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1. OBLIAA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCIUIIVIMHBI « BUOJIOI'US»

1.1. MecTo IUCHUIIMHBI B CTPYKTYpPe OCHOBHOM npodeccuoHaJIbHOI
o0pa3oBaTeJIbHOM MPOrPaMMbI

Oobmeobpa3oBarenbHas aucuuminHa «buonorus» wu3ydaercs Ha 0a30BOM ypOBHE B
o0mieo0pa3oBaTeIbHOM LHMKIE y4eOHOro IUIaHa OCHOBHOHM mpodeccHoHanbHONH 00pa3oBaTeNbHOM
IPOTpaMMbl BCEX YKPYIHEHHBIX TPYII CIIEHUAIBHOCTEH/Ipodeccruii 3a NCKIIOUEHUEM, CIIETyIONIUX:
19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 49.00.00, 54.00.00 (54.02.07).
[lepeuncieHHBIM YKPYIMHEHHBIM TpYIIaM CHelHaTbHOCTeH/podeccuii peKoMeHAyeTcs H3ydaThb
001eobpazoBaTeNbHY0 TUCIHUIUIUHY «bromorus» B 00beme 144 gaca.

HopmartuBHYyI0 MpaBOBYIO OCHOBY pealHM3allMd CPEAHEro oO0Iero oO0pazoBaHMs, B IMpeenax
OCBOEHHUSI OCHOBHBIX 00pa30BaTENbHBIX MIPOrpaMM CpEAHEro Npo(hecCHOHATBFHOrO 00pa3oBaHUS,
COCTaBJISIIOT:

— ®@enepanbhblid 3aK0H 0T 29.12.2012 1. Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit denepanuny (B
pen. @enepanbHoro 3akoHa ot 24.09.2022 N 371-03);

— IIpukaz Munobpuayku Poccum ot 17.05.2012 r. Ne 413 «O06 yrtBepxkaeHun QeaepaabHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelNbHOTO cpenHero oodmero obpasoBanus» (B pexa. llpukasa
Munnpoca ot 12.08.2022 N 732-®3);

— Ilpuxkaz3 MunucrepctBa mnpocsemienus Poccuiickoit ®enepanun ot 24.08.2022 Ne 762 «O0
yrBepxkaeHun llopsaka opraHu3alnuu W OCYLIECTBJIEHHS OOpPa30BATEIbHOW JEATEIbHOCTH I10
00pa3oBaTeNbHBIM IIPOTrpaMMaM CPeIHEro MpodeccnoHalbHOTO 00Pa30BaAHUS;

— IIpukaz MwunnpocBemenust Poccun ot 23.11.2022 No 1014 «OO0 yrBepxkaeHuu QeaepaibHOM
00pa30BaTeNILHON MPOTrPaMMBI CPEIHETO 00IIIero 00pa3oBaHUNMY;

— Pexomengaruu Munnpocsenienus PO ot 01.03.2023 Ne 05-592 no peanuzanuu CpeaHEro 00Iero
0o0pa3oBaHUs B IpeJesiaX OCBOSHHS 00pa30BaTENbHON MPOrpaMMbI CPETHETO MPO(eCcCHOHAITBHOTO
obOpasoBaHwUs.

TpynoemkocTs quctumiinHel «buonorus» Ha 0a30BOM YpPOBHE COCTaBiseT 72 wvaca, U3
KOTOpBIX 12 YacoB BKIIOYaeT MNPO(EeCcCHOHATHLHO-OPUEHTUPOBAHHOE COJIEp)KaHUe, YCUIIMBAIOIIEe
po(hecCHOHATIBHYIO COCTABIISIOUIYIO 0 KOHKPETHOM MpoQeccuy WM CHelalbHOCTH B 3aBUCHMOCTH
ot ®I'OC CIIO npodeccun/crnennanrbHOCTH.

[TpodeccnoHanbHO-OPUEHTUPOBAHHOE COJAEpKAHUE pean3yeTcsi B MPUKIATHOM MOJyJe
(pazmen 5 “buornorus B XHU3HM) JUId BceX MpodeccHii/crenuanbHOCTe Ha Marepuane Keicos,
CBSI3aHHBIX C aHAJIM30M HMHQPOpPMAIMM O Pa3BUTUU U TPUMEHEHUH OMOTEXHOJOTHH IO OTPacisiMm
Oyaymelt npodeccuoHaIbHON JeATeslbHOCTH oOydaromuxca. Kpome Toro, mpodeccruoHanbHo-
OPUEHTHPOBAHHOE COJIEp’)KAaHME YYMUTHIBaeTCS B pasnene 4 “Okojorus” TpPH  BBINOJTHEHUHU
71a00paTOPHBIX M MPAKTHUECKUX paboT, CBA3AHHBIX C OyAymieill mpodeccrnoHaNbHON AesITeNbHOCTHIO
oOyJaronuxcs.

Ilepuon oOyueHHst | paclpeneleHue IO CeMecTpaM OIlpejaenser oOpa3oBarenbHas
OpraHM3aI|s CAaMOCTOSITENILHO, C YUETOM JIOTUKH (POPMUPOBAHUS MPEAMETHBIX PE3YJIbTaTOB, OOIIUX U
NpOPECCHOHAIBHBIX ~ KOMIIETCHIIMH, MEXIPEAMETHBIX CBSI3€M € JAPYTUMH  JUCHUIUIMHAMU
0011eo0pa3oBaTeIbHOrO U 00IENPOEeCCHOHATBFHOTO IUKIIOB Y4eOHOTO TIaHa.



1.2. lleau 1 nJIaHUpyeMble Pe3yabTAaThl 0CBOCHUSA IUCHUIINHBI:
1.2.1. Henau 061meodpa3oBaTe;ibHOM JUCHUNIMHBI

Heab: ¢dopmupoBaHre Yy CTYICHTOB TMPEACTABICHUS O CTPYKTYPHO-(DYHKIIMOHAIBHOM
OpraHU3aIMM KUBBIX CUCTEM PAa3HOTO paHTa KaK OCHOBBI MPUHSATHS PEIICHUN B OTHOLIEHUU 0OBEKTOB
YKUBOU MPUPOBI U B MPOU3BOACTBEHHBIX CUTYaIUAX.

3amaun:

1) chopmupoBaTh MOHMMaHUE CTPOEHHUS, MHOro0Opazusi U OCOOEHHOCTEW J>KUBBIX CHCTEM
pa3HOTO YpOBHS OpraHU3allly, 3aKOHOMEPHOCTEH MPOTEKAHMS OMOJIOTMYECKUX MPOIIECCOB U SBJICHUM
B OKpYy)Karolllel cpeze, LEIOCTHOW Hay4HOW KapTHHBI MHpA, B3aUMOCBS3M U B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHMs OMPEICNATh >KUBbIE OOBEKTHl B MPHUPOJAE; MPOBOAUTH HAOIIOACHHS 3a
HSKOCHUCTEMaMU JJisi BBISIBJICHUS €CTECTBEHHBIX M AHTPOIMOTCHHBIX W3MEHEHUH, MHTEPHPETUPOBATH
pe3yNbTaThl HAOJI0ICHUH,

3) cdhopMupoBaTh HABBIKH TPOBEACHHS MPOCTCUIINX OUOJOTUYECKUX IKCIEPUMEHTATBHBIX
UCCJIEIOBAHUM ¢ COONIOACHUEM MTPaBUII O€30MacHOTO O0paIleHUsI C 00bEKTaMU U 000PYIOBAHUEM;

4) pa3BUTh YMEHHMs HCHOJIB30BaTh MH(POPMAIMIO OUOJIOTHYECKOTO XapaKTepa U3 Pa3IudHBIX
HUCTOYHUKOB;

5) chopMUpOBaTH YMEHHSI IIPOTHO3UPOBATH MOCIIEACTBHSI CBOCH JCSITEILHOCTH TTO OTHOIICHHUIO K
OKpYXKarolllel cpene, COOCTBEHHOMY 3/I0pPOBbI0; OOOCHOBBIBATH U COOJIIO/IaTh MEpPbI MPOQPHUIAKTUKH
3a00JI€BaHUH.

6) chopMUpOBATh MOHUMAaHHE 3HAYUMOCTH JIOCTHKEHUN OMOJIOTMYeCKON HAYKH U TEXHOJIOTUH B
MPaKTUYECKOW JIeATETbHOCTH YEJIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U
arpoOHUOTEXHOJIOTUH.



1.2.2. Ilnanupyembie pe3yJbTAaThl 0OCBOEHHS 00111e00pa30BaTeJbHOI JUCIMILUIUHBI B

cootBeTcTBHH ¢ PI'OC CIIO u Ha ocauoBe ®PI'OC COO

Ocoboe 3HaueHue qucuuiuHa uMmeeT npu Gpopmuposannu OK u T1K.

Koa n
HAUMEHOBaHHeE
(popmupyembIx
KOMIIeTeHIN

HJ'[aHI/IpyeM]:Ie pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01.

