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1. HACIIHOPT PABOYEM [TIPOT'PAMMBI YYEBHOM JUCHUITIMHBI
OYI1.13 BuoJaorus

1.1. O6a1acTh NPUMEHEHUS] TPOTPAMMBI

[Iporpamma yueOnoit aucturuiiael OYIL13 bBuoJiorusi  sBisieTcs 4YacTbhio
OCHOBHOM TipodeccronanbHoi oOpazoBarenbHoil iporpammsl (panee OITOIT CITO) mo
crenuaibHocTy 23.01.17 Macrep mo peMOHTY M O0CJHY:KMBAHUI0 aBTOMOOWJ el U
npeaHa3HayeHa JUisi U3y4eHHs Ouoyiornu B TNpodecCHOHANbHBIX 00pa30BaTeNbHbIX
OpraHu3alusX, pealu3yloluMX 00pa30BaTebHYI0 NPOrpaMMy CpPEIHEro OoOIIero
oOpa3oBaHMs B Mpejenax OCBOCHHS OCHOBHOM MpodeccHOoHANbHOM 00pa3oBaTeabHOU
nporpammbel  CIIO Ha 0a3e OCHOBHOro oOwmiero o0pa3oBaHUs MpPU MOATOTOBKE
CHEUATNCTOB CPEAHETO 3BEHA.

Yacte pabouell mOporpaMMmbl peau3yeTcs C MPUMEHEHHEM 3JIEKTPOHHOIO
OOy4eHHs] M JIMCTaHUMOHHBIX OOpa30BaTEIbHBIX TEXHOJIOTMA (B COOTBETCTBUHU C
[IpaBunamMu NpPUMEHEHHsI OpPraHU3ALMSIMH, OCYIIECTBISIOIIMMHU 00pa30BaTEIbHYIO
JESATEIBHOCTb,  JJIEKTPOHHOIO  OOy4eHHs, JAUCTAHLMOHHBIX  0Opa30BaTEIbHbBIX
TEXHOJIOTU TP peaian3anuu 00pa3oBateNbHbIX mporpamm ot 11 okTsa6ps 2023 roga
N 1678.

1.2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl:

JMucnunnaa  OVYIL13  buosormsi  sBiIsgeTcs  o0S3aTENbHONM  YacThIO
o011e00pa3oBaTeNLHOTO UKIA yuyeOHOro TiaHa mo crenuaibHoctu 23.01.17 Mactep
10 PEMOHTY U 00CTYKMBAHUIO ABTOMOOMJIEH.

1.3. Iesu u 3apaum pucuuiuinHbl, [l1anHnpyemMsble pe3yJibTaThl 0CBOEHHS
001eo00pa3oBaTe/IbHOM TUCHUIIIMHBI

enr uzyuenusi yueOHoro mpenmera «buonorus» Ha 6a30BOM YpPOBHE - OBJIAJICHUE
00y4JaIMUMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATBHON OpraHU3alMi KUBBIX CHCTEM
pa3HOro paHra U NpuOOpPETEHNE YMEHHI MCIIOIb30BaTh 3TU 3HAHUS JIJISi TPAMOTHBIX JIEUCTBUN
B OTHOIICHUH OOBEKTOB KUBOW MIPHUPOJIBI M PEIICHUS Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmkeHne 1enu u3ydeHus ydeOHoro mpemmera «buornorus» Ha 6a30BOM YpOBHE
o0ecreynBaeTcs pelieHuEM CIIEYIOIINX 3a/1ay:

— OCBOCHHME OOYYArOUIUMHUCS CHUCTEMbl 3HAHUM O OHOJOTHMYECKUX TEOPHUAX, YUCHHUSX,
3aKOHaX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpPaBWIAX, CIYXKAIUX OCHOBOM A
dbopMUpOBaHUS TPEJCTABICHUN O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOAax
HAy4YHOTO TIO3HAHUS, CTPOCHHHM, MHOTOOOpa3Mu U OCOOCHHOCTSX JKUBBIX CHCTEM
pa3HOrO  ypOBHS  OpraHu3allid, BBIAAIOIIMXCS  OTKPBITUSX M COBPEMEHHBIX
UCCJICIOBAaHUSX B OUOJIOTHH;

— ¢opMHupoBaHUE Y OOYYAIONIUXCSl MO3HABATEIbHBIX, UHTEIJIEKTYaIbHBIX U TBOPUYECKUX
crocoOHOCTeN B MpOIlecce aHaau3a JAaHHBIX O MyTSAX Pa3BUTHSA B OMOJOTMHM HAayYHBIX
B3IVISIZIOB, UAEH U MOJXOJ0B K U3YUEHHIO KUBBIX CUCTEM PAa3HOI'O YPOBHS OpraHU3alNu;



— CTaHOBJeHHE Yy oOyuaromuxcsi oOuiell KynbTyphl, (DPYHKIIMOHAIBLHOW TPaMOTHOCTH,
pa3BUTUE YMEHUU OOBACHATH U OLICHUBATh SIBJICHUS OKPYXKAIOIIETO MHUpa MKUBOU
MPUPOJIbI HA OCHOBAHUM 3HAHUM U OIBITA, MOJYYCHHBIX TPU U3YUYECHUU OMOJIOTHH;

— (QopmupoBaHue y 0Oy4arOIIUXCS YMEHUN HITIOCTPUPOBATH 3HAYEHHE OMOJOTUYECKUX
3HAHUM B TPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKA, pa3BUTUU COBPEMEHHBIX
MEJUIIUHCKUX TEXHOJIOTUM U arpoOUOTEXHOJIOTHA;

— BOCHUTaHHUE YOEKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEIOBEKOM >KHUBOWU MPUPOIBI,
HEOOXOJIMMOCTH OEpeKHOT0 OTHOUICHUS K HEH, COONIOACHMS] STUYECKUX HOPM TMpHU
MPOBEJIEHUU OMOJOTUYECKUX UCCIIEOBAHMIA;

— OCO3HaHHUE [IEHHOCTH OUOJOTUYECKUX 3HAHUM JJIsl MOBBIIIECHUS YPOBHS 3KOJIOTMYECKON
KYJBTYPBI, 111 POPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;

— TpUMEHEHHEe MPUOOPETEHHBIX 3HAHUN M YMEHHUI B TTIOBCETHEBHOM KU3HU

— U4 OLICHKHU IOCJIEICTBUI CBOEH JIEATEIbBHOCTH MO OTHOIIEHHUIO K OKPY’KaloIIeil cpene,
cOOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJOJIEHHE Mep MNPOQPHUIAKTHKU
3a00JIeBaHU.

Conepkanue JIUCHUIUIMHBI ~HAIlpaBlIeHO Ha (OPMHUPOBAHHUE JIMYHOCTHBIX,
METanpeIMETHBIX U IpeaMeTHBIX pe3yiabTatoB ®I'OC cpennero odmiero ooOpa3oBaHus,
a Taxxe cienyronux oomux kommereniui @I'OC CIIO.



HauMmenoBanue u
KO KOMIIeTeHIIUH

IlnanupyemMble pe3yJbTaThl

Oﬁume1

I[I/ICIII/IHJII/IHapHLIeZ

OK 01. Beibupats
CTIOCOOBI PEICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEeITbHOCTH
NPUMEHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM.

B yactu TpyoBOro BOCuTaHUS:

- TOTOBHOCTH K TPY/y, OCO3HAHHE [[EHHOCTH MacTEepPCTBa,
Tpynonooue;

- TOTOBHOCTH K aKTHBHOW JEATEIILHOCTH TEXHOJIOTHIECKON U
COLIMAJIbHOW HANPaBIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATD,
TUTAHUPOBATH U CAMOCTOSITEIIBHO BBIIIOJHATH TAaKyHO
NesITeNIbHOCTD;

- HHTEpEeC K pa3Iu4HbIM cepam npodhecCuOHATHLHOMI
NesITeNIbHOCTH,

OBaseHne yHUBEPCAITBHBIMH Y4eOHBIME ITO3HABATEIHHBIMU
NEUCTBUSIMU:

a) 0a30BbI€ JJOTUYECKUE IEHCTBUS:

- CaMOCTOSATENBHO (hOPMYIUPOBATH U AKTYyaJIM3UPOBATh
po0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, KIIACCH(PUKAIIUU ¥ 0000IICHNS;

- OIPEENSTh LU IeATeNbHOCTH, 33/1aBaTh MapaMeTphl U
KPUTEPHUU UX TOCTHKCHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCUTbH KOPPEKTUBHI B JIEATEIHHOCTh, OIIEHUBATh
COOTBETCTBHUE PE3YJITATOB IICIISIM, OIICHUBATH PUCKHU
MOCIIEACTBHI IeATENbHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIIICHUE IPU PEIICHUH KU3HEHHBIX
pooiem

0) 0a30BEIE HCCIEA0BATEILCKHE NEHCTBUS:

- BIIQJICTh HaBBIKAMHU y4€OHO-UCCIIEeIOBATENLCKON M MPOSKTHOU
NESATETbHOCTH, HAaBBIKAMU pa3pelieHus MpooeMm;

