www.rzd.ru/. — Tekcr :
BJIEKTPOHHBIN

12. ®enepanbHOE areHTCTBO  JKEJIE3HOJOPOKHOTO  TpaHCIOpTa
odpurManbHbIi caiiT. — MockBa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcrT :
BJIEKTPOHHBIMN.
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4 KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O

ITPEIMETA

KoHTposib 1 olieHKa pe3yJIbTaTOB OCBOCHUS YU4EOHOTO MPEIMETa PACKPBIBAIOTCS
yepe3 AUCIHUILUIMHAPHBIE pe3yJbTaThl, HapaBlIeHHbIE Ha (OpPMHpPOBAHHE OOIIMX U
npoecCHOHANbHBIX KOMIIETEHIIMM M0 pa3jiefiaM U TeMaM COJEp>KaHUus y4eOHOTO

Martcpuaiia.

[IpomexxyTounas arrectanus B popMme ougpepenyuposarnnozo sauema.

Oo6mas/mpodeccuonann
Hasl KOMIIeTEHITUsI

Pa3pen/Tema

Tun oneHoYHbIX
MEpPONPUATHH

Paznen 1. Kiaerka -—
CTPYKTYPHO-
(GyHKuMOHAIbLHAS
eIUHHUIIA KUBOT'0

KonTtponpHas pabora
«MoJeKyspHbIN  YPOBEHb
OpTaHU3alUU KUBOTO)

OK 01 Tema 1.1. buonorus kak | @poHTaNbHBIN OMPOC
OK 02 HayKa. OoOmag | 3amosHenne  TaOMUIBI €
XapaKTePUCTHUKA KU3HU | ONTMCAHUEM METOJI0B
MUKPOCKOIIUPOBAHUSI C HX
JIOCTOMHCTBAMH u
HeJI0CTaTKaMu
3anoyiHeHUE TaOIHILIBI
«Bkiaa ydeHbIX B pa3BUTHE
OnoIoTUM»
3anoJIHEHUE CPABHUTEIBHOU
TaOIHIIBI CXOJICTBA u
pa3nuuuin YKUBOI'O 51
HEKHUBOTO
OK 01 Tema 1.2. CtpykrypHO- | OeHMBaeMasi TUCKYCCHs 1O
OK 02 byHKIIMOHATBHAS BOIIPOCAM JIEKIIUU
OK 04 OpraHu3aLus KIETOK Beimonnenne w  3ammra
nabopatopHOi paboThI
[IpakTueckoe 3aHATHE.
IIpencrasnenue YCTHBIX
COOOIIEHM ¢ TIpe3eHTalueH,
MOATOTOBJIEHHBIX o
MEPEYHIO HMCTOYHUKOB,
PEKOMEHAOBAHHBIX
npenojaBaresieM
OK 01 Tema 1.3. CTpykTypHO- | @pOHTANBHBIN OMPOC
OK 02 (GbyHKITMOHATLHBIE [IpakTueckoe 3ansATue
(bakTopsl
HACJIeICTBEHHOCTHU
OK 02 Tema 1.4. OOmen | DpoHTanbHBINA OMPOC
BEIIECTB U | 3am0JIHEHUE CPABHUTEIBLHOU
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MpeBpalleHue >SHEPruu
B KJIETKE

Ta6J'II/II_II>I XapaKTCPUCTHUK
THIIOB OOMEHa BCIIICCTB

OK 02 Tema 1.5. Xusnennsiit | O6CcyxaeHrEe IO BOIMpPOCaM
OK 04 MUK KJIETKU. MUTo3. | JIeKIHHu
Meiio3 Pa3paboTka JeHTHI BpeMEHH
YKU3HEHHOTO [IMKJIA KJIETKU
Pasznea 2. Crpoenue u | KoHTpOosnbHas pabora
¢ynkunun opranmzma | «CtpoeHne u  (QyHKIUU
OpraHu3Ma
OK 02 Tema 2.1. Crpoenue | OuieHuBaeMasi JUCKyCCUS
OK 04 OpraHusma
OK 02 Tema  2.2.  ®opmbl | DpOHTANBHBIN OMPOC
Pa3MHOKEHUS 3anonHeHue  TaONUIBI  C
OpraHU3MOB KpaTKOW XapaKTEPUCTUKON U
IIPUMEPaAMHU bopm
Pa3MHOXKEHUSI OPTaHU3MOB
OK 01 Tema 2.3. Ownrorenes | TectupoBanue
OK 02 PACTEHHI, )KUBOTHBIX U
OK 04 YEI0BEKA
OK 01 Tema 2.4. | ®poHTANIbHBIN ONPOC
OK 02 3aKOHOMEpPHOCTHU TectupoBaHue
OK 04 HAaCJIEIOBAHUS [IpakTrueckoe 3aHsTue
OK 01 Tema 2.5. Cuennennoe | TectupoBanue
OK 02 HACJIEIOBAHUE Pa3paboTtka rioccapus
MPU3HAKOB [IpakTryeckoe 3aHsTHe
OK 01 Tema 2.6. | TectupoBanue
OK 02 3aKOHOMEpPHOCTH [IpakTueckoe 3aHsATHE
OK 04 M3MEHUYUBOCTU
Pazgen 3. Teopus
IBOJIIOIIUM
OK 02 Tema 3.1. Hcropusi | ©poHTaNbHBIN OMPOC
OK 04 3BOJIFOLIUOHHOTO Pa3paboTtka rioccapus
YUCHUSI. Pa3paboTka jeHTH BpeMeHU
Mukpo3BoJIOIHS pa3BUTHS  3BOJOLIMOHHOTO
YUECHUS
OK 02 Tema 3.2. | OueHnBaeMast TUCKYCCHUs
OK 04 Makpo3BoJtronusi. Pa3paboTka JeHTH BpeMeHU
Bo3HukHOBeHME U | BOBHUKHOBEHUS W Pa3BUTHS
pa3BUTHE OKW3HU Ha | )KU3HU Ha 3emJie
3emuie
OK 02 Tema 3.3. | ®poHTANIbHBIN OMPOC
OK 04 [Tpoucxoxienue Pa3paboTka jeHTH BpeMeHU
YyeJoBeKa — | IPOUCXOKIEHHUS YeTIOBEKa

aHTPOIIOTEHE3
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Pa3nea 4. Dxogorus

KouTtponbHas pabora
«TeopeTnueckue  acreKThl
HKOJIOTHUN

OK 01 Tema 4.1. | TectupoBanue
OK 02 DKOJIOTUYECKHE
OK 07 (GakTOoppl W Cpenbl
YKU3HU
OK 01 Tema 4.2. Ionynsauus, | CoctaBieHue CXEM
OK 02 CO0O0IIIeCTBA, KPYTOBOPOTa BEIIECTB
OK 07 DKOCHCTEMBI IIpakTueckoe 3aHsATHE
OK 01 Tema 4.3. buocdepa - | OuenuBaemasi TUCKyccHs
OK 02 riio0aybHast TectupoBaHue
OK 07 DKOJIOTUYECKAsl CUCTEMA
OK 01 Tema 4.4. Bnusanaue | TectupoBaHue
OK 02 AHTPOITOIEHHBIX [IpakTueckoe 3aHsATHE
OK 04 (dhaxTopoB Ha Ouochepy
OK 07
I1K 2.5
OK 02 Tema 4.5. Bimsaue | OuennBaemasi JUCKYCCHS
OK 04 COLIMAJIbHO- Brinonnenue s1abopatopHOn
OK 07 AKOJIOTHYECKUX paboThI
IIK 2.5 (hakTOpOB Ha 370POBHE
4eJI0BEKa
Pa3nea 5. buosorus B | 3amura Kelica:
JKU3HHA IIPE/ICTABIICHUE PE3YJIbTAaTOB
pelieHust KEHCOB
(BBICTYILIIEHUE c
Mpe3eHTaIeH )
OK 01 Tema 5.1. | Belmonnenne — kenca — Ha
OK 02 buorexnonorun B | aHamu3  uH(popmMamuu O
OK 04 YKA3HU KaXKJI0r0 HAay4YHBIX JIOCTHKEHUSX B
[IK 2.5 obnactu T€HETUYECKUX
TEXHOJIOTUH, KJIETOYHOH
WHKEHEPUH, MUILEBBIX
OMOTEXHOJIOTHH,
IIPE/ICTABIICHUE PE3YyJIbTAaTOB
pEIIEHHS KEWCOB
OK 01 Tema 5.2. | BellmonHeHne — keWca — Ha
OK 02 buorexnonoruun B | aHamu3  uH(popmamuu 0
OK 04 IIPOMBIILIJIEHHOCTH Pa3sBUTUM  MPOMBIIUIEHHBIX
I[IK 2.5 OMOTEXHOIOTHH,

MPEJICTABICHUE PE3YJIbTATOB
pEIIEHNS KEWCOB
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5. HEPEYEHDB UCITOJIB3YEMbBIX METOA0OB OBYYEHUA

5.1 IlaccuBHbBIE:

- JIEKIIMM TPAJAWIMOHHBIE 0€3 NMPUMEHEHHUS MYJIBTUMEIUHHBIX CpPelICcTB u 0e3
pa3aaToOYHOro MaTepuarna;

- IEMOHCTpaIKs y4eOHBIX (DHUITBMOB;

- pacckas;

- CEMHUHApBI, MPEUMYIIICCTBEHHO B BUJE OOCYXKICHUS MOKIAIO0B CTYICHTOB IO
TEM WJIM HHBIM BOITPOCAM;

- CaMOCTOSITEIbHBIC U KOHTPOJBHBIE pa0OTHI;

- TeCTHI;

- YTEHUE U OTPOC.

(83aumoodeticmseue npenooasamesss Kax CcyoOvekma ¢ o00y4anwWuMcs Kax
00bEeKMOoM NO3HABAMEILHOU 0esIMEIbHOCIUL).

5.2 AKTHBHbIE U HHTEPAKTUBHbBIE:

- aKTUBHBIC U UHTEPAKTUBHBIC JICKIINH;

- paboTa B rpyImnax;

- yueOHast TUCKyCCHs;

- JIEJIOBBIE U POJIEBBIC UTPHI;

- UTPOBBIC YIIPAKHCHNUS,

- TBOPYECKHUE 3aJaHUS;

- KpYTJIbI€ CTOJIbI (KOH(EPEHIINH) C UCII0JIb30BAHUEM CPEICTB MYJIbTUMEINA;

- penieHre NpoOJIEMHBIX 3a/1a4;

- aHaJIN3 KOHKPETHBIX CUTYAIIHH;

- METOJ MOJTYJIBHOTO O0YyUYEHUS;

- 00y4yeHue C UCTIOJIb30BaHMEM KOMIBIOTEPHBIX 00YYaIOIIUX MPOrpaMM;

(63aumooeticmeue npenooasamens Kak cyoOvekma ¢ 00YYAIOWUMC KAK
cyOvLeKmom no3HaA8amenbHoU 0esmelbHOCmUL).
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