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

1.1. O6a1acTh NPUMEHEHUS] TPOTPAMMBI

[Iporpamma yueGHOM muctuiuinasl OYIL.13 buosiorust  sBIseTCS YacThIO
OCHOBHOM mpoeccronanbHoil oOpa3zoBarenbHOi nporpammsl (nanee OIIOIT CITO) no
crenmaibHoCcTH 40.02.02 IIpaBooxpaHuTe/bHASL AEATEJNbHOCTh M NPEAHA3HAYCHA
JUIsL U3y4deHus OHOJorMu B Mpo¢deCCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3aIusX,
pean3yIonmx 00pa3oBaTENbHYI0 MPOrpaMMy CpeJHEero oOmiero oOpa3oBaHus B
npefenax OCBOEHHUS OCHOBHOW MpodeccHoHalbHOM 00pa3oBaTeNbHON MpPOTpaMMbI
CIIO na 6a3e OCHOBHOrO 0OImero oOpa3oBaHMs NPH TMOATOTOBKE CIECIHAIHCTOB
CPEIIHETO 3BEHA.

Yacte paboueld mporpaMmbl peagu3yercss C MNPUMEHEHUEM 3JIEKTPOHHOIO
oOy4yeHUs W JHUCTAHIMOHHBIX O0Opa30BaTEIBHBIX TEXHOJOTUH (B COOTBETCTBUM C
[IpaBunamMu NpUMEHEHHs] OpPTaHU3AIMSIMHU, OCYIIECTBISIONIMMH 00pa30BaTEIbHYIO
NESATEIbHOCTh, DJIEKTPOHHOTO  OOy4YeHHMs, JHUCTAHIMOHHBIX  00pa30BaATEIbHBIX

TEXHOJIOTU TP peaian3anuu 00pa3oBateNbHbIX mporpamm ot 11 okTsa6ps 2023 roga
N 1678.

1.2. MecTo IUCHMILUINHBI B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMMbl:

JMucnunnaa  OVYIL13  buosormsi  sBiIsgeTcs  o0S3aTENbHONM  YacThIO
o01eo0pa3oBaTeIbHOrO IHMKJIa Yy4deOHoro 1IuiaHa mno cnenuanbHoctn 40.02.02
IIpaBooxpaHuTeabHAsI AeSITEJIbHOCTD.

1.3. Hean u 3apaun Aucuuiuiaibl. [l1anupyemble pe3yjbTaThbl 0CBOEHUSA
0011e00pa3oBaTeIbHOM JUCHUIIJINHBI

enr uzyuenusi yueOHoro mpenmera «buonorus» Ha 6a30BOM YpPOBHE - OBJIAJICHUE
00yJaroMMHCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIHHOM OPTaHM3allUU KUBBIX CHCTEM
pa3HOro paHra U NpUOOpPETEHNUE YMEHHI MCIIOIb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JIEHCTBUI
B OTHOIICHUH OOBEKTOB KUBOW MIPUPOJIBI M PEIICHUS Pa3IMYHBIX JKU3HEHHBIX TPOOIIEM.

JlocTkeHne 1enu u3ydeHus ydeOHoro mpenmera «buornorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTcsl pelIeHUEM CIIEYIOIINX 3a/1ay:

— OCBOCHHME OOYYAIOUIUMHUCS CHCTEMBbI 3HAHUNW O OHMOJOTUYECKHX TEOPHUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpPaBWIAX, CIYXKAIUX OCHOBOM A
dbopMUpOBaHUS TPEJCTABICHUN O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOAax
HAy4YHOTO TIO3HAHUSI, CTPOCHHHM, MHOTOOOpa3MU U OCOOCHHOCTSX IKHUBBIX CHCTEM
pPa3HOTO  YPOBHS  OpPraHMW3alMd, BBIJAKOIIUXCA OTKPBITUAX M COBPEMEHHBIX
UCCJICIOBAHUSX B OUOJIOTHH;

— ¢opMHupoBaHUE Y OOYYAIONIUXCSl MO3HABATEIIbHBIX, NHTEIJIEKTYaIbHBIX U TBOPUYECKUX
crmocoOHOCTeN B MpOIlecce aHaau3a JAaHHBIX O MyTSAX Pa3BUTHSA B OMOJOTHHM HAayYHBIX
B3IVISII0B, UAEH U MOJIXOJ0B K H3YYEHHUIO KUBBIX CUCTEM PA3HOTO YPOBHSI OpPTraHU3aLNY;

— CTaHOBJIeHHE Yy oOOydaromuxcsi oOmel KynbTyphl, (DYHKIHMOHATBLHOW TPaAaMOTHOCTH,



pa3BUTHE yMEHHH OOBSICHATH M OICHHWBAThH SIBICHHUS OKPYKAIOLIETO MHpa >KUBOU
IPUPOJIBI HA OCHOBAaHHH 3HAHHI U OTIBITA, TIOJYYEHHBIX IPU U3yYCHUU OUOJIOTHY;

— (dopmupoBanue y oOydarommxcss YMEHHI WILTIOCTPUPOBATH 3HAUYECHUE OMOJIOTHUECKUX
3HAHUKW B MPAKTUYECKOW JEATENPHOCTH 4YEJIOBEKa, pPAa3BUTUU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

— BOCHHTaHHE yOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM JKHUBOW TPHUPOJIEI,
HEOOXOUMOCTH OEpeXKHOr0 OTHOUIEHHWS] K HEH, COONIOACHMSI 3TUYECKUX HOPM IMpHU
HPOBEICHUN OMOJIOTHUECKUX HCCIIEeJOBAHUI;

— OCO3HAaHHE [EHHOCTU OMOJOTMYECKHUX 3HAHWH JUIS TOBBIIICHUS YPOBHS dKOJIOTUYECKOI
KYJIBTYPHIL, 1151 (GOPMUPOBAHUS HAYTHOTO MHPOBO33PEHUS;

— TNpUMEHEHUE NPUOOPETEHHBIX 3HAHUM U YMEHUI B IOBCETHEBHOM KU3HU

— IS OLIEHKH IOCTICICTBHI CBOEH JEATENIFHOCTH MO OTHOIIECHHUIO K OKPYXKAIOIIEeH cpese,
COOCTBEHHOMY 3J0pOBBIO, OOOCHOBaHHE U COOJIONEHHE Mep MPOPHIAKTHKH
3a00JICBaHUH.