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTUHU B CHCTEME
HAYYHOTO 3HaHUA; (PYHKIMOHAILHON TPAMOTHOCTH YEJIOBEKA ISt
pelIeHus KU3HEHHBIX Mpo0IeM;chOPMUPOBAHHOCTh YMEHUS
PacKphIBaTh COAECPIKAHNE OCHOBOTIIOIATAIOIINX OMOIOTMYECKIX
TEPMHUHOB U MOHATUMN: KHU3HB, KJI€TKa, TKaHb, OPraH, OPraHU3M, BH/I,
TIOMYJISIIIHSL, SKOCUCTEMa, OMOLIeH03, Onocdepa; MeTabonn3M (0OMeH
BEUIECTB U MIPEBPALICHUE SHEPTUH ), TOMEOCTa3 (CaMOperysuus),
OuocuHTe3 O€JKa, CTPYKTYpHAsE OpPraHU3alUs )KUBBIX CHCTEM,
JTUCKPETHOCTh, CAMOPETYJIISALMS, CAMOBOCIIPOU3BE/ICHUE
(peripoaykiusi), HaCIEACTBEHHOCTh, U3MEHUHUBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAS OpraHU3aLIUs;
c(OPMHPOBAHHOCTH YMEHHSI PACKPHIBATH COECPIKAHNE
OCHOBOTIOJIATAIOIINX OMOIOTUYECKUX TEOPUI U TUIIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTAllMOHHOM, SBOJIOLIMOHHOM, IPOUCXOKICHUS
KU3HU U YEIOBEKa,

c(OPMHPOBAHHOCTH YMEHHSI PACKPHIBATH OCHOBOIIOJIATAIOIINE
Ouosiornyeckue 3akoHbl ¥ 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.1. BaBunoga, J. ['exkens, @. Mromiepa, K. bapa),
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

nproOpeTeHNe OTBITa MPUMEHEHHSI OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, UCTIOJIb3yEeMbIX B OMOJIOTUU: HAOTIOCHHS U OMTHCAHUS
’KHMBBIX CUCTEM, IPOLIECCOB U SIBIICHU; OpPTaHU3aIlMU U IPOBEICHUS
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIBUKCHHSI TUTIOTE3, BBISIBICHUS
3aBHCUMOCTH MEXJy UCCIIEyEMBbIMU BETMINHAMH, OOBSICHEHUS
MOJIyYEHHBIX PE3yJbTaToOB U (POPMYIUPOBAHHS BEIBOJIOB C
HCITOJIb30BAHUEM HAYYHBIX ITOHSATUH, TEOPUH U 3aKOHOB;
c(OPMHUPOBAHHOCTH YMEHHSI BBIIEISATH CYIIECTBEHHBIE IPU3HAKU
BHPYCOB, KJIETOK IPOKAPHOT M DYKAPHOT; OJJHOKIETOUYHBIX U

! YkaspIBarOTCS IMYHOCTHBIE 1 MeTarnpeaMmetHeie pe3ynbraTsl 13 @I'OC COO (B mocnenneit penakiuu ot 12.08.2022) B oTriiaroisHoi Gpopme, hopMupyemMbie
0011e00pa30BaTEILHON AUCITUTUTHHON
2 JucnunirHapHble (TpeMETHBIE) pe3yIIbTaThl YKa3bIBAIOTCS B COOTBETCTBHH C UX MOJMHBIM ItepeuHeM Bo ®I'OC COO (B nocnenneii pepakiyum ot 12.08.2022) muist 6a3oBoro

YPOBHsI 00 yUCHHUS




- BBISIBJISITH IPUYUHHO-CIIC/ICTBEHHBIC CBS3H H
aKTyallu3UpOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y €€ PEIICHUS,
HAXOJUTh apryMEHTHI JJIs JJOKa3aTeIbCTBA CBOMX
YTBEPKACHUM, 3a/1aBaTh ApaMETPhI M KPUTEPUH PEIICHUS;

- aHAJIM3UPOBATH MOJYUYCHHBIC B X0OJIC PEIICHHS 3a/1a41
PE3yNbTaThl, KPUTUYECKH OI[CHUBATH UX JJOCTOBEPHOCTb,
MPOTrHO3UPOBATh U3MECHEHHUE B HOBBIX YCIIOBUSX;

- YMETh MEPEHOCUTD 3HAHUS B MTO3HABATEIBHYIO U
MIPAKTHYECKYIO 00JIaCTH KU3HECATCIIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX
obacTei;

- BBIJIBUTATh HOBBIC UCH, ITPEIIaraTh OPUTHHAIBHBIC TTOIXOIbI
U PELICHHUS;

- CIOCOOHOCTh X MCIIOJIH30BaHUs B IIO3HABATEILHON U
COLIMAJIbHOU ITPAKTHKE.

MHOTOKJIETOYHBIX OPTaHH3MOB, BUIOB, OMOTEOIIEHO30B M SKOCHCTEM;
0COOEHHOCTH IMPOIIECCOB OOMEHA BEILECTB U MPEBPAILCHHS SHEPTHH
B KJIETKE, (POTOCHHTE3a, IJIACTUYECKOTO M YHEPIeTUIECKOTO OOMEHa,
XEMOCUHTE3a, MUTO3a, Me#03a, OIJI00TBOPEHHS, Pa3BUTHS U
Pa3sMHOXKCHUSI, HHIUBUIYyaIbHOTO Pa3BUTHsI OPTaHU3Ma
(oHTOTEHE3a), OOPHOBI 32 CYIIECTBOBAHUE, €CTECTBEHHOTO 0TOOpA,
BU1000pa30BaHusl, MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpe/ie
OOUTaHMUS, BIUSIHUS KOMIIOHEHTOB 9KOCUCTEM, aHTPOITOTEHHBIX
M3MEHEHH B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPYyTOBOPOTA BEIIECTB
U TIpEBpAICHHUE YHEPTUH B Onocdepe;

c(OPMHPOBAHHOCTh YMEHHSI PeIIaTh OMOJIOTHYECKHE 3a/1a4H,
COCTABJIATH TEHOTUITMYECKUE CXEMbI CKPEIIMBAHUS JIUISI Pa3HBIX
THUIIOB HACJIEIOBaHMSI TPU3HAKOB Y OPraHU3MOB, COCTABJISITh CXEMBI
MIepeHOCA BEIISCTB M SHEPTUH B IKOCUCTEMAX (ISMU MUTaHuUS,
MTUIIEBHIE CETH).

OK 02.
Hcnonw3oBath
COBPEMEHHBIC
CpelcTBa MOUCKa,
aHanu3a u
WHTEpIpeTau
uHpopmManuu, u
nH(pOpMaIIOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJIHEHUS 33124
npo¢eCcCuOHAITBHON
NEeSTENbHOCTH.

B o6iactu IeHHOCTH Hay4YHOTO MMO3HAHUS:

- chopMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO HA JIUAJIOre KyJIbTyp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEpIICHCTBOBAHUE A3BIKOBOM M UNTATEITHCKOU KYJIBTYPhI
KaK Cpe/ICTBa B3aUMOJICHCTBHS MEX1Y JIFOAbMU U TO3HAHUSA
MHUPA;

- OCO3HAHME LICHHOCTU Hay4YHOU JEeATEIbHOCTH, TOTOBHOCTD
OCYIIECTBJISITh TPOCKTHYIO U UCCIIEI0OBATEIHCKYIO
NEeSATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

OBnazieHue YHUBEPCATbHBIMUA YI€OHBIMU TTO3HABATEIIbHBIMU
JICUCTBUSIMMU:

B) paboTa ¢ uHbOpMAaITHEH:

- BIJICTh HaBBIKAMU TIOyYeHUSI THPOPMAIIUU U3 HCTOYHUKOB
Pa3HBIX TUIOB, CAMOCTOSITEIFHO OCYIIECTBIISATH MTOUCK, aHAIIH3,
CUCTEMAaTH3AIMI0 U UHTEPIIPETAINIO HHPOPMAIH Pa3THUYHbBIX
BHJIOB U (DOpPM TIPE/ICTABIICHHUS,;

- CO3/1aBaTh TEKCTHI B PA3IIMYHBIX JOpMATaX C YIETOM

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUYECKU OIEHUBATH HUH(POPMALIUIO
OMOJIOTMYECKOro COJIepKaHusl, BKIIOYAIOIIYIO TICEBJOHAYYHbIE
3HAHUS U3 PA3IUYHBIX UCTOYHUKOB (CPEICTBA MACCOBOM
uH(pOpMaIUY, HAYYHO-TIOMYJIIPHBIE MaTepUabl); HHTEPIPETUPOBATD
ATUYECKHE aCTIEKThl COBPEMEHHBIX UCCIEIOBAaHUN B OMOJIOTHH,
MeAHIIMHE, OMOTEXHOJIOTHH; PACCMAaTPUBATh TT100ATbHbBIE
9KOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (HOPMUPOBATH 1O
OTHOIICHHIO K HUM COOCTBEHHYIO TTO3UIIHIO;

c(hOpMHUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIE MUChbMEHHBIE 1
YCTHBIE COOOIIEHNS Ha OCHOBE OMONOTHYECKON HH(pOpMAIIUU U3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO UCTIOJIb30BATh MOHATUWHBIN
anmapat OUOJIOTHH.




Ha3Ha4YeHHsl HHPOPMAILIUK U LIENICBOI ayANTOPUH, BEIOUpast
ONTUMAJIbHYIO ()OPMY MIPECTABICHUS U BU3YaTH3aIUH;

- OLICHUBATH IOCTOBEPHOCTb, JISTHTUMHOCTh HH(OPMAIINH, €¢
COOTBCTCTBHC IIPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMAaM;

- ICIIOJIb30BATh CPEICTBA HH(POPMAIIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B PCIICHUN KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX ¥ OPraHU3allMOHHBIX 3324 C
co0uroIeHIeM TpeOOBaHHUI SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, PeCypcocOepeKeHUsI, TIPABOBBIX U
TUYECKUX HOPM, HOPM MH(POPMAIIHOHHOM OE30I1aCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3aLUTHl HHPOPMALIUH,
UH(POPMAIIMOHHOW 0€30IaCHOCTH JINYHOCTH.

OK 04.

D¢ dexTnBHO
B3aMMO/ICICTBOBATD
u paboTaTh B
KOJUICKTUBE U
KOMaH/Ie.

- TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U
CaMOOIIPEAEIIEHUIO;

-OBJIa/ICHHE HAaBbIKaMH y4eOHO-HCCIe0BaTEIbCKOM,
MPOEKTHON ¥ COLMATIbHOM JIEATEIIbHOCTH;

OBnageHue yHUBEpCAIbHBIMA KOMMYHUKATUBHBIMU
JIEACTBUSAMMU:

0) cCOBMECTHAsI 1€ATEIbHOCTB:

- IOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHJIHOW 1
WHIUBUAYAIBHON paboOTHI;

- IPUHUMATB L€ COBMECTHOM AESATEIBbHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH IEUCTBHUS MO €€
JOCTHKEHHIO: COCTABJIATH IUIAH JIEHCTBUM, paCIpelesaTh POIU
C Y4eTOM MHEHHH Y4aCTHUKOB 00CYKIaTh pe3yabTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATH U BBIMOJIHATH PabOTy B YCIOBHSIX
peanbHOTO, BUPTYATHLHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCICTBUS;

- OCYIIECTBJISITh TO3UTUBHOE CTPATETHUECKOE TOBEJICHUE B
Pa3IMYHBIX CUTYAIUSX, IPOSIBISATH TBOPUYECTBO U
BOOOpakeHne, ObITh MHUITMATHBHBIM

OBnazieHue yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:
') MPUHATHE ce0s U APYTUX JIOJICH:

- MPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTUX JIOACH npu

nproOpeTeHue ONbITa IPUMEHEHHSI OCHOBHBIX METOJIOB HAyYHOI'O
MIO3HAHUS, UCII0JIb3YEMBIX B OMOJIOTUU: HAOIIOAEHUS U OTIMCAHUS
JKUBBIX CUCTEM, IIPOLICCCOB U SBICHUI; OPraHU3aLUU U IIPOBEACHUSA
OMOJIOrMYECKOr0 AKCIIEPUMEHTA, BBIIBUKEHUS TUIIOTE3, BBISIBICHUS
3aBUCUMOCTH MEXJly UCCIIEAYEMbIMHU BEITMUNHAMU, O0BSICHEHUS
MIOJIYYEHHBIX PE3yIbTaTOB U (POPMYJINPOBAHUSI BHIBOJOB C
UCIIOJIb30BAaHUEM HAYYHBIX ITOHATUH, TECOPUN U 3aKOHOB.




aHaJIM3€e PE3yJIbTATOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO IPYTUX JIOACH Ha OINOKHY;
- pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMH JPYTroro
YEJIOBEKA.

OK 07.
ConeiicTBOBaThH
COXPaHCHHIO
OKpYy>Karoleu
cpensl,
pecypcocOepexeHu
10, IPUMCHSITh
3HaHUs 00
W3MCHEHHHU
KJIMMAaTa, IPUHITUIIBI
OCpPEIKITUBOTO
MIPOU3BO/JICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CUTYaITUsX.

B ob6nacTu 5K0JI0rH4ecKOro BOCIUTAHUS:

- chopMHPOBAHHOCTH IKOJIOTUYECKON KYIbTYPHI, TOHUMAaHNE
BJIMSHUS COLIMATIBHO-D)KOHOMMYECKHUX IPOLECCOB Ha COCTOSIHUE
MIPUPOJTHON U COIMAILHOM CPEJIbl, OCO3HAHKE III00ATLHOTO
XapakTepa 3KOJOTHYECKUX MPodIieM;

- IVITAHUPOBAHKUE U OCYLIECTBIICHUE AEHCTBUI B OKPYXKAIOIIECH
cpelie Ha OCHOBE 3HAHUS LIeJIel YCTOMYUBOIO Pa3BUTHS
YEJI0BEYECTBA;

AKTUBHOE HENPUATHE JEHCTBUM, TPUHOCSIINX BPEL
OKpY>Karolleu cpese;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE SKOJIOTHYECKHE
MOCTEACTBUS MPEANPUHUMAEMBIX JICHUCTBHM, MPEIOTBPALIATH
UX;

- pacCIIMPEHHUE ONBITA ACATEIbHOCTH 3KOJIOTUYECKOMN
HaIpaBJIEHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4EOHO-HCCIIEA0BATEIbCKOM,
MPOEKTHOMU M COLMATILHON NEATEIbHOCTH.

c(OPMHUPOBAHHOCTb YMEHHSI IPUMEHSATH I10JIy4YEHHbIE 3HAHUS JJIS
00BsICHEHUS] OMOJIOTHUECKUX MPOIIECCOB U SBJICHUH, JUTS TPUHATHUS
IIPAKTUYECKUX PEIIEHUM B TOBCEHEBHOM KU3HU C 1IEIIBIO
o0ecnieueHus: 0€30MaCHOCTH CBOET0O 3/I0POBBS U 370POBbsI
OKpY’KaroIlUX JIF0eH, COO0CHUs 3J0POBOr0 00pas3a JKU3HU, HOPM
IpPaMOTHOT'O TIOBEJICHUS B OKPY KAIOIIEH PUPOIHOM Cpeie;
[IOHUMaHHE HEOOXOAMMOCTH UCIIOJIb30BaHUS JOCTHKEHHUH
COBPEMEHHOM OMOJIOrMU 1 OMOTEXHOJIOTUH /171l palliOHAJILHOTO
IPUPOJIONIOIB30BAHMU.

B pe3ynbraTe 0cBOEHUS IUCHUIUIMHBI « BHONOrHs» CTYyIeHT N0JDKeH 001aaTh NPOoPEeCcCUOHANTbHBIMU KOMIIETEHIUSMU:
[1IK 3.5 TIpou3BOauTh PEMOHT U OKPacKy aBTOMOOUJIbHBIX KY30BOB.

1.4 PexoMeHayeMoe KOJNYECTBO YACOB HA OCBOEHHE MPOTrPAMMBbI JUCHMILUIUHbI:
MakcumanbHOU yaeOHON Harpy3ku oOydaromierocsi_/2 4Jaca, B TOM 4YUCie: 00s3aTeNbHON ayIUTOPHOW YUeOHOW HArpy3Ku
oOyuarorerocsi_/ 2 Jaca.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTLTAHBI
2.1. O6beM yueOHOI TMCHMIIJIMHBI M BHABI Y4e0HOil padoThI

Buna yueoHoii padoTbl Oovem
uacoe
MakcuMaibHasi yyeOHasi HAarpy3Ka (Bcero) 72
Oo0s3aTesbHAsA ayAUTOPHAS y4eOHAasi HATPY3Ka(Bcero) 72
B ToM umncrne:
TeopeTudeckoe o0yueHue 48
[IpakTH4ecKkue 3aHIATHUS 20
JlaGopatopHble 3aHATHS 4
N3 nnx: 12
IIpodeccnoHATBLHO-OPHEHTHPOBAHHOE COAECP/KAHNIE
TEOPETUUYECKUE 3aHITUS 2
MPAKTUYECKUE 3aHATHUS 8
71ab0paTOpHBIE 3aHATUS 2
IIpomeskyTouHasi arrecTauus (Ouggepenyuposannsiii 3auem) 2




2.2. TemaTuyeckuii njiaH u cogep:xkanue ydeoHoi aucuuniaunbl «OVYTII.13 buonorus»

HaumeHoBaHue Conep:kanue y4eOHOIr0 MaTepHuaJia, MpakTu4YecKkue padoTbl, CAMOCTOATEIbHAS O0bem | YpoBeHb Koabi
pa3/iesioB U TeM padora o0y4aromuxcs YacoB | OCBOCHHUSI | KOMIIETEHIIHI,
¢popmupoBanmnio
KOTOPBIX
Crmocoo0cTByeT
3J1eMEeHT
NPOrpaMMblI
1 2 3 4
Cemectp 1
Pa3nes 1. Kilerka — cTpyKTYpHO-()YHKIIMOHAJIbHASA eIMHHUIA }KkMBOr0o. CTpoeHue M QYHKIUM OPraHU3Ma. 1 OK2
Tema 1.1.buonorus kax, Coaep:kanue yueOHOro MaTepuajia 2
HayKa. buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U JAPYTHMHU
€CTeCTBEHHBIMHM HayKaMmH, (uiocoduel, 3TuKOM, scTeTukoil u npasom. Ponb Ouosnoruu B
(OopMHUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucreMa OMOJI0rM4ecKUX HayK.
Metonbl 1NO3HAHUS JKMBOW MNpHpOJbl (HAOMIOJEHHE, SKCIEPUMEHT, OIMCaHue,
M3MepeHue, Kiaccu(uKanus, MOICTTMPOBAHNE, CTATHCTUYECKAst 00pabOTKa TaHHBIX).
JlabopaTopuasi padora *B ToM umciie npodeccHOHATbHO-OPUEHTHPOBAHHOE 2 2
coJeps;KaHue JIAa00PATOPHOIO 3aAHATHS
1. JlaboparopHas pabota Ne 1 «/crnonb30BaHue pa3IMYHBIX METOJIOB IIPU U3yYEHUU
OMOJIOTUYECKUX OOBEKTOBY.
JIaboparopHast paboTa «YMCTBEeHHast pabOTOCTIOCOOHOCThY
OBnajgeHue METOJaMH OIpEJeICHUsT ToKa3aTreled YMCTBEHHOW paboTOCTIOCOOHOCTH,
O00BSICHEHHE TOJYYEHHBIX pe3yiabTaToB U (HOpMYyIHpOBaHHE BBIBOJIOB (MMCbMEHHO) C
VCITOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUI U 3aKOHOB.
B kauecTBe TPHUITEPOB CHIXKAIOIIUX PabOTOCHOCOOHOCTh HCMOJNB30BAaTh  yCIOBHUS
OCYIIECTBIIEHUSI MPO(EecCHOHATBHON JAEATEeIbHOCTU: IIyM, TeMmIeparypa, (usndeckas
Harpyska u T.[.
Tema 1.2. )Kussie Coaeprxanue yueOHOIro MaTepuaia 2 1 OK1
CHUCTEMBI M X Kupble cuctembl (OMOCUCTEMBI) KakK MpeaMeT u3ydeHus Ouosoruu. OTinyue KUBBIX OK2
OpraHu3arusi. CUCTEM OT HEOPTAHUYECKOU IIPUPOJIBI. OK4

CgoiicTBa OmocucTeM H UX paszHooOpaswe. YPOBHU OpraHu3aIllud OWOCHUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBINM, MOMYISUHOHHO-BUIOBOM,
PKOCUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOChEPHBIH.




