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1  OBIIAS XAPAKTEPUCTUKA PABOYEN
OBPA3OBATEJILHOM NPOT'PAMMBI
OBIIEOBPA3OBATEJBHOI'O YYEBHOI'O IIPEIMETA
OVIIL.08 «bUOJIOI' USD»

1.1. MecTo y4eOHOro mpeaMera B CTPYKTYpe OCHOBHOW 00pa3oBaTe;ibHOM
nporpammbl: OO0mieoOpa3oBaTeIbHBIN YUCOHBIH TIpeaMeT «buomorusy» sBiseTcs
o0s3aTeNIbHOW ~ 4acThl0  00I1e00pa30BaTeIbHOIO  LUKJIA  00pa3oBaTebHOU
nporpammbl B coorBercTBUU ¢ OI'OC CIIO mo cnernmansuoctu 09.02.09 «Beb -
pazpaboTkay.

1.2. llesqin 1 IuIaHMpYyeMble Pe3yJIbTaThl 0CBOCHHS YU4eOHOI0 NpeIMeTa

[enn npenmera «buonorus»: copMupoBaTh y 00ydaromMXcs 3HAHUS U YMEHUS B
ob0nactu  OuOJOTMHM, BKJIIOYas IOHMMaHUE CTPYKTYpHO-(QYHKIMOHAJIbHOU
OpraHu3allid JKMBBIX CHUCTEM, a TaKXe€ HaBbIKU WX [PUMEHEHUs B
po¢eCCUOHATIBHOU JIEITEIILHOCTH.

Oco0oe 3HayeHWe MpeaMeT HMeeT MNpu (POPMUPOBAHUU M PA3BUTHH OOIIMX

xommnereHnui (manee — OK): OK 01, OK 02, OK 04, OK 07.

Kon u popmysmpoBka
TpedoBanus K 3HAHUAM, YMEHUAM

KOMIIEeTeHIUH
OK 01 BriOupath Ymenus:
CIIOCOOBI perIeHus pacno3HaBarth 3aj1a4y U/Win npoodieMy B
3aja4 po¢eCCUOHATIBHOM W/WJIM COLIMAIBHOM KOHTEKCTE,
npodeccHoHaTbHOM aHAJIM3UPOBATH M BBIACITATH €€ COCTaBHBIC YaCTH;
JesITeIbHOCTU OTIPEIEIATh ATAMbl PEIICHUS 3a7]a41, COCTABIIATh TUIaH
MPUMEHUTETHHO K JCHCTBUS, pEAIN30BBIBATH COCTABJIICHHBIN TIJIaH,

Pa3TUYHBIM KOHTEKCTaM | OMIPENEIIATh HEOOXOANUMBIE PECYPCHI;

BBISIBIISATH U 9((HEKTUBHO MCKaTh WH(OpMaIuio,
HEOOXOIUMYIO VISl PEIICHUS 3a/1a91 W/ W
poOJIEMEI,

BJIaJICTb aKTyaJIbHbIMU MCTOJaMU pa6OTBI B




npodeCCUOHAILHON U CMEXHBIX cepax;

OIICHUBATH PE3yJIbTAT U TIOCIICICTBUS CBOUX JICUCTBUI
(caMOCTOSITEILHO UITU C TIOMOIIBI0 HACTABHHUKA)
3HaHuA:

aKTyaJIbHBIN MPO(ECCHOHANBHBIN U COLMATBHBIN
KOHTEKCT, B KOTOPOM MPUXOJUTCS paboTaTh U )KUTh,
CTPYKTYypa IUIaHa JJIsl pEeIISHUs 3a/1a4, alTOPUTMBI
BBITIOJIHEHUS PAa0OT B MPOQPECCUOHATIEHON U CMEKHBIX
00yacTsIx;

OCHOBHBIC NCTOYHUKHU MH(GOPMAIINH U PECYPCHI IS
penieHus 3aa4 1/ i npooseM B mpodeccuoHanTbHOM
W/WIIA COLIMATIbHOM KOHTEKCTE;,

METO/1bl pa0OTHI B MPOGECCUOHATBHON U CMEXKHBIX
chepax;