Conepkanue JIUCHUIUIMHBI ~HAMpaBlieHO Ha (OPMUPOBAHUE JIMYHOCTHBIX,
MeTanpeIMETHBIX U TpeAMeTHBIX pe3yiabTaTtoB ®I'OC cpeanero odiiero oOpa3oBaHus,
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 aKTHBHOM JCSATEILHOCTH TEXHOJIOTHIECKON 1
COLIMAJIbHOW HANPaBIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATD,
TUTAHUPOBATH U CAMOCTOSITEIIBHO BBIITOHITH TAKYIO
NesITeNIbHOCTD;

- HHTEpEeC K pa3Iu4HbIM cepam npodhecCuOHATHLHOMI
NesITeNIbHOCTH,

OBaseHne yHUBEPCAITBHBIMH Y4eOHBIME ITO3HABATEIHHBIMU
NEUCTBUSIMU:

a) 0a30BbI€ JJOTUYECKUE IEHCTBUS:

- CaMOCTOSATENBHO (hOPMYIUPOBATH U AKTYyaJIM3UPOBATh
po0JieMy, paccCMaTpuBaTh €€ BCECTOPOHHE;

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

- OIPENENSTh LIETH IeATeIbHOCTH, 33/1aBaTh TapaMeTphl 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 MBIILICHUE ITPU PEIICHUH KU3HEHHBIX
pooiem

0) 0a30BEBIE HCCIIEN0BATEIILCKUE JEHCTBUS:

- BIIQJICTh HABBIKAMU Y4€OHO-UCCIIEIOBATENLCKON M MPOSKTHOU
NESATETbHOCTH, HAaBBIKAMU pa3pelieHus MpooeMm;

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTUHU B CHCTEME
HAYYHOTO 3HaHUS; QYHKIIMOHATHHON TPAMOTHOCTH YEJIOBEKA IS
pelIeHus KU3HEHHBIX MpodeM; chOPMUPOBAHHOCTh YMEHUS
pacKpbIBaTh COJIEPKaHNE OCHOBOINOJIAraloIUX OMOJIOTHYECKIX
TEPMUHOB U NTOHATUI: KU3Hb, KJIIETKA, TKaHb, OpraH, OPraHU3M, BU/I,
TIOMYJISIIIHSL, SKOCUCTEMa, OMOLIeH03, Onocdepa; MeTabonn3M (0OMeH
BEUIECTB U MIPEBPALICHUE SHEPTUH ), TOMEOCTa3 (CaMOperysuus),
OuocuHTe3 O€JKa, CTPYKTYpHAsE OpPraHU3alUs )KUBBIX CHCTEM,
JUCKPETHOCTh, CAMOPETYJIALIMS, CAMOBOCIIPOU3BE/ICHUE
(peripoaykiusi), HaCIEACTBEHHOCTh, U3MEHUHUBOCTb,
SHEPro3aBUCUMOCTb, POCT U pa3BUTHE, YPOBHEBASI OPraHU3aLINs;
c(OpPMHUPOBAHHOCTh YMEHUS PACKPBIBATh COACPKAHUE
OCHOBOTIOJIATAIOIINX OMOIOTUYECKUX TEOPUI U TUIIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM, YBOJTIOLIMOHHOM, IPOUCXOKICHHUS
KU3HU U YEJIOBEKA;

c(OpMUPOBAHHOCTb YMEHHS PACKpPbIBaTh OCHOBOIIOJIaratoIine
Ouonorudeckue 3akoHbl ¥ 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.1. BaBunoga, J. ['exkens, @. Mromiepa, K. bapa),
IPAaHMIIBI UX MPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

npuoOpeTeHne onbITa MPUMEHEHUS OCHOBHBIX METO0B HAYYHOTO
MO3HAHUS, UCTIOJIb3yEeMbIX B OMOJIOTUU: HAOTIOICHUS 1 OITUCAHUS
KUBBIX CHCTEM, MMPOIIECCOB U SIBJICHUI; OpTraHU3AIMH U POBEIACHUS
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIBUKCHHSI TUTIOTE3, BBISIBICHUS
3aBHCHUMOCTH MEXK/y UCCIIETyEMbIMHU BEINYMHAMH, OObSICHEHUS
MOJIYYEHHBIX PE3yIbTaTOB U (hOPMYIUPOBAHUS BHIBOJIOB C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUM, TEOPUHM U 3aKOHOB;
c(OPMUPOBAHHOCTH YMEHUS BBIJIEISTH CYIIECTBEHHBIC TPU3HAKU
BHUPYCOB, KJIIETOK POKAPUOT U DYKAPUOT; OJHOKIETOUHBIX U

! YKa3bIBalOTCA IMUHOCTHbIE 1 MmeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022) B oTrnaronbHol popme, popmupyemsbie
06ueobpasoBaTeibHOM ANCLUNANHON
2 OucumnanHapHble (NpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C UX MNOAHbIM NepevHem Bo PIOC COO (B nocneaHel peaakumm ot 12.08.2022) ana 6a30Boro ypoBHsA

obyyeHun




- BBISIBJISITH IPUYUHHO-CIIC/ICTBEHHBIC CBS3H H
aKTyaJlu3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€ PeIICHHS,
HAXOJUTh apryMEHTHI JJIs JJOKa3aTeIbCTBA CBOMX
YTBEPKACHUM, 3a/1aBaTh apaMeTPhl U KPUTEPUU PEIICHHUS,

- aHAJIM3UPOBATH MOJYUYCHHBIC B X0OJIC PEIICHHS 3a/1a41
PE3yNbTaThl, KPUTUYECKH OI[CHUBATH UX JJOCTOBEPHOCTb,
MIPOTrHO3UPOBATh U3MECHEHHUE B HOBBIX YCJIOBHSIX;

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

- YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX
obacTei;

- BBIJIBUTATh HOBBIC UCH, ITPEIIaraTh OPUTHHAIBHBIC TTOIXOIbI
U PELICHHUS;

- CIOCOOHOCTh X MCIIOIb30BaHUs B II0O3HABATEILHON U
COLIMAJIbHOU ITPAKTHKE.

MHOTOKJIETOYHBIX OPTaHH3MOB, BUIOB, OMOTEOIIEHO30B M SKOCHCTEM;
0COOEHHOCTH IMPOIECCOB OOMEHA BEILECTB U MPEBPAILCHHS SHEPTHUH
B KJIETKE, (POTOCHHTE3a, IJIACTUYECKOTO M YHEPIeTUIECKOTO OOMEHa,
XEMOCUHTE3a, MUTO3a, Me#03a, OIJI00TBOPEHHS, Pa3BUTHS U
Pa3sMHOXKCHUSI, HHIUBHIyaIbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 32 CYIIECTBOBAHUE, €CTECTBEHHOTO 0TOOpA,
BUI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB K CpeJie
OOUTaHMUS, BIUSIHUS KOMIIOHEHTOB 9KOCUCTEM, aHTPOITOTEHHBIX
W3MEHEHHI B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTA BEUIECTB
U TIpEBpAICHHUE YHEPTUH B Onocdepe;

c(OPMHPOBAHHOCTh YMEHHSI PeIIaTh OMOJIOTHYECKHE 3a/1a4H,
COCTABJIATH TEHOTUITUYECKUE CXEMbI CKPEIIIMBAHUS JIJISI pa3HBIX
THUIIOB HACJIEIOBaHMSI TPU3HAKOB Y OPraHU3MOB, COCTABJISITh CXEMBI
HepeHOCa BEIISCTB M SHEPTUH B DKOCUCTEMaX (IeIU MUTaHUs,
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 MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHOM
MPaKTUKU, OCHOBAHHOI'O HAa JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEpIICHCTBOBAHUE A3BIKOBOM M UNTATEITHCKOU KYJIBTYPhI
KaK Cpe/ICcTBa B3aUMOJIEHCTBHS MEX1Y JIFOJAbMU U TTO3HAHUS
MHUPA;