Tema 1.3. XumMuueckuu
COCTaB U CTPOEHUE
KJIETKU.

Conep:kanue y4eOHOTro MaTepuaa

XUMUYECKU  COCTaB  KJIETKM.  XUMHUYECKHME  DJIEMEHTBI:  MAKpPOA3JIEMEHTBHI,
MUKpO3JIEeMEeHThI. Bosla 1 MUHEpasbHbIE BEIleCTBA.

@yHKIMM BOJABl U MHUHEPAJIbHBIX BellecTB B kieTke. [loanep:kaHue OoCcMOTHYECKOIO
OanaHca.

benku. CocraB u crpoeHue OenKOoB. AMHHOKHCIOTBI - MOHOMEpHI OEIKOB.
He3zamMeHuMble M 3aMEHUMBIE AMHHOKHMCIOTHL. AMMHOKHCIOTHBIM cocTaB. YpPOBHU
CTPYKTYpbl OEIKOBOW MOJIEKYNbI (TIEpBUYHAS, BTOPUYHAS, TPETHUYHAS W YCTBEPTHUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeNKOB. bruonornyeckue GyHKIMM OEITKOB.

®epMeHTHI - Ouosornveckrue Karanu3aropel. CTpoeHue (GepMeHTa: aKTHBHBIH LEHTP,
cyOctpatHas cnenuduvHoctb. Kodepmentsl. Burtamunbsl. OTinuus QepMEHTOB OT
HEOPraHUYECKUX KaTaJln3aToOpOB.

VYrneBoabl: MoHOcaxapuabl (TJIIOKO3a, pubo3a u  [ae30kcupubo3a), aucaxapubl
(caxapo3sa, JJakTO3a) W MoJucaxapuibl (Kpaxmai, TJIMKOTEeH, 1eJUI0103a). bruomornueckue
dbyHKIMKM yriueBoaoB. Jlunuael: Tpuriauuepuabl, Gocoaunuasl, ctepouasl. I'uapodunbHo-
runpodoOHbIe cBoiicTBa. buonorndeckue QyHkiuy munuaoB. CpaBHEHHE YIIIEBOJOB,
0EeNKOB M JUNUAOB Kak HCTOYHHKOB 3Hepruu. Hyknemnoswle kuciotel: JJHK u PHK.
Hyxneotuas! - MOHOMEpPBI HYyKJIEUHOBBIX KUciOT. Ctpoenue u pynkuuu JHK. Ctpoenue u
¢ynkuuu PHK. Bunet PHK. AT®: crpoenue u pyHKIUU.

Tema 1.4.
[{uTomorus - HayKa o
KJIETKE.

Conep:xaHue y4eGHOro MaTepuaJjia

[Mutonorus - Hayka o kieTke. KierouHas Teopus - mpumep B3aUMOJECHCTBHUS HAEH U
(akTOB B HAYYHOM IMO3HAHUHU. MeToabl n3ydeHus KieTku. KieTka kak LenocTHas KuBas
cuctema. OO1IMe NPU3HAKU KIETOK: 3aMKHYTasi HapyxHast MeMOpana, mojekyisl JIHK kak
TeHEeTUYECKUH ammapar, cucrtemMa cuHTe3a Oeska. TuUMbl KIETOK: 3yKapuOTHYecKas H
npokapuoTuyeckas. OCOOEHHOCTH CTPOEHHsS IpOKapHOTHUeCKoW KieTku. KierouHas
cteHka Oaktepuil. CTpoeHHME OyKapHOTHYECKOW KIeTKH. (OCHOBHBIE — OTIMYHS
pacTUTENbHOMN, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK - KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, UX (YHKIUH.
[Mna3martuyeckass mMeMOpaHa, e€ cBoiicTBa M ¢(yHKIMH. LluToruiazma m e€ opraHouibl.
OnnomemOpannble  opraHouasl  kieTku: OIIC, ammapar [ompmxu, JM30COMBL.
[IoyaBTOHOMHBIE OPraHOMIbl KIETKM: MHUTOXOHIpHUM, IacTuasl. I[Ipoucxoxknenue
MUTOXOHJIpUM U mnacTua. Buael mnactun. HememOpanHble opraHOU bl KJIETKU: PUOOCOMBI,
KJICTOYHBIA IEHTP, LEHTPUOJIM, PECHUYKHU, KIyTUKH. DYHKIUU OpPraHOUIOB KIIETKHU.
Bxutouenus. Aapo - perynsatopHbsiil neHTp kieTku. CTpoeHue sjpa: siiepHas 000J0uKa,
KApUOIUIa3Ma, XPOMATUH, SIAPBIIIKO. XPOMOCOMBL. TpaHCIIOPT BELIECTB B KIIETKE.

IIpakTnyeckoe 3ansitue

OK1
OK2
OK4




[Ipaktuueckoe 3anatue Ne 1 «l3ydeHue KaTaIMTHYECKOW aKTUBHOCTH ()epMEHTOB (Ha
[IpUMEpE aMMJIa3bl WIIM KaTanas3bl)»

[Ipaktuueckoe 3anstue Ne 2 «M3ydyeHHe CTpPOEHHS KIIETOK PACTEHUM, >KUBOTHBIX M
GaKTepHii 0] MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENaparax U UX OIMUCAHUE.

Tema 1.5.
Ku3HenesTenbHOCTh
KJIETKH.

Conep:kanue y4eOHOT0 MaTepuaJia

OOmMeH BemiecTB, WIM MeTa0OIM3M. ACCUMIIIAIMS (IUTACTHYECKUH OOMEH) H
UCCUMMIIALIUSA (SHEPreTUYECKU 0OMEH) - JIB€ CTOPOHBI €MHOI0 IIpolecca METaboIn3Ma.
PoJib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPTHH B TOHUMAaHUU MeTabonau3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBIA M rereporpo¢Hblid. Ponp (epmeHTOB B OOMEHE BELIECTB U
[IPEBPALLIEHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBas (a3bl QorocuHTe3a. Peakiuu QoTocuHTE3A.
DddextuBHOCTE PoTOCHHTE3a. 3HAYeHHE (OTOCUHTE3a IS KM3HM Ha 3emuie. BrusHue
yCcIOBUH cpeibl Ha (OTOCHHTE3 M CIOCOOBI IOBBILIEHHUS €ro MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XeMOCUHTEe3Upylolye OakTepuu. 3HaYeHUE XEMOCUHTE3a JJIS KU3HM Ha
3emiie.

OHepreruyeckuii oOMeH B KieTke. PaciueruieHue  BeLIECTB, BBIJCIEHHE U
AKKYMYJIMPOBaHME SHEPIUM B KJETKE. OTalbl 3HEpPreTudeckoro obmeHa. [nmkonus.
bpoxxenne u ero BuAbl. KHCIOpOIHOE OKHCIEHHME, WM KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopunupoBanue. IGHEKTUBHOCTh SFHEPTETUUECKOT0 0OMEHA.

Peakiun matpuyHoro cunte3a. ['enermueckas uHdopmanus u JHK. Peanuzauums
reHeTUYecKoi nHpopMaIiu B kieTke. ['eHeTnueckuit Ko u ero cBoictsa. Tpanckpunus -
matpuunblii cuHTe3 PHK. Tpancnmsamus - OuocuHTe3 Oenka. ITambl TPaHCIALNU.
KonupoBanue amuHokuciaot. Posb pubocoM B GrocuHTe3€ OemKa.

Hexnerounsle ¢(opmbl >ku3HH - Bupycbl. Mcrtopus otkpbiTus BupycoB (.M.
MBanoBckuii). OCOOCHHOCTH CTPOCHHUS W JKU3HEHHBIM IMKJI BUPYCOB. baktepmodarmu.
bonesnn pacreHuil, JKMBOTHBIX M UEJIOBEKa, BbI3bIBAEMbIE BHpycaMu. Bupyc
ummyHoaepuiuta yenoBeka (BUY) - Bo3doyaurens CIIM/la. OOpatHas TpaHCKpUILIKS,
eBeprasa 1 unTerpasa. [lpodpuiaktuka pacupocTpaHeHus] BAPYCHBIX 3a00JI€BaHUIA.

Tema 1.6.
IPazsMHOKEHHNE U
VHIUBUyIbHOE
Pa3BUTHE OPTraHU3MOB.

Conep:xxanue yueOHOro MaTepuaJia

KneTounslii 1uki, WiIM KU3HEHHBIM UK kieTku. MuTepdaza u murtos. Ilpomeccsl,
npoTekaromue B uHTepdasze. Perunkanus - peakuus matpuunoro cunresa JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIN HAOOP - KapuoTHI. JIUTIIIONIHBIN 1 TAaIUIOWTHBI XPOMOCOMHBIE
HaOopel. XpoMmaTuiel. L{UTOIOrHMYECKHE OCHOBBI PA3MHOKEHUS W WHAMBHUIYAIbHOTO
[Pa3BUTHUSI OPTaHU3MOB.

Jenenne xierkn - muto3. Cragum muto3a. Ilponeccsl, mpoucxonsiuie Ha pasHbIX

OK1
OK2




CcTanusaxX MHUTO3a. buonornyeckuit cmbicin Mutosa. [Iporpammupyemasi THOEnb KIETKH -
QIIOIITO3.