MTOPSIIOK OIEHKH PE3yIbTaTOB PEIICHUS 3a/1a4

npo¢eCCUOHAILHON JIeATEIIbHOCTH

OK 02 Ucnonb3oBaTh
COBPEMCHHBIC CPE/ICTBA
MOKCKA, aHAIN3a U
WHTEPIPETAINH
uHbopMaIuu, u
uH(GOPMAITMOHHbIE
TEXHOJIOTHH JIJIS
BBITIOJIHEHUSA 33124
npo¢hecCUOHAIBHOM

ACATCIIBHOCTU

YMenust:

OTIPENIEIIATh 3a/1auu JUIsl TOMCcKa UHpOpMaInu,
TIJIAHUPOBATH MPOIIECC MTOMCKA, BEIOMPATH
HEO0OXOIMMbIC UCTOYHUKHU UH(OpMaLINH;

BBIJICIIATh HanOoJIee 3HAUNMOE B TICPCUHE
uH(popMamuu, CTPYKTYpHUPOBATh MOJyIaecMytO
uH(popMaIuio, oPOpMIISTh PE3yJIbTATHI TOUCKA,;
OIICHUBATh MPAKTUUECKYI0 3HAYMMOCTb PE3yJIbTaTOB
IO CKa,;

PUMEHSATH CPEICTBA HHPOPMAITMOHHBIX TEXHOJIOTUH
JUISL perIeHust po¢eCCHOHAIbHBIX 3a]1a4;
UCIIOJIb30BaTh COBPEMEHHOE MPOrPaMMHOE
obecrnieueHre B MpoheCCHOHAIBHOM IESITEIHFHOCTH;

UCIIOJIB30BATh PA3IMUHbIE ITU(POBBIC CPEACTBA IS




pelieHns npoecCHOHANIBHBIX 3a7a4

3HaHus:

HOMEHKJIaTypa UH(POPMAIIMOHHBIX UCTOYHHUKOB,
MPUMEHSIEMBIX B MPO(EeCCHOHANBHOM 1eATEeIbHOCTH;
MIPUEMBI CTPYKTYpUPOBaHUs HHPOpMAIUH;

(dopMmaT opopmiieHHUs pe3ynbTaTOB IOUCKA
uH(pOopMaluy;

COBPEMEHHBIE CPEJICTBA U YCTPOHCTBA
UH(pOpMaTU3aLUK, TOPSIOK UX IPUMEHEHUS U
MporpaMMHoOe obecneueHre B NpohecCuoHaIbHOM

ACATCIBHOCTH, B TOM YHCJIC LII/I(l)pOBBIe CpcacCTBa

OK 04 D¢ pexTuBHO
B3aUMOJIENCTBOBATEL U
paboTaTh B KOJIJICKTUBE

A KOMaHJIE

YMmenust:

OpPraHU30BBIBATH PA0OTY KOJJIEKTHBA U KOMaH/IbI;
B3aMMOJICCTBOBATh C KOJIJIETaMH, PYKOBOJICTBOM,
KJIMEHTaMH B X0J1€ TPO(EeCCHOHAILHOM NIeATETbHOCTH
3Hanus:

IICUXOJIOTHYECKHUE OCHOBHEI JICATEIILHOCTH KOJUICKTHBA,

IICUXOJIOTHYSCKUE OCOOCHHOCTH JINYHOCTHU

OK 07 ConeiicTBoBaTh
COXPaHEHUIO
OKPYXarOUIEH Cpeibl,
pecypcocOepeKeHHIO,
MPUMEHSTH 3HAHUS 00
M3MCHEHUY KJIMMATa,
TIPUHITATIB]
OepEXKIIMBOTO
MIPOU3BOICTBA,

3¢ pexTuBHO
JIEUCTBOBATH B

Ype3BbIYAHbBIX

Ymenusn:

cO0JIF0AaTh HOPMBI SKOJIOTHYECKON 0€30MacHOCTH,
OTIpeIeATh HAalPABJICHHS PECypCOCOEPEKSHUS B
paMKax nmpodeccuoHaIbHON AeATeTbHOCTH 10
CIIEIHAIBLHOCTH,