- OCO3HAHME LICHHOCTU Hay4YHOU JEeATEIbHOCTH, TOTOBHOCTD
OCYIIECTBIISITh TPOCKTHYIO U UCCIIET0BATEIHCKYIO
NEeSATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

OBnazieHue YHUBEPCATbHBIMUA YI€OHBIMU TTO3HABATEIIbHBIMU
JICUCTBUSIMMU:

B) paboTa ¢ nHbOpMAITHEH:

- BIJICTh HaBBIKAMU TIOyYeHUSI THPOPMAIIUU U3 HCTOYHUKOB
Pa3HBIX TUIOB, CAMOCTOSITEIFHO OCYIIECTBIIATH MOUCK, aHAJIN3,
CUCTEMAaTH3AIMI0 U UHTEPIIPETAINIO HHPOPMAIH Pa3THUYHbBIX
BHJIOB U (DOpPM TIPE/ICTABIICHHUS,;

- CO3/1aBaTh TEKCTHI B PA3IIMYHBIX JOpMATaX C YIETOM

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUUYECKH OLEHUBATH MH(POPMALIUIO
OMOJIOTMYECKOro COJIepKaHusl, BKIIOYAIOIIYIO TICEBJOHAYYHbIE
3HAHUS U3 PA3IUYHBIX UCTOYHUKOB (CPEICTBA MACCOBOM
uH(pOpMaIUY, HAYYHO-TIOMYJIIPHBIE MaTepUabl); HHTEPIPETUPOBATD
ATUYECKHE aCTIEKThl COBPEMEHHBIX UCCIEIOBAaHUN B OMOJIOTHH,
MeAHIIMHE, OMOTEXHOIOTHH;, paCCMAaTPUBATh TNI00aIbHbIC
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
HECKOJbKUX UCTOYHUKOB, TPAMOTHO MCIIOJIB30BAThH MOHSITHITHBIN
anmapat OUOJIOTHH.




Ha3Ha4YeHHsI HHPOPMALIUK U LIENICBOI ayAUTOPUH, BEIOUpast
ONTUMAJIbHYIO ()OPMY MIPECTABICHUS U BU3YaTH3aIUH;

- OLICHUBATH JIOCTOBEPHOCTb, JICTHTUMHOCTh HH(OpMAIHH, ee
COOTBCTCTBHC IIPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMAaM;

- ICIIOJIb30BATh CPEICTBA HH(POPMAIIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B PCIICHUHU KOTHUTHUBHBIX,
KOMMYHHKaTHBHBIX ¥ OPraHU3allMOHHBIX 3324 C
co0It0IcHIEeM TpeOOBaHHUI SPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, PeCypcocOepeKeHUsI, TIPABOBBIX U
TUYECKUX HOPM, HOPM MH(POPMAIIHOHHOM OE30I1aCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3aLIUTHI HH()OPMALHH,
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 KOOPAUHUPOBATH JEHCTBHUS T10 €€
JOCTHKEHHIO: COCTABJIATH IUIAH JIEHCTBUM, pacIpelesaTh POIn
C Y4eTOM MHEHHH Y4aCTHUKOB 00CYKIaTh pe3yabTaThl
COBMECTHOH paboThI;

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

- OCYIIECTBJISITh TIO3UTUBHOE CTPATETHUECKOE MTOBEICHUE 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

npuoOpeTeHne OnbITa IPUMEHEHHSI OCHOBHBIX METOJJOB HAYYHOI'O
MIO3HAHUS, UCII0JIb3YEMBIX B OMOJIOTUU: HAOIIOAEHUS U OTIMCAHUS
JKUBBIX CUCTEM, IIPOLICCCOB U SIBJICHUM; OPraHU3aLUU U IIPOBEACHUS
OMOJIOrMYECKOr0 AKCIIEPUMEHTA, BBIIBUKEHUS TUIIOTE3, BBISIBICHUS
3aBUCUMOCTH MEXJly UCCIIEAYEMbIMHU BEITMUNHAMU, O0BSICHEHUS
MIOJIYYEHHBIX PE3yIbTaTOB U (POPMYJIMPOBAHUSI BHIBOJIOB 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 IKOJIIOTHUUYECKON KYIbTYPhI, TOHUMAHUE
BJIMSHUS COLIMATIBHO-D)KOHOMMYECKHUX IPOLECCOB Ha COCTOSIHUE
MIPUPOJTHON U COIMAILHOM CPEJIbl, OCO3HAHKE III00ATLHOTO
XapakTepa 3KOJOTHYECKUX MPodIieM;

- IVITAHUPOBAHKUE U OCYLIECTBIICHUE AEHCTBUI B OKPYXKAIOIIECH
cpeJie Ha OCHOBE 3HAHUS LieJIel YCTOWYMBOIO Pa3BUTHUS
YEJI0BEYECTBA;

AKTUBHOE HENPUATHE JEHCTBUM, TPUHOCSIINX BPEL
OKpY>Karolleu cpese;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE SKOJIOTHYECKHE
MOCTEACTBUS MPEANPUHUMAEMBIX IEMCTBUM, PEIOTBPAILATh
UX;

- pacCIIMPEHHUE ONBITA ACATEIbHOCTH 3KOJIOTUYECKOMN
HaIpaBJIE€HHOCTH;

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

c(OPMHUPOBAHHOCTb YMEHHSI IPUMEHSATH I10JIy4YEHHbIE 3HAHUS JJIS
00BbsICHEHUS] OMOJIOTHUECKUX MPOIIECCOB U SIBICHUH, [T TPUHSATHS
IPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM KU3HU C LIEIIBIO
o0ecnieueHus: 0€30MaCHOCTH CBOET0O 3/I0POBBS U 370POBbsI
OKpY’KaroIlUX JIF0eH, COO0CHUs 3J0POBOr0 00pas3a JKU3HU, HOPM
IPaMOTHOI'O IIOBEJICHNUS B OKPY KarOIllel IPUPOIHON Cpeie;
IOHUMaHHE HEOOXOIMMOCTH UCIIOIb30BAHUS JOCTHKECHUN
COBPEMEHHOM OMOJIOrMU ¥ OMOTEXHOJIOTUH /17151 PALlMOHAIIBHOTO
IIPUPO/IONOIB30BAHUS.