@opMBl  pa3MHOKEHHST OpraHu3MmoB: Oecrojioe u mojoBoe. Buasl Oecronoro
Pa3MHOXKEHHUS:  JIeJICHWE  HAJBOE, IOYKOBAaHME  OJHO UM  MHOTOKJIETOYHBIX,
CIIOpoOOpa3oBaHUe, BEreTaTUBHOE pa3MHOXKeHHe. VICKyCCTBEHHOE  KJIOHUPOBaHUE
OpraHU3MOB, €T0 3HAYCHUE JJIs CEJICKIIUH.

[TosoBO€ pazMHOKEHUE, €r0 OTJINYUS 0T OECIONOro.

Cemectp 2

Pasznea 1. KiteTka — cTpyKTYPHO-(PYHKIMOHAJIbHAS eIMHUIA KUBOT0. CTpoeHre U (PYHKIMU OPraHu3ma.

Tema 1.7
Meiio3. OHTOreHes.
OMOpHOTeHe3.

Copep:xanue yueOHOro mMarepHaJia

Meiio3. Craguu meiosa. [Iporeccel, npoucxosnme Ha cragusx Meinosa. [loBenenue
xpoMocoM B Meiio3e. Kpoccunrosep. buonornyeckuit cMbIC U 3HaU€HUE Me03a.

["ameTorenes - npouecc 00pa3oBaHMs MOJIOBBIX KIETOK Y )KUBOTHBIX. [10710BBIE jKeIe3bl:
CeMEHHUKHM U su4yHukd. OOpa3oBaHME U pa3BUTHE TMOJOBBIX KIETOK - TaMeT
(cmepmaro3ou, SIMIEKIETKa) - crepMaroreHe3 W ooreHe3. (OcOOEHHOCTH CTPOCHHS
SIMIIEKIIETOK U criepMaTto3ouaoB. Omiogorsopenue. [lapreHorenes.

NunuBunyanbHOe pa3BUTHE (OHTOTeHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOPHOTrEHE3).
JTarnbl SMOPUOHAIBHOTO PAa3BUTHUS y MTO3BOHOYHBIX KMBOTHBIX: APOOIEHHUE, TacTpysius,
opranorene3. [locTomOpuoHanbHOE pa3BUTHE. THUIBI MOCTAIMOPUOHAIBHOTO PAa3BUTHS:
npsiMoe, HempsiMoe (JMYMHOYHOE). BrusHue cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuii. OHTOreHe3 IBETKOBOTO pPACTEHHUsS: CTPOEHUE CEMEHH,
CTaauK pa3BUTHUS.

Pa3gen 2. OcuoB

Tema 2.1.
IHaciiencTBEHHOCTE B
M3MEHYHUBOCTH
OpTraHU3MOB.

pa3BUTHE TEHETUKU. MeToAbl TeHeTHUKU (THOPUIONOTUYECKUI, LUTOr€HEeTHUYECKU,
MOJIEKYJISIpHO-TeHeTHUeckuii). OCHOBHBIE TEHETHYEeCKHEe TMOHATHS. [ eHeTwdeckas
CHMBOJIMKA, UCTIOJIb3yeMas B CXeMaxX CKpPEIIUBaHU.

3aKOHOMEPHOCTH  HacJIEJOBaHMsI IPU3HAKOB, YycCTaHOBIeHHble [. Menaenem.
MoHOTHOPHIHOE CKpEIIMBAHUE. 3aKOH €JIMHOO0Opa3usi THOPHUIIOB TEPBOTO IMOKOJEHUSI.

IIpakTHYecKoOe 3aHATHE OK1
[TpakTueckoe 3anstTue Ne3 «HabmroneHrne MuTo3a B KJIeTKaX KOHUMKA KOpeEIIKa JIyKa Ha OK2
TOTOBBIX MHUKpompemnaparax». «l3ydeHne cTpoeHHs MOJOBBIX KJIETOK Ha TIOTOBBIX
MUKpOIpenaparax».
bl TCHETHKHU M CEJICKIMH.
Conep:kanue y4eOHOIro MaTepuaa
IIpeamer u 3agaun reHeTtuku. Mcropus pa3BUTHA TeHETUKH. POnb LUTOIOTHH U OK2
HMOPHOJIOTHN B CTAaHOBJIEHUU T'€HETUKU. BKIag pOCCHHCKHMX M 3apyOeKHBIX YYEHBIX B OK4




[IpaBriio JOMUHUPOBaHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. ['MIOTE3a YMCTOTHI ramer.
[lonHOE M HEMOJIHOE JOMUHUPOBAHKE.

JuruOpugHoe CKpeluMBaHHWE. 3aKOH HE3aBUCHUMOTO HACICIOBAaHUS IPHU3HAKOB.
[{uToreHeTyeCKUe OCHOBBI TUTUOPHUTHOTO CKpEIIMBaHUS. Ananuzupyroiiee
ckpenuBaHue. VICMoOap30BaHWE AHAIM3UPYIOMIETO CKPEIIMBAHUS JUISI  ONPEICICHHS
FEHOTHUIIA OCOOH.

CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o CIEIUICHHOMY
Hacse10BaHuI0 reHoB. HapylieHue ciienienrsi TeHOB B pe3ysibTaTe KPOCCHHIOBEpa.

Jlaboparopuasi pabora

Jlaboparopuas padora Ne2 «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO M TUTHOPHIHOTO
CKpelIMBaHUs y Jp030(HIIbl Ha TOTOBBIX MUKpOIpEnapaTax.

Tema 2.2. CreruieHHOE
HacJeI0BaHueE
MPU3HAKOB.

Coaep:xaHue y4eOHOIro MaTepHuaJia

XPpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OINPEAEIECHHUE 110JIa. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
[ 'oMorameTHele U rereporameTHsle oprain3mel. HacinenoBanue npu3HaKoB, CLUEIIIEHHBIX C
[10JIOM.

N3meHunBOCTh. BHIbl M3MEHYMBOCTH: HEHACJICICTBEHHAs W HACIEACTBEHHasd. Poib
Cpedbl B HEHACHEICTBEHHONM HW3MEHYMBOCTU. XapaKTepUCTHKA MOAM(PUKAIMOHHOM
M3MEHYMBOCTH. BapuanMoHHbIN psig U BapuallMoHHas KpuBasd. Hopma peakuuu nmpusHaka.
KonuuecTBeHHbIE M KAYECTBEHHBbIE MPU3HAKM U MX HopMma peakuuu. CBolicTBa
MOIM(PUKAITMOHHON N3MEHYUBOCTH.

HacnencrBennas, WIIH TCHOTUIIMYECKAs, U3MEHYUBOCTbD. KomOunaTtuBHas
M3MEHYMBOCTh. Melo3 W MMOJIOBOM Mpolecc - OCHOBa KOMOMHATHBHOW WM3MEHUYMBOCTH.
MyTanvoHHass W3MeH4YMBOCTh. Kiaccuukamuss MyTauuid: Te€HHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa u npuunHbl MyTanui. MyrarenHsle GpakTopsl. 3aKOH TOMOJIOTUYECKUX
PANOB B HacieAcTBeHHON u3MeHunBocTH H.M. BaBunoBa. BHesnepHas HaciIeaCTBEHHOCTh
Y U3MEHYHMBOCTb.

IIpakTnyeckoe 3ansitue *B TOM 4mciae nmpogeccHOHATBLHO-OPHEHTHPOBAHHOE
coJiepKaHue NPAKTHYECKOI0 3aHATHS

[TpakTuueckoe 3austue Ned «M3ydeHne MoaupUKaIMOHHON N3MEHIHUBOCTH, TIOCTPOSHUE
BApUAIIMOHHOTO psifa U BapUallMOHHOM KpuBoW». IIpaktudeckoe 3anHstHe «OTXOJbI
Mpou3BOJACTBA». Ha ocHOBe (enepaqbHOr0 KiIacCH(PUKAIMOHHOTO Karajora OTXOJIOB
ONpEeNATh KJIACC OMACHOCTH OTXOJOB; arperatHoe COocTosHHE U (pusnueckyo (opmy
O0TXOJIOB, OOpa3yrolmxcs Ha paboueM MecTe / Ha 3Tamax MPOU3BOJICTBA, CBSI3aHHBIC C
ompeieICHHOM npodeccrueil/CenuatbHOCThIO

Tema 2.3. 'eneTnka
deI0BEKA.

Coaep:xaHue yueOHOIro MaTepuaJia

I'enetuka yenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIbI T€HETUKH 4YEJIOBEKa:
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TE€HEATOTUYCCKUN, OJIM3HEIOBBIN, ITMTOTCHETHYECKUN, OMOXUMUYECKHHA, MOJICKYJISIPHO-
reHeTudeckuii. COBpEMEHHOE ONpe/ieJIeHne TeHOTHUIIA: MOJTHOTEHOMHOE CEKBEHHPOBAHUE,
TEHOTHITMPOBaHKE, B TOM uncie ¢ momomnbto [T1[P-ananu3a. HacnencrBennsie 3a00neBaHus
YeNIOBEKa: TeHHBIC OO0JIe3HH, OOJEe3HHM C HACJICICTBEHHOW MPEIpacioioKeHHOCTRIO,
XpoMocoMHBIe 00je3Hn. COMaTHYEeCKHE W TeHepaTUBHBIC MyTanuu. CTBOJIOBBIE KIICTKH.
[TpuHinel  310poBOro  oOpas3a KM3HM, JUATHOCTHUKH, NPOPHUIAKTUKHA W JICYCHUS
TEHETUYCCKUX  Ooyie3HeH.  MeauKO-TeHEeTHYECKOe  KOHCYJIBTHPOBAHHME.  3HAueHUE
MCHHHHHCKOﬁ FCHCTUKHU B NPCAOTBPpAICHUHN W JICHCHHUU T'CHCTUUYCCKHUX 3&60H€BaHHI>'I
geI0BeKa.