OpraHU30BBIBATh MPO(HECCHOHATBHYIO AEATCIBHOCTD C
COOJII0/IEHUEM TTPUHITUTIOB OEPEKITUBOTO
IIPOU3BOJICTBA,

OpraHU30BHIBATH MPOQPECCUOHAIBHYIO JIEATEILHOCTH C
y4eTOM 3HaHHH 00 M3MEHECHUH KIIMMATHYECKHUX
YCIIOBUM PETHOHA;

3(PEeKTUBHO ACHCTBOBATh B YPE3BBIYAMHBIX




CUTyaluAax

CUTyanuAax

3HaHuA:

YCJIIOBUM PETHOHA,

HpaBUiIa SKOJIOTUYECKOI 0€30MacCHOCTH TIPU BEICHUH
po(eCCUOHATBHOMN ACATEIHHOCTH |

OCHOBHBIC PECYPCHI, 3aJCHCTBOBAHHBIC B

PO eCCUOHATTBHOM IEATEIIEHOCTH;

MyTH 00ECIICYCHUS PECypCOCOCPEKCHNUS;

HPUHITUITBI OCPEXITUBOTO MMPOU3BOCTBA;

OCHOBHBIC HAIIPpABJICHUA U3MCHCHUS KIIMMATHYCCKHUX

IIpaBHJia ITIOBCACHHUA B qp63BBIqaﬁHBIX CUTyalusiax

[Inannpyemble

pe3ynbTaThl

OCBOCHU

00111e00pa30BaTEILHOTO

y4eOHOTO

npeamera B cootseTcTBUr ¢ @PI'OC CIIO n Ha ocHoBe ®I'OC COO mpencrapiieHbI

B TaOJIHIIE.

Kon u nHammeHnoBanue
(popmupyembIx

KOMIIeTeHI M

H.HaHI/IpyCMbIe PE3YIbTATBI OCBOCHUS

Y4eOHOro nmpeamera

Oo0mmue

JAucuuniiuHapHbie

(mpeaMeTHbIE)

OK 0O1. Boibupats
CIIOCOOBI pereHus
3a1aq
npodecCHOHAILHON
JCSATCIIBHOCTH
NPUMEHUTEIBHO K
pa3IMIHbBIM

KOHTCKCTaM

JInuHOCTHBIE PE3yNbTATHI
JIOJKHBI OTpaXkaTh B YaCTHU:
TPYJAOBOTO BOCIIUTAHMUS:

- TOTOBHOCTbD K TPYy1Y,
OCO3HAHUE IICHHOCTH
MacTepCTBa, TPYI0JIIO0HE;
- TOTOBHOCTH K aKTUBHOM
JIESITEIbHOCTH
TEXHOJIOTMYECKON U
coIMaJIbHOM

HaIpaBJICHHOCTH,

[1P6 1. CdhopMHpOBaHHOCTH
3HAaHUW O MECTE U POJIU
OMOJIOTHU B CUCTEME
HAy4YHOTO 3HAHUS;
(yHKLIHMOHATBHOM
IPaMOTHOCTH Ye€JI0BEKa ISl
PEIICHUS )KU3HEHHBIX
npo0Jem.

[1P6 2. ChopmupoBaHHOCTH
YMEHUS PaCKPHIBaTh

CoJIepIKaHue




CIOCOOHOCTH
WHUIIMAPOBATH,
IJIAHUPOBATh U
CaMOCTOSITEITEHO
BBITIOJTHATH TaKYIO
JIeATEIIbHOCTD;

- HHTEPEC K Pa3INIHBIM
chepam
npodeccuOHaAIbHON
NESATeTLHOCTH.
MeranpenMeTHbIC
PE3YNBTATHI JOJIKHBI
OTpaXKaTh:

OBnaaeHue
YHUBEPCATHHBIMH
y4eOHBIMU
ITO3HABATEILHBIMH
JICUCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE
JICUCTBUSL:

- CaMOCTOSITEILHO
dbopmyIpoBaTh U
aKTyaJTM3upPOBaTh
mpobieMy, paccMaTprBaTh
€€ BCECTOPOHHE;

- yCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK
VI OCHOBAHUS IS
CpaBHCHHS,

KJaccuukanuu u

OCHOBOTIOJIAT AlOIINX
OMOJIOTHYECKUX TEPMUHOB
Y TIOHATHUH: KHU3HB, KJIETKA,
TKaHb, OPTaH, OPTaHU3M,
B/, IIOMYJISIIHA,
IKOCHCTEMA, OMOIIEHO3,
ounocdepa; MeTabo3M
(oOMeH BelecTB