1.4PexoMeH1yeMOeKOJINYeCTBOYACOBHAOCBOCHUECTIPOTPAMMbIIUCHMILINHbI
MakcumanbHON yaeOHON Harpy3ku oOydaromierocsi_/2 4Jaca, B TOM 4YUCJe: 00s3aTeNbHON ayIMTOPHOW YICOHOW Harpy3Ku
oOy4arorerocs_/2 Jaca.




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

Buna yueoHoii padoTbl Oovem
uacoe
MakcuManbHasi yueOHasi 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

IIpomexkyTounas arrecraumst (Ouggepenyuposannsiii 3auem)




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 OMOJOTMM C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U JPYTUMHU
€CTeCTBEHHBIMHM HayKaMmH, (uiocoduel, 3TuKOM, scTeTukoil u npasom. Ponb Ouosnoruu B
(OopMHUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucreMa OMOJI0rM4ecKUX HayK.
Metoapl 1NO3HAHUSA JKUBOW MNpHPOJBl  (HAOJMIOJEHME, SKCIHEPUMEHT, OIMCaHue,
M3MepeHue, Kiaccu(uKanus, MOICTTMPOBAHNE, CTATHCTUYECKAst 00pabOTKa TaHHBIX).
JlabopaTopuasi padora *B ToM umciie npodeccHOHATbHO-OPUEHTHPOBAHHOE 2 2
coJeps;KaHue JIAa00PATOPHOIO 3aAHATHS
1. JlaGopartopHas pabora Ne 1 «/cronb3oBaHue pa3IMuHbIX METOJOB MPU U3yUYEHUU
OMOJIOTUYECKUX OOBEKTOBY.
JIaboparopHasi paboTa «YMCTBeHHast pabOTOCTIOCOOHOCThY
OBnageHue METOJAMH OTpEIeTICHUsT ToKa3aTreled YMCTBEHHOW paboTOCTIOCOOHOCTH,
00BSICHEHHE TOJYYEHHBIX pe3yJabTaToB U (OpMyaupoBaHHE BBIBOJAOB (ITUCHBMEHHO) C
MCITOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUI U 3aKOHOB.
B kauecTBe TPHUITEPOB CHIXKAIOIIUX PabOTOCHOCOOHOCTh HCMOJNB30BATh  YCIOBHUS
OCYIIECTBIIEHUSI MpPO(ecCHOHATbHON JAEATEeIbHOCTU: IIyM, TeMmmeparypa, (usndeckas
Harpyska u T.[.
Tema 1.2. )Kussie Coaepxanue yueOHOro MaTepuaJa 2 1 OK1
CHUCTEMBI M X Kupble cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus Ouosioruu. OTinyue KUBBIX OK2
OpraHu3arus. CHUCTEM OT HEOPTAHUYECKOU IIPUPOJIBI. OK4

CgoiicTBa OWocucTeM H UX pa3HOooOpazwe. YPOBHH OpraHu3alluiid OWOCHUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYISUHOHHO-BUIOBOM,
PKOCUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOChEPHBIH.




Tema 1.3. XumMuueckuu
COCTaB U CTPOEHUE
KJIETKU.

Conep:kanue y4eOHOTro MaTepuaa

XUMUYECKUI  COCTaB  KJIETKUM.  XUMHUYECKUE  DJIEMEHTHI: MAaKpOd3JIEMEHTBHI,
MUKpPO3JIEMEHTBL. BoJia 1 MUHEpalibHbIE BEILIECTBA.

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

benku. CocraB u crpoeHue OenKOoB. AMHHOKHCIOTBI - MOHOMEpHI OEIKOB.
He3ameHuMble W 3aMEHHMbIE AMMHOKHUCIOTBI. AMUHOKHMCIIOTHBIM COCTaB. YpPOBHU
CTPYKTYpbl OEIKOBOW MOJIEKYNbI (TIEpBUYHAS, BTOPUYHAS, TPETHUYHAS W YCTBEPTHUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeNKOB. bruonornyeckue GyHKIMM OEITKOB.

®epmeHTHI - Ouonormveckue Karanu3aropbl. CTpoeHue (GepMeHTa: aKTHBHBINH IEHTD,
cyOctpatHas cnenuduvyHocts. Kodepmentsl. Burtamunbsl. OTinuus QEepMEHTOB OT
HEOPraHUYECKUX KaTaJln3aToOpOB.

VYrneBoabl: MoHOcaxapuabl (TJIIOKO3a, pubo3a u  [ae30kcupubo3a), aucaxapubl
(caxapo3sa, JJakTO3a) W MoJucaxapuibl (Kpaxmai, TJIMKOTEH, IeJUTioo3a). buomornueckue
dbyHKIMKM yriueBoaoB. JIunuael: Tpurmuuepuabl, GocGoaunuabl, ctepouasl. ' uapoduabHo-
runpodoOHbIe cBoiicTBa. buonorndeckue QyHkiuy munuaoB. CpaBHEHHE YIIIEBOJOB,
0EeNKOB M JUNUAOB Kak HCTOYHHKOB 3Hepruu. Hyknemnoswle kuciotel: JJHK u PHK.
Hyxneotuas! - MOHOMEpPBI HyKJIEUHOBBIX KucioT. Ctpoenne u pynkuun JJHK. 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 HIEH U

(akTOB B Hay4HOM NO3HaHMU. MeToabl uM3yueHus: kieTku.Kierka kak 1enocTHas KuBas
cuctema. OO1IMe NPU3HAKU KIETOK: 3aMKHYTasi HapyxHast MeMOpana, mojekyisl JIHK kak
FeHEeTUYECKU ammapar, cucTemMa cuHTe3a Oenka.TuIbl KJIETOK: 3yKapHOTHYecKas u
npokapuoTuyeckas. OCOOEHHOCTH CTPOEHHsl MPOKApHOTHUEcKOM kierku. Kierounas
cteHka Oaktepuil. CTpoeHHME OyKapHOTHYECKOW KIeTKH. (OCHOBHBIE — OTIMYHS
pacTUTENbHOMN, )KUBOTHOM U TPUOHON KIETKH.
[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK - KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, UX (YHKIUH.
[Tna3matuyeckass mMeMOpaHa, e€ cBoiicTBa W (yHKimu. L{uToruiasma u e€ opraHoupsbl.
OnnomemOpannble  opraHouasl  kieTku: OIIC, ammapar [ompmxu, JM30COMBL.
[IoyaBTOHOMHBIE OPraHOMIbl KIETKM: MHUTOXOHIpHUM, IacTuasl. I[Ipoucxoxknenue
MUTOXOHJIpUM U macTua. Buael mnactua. HememOpanHble opraHou bl KIETKH: puOOCOMBI,
KJICTOYHBIA LEHTP, LIEHTPUOJIM, PECHUYKHU, KTyTHUKU. DYHKIUU OpPraHOUAOB KIIETKH.
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 COXpaHEHUS BEUIECTB M YHEPIHU B MOHMMaHUH MeTabonau3ma. Tumnsr ooMeHa
BEIIECTB: aBTOTPO(HBIA M rerepoTpodHbid. Ponb (depMeHTOB B OOMEHE BELIECTB U
[IPEBPALLIEHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBas (a3bl QorocuHTe3a. Peakiuu QoTocuHTE3A.
DddexTuBHOCTE oTOCHHTE3a. 3HAYeHHE (OTOCHMHTE3a IS KU3HU Ha 3emuie. BimsHue
yCIOBUH cpeabl Ha (OTOCHHTE3 M CHOCOObI IOBBIIMIEHUS €ro HPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHUM.