Br16upath criocoOsr
peuieHus 3a1a4
npodecCuoHATbHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO K
Pa3ITUYIHBIM
KOHTEKCTaM

B yacrtu Tpyaosoro
BOCIIMTAHUS:

- TOTOBHOCTH K TPY1Y,
OCO3HAHHE IICHHOCTH
MacTepCTBa, TPYI0II00ue;
- TOTOBHOCTh K aKTUBHOM
JEeSATEIHOCTH
TEXHOJIOTUYECKOH U
COLMAIIbHOM
HaIPaBJICHHOCTH,
CIIOCOOHOCTH
WHUIIMAPOBATH,
IUTAHUPOBATH H
CaMOCTOSITEIILHO
BBITIOJTHSATH TAKYHO
NeSITeIIbHOCTD,

- HHTEPEC K Pa3IUNIHBIM
chepam npodeccroHaTbHON
JEeSATEIHOCTH

Osnanenue
VHUBEPCATHHBIMA
y4eOHBIMU
MM03HABATEILHBIMU
JEUCTBUSAMMU:

a) 0a30BbIe JJOTHYECKHE
AeNCTBHA:

- CaMOCTOSTEIHHO
¢bopmynupoBaTh U
aKTyaJTU3UPOBATH
npo0ieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHABJINBATh
CYIIECTBEHHBIN TIPU3HAK
WJTH OCHOBAHHMS JIS
CpaBHEHHUS, KIIaCCU(PUKAIIUN
1 0000IIEHUS;

- OIPENENSTh TN
NESATEIIbHOCTH, 33]1aBaTh
napaMmeTpsl U KPUTEPUHU UX
JOCTHKCHUS,;

- BBISBJIATH
3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B
paccMaTpuBaeMBbIX

c(OPMUPOBAHHOCTH 3HAHUI O MECTE U POJIH
OMOJIOTHH B CHUCTEME HAYYHOT'O 3HAHUS,

(G YHKIIMOHATBHOW IPaMOTHOCTH Y€JI0OBEKa IS
pelIeHus KU3HEHHBIX MPo0IeMm;
c(hOPMUPOBAHHOCTH YMEHUS PACKPHIBATH
coJiepKaHUEe OCHOBOIIOJIATrAF0IINX
OMOJIOTUYECKUX TEPMUHOB M TIOHSTHIL: )KU3Hb,
KJIETKa, TKaHb, OpraH, OPraHu3M, BU/,
MOMYJISALINSL, SKOCUCTEMA, OMOIIEHO3,
ounocdepa; merabom3M (OOMEH BEIIECTB U
MIpEBpAaIlCHUE SHEPTUH ), TOMEOCTa3
(camoperynsius), OnocunTe3 Oenka,
CTPYKTYpHAasi OpraHU3aIus )KUBBIX CUCTEM,
JIMCKPETHOCTh, CAMOPETYJISALINS,
CaMOBOCIIPOU3BEIEHUE (PENPOAYKLINS),
HACJIEJACTBEHHOCTh, U3MEHUYUBOCTb,
YHEPrO3aBUCUMOCTH, POCT U Pa3BUTHE,
YpOBHEBAasi OpraHu3aus;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBAThH
coJiepKaHuEe OCHOBOIIOIAratoIINX
OMOJIOTUYECKUX TEOPHUM U TUTIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallMOHHOM,
IBOJTIOIIMOHHOM, MPOUCXOKACHUS KU3HU U
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATh
OCHOBOTOJIATA0IINE OMOTOTHYECKHE 3aKOHbI
u 3akoHomepHoctd (I'. Mennens, T.
Moprana, H.1. BaBunosa, J. ['exkens, O.
Miromnepa, K. bapa), rpanuist nx
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;
MPUOOpPETEHUE OMBITa TPUMEHEHUSI OCHOBHBIX
METO/IOB HAYYHOTO MO3HAHUS, UCTIOJIb3YEMbIX
B OMOJIOTUU: HAOTIOJCHHS U OTIMCAHUS KUBBIX
CUCTEM, TIPOIIECCOB U SIBJICHUI; OPTaHU3aAIUN
Y TIPOBEICHHS OMOJIOTUYECKOTO
AKCIIEPUMEHTA, BBIJIBUIKEHUS TUTIOTES,
BBISIBJICHUS 3aBUCUMOCTHU MEXKIY
WCCIIETYEMbIMU BeTMYNHAMU, OOBSICHEHUS
MOJIYYEHHBIX PE3YJIbTATOB U
(dhopMyTUpPOBaHUS BBIBOJIOB C
MCII0JIb30BAaHUEM HAYYHBIX MOHSATUH, TEOpUI
Y 3aKOHOB;

c(OPMUPOBAHHOCTH YMEHUS BBIJIEISTh
CYIIIECTBEHHBIC TPU3HAKU BUPYCOB, KJIETOK




SIBIICHHSX

- BHOCUTh KOPPEKTHUBBI B
JIeSITENLHOCTD, OIICHUBATh
COOTBETCTBHUE PE3yJIbTATOB
LIEJIIM, OLICHUBATh PUCKHU
MOCJIEICTBUI
JIeSITEILHOCTH;

- pa3BUBATh KPEaTUBHOE
MBIIIJIEHUE MPU PEIICHUN
KU3HEHHBIX TIPOOIIeM

0) 0asoBbIe
HCCIeT0BaATEIbCKHE
nelcTBHA:

- BIIaJICTh HaBEIKAMHU
y4eOHO-HCCIIEI0BATEIIbCKOM
Y TIPOCKTHOM ESATEeIbHOCTH,
HaBBIKaMH pa3perieHust
pooem;

- BBISIBJISITH IPUYMHHO-
CJICJICTBCHHBIC CBSI3H U
aKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HaX0IUTh
apryMeHTHhI 17151
JIOKa3aTeJIbCTBA CBOUX
YTBEPKJICHUH, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU
penieHus;

- AaHAJIU3UPOBATh
MOJTYYEHHBIE B XOJI€
pelieHus 3a1aun
pe3yibTaThl, KPUTUUECKH
OLIEHMBATh MX
JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBUSIX;

- YMETb MIEPEHOCUTh 3HAHUS
B [MO3HABATEIBHYIO U
MPAKTUYECKYIO 00TacTH
JKH3HEACIATCIILHOCTH;

- YM€Tb UHTETPUPOBATH
3HAHUS U3 PA3HBIX
MPEeIMETHBIX 00IacTei;

- BBIIBUTATh HOBLIE UJEH,
npeaJiaraTb OpUruHaIbHbIC
MOAXOBI U PEIICHHUS;

- CIOCOOHOCTh UX
HCIIOIL30BaHUS B
IMO3HABATCILHOU B
COIMAJIbHOW MPAKTUKE

MIPOKAPHOT U DYKAPUOT; OJTHOKICTOUHBIX H
MHOT'OKJICTOYHBIX OpraHu3MOB, BU/IOB,
OHMOT€OIIEHO30B M 9KOCUCTEM; OCOOECHHOCTH
MPOIIECCOB OOMEHA BEIIIECTB U MPEBPAIICHUS
SHEPrUH B KJIETKe, HOTOCHHTE3A,
ITACTUYECKOTO M SHEPTETHIEeCKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Meii03a,
OIJIOAOTBOPCHU S, pa3BUTUA U PA3MHOXKCHUA,
WHWMBUIYAIBHOTO Pa3BUTHUS OPraHU3Ma
(oHTOTEHE3a), OOPHOBI 32 CYIIECTBOBAHUE,
€CTECTBEHHOT'0 0TOOpa, BHI000Pa30BaHMSI,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie
0OWTaHUs, BIUSHAS KOMIIOHCHTOB DKOCHCTEM,
AHTPOIIOTCHHBIX U3MCHEHUH B DKOCUCTEMAX
CBOCH MECTHOCTH, KPYTrOBOPOTA BEIIECTB U
MpeBpalleHue SHEpruu B onocdepe;
c(OPMHPOBAHHOCTH YMEHHSI PEIIATh
OHMOJIOTMYECKHE 3a]Ia49H, COCTABIISTh
TCHOTUITMYECKHE CXEMbI CKPCIIUBAHUS SIS
Pa3HBIX TUIIOB HACJICAOBAHUWS IIPU3HAKOB Y
OpPraHM3MOB, COCTABJIATH CXEMBI IIEpeHOCA
BCIICCTB U DHCPIUH B SKOCUCTCMAX (HCHI/I
MIUTAHMS, TAIICBBIC CETH)




OK 02.
Hcnonb3oBars
COBpPEMEHHbBIE
CpeZCTBa IOUCKA,
aHaJu3a u
WHTEPIIPETAIUN
uHpopmanuu u
UH(POPMALIOHHbIE
TEXHOJIOTUH IS
BBITIOJTHCHMSI 32/1a4
npodecCuoHATbHON
JeSITebHOCTH

B o01acTH HeHHOCTH
HAYYHOI'0 MO3HAHMS:

- cOpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U
OOIIECTBEHHOH MPaKTHKH,
OCHOBAHHOTO Ha JUAaJIore
KYJBTYP,
CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOCT'O MECTA B
MOJIMKYJIBTYPHOM MHDE;

- COBEpIICHCTBOBAHUE
SI3BIKOBOM M YATATEIHLCKOU
KYJIBTYPBI KaK Cpe/ICTBA
B3aMMO/ICHCTBUS MEXKTY
JIFOJIBMH U TIO3HAHUS MUDPA;
- OCO3HAHHE IIEHHOCTHU
HAY4YHOH JEATEIIbHOCTH,
TOTOBHOCTbH OCYIIECTBISTh
MPOCKTHYIO U
HCCIIEIOBATENBCKYIO
JIeITECIIEHOCTD
WHIUBUAYAIBHO U B
rpymrne;

OsBnanenue
YHUBEpCaJIbHBIMHU
y4eOHBIMU
IMO3HABATEILHBIMU
JIECTBUSIMHU:

B) padora ¢
uHpopmanuei:

- BJIaJICTh HaBBEIKAMHU
noJTydyeHus: uHPOpMaIuu 13
HMCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSTEIHHO
OCYIIECTBIISITh TTOUCK,
aHaJIM3, CUCTEMAaTH3aIHI0 U
HWHTEPIPETAINIO
nH(OpMaILIUU PA3ITUYHBIX
BUJIOB U hopm
MIpEACTaBICHUS;

- cO3/1aBaTh TEKCTHI B
pa3nu4YHbIX (hopMarax ¢
Y4€TOM Ha3HAYCHUS
nH(OpMAIIUY U TIeNIeBOI
ayJUTOPHUH, BbIOHpast
ONTUMAJBEHYIO (hopmy
MIPEACTABICHUS 1
BU3yaJIU3alUU;