U TIpEBpAIICHUE YHEPTHH ),
roMeocTa3s
(camoperynsnus),
OnocuHTE3 OCNKa,
CTPYKTYpHasi OpraHU3aIHsI
KUBBIX CHCTEM,
JTUCKPETHOCTb,
CaMOPETYJISAIIHNSA,
CaMOBOCTIPOM3BEICHHE
(penpoaykuusi),
HACJIEJICTBEHHOCTb,
W3MCHYUBOCTb,
HHEPTr03aBUCUMOCTbH, POCT U
pa3BHUTHE, YPOBHEBAs
OpraHu3aIns.

ITP6 3. ChopmMupoBaHHOCTH
YMEHHMS paCKpbIBATh
coliepKaHue
OCHOBOTIOJIAralOIINX
OMOJIOTUYECKUX TEOPUHN U
TUIIOTE3: KJICTOYHOM,

XPOMOCOMHOM,




00001IEHHNS;

- ONPEJETATh 1NN
JIeATEIILHOCTH, 3a/1aBaTh
napaMeTpbl

U KPUTEPUH UX
JIOCTHIKCHHUS;

- BBISIBJIATH
3aKOHOMEPHOCTHU U
MIPOTHUBOPEHUUS

B paccMaTpUBaEMbIX
SIBIICHMSIX

- BHOCUTb KOPPEKTHUBHI B
JIeSATCIbHOCTD, OLICHUBATH
COOTBETCTBHE PE3YIbTATOB
1EJISIM, OLIEHUBATh PUCKHU
MOCJICACTBUM
JIeSITCIbHOCTH;

0) 0a3oBBIC
HCCIIeI0BATEIILCKUE
JICUCTBUSL:

- BJIaJICTh HaBBIKAMH
y4eOHO-
HUCCJIIEIOBATEILCKON

Y IIPOEKTHOMU
JIeSITEIbHOCTH, HAaBBIKAMU
pasperieHus IpooeM;

- BBISIBJISITh PUYMHHO-
CJICICTBEHHBIE CBS3H

Y aKTyaJIU3UpOBaTh 3a7auy,

BBIIBHUI'aTb 'MIIOTC3Y

MYTallMOHHOWU,
ABOJIFOIIMOHHOM,
MIPOUCXOXKJICHUS KU3HU U
YeJIoBeKa.

[1P6 4. ChopmupoBaHHOCTH
YMEHUS PacCKphIBaTh
OCHOBOTIOJIAraOIIHE
OMOJIOTUYECKUE 3aKOHBI U
3akoHoMepHocTH (T
Menpens, T. Moprana,
H.N. BaBuiosga, O.
I'ekkens, @. Mroiutepa, K.
bapa), rpanutis ux
MPUMEHUMOCTH K YKUBBIM
CHUCTEMaM.

[1PG 5. IIpuobperenue
OTIBITA IPUMCHCHUS
OCHOBHBIX METOJIOB
HAy4HOTO MMO3HAHMUS,
HCITOJTh3YEMbBIX B
OnoNoTHY: HAOTIOACHUS

Y OTHCAHUS )KUBBIX CUCTEM,
MPOLIECCOB U SBJICHU;
OpraHu3allluy U MIPOBEICHHUS
OMOJIOTUYECKOTO
HKCIIEPUMEHTA,
BBIJIBUKCHUS THITOTE3,
BBISIBIICHUS 3aBUCHMOCTH
MEXTy UCCIIeAyEeMbIMU

BCINMYHUHAaMU, 00BSICHEHHS

9




€€ peIIeHUs, HaXOIUTh
apryMEHThI JJIs
JIOKa3aTeJIbCTBA CBOUX
YTBEPKJICHUM, 38]1aBaTh
napaMeTpbl U KpUTEpUU
pelIeHuUs;

- AaHAJIM3UPOBATH
MIOJTyYCHHBIC B XOJIe
pelieHus 3a1a4u
pe3yabTaThl, KPUTUUECKHU
OILICHUBATh MX
JIOCTOBEPHOCTD,
MIPOTHO3UPOBATH
W3MEHCHHE B HOBBIX
YCIIOBUSIX;
pa3pabaTreIBaTh IJIaH
pelIeHus IpoOJIEMBI C
y4E€TOM aHajIu3a
UMEIOIIUXCS
MaTepUaJIbHBIX U
HeMaTepHaJIbHBIX
pPeCypcoB;