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

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

Peakuuu marpuunoro cunre3a. ['eHermueckas wuHpopmanus u JIHK. Peamnuzamms
reHeTUYecKoi MHpopMaIiu B kieTke. ['eHeTnueckuil koa u ero cpoiicrsa. Tpanckpunus -
matpuunblii cuHTe3 PHK. Tpancnmsamus - OuocuHTe3 Oenka. ITambl TPaHCIALNU.
KonupoBanue amuHokuciaot. Posb pubocoM B GrocuHTe3€ OemKa.

Heknerounsle ¢opmbl ku3Hu - Bupycol. Mcropus oTkpeitus BupycoB (.M.
MBanoBckuii). OCOOCHHOCTH CTPOCHHUS W JKU3HEHHBIM IMKJI BUPYCOB. baktepmodarmu.
bonesnn pacreHuil, JKMBOTHBIX M UEJIOBEKa, BbI3bIBAEMbIE BHpycaMu. Bupyc
ummyHoaepuiuta yenoBeka (BUY) - Bo3dyaurens CIIM/la. OOpatHas TpaHCKpHIILIUS,
eBeprasa 1 unTerpasa. [lpodpuiaktuka pacnpocTpaHeHus] 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. Pernmukanus - peakuus matpuunoro cunresa JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIN HAOOP - KapuoTHI. JIUTIIIONIHBIN 1 TAaIUIOWTHBI XPOMOCOMHBIE
HaOopel. XpomaTuibl. LlUTONMOrHMYECKHE OCHOBBI PA3MHOXKEHUS W WHAMBHUAYAJIHHOTO
[Pa3BUTHUSI OPTaHU3MOB.

Jenenne xierkn - muto3. Cragum muto3a. llponecchl, mpoucxoismye 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,
CIIOpoOOpa3oBaHUEe, BEreTaTMBHOE pa3MHOXKeHHe. VICKyCCTBEHHOE  KJIOHUPOBaHUE
OpraHU3MOB, €T0 3HAYCHUE JJIs CEJICKIIUH.

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

Cemectp 2

Paszgea 1. KileTka — cTpyKTYPHO-PYHKIMOHAJbHAS 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. buonornyeckuii cMbIC U 3HaU€HUE MEHO03a.

["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
SIIIEKJIETOK U criepMaTto3ouaoB. OmiogorBopenue. [laprenorenes.

NunuBunyanbHOe pa3BUTHE (OHTOTeHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOPHOTrEHE3).
JTarnbl SMOPUOHAIBHOTO PAa3BUTHUS y MTO3BOHOYHBIX KMBOTHBIX: APOOIEHHUE, TacTpysius,
opranorere3. llocTamMOpuoHaNBEHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO Pa3BUTHS:
mpsiMoe, HempsiMoe (JTMYMHOYHOE). BrusiHue cpenbl Hapa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButue pacrenHuii. OHTOreHe3 I[BETKOBOTO PAaCTEHUS: CTPOSCHUE CEMEHH,

CTaAuU 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  HAcJIeJJOBaHMsI IPU3HAKOB, YycTaHoBieHHble [. 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 TCHETHKH M CEeJICKIHH.
Conep:kanue y4eOHOIro MaTepuaa
IIpeamer u 3agaun reHeTtuku. Mcropus pa3BUTHA TeHETUKH. POnb LUTOIOTHH U OK2
HPMOPHOJIOTUN B CTAaHOBJIEHWU T'eHETUKU. Bkiiag poccHiickux W 3apyOeXHBIX Y4YEHBIX B OK4




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

JurnOpugHoe CKpelnMBaHHWE. 3aKOH HE3aBHCUMOTO HACIEIOBAaHWS TMPHU3HAKOB.
[{uToreHeTyeCKUe OCHOBBI TUTUOPHUTHOTO CKpEIIMBaHUS. Ananuzupyroiiee
ckpenuBaHue. VICIOab30BaHWE AHAIM3UPYIOMIETO CKPEIIMBAHUS JUISI  ONPEIACIICHHS
FEHOTHUIIA OCOOH.

CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o CIEIUICHHOMY
HacJe0BaHMI0 TeHoB. Hapylienue clienieHus TeHOB B pe3yJIbTaTe KPOCCHHTOBEpa.

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

XPpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OINPEAEIECHHUE 110JIa. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
[ 'oMorameTHsle U reTeporameTHble opraHu3msel. HacinenoBanue nprus3HakoB, CLEIJIEHHBIX C
[10JIOM.

N3menunBOCTh. BHIBI M3MEHUYMBOCTH: HEHACJIEICTBEHHAas W HacleAcTBeHHasd. Poib
Cpedbl B HEHACHEICTBEHHONM HW3MEHYMBOCTU. XapaKTepUCTHKA MOAM(PUKAIMOHHOM
M3MEHYMBOCTH. BapuanMoHHbIN psig U BapuallMoHHas KpuBasd. Hopma peakuuu nmpusHaka.
KonuuecTBEHHbIE M KAUECTBEHHBbIE MPU3HAKM M MX HopMma peakuuu. CBolicTBa
MOIM(PUKAITMIOHHON U3MEHUNBOCTH.

HacnencrBennas, WIIH TCHOTUIIMYECKAs, U3MEHYUBOCTbD. KomOunaTtuBHas
M3MEHYMBOCTh. Melo3 W MMOJIOBOM Mpolecc - OCHOBa KOMOMHATHBHOW WM3MEHUYMBOCTH.
MyTanvoHHass M3MeH4YMBOCTh. Kiaccudukaumss MyTalnuii: TIeHHble, XPOMOCOMHBIE,
reHoMHbIe. YacToTa u npuunHbl MyTanuil. Myrarensusie (pakTopbl. 3aKOH TOMOJIOTHYECKUX
PAN0B B HacineACTBeHHOM n3MeHunBocTy H.M. BaBunosa.BresnepHas Haclae1CTBEHHOCTb U
M3MEHYNBOCTD.

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

[TpakTuueckoe 3austue Ned «M3ydeHne MoaupUKaIMOHHON N3MEHIHUBOCTH, TIOCTPOSHUE
BApUAIIMOHHOTO psifa U BapUallMOHHOM KpuBoW». IIpaktudeckoe 3anHstHe «OTXOJbI
MPOM3BOJCTBA». Ha ocHOBe QenepalbHOTO KIAacCU(PUKAIMOHHOTO KaTajlora OTXOJ0B
ONpeeNATh KJIACC OMAaCHOCTH OTXOJOB; arperaTHOe COCTOsHUME U (u3nyecKkyr GopMmy
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:

OK2
OK4




TE€HEATOTUYCCKUN, OJIM3HEIOBBIN, ITMTOTCHETHYECKUN, OMOXUMUYECKHHA, MOJICKYJISIPHO-
reHeTudeckuii. COBpEMEHHOE ONpe/ieJIeHne TeHOTHUIIA: MOJTHOTEHOMHOE CEKBEHHPOBAHUE,
FEHOTHITMPOBaHKE, B TOM uncie ¢ momoiisto [11[P-ananu3a. HacnencrBennsie 3a00neBaHus
YeNIOBEKa: TeHHBIC OO0JIe3HH, OOJEe3HHM C HACJICICTBEHHOW MPEIpacioioKeHHOCTRIO,
XpoMocoMHBIe 0ojie3Hn. ComMaTHYeCKHe W TeHepaTuBHBbIC MyTanud. CTBOJIOBBIC KIIETKH.
[TpuHIMOBl  310pOBOTO  OOpa3a KHM3HM, JUArHOCTUKH, NUPOPWIAKTUKA U  JICUCHUS
TEHETUYCCKUX  Ooyie3HeH.  MeauKO-TeHEeTHYECKOe  KOHCYJIBTHPOBAHHME.  3HAueHUE
MCHHHHHCKOﬁ FCHCTUKHU B NPCAOTBPpAICHUHN W JICHCHHUU T'CHCTUUYCCKHUX 33,6OJIGB3.HI/II71
geI0BeKa.

HpaKaneCRoe 3aHATHE

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

CsugerenbcrBa »BomonuU. [laneoHTonoruueckue: MOCIEIOBATENbHOCTh MOSIBICHUS
BHUJIOB B TAJICOHTOJIOTUYECKON JieTonucH, mepexomnsie (opmbl. buoreorpaduueckue:
CXOJICTBO U paznnune GayH u Gop MaTEPUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHE: CXOJICTBA U PA3UYMs dYMOPHOHOB Pa3HBIX BUJIIOB MO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUUHBIE, aHAJIOTUYHbIC, PYAUMEHTAPHbIE OPIaHbl,
ATaBU3MBI. MOJ’IeKy.]'ISIpHO-6I/IOXI/IMI/I'-IGCKI/IGZ CX0JACTBO MEXAaHMU3MOB HACJICACTBCHHOCTHU U
OCHOBHBIX METa0OJIMYECKUX MTyTEH Y BCEX OPraHU3MOB.

OpomtouronHass teopus Y. [lapeunHa. [lpennocbulki BO3HMKHOBEHUS IapBUHU3MA.
JIBIDKYyIIIME CHJIBI 3BOJIONMHM BHIOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpU
OTpaHMUYEHHOCTH PECYpCOB, HeompenenéHHas W3MEHUHMBOCTh, 00ph0a 3a CylIeCTBOBAHUE,

Tewma 2.4. Cenexkuus Coaep:xxanue yueOHOro MaTepuaJia OKl1
OpraHu3MOB. OK2
Cenexuus Kak Hayka U Iporecc. 3apoxaeHue ceIeKuu U gomectukanus. 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. OLlEHKa D3KcTepbepa. bINM3KOpOACTBEHHOE CKpEUIMBAaHUE -
MHOpuAMHr. Yncras nuHug. CKpelyBaHHWE YMCTHIX JUHUM. ['ereposuc, winm rudpuaHas
cuna. HepoxactBeHHoe ckpemuBanue - ayrOpunuHr. OtnanéHHas rubpuamzanus u e€
ycrexu. VIckycCTBEHHBIH MyTareHe3 M IMOJIyu€HUE MOJIUIIIOUIO0B. JJOCTHKEHUS CeNeKIUU
ACTEHMM, ’KUBOTHBIX U MUKPOOPTaHU3MOB.
Pa3nes 3. DBoJIIOLINOHHOE YYEeHHeE.
Tema 3.1. Uctopus Copepxanue yueOHOro marepuaJia OK2
PBOJIIOLIMOHHOTO [TpennochbuIKu BO3HUKHOBEHHUS 3BOJIOLMOHHON TEOPUHU. DBONIOIMOHHAS TEOPHUS U €€ OK4
YUEHUSI. MecTO B Ouonoruu. BrusHHE 5BOJIONMOHHONW TEOPUM HA pa3BUTHE OWMOJIOTHHM M JPYTUX
MHUKPO3BOTIOLHS. HayK.




€CTECTBEHHBIN OTOOD).
Cunrernueckas teopust 3Bosoru (CTO) u €€ 0oCHOBHBIE IIOJIOKEHUSI.

BO3HUKHOBEHUE U
paBBI/ITI/IC JKHU3HHU Ha
SeMie.

Tema 3.2. Conep:kanue y4eOHOT0 MaTepuaJia
Makpo3BOIIOLHS. Muxposomtonus. [Tonmyianus kak eIMHALA BUAA U SBOIIOLHUH.
JBmxyume cuiibl (pakTopbl) 3BOMIOLMUA BUIOB B Mpupojae. MyTallMOHHBIN ITpoLece U
KOMOWHATHBHAsT M3MEHUMBOCTh. [lomynsunoHHbIe BOJNHBI U Jperd renoB. Mzomsauus u
MUTpALU.
EcrecTBenHblii 0TOOp - HampaBisomuili gaxtop 3Bomonud. OopMbl €CTECTBEHHOTO
oTOOpa.
[IprciocoONEHHOCT, ~ OpPraHM3MOB  Kak  pe3ynbTar  3Bojouud.  [Ipumepsr
NprUcrnoco0IeHni y OpraHu3MoB. ApoMop(o3bl U UAHOAANTALNH.
Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (HOPMBI BHA000Pa30BaHMUS:
reorpagpuueckoe, 3K0JI0rHUeCcKoe.
MaxponsBosrorusi. DopmMbl IBOIIONUH: (UIETHUECKAs, TUBEPreHTHAsI, KOHBEPreHTHAs,
napaniensHas. HeoGpatumocTs 3BosoLMY.
[IpoucxoxzaeHue OT  HECHEUMATU3UPOBAHHBIX  HIpeakoB.  IIporpeccupyromas
cnenuannsanys. AnanTUuBHAs paauaLins.
IlpakTH4Yeckoe 3aHATHE
[TpakTueckoe 3ansTHe Ne6 «CpaBHEHHE BHIOB 10 MOP(POIOTUUECKOMY KPUTEPHION.
«Onucanue npucnocoO0JIEeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepay.
Tewma 3.3. Conep:xanue yueOHOTo MaTepHaJia

Bo3HUKHOBEHNE U pa3BUTHE )KU3HU Ha 3eMJIE.