HpaKaneCRoe 3aHATHE

HpaKTI/I‘ICCKoe 3aHsaTHe Ne5 «CocTaBiieHHE U aHAJIN3 POAOCIOBHBIX YCIIOBCKA)).

CsugerenbcrBa »BomonuU. [laneoHTonoruueckue: MOCIEIOBATENbHOCTh MOSIBICHUS
BHUJIOB B TAJICOHTOJIOTUYECKON JieTonucH, mepexomnsie (opmbl. buoreorpaduueckue:
CXOJICTBO U paznuyue payH u Grop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHE: CXOJACTBA U Pa3NIU4Usi YMOPHOHOB pPa3HBIX BHUIOB TMO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUUHBIE, aHAJIOTUYHbIC, PYAUMEHTAPHbIE OPIaHbl,
ATaBU3MBI. MOJ’IeKy.]'ISIpHO-6I/IOXI/IMI/I'-IGCKI/IGZ CX0JACTBO MEXAaHU3MOB HACJICACTBCHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MTyTEH Y BCEX OPraHU3MOB.

OpomouronHass teopus Y. [lapBuna. Ilpennocbuiky BO3HMKHOBEHUS JIapBUHHU3MA.
JIBIDKYyIIIME CHJIBI 3BOJIONMHM BHIOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpU
OTpaHUYEHHOCTH PECYpCcoB, HeolpeneaéHHasi U3MEHUYMBOCTh, 00pb0a 3a CYIIEeCTBOBAHHUE,

Tewma 2.4. Cenexkuus Coaep:xxanue yueOHOro MaTepuaJia OKl1
OpraHu3MOB. OK2
Cenexuus Kak Hayka U Iporecc. 3apoxaeHue celeKuu U JoMectukanus. Yuenue H.W.
BapuiioBa 0 1eHTpax MPOUCXOXACHUS U MHOroo0pasus KyJIbTYpHbIX pacTeHuil. LleHTpsl
MIPOMCXOXKAECHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOAA, IITaAMM.
CoBpemMeHHbIE METOJIbI CeIeKIMU. MaccoBblii 1 UHIUBUYalIbHBIA OTOOPHI B CEJIEKIIMU
pacTeHHi M KUBOTHbIX. OLlIEHKa DJKcTepbepa. DBINM3KOpPOICTBEHHOE CKpelMBaHHUE -
mHOpuauHr. Yncras nunusg. CkpemmBaHME YUCTHIX JMHUHM. ['erepo3uc, mian rudpuaHas
cuna. HepoxactBeHHoe ckpemuBanue - ayrOpunuHr. OtnanéHHas rubpuamzanus u e€
ycrexu. VIcKkycCTBEHHBIH MyTareHes M IMOJIyde€HUE MOJIUIIOUI0B. J(OCTIKEHUs CeneKunun
ACTEHMM, ’KUBOTHBIX U MUKPOOPTaHU3MOB.
Pa3nes 3. DBoJIIOLINOHHOE YYEeHHeE.
Tema 3.1. Uctopus Copepxanue yueOHOro marepuaJia OK2
PBOJIIOLIMOHHOTO [TpennocbuIKu BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUHU. DBONIOIMOHHAS Teopus U e OK4
YUEHUSI. MecTO B Ouonoruu. BrusHHE 5BOJIONMOHHONW TEOPUM HA pa3BUTHE OWMOJIOTHHM M JPYTUX
MHUKPO3BOTIOLHS. HayK.




€CTECTBEHHBIN OTOOD).
Cunrernueckas Teopus 3Bosolnu (CTO) u €€ 0CHOBHbIE MOJIOKEHUS.

BO3HUKHOBEHUE U
paBBI/ITI/IC JKHNU3HHU Ha
SeMie.

Tema 3.2. Conep:kanue y4eOHOT0 MaTepuaJia
Makpo3BOIIOLHS. Muxposomtonus. [Tonmyianus kak eIMHALA BUAA U SBOIIOLHUH.
JBmxyume cuiibl (pakTopbl) 3BOMIOLMK BUIOB B MpUpoae. MyTallMOHHBIN Ipoiece U
KOMOWHATHBHAsT M3MEHUMBOCTh. [lomynsnuoHHbIe BOJMHBI U jApeiid renoB. M3omsauus u
MUTpALU.
EcrectBeHHbIil 0TOOp - HampaBisomuid (paktop 3Boionuu. DopMbl €CTECTBEHHOTO
oTOOpa.
[TpucniocoONEHHOCT, ~ OpPraHM3MOB  Kak  pe3ynbrar  3Boitouuu.  [lpumepsl
NprUcrnoco0IeHni y OpraHu3MoB. ApoMop(o3bl U UAHOAANTALNH.
Bun u Bunoo6pasoBanue. Kputepuum Buma. OcHOBHblE (hOpMBI BHA000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUeCcKoe.
MaxponsBosrorusi. DopmMbl IBOIIONUH: (UIETHUECKAs, TUBEPreHTHAsI, KOHBEPreHTHAs,
napaniensHas. HeoGpatumocTs 3BoOLNN.
[IpoucxoxzaeHue OT  HECHEUMATU3UPOBAHHBIX  HIpeakoB.  IIporpeccupyromas
cnenuann3anys. AjanTuBHAs paaualys.
IlpakTH4Yeckoe 3aHATHE
[TpakTueckoe 3ansTHe Ne6 «CpaBHEHHE BHIOB 10 MOP(POIOTUUECKOMY KPUTEPHION.
«Onucanue NpucnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKkTepay.
Tema 3.3. Copaepxxanue yuyeOHOIro MaTepuasa

Bo3HUKHOBEHNE U pa3BUTHE )KU3HU Ha 3eMJIE.

JloHay4HbI€e MTPEACTaBICHUS O 3apOXKICHUH KU3HU. HaydHble runoTe3bl BO3HUKHOBEHUS
PKU3HU Ha 3emuie: abuoreHes v MmaHcrnepMus. XuMudeckasi 3BOJIONUsA. AOUOTEeHHBINH CUHTE3
OpPraHWYECKUX BEIIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE TOJTBEPKIACHUE
XUMHUYECKOH 3BOIIONMH. HauanbHble dTambl Omonoruyeckoii spomronuu. I'mmoresa PHK-
Mupa. @opMupoBaHne MeOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKIETKH. IlepBbie
KJIETKH U UX 3BOJIOIMA. DOPMUPOBAHKNE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

Tema 3.4. PazButue
PKA3HU Ha 3emiie

Conep:kaHue y4eGHOr0 MaTepuasa

PasButne xu3Hm Ha 3emue no d3pam U nepuonaM. Karapxeil. Apxelickag u
nmpoTepo3oiickas 3pel. [lanmeo3oiickas spa u €€ mepuoabl: KEeMOPUICKUN, OPIOBUKCKUH,
CUIIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o301ickas spa 1 €€ Mepruoibl: TPHACOBBIN, IOPCKHI, MEITOBOM.

KaifHo3o0lickass 3pa u €€ nepuoJpl: IajleOreHOBbIN, HEOT€HOBBIM, AHTPOIOTEHOBBIN.
XapakTepUCTUKA KIMMaTa W TEOJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Talbl HBOJIIOLHAN
PACTUTENFHOTO U UBOTHOTO MUpPa. ApoMop]o3bl y pacTeHHi U KUBOTHBIX. [losiBieHue,

paclBeT ¥ BEIMHPAHUE TPYIII KUBBIX OPTraHU3MOB.
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Cucrema opraHMuecKkoro Mupa Kak oTpaxeHue 3Boonui. OCHOBHbIE CUCTEMaTHYECKHE
CPYIIBI OpraHu3MoB. BupTyanbHas 3KCKypcusi «IBOJIOIUS OpPraHUYECKOTO MHpa Ha
3emuiey (B €CTECTBEHHO-HAYYHBIN WIIM KPACBETUCCKUN MY3€eH).

IIpaKTquCKOC3aHﬂTHe

[IpakTunueckoe 3ansitue Ne7 «3ydyeHre UCKONIAEMbIX OCTATKOB PACTEHUN U )KUBOTHBIX
B KOJUIEKIIUAX).

Tema 3.5. DBoronus
UEeIOBEKA —
AQHTPOTIOTEHES.

Coaep:xaHue yueOHOro MaTepHuaJia

OBoironus 4elNoBeKa. AHTpPONONOrWs Kak Hayka. PasBuTume IpencraBiceHUl O
[IPOMCXOXKICHUN ueloBeka. Meroasl HM3ydeHHs aHTpornoreHeza. CXOACTBa M pa3Ivyus
YEJI0OBEKA U JKUBOTHBIX. CUCTEMAaTHYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBmwxymme cuinbl  (akTopsl) aHTpororeHe3a. HaciencTBeHHass HW3MEHYHMBOCTh H
ecTecTBEHHbI 0TOOp. OOLIecTBeHHBIH 00pa3 >KU3HM, H3rOTOBICHHME OpYyIUil Tpyna,
MBIIICHHE, PEYb.

OcHOBHBIE CTaguU U BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK yMEIbIi,
UenoBek npsaAMoxonsimni, YenoBek HeaHAepTAIbCKUM, YenoBek pasdymublii. Haxonkum
MCKOIIAa€MbIX OCTaTKOB, BpEMS CYILIECTBOBAaHMs, OOJIACTh pPACHPOCTPAHEHUS, OOBEM
rOJIOBHOI'O MO3ra, 00pa3 *HU3HU, OPYIUSL.

Tema 3.6.
YenoBeueckue pacsl.