-- YMETh MEPEHOCUTH
3HAHUS B MO3HABATEIBHYIO
Y IPAKTUYECKYIO 00J1acTh
JKU3HEACATSIILHOCTH,

- YMETbh UHTETPUPOBATh
3HAHUS U3 Pa3HbIX
MPEAMETHBIX 00JIacTel;

- BbIABHUT'aTh HOBBIC UJCH,

MOJIYYCHHBIX PE3yJIbTaTOB U
(hopMyJIMpOBaHHSI BBIBOJIOB
C UCIIOJIb30BaHUEM
Hay4HBIX [MOHATHI, TEOPUU
1 3aKOHOB.

[1P6 6. CdhopMHpOBaHHOCTH
YMCHHSI BBIICIIATD
CYIIIECTBCHHBIC TTPU3HAKH
BHUPYCOB, KJIICTOK
MIPOKAPHOT U DYKAPUOT;
OJTHOKJICTOYHBIX U
MHOTOKJICTOYHBIX
OpPTraHHU3MOB, BHJIOB,
OMOTreoIeHO30B U
9KOCHCTEM; OCOOCHHOCTH
IIPOIIECCOB OOMEHa
BCIIIECTB U MPEBPAIICHUS
DHEPTUU B KIICTKE,
dboTocuHTE3A,
MJIACTHYECKOTO |
AHEPIreTUICCKOro OOMEHa,
XEMOCHHTE3a, MUTO34,
Me€03a, OTUIOAOTBOPEHHUS,
Pa3BUTHUS U Pa3MHOKCHHUS,
WHIWBHUIYaIBHOTO
pa3BUTHS OpraHU3Ma
(oHTOTrEHE3a), OOPHOBI 32
CYIIIECTBOBAHME,
€CTECTBEHHOTO 0TOODA,

BHJ1000pa30BaHMs,

10




npeajiiaratb OpuruHajibHBIC

noaAxXoAbl U PCUHICHUA

MIPUCIIOCOOJICHHOCTH
OpraHU3MOB K Cpejie
oOUTaHUs, BIUSHUS
KOMITOHEHTOB DKOCHUCTEM,
AHTPOMOTEHHBIX
M3MEHEHHUH B DKOCHCTEMaXx
CBOEW MECTHOCTH,
KpYrOBOpOTa BEIIECTB U
MIpeBpallleHue SHEPTUH B
ouocdepe.

ITP6 7. ChopMupoBaHHOCTH
YMEHUS TPUMEHSATh
MOJTy4EHHbIC 3HAHUS 151
0OBSICHEHUS
OMOJIOTUYECKHUX MTPOLIECCOB
Y SIBJICHUH, JUIS IPUHSITHUS
MIPAKTUYECKUX PELICHUH B
MMOBCETHEBHOM KU3HU

C IIEJIBI0 00SCIICUCHUS
0€30MacHOCTH CBOETO
3710pOBbS U 37J0POBBSA
OKPY’KaIOIIUX JIFOJIEH,
coOJIFOICHUS 3I0POBOTO
o0Opa3a »u3HU, HOPM
IrPaMOTHOTO TIOBEJICHUSI B
OKpYXKaroUen MPUPOTHON
cpesie; MOHUMaHue
HEOOXOIMMOCTH
HCTIOJIb30BaHUS

JOCTUKEHUN COBPEMEHHOMN

11




OMOJIOTHH U
OMOTEXHOJIOTUN TS
pPalMOHAIBHOTO
MIPUPOIOTIOTH30BAHMSI.

ITP6 8. ChopmMHupoOBaHHOCTH
YMEHUS peliaTh
OMOJIOTHYECKHE 3a/1a4H,
COCTaBJISITh
T€HOTUITMYECKUE CXEMBbI
CKpEIIMBaHUS

JUTSL pa3HbIX TUIIOB
HACJICIOBAHMS TIPU3HAKOB Y
OpraHU3MOB, COCTaBJISATh
CXEMBI [TIepeHOCca BEIIECTB U
DHEPTUU B SKOCUCTEMAX
(uenu nuTaHus, MUIIEBbIC
CETH).