- OIICHUBATH
JIOCTOBEPHOCTb,

c(OPMHUPOBAHHOCTh YMEHUH KPUTHUCCKU
OLIEHUBATh HH(POPMALINIO OHOIOTUYECKOTO
COJIEp>KaHUsl, BKIIOYAIOIIYIO IICEBAOHAYYHBIE
3HAHUS U3 Pa3IMYHbIX UICTOYHUKOB (CpeICTBa
MaccoBoOi HH(GOpPMaIH, HAYYHO-TIOMYJISPHbIE
MaTepuabl); THTEPIPETUPOBATH STUICCKHE
aCIeKThl COBPEMEHHBIX HCCIIEIOBAHH B
OMOoJI0ruY, MEAULIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TI100aTbHBIE YKOJIOTHYECKUE
poOJIeMBI COBPEMEHHOCTH, (POPMUPOBATH IO
OTHOUIICHHIO K HUM COOCTBEHHYIO TO3UIIHIO;
c(hOpPMUPOBAHHOCTh YMEHUH CO3/1aBATh
COOCTBEHHbIE TUCHMEHHBIE U YCTHBIE
COOOIIEHUSI HA OCHOBE OMOJIOrNYECKON
nH(pOpPMaLUU U3 HECKOJIBKMX UCTOYHHUKOB,
rPaMOTHO MCIIOJIb30BaTh MOHATHIHBIN
anmnapat OHOIOTHH




JETUTUMHOCTD
uHpopmanuu, ee
COOTBETCTBHE MTPABOBBIM U
MOPaTbHO-ITHYECKUM
HOpMaM;

- HCIIOJIB30BATh CPEJICTBA
WH(POPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHMU3aIMOHHBIX 337124 C
coOJroieHneM TpeOoBaHUH
PrOHOMUKH, TEXHUKH
0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHus,
MIPABOBBIX M ATHYECKUX
HOPM, HOPM

HH(pOPMAITMOHHOM
0e30I1acHOCTH;
- BJIAJICTh HaBBIKAMU

pacro3HaBaHMsl M 3aIUTHI
nH(popManuu,
MH(POPMAIIMOHHOM
0€30MaCHOCTH JIMYHOCTH

OK 04.

Db dexTnBHO
B3aMMO/ICHICTBOBATh
u paboTaTh B
KOJUIEKTUBE U
KOMaHj1e

- TOTOBHOCTb K
CaMOpPa3BUTHIO,
CaMOCTOATENILHOCTH U
CaMOOIIPEAEIIEHUIO;
-OBJIaJICHE HAaBBIKAMU
yueOHo-
HCCIIeI0BAaTEIbCKOM,
MPOEKTHOM M COIMAIbHON
JEATEIbHOCTH;

OBJagenue
YHHBEPCAJIbHBIMHA
KOMMYHUKATUBHBIMU
ACCTBUAMU:

0) coBMecTHas
AEATEeJIbHOCTD.

- IOHUMATh U UCIOJIb30BATh
MpEUMYyIleCcTBa KOMaH HOU
Y UHAMBHUIYaJIbHOM paboTHI;
- IPUHUMATD 1IEJIN
COBMECTHOMH JIeSITCILHOCTH,
OpraHU30BbIBATH U
KOOPJIMHUPOBATH AEHCTBHS
10 €€ JOCTUKEHHIO:
COCTAaBJISATH IIJIaH JICHCTBUH,
pacnpenensaTs poju ¢
Y4€TOM MHEHHI
Y4aCTHUKOB OOCYKIaTh
pe3yJIbTaThl COBMECTHOM

npuoOpeTeHne onbITa IPUMEHEHHsI OCHOBHBIX
METO/0B HAYYHOI'0 MIO3HAHUS, UCIIOJIb3YEMBIX
B OMOJIOTMU: HAOJIIO/ICHHS U OIIMCAHUS )KUBBIX
CUCTEM, MPOLECCOB U SIBJIICHNI; OPTraHU3aLUU
U TIPOBEJICHUSI OMOIOTUYECKOTO
JKCIIEPUMEHTA, BBIJIBUKEHUS TUIIOTES,
BBISIBJICHUS 3aBUCHUMOCTH MEXIY
UCCIIETyEMbIMU BEIMYUHAMU, OOBSICHEHUS
MIOJIyYEHHBIX PE3YJIbTATOB U
(bopMyIIMpPOBaHUS BHIBOJIOB C
UCIIOJIb30BAaHUEM HAYYHBIX ITOHATUH, TEOPUI
Y 3aKOHOB




paboTHI;

- KOOpJAUHUPOBATh U
BBITIOJHSATH paboTy B
YCJIOBUSIX PEaJbHOTO,
BUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJIATh
MTO3UTUBHOE
CTpaTeTnYeCcKOoe MOBEACHUE
B Pa3IMYHBIX CUTYaIUsX,
MPOSIBJISITH TBOPUECTBO U
BOOOpakeHue, ObITh
WHULIMATUBHBIM
OsBianenue
YHHMBEPCAJbHBIMH
peryasiTHBHbIMU
AefCTBUSMHU:

I) IPUHATHE ce0sl U
APYTUX JIIOACH:

- IPUHUMATh MOTHUBBI U
apryMeHThI IPYTUX JIFOACH
MIPH aHAJIN3e Pe3yIbTaToOB
NEeSTeIbHOCTH;

- IPU3HABATh CBOE MIPaBO U
IIPaBo JAPYTHUX JOAEH Ha
OIIIHOKHU;

- pa3BUBATh CIIOCOOHOCTH
MMOHUMATh MUP C TO3ULIUU
JPYTOro YeoBeKa

OK 07.
CopericTBOBaTH
COXPaHEHUIO
OKpY>Karollen Cpeibl,
pecypcocOepexeHHIo,
NPUMEHSTh 3HAHUS
00 U3MEeHEeHU!
KJIMMaTa, MPUHIIATIBI
OepexIINBOTrO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JICICTBOBAThH B
Ype3BbIUATHBIX
CUTYaITUSIX

B o01acTn
IKOJIOTHYECKOT0
BOCIIUTAHMS:

- cOpMHUPOBAHHOCTH
9KOJIOTUYECKOU KYJIbTYpHI,
MMOHUMAHUE BIIUSHUS
COLIMAIbHO-3KOHOMUYECKUX
MPOIIECCOB HA COCTOSIHUE
MPUPOJTHON U CONMATBLHOU
Cpelbl, OCOZHAHHUE
rI100ampHOTO XapakTepa
9KOJIOTMUECKUX MPOOIIeM;
- TUTAHUPOBAHUE U
OCYIIIECTBJIEHUE JICUCTBUI B
OKpY>KaroIlei cpefie Ha
OCHOBE 3HaHUA IieJei
YCTOMYMBOIO Pa3BUTHUS
YEJIOBEUECTBA;

AKTUBHOE HETPUATHE
JNEWCTBUIA, MPUHOCSIIINX
BpEIl OKPYXAIOLIEH CpELE;
- YMEHHE MMPOTHO3UPOBATH
HeOJIaronpusiTHbIC

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSTH
MOJTYYCHHBIC 3HAHUS TSI O0BSICHEHUS
OMOJIOTMYECKHUX MPOIIECCOB U SIBJICHHM, IS
MPUHATHS TPAKTUUECKUX PEIICHUH B
MOBCETHEBHOM JKU3HHU C IENbI0 O0eCTIeueHus
0€301aCHOCTH CBOETO 37I0POBbSI U 37J0POBBS
OKPY>KaIOIIUX JIFO/IeH, COOII0IeHUS
310pOBOT0 00pa3a KU3HU, HOPM TPAaMOTHOTO
MOBE/ICHUS B OKPYXKAIOIIEH MPUPOTHOMN
cpelie; MOHMMaHue HEOOXOIUMOCTH
UCIIOJIb30BaHUs JOCTHKEHUN COBPEMEHHOM
OMOJIOTMU ¥ OMOTEXHOJIOTHH ISt
pPalMOHAIBHOTO MPUPOIO0IOIH30BAHUS
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9KOJIOTHYECKHE
MOCJIEACTBUSI
MPENPUHUMAEMbIX
JEHCTBUI, TPEIOTBPALIATH
HX;

- pacuIMpeHue omnbITa

JeSITeNIbHOCTH

9KOJIOTUYECKON

HaIpPaBJIEHHOCTH;

- OBJIaJICHUE HABbIKAMHU

y4eOHO-

HCCIICI0BaTEIbCKOM,

MPOEKTHOM M COIMAIbHOM

NEeSATEeIbHOCTH
K 1.1 OBnanenue - copMuUpOBaTH YMEHUS IPUMEHSATD MTPaBUIIA
PazpabarbiBath u YHUBEpCaJIbHBIMHU OEepeKITMBOTO TPOU3BOCTBA, 3AITUTHI
BBITIOJHATH y4eOHBIMU OKpPYXKAaroIIel Cpeibl, CAHUTAPUU U TUTUEHBI,
KJIACCUYECKUE U [103HABaTEJIbHBIMU 0e30macHOCTH U OXpaHbl TpyZa B cepe
COBpPEMEHHBIE, JNEUCTBUAMMU: MapUKMaXepPCKUX YCIYT;
KOMMEpPYECKHE 0a3oBbIC - c¢hopMUPOBATh YMEHUS TIPOBOJHTH
KEHCKUE, HCCIIeIOBATENbCKUE JTUATHOCTHKY COCTOSIHUS TOBEPXHOCTU KOXKHU
MY>KCKHE (B TOM NENCTBUS: Y BOJIOC KJIUEHTA, ONIPEICIATh TUIT U

quce
odopMIICHHE YCOB
1 60poIbl),
JETCKUE CTPUKKHU
BOJIOC
Pa3ITUYHBIMU
WHCTPYMEHTAMHU U
TEXHUKAMH.

K 1.2
BeimonaHsTh
XUMHYECKOE
BO3/ICHCTBHE
(BKJTFOYASt 3aBUBKY
U BBINIPSMIICHHE
BOJIOC) C
HCITOJIb30BaHUEM
COBpPEMEHHBIX
TEXHOJIOTHA.

K 1.3
BreimoaHsTh
MPOCTHIC U
CJI0)KHBIC BUIBI
OKpaITUBaHUS
BOJIOC C YUE€TOM
3ampoca KJIMeHTa.
K 1.4
Pa3pabatbiBaTh 1
BBITIOJTHSTh
KJIACCUYECKUE U
COBpPEMECHHBIE,
KOMMEpPUYECKHe

- CIIOCOOHOCTD U
TOTOBHOCTB K
CaMOCTOSITEILHOMY MTOUCKY
METO/IOB peIICHUs
MPAKTUYECKHX 3a]a4,
MIPUMEHEHUIO PA3JIMYHBIX
METOJOB IMO3HAHUS;

- OBJIQJIECHUE BUJIaMU
NEeSATEIbHOCTH 1O
MOJTYYEHUIO0 HOBOTO 3HAHMS,
€ro UHTEPIpPETALINH,
npeoOpa3oBaHUIO U
MIPUMEHEHHIO B PA3TUYHBIX
Y4€OHBIX CUTYaIlUsIX, B TOM
YHUCIIe PU CO3[IaHUU
y4€OHBIX U COLUATTBHBIX
MIPOEKTOB;

- (opMUpOBaHKE HAYIHOTO
THUIIA MBIIUICHUS, BIaICHUE
Hay4YHOU TEPMUHOJIOTHEH,
KIIFOUEBBIMH MTOHSATUSIMU H
METOaMHU;

-OCYLIECTBIISTh
LeJICHAPaBJIECHHbBINA MOUCK
repeHoca CpeaCcTB U
CII0CO00B IENCTBUA B
npodeccHnoHaNBEHYIO Cpeay

CTPYKTYpPY BOJIOC;
- chopMHpOBaTH YMEHUS IPUMEHSATH
npodeccuoHanbHbIe UHCTPYMEHTBI U
MaTepuaibl;

- chopMHpOBaTH YMEHUS IPUMEHSATH
CpEeJICTBA MHAUBU1yaJIbHOM 3aIUTHI;

- chopMHUpOBaTH YMEHUS BBIMOTHITH MBITHE,
IIPUEMBI Maccaka TOJIOBbI U
npopHIAKTHIECKOTO YX0/1a 32 BOJIOCaMH;

- chopMHpOBaTH YMEHUS BBIOIHSTH
KJIACCUYECKHUE U COBPEMEHHBIE,
KOMMEpUYECKHe

CTPMKKHU U YKIIAJIKH, a TAKXKE OKPAILMBAHUE U
XUMHUYECKHE 3aBUBKH Ha BOJIOCAX PA3IUYHOU
JUTUHBL.
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YKJIAAKU U
MPUYECKHU Ha
BOJIOCAX
Ppa3IMYHOMN JJIUHBI
pa3IMYHBIMHU
WHCTPYMEHTAMH U
TEXHUKaMHU.

K 1.5
MopaenupoBaTh
MPUYECKU
pa3IMYHOro
Ha3HA4YCHHS Ha
BOJIOCAX
Ppa3IMYHOMN JJIUHBI
C IPUMEHEHUEM
YKpaueHu u
MOCTH>KEPHBIX
U3JIeIIUI C y4ETOM
TEHJECHUUN MOJBI.
IIK 1.6
BeimonsaTe
ACKU3BI U CXEMBI
JUTSL pa3paboTKH
WHCTPYKITHOHHO-
TEXHOJIOTMYECKUX
KapT.

MK 1.7
BrinonusaTs
CaHHTapHO-
SMUACMHUOJIOTNYECKHE
TpeOoBaHUsI pH
HPEIOCTABICHUH
APUKMAXEPCKHUX
YCIIYT.
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2. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA30OBATEJILHOM JUCIATLIIVHBI

2.1. O0beM JUCHUILINHBI U BHbI y4eOHOH padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 72

B T.Y.

OcHoBHOE coep:KaHue 12

BT. 4..

TEOPETUIECKOE O0yueHUE 40
B T.4. MpO(eCCUOHATBLHO-OPUEHTUPOBAHHOE COCPKAHUE 2

MPAKTHYECKHUE 3aHATUS 20
B T.4. IPO(heCCHOHATTLHO-OPUEHTUPOBAHHOE COICPKAHME 8

nabopaTopHEIC 3aHATHUS 4
B T.4. IPO(hEeCCUOHATTLHO-OPUEHTUPOBAHHOE COICPKAHHE 2

KourpoabsHnas paéora 6

IIpome:kyTouHas aTTecTanms (3a4eT) 2
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2.2. TemaTH4yecKHi NJIAH U COAEPKAHNE TUCHUILTUHBI «Brojorusm»

HaumenoBanue
pa3aesioB U TeM

Conep:xkanue yuyeOHOro Mmarepuasa (0OCHOBHOE U
npogeccuoHAIbHO-OPUEHTHPOBAHHOE),
J1a00paToOpHbIe M NPAKTHYeCKHe 3aHATHS,
NPHUKJIATHON MOAYJIb (IPH HAJTHYHMH)

O0nLeM
4acoB

dDopmHpyeMble
KOMIIeTCHIIUH

1

2

3

4

Paznea 1. Knerka —

CTPYKTYPHO-(PYHKIIHOHAIbHAS € IMHUIIA )KUBOTO

18

Tema 1.1.

OcHoBHOe coJep/kaHue

N

buosnorus kax

Teopernueckoe o0yueHue:

Hayka. OOmias
XapaKTePHCTHKA
KHU3HU

CoBpeMeHHBIE OTpaciau OMoJoTHYeCKUX 3HaHUi. CBS3b
OMOJIOTHH C APYTUMH HayKaMu: OMoXuMusi, 6nodusuka,
Ononmka, renoreorpadus u ap. Poias u mecto 6Guosoruu
B (DOPMUPOBAHUN COBPEMEHHOW HAYYHOI KapTHHBI
MHUpa. YpOBHH OpTraHHM3aIiy )KUBOK MaTepun. OOmas
XapaKTEePUCTUKA KU3HU, CBOMCTBA KUBBIX CUCTEM.
XHUMHUYECKUN COCTaB KJIETOK

OK 2

Tema 1.2.
CtpyKTypHO-
GbyHKIIMOHATbHAS
OpraHu3aIus
KJIETOK

OcHOBHOE cO/Iep:KaHue

(o3}

TeopeaneCKoe oﬁyqe}me:

Knerounas Teopus (T. IlIBann, M. lIneiiaen, P.
BupxoB). OCHOBHBIE 110JI0KEHHSI COBPEMEHHOMN
KJIETOYHOU Teopuu. THUIIbI KIIETOYHON OpPraHU3aALNHN:
IIPOKAPUOTHUYECKUI U DYKAPUOTUIECKUH.
OAHOKJIETOYHBIE U MHOTOKJIETOYHBIE OPraHU3MBI.
Crpoenue npokapuoTudeckoi kietku. CTpoeHue
9YKapHOTHYECKOH KieTkH. Heknerounslie popmbl
KU3HU (BUPYCHI, OakTepuodaru)

JlaboparopHble 3aHSITHS:

IIpuoOperenue onbiTa IPUMEHEHUS TEXHUKU
MUKPOCKOTIMPOBAHUS TIPU BBHITTOJTHEHUN
1a00paTOpHBIX PadOT:
JIaGoparopHas
1.JJaboparopHas pabota «CTpoeHue KIeTKU
(pacTeHusi, >KUBOTHBIE, IPUOBI) U KIETOUYHbIE
BKJIFOYEHHUS (Kpaxmaj, KapOTHHOUIbI, XJIOPOIIACTHI,
XPOMOTLIIACTBI)»
ITonroroBka MUKpOIpenapaToB, HaOMIOIEHUE C
MTOMOIIIbI0 MUKPOCKOIIA, BBISIBJICHHUE PA3IMUNN MEKITY
M3y4yaeMbIMH 00beKTaMH, (POpMYIHPOBAHUE BHIBOJIOB

HpaKaneCKne 3aHATHUSA:

BupycHsle u 6akTepuanbHble 3a06oneBanus. O6mue
MIPUHITUIIBI KCTIOJIb30BAHMS JICKAPCTBEHHBIX BEIIECTB.
OcoO6eHHOCTH MPUMEHEHHUSI aHTUOMOTHKOB.
[IpencraBnenune yCTHBIX COOOIIEHUN ¢ TPE3CHTAINEH,
MOJITOTOBJICHHBIX 110 MEPEYHI0 HICTOUHUKOB,
PEKOMEHIOBAaHHBIX MPETo/IaBaTeIeM

OK1
OK 2
OK 4

Tema 1.3.
CrpykrypHO-
(GyHKIIMOHATBLHBIC
(bakTopbI
HACJIEICTBEHHOCTH

OcHoBHOE coep/KaHue

Teoperuyeckoe o0yueHue:

N |

XpomocomHas teopusi T. Moprana. CtpoeHue
XpoMocoM. XpOMOCOMHBIN Ha0Op KIIETOK,
TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI,
rarIONIHbIN U JUIUIONAHBIN Ha0op. HyknenHoBbie

kucnotel: JIHK, PHK HaxoxaeHne B KIeTKe, UX

OK1
OK 2
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crpoeHue u HyHKIMHA. MaTpUYHbBIE TPOIIECCHI B
KJIETKE: peIuTuKalus, OMOCUHTE3 OenKka, pernaparus.
T'eHeTnyeckuii KOJI U €ro CBOMCTBA

IIpakTHyecKue 3aHATHA: 2

Pemenue 3aa4 Ha onpesiesieHne NoCcae10BaTeIbHOCTH

HYKJIEOTH/I0B, aMUHOKHCIIOT B HOPME U B Cllydae

M3MEHEHUs MOoCle10BaTeabHOCTH HyKieoTua0B JJHK
Tema 1.4. OCHOBHOE coJiep:KaHue 2 OK 2
O6meH BemectB M | Teopernyeckoe 00yveHHe: 2
[IpeBpalleHue [TonsTre MeTaboaM3M. ACCUMUTISAIUS U
OHEPIUH B KJICTKE | NUCCUMMIISIHS — IB€ CTOPOHBI MeTabonmu3ma. Turisl

oOMEHa BeIIecTB: aBTOTPO(MHBIN U TeTepOTPODHBIH,

a’poOHBI 1 aHadpoOHBIN. [InacTudeckuii OOMeH.

dortocuHTe3. XEMOCHHTE3
Tema 1.5. OcHoBHOe coJepkaHue 2 OK 2
XKusnenuelil ka1 | Teopernyeckoe oGyueHue: 2 OK 4
KJIETKU. MuTO3. Knerounsrii muki, ero nepuoasl. MUTO3, €ro CTaiuu U
Meiio3 MIPOUCXOISIINE MpoLiecchl. buonornueckoe 3HaueHHE

MuTO3a. Meio3 u ero craauu. [loBenenne xpomocom B

Mmeio3e. Kpoccunrosep. buonoruueckuii cMbic

Meno3a
KonTposbnas MosnekyssipHbli ypOBEHb OPraHU3aLMH KUBOTO 2
pabora
Paspnen 2. CtpoeHue u GpyHKUIMH OpraHu3mMa 20
Tema 2.1. OcHoBHoOe coJep:kaHue 2 OK 2
Crpoenue Teopernueckoe o0yueHue: 2 OK 4
OopranusMa MHoOrokieToYHble Opranu3mMel. B3anMocBs3b OpraHoB

Y CUCTEMBI OPTaHOB B MHOTOKJIETOYHOM OPTaHU3ME.

I'omeocTta3 opranusma u ero nojaepx aHue B

polecce )KU3HEAeSITEIbHOCTH
Tema 2.2. OcHoBHoOe coJep:kaHue 2 OK 2
Dopmbl Teopernueckoe o0yueHue: 2
Pa3sMHOXKCHUS ®opmbl pa3MHOKEHUsI opranu3mMoB. becronoe u
OpPraHHU3MOB MI0JIOBOE pa3MHOXeHHe. Bupl Gecrionoro

pa3MHoxeHus. [TlonoBoe pasmMHoxkeHue. ['ameTorenes

y KHUBOTHBIX. CriepMaToreres u oorenes. CTpoeHue

MOJIOBBIX KJIE€TOK. OTUIOJOTBOPEHNE
Tema 2.3. OcHOBHOE coJep:KkaHue 2 OK 2
OHTOTEHE3 Teopernueckoe ofydenue: 2 OK 4
pacTeHHH, WupuBuyanbHOE pa3BUTHE OPraHU3MOB.
KUBOTHBIX U OMmbpuorenes u ero craauu. IlocTaMOpruoHaIbHbIHN
4CJIOBCKA nepuof. CTaauu NocTAIMOPHOHAIIBHOTO PAa3BUTHS Y

KUBOTHBIX U uesoBeka. [Ipsmoe u Henpsmoe

pa3Butue. buonornyeckoe ctapeHne U CMEPTh.

OHnTOreHes3 pacTeHui
Tema 2.4. OcHOBHoOe€ coJep:KaHue 4 OK 2
3akoHomepHOocTH | Teopermueckoe o0ydeHue: 2 OK 4
HacCJICTOBAHNA OCHOBHBIE OHSTHS TEHETUKU. 3aKOHOMEPHOCTH

oOpa3oBanHus rameT. 3akoHbl ['. Menaens

(MOHOTHOPHUTHOE ¥ TIOJIMTHOPUTHOE CKPEIIMBAHUE).

B3anmoneicTeue reHoB

IlpakTHyeckne 3aHATHSA: 2

Pemenue 3aga4d Ha OMPCACIICHUC BCPOATHOCTU
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BO3HUKHOBEHUSI HACIICJICTBEHHBIX ITPU3HAKOB MPHU
MOHO-, JTU-, IOJIMTUOPUTHOM U aHATIU3UPYIOIIEM
CKPENIMBAaHNM, COCTABJIEHUE TEHOTUITNYECKUX CXEM
CKpEIIMBAHUS

Tema 2.5.
CuemieHHoOe
HacJeJ0BaHue
MIPU3HAKOB

OCHOBHOE CO/Iep:KaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

N~

3akonbl T. Moprana. CuernieHHOe HacaeJ0BaHue
reHOB, HapyllIeHue cuerienus. HacnenoBanue
MIPU3HAKOB, CIICTUICHHBIX C TIOJIOM

HpaRTn'{ecmle 3aHATHUSA:

Pemenue 3aga4d Ha OIPCACIICHUC BCPOATHOCTU
BO3HHUKHOBCHHUA HACJIECACTBCHHEBIX IIPHU3HAKOB IIPU
CICIVICHHOM HacCJI€JOBaHUHM, COCTABJICHUC
ICHOTUITMYCCKHUX CXEM CKpPCHIMBAHNA

OK 2

Tema 2.6.
3aKOHOMEPHOCTH
U3MEHYUBOCTH

OcHoBHOe coJepkaHue

I

Teopernueckoe o0yueHue:

N

N3MeHUYnBOCTh NMPU3HAKOB. BHUIbI N3MEHUYHUBOCTH:
HAaCJEeACTBEHHAsl U HEHACJIEACTBEHHAs. 3aKOH
FOMOJIOTUYECKUX PSIAOB B HACIEICTBEHHOM
u3menuuBoctu (H.W. BaBunoB). Mytanuonnas
TEOpHUs U3MEHYMBOCTU. BUABI MyTallMii ¥ IPUYUHBI UX
BO3HUKHOBeHMs. Kapuotumn yenoseka.
HacnencrBennsie 3a0oneBanus yenoBeka. ['eHHbie u
XpOMOCOMHBIE 00JIe3HH YenoBeka. bone3nu ¢
HaCJIEACTBEHHOM MPEIPaCcIOIOKEHHOCTHIO. 3HAUCHUE
MEIULHUHCKON T'€HETUKH B PEJOTBPALLEHUH U
JICYCHU U TeHETHYECKUX 3a00JI€BaHU YeI0BEKa

IlpakTH4yecKkue 3aHATHS:

Pemenne 3ama4 Ha onpeneneHue TMIa MyTaluy IIpu
repeaayde HacaeACTBEHHBIX IPU3HAKOB, COCTABIICHUE
T€HOTHIIMYECKUX CXEM CKPEIMBAHMS

OK 1

OK 4

KonTtpoubnas
padora

Crpoenue U QyHKIUN OpraHu3Ma

Paznen 3. Teopusi 3Bo/1IouNHU

Tema 3.1.
Hcropus
9BOJIIOL[IOHHOTO
yUJEHHUS.
MukposBontonus

OcHoBHOE COACPKAHUEC

N

Teopernueckoe o0yueHue:

[Iepssie aBomonnonHble KoHUEenuu (K.b. Jlamapk,
XK.JI. Broddon). IBomonronHas teopust Y. JlapBuna.
CuHTeTHuecKasi TeOpUs IBOJIIOLMH U €€ OCHOBHBIE
TOJIOXKEHUS.

Muxkposomtonus. [lomyisanus kak 3;1eMeHTapHas
€AMHULA DBOJIIOLUU. | €eHeTHYECKHE OCHOBBI
HBOJIIOLUH. DJI€MEHTapHbIe (aKTOPbI IBOITIOLHH.
EcrecTBeHHbII 0TOOp — HanpaBIsOmuil GpakTop
sBosroLUK. BunooOpa3oBanue kak pe3yabTar
MHUKPOIBOIIOLUHA

OK 2
OK 4

Tema 3.2.
Makpo3Bosronus.
Bo3nukHoBenue u
Pa3BUTHC KU3HU
Ha 3emuie

OcHoBHOE coep/KaHue

Teoperuyeckoe o0yueHue:

MaxponsBosrornust. @opMbl 1 OCHOBHBIE HAIIPABICHUS
makpoaotonuu (A.H. Cesepuios). Ilytu noctmxenus
6uosiornyeckoro nporpecca. Coxpanenue
OmopazHooOpa3us Ha 3emie.

OK 2
OK 4
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['unoTe3sl  TeOpUM BOZHUKHOBEHUS KU3HU Ha 3eMIIe.

IlosiBiienue MEPBLIX KJICTOK U UX 3BOJIOLUA.
[Ipokapuotsl 1 3ykapuoThl. [Tpoucxoxaenue
MHOT'OKJICTOYHBIX OpPTraHHU3MOB. Bos3aukaoBeHue
OCHOBHBIX I[apCTB DYKapuoT

Tema 3.3.

OcHoBHoOe coJep/kaHue

N

[Ipoucxoxnenue

Teopernyeckoe o0yueHue:

YCJIO0BCKaA —
AHTPOIIOTCHE3

AHTpPOIIONOrHs — HayKa O YEJIOBEKE.
Cucrtematnueckoe mojiokeHue yenaoseka. CXoacTBo U
OTJIMYHS YeI0BeKa C )KUBOTHBIMHA. OCHOBHEIE cragunu
aHTPOIIOreHe3a. DBOJIOLNS COBPEMEHHOTI'O YeJIOBEKa.
YenoBeueckue packl U UX €IUHCTBO. Bpems u nytu
pacceseHus 4enoBeKa 10 IUIaHeTe.
[TpucnocoOaeHHOCTD YeI0BEKa K Pa3HbIM YCIOBUSIM
cpeabl

OK 2

Pa3gea 4. dxojorus

18

Tema 4.1.

OcCHOBHOE cO/Iep:KaHue

N

OKOJIOTUYECKHE

TeopeaneCKoe oﬁyqe}me:

(bakToOphI U CpeIbl
KU3HU

Cpenbl 0OuTaHusi OPraHU3MOB: BOJIHAs, HA3EMHO-
BO3JIyIIIHAs, TOYBEHHAs, BHYTPUOPTaHU3MEHHASI.
OU3NKO-XUMUYECKHE OCOOCHHOCTH Cpe/l 00UTaHuUs
opranu3moB. [Ipucrnocobnenrs opranu3MoB K KU3HU

B pa3HbIX CpClaax. IToHsATHE PKOJTOrMYECKOIO q)aKTopa.

Knaccudukanus sxonornyeckux paxropos. [IpaBuio
muHumyma 0. JIn6uxa. 3akoH TonepaHTHOCTH B.
[lendopaa

OK1
OK 2
OK 7

Tema 4.2.

OcCHOBHOE cO/Iep:KaHue

[Tonmynsuws,

TeopeaneCKoe oﬁyqe}me:

N

COO0O0IIIeCTBA,
DKOCUCTEMBI

DKoJoru4eckasi XapakTepUCTUKA BUJA U MTOIYJISALUH.
Okosornyeckas HUIIA BUA. DKOJIOTUYECKUe
XapakTepucTHkH nomysuuu. Cool1iecTBa U
sKocucTeMbl. buonieHos u ero crpykrypa. Csszu
MEX]y OpranuzMamu B 6uoreHose. CTpyKTypHbIe
KOMITOHEHTBI 3KOCHCTEMBI: TPOTYLIEHTHI,
KOHCYMEHTBI, peyLieHTbl. KpyroBopoT BemecTs u
IIOTOK SHEPTuM B 3Kocucreme. Tpoduueckrne ypoBHI

IIpakTHYeCcKHE 3aHATHSA:

Tpoduueckue nenu u cetu. OCHOBHBIE TOKA3aTENN
sKOocUCTeMbI. buomacca u npoayKuus.
DKoJIoTHYecKre MUpaMuIbl YKces, 6MoMacchl U
sHepruu. [IpaBuio nupamMuipl SHEPTUU.

Pemenne npakTuKo-OpuEHTUPOBAHHBIX PACUETHBIX
3aJlaHu# MO0 NMEPEHOCY BEUIeCTBa U YHEPTUU B
HKOCHCTEMAaX C COCTaBJIEHHE TPOPUUECKUX Leneil u
nUpaMul OMoMacchl ¥ YHEPTUU

OK 1
OK 2

Tema 4.3.

OcHoBHOE coep/kaHue

N

buocdepa -

Teopernueckoe o0yueHue:

riio0anpHas
JKOJIOrAYECKast
cucrema

buocdepa — xxuBas obonouka 3emnu. Pazsurue
npeAcTaBieHuit o ouocdepe B Tpyaax B.U.
Bepnanckoro. O6nactu 6uocdeps! 1 ee KOMITOHEHTHI.
Xusoe BemecTBo OMocdeps! U ero GyHKLIUH.
3aKOHOMEPHOCTH CYILIECTBOBaHMsI OMOC(hEpBI.
Ocobennoctu 6uocdeps! Kak TI00aTbHON

OK 1
OK 2
OK 7
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IKOCHCTeMBI. J[MHaMI4ecKoe paBHOBecHE B Orocdepe.

KpyroBopoThI BenecTB 1 GMOT€OXUMHUECKUE LIUKIIBI.
['moGanpHBIC SKOJTOTHYECKHUE TPOOIEMBI
COBPEMEHHOCTH

Tema 4.4. OCHOBHOE CO/Iep:KaHue 4 OK 1
Brusnue TeopeTnyeckoe ody4deHue: 2 OK 2
AHTPOIIOT€HHBIX AHTpOIOreHHBIE BO3CHCTBUS HA Grocdepy. OK 4
(hakTopoB Ha 3arps3HEHUS KaK BHJ] aHTPOITOTCHHOTO BO3ICHCTBHSL. OK 7
ouochepy AHTpONIOreHHBIE BO3AEHCTBHS Ha aTMOChEDY. IK 1.1

Bosneiictus Ha rugpocoepy. BosneiicTBus Ha IK 1.2

aurocdepy. AHTPOIIOreHHBIE BO3IEHCTBHS Ha IIK'1.3

OUMOTHYECKUE COOOMIECTBA. YTIyOIEHHO H3yYarOTCs K 1.4

OTXO/IbI, CBSI3aHHBIE C OIPENEIEHHON K 1.5

npodeccueil/CrenaTbHOCTHIO IIK 1.6

IIpaKTHYECKHE 3aHSITHS: 2 1K 1.7

IMpakTuueckoe 3ausitue «OTXObI MPOU3BOICTBA»

B ToM 4uciie npogeccnoHaIBLHO-OPHEHTHPOBAHHOE 2

coJepsKaHne MPAKTHYECKOr0 3aHATHS

[IpakTnueckoe 3ansatue «OTX0/bI Ipou3BoAcTBa». Ha

OCHOBE (heJIepaIbHOrO KIacCH(PUKAIIMOHHOTO

KaTajiora OTXOJI0B ONPEAEIATh KJIACC ONACHOCTU

OTXO/IOB; arperaTHoe COCTOSIHUE U (PU3UUECKYIO

dbopMy 0TX0710B, 00pa3yromuxcs Ha paboyem mecte /

Ha dTarax MPOU3BOJICTBA, CBA3aHHBIE C ONPEIEICHHON

npodeccreil/cCnennatbHOCTHIO
Tema 4.5. OcCHOBHOE co/Iep:KaHue 4 OK 2
Biusuue Teoperuveckoe odydyeHne: 2 OK 4
COMAJIbHO- 3I0pOBBE U €ro cocTaBisAromue. DaKTophl, 2 OK 7
JKOJIOTUYECKUX HOJIOKHUTENHLHO U OTPULATENLHO BIMSIONINE HA MK 1.1
(akTopoB Ha Opraimsm 4esoBeka. [IpobiieMa TEXHOIEHHBIX IK 1.2
3/10pOBBE YENIOBEKA | BO3/EiCTBHUII Ha 310POBbE UeIOBEKA IK' 1.3

(2MEeKTpOMarHUTHBIE OIS, OBITOBAS XUMHSI, [IK 1.4

M30BITOYHBIC IIYMBI, PAUAIIHS U T.I1.). AanTanus K 1.5

OpraHu3Ma YelioBeka K (hakTopam OKpyKaromien IIK 1.6

cpensl. [IpuHIUIB popMUpOBaHHS IK 1.7

3710poBbecOeperaroniero moseaeHus. OGusnueckas

AKTUBHOCTH U 310POBbE. BHOXHMMUYECKHE aCIIEKTHI

PaIMOHAILHOTO ITUTAHUS

JlaGopaTopHble 3aHATHSA: 2

JIaGopartopHas paboTa Ha BBIOOD:

1. JlabopatopHas paboTa «YMCTBEHHas
paboTOCIOCOOHOCTE)»
OBnazeHue METOIaMH OIPEAEIICHUS IOKa3aTenei
YMCTBEHHOH paboTOCIOCOOHOCTH, 0OBSICHEHNE
MOJTYYCHHBIX PE3yJIbTaTOB U (OPMYIMPOBAaHHE
BBIBOJIOB (IIMCBMEHHO) € UCIOJIb30BAaHUEM HAyUHBIX
MTOHSATUI, TEOPUN U 3aKOHOB

2.  JlaGopatopHas pabota «BnusHue
abuoTuyeckux (pakTOpoB Ha YeJIoBeKa (HU3KHUE U
BBICOKHE TEMIIEpaTypPhI)»
W3yueHne MeXaHN3MOB aJanTallui OpraHu3Ma
YeJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam u
00BsSICHEHHUE TTOJTyYCHHBIX PE3YJIbTaTOB U
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(dhopmynupoBaHUE BHIBOIOB (ITMCHMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHSATUH, TEOPUN U
3aKOHOB

B ToM unciie npodeccHoHAILHO-OPHMEHTHPOBAHHOE
cojiep:KaHHe JJa00PATOPHOI0 3aHATHS

B kauecTBe TpUITEPOB CHUXKAIOIINX
paboToCIIOCOOHOCTD UCIIOIB30BATh YCIOBHS
OCYIIECTBICHHS MPO(ECCHOHATEHON AEATEIbHOCTH:
IIyM, TeMrepaTypa, pusudeckas Harpy3ka u T.1.

KonTposabHas
padora

TGOpGTI/I‘-IeCKI/IC ACIICKTHI 3KOJIOI'MH

IIpodeccnonaibHO OPpHEHTHPOBAHHOE CO/IePKAHUE (COIePKAHME
NMPUKJIATHOTO MO/YJIAA)

Pa3nen 5. BuoJsiorus B ;KH3HHU

Tema 5.1.
buorexuonoruu B
JKA3ZHU KaXKI0r0

OcHoBHOe coJepkaHue

Teopernyeckoe coepKaHme:

buorexHonorus kak Hayka U IPOU3BOJICTBO.
OcHOBHbIE HaMpPaBICHUS COBPEMEHHON
ouotexHoioruu. Meropl 6noTexHoaoruu. OOBEKTHI
OMOTEXHOJIOTHH. DTHKA OMOTEXHOJOTHYECKUX U
TFeHETUYECKUX dKCIepuMeHTOB. [IpaBuina noucka u
aHaynM3a OMO’KOJIOrHYeCcKON HHPOpMAITUH U3
Pa3IMYHbIX HCTOYHUKOB (Hay4Has U y4eOHO-Hay4YHas
JTuTepaTypa, CpeAcTBa MaccoBOM HH(OpMALIUU, CETh
Wutepuer u apyrue)

NN~

IlpakTH4yecKkue 3aHATHS:

Keiicbl Ha aHanu3 MHPOPMAIIUHU O HAYYHBIX
JOCTHKEHUSX B 00JIACTH F€HETUYECKUX TEXHOJIOTHH,
KJICTOYHOM WHKCHEPHH, MUIIEBBIX OMOTEXHOJIOTHIA.
3amuTa Kelca: IpeACcTaBICHNE Pe3yIbTaTOB PEILIECHUS
KelCoB (BBICTYIJIEHUE C NTPE3EHTAINEH )

*B Tom 4yncie npogecCHOHATBHO
OPHEHTHPOBAHHOE CO/iepPKaHNe MPAKTUYECKOI 0
3aHATHA

Tema 5.1 oOs3aTenbHa 17151 U3YUYEHUS CTYIEHTaMU
Bcex nmpodeccuil/cnenuanbHOCTeN

OK 1

OK 2

OK 4

K 1.1
K 1.2
K 1.3
[IK 1.4
I[IK 1.5
[IK 1.6
K 1.7

Tema 5.2.1. BHOTEXHOJIOTHH B IPOMBILLICHHOCTH

Tema 5.2.1.
BuorexHonoruu B
HpOMI)IHIJ'IeHHOCTI/I

OcHoBHOE COACPKAHUC

IIpakTHYecKHe 3aHATHSA:

Pa3BuTHe npoMblIIeHHOW OMOTEXHOIOTH U ee
IIPUMEHEHHE B KU3HU YE€JIOBEKA, TOMCK U aHATIN3
nH(}OpMAaLIUY U3 Pa3IMYHBIX UICTOYHUKOB (HayyHas U
yueOHO-Hay4yHast JUTEepaTypa, CpeICTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)

Ketficpl Ha ananu3 nHpOpMaLIUU O PA3BUTUU
MIPOMBIIIIIICHHOW OMOTEXHOJIOTHH (TI0 TPyIITIaM)

N

3amura keiica: [IpencraBienne pe3yiabTaToB pelIEHUs
KeicoB (BBICTYIJIEHUE C MPE3EHTaINel)

IIpakTHYecKHE 3AHATHSA:

SN

Pa3Butue OMOTEXHOJIOTHI ¢ TPUMEHEHUEM
TEXHUUYECKUX crcTeM (OHOMHKEeHepus,
ouonHpopmaTuka, OMOHUKA) U UX IPUMEHEHHE B
KM3HH YeJIOBEeKa, MOUCK U aHAIN3 HH(POpMAIUU U3

N

OK 1

OK 2

OK 4

K 1.1
I[IK 1.2
K 1.3
[IK 1.4
K 1.5
I[IK 1.6
K 1.7
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Pa3IMYHBIX UCTOYHUKOB (Hay4dHasi U ydeOHO-Hay4YHas
JUTEpaTypa, CpesICTBa MacCOBOI MH(OpMAIIH, CETh
WNuTtepuet u apyrue)

Keticpl Ha ananu3 nHpOpMALIUU O PA3BUTUU
OMOTEXHOJIOTHI ¢ MPUMEHEHUEM TEXHUYECKUX CUCTEM

(o rpynmnam)

3amuta Keiica: [IpencraBienue pe3yabTaToB pelICHUS 2
KEICOB (BBICTYIUICHHE C MPE3CHTAIIEH)
IIpome:kyTouHas
arrecTaums no 3auer 2
AUCHUILINHE
Bcero: 72

20




3. YCJIOBUS PEAJIM3AIIMU ITIPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JUCHUIIVIMHBI

3.1. /s peajM3anuu NpOrpaMMel U CHHUILIMHBI TOJKHBI OBITH MPETYCMOTPEHBI CJIeTyIoIue
crenuaJbHble OMeLeHHs

Kabuner «buonoruuny, OCHalleHHBI 000pyIOBaHHEM: MeOENb, J0CKa, MEJ, HarjsIHbIe
nmocoOust (KOMIUIEKTBI YYeOHBIX TaOJMI], IIJIAKaTOB), TEXHHYECKHUMHU CpEIACTBAMU OOYyUYCHHUSI:
KOMIIBIOTEP C YCTPONCTBAMH BOCIIPOU3BEACHHUSI 3BYKA, IIPUHTEDP, MYJIbTUMEAHA-TIPOCKTOP C IKPAHOM,
yKa3Ka-Tpe3eHTep Il MPe3eHTaui.
Jlaboparopus, ocHaieHHass 000pyAOBaHUEM IS TIPOBEACHUS 3aHATHI: MUKPOCKOIIBI, CEKYHIOMED,
TOHOMETD, JlabopaTopHas nocyaa (IpoOUpKH, MOACTABKHU ISl MPOOUPOK, MUHIIETHI, TIECOK, CTYIKHU C
MECTUKAMU, IMPEJAMETHbIE U TOKPOBHBIE CTEKJIA, CTEKISHHBIC MAJOYKH, MPEMapOBAIBHBIC HWIJIbI,
bunbTpoBasibHas Oymara (cayneTku), cTakaHbl) TUIIEPTOHUYECKHUM pacTBOp xjopunaa Hatpus, 3%-
HBII pPacTBOpP TMEPOKCHIA BOJOPOJA, PACTBOp HOAa B HOJUCTOM Kallid, TIUIEPHUH, KIyOHU
KapTodens, JIMCT 3J10Jed KaHAJICKOW, IJI0a PSAOMHBI OOBIKHOBEHHOW (PAOMHBI MJIM TOMaTa), JYK
penJaThIii, pa3BeIcHHBIC B BOJIC APOKIKH)

3.2. UndopmanuonHoe odecrieyeHne peaau3aluu NporpaMmmbl

Jlnist peanu3anuu nmporpaMmbl OMOIMOTEUHBINH (OHI 00pa30BaTEIbLHON OPraHU3aluU JTOJKCH
UMETh TICYaTHBIE W/WIKM DJCKTPOHHBIE OOpazoBaTelbHBIE W HH(POPMAIMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHBIE I HCIOJb30BaHUS B 00Opa30BaTEIbHOM IPOIECCE, HE CTaplie ISTH JIET C
MOMCHTA U3aHUsl.

PexomeHyeMble Me4yaTHbIC M3IaHUS 10 peau3alu 00I1eo0pa30BaTeIbHOM JUCIUILTHHBI
MMpeaACTaBJICHBI B METOAUYCCKHUX PECKOMCHAAIUAX 110 OpraHru3alun O6yT-IeHI/I$I.

OcHoOBHbIE NMeYaTHbIE U3AHUS

1. O6yxos, /. K buonorus: kneTku W TKaHU: YyuyeOHOe MOcOOMe A CpeIHEero
npodeccuonanbHoro obpazosanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-e¢ m3n.,
nepepad. u gon. — Mocksa: UzparensctBo KOpaiit, 2022. — 358 c.

2. buonorus: yueOHUK M MPAKTHKYM sl cpeqHero mpodeccruonanbHoro oodpazoBanus / B. H.
SApeirun [u ap.]; nmox penakumeit B. H. Speiruna. — 2-e m3a. — MockBa: HM3natenscTBo
[Opaiir, 2022. — 378 c.

JJIeKTPOHHbIE U3IAHUS

1. Oobyxos, . K. buonorusi: kieTkMm W TKaHW: ydeOHOE TMocoOue il CpEeaHEro
npodeccuonansHoro odbpaszoBanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-e wusm.,
nepepad. u gpon. — Mocksa: UzparensctBo FOpaiit, 2022. — 358 c. — (IIpodeccuonanpHoe
oOpaszoBanue). — ISBN 978-5-534-07499-4. — Tekct: anexkTpoHHbIi // OOGpa3oBaTenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/494034

2. buonorusi: yueOHUK M NMPaKTHKYM JJIs CpeHero npodeccuoHanbHoro oobpazoBanus / B. H.

SApeirun [u gp.]; nox penakuueit B. H. fpeiruna. — 2-¢ m3n. — MockBa: M3naTenbcTBO
FOpaiit, 2022. — 378 c. — (IIpodeccuonanbuoe odbpazosanue). — ISBN 978-5-534-09603-
3. — Tekct: anextponHbli // OOpa3zoBarenpHas miatdpopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/489661
I[OHOJIHHTQ.]II)HBIC HCTOYHUKHU

1. Teiwtnop A. buonorus: 8 3 1. T. 1 / /1. Teitnop, H. I'pun, V. Crayrt; nox pen.P. Conepa ; mep.
3-ro anri. u3g. — 14-e u3g. —M. : Jlabopatopus 3Hanui, 2022 — 454 c.

2. IlaBmoma, E. M. DOkonorus: y4eOHHK W MPAKTUKyM i CpeaHEro mpodecCHOHATBLHOTO
oOpazoBanus / E. U. IlaBnoBa, B. K. HoBukoB. — Mocksa: U3narensctBo FOpaiit, 2022. —

190 c.
3. Epemuenko, O. 3. buomorus: ydeHume o Owmocdepe: ydeOHOE TOcoOHME IS CPETHETO
npodeccuonansHoro oopaszosanust / O. 3. Epemuenko. — 3-e usn., mepepab. u mom. —

Mocksa: UznatenscTBo FOpaiit, 2022. — 236 c.
4. bnunos, JI. H. Dxonorus: yuebHOe mocodue i CpeHero npodheccuoHaIbHOro 00pa3oBaHus

/ JI. H. bnunos, B. B. [TomsikoBa, A. B. Cemenua ; mox oOmieit pexakuueii JI. H. banHoBa. —
21


https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

5.

6.

Mocksa: UznatensctBo FOpaiit, 2022. — 208 c.

Bproxanp, @. ©. [Ipomsbiennas sxonorusi: yaueOHuk / @.®@. bproxans, M.B. I'padxuna, E.E.
CnobusakoBa. — MockBa: POPYM: UHDPA-M, 2022. — 208 c.

Hecmenosa, H. H. DKoJNOTHsl 4YeJoBeKa: YYeOHWK U TPAKTUKYM [UIS CPETHEro
npodeccuonanibHoro oopazosanus / H. H. HecmenoBa. — Mocka: M3znatenscTBo HOpaiir,
2022. — 157 c.

buonorust s mpodeccuit M crnenUaNbHOCTEM TEXHUYECKOTO U E€CTECTBEHHO-HAYyYHOTO
npodwiieil: y4eOHMK JUIs CTyA. YYpexIeHui cpen. mpod. obpasoanus / B. M.
Koncrantunos, A. I'. PezanoB, O. E. ®azneesa; nox pen. B. M. KoncrantunoBa. — M. :
W3natenbckuii neHTp «Axagemusi», 2016/ — 336 c.
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4. KoHTpPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHUS AN CUMIIJIMHBI

KoHTpoib M oOHEHKa pe3ylbTaTOB OCBOCHHS 00LIe00pa30BaTEIbHON IUCIUILIIMHBI
pacKpbIBalOTCA 4Yepe3 AUCLUUIUIMHAPHBIE PEe3yNbTaThl, HAMpaBICHHbIE HA (popMHpOBaHUE OOIIUX M
npodeCCHOHATBHBIX KOMIIETEHIIHMI M0 pa3/ieiiaM U TeMaM COJIepKaHusl yueOHOro Marepuania.

KoMmnerenuuu Pa3nea/Tema THn oneHOYHBIX MePONPUATHH
Paszpnea 1. Knerka — KonTponbnas pabota
CTPYKTYpPHO- «MoueKyIspHbII YPOBEHb
(pyHKIHOHAJIbHAS eIMHULA OpraHu3alH JKUBOTO»
KHBOTO
OK 02 buonorus kak Hayka. O0ras 3anongHeHue TaOJIHIIbI C OTIMCAHUEM
XapaKTEePUCTUKA KU3HU METO10B MUKPOCKOIIMPOBAHUS C X

JIOCTOMHCTBAaMHU U HEJOCTATKAMH.
3anonnenue Tabauipl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUN

3anonHeHne CPaBHUTEIBHOM TaOIUIIBI
CXOJZICTBA U PA3JIMYMl )KUBOT'O U HE

KUBOT'O
OK 01 CrpykrypHO-hyHKIHOHAIbHAS |OneHnBaeMas JUCKYCCHS 110 BOIIPOCaM
OK 02 OpraHu3aIus KJIEeTOK JIEKIIAU
OK 04 Pa3paboTka MeHTalIbHOM KapThl 110

KJIaCCHU(PUKALUU KIETOK U UX CTPOCHUIO
Ha MPO- U IYKAPUOTUUYECKUX U 10
apCcTBaM B MUHU TPYIINax
BrinonHeHue u 3amuTa 1adopaTopHbIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
YKUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOU/IbI,
XJIOPOIUIACTHI, XPOMOTLJIACTHI)»
[IpakTnueckoe 3ansartue. [Ipencrasnenue
YCTHBIX COOOIIEHUH C TIPEe3eHTAINEH,
NOJITOTOBJIEHHBIX IO NEPEYHIO
HMCTOYHUKOB, PEKOMEH/JOBAHHBIX

IIPENoAaBaTeIeM
OK 01 CtpykTypHO-QyHKIIMOHATIbHBIE | DpOHTAIBHBIN OIIpOC
OK 02 (bakTopbl HACTIEICTBEHHOCTH Pazpabotka rimoccapus

Pemenue 3agau Ha onpeneneHne
I10CJIEI0OBATEIbHOCTH HYKJIEOTU/IOB,
AMUHOKHCIIOT B HOPME U B CiIy4ae
HM3MEHEHUs MTOCJIEI0BATEIbHOCTH
Hykaeornaos JJHK

OK 02 OOMeH BelecTB 1 @poHTATBHBIN OITPOC
MIpeBpallleHe SHEPTUH B KJIETKE | 3alOTHEHHE CPABHUTEIBHOUN TaOIUIIbI
XapaKTEePUCTUK TUTIOB OOMEHA

BEILECTB
OK 02 JKW3HEHHBIN UK KJIETKH. OO6cyxeHre o Bompocam JIEKIMH
OK 04 Muwuto3. Meiio3 PazpaboTka JIeHTbI BpeMEeHU

KHU3HCHHOI'O MKJIa

Pa3nen 2. Ctpoenue u Kontponbnas padota «CTpoenue u
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(yHKIUHM OpraHu3Ma

(byHKLIHUU OpraHu3Ma

OK 02
OK 04

CrpoeHue opranusma

OnenuBaemas IUCKycCus

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CUCTEM OpPI'aHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
YeJI0BEK) C KPaTKOM XapaKTEePUCTUKON
ux QyHKIUN

OK 02

®opMbl pa3MHOKEHUS
OpraHU3MOB

@poHTaTBHBIN OITPOC

3anonHeHne TabauIbl ¢ KpaTKou
XapaKTepUCTUKON U puMepamu hopm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, J)KUBOTHBIX
U 4eJIOBeKa

Pa3paboTka JeHTbl BpeMEHU C
XapaKTEPUCTUKOM ITAlOB OHTOT€HE3a
OTACJILHOM TPYIION )KUBOTHBIX U
YEJIOBEKa M0 MUKPOTPYIIIam
Tect/onpoc

CocraBneHue )KU3HEHHBIX I[TUKIJIOB
pacTteHuil o otaenam (MOXOBUIHBIE,
XBOIICBUIHBIC, TATIOPOTHUKOBUIHBIC,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAJOBaHUA

Pa3pabotka rioccapus
@pPOHTAIBHBIN OIPOC

TecT no Bompocam JieKuuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB ITPU
MOHO-, I1-, TOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAaHUU,
COCTaBJICHUE T€HOTUIINYECKHUX CXEM
CKpEIIUBaHus

OK 01
OK 02

CuenneHHoe HaclleJOBaHHUE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpezeneHue
BCPOATHOCTU BOSHUKHOBCHHA
HACJIEICTBEHHBIX MTPU3HAKOB IIPU
CIICTTICHHOM HAaCJIe/IOBaHUH,
COCTaBJIEHUE TEHOTUITMYECKHX CXEM
CKpeIIUBaHusA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHue Tuna
MyTalliy IIpU IIepenave
HACJIEICTBEHHBIX IIPU3HAKOB,
COCTABJICHUEC 'CHOTHUIITNYCCKUX CXEM
CKpEILMBaHU

Paznen 3. Teopusi 3Bo/11ounu

Konrponsnas padora «Teopernueckue
ACIIEKThI YBOJIIOLIUY KU3HU Ha 3eMIe»

OK 02
OK 04

Hcropus 3BOIIOIIMOHHOTO
y4eHus. MUKpOIBOIIIOLIMSA

@pOHTAIBHBIN OITPOC

Pa3pabotka rioccapus TepMUHOB
Pa3paboTka JeHTHl BpeMEHU pa3BUTHUS
3BOJIIOLIMOHHOTO YYEHUs
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OK 02 MakposBosnronus. OnenuBaemas TUCKyCCHS:
OK 04 Bo3HuKHOBEHME U pa3BUTHE HCIIOJIb30BaHHUE apPTYMEHTOB,
KU3HU Ha 3emiie OHOJOrN4eCKON TEPMUHOJIOTUU U

CUMBOJIUKH JUIsI I0KA3aTeNbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII
Pa3paboTka 1eHTbl BpeMeHU
BO3HHUKHOBEHHUS U Pa3BUTHS )KU3HU Ha
3emuie

OK 02 [IpoucxoxaeHue yenoBeka — OpoHTaTBHBIN OIPOC

OK 04 AHTPOIOTECHE3 Pa3zpaboTka 1eHTh BpeMEeHH
IIPOUCXOXKIECHUSI YEIOBEKA

Pa3nea 4. DxoJorus

OK 01 Dkonoruyeckue HakTopsl U Tect 10 KOJIOTHYECKUM (PaKTOpaM U

OK 02 Cpezbl )KU3HU cpeaaM KU3HU OPTraHU3MOB

OK 07

OK 01 [Momynsuwus, coobecTna, CocraBnieHue cxeM KpyroBopora

OK 02 3KOCUCTEMBI BELLECTB, UCIOJIb3YsI MaTEpHUAIIbI

OK 07 JIEKIIUU
Pemenne npakTHKO-OpPUEHTUPOBAHHBIX
pacyYeTHBIX 33JlaHUN 110 IEPEHOCY
BEIIECTBA U PHEPTUH B SKOCUCTEMAX C
COCTaBJIeHHE TPOPUIECKUX LIETIeH U1
nupaMu]; 6MoMacchl U SHEPTUU

OK 01 buocdepa - rmodanbHas OueHnBaemasi JUCKyCCHs

OK 02 9KOJIOTMYECKas CUCTEMA Tect

OK 07

OK 01 BinsiHue aHTpOnoreHHsIx Tect

OK 02 ¢dakTopoB Ha Ouochepy [Ipaktuyeckas padora “OTx0/b!I

OK 04 MPOU3BOJICTBA”

OK 07

K 1.1

[IK 1.2

K 1.3

[IK 1.4

K 1.5

[IK 1.6

K 1.7

OK 02 Bnusaue conuanpHO- OueHnBaemasi IUCKyCCHS

OK 04 9KOJIOTHYECKUX (PaKTOPOB Ha Brmonnenue nabopatopHoit paboThl Ha

OK 07 3/10pOBbE YETIOBEKA BBIOOP:

IK 1.1 «YMcTBeHHas: pabOTOCTIOCOOHOCTHY,

K 1.2 «Bnusiaue abnoTnyeckux (pakTopoB Ha

IIK 1.3 YeJIOBeKa (HU3KUE M BHICOKHE

[IK 1.4 TEMIIEPATYPHI)»

IIK 1.5

I[IK 1.6

IK 1.7
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Paznea 5. buoJsiorust B ;KU3HH

3aiuTa Keiica: mpeacTaBieHue
pe3yJIbTaTOB PELICHUS KEHCOB
(BBICTYILJIEHHE C TIPE3EHTAIIUCH )

OK 01 buorexHonoruu B )KU3HU BrinosiHeHuE Keiica Ha aHAIIN3

OK 02 Ka)KI0ro nH(pOpMaIK 0 HAYYHBIX JOCTHIKEHUSIX

OK 04 B 00J1aCTH Fr€HETHYECKHUX TEXHOJIOTHA,

[IK 1.1 KJICTOYHOW MH)KEHEPHUH, MUIIEBBIX

K 1.2 OMOTEeXHOJIOTHH (110 TpynIam),

IIK 1.3 MIPEJCTABIICHUE PE3YIHTATOB PEIICHUS

K 1.4 KEHCOB

[IK 1.5

[IK 1.6

[IK 1.7

OK 01 [TpombinieHHas OMoTexHONMOTUs |BhIoHEeHNE Kelica Ha aHaIu3

OK 02 UH(POPMALIUU O Pa3BUTUHU

OK 04 MPOMBIIIICHHON OMOTEXHOIOTUH (110

K 1.1 rpyIam), IpeICTaBICHUE PE3yIbTaTOB

IIK 1.2 pelieHus KecoB

K 1.3

[IK 1.4

I[IK 1.5

[IK 1.6

K 1.7

OK 01 ColunanbHO-3THYECKHUE aCeKThl | BEIMoIHEHNE Kelica Ha aHAIN3

OK 02 OMOTEXHOJIOT UM UHPOPMALIUU 00 STHYECKUX ACTIEKTaX

OK 04 pa3BUTHS OMOTEXHOIOTHA (IO
rpyIam), IpeICTaBICHUE PE3YIbTaTOB
pELIEHUs KEWCOB

OK 01 buorexnonoruu u TexHuueckue |BrinosiHEHUE Keiica Ha aHAIIN3

OK 02 CUCTEMBI nH(pOpMaLIUU O pa3BUTHUS

OK 04 OMOTEXHOJIOTU C MPUMEHEHUEM

TEXHUUYECKUX CHCTEM (110 IpymIam),
IIPEJICTaBICHUE PE3YJIbTATOB PEIICHUS
KEHUCOB
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