Coaep:xxaHue yueOHOro MatepuaJia

UYenoseueckue packl. OCHOBHBIE OOJBIIME PACHl: €BpONEonaHas (€Bpa3uiicKas), HErpo-
aBcTpanouHas (PKBaTOpUalbHAasl), MOHTOJIOMAHAs (a3UaTCKO-aMepuKaHckas). YepTsl
MpPUCIIOCOOJICHHOCTH TPECTABUTENEH YENOBEYECKUX pac K YCIOBHSAM CYIIECTBOBAHUSI.
EnnncTBO uenoBeueckux pac. Kpurnka pacuzma.

OK2
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Pa3zgen 4. OcHOBBI

IKO0JIOTUMA.

Tema 4.1. Opranusmsl
U OKpYXKaroIlasi cpesia.

Coaep:xanue yueOHOro MaTepHaJia

OKkojorusi Kak Hayka. 3aJaud W pasfenbl dKOoJIOruu. MeToapl 3KOJIOTHYECKUX
MCCIIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOIO UEJIOBEKA.

Cpenbpl  oOuWTaHHMA  OpPraHM3MOB:  BOJIHAs, HA3eMHO-BO3MYIIHas, IOYBEHHa,
BHYTPUOpPraHU3MEHHAs!.

Oxonorudeckue ¢daktopel. Kimaccudukamus 3K0mI0rudeckux (GpakTopoB: aOUOTHYECKUE,
OMOTHYECKUE U aHTPOIIOTeHHbIE. JleiCTBUE SKOJIOTHYECKUX (PaKTOPOB Ha OPraHU3MBI.

AbGuotnueckue  (akTOpbl: CBET, TemIepaTypa, BIAKHOCTb. DOTONEPHOIU3M.
[TpucriocobneHnss OpraHU3MOB K JEHCTBHIO aOMOTHUecKuX (akropoB. buomormueckue
[PUTMBI.

Tema 4.2. buotnueckue
(axTOpBHI.

Conep:kanue y4eOHOT0 MaTepuaJia

buotnueckne QakTopel. Buasl OHOTHYECKMX B3aUMOACUCTBHIA: KOHKYPCHIIUS,
XUIIHAYECTBO, cuUMOMO3 u ero ¢Gopmbl. [lapasutusm, Koomepamus, MYTyalu3M,
KOMMEHCAIIN3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO). AMEHCATN3M, HEUTpau3M. 3HAUYCHUE
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OMOTHYCCKUX B3aUMOJICHCTBUH U1  CYIISCTBOBAaHHWS OPraHW3MOB B  IPUPOTHBIX
COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTHKH momyisuud. OCHOBHBIC ITOKA3aTelIM IOMYJISIIHN:
YHCICHHOCTh, TUIOTHOCTh, POXIA€MOCTh, CMEPTHOCTh, MPHUPOCT, MUrpamnus. JuHamuka
YUCIICHHOCTH MOMYJISILIMK U €€ peryJIsius.

HpaKTH‘leCKOC 3aHsaTHEe. B TOM wumcie npmbeccuona.nbno-opneHTnpOBanﬂoe
COACPKAHNUEC MPAKTHICCKOI'O 3aHATHSA.

2. Ilpaktnueckoe 3ansTue Ne§ «BiusiHue aOnoTH4eckux (GakTOpoB HA YEIOBEKa
(HM3KHE U BBICOKUE TEMIIEPATYPBI)»
W3ydyeHre MeXaHM3MOB aJanTallMd OpraHu3Ma YejloBeKa K HH3KUM U BBICOKUM
TEeMIIeparypaM u OOBSICHEHUE IMOJIYYCHHBIX Pe3yJbTaToB M (YOPMYIHPOBAHUE BHIBOJIOB
(MMCbMEHHO) C UCTIOJIb30BAaHUEM HAYYHBIX MOHSATHI, TEOPUN U 3aKOHOB

Tema 4.3. CoobiiectBa
1 SKOJIOTUYECKHUE
CUCTCMBI.

Coaep:xanue yueOHOTo MaTepHaJia

CoobmectBO  opraHuzmMoB -  Ouoneno3. CrTpykTypel OHMOIEHO3a:  BHUOBasd,
MpOCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsr-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckue cuctembl (9kocuctemsl). [loHsaTtue o6 skocuctemMe UM OHOreoLEHO3E.
DYHKIIMOHATBHBIE KOMIIOHEHTBI AKOCHUCTEMBI: TPOJYLEHTH, KOHCYMEHTBI, DPEIYLEHTHI.
KpyroBopoT BelIecTB U MOTOK PHEPTUU B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
prkocucTeMbl. [IumeBbie nenu u cetu. OCHOBHBIE IMOKA3aTeIM 3KOCHCTEMBI: Onmomacca,
POAYKIMS. DKOJOTMUECKUE MUPAMUIbL: MPOTYKIIMH, YHCIEHHOCTH, OMomacchl. CBONCTBa
AKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIanus, pazButue. Cykieccus.

[TpupoaHble 5KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOTO WM
[IMPOKOJINCTBEHHOTO JIEca.

AHTpONOreHHbIe IKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOoskocucTeMsbl. buonornueckoe u
X031l CTBEHHOE 3HAUEHHE arpodKOCHCTEM B ypOoskocucteM. buopasnooOpaszue kak haktop
ycToiunBoCTH 3kocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTo pa3HooOpa3us Ha 3eMiie.

Tema 4.4. Yuenue B.I1.
BepHnackoro o

Copep:kanue y4eOHOIo MaTepuaa

VYuenue B.II. Bepnaackoro o 6uocdepe. I'panHuripl, coctaB u CTpyKTypa Onocheps.

ouocdepe. PKuBoe BemiectBo u ero ¢pynkimuu. OcodbeHHOCTH Onochepsl Kak rio00aabHON YKOCHUCTEMBI.
JlnHaMuyeckoe paBHOBeCHe U oOpaTHas cBs3b B OHMochepe.
KpyroBopoThsl BemiecTB u OHOTCOXMMHUYECKHE IUKIIBI DIIEMEHTOB (yTiepoa, a3oTa).
3oHanbHOCTH OHuochepsl. OCHOBHBIE OMOMBI CYIITH.
Tema 4.5. Conep:xaHue yueOHOro MaTepuaJa

UenoBeuecTBO B
ouochepe 3emin.

YenoeuectBo B Omochepe 3emiuu. AHTPONOTCHHBIE UW3MEHEHHs B Ouocdepe.
["106asIbHBIC PKOJIOTHYECKUE TTPOOIIEMBI.
CocymecTBoBaHne NpUpoAbl U 4eroBeuecTBa. CoxpaHeHHe OHMOpa3HOOOpaszus Kak

OocHOBa ycroiumBocTu Ouochepsl. OCHOBa palMOHAIBLHOTO YIPABICHUS MNPUPOIAHBIMU
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pecypcamy 1 MX HCIIOIb30BaHHE. JJOCTHKEHHS GHOIOTHH M OXPaHA HPHPOJIBL.

Pa3nea 5. buoJsiorus B ;KU3HU.

Tema 5.1. OcHOBBI IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COAEpP:KaAHKeE OK1
OMOTEXHOJIOIHH. OK2
brorexHonorus Kak OTpaciab INPOU3BOACTBA. ['€HHas WH)KEHEpHs. OTalbl CO3aHMs 2 OK4
pexomOuHanTHOM /IHK m Tpancrennsix opranuzMmoB. Kierounast nnxkenepus. Kierounsle 1
KYJIBTYPBI. MukpoKIoHaIbHOE pa3sMHOXEHHUE pacTeHHH. Knonuposanue

BBICOKOIIPOYKTUBHBIX CEIbCKOXO03HCTBEHHBIX OPraHU3MOB. DKOJIOIMUYECKUE U ITHUECKHE
npo6aembl. 'MO — reHeTHYecKH MOJU(PUIMPOBAHHBIE OPraHU3MBI.

IIpakTHyeckoe 3aHsATHE

[IpakTuueckoe 3anarue Ne9 «Keiic Ha aHanu3 HHGOPMALIUK O HAYYHBIX TOCTUKEHUSX B 2 2
00J1aCTH T€HETUYECKUX TEXHOJOIWH, KJIETOYHOM MH)KEHEpUH, MUILEBBIX OMOTEXHOJIOIHi»
(3amMTa Kelca: MPEeACTAaBICHUE PE3YyJIbTaTOB PELIEHUS KEHCOB B BHJIE BBICTYILICHUS C
MPE3CHTAINCH )

[Ipaktuueckoe 3anarue NelO «OTHueckue acmekThl pa3BUTHUS OUOTEXHOJOTUU U 2 2
NpUMEHEHHEe MX B JKU3HM 4YEJOBEKa», MOMCK W aHaIu3 HMH(GOpPMAlUU M3 Pa3IUYHBIX
MCTOYHUKOB (HayuyHass W ydeOHas JUTepaTypa, CPEeACTBAa MacCOBOM HH(OpMAIUH, CETh
Nuteprer). Keiicbl Ha aHaau3 uHpopManuu 00 3THYECKHX ACNeKTAX Pa3BUTHSA
0MOTeXHO0JI0ruH (110 TPyNIam)

JuddepeHurpoBaHHbIi 3a4€T 2 3

Bcero: 72

JnsxapakTepuCTUKHYPOBHSIOCBOCHUyU€OHOrOMaTEepUaIanCIOIb3yIOTCACIE YIOMe0003HaueHus Ha BBIOOP:

1. —o3HaKOMUTENbHBIN (TOBTOPEHUE paHEe N3YUYCHHBIX 00BEKTOB, CBOMCTB);

2. —penpOoIyKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKIIUH HITH MTOJT PYKOBOJCTBOM)

3. —IPOAYKTUBHBIN (TJIAHUPOBAHUE U CAMOCTOSTENILHOE BBIIIOJIHEHHE AEATEIbHOCTH, pEllIeHUe TPOOIEMHBIX 3a/jau: KOHTPOJIbHbIE pa0OThI, CAMOCTOSATENIbHBIE
paboTa, KypcoBble paboThI (IIPOEKTHI)



3. YCJIOBUSA PEAJIMBALIUMU ITPOI'PAMMBI JUCIIUITJIMHBI
3.1. TpeGoBaHUsI K MUHUMAJILHOMY MaTepPHAJbHO-TEXHHYECKOMY O0ecneyeHn 0

Peanuzanus mporpamMmbl AMCHUIUIMHBI TpeOyeT Hanuyusi ydyeOHOro KaOuHeTa
OMOJIOTHUH.
O6opynoBanue yueOHOro KabUHeTa:

- IOCAJI0YHBIE MECTa MO KOJIMYECTBY 00YyUarouXCs;

- pabouee MecTO MpenoaBaTes;

- IOCKa; y4eOHO-METOUYECKOE 00ECIICUCHNUE;

- HaIJISTHBIC TTIOCOOMS: KOMIUICKTHI YI€OHBIX TAaOJIHII, TIJIAKATOB.
Texnuyeckue cpeacTBa 00ydeHHUS:

- JJOKaJIbHAsl KOMIIBIOTEPHAsI CETh U Tio00anbHas ceTh HTepHeT;

- MyJIbTUMENA TIPOEKTOP

- UHTE€pPaKTUBHAS JI0CKa/TIaHeb/9KpaH
O6opynoBanue i MPOBEJACHUS JTAOOPATOPHBIX U MPAKTUYECKUX 3aHATUNA: MUKPOCKOIIBI,
CEeKyHJOMep, TOHOMETp, jJabopaTopHas mocyna (MpoOUpKH, MOACTABKHU JJisi MPOOUPOK,
MUHIETHI, MECOK, CTYNKU C MECTHUKAaMHU, MPEIMETHbIE U MOKPOBHBIE CTEKJA, CTEKIJISTHHbBIC
Majouyky, IMpenapoBalibHbIe WIJbI, (QuibTpoBanbHas Oymara (canderku), CcTakaHbl)
TUIEPTOHUYECKUN PAcTBOp XJopuaa HaTpusi, 3%-HbId pacTBOp NEPOKCHIA BOJOPOJA,
pacTBOp oj1a B MOJUCTOM Kajluu, TJIULEPUH, KIyOHU KapTo(deis, TUCT AJI0JeH KaHaICKOMH,
10/ psIOMHBI OOBIKHOBEHHOM (psIOMHBI MJIM TOMATA), JIYK peryaThlii, pa3BeACHHbIE B BOJIE
JIPOKIKH).

3.2. UndopmannonHoe odecneyenne 00yueHust

Ilepeyens  pexoMeHayembIX  y4eOHbIX  u3gaHuii, HHTepHer-pecypcos,
JTOMOJTHUTEIbHOU JIUTEPATYPbI

OcCHOBHBIE HCTOYHUKH:

1. ITaceunuk, B. B. buonorus. 10 xmacc (6a3oBwlii ypoBeHb) : yueOHHK / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. Py6uoB ; mox pen. B. B. Ilaceunuka. -
Mockga : Ilpocemenue, 2022. - 223 c¢. - ISBN 978-5-09-099558-0. - Tekcr :
anexkTpoHHbii. - URL: https://znanium.com/catalog/product/1922236 (nata
obpamenus: 24.04.2024). — PexxuM 10CTyma: MO MOAMKUCKE.

2. Tlaceunuk, B. B. buonorus. 11 knacc (6a30BbIii ypoBeHb) : yueOHHK / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. Py61oB ; mox pen. B. B. [laceunuka. -
Mockaga : [IpocBemenue, 2022. - 272 c. - ISBN 978-5-09-099559-7. - Tekcr :
anektporHbii. - URL: https://znanium.com/catalog/product/1922257 (nara
obparnienus: 24.04.2024). — Pexxum octyma: 1o moJImicKe.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA JUCIHIUIIJIMHbI

KOHTpOJIL N OICHKA PC3YyJIbTATOB O6y‘{CHI/ISI OCYHICCTBIIACTCA IIPCIIOAABATCIICM B
IMpoHeCCC MPOBCACHUA IIPAKTHUICCKUX 3aHATUM U J'Ia60paTOpHI)IX pa60T, TCCTUPOBAHUA, a4

TaKIKC BBIITOJIHCHU A

O6yanOHlHMHCH HHAWBUIYAJIBbHBIX SaﬂaHHﬁ, ITPOCKTOB,

ucclieIoBaHuid. Pe3ynbpTaThl 00yueHUs! ONMPEAeIsioT, YTO 00ydaromuecs: J0DKHbBI 3HATh,
MIOHUMATh U ICMOHCTPUPOBATH IO 3aBEPIICHUH H3yUCHUS AUCIUTLIINHBIL.

KoHTpoJib M o11eHKa pe3yabTaTOB OCBOCHHS 0011e00pa3oBaTebHON AUCITUTLTHHBI
PACKpBIBAIOTCS Yepe3 JAUCIHUILUIMHAPHBIC (MIPEAMETHBIC) pe3yJbTaThl, HAlpaBJICHHBIC Ha
dbopmupoBanre oOmMX W MPOGECCHOHATBHBIX KOMICTCHIIMN IO pasaeiaM U TemMaMm
coJiep>KaHusl yueOHOro MaTepuaa.

Oomas/npode | Pazmen/Tema T olleHOYHBIX MEePONPUATHIA
CCHOHAJIbHASA
KOMIeTeH Ul
OK 02 P1, Tema 1 OuenuBaemas IMCKyCCus 110 BOIIPOCaM JIEKLIMU
Beinonnenue u 3amura 1a60paTopHbIX pabOT U MPaKTHUECKUX.
OK 01 P1, Tembr 2-5 [IpencraBnenue YCTHBIX coo0IIeHUI c MpEe3EHTALNEN,
OK 02 MOJrOTOBJICHHBIX IO IMEPEeYHI0 MCTOYHUKOB, PEKOMEHJIO0BAaHHbBIX
OK 04 IIperoiaBaTesieM.
@pOHTAIBHBIN OITPOC
OK 01 P1, Tema 6-7 Pemienue 3amau Ha ornpejesieHUe MOCIEI0BATEIbHOCTH HYKJIEOTH]IOB,
OK 02 AMHHOKHUCIIOT B HOPME M B CiIyd4ae M3MEHEHHUs IOCIEI0BATEIbHOCTH
OK 02 P2, Temsr 1-3 nykieoruaoB JJHK
OK 04 3anoyHeHNE CPAaBHUTEIBHON TAOIUIBI XapaKTEPHCTUK THUIIOB OOMeHa
BEIIECTB
OK 01 P2, Tema 4 OOcyxIeHne 1o BOIpocaM JIEKIUH
OK 02 3amonHeHne TaOIMIBI ¢ KpPaTKOW XapaKTepUCTUKOH M IMpHUMepaMu
OK 02 P3, Temsr 1-6 (hopM pa3MHOKEHHSI OPTaHU3MOB
OK 04 Tect/ompoc
OK 01 P4, Temsr 1-5 CocTaBlieHHME  JKM3HEHHBIX IHKJIOB  PAcTeHMHd 10  OTAenaM
OK 02 (MOXOBU/IHbIE, XBOILEBUAHbIE, MAIOPOTHUKOBUIHBIE, TOJIOCEMEHHBIE,
OK 07 HOKPBITOCEMEHHBIE)
OK 01 P 5. Tema 1 Tect o Bompocam JIEKIUH
OK 02 Pemienne 3amad Ha onpeneneHue BEPOATHOCTH BO3HMKHOBEHUS
OK 04 HACJIe/ICTBEHHBIX IPU3HAKOB TNPU MOHO-, JU-, TOJIMTHOPHUIHOM U

AHAIIM3UPYIOIICM CKPCIIWMBAHWH, COCTABJIICHHUEC TI'CHOTUIIMYCCKUX CXEM
CKpCHINBaHUA

Pemenne 3aaa4 Ha ONpCACICHUC BCPOATHOCTH BO3HUKHOBCHUSA
HACJICACTBCHHBIX TPHU3HAKOB IIpU  CHCIUICHHOM  HACJICAOBAHUH,
COCTAaBJICHHUEC T'CHOTUITNYCCKUX CXEM CKPCIIMBAHUA

Pemenue 3aa4 Ha OIpPCACIICHUC THIIa MYyTalluu IIpU 1epcaavc




IIK 1.2

P4, Temsr 1,2

HACJICICTBEHHBIX TPU3HAKOB, COCTABJICHHE TCHOTUIUYECKHX CXEM
CKpEUIBaHUS

OnenuBaemas TMCKYCCHSL: WCIOJI30BaHUE apryMeHTOB,
OMOJIOTUYECKON TEPMHHOJIOTUM W CHMBOJIMKH JUIS JIOKa3aTeilbCTBa
POJICTBA OPTAHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIII

Tect 110 3KOJIOTHUECKUM (PaKTOpaM U CpeliaM KU3HU OPraHH3MOB
CocraBieHne CXeM KpPYyroBOpOTa BEHIECTB, HCIONB3Ysl MaTepHajbl
JCKIIH

Pemenne mpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJaHUN  TIO
MEPEHOCY BEIIeCTBA M DSHEPrHH B DKOCHUCTEMax C COCTABIICHHE
TpO(UUECKUX HeTIel U mHpaMu] OMOMACChl i SHEPTUH

OneHnBaeMasi TMCKYCCHUs

3ammTa Keiica: TpPEACTAaBICHHE pPE3YIbTaTOB pEIICHUS KEeHCoB
(BBICTYILJIEHHE C TIPE3EHTAIUeH )
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