I1P6 9. ChopmupoBaHHOCTH
YMEHUU KPUTUYECKU
OLICHUBATh MH(OPMALIHIO
OMOJIOTUYECKOTO
coJiepKaHus,
BKJTFOYAFOTITYTO
MICEB/IOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UICTOYHUKOB
(cpencTBa MaccoBoM
uH(dopMaIuu, HayqHO-
MOMYJIIPHBIC MaTEPUAIBI);
UHTEPIPETUPOBATH

OTHYCCKHUE aCIICKThI

12




COBPEMEHHBIX
HCCJICIOBAHHUM B OMOJIOTHH,
MEIUIINHE,
OMOTEXHOJIOTHH;
paccMaTpuBaTh
rJ1o0aabHbIe
AKOJIOTUYECKHE MTPOOIIEMBI
COBPEMEHHOCTH,
dhopmMupoBaTh IO
OTHOIIICHHIO K HUM
COOCTBEHHYIO MO3UIIUIO.
ITP6 10.
CdopmMupoBaHHOCTH
YMEHHH cO3/7aBaTh
COOCTBEHHBIC MMCHMEHHBIC
1 YCTHBIE COOOIIEHUS Ha
OCHOBE OMOJIOTUYECKOU
uH(popmManuu u3
HECKOJIPKUX UCTOYHUKOB,
I'PaMOTHO MCTIOJB30BaTh
MOHSTUHHBINA anrapar

OHOJIOTUHA

OK 02. Ucnonp3oBaTh
COBPEMEHHBIE CPECTBA
MOUCKa, aHaIn3a U
HUHTEpIIpeTaluu
uHdOpMaIuu U
nH(pOpMaIIMOHHBIE
TEXHOJIOTHH JIJIS

BBITTIOJIHCHUA 3a4a4

JIMYHOCTHBIE PE3yJIbTATHI
JIOJDKHBI OTPa)kaTh B YaCTH:
IIECHHOCTH HAYYHOTO
MIO3HAHUS:

- ¢c(OpMHUPOBAHHOCTH
MHPOBO33pEHUS,
COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO

[1P6 1. CdhopmMHpOBaHHOCTH
3HaHUW O MECTE U POJIU
OHOJIOTHH B CUCTEME
HAyYHOTO 3HAHMS;
(GyHKIIMOHATBEHOM
I'PaMOTHOCTH YEJIOBEKA IS
pelIeHns )KU3HESHHBIX

mpooem.
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npodeccuoHanbHON

ACATCIBbHOCTH

Pa3BUTHS HAYKU U
OOIIECTBEHHOM MPAKTUKH,
OCHOBAHHOI'O Ha JTUAJIOre
KyJIbTYP,
CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTa B
MOJIUKYJETYPHOM MHUPE.
MeranpeameTHbie
pe3yAbTaThl JOJIKHBI
OTpaxkaTh:

OBnaneHue
YHUBEPCATHHBIMH
y4eOHBIMU
M03HABATEILHBIMU
JICVCTBUSIMU:

B) paboTa ¢ HH(pOpMAaIIUEA:
- BJIAJICTh HaBBIKAMH
MOJTyYeHUST HHGOPMAITIH U3
HMCTOYHHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIIEHO
OCYIIECTBIISTh TTOUCK,
aHaJIN3, CUCTEMaTU3alIUIO U
WHTEPIPETAINIO
uH(OpMAIUU PA3THUUHBIX
BUJIOB U (hopM
MIPE/ICTABIICHUS,;

