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1 TIACHOPT PABOYEI MPOT'PAMMBI YYEBHOM IV CHUATIINHBI (TPEIMETA)
OVI1.13 BUOJIOT Usl

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma yueOHoro mpeamera OVYIIL.13 buonorust sBiseTcss 4acThlO MPOTPaMMBI
cpennero obmero obpaszoBanus mno crnenuaabHOocTH CIIO 23.02.08 CTpOoMTENnsCTBO JKENE3HBIX OPOT,
IIyTh U IIyTE€BOE XO3UCTBO

[Tpu peanmuzanuu pabodell MporpaMmbl MOTYT HCHOJIB30BATHCS pPa3UYHbIE 00pa3zoBaTeibHbBIC
TEXHOJIOTUH, B TOM YHUCJI€ TUCTAHIIMOHHBIE 00pa30BaTEIIbHBIE TEXHOJIOTUH, JIEKTPOHHOE 00yUYEHHE.

Pabouas mporpamma yue6HOoro mpemmera OVYIIL.13 buonorus Moker OBITh HCIOJIb30BaHa B
npoecCHOHATLHOW TOJATOTOBKE, MEPENOArOTOBKE U IOBBIIMICHUW KBaTH(PUKAUK pabodux II0
npodeccusim:

14668 MonTep nytu;

18401 Curnanucr.

1.2 Mecto yueoHnoro npeamera B crpykrype OITIOII-IIIICC3:

B yuebnsix mnanax OIIOII-TIIICC3 yueOnbiii npeamer OVII.13 buonorus Bxoautr B cocTaB
o0IKX y4yeOHBIX MPEeIMETOB, (OPMHUPYEMBIX U3 00s3aTeNbHBIX NpeaMeTHbIX obnacteir @I'OC cpennero
obmero obpaszoBanus, i crenuansHocTeid CIIO. C yuérom mpoduist ocBamBaeMOM CIEUATBHOCTH
JaHHas ydeOHasi TUCUMILIMHA (TIpeaMeT) peanusyercs Ha 1 Kypce.

1.3 Ilnanupyembie pe3yJabTAaThl 0CBOCHHS Y4e0HOI0 mpeaMeTa:

1.3.1 Iean yyeOHOro npeamera:

¢dopmupoBaHue y o0y4aroluXcs NPeACTaBICHUs O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3aniu
KHMBBIX CUCTEM Pa3HOTO PaHTa KaK OCHOBBI IPUHSTHUS PEUICHUH B OTHOIICHUH O0BEKTOB KHUBOH MPUPO/IBI
U B IPOU3BOJICTBEHHBIX CUTYaIUIX.

1.3.2 B pe3yabTaTe 0CBOeHUsI y4eOHOT0 MpeIMeTa 00yqaroumiics 10/ KeH

yMeThb:

- OIIPCACIIATL KHBBIC OOBEKTHI B npupoac; NpoOBOJAUTH Ha6J'IIO[[€HI/I$I 3a 3KOCUCTEMaMHU OJIsd
BBISIBIICHHS €CTECTBEHHBIX M aHTPOIIOT€HHBIX W3MEHEHH, HHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOCHUN ;

— TMPOBOAMTH  MpocTeillue  OUOJOrMYEeCKHe  HKCIEpUMEHTANbHbIE  HCCIENIOBaHMUS  C
co0JroIeHUEM MTpaBHI OE30MaCHOT0 00paIleHsI C 00bEKTaMU U 000pPYI0BaHUEM;

—  HCIIOJIBb30BaTh HHPOPMALIHIO OMOJIOTHYECKOT0 XapaKTepa U3 Pa3iIn4HbIX HCTOUHUKOB,

—  TNPOTHO3MPOBATh MOCIEACTBHS CBOCH NEATENPHOCTH MO OTHOIIEHHUIO K OKpY’Kalollen cpene,
COOCTBEHHOMY 3/10pPOBBI0; 00OCHOBBIBATh U COOJIIOJATh MEPbI MPO(UIAKTUKY 3a00I€BaHUH

3HATh:

— cTpoeHHe, MHOrooOpasne W OCOOEHHOCTH JKUBBIX CHUCTEM DPAa3HOIO YPOBHS OpraHU3allHH,
3aKOHOMEPHOCTH MPOTEKaHHsI OMOJIOTHYECKUX TPOLIECCOB U SIBIIEHUI B OKpY’KaIOLIeH cperie, EeNOCTHYIO
HAaY4YHYIO KapTUHY MHPA, B3AUMOCBA3HU U B3aUMO3aBUCUMOCTH €CTCCTBCHHBIX HaYK,

— 3HAUYUMOCTh JOCTWXKEHMH OHOJOrMYeCKOW HayKM W TEXHOJIOTMH B MPaKTHYECKOM
JesTeTbHOCTH YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH U arpoOHOTEXHOIOTHH.

1.3.3 Ilnanupyemble pe3yabTaThbl OCBOCHHSI YUeOHOT0 NpeaIMeTa:

BT R TS — l'[.nlannpyeMbIe pe3yJIbTaThl 00y4eHHUs ,
O0mme JAucuuniimHapHbie
OK 01. BeiOupats B 4acTH TPYAOBOro | CQOPMUPOBAHHOCTH 3HAHUI O MeCTe U
CIOCOOBI PEICHUs 3371a4 | BOCHUTAHMSA: ponu OUOJIOTUM B CHUCTEME HAay4YHOTO
po¢eCCHOHATBHON - TOTOBHOCTh K TPYJly, OCO3HAHHE | 3HAHUSI; (G YHKIIMOHATLHOM

VKa3bIBaOTCs INYHOCTHBIE U MeTanpenmerHeie pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakiuu ot 12.08.2022) B
oTriaroibHoi popme, hopMupyembie 0011e00pa3oBaTeIbHEIM yIEOHBIM ITPEAMETOM
2 JucnuiumHapHble pe3ynbTaThl YKa3blBAlOTCS B COOTBETCTBHM C MX HOiHBIM nepedyHeM Bo PI'OC COO (B mocnexaneit
penaxiuu ot 12.08.2022)




JCATCIbHOCTH
MNPUMCHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

[ICHHOCTH MacTepCTBa,
TPYAOTIO0HE;
- TOTOBHOCTh K  aKTHBHOM

ACATCIIbHOCTH TEXHOJIOTHYECKOM
U COLMAJIBbHON HANpaBICHHOCTH,
CIOCOOHOCTh MHHUIUUPOBATH,
IUIAHUPOBATh U CAMOCTOSITEIHEHO
BBIIIOJIHATD TaKYI0 JCATCIBbHOCTD,
- MHTEpeC K pa3lM4yHbIM cdepam

npodeccroHabHOM
NeSITeNIbHOCTH,

OBnanenune YHUBEPCATbHBIMU
y4eOHBIMU M03HABATEJIbHBIMU
JICACTBUSAMMU:

a) 0azoBbIe JIOTH4YecKHue
AeHCTBHSA:

- CaMOCTOSITENIbHO
(bopmynHupoBaTh u
aKTyaJlu3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIMBATh CYIICCTBEHHBII
MpU3HAK WM OCHOBaHUS ISt
CpaBHEHHsI, KiIacCU(UKAUN U
0000IIIEHHS;

- OTIPEACIISATH eI IeATeTbHOCTH,
3a7aBaTh MapaMeTpbl U KPUTEPUU
HX JIOCTHKCHHUS,

- BBIIBJISITh 3aKOHOMEPHOCTH U
MIPOTHUBOPEUUS B
paccMaTpUBAEMbIX SIBJICHUSIX;

- BHOCUTb  KOPPEKTHUBHI B
JIEATEIIbHOCT, OIICHUBATH
COOTBETCTBHE pe3yIbTaToOB
LeJIsM, OLICHUBATh PHUCKH
MOCJIEICTBUU NCATEIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIICHHE npu pereHnn
KU3HEHHBIX TIpoOIieM

0) 0a30oBble HCCJIEI0BATEIbLCKHE
JNelCTBUA:

- BIAJCTh HaBBIKAMH y4eOHO-
HCCIIEIOBATENBCKOW U MPOEKTHOM

JIEATEIIbHOCTH, HaBbIKAMH
paspereHus mpoodeM;

- BBISABJISITH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3HU u
aKTyaJIN3UPOBATH 3a1a4y,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS,
HAaXOJUTh apryMEHTBI JUISt
JI0KA3aTeIIbCTBA CBOMX
YTBEPKJICHUH, 3a/1aBaTh

napaMeTpbl U KPUTEPUHU PEIICHUS;

TPaMOTHOCTH 4YeJIOBEKA ISl PEIICHHS
KHU3HEHHBIX MPoOIeM;
c(OpPMHPOBAHHOCTh
pacKpbIBaTh coJepKaHue
OCHOBOITOJIATAIONINX ~ OHMOJIOTHYECKUX
TEPMHHOB W TIOHSTHIA: XU3Hb, KIIETKA,
TKaHb,  OpraH, OpraHWU3M,  BHI,
MOMYJISIIKS, JKOCHCTEMa, OHOIEHO3,
ouocdepa; MeTab0JIn3M (oOmenH
BEIIECTB W TPEBpAICHHE JSHEPrHH),
romMeocras (camoperynsmus),
OnocHHTE3 Oerxa, CTPYKTypHast
OpraHu3aIus KHUBBIX CHCTEM,
JIMCKPETHOCTD, caMOoperyJsnus,
CaMOBOCIIPOU3BEICHHE (PETIPOLYKITHS),
HACJIe/ICTBEHHOCTD, U3MEHUYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BHUTHE,
YPOBHEBasi OpraHU3aIus;

YMEHHUS

c(hOpPMHUPOBAHHOCTH YMCHHUS
pacKkpbIBaTh cojziep>KkaHue
OCHOBOIIOJIATalONUX  OHMOJOTHYSCKUX
TEOpUM W  THUNOTE3:  KJIETOYHOW,
XPOMOCOMHO, MYTalMOHHOM,
SBOIIOIUOHHOM, MPOUCXOXKICHUS
JKM3HHU U 4EJIOBEKA;

c(hOpMUPOBAHHOCTH yYMEHUS
pacKpbIBaTh OCHOBOMOJIAraroIue
OMoJIOrHYecKue 3aKOHBI u
3aKOHOMEPHOCTH (T. Mennens,
T. Moprasa, H.N. Basunogna,

3. I'ekxenst, ®. Mromnepa, K. Bopa),
TPAHMIIBl UX TPUMEHUMOCTU K YKUBBIM
CHCTEMaM;

npuOOpeTeHNe  OMbITa MPUMEHEHHS
OCHOBHEIX METOI0B Hay4YHOTO
MO3HAHMS, UCTIONIb3YEMBIX B OMOIOTHH:
HAONIONEHUS H  OIMCAHHS O KUBBIX
CUCTEM, TIPOLIECCOB U  SIBICHMII;
OpraHu3aIu i MIPOBEICHHUS
OMOJIOTHYECKOTO AKCIIEPUMEHTA,
BBIIBIDKCHHS  THIIOTE3,  BBISIBJICHUSA
3aBUCUMOCTH MEXKIYy HCCIeNyeMbIMU
BEJIMYMHAMU, OOBSICHEHUS TTOJTYYSHHBIX
pe3ynbTatoB  u  (opMyITHpOBaHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM HAyYHBIX
MOHSTUHI, TEOPUI U 3aKOHOB;
c(hOpMUPOBAHHOCTh YMEHUS BBIJIEIATH
CYILLIECTBEHHbIE TPU3HAKU BHUPYCOB,
KJIETOK  TPOKApHOT W  DYKAPHUOT;
OJHOKJICTOYHBEIX M MHOTOKJICTOYHBIX
OpTraHWU3MOB, BUJOB, OMOTEOIICHO30B U
9KOCUCTEM; OCOOCHHOCTH IMPOIIECCOB




- AQHAJIM3UPpOBATH IIOJIYUYCHHEBIC B

xoJe petieHus 3a/1aun
pe3yNbTaThI, KPUTHYECKH
OIICHUBAaTh MX JOCTOBEPHOCT,
MPOTHO3UPOBaTh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- yYMeTh NEPEeHOCHTHh 3HAHUSI B
MM03HABATEJIbHYIO "
MIPAKTUYECKYIO obrnactu
KU3HEIESTeIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
pa3HBIX MMPEIMETHBIX 00JIaCTeH;

- BBIABMIaTh HOBBIE  HJEH,
npeaarath OpUTHHAJTILHBIC
MOJXObI U PEIICHUS;

- CIIOCOOHOCTH MX HCIIOJb30BaHMS
B MO3HABATEILHON M COLMAJIbHON
MIPAKTUKE

oOMEHa BEIIECTB M MPEBpaIICHUS
SHEPruu B  KJIETKe, (OTOCUHTE3A,
IJIACTHYECKOTO W JSHEPreTHYECKOTO

oOMeHa, XeMOCHHTE3a, MUTO3a, Meii03a,

OILTOIOTBOPEHHS, pa3BUTHS u
Pa3SMHOXKCHUA, HHIUBUIYAJIBbHOI'O
pa3BuTHs opraHu3Ma (OHTOreHe3a),
60pbOBI 3a CYIIIECTBOBAaHHUE,
€CTECTBEHHOTO otoopa,
BHI000pa30BaHUs,

IPUCIIOCOOJICHHOCTH  OPraHU3MOB K
cpene oburaHus, BIUSTHUS
KOMITOHEHTOB 9KOCHUCTEM,
AHTPOIIOTCHHBIX N3MEHECHUHU B
IKOCUCTEMAX cBOEIH MECTHOCTH,

KpYroBOpOTa BELIECTB M IPEBpAIlCHHE
sHeprum B omocdepe;
cOpPMUPOBAHHOCTh yMEHHS pelIaTh
OuMoJIOTHYEeCKHe 3a/laud, COCTaBIIAThH
TCHOTHIIMYECKUE CXEMbI CKPCIUBAHHS
JUISS  Pa3HBIX THIIOB HACJICTOBAHHMS
NPU3HAKOB y OPraHU3MOB, COCTaBIISATh
CXEMBI IepeHOca BEIICCTB U YHEPTUH B
IKOCHCTEMaXx (IIeTH TUTAHUS, TUIICBHIC
CETH)

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOUCKA, aHAJIHM3a U
HUHTEPIpPETAINN
uHpOpMaLUU 1
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAIBHON
JeSTeNbHOCTH

B obsiacTH HeHHOCTH HAY4YHOIO
MO3HAHUS:

- c(hOpMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAaYKH u 00111eCTBEHHOM
NPAKTUKM,  OCHOBAaHHOIO  Ha
Jajore KYJIBTYP,
CIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOEr0 MeCTa B IMOJIUKYJIBTYPHOM
MUDE;

- COBEpULICHCTBOBAHME SI3BIKOBOU
W YUTATEIBCKOW KYJIBTYPHl Kak
CpeACTBa B3aMMO/ICHCTBUS MEXKIY
JOABMH U TIO3HAHUS MUDA;

- OCO3HAaHWE IEHHOCTH Hay4YHOH
NeSITeTbHOCTH, TOTOBHOCTh

OCYIIECTBJIATh  NPOEKTHYH U
HCCIIEIOBATENBCKYIO
JEATEIbHOCTh WHIAMBUIYAIbHO H
B IpyMmIe;

OBsnanenne YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HAaBATEILHBIMU
JIEUCTBUSMU:

B) padora ¢ ungopmaumei:
- BJIQJIETh HAaBBIKAMHU MOJYYECHUS

c(hOpPMHUPOBAHHOCTH YMCHHIMA
KPUTHYECKH OLCHMBATh HMH(OpMAaNnio
OHOJIOTUYECKOT0 coJiepKaHus,
BKJTFOYAIOIIYIO TICEBJJOHAYYHBIC 3HAHMUS
U3 Pa3IMYHBIX HCTOYHUKOB (CpeicTBa

MaccoBod  uH(pOpMaIMH,  HAy4HO-
MOMYJISIPHbIE MaTepuabl);
MHTEPIPETUPOBATh STUYECKUE ACIIEKTHI
COBPEMEHHBIX HCCIIEIOBAHU I B
O6uosioruu, MeAULMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rio0aybHbIe
JKOJIOTUYECKHE poOIIEMbI
COBPEMEHHOCTH,  (OpMHpOBATH IO
OTHOIIEHHIO K HHM COOCTBEHHYIO
MIO3ULIHIO;

c(hOpMUPOBAHHOCTh YMEHHI CO3/1aBaTh
COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE
COOOIIIeHUsI Ha OCHOBE OMOJIOTHYECKOM
uH(pOopMaIu u3 HECKOJIBKUX
HMCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmnapat OMOJIOTHH




uHpopMaMd U3  HUCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEJILHO
OCYIIECTBIISITh IIOMCK, aHAaJM3,
CUCTEMATU3ALINIO u
HHTEpPIpETAIIIO uHbopMaIu
pa3snUYHBIX BHIOB H  (opm
MIpe/ICTaBIICHHUS;

- CO37aBaTh TEKCTHI B PA3TMUYHBIX
dbopMaTax ¢ y4eToM Ha3HAYCHHS

uHpOpMaIu u () (S:10)71
ayIUTOPHH, BBIOUpAs
ONTUMAJIbHYIO bopmy
IPE/ICTAaBICHUS U BU3YyalH3aLliH1;

- OLEHHMBATh  JIOCTOBEPHOCTD,

JICTUTUMHOCTB I/IH(l)OpMaLII/II/I, €C

COOTBETCTBHUE IPaBOBBIM 5
MOPaJIbHO-3TUYECKHM HOPMaM;

- HCIIOJIb30BAaTh CpencTBa
WH(POPMAIIMOHHBIX u
KOMMYHUKAITUOHHBIX TEXHOJOTHIM
B pelIeHun KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c
COOJIrOIeHUEM TpeOOBaHM
PrOHOMUKH, TEXHUKHU
0e30I1acHOCTH, TUTHEHBI,

pecypcocOepekeHusi, IPaBOBbIX U
THYECKUX HOPM, HOPM
MH()OPMAIMOHHON OE30MaCHOCTH;
- BJIAJICTh HaBBIKAMHU
pacro3HaBaHHs " 3aIUTHI
uHbopManMy, UHPOPMALNOHHOM
0€30MaCHOCTH JJUYHOCTH

OK 04. DOddextusHo
B3aMMO/IEHICTBOBATh U
paboTaTh B KOJIJIEKTHBE U
KOMaH e

- TOTOBHOCTh K CaMOPAa3BUTHIO,
CaMOCTOSATEJIbHOCTHU u
CaMOOIIPEIEIIEHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKON, IIPOEKTHON U
COITMAJIBHOM ASSITEIBHOCTH;
OBjaseHne yHHMBEPCAIbHBIMH
KOMMYHUKATHUBHBIMU
AeCTBUAMU:

0) coBMeCTHas 1eSITeJIbHOCTD.

- TIOHMMaTh © HCHOJb30BATh
MpPEeUMYIIeCTBA KOMaHIHOW U
WHIUBUAYAIBHON paboOTHI;

- IPUHUMATH IEJIH COBMECTHOM
JeSATEIbHOCTH, OPTaHU30BbIBATh U
KOOPJAMHHUPOBATH JCHCTBUSA TIO €€
JOCTH>KEHHUIO: COCTaBJISATh IUIAH
JNEUCTBHM, pacupenessiTb poiid ¢
y4€TOM MHEHUW  YYaCTHHUKOB

MpuoOpeTeHne OmbITa PUMEHEHUS
OCHOBHBIX METOJ0B HAaY4YHOTO
MO3HAHMS, UCTIONIb3YEMBIX B OMOJIOTHH:
HAOJMIOMEHUS W  OIMCAaHUS  KHUBBIX
CHUCTEM, IIPOLECCOB U  SBJIICHUM;
OpraHu3aIu u MPOBEICHUS
OMOJIOTHYECKOTO DKCIIEPUMEHTA,
BBEIIBMOKEHHS  THUIIOTE3,  BBISIBJICHUS
3aBUCUMOCTU MEXIY HCCIEIYEMBIMU
BEJIMYMHAMU, OOBSICHEHUS TTOJTYYCHHBIX
pe3ynbTatoB  u  (popMyITUpOBaHUS
BBIBOJIOB C MCITOJIb30BAaHUEM HAYYHBIX
TOHSTUHI, TEOPUI U 3aKOHOB




o0cyxnaTh

COBMECTHO paboThI;
- KOOPJMHUPOBATH W BBIIOJIHATH
paboTy B YCIOBHSX pEaJbHOTO,

pe3yabTaThl

BUPTYaJIbHOTO u
KOMOWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBISITh  MO3UTHUBHOE
CTpaTernyeckoe TIOBEJEHUE B
Pa3IMYHBIX CUTYaIusX,
MIPOSBIIATH TBOPUYECTBO u
BOoOOpakeHue, OBITh
MHUUATUBHBIM

OBiajgeHne yHUBEpPCAIbHBIMH

peryJATUBHBIMH JeHCTBUSIMU:
r) IpUHSTHE Cce0si M JPyrux
JIIONeNn:

- IpUHUMATb  MOTHBBI U
apryMEeHThl [JpYrux JIIOAEH IIpU
aHaiuse pE3yJIbTaTOB
JeSATEIbHOCTH;

- IPU3HABaTh CBOE MPABO M MPaBO
JIPYTUX JIIOJIEH Ha OIIHOKY;

- pa3BUBaTh CIIOCOOHOCTD
MOHUMATb MHP C  TO3UIUHU
JPYroro 4enoBeKa

OK 07. ConencTBOBaThH
COXPAHCHHUIO
OKpY>KaroIen cpessl,
pecypcocOepeKeHuIo,
MPUMEHSITh 3HaHUS 00
W3MCHCHHU KIIUMaTa,
MIPUHIIMITEI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ (eKTHBHO AecTBOBATH
B UpE3BBIYAITHBIX
CUTYAITUAX

B o0yacTH 3K0J0rHYE€CKOT0
BOCIIUTAHNA:

- c(hOpMUPOBAHHOCTH
3KOJIOTUYECKOMN KYJIBTYPBI,
MMOHUMAaHUE BJIWSHUS COLHAILHO-
SKOHOMHUYECKUX IPOIECCOB Ha
COCTOSIHUE MIPUPOIAHOU 51
COIMAJIbHOW CpeJlbl, OCO3HaHHE
r100aIbHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IJTAaHUPOBaHUE u
OCYIIIECTBJICHUE  JEHUCTBUM B
OKpY>Kalollle cpelie Ha OCHOBE
3HAHUS 1eyiel  yCTOMYMBOTO
pa3BUTHS YEJIOBEYECTBA;
AKTHBHOE HENPUATHE JEHUCTBUM,
MIPUHOCSIINX Bpel OKpYyKaroleh
cpene;

- YMEHHE MPOTHO3UPOBATH
HeOIaronpusTHbIC

JKOJIOTHYECKHUE MOCIICICTBUS
MPEINPUHUMAEMBIX JICUCTBUM,
MpeI0TBpAIATh HX;

- pacimpeHne OTIbITa
JIeSITeIbHOCTH AKOJIOTHYECKOM
HaIpaBJIE€HHOCTH;

c(hOpMHUPOBAHHOCTh yYMEHUS
OPUMEHSTh TIOJYYCHHBIC 3HAHUS IS
00BsACHEHUS OHOJIOIrHYECKUX
IPOIIECCOB U SIBJICHHUM, U TPUHATHS
NPaKTUIECKUX peleHHi B
MOBCEIHEBHOM  JKW3HM C  IIEJIBIO
obecreyeHnss 0OE€30IMACHOCTH  CBOErO
3I0POBbSI M 3JIOPOBBS OKPYKAIOIINX
Jr07IeH, cOOI0IeHNs 3I0pOBOT0 00pasa
KU3HH, HOPM TPaMOTHOTO TIOBE/ICHUS B

OKpY)Kalollle  MPUPOAHOM  Cpele;
MOHUMaHUe HEOOXOIUMOCTH
HCTIOB30BaHUSA JIOCTHUKEHHI
COBPEMEHHOI ouonoruu u
OMOTEXHOJIOTHUN JUIsl  PallMOHAIBHOTO
IPUPOJONIOIB30BAHMS




- OBJIAZICHHE HaBbIKAMU Yy4eOHO-
HCCIIEA0BATENIbCKOM, IPOCKTHOM U
COLIMAJIbHOU JESITEIbHOCTH

I[IK 2.5  Cobmronath
TpeboBaHus OXpaHsbl
OKpYy>Karolen cpenbl,
OXpaHbI Tpyla u
IIPOMBILLIICHHOU

0e30MacHOCTH npu
CTPOMUTENBLCTBE u

IKCIUTyaTalluK  HKEJIC3HBIX
JOpOT.

- c(hOpMHUPOBAHHOCTh yMEHUSs Ha OCHOBE benepanpHOTO
KJIacCU(UKALMOHHOTO KaTajlora OTXOJOB OINPEAENsATh KIACC OMacHOCTH

OTXOJIOB; arperarHoe COCTOSHHWE U (QHU3UUECKyl0 (OpMy OTXOJOB
MPOU3BOJICTBA;

- OBJIAJICHUE METOJAaMH  OIpPEACIECHUs]  IOKa3aTeledl  yMCTBEHHOM
paboToCOCOOHOCTH, 00BsICHEHHE MOJYYECHHBIX  PE3yJbTaTOB U

(dbopMynMpoBaHHe BBIBOAOB (IMMCHMEHHO) C HCIIOJIb30BAHHEM HAyYHBIX
MOHSITUH, TEOPUI U 3aKOHOB;

- cOpMUPOBAHHOCTh YMEHHUS aHATU3UPOBATh MH(DOPMAIHMIO O HAYYHBIX
JOCTIDKCHHMSIX B 00JacCTH TI'E€HETHYECKHX  TEXHOJOTHH, KJICTOYHOM
WHXCHEPUH, MMUIIEBBIX OMOTEXHOJIOTHIA,

- cOpMHPOBAHHOCTh YMEHHUS aHAIM3UPOBATh MH(POPMAIHMIO O Pa3BUTHU
MIPOMBIIIIICHHBIX OMOTEXHOJIOTHI M MX TPUMEHEHUH B KU3HH YEJIOBEKA




2 CTPYKTYPA U COJEP)KAHUE YUYEBHOU JJUCIIUIIJIMHBI (ITPEJIMETA)

2.1 O0beM yueOHON AMCUMIIMHBI (TIpeaMeTa) U BUABI Y4eOHOil padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 72
B T.U.
O0bém o0pa3oBaTeIbHOI NPOrpaMMbl YUeOHOI IMCUMIIMHBI (TpeaMeTa) 61
B T.U.
OcHoBHOe coJep:kaHue 43
B T.U.
Copep:xanue yueOHOro MaTepuana 33
MPAKTUYECKHUE 3aHATHS 8
J1a00paTOPHBIE 3aHATHS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE 12
B T.4..
TeopeTudyeckoe olOyueHue 2
MPAKTUYECKHUE 3aHATHS 8
J1a00paTOPHBIE 3aHATHS 2
KonTtposabHas padora 4
CamocrosiTesibHasi paboTa o0y4yaroierocs (Bcero) 11
IIpome:xkyTounas arrecrauus B popme 2

oughghepenyuposannozo 3auema (2 cemecTp)




2.2 TemaTnuyeckuii IVIaH U cofep:kaHue y4eOHoi qucuuminnbl (mpeavera) OYIL.13 BUOJIOI'UA

®opmupyemble
HaumenoBanue Conep:kaHue y4eOHOTr0 MaTepHuaJia, NpaKkTUu4YecKkue M JadopaTopHble 3aHITHSA, Oo0bem
pa3/ieJioB M TeM CaMOCTOsITe/IbHasi padoTa o0yyarmmxcst yacop | O LReTeHIMM
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pasznea 1. KileTka — cTpYKTYPHO-(PYHKIMOHAJIbHASI € IMHUIIA )KUBOT 0 16
Tema 1.1. 3 OK 01
buosiorust kak Coaep:kanue y4eGHOro MaTepuaia 2 OK 02
Hayka. O0mas CoBpeMeHHBIE OTpaciau Ouosorndeckux 3HaHWd. CBs3p OMOJNOTMM C JAPYrUMH HAayKaMH: OMOXHUMUS,
XapaKTepuCcTUKA ouodusnka, OMoHMKa, TeHoreorpadus u Jp. Poib 1 MecTo Ononoruu B GOpMHUPOBAHUN COBPEMEHHOM
KU3HU HAYYHOH KapTHUHBI MHpa. YPOBHU OpraHu3aluy XuBoM marepuu. OOmIas XapakTepUCTHKA >XKU3HH,

CBOMCTBA JKUBBIX CUCTEM. XUMHUYECKUH COCTAB KIIETOK

CamocrosiTeibHas padora odyuarommxcs Nel 1

1. 3anonHeHue TaOIUIBI C ONMCAHUEM METOJOB MHUKPOCKONHMPOBAHUS C HUX JOCTOMHCTBAMHU H

HeJ0CTaTKaMH.

2. 3anonHeHue Tabauibl «Bkiax ydeHbIX B pa3BUTHE OUOIOTHI.

3. 3anonHeHre CpaBHUTEIbHON TAOJIUIIBI CXOJCTBA U Pa3IMUUi )KMBOT'O U HEKHUBOTO.
Tema 1.2. 4 OK 01
CTpykTypHO- Conepixanue y4yeOHOro MaTepuasa 1 OK 02
(pyHkunonanbHan Knerounas teopuss (T. IIBann, M. llneiinen, P. BupxoB). OCHOBHbIE NOJOKEHUS COBPEMEHHOMN OK 04
OpraHu3anus KJIETOYHOW TEeOpuU. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUH M IYKaPUOTHYECKHM.
KJIETOK OJHOKJIETOUHbIE U MHOTOKJIETOUHble OpraHu3mbl. CTpoeHue NmpokapuoTHueckod kieTku. CrtpoeHue

syKapuoTHueckoil kieTku. Hekierounsle popmbl )kU3HU (BUPYCHI, bakTeprodarm)

IIpakTnyeckoe 3ansitue Nel 1

Bupycuble u OakrepuanbHble 3aboneBanHus. OOmMe NPUHLUIBI HCIOIb30BAHUS JIEKAPCTBEHHBIX

BeniecTB. OcOOEHHOCTH MPUMEHEHHSI aHTUOMOTHKOB.

Ilpeocmaenenue ycmmuvix coobwenuii ¢ npezenmayuetl, NOO2OMOBIEHHbIX NO NEPEYHI0 UCMOUYHUKOB,

PEKOMEHO0BAHHbIX npenodasamenem

JlabopaTopnasi paGora Nel 2

CrtpoeHue KIEeTKH (pacTeHHMsl, )KUBOTHbIE, TPUOBI) U KJIETOUHbIE BKIIOUEHHS (Kpaxmai, KapOTHHOU[BL,

XJIOPOTIJIACTHI, XPOMOILJIACTHI)
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Tema 1.3. 4 OK 01
CrpykTypHO- Copaepxxanue yueOHOro MaTepuasa 2 OK 02
¢pynxuuonanbubie | XpomocomHass Tteopuss T. Moprana. CtpoeHue XpomMocoM. XpPOMOCOMHBIM HaOOp KIETOK,
(axTops! TOMOJIOTHYHBIE ¥ HErOMOJIOTHYHBIE XPOMOCOMBI, TalyIONHBIN U AUIUIOUAHBIN Habop. HykinenHosbie
HacjaeacrBeHHocTn | kucnotel: JIHK, PHK HaxoxneHue B KieTke, uX cTpoeHHE M (GYHKIMHA. MaTpUYHBIC IMPOIECCH B

KJIIETKE: peruTuKanus, OnocuHTe3 Oenka, penapanus. [ eHeTHIeCKuil KOl M €r0 CBOMCTBA

IIpakTuyeckoe 3ansaTue Ne2 2

Pemenue 3a1au Ha onpeieneHne MOCIEA0BATEIbHOCTH HYKJIEOTHI0B, AaMUHOKHCIIOT B HOPME U B Cllydae

M3MEHEHUs NoclieIoBaTenbHOCTH HyKieoTuaoB JJHK
Tema 1.4. 2 OK 02
O0MeH BewecTB M Coaep:xanue yueOHOro MaTepuaJia 1
NpeBpalleHue [TonsTne MeTaboMM3M. ACCHMWIISIAA M JUCCUMWIALUS - JIBE CTOPOHBI MeTabonmu3Ma. Tumbl oOMeHa
JHEPI'MH B KJIETKe BEIIECTB: aBTOTPOGHBI U TerepoTpodHbIN, a’poOHBIA M aHa’dpoOHBIA. [lmacTuueckuit 0oOMeEH.

®dotocuHTE3. XEMOCHHTES

CamocrosiTeibHas padoTa odyuarommxcs: Ne2 1

3anojHeHne CPAaBHUTEILHOM TaOJIMIbl XapaKTEPUCTUK TUIIOB OOMEHA BEIIECTB
Tema 1.5. 2 OK 02
JKuznennptii unkia | Cogepkanue y4efHOro MaTepuaia 1 OK 04
KJ1eTKd. MuTto3s. Kiterounslii 1uki, ero nmepuonabl. MUTO3, €ro CTaJiuHd U MPOMCXOJALIME IPOLECCHL. bronorndyeckoe
Meiio3 3HaueHue Muro3za. Meio3 u ero craguu. [loBenenue xpomocom B Mmeiose. Kpoccunrosep.

bronornyecknii cMbICI Meio3a

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne3 1

Pa3paboTka 1€HTHI BpEMEHH KU3HEHHOTO 1IMKJIA KJIETKU
KonTpouabnas MonexyspHbI ypOBEHb OPTaHU3ALMH KUBOTO 1
pabora
Pa3nea 2. Ctpoenue u pyHKIMH oOpraiusma (Bcero) 18

(14+4)

Pa3nes 2. Ctpoenue u pynkuuu opranusma (1 cemecrtp) 14
Tema 2.1. CTpoenue 1 OK 02
OpraHusma Copaepxxanue y4yeOHOro MaTepuasa; 1 OK 04

MHOroKIeTOYHbIE OpraHu3Mbl. B3anMOCBSI3b OpPraHoB M CHUCTEMBI OpPraHOB B MHOTOKJIETOYHOM

opranusMme. ['oMeocTas opranusma U ero noJiiep>kaHue B Mpolecce )KU3HeAITeIbHOCTH
Tema 2.2. 3 OK 02
Dopmbl CoaepxxaHue y4yeOHOro MaTepuasa 2
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Pa3MHOKeHUsl @opMbl pa3MHOXKEHHUSI OpraHu3MoB. becrnosnoe u monoBoe pa3MHOXeHHe. Buasl Gecnosnoro
OpPraHu3MoB pasMHOxkeHus. IlonoBoe pa3MHOxeHue. ['ameroreHe3 y >KMBOTHBIX. CriepMaToreHe3 M OOIEHE3.

Crpoenue noJjoBbIX K1eToK. Onaoq0TBOpeHHe

CamocrosiTeibHas padora o0yuyarommxcs Ned 1

3arnosHeHHEe TaOIMILIbI ¢ KPATKOM XapaKTepUCTUKON U puMepamMu (opM pa3MHOKEHUsI OPraHu3MOB
Tema 2.3. 2 OK 02
Onrorenes Conep:kanne y4e0HOro MaTepuaja 2 OK 04
pacreHmi, WNuauBuyabHOE pa3BUTHUE OPTaHU3MOB. DMOpHOreHe3 u ero craauu. IloctamMOproHaNBHBINA EPUOI.
KUBOTHBIX U Cragun nocTaSMOpPUOHAIBHOIO Pa3BUTHS Yy KMBOTHBIX M denoBeka. [IpsimMoe m HempsMoe pas3BHUTHE.
4eJ10BeKa buonoruueckoe crapenue u cmeptb. OHTOreHe3 pacTeHU
Tema 2.4. 4 OK 01
3aKkoHOMepHOCTH Copaepxxanue yuyeOHOro MaTepuasa 2 OK 02
HaCJIe0BaHUA OcHOBHBIE TOHSATHS TEHETUKH. 3aKOHOMEPHOCTH oOpa3oBaHMs ramer. 3akoHel [. Mengens OK 04

(MOHOTHOPHIHOE M TOJUTHOPUAHOE CKpeluBaHue). B3anmoaelicTBiue reHoB

IIpakTHyeckoe 3anaTHe Ne3 2

Pemienue 3aau Ha onpeziesieHre BEpOSTHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX IIPU3HAKOB IIPU MOHO-,

Y-, TOJUTMOPUIHOM U AHAIM3UPYIOUIEM CKpPELIMBAaHUHM, COCTABJIEHUE TIE€HOTUIIMYECKUX CXEM

CKpEeLMBaHUs
Tema 2.5. 4 OK 01
Cueniensnoe Copnepxanue yueOHOro Mmarepmuasa 2 OK 02
HacJle/l0BaHue 3akonbl T. Moprana. CuerieHHOe HacleOBaHHME T'€HOB, HapylleHue curemieHus. Hacnenosanue
NPU3HAKOB IIPU3HAKOB, CLETIEHHBIX C [TOJIOM

IIpakTuyeckoe 3ansaTue Ned 1

Pemenne 3amau Ha oOIpeneicHHE BEPOSTHOCTH BO3HUKHOBEHHUS HACIIECACTBEHHBIX IIPU3HAKOB IIpU

CIIETUIEHHOM HACJIEI0BaHUH, COCTaBICHNE TeHOTUITMYECKHUX CXEM CKPEIINBAHUS

CaMmocrosiTeibHasi padoTa o0yuarommxest Neb 1

Pa3paboTka rnoccapus

2 cemecmp 42

Paszgea 2. Ctpoenne u pyHkuuu opranusma (2 cemecrtp) 4
Tema 2.6. 3 OK 01
3akoHOMepHOCTH Conep:kaHue y4eGHOr0 MaTepHuasa 2 OK 02
U3MEHYUBOCTH W3MeHYnBOCTh MpPU3HAKOB. BHIbI W3MEHUYMBOCTH: HACIEACTBEHHAas M HEHACJIEICTBEHHas. 3aKOH OK 04

TOMOJIOTHUECKUX PSIOB B HacieiacTBeHHOW u3MmeHumBoctu (H.M. BaBuioB). MyranumoHHas Teopus
VW3MEHYMUBOCTH. Buabl MyTaiuii 1 npuunHbl UX BO3HUKHOBeHUs. Kapuotun yenoseka. Hacneacteennbie
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3a0oyeBanusd 4ejoBeka. ['eHHBIE U XPOMOCOMHEIC Oosie3Hu 4enoBeka. boaesnm ¢ HaCHe,I[CTBeHHOI;'I
npeaApacIioJIOKCHHOCTBIO. 3HaucHUE MEIUIIMHCKOM TE€HETUKU B npeaoTBpallicCHUU W JICUCHUU
FeHEeTUYECKHX 3a00JIeBaHUI YeI0BEKa

IIpakTH4yeckoe 3ansaTue NeS 1

Pemenne 3amau Ha omnpeaeneHUe TUINA MyTallMd MpU Tepefade HaclIeACTBEHHBIX MPU3HAKOB,

COCTaBJICHUE T€HOTUITHYECKUX CXEM CKPEIUBaAHUS
KonTpoasnas Crtpoenue u GyHKIIMH OpraHu3Ma 1
padora
Pa3nen 3. Teopusi 3BoJ1Ionnu 9
Tema 3.1. UcTopus 3 OK 02
IBOJTOIHOHHOTO Copnepixanue y4eOHOro MaTepuasa 2 OK 04
y4eHHusl. [lepBbie »BomtormonHble koHuenuuu (K.b. Jlamapk, XK.JI. Broddon). DBomonmonHas Teopus
MukposBoouns Y. NapBuHa. CuHTETHYECKAs TEOPHs IBOJIOLUU U €€ OCHOBHBIE MOJOKEHUSI.

MukposBomtorus. Tlomynsmust Kak dJIeMEHTapHas CIWHWIA DBOJIONUU. | €HeTHYECKUE OCHOBBI

SBOJIIOIMH. DJeMEeHTapHble (aKTOpbl SBONMIONMH. EcTecTBeHHBIN OTOOp - HampaBiSIIOIIMKA (hakTop

sBOIIFOIIMH. BU1000pa3oBaHue Kak pe3ysbTaT MHKPOIBOFOIHH

CamocTosiTeibHasi padoTa o0yuarommxcst Ne6 1

Pa3pabotka rioccapus

Pa3paboTka JeHThl BpeMEeHU Pa3BUTHS DBOJTIOIMOHHOTO YUCHUS
Tema 3.2. 3 OK 02
Maxkpo3Boonus. Conep:xaHue yuedOHOro MaTepuasa 2 OK 04
Bo3HukHOBeHUE H MakposBomorus. DopMbl ¥ ocHOBHBIE HampaBieHuss Makpossomonuu (A.H. Cesepuos). Ilytu
pa3BUTHE )KM3HU HA | JTOCTWIKEHHUS Omosiornueckoro nporpecca. CoxpaneHue 6uopazHooOpasus Ha 3eMIie.
3emure ['unoTe3sl U TeOpUM BO3HUKHOBEHHUSA XM3HU Ha 3emie. [losiBieHHe MEpBBIX KIETOK W UX IBOJIOLIHS.

[TpokapuoTel # 3yKapuoOThL. [IpOMCXOXKIEHWE MHOTOKICTOYHBIX OpPraHW3MOB. BO3HHKHOBEHUE

OCHOBHBIX I[apCTB DYKapUOT

CamocrosiTeibHas padora o0yuyarommxcst Ne/ 1

Pa3zpaboTka neHTHI BpeMEHH BOSHUKHOBEHHUS U PA3BUTHS )KU3HU HA 3emiie
Tema 3.3. 3 OK 02
IIponcxoxnenne Coaep:xanue yueOHOro MaTepuaJia 2 OK 04
YeJI0BCKA — AHTponosiorusi — Hayka o yenoBeke. CHcTeMaTHdecKkoe IMooKeHrne desnoBeka. CXOICTBO M OTIUYUS
AHTpoOIOI'¢HEe3 YeJIoBeKa C )KUBOTHBIMU. OCHOBHBIE CTaIMM AHTPOTIOTE€HE3a. DBOIIOLUS COBPEMEHHOTO YeJIOBEKa.

YenoBeueckue pacel MU HUX CIAUHCTBO. Bperl U OYTH PpacCCICHUA 4YCIOBCKAa II0 IIIAHCTE.
HpI/ICHOCO6HCHHOCTB YCJIOBCKA K PA3HBIM YCJIOBUSAM CPCJbI
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CamocrosiTe/ibHasi padoTa odyuarommuxcsi Ne
Pa3paboTka JIeHThl BpeMEHH MPOUCXOXKICHUS YEIOBEKa

Paszngea 4. Dxojiorus 17
Tema 4.1. 2 OK 01
JKOJIOTHUECKHE Cognepsxanue yueOHOr0 MaTepuaJa 2 OK 02
(axTops! M cpeasl Cpenbl 0o0MTaHHS OPraHM3MOB: BOJHAs, HA3€MHO-BO3/YIIHAas, I1OYBEHHAs, BHYTPHUOPTaHW3MEHHAs. OK 07
KU3HU DU3NKO-XMMUYECKHE OCOOEHHOCTH cpell oOuTaHusi opraHu3zMoB. IlpucnocoOsieHus OpraHuzMoB K

XKHU3HH B pasHbIXx cpenax. Ilonstue skomormueckoro ¢axropa. Kiaccupukamus 5KOIOTHYECKHX

daktopos. [IpaBmno muaumyma FO. JInbuxa. 3akon TosepantHocty B. Hlendopna
Tema 4.2. 3 OK 01
Honmyasinusi, Copnepixanue y4eOHOro MaTepuasa 1 OK 02
cooduiecTBa, DKoJjoruyeckas XapakTepUCTUKA BHMJA U MOMYJALMU. DKOJOTHYECKas HMILIA BUAA. DKOJIOTHYECKUE OK 07
IKOCHCTEMBbI xapakTepucTuku nonyniauuu. CoobuecTBa U 3KocucTeMbl. bronenos u ero crpykrypa. Cs3u Mexzy

opranuzMamMu B OuoreHo3e. CTpPyKTypHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: HPOAYIEHTBI, KOHCYMEHTHI,

penyueHTsl. KpyroBoport BenecTB u NOTOK 3HEpruu B skocucteme. Tpoduyeckue ypoBHU

IIpakTuyeckoe 3ansiTue Ne6 1

Pemienne mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3a/JlaHUil TI0 MEPEHOCY BEIIeCTBA W JHEPTHH B

9KOCHCTEMAX C COCTaBJICHHUEM TPOo(PHUUECKHX 1ienel M MupaMu OMOMacchl U SHEPIHU

CamocTosiTeibHasi padoTa o0yuarommxcest Ne9 1

CocTaBieHue cXeM KpyroBopoTa BelIeCTB
Tema 4.3. buocdepa 2 OK 01
- T100anbHas Conep:kaHue y4e0HOr0 MaTepHuasa 2 OK 02
IKOJIOTHYecKast buocpepa — xuBas o6Gonouka 3emun. Pa3Butme mnpencraBieHuit o Ouochepe B Tpyrsax B.U. OK 07
cucTemMa Bepnazackoro. O6nactu Ouocheps! 1 ee koMnoHeHThI. JKuBoe BelecTBo Onocheps! 1 ero GyHKIUH.

3aKoHOMEpPHOCTHU cymiecTBoBaHus Ouocheprl. OcodeHHOCTH Onocdepsl Kak riao0aabHON IKOCHCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB W OMOr€OXMMHYECKHE IIHKIIBL.

['o0OanbpHbIE IKOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHbIX Conepsxanue y4eGHOro MaTepuasia 2 OK 02
(paxkTopoB Ha AHTpONOreHHbIe BO3ACUCTBUS Ha OHocdepy. 3arps3HEHUs Kak BHJ] aHTPOIOTEHHOTO BO3JEHCTBHUS. OK 04
ouocgepy AHTpoOIOTeHHble BO3aeicTBUS Ha aTMmochepy. BosneiictBuss Ha runpochepy. BosgeiictBus Ha OK 07

autochepy. AHTpONIOTeHHBIEC BO3JCHCTBHS HA OMOTHYECKUE COOOIIECTBA. IIK 2.5

IIpakTnyeckoe 3ansitue Ne7 (mpogeccuoHaTIbLHO-OPUEHTHPOBAHHOE) 2

OTXO,Z[BI IMPOU3BOACTBA
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Tema 4.5. Bausinue 4 OK 02
COLMAIBHO- Copaepxxanue yueOHOro MaTepuasa 2 OK 04
IKOJOrHYECKUX 310poBbE U €ro coctapisomue. GakToppl, MOIOKUTENBHO U OTPULIATEIBHO BIUSAIOIIME HA OPraHU3M OK 07
(¢paxkTopos Ha yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3JCHCTBUI Ha 370POBbE YeNOBEKa (DJIEKTPOMArHUTHBIC MO, I1IK 2.5
310pOBbeE YeJ0BeKa | ObITOBas XUMMS, U30BITOUYHbIE HIYMBI, pajuanys U T.1.). AJantanus opraHu3Ma 4ejaoBeka K GpakTopam

okpyxatomierd cpeasl. [IpuHuumer ¢opmMupoBaHus 370poBbecOeperaromero nosefeHus. DOusnueckas

AKTUBHOCTb U 3/10pOBbe. BHOXMMHUYECKHE aCIEKThl PAIIMOHAIIBHOIO MUTAHUS

JlabopaTopnasi paGora Ne2 (mpo¢eccHOHAIBLHO-OPHEHTHPOBAHHOE) 2

YMcTBeHHas: pabOTOCIIOCOOHOCTH
KonTpoabnas TeopeTnueckre acieKThl SKOJIOTHH 2
pabora

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIAJTHOT0 MOAYJIsI)

Pa3znen 5. buosorus B :KN3HHA 10 OK 01
Tema S.1. 5 OK 02
Buorexuoaornu B | Cojep:kaHue yueGHOro MaTepuaia 2 OK 04
KU3HU KaXKI0T0 buorexHonorus kak Hayka ¥ Ipou3BOJCTBO. OCHOBHBIE HAIpaBJIEHUs] COBPEMEHHOW OMOTEXHOJIOIHH. IIK 2.5

Metoapt OunorexHonoruu. OOBEKTHl OMOTEXHOJIOTHH. DTHKAa OMOTEXHOJIOTMYECKMX M TE€HETHYECKHX

skcnepuMeHToB. [IpaBuna noucka M aHamu3a OMOIKOJOTMYECKOM HHPOPMALUU U3  PA3IUUHBIX

UCTOYHUKOB (Hay4yHass W ydeOHO-HayuyHas JUTepaTypa, CpPEICTBa MacCcOBOW HH(OpMAIUHU, CETb

WuTepHer u 1pyrue)

IpakTuyeckoe 3ansaTue Ne 2

Keiicel Ha aHanu3 MHQOPMAIMM O HAYYHBIX JOCTIDXKEHUSX B 0O0JACTH T€HETHUYECKUX TEXHOJIOTHi,

KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.

CamocrosiTeibHasi padota o0y4yarommuxcs Nel0 1

IloaroToBKa Nnpe3eHTanyu s 3alUATHI Kelca
Tema 5.2. 5 OK 01
Buorexnosnorumn B IIpakTnyeckoe 3ansaTHe Ne9 4 OK 02
npombiuLieHHocTH | Keiichl Ha aHanu3 MHGOPMAIMK O Pa3BUTHH TPOMBIIIICHHBIX OMOTEXHOIOTHI OK 04

I1IK 2.5

CamocrosiTeibHas padora odyuarommxcs Nell 1

ITonroroBka mpe3eHTalMy I 3alllUThl Kelica
IIpoMeskyTOUHast aTTecTAlUS N0 AUCHMILIMHE (MpeaMeTy): nuddepeHIInpOoBaHHbIN 3aueT 2
Bceero: 72
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3. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O IIPE/IMETA

3.1 TpeGoBaHusl K MUHUMAJIBLHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecnedeHUI0

VY4eOHbIi peaMeT peain3yeTcs B y4eOHOM KaOMHETe OMOIOTHH.

O6opynoBanue yaeOHOro KabUHeTA:

— II0CaJI0YHbIE MECTa MO KOJUYECTBY 00yUYaIOUINXCs;

— pabouee MECTO MpenoaBaTes;

— METOAMYECKUE MAaTePHAIIBI 110 TPEIMETY.

Texnuueckue cpenacrBa oO0ydeHHss pabodero Mecta NpPEnojaBaTels: KOMIBIOTEPHOE
000py/0BaHUE, COOTBETCTBYIOILIEE COBPEMEHHBIM TpeOOBaHMSIM O€30MaCHOCTH U HaI&XKHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJIB30BaHUS KaOMHETa C LENbIO
M3Yy4eHHUs Y4eOHOro mpeaMeTa, MyJlbTUMEANitHOe 000pyaoBaHue (IPOEKTOP U MPOSKIMOHHBINA SKpaH
WIM NHTEPAKTUBHAS J10CKa), JIOKAJIbHAsI CETh C BBIXOJIOM B Internet.

3.2. UudopmanmoHHoe odecnevyeHHe peaju3anu NporpaMmmbl

Jlnst peaimzanuy MporpamMmbl OMOIMOTeUHbIH (HOHT 00pa3oBaTEeIbHON OpraHU3aluU TOJIKEH
UMETh T[eYaTHbIE W/WIW DSJIEKTPOHHbIE oOpa3oBaTelibHble W  HH(POPMAIMOHHBIE PECYPCHI,
pPEKOMEHAYEMbIE JUTsl HCIIOIB30BaHMsI B 00pa30BaTeIbHOM IIpoIiecce.
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Ilepedyenn y4eOHBIX U3IaHN, JONOJHUTENbHOM JuTepaTypbl HHTEpHET-pecypcoB, 6a3bl
AAHHBIX 0M0JIMOTEYHOr0 (hoHaA:

3.2.1 OcHOBHbIE HCTOYHUKH:

1. buonorus: 10-ii kmacc: 0a3zoBelii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyonoB [u ap.] ; mox penakmueit B. B. [Taceunuka. - 5-e¢ usn., crep. - Mocksa :
[Tpocemenne, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : snexTpoHHbId // Jlanp :
snekTpoHHo]onbmoreynas cucrema. - URL: https://e.lanbook.com/book/334994 - Peskum mocTyma:
st apropu3. [lonb3oBaTeneii/

2. buonorusa: 11-ii kmacc: 06a3oBbIi ypoBeHb : ydyeOHuk / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. Py6uoB [u ap.]. - 6-e usn., crep. - Mocksa : [IpocBemnienue, 2024. - 272 ¢. - ISBN
978-5-09-112165-0. - Tekcr : anexTpoHHbIH // JlaHb : IEKTPOHHO-OMOIMOTEYHas cuctema. - URL:
https://e.lanbook.com/book/409211 - Pexxum mocTyma: [Jis aBTOPH3. MOJIb30BATEIICH.

3.2.2 Ilepeyens mpogeccHOHATbHBIX 0a3 JaHHBIX U MH(OPMAIMOHHBIX CHPABOYHBIX
CHCTEM:

3. Koncynprantlluroc : cipaBoYHO-TIOMCKOBasi cuctema : opurmansHbii caiit. — URL
: https://www.consultant.ru/. - TekcT : 3JIeKTPOHHBIN

4. Tapant : uHpopMaMOHHO - mpaBoBoil mopran. — URL : https://www.garant.ru/ . —
TeKcT : AJICKTPOHHBIN.

5. Kogmekc : nmpodeccuonanbnas crnpaBounas cuctema. - URL :http://www.kodeks.ru/. —
TeKcT : AICKTPOHHBIN

6. DOnekrpoHHas OubmMoTeka YUYeOHO-METOJAMYECKOrO0 IIEHTpa IO OOpa3oBaHUIO Ha
JKEJIe3HOIOPOKHOM TpaHcmopre : odunmanbHbiii cair. — URL : https://umczdt.ru/books/. —
Pexxum noctyna: 1 aBTOpU3. MOJIb30BATENECH. - TEKCT : 3JIEKTPOHHBIM.

7. Jlanb : anekTtponHas OuOnumoreuyHas cuctema. — URL : https://e.lanbook.com/. —
Pexxum noctyna: njig aBTOpuU3. MOJIb30BaATENEH. - TEKCT : 3JIEKTPOHHBIH.

8. BOOK.ru: snexrponHo-O0mbanoreunass cucrema : cait / KHOPYC : uzgarenbcTBO
yueOHoii uteparypbl. — URL : https://book.ru/. — Pesxxum moctyma: uisi aBTOPU3. MOJIb30BATENCH
- TekcT : 3NIEKTPOHHBII.

9. eLIBRARY.RU : nayunas snexTpoHHas 6ubimoreka : caiiT. — Mocksa, 2000. — URL
: http://elibrary.ru. — Pesxxum noctyna: st 3aperucTpup.. Mojb30BaTenei. — TeKCT : 37K TPOHHBIM.

10. MunucrtepctBo TpaHcnopta Poccmiickoit ®enepanuu : OQUIMATBHBIN CaWT. —
Mockaa, 2010-2025. — URL : https://mintrans.gov.ru/. — TeKcT : 371eKTpOHHBIN.

11. PXK] : opunmansusiii caiit. — URL : https://www.rzd.ru/. — Tekct : 31eKTpOHHBIH

12. ®denepanbHOE areHTCTBO JKEJIE3HOJOPOKHOTO TPAaHCIOpPTa : OQHUIIMANBHBIN CalT. —
Mockaa, 2009-2025. — URL : https://rlw.gov.ru/. — TeKcT : 371eKTPOHHBIH.
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHHMSA YYEBHOI'O IPEIMETA

KoHTpons u oreHka pe3yabTaToB OCBOCHHS YYEOHOTO TpEeAMETa PACKPBIBAIOTCS Yepes3
JTUCIUIUIMHAPHBIE pPe3y/ibTaThl, HalpaBiCHHbIE HAa (OopMHpOBaHHE OOIUMX U MPodeccrOHATbHBIX
KOMIIETSHIIH 0 pa3/ieiaM U TeMaM COJCpPKaHUs yIeOHOTO MaTepuaa.

[TpomexxyTounas arrecramus B hopme oughghepenyuposannozo 3auema.

Obman/upodeccuonanpasn Pa3znen/Tema THun oeHOYHBIX MePONPUATHH
KOMIIeTeH I Usl
Paznen 1. Kuaerka — | KonrponbHas pabora
CTPYKTYPHO- «MonexynsipHbIi YPOBEHb
(pyHKIHMOHAJIBHAS OpraHHu3aI1H )KUBOT0»
eIMHULA JKUBOTO
OK 01 Tema 1.1. buonorus kax | @poHTANBHBINA ONPOC
OK 02 HayKa. O6mas | 3anosHeHHE TaOIHIIBI c
XapaKTePUCTHUKA JKU3HU ONMCAHUEM METO/I0B
MHUKPOCKOIIUPOBAHUS C ux
JIOCTOMHCTBaMH U HEJOCTaTKaMU
3anonHeHne TabiauMubl  «Bkian
YUEHBIX B pa3BUTUE OUOJIOTUN»
3aroNHeHne CpaBHUTEIbHOMN
Ta0JIMLBI CXOJCTBA U pa3IU4Mi
YKUBOT'O U HEXKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemas ~ JTUCKYyCCHSL IO
OK 02 byHKIIMOHATbHAS BOIIPOCaM JICKIIUU
OK 04 OpraHu3aIus KIETOK Brinosinenue u 3anura
nabopaTOpHO PabOTHI
[IpakTrueckoe 3aHATHE.
[TpencraBienue YCTHBIX
COOOIIEHUH C  Tpe3eHTaIueH,
MIOATOTOBJIEHHBIX IO TIEPEYHIO
HUCTOYHUKOB, PEKOMEHJI0BAaHHBIX
IIpenoaaBaTeieM
OK 01 Tema 1.3. CrpykrypHo- | @poHTaIBHBINA ONPOC
OK 02 ¢dynkunonanbHble (akTopsl | [IpakTnueckoe 3aHaTue
HACJIEICTBEHHOCTHU
OK 02 Tema 1.4. O6MeH BeiecTB U | PpoOHTAIBHBIN OMpoC
IpeBpalleHle DSHEPruu B | 3allOJIHEHUE CPaBHUTEIbHOU
KIIETKE TaOMUIBl XapaKTEPUCTUK THUIIOB
oOMeHa BelIeCTB
OK 02 Tema 1.5. OJKusnennsiii | O6cyxaeHne 1Mo BOIpoOcam
OK 04 OUKJI  KIETKM.  MHTO3. | JeKIuu
Meiio3 PazpaboTka  J€HTBI  BpEeMEHH
KU3HEHHOTO LIUKJIA KJIETKU
Paznen 2. Crpoenne wu | KontponsHas pabora «CtpoeHue
(p)yHKIMH OpraHu3ma 1 QYHKIIMM OpraHu3Ma»
OK 02 Tema 2.1. Crpoenue | OueHnBaemasi JUCKYCCHUS
OK 04 Opra"usma
OK 02 Tema 2.2. @opmsbl | DpOHTAIBHBIN ONPOC
Pa3sMHOXKEHHUsI OPraHU3MOB | 3amonHeHue TaOiMIbl C KPaTKOH
XapaKTepUCTUKON W TNpuMepaMu
(dbopM pa3MHOKEHHS OPTAHU3MOB
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OK 01 Tema  2.3. Onrorene3 | TectupoBanue
OK 02 pacTeHUH, IKUBOTHBIX U
OK 04 YeJI0BEKa
OK 01 Tema 2.4. 3akoHomepHOCTH | DpOHTAIBHBINA ONPOC
OK 02 HacJaeqOBaHUsI TectupoBanue
OK 04 IIpakTrueckoe 3aHsATHE
OK 01 Tema 2.5. Cuemiennoe | TectupoBaHue
OK 02 HACJICIOBAHUE TTPU3HAKOB Pa3pabotka rioccapus
[TpakTuueckoe 3ansatue
OK 01 Tema 2.6. 3akonomepHoctH | TectupoBanue
OK 02 W3MEHYHUBOCTH [IpakTrueckoe 3aHsTHE
OK 04
Paznen 3. Teopus
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopust | @poHTaIBHBIN OIIPOC
OK 04 IBOJIIOIIMOHHOTO  yuyeHus. | Pa3paboTka rimoccapust
Mukpo3BOIIOIHS Pa3paboTrka  7eHTBI  BpEeMEHHU
pa3BUTHSA HBOJIFOLIMOHHOTO
yueHus
OK 02 Tema 3.2. Makpoa3pontonus. | OnieHruBaemast TUCKyCCHS
OK 04 BosnukHoBeHue u pa3Butue | PazpaboTka  JI€HTBI  BpeMEHU
JKU3HU Ha 3emiie BO3HUKHOBEHUS UM  pa3BUTUSA
JKU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxaenue | @poHTaIBLHBINA OIIPOC
OK 04 YeJI0BEKa — aHTPOIIOT€HE3 Pa3paboTrka  neHTBI  BpEMEHH
MIPOUCXOXKICHUS YEeJIOBEKA
Paznen 4. Dxonorus KontponbHas pabora
«Teoperuueckue aCTIeKTBI
HKOJIOT MM
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpbI U CpeIbl KU3HU
OK 07
OK 01 Tema 4.2. Tlomynsuus, | CocTaBiIeHHE CXE€M KpPyroBOpOTa
OK 02 COO0O0IIECTBA, DKOCUCTEMBI BEILIECTB
OK 07 [IpakTueckoe 3aHATHE
OK 01 Tema 4.3. buocdepa - | OueHuBaemasi IUCKYCCUS
OK 02 riobanpHas skosornyeckas | TecrupoBanue
OK 07 cucreMa
OK 01 Tema 4.4. Bimstnue | TectupoBanue
OK 02 aHTpornoreHHslx (¢akropos | [IpakTuueckoe 3aHsTHE
OK 04 Ha Ouocdepy
OK 07
IIK 2.5
OK 02 Tema 4.5. Bnustnue | OuennBaemasi JUCKyCCUS
OK 04 COIMAIIBHO-?KOJIOTUYECKUX | BoInmomHenune nabopaTopHOMH
OK 07 (dakTOpOoB  Ha  37I0pOBbE | PabOTHI
I1K 2.5 YyeJioBeKa
Pazgen S. bBuoaoruss B | 3amura Keiica: MpEIACTaBICHUE
JKH3HH pE3yJIbTaTOB  PELIEHUS  KECOB
(BBICTYTIJIEHUE C MTpEe3EHTALNeH)
OK 01 Tema 5.1. buorexHonoruu B | BeimonHeHue keiica Ha aHaIu3
OK 02 KU3HH KaXKJI0TO nH(popMaluu 0 Hay4YHBIX
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OK 04 TOCTHIKEHUSX B oOJacti

K 2.5 TeHETHYSCKUX TEXHOJIOTHH,
KJIETOYHOM UH)XCHEPHH,
MUIIEBBIX OMOTEXHOJIOTHIA,
MpeJICTaBICHNE pe3yabTaToOB
pEeLIEHHUs KEWCOB

OK 01 Tema 5.2. buorexHonoruu B | BeimosiHeHne keiica Ha aHanu3

OK 02 IIPOMBILICHHOCTH uHpopMaun 0 pa3BUTUHU

OK 04 MIPOMBIIIICHHBIX OMOTEXHOJIOTHH,

IIK 2.5 MPEICTABICHUE pe3ynpTaToB

pelIeHus KecoB
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMU S

5.1 IaccuBHbIE:

- JIGKIIUU TPaJUIUOHHbIE 03 MPUMEHEHHUS] MYJIbTUMEAUNHBIX CPEICTB U 0€3 pa31aTOuHOro
Marepuaa;

- IeMOHCTpaIus y4eOHbIX (PHIBMOB;

- pacckas;

- CEeMHHApBI, IPEUMYIIIECTBEHHO B BHI€ 00CYK/ICHHUS JTOKJIAI0B CTYJACHTOB 110 TEM WJIM UHBIM
BOIIPOCAM;

- CaMOCTOSTEIbHBIC M KOHTPOJIbHBIE PAaOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmeue npenooasamens Kax cyoOvekma ¢ 00yYaiowuMcs Kak 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCU).

5.2 AKTHBHBIE H HHTEPAKTUBHbIE:

- aKTHBHBIC U HHTCPAKTUBHEIC JICKIINU;

- pabora B rpymmax;

- yueOHasi IUCKYCCHS;

- JICJIOBBIC U POJICBBIC UTPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPYECKHE 3a/IaHUS;

- KpyTJible CTOJIbl (KOH(EPEHIIUN) C UCIIOJIb30BAHUEM CPEJCTB MYJIbTUMENNA;

- peleHne MpoOJIEeMHBIX 3a7ay;

- aHAJIN3 KOHKPETHBIX CUTYaIHi;

- METOJ] MOJIYJILHOTO O0yUCHMUS,

- 0OyueHHe ¢ MCIOJIb30BAaHIEM KOMITBIOTEPHBIX 00yUaIONIMX MPOTPaMM;

(83aumooeticmeue npenodasamens kax cyovekma ¢ 00VUAIOWUMC KAK  CYOBEKMOM
NO3HABAMENLHOU 0esIMelbHOCIU).
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