JloHay4HbI€ TIPEACTABICHUS O 3aPOKIACHUN KU3HU. HayuHbIe rUumoTe3bl BOSBHUKHOBEHUS
PKU3HU Ha 3emuie: abuoreHes v MmaHcrnepMus. XuMudeckasi 3BOJIONUsA. AOUOTEeHHBINH CUHTE3
OpPraHWYECKUX BEIIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE TOJTBEPKIACHUE
XUMHUYECKOH 3BOMIONMH. HauanbHble dTamel Ononorndeckoil spoironuu. I'umoresa PHK-
Mupa. @opMupoBaHue MeOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKIETKU. [lepBbie
KJIETKH U UX 3BOJIOIMA. DOPMUPOBAHKNE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

Tema 3.4. PazButue
PKA3HU Ha 3emiie

Conep:kaHue y4eGHOr0 MaTepuasa

Pazgutne xu3Hum Ha 3emsie 1o d3paM U nepuojgaM. Karapxeil. Apxelickas u
nmpoTepo3oiickas 3pel. [lanmeo3oiickas spa u €€ mepuoabl: KEeMOPUICKUN, OPIOBUKCKUH,
CUIIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so3o0¥ickas 3pa 1 €€ nepruobl: TPUACOBbIN, FOPCKUNA, MEJTIOBOM.

Kaitnozoiickas 3pa Hu et MIEPUOMBI: MaJeOr€HOBBIM, HEOTI'€HOBBIH,
AQHTPOIOT€HOBBIN. XapaKTEPUCTUKA KJIMMAaTa M Te0JIOTUYECKUX mporeccoB. OCHOBHBbIE
ATAmbl SBONIOIUN PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHWid u

PKIBOTHBIX. HOHBHGHI/IG, PpacuBET U BEBIMUPAHUEC I'PYIIT )KUBBIX OPIraHU3MOB.

OK2
OK4




Cucrema opraHMuecKoro Mupa Kak oTpa)xxeHue 3BOIoIuU. OCHOBHbBIE CUCTEMATUYECKUE
CPYIIBI OpraHu3MoB. BupTyanbHas 3KCKypcusi «IBOJIOIUS OpPraHUYECKOTO MHpa Ha
3emuiey (B €CTECTBEHHO-HAYYHBIN WIIM KPACBETUCCKUN MY3€eH).

HpaKTH‘leCROC 3aHATHE

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

Tema 3.5. DBoronus
UEeIOBEKA —

Coaep:xaHue yueOHOro MaTepHuaJia

:‘)BOJ'IIOHI/IH YCJIO0BCKa. AHTpOHOJ’IOFI/IH KaK HayKa. Pa3zButne HpCI[CTaBJ'ICHI/Iﬁ (6]

QHTPOIIOTEHES. [IPOMCXOXKICHUN uelnoBeKa. Meroabl M3ydeHHsl aHTpornoreHeza. CXOACTBa M pa3invuus
4yeJI0BEKa U JKUBOTHBIX. CHCTeMaTHYeCcKOe MOJI0KEHUE YeJIOBeKa.
JBmwxymme cuinbl  (akTopsl) aHTpororeHe3a. HaciencTBeHHass HW3MEHYHMBOCTh H
ecTecTBEHHbIN 0TOOp. OOLIeCTBeHHBIH 00pa3 >KM3HM, H3rOTOBJICHHE OpYyIuil Tpyna,
MBILLIEHUE, PEYb.
OCHOBHBIE CTAJMM U BETBU 3BOJIIOLIMU YEIOBEKA: aBCTPAJIONUTEKH, YeraoBeK yMenblii,
UenoBek npsaAMoxonsimni, YenoBek HeaHAepTAIbCKUM, YenoBek pasdymublii. Haxonkum
MCKOIIAa€MbIX OCTaTKOB, BpEMS CYILIECTBOBAaHMs, OOJIACTh pPACHPOCTPAHEHUS, OOBEM
rOJIOBHOI'O MO3ra, 00pa3 *HU3HU, OPYIUsl.
Tema 3.6. Copepxanue yueOHOro marepuaJia OK2
UenoBeueckue pachl. UYenoseueckue packl. OCHOBHBIE OOJIBIIIME PACHl: €BPOIIEOUIHAs (€Bpa3uiickas), Herpo- OK4
ABCTpaJIOM/IHAsl (9KBAaTOpHAlIbHAs), MOHTOJOMAHAs (a3MaTCKO-aMepHUKaHCcKas). UYepTbl
MPUCTIOCOOTIEHHOCTH MPEJICTaBUTENIEH YEIOBEUECKUX pPAC K YCIOBUSIM CYIIECTBOBAHUS.
EnnHcTBO yenoBeueckux pac. Kpuruka pacusma.
Pa3nes 4. OcHOBBI 3K0JIOTHH.
Tema 4.1. Opranusmsl Copepxanue yueOHOro MaTepuasa OK1
1 OKpY>Karolas cpejaa. DKoJIOTHSl KaK Hayka. 3aJaud W Ppa3fesbl JKOJOTHH. METOIsl HIKOJOTUYECKHUX OK2
MCCIIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOIO UEJIOBEKA. OK7

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

Oxonorudeckue ¢daktopel. Kimaccudukamus 3K0mI0rudeckux (GpakTopoB: aOUOTHYECKUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleiCTBUE SKOJIOTHYECKUX (PaKTOPOB Ha OPTraHU3MBbI.

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

Tema 4.2. buotnueckue
(axTOpBHI.

Conep:kanue y4eOHOT0 MaTepuaJia

buotnueckne dakTopel. Buapl OHOTHYECKMX B3aWMOJCUCTBUN: KOHKYpPEHIUS,
XUIIHAYECTBO, cuUMOMO3 u ero ¢Gopmbl. [lapasutusm, Koomepamus, MYTyalu3M,

KOMMEHCAIIN3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO). AMEHCATN3M, HEUTpau3M. 3HAUYCHUE




OMOTHYCCKUX B3aUMOJICHCTBUH IS  CYIISCTBOBAaHUS OPraHW3MOB B  IPHPOJHBIX
COOOIIECTBAX.

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

HpaKTH‘leCKOC 3aHsaTHe. B TOM wumcie HpO(l)eCCI/IOHaIIbHO-OpI/IeHTI/Ip0BaHHO€
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 -  OuoneHo3. CrTpykTypsl OMOLIEHO3a:  BHJIOBasd,
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 SHEPTUU B dKocucTeMme. Tpoduueckue (MUIIEBbIE) YPOBHU
bkocucTeMbl. [IumieBbie nenu u cerd. OCHOBHbIE TOKAa3aTENM 3KOCUCTEMBI: Ouomacca,
POAYKIMS. DKOJOTMUECKUE MUPAMUIbL: MPOTYKIIMH, YHCIEHHOCTH, OMomacchl. CBONCTBa
HKOCHCTEM: YCTOMYMBOCTh, CAMOPETyJIALus, pa3Butue. CyKieccus.

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

AHTpONOreHHbIe IKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOoskocucTeMsbl. buonornueckoe u
X031l CTBEHHOE 3HAUCHHE arpodKOCUCTEM U ypOoskocucTeM. buopasnoodpaszue kak haktop
ycToiunBoCTH 3kocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTo pa3HooOpa3us Ha 3eMiie.

Tema 4.4. Yuenue B.I1.
BepHnackoro o

Copep:kanue y4eOHOIo MaTepuaa

VYuenue B.II. Bepnanckoro o 6uocdepe. I'panuripl, coctraB 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 Onochepsl. OCHOBHBIE OMOMBI CYIITH.
Tema 4.5. Conep:xaHue yueOHOro MaTepuaJa

UenoBeuecTBO B
ouochepe 3emin.

YenoseuyecTBo B ouocdepe 3emuu. AHTpPONIOT€HHbIE W3MEHEHUS B
orocdepe.l moGanbHBIE SKOJIOTHUESCKUE TTIPOOIEMBI.
CocymecTBoBaHne NpUpoAbl U 4eroBeuecTBa. CoxpaHeHHe OHMOpa3HOOOpaszus Kak

OocHOBa ycroiumBocTu Ouochepsl. OCHOBa palMOHAIBLHOTO YIPABICHUS MNPUPOIAHBIMU

OK1
OK2
OK7




pecypcamy 1 MX MCIIOIb30BaHKe. JJOCTHKEHHS GHOIOTHH M OXPaHA HPHPOJIEL.

Pa3nea 5. buoJsiorus B ;KU3HU.

Tema 5.1. OcHOBBI IIpodeccrnoHaILHO - OPUEHTHPOBAHHOE CO/IePKAHUE 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 - reHeTH4eCKUMOIU(UIIMPOBAHHBIEOPTAHU3MBI.

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;

- YIBTUMEANA 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 ypoBeHs) : yueOHuK / 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 :
anexTpoHHbId. - URL: https://znanium.com/catalog/product/1922257 (nara
obparnienus: 24.04.2024). — Pexxum octyma: 1o MmoJImIcKe.

JlonoJIHUTEIbHbIE HCTOYHUKU:

1. Axmenosa, T. U. buomnorus : yueOnoe nocobue / T. M. AxmenoBa. - Mocksa :
PI'VII, 2020. - 150 c. - ISBN 978-5-93916-859-5. - Tekcr : anexkrponnsrii. - URL:
https://znanium.com/catalog/product/1689573 (nara oOpamenus: 24.04.2024). —
Pexum nocrymna: 1o nmoamnucke.



4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA JUCIHIUIIJIMHbI

KOHTpOJIL N OICHKA PC3YyJIbTATOB O6y‘{CHI/ISI OCYHICCTBIIACTCA IIPCIIOAABATCIICM B
IMponHeccCe MPOBCACHUA IIPAKTHICCKUX 3aHATUM U Ha60paTOpHI>IX pa60T, TCCTUPOBAHMHA, A

TaKIKC BBIITOJIHCHU A

O6yanOHlHMHCH HHAWBUIYAJIBbHBIX SaﬂaHHﬁ, ITPOCKTOB,

ucclieIoBaHuid. Pe3ynbpTaThl 00yueHUs! ONMPEAeIsioT, YTO 00ydaromuecs: J0DKHbBI 3HATh,
MIOHUMATh U ICMOHCTPUPOBATH IO 3aBEPIICHUH H3yUEHUS TUCIUTIINHEIL.

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 MaTepuara.

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 IEPEeYHI0 HCTOYHUKOB, PEKOMEHJOBAHHBIX
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 3anoHEeHNE CPAaBHUTEIBHON TAOIUIIBI XapaKTEPUCTHK 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, XBOILEBUIHbIE, MMAIOPOTHUKOBUIHBIE, TOJOCEMEHHBIE,
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

AQHAJIM3HUPYIOIIEM CKpEIINBAaHUM, COCTABJIEHUE T'€HOTUIMUYECKUX CXEM
CKPEIHUBAHUS

Pemenune 3amau Ha ompeneneHUe BEPOSITHOCTH BO3HUKHOBEHHUS
HACJIECTBEHHBIX IPU3HAKOB IIPpU  CLEIUIEHHOM HACJIEJOBaHMH,
COCTaBJICHHE F€HOTUITNYECKUX CXEM CKpEelIBaHUS

Pemenune 3amad Ha omnpene’eHHe TUNA MyTallMM IpU Iepenayde
HACJIEICTBEHHBIX TPU3HAKOB, COCTaBJIEHHE TE€HOTUIIMYECKHX CXEM
CKpEIIHUBAHUS

OnenuBaemast TUCKYCCHUSL: HCIIOJIb30BaHNE apryMeHTOB,
OMOJIOTHYECKON TEPMHHOJIOTUM U CHMBOJIMKHM JUI JJOKa3aTelbCTBa
POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPy

TecT M0 3KOJIOrHUECKUM (PAKTOpaM U cpeliaM KU3HU OPraHU3MOB
CocraBiieHHe CXeM KpyroBOpOoTa BEIIECTB, HCIOJIb3YsS MaTepUalIbl
JEKIUU

Pemenne mnpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3a/JaHUN 1O




IIEPEHOCY BELIECTBA M DSHEPIUHM B HKOCHUCTEMAax C COCTaBJIEHUE
TpOPUIECKUX TETIeH ¥ MIUpaMu]T OMOMACCH U YHEPTUU

OuenuBaemas 1UCKyccus

3ammMTa Keiica: MpPEACTaBICHHE pE3yJbTaTOB PEIICHUS KEMCOoB
(BBICTYILIEHUE C NTPE3ECHTALUEN )
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