- OIICHUBATH
JIOCTOBEPHOCT,
JETUTUMHOCTD

uH(popmanuu, ee

ITP6 7. ChopmMupoBaHHOCTH
YMEHUS TPUMEHSTh
MOJIyYCHHbIC 3HAHUS J1JI51
0OBSICHEHUS
OMOJIOTHYECKHUX MPOIIECCOB
U SIBJICHUH, JIJIs IPUHSATHUS
IIPAKTUYECKUX PELICHUH B
MOBCETHEBHOM YKU3HU C
1EJIbI0 0OecTieueHUs
0€30MacHOCTH CBOETO
3JI0POBbS U 3JI0POBbS
OKPYKAIOIIUX JTIOJIEMH,
COOJII0/ICHHUS 37I0POBOTO
o0Opa3a *u3HU, HOPM
IPaMOTHOTO TIOBE/ICHHS B
OKpYKaroLen MPUPOTHON
cpene; TOHUMaHUe
HEO0O0XOIUMOCTH
MCITIOJIb30BAHUS
JOCTHUKEHNU COBPEMEHHOMN
Oounonoruu u
OMOTEXHOJIOTUH TS
palMOHAIBHOTO
MPUPOIOTIOTH30BAHMS.
ITP6 10.
CdopMupoBaHHOCTH
YMEHUU CO31aBaTh
COOCTBEHHBIE MTHChMEHHBIE
U YCTHBIE COOOITIECHUS Ha

OCHOBE OMOJIOTHYECKOM
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COOTBCTCTBUC IIPAaBOBBIM U
MOPAJIbHO-3THYCCKHUM

HOpMaM

nH(popmMaIuu u3
HECKOJIbKMX UCTOYHHUKOB,
IrPaMOTHO HUCMOJIb30BaTh
MTOHATUMHBIN armapar

OHOJIOruHA

OK 04. DddexTrBHO
B3aUMOJENUCTBOBATE U
paboTaTh B KOJIJIEKTUBE

H KOMaHIC

JIMYHOCTHBIE PE3YIBTATHI
JTIOJKHBI OTPaXkaTh B YaCTHU:
[IEHHOCTH HAy4YHOT'O
MO3HAHMS: OCO3HAHUE
LIEHHOCTH HAYYHOHN
JIESITEIIbHOCTH, TOTOBHOCTD
OCYILECTBIISITH MPOCKTHYIO
Y UCCJIEA0BATEIIbCKYIO
JIESTEIIbHOCTh
VHJIUBUIYAJIbHO U B
TpYIIIIE.

MeranpeaMeTHbIE
pEe3yJIbTaThl JOJIKHBI
OTpaXarh:

OBnagenue
YHHUBEPCAIIbHBIMU
KOMMYHHMKAaTUBHBIMHU
NEUCTBUSIMU:

0) coBmecTHas
JIeSITEIIbHOCTD:

- IOHUMATh U MCIIOJIb30BaTh
IIPEUMYLIECTBA KOMaHIHOU
Y UHIWBUYAJIbHOU
paboTHI;

- IPUHUMAaTh SN

ITP6 5. [IpuobpeteHue
OTBITa MPUMEHEHUS
OCHOBHBIX METOJIOB
HAy4HOT'O MMO3HAHMUS,
HCIIOJIb3YEMBIX B

OMoNOTHU: HAOIIOACHUS U
OTIMCAHUS JKUBBIX CUCTEM,
MPOLIECCOB U SBJICHUI;
OpraHU3alvy U MPOBEICHUS
OMOJIOTUYECKOTO
AKCIIEPUMEHTA,
BBIJIBH>KCHUS TUIIOTES,
BBISIBJICHUS 3aBUCUMOCTH
ME¥K]ly UCCIEAYEMBbIMU
BEJIMUUHAMH, OOBICHEHUS
MOJYYEHHBIX PE3YJIbTATOB U
(dhopMyIUpOBaHUS BHIBOJIOB
C UCIIOJIb30BaHUEM
HAYYHBIX [TOHATUHU, TEOPUU

K 3aKOHOB
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COBMECTHOM JIESITEIbHOCTH,
OpPraHu30BbIBATH U
KOOPJIUHUPOBATH ICHCTBUS
0 €€ JOCTH)KEHHUIO:
COCTaBJIATH IJIAH JICHCTBUH,
pacupenensiaTh poju ¢
Y4ETOM MHEHHIN
YYaCTHUKOB 00CYXIaTh
pe3yJIbTaThl COBMECTHOM

paboThI

OK 07. ConelicTBOBaTh
COXPaHEHUIO
OKPYKaOUIEN CPEIbL,
pecypcocOepeKeHuIO,
MPUMEHSTh 3HAHUS
00 U3MEHEHUH
KJIMMaTa, TPUHIIUIIBI
OEepEKIUBOTO
MPOU3BOJICTBA,

3¢ pexTuBHO
JIEVCTBOBATh

B UpPE3BbIYANHBIX

CUTyalusax

JInyHOCTHBIE pE3yNbTATHI
JOJKHBI OTpaXkaTh B YACTH:
DKOJIOTHYECKOTO
BOCIIUTAHUS:

- c(OpMUPOBAHHOCTH
AKOJIOTHYECKOHN KYJIbTYPHI,
MMOHMMAHUE BIUSHUS
COLIMATIbHO-D)KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE
MPUPOJHOM U COLIMATBHOM
Cpenbl, OCO3HAHUE
rJI00aJIbHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM;

- IUITAHUPOBAHUE U
OCYIIIECTBIICHUE JICCTBUI B
OKPYKAIOIIEH Cpee HA
OCHOBE 3HAHUS LIEIen
YCTOMYHUBOTO Pa3BUTUSA
YEJI0BEYECTBA;

- AKTHUBHOC HCIIPUATHC

[1PG 5. IIpuobperenue
OTIbITa IPUMEHEHHUSI
OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS,
HCIIOJIb3YEMBIX B

OMOJIOTHH: HAOMIOEHUS U
OTIMCaHUs )KUBBIX CUCTEM,
MPOLIECCOB U SBJICHU;
OpraHU3allM U IPOBEICHUS
OMOJIOTUYECKOTO
HKCIIEPUMEHTA,
BBI/IBI)KEHUS TUIIOTES,
BBISIBJICHHSI 3aBUCUMOCTH
MEX1y HCCIIEeAYEMbIMU
BEJIMYMHAMU, OOBSICHEHUS
MOJTyYEHHBIX Pe3yIbTaTOB U
(dbopMyIIpoBaHUsI BIBOJOB
C MCTIOIh30BaHUEM
Hay4HBIX [TOHATHUU, TEOPUU

K 3aKOHOB.
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JIEUCTBUN, IPUHOCSIIAX
BpEJl OKPYKAIOILIEH CPELE;
- YMEHUE MPOTHO3UPOBATH
HEOJIaronpusITHHIE
AKOJIOTUUYECKUE
MMOCJICACTBHUS
NpeANTPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPALIATH
nux;

- pacuIMpeHne onbiTa
JICATEIIbHOCTHU
AKOJIOTUUYECKOM
HaMnpaBJICHHOCTH.
MeranpeaMeTHbIE
pe3yJIbTaThl JOJKHBI
OTpaXkaTh:

OBnagenue
YHUBEPCATbHBIMU
KOMMYHHMKAaTUBHBIMHU
NEUCTBUSIMU:

0) coBmecTHas
JICATEIILHOCTD:

- IOHUMATh U MCIIOJIL30BaTh
MIPEUMYIIECTBA KOMaHHOM
Y UHJAUBHUIYAJIBHOMN
paboTHI;

- IPUHUMATH LIEJIU
COBMECTHOM ACSITEIBHOCTH,
OpTraHU30BBIBATH U

KOOPJAMHHUPOBATH JCUCTBUSA

ITP6 6. ChopmMupoBaHHOCTH
YMCHHSI BBIJICIIATD
CYIIIECTBCHHBIC TTPU3HAKH
BHPYCOB, KJICTOK
MIPOKAPHOT U 3YKAPHOT;
OJTHOKJICTOYHBIX H
MHOTOKJICTOYHBIX
OpraHU3MOB, BHJIOB,
OMOTreOIICHO30B U
9KOCHCTEM; OCOOCHHOCTH
IIPOIIECCOB OOMEHa
BCIICCTB M MPEBPALICHUS
DHEPTUH B KJIETKE,
dboTocuHTE3A,
ITACTHYICCKOTO U
DHEPIreTUICCKOro OOMEHa,
XEMOCHHTE3a, MHTO3a,
Me03a, OTUIOAOTBOPEHMUS,
Pa3BUTHUS U Pa3MHOKCHHUS,
WHIVBHIYaTBHOTO
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 32
CYIIICCTBOBAHHE,
€CTECTBEHHOTO 0TOODA,
BHJ1000pa30BaHMs,
MPUCTIOCOOJICHHOCTH
OpPTraHHU3MOB K cpejie
00UTaHUS, BIUSHUS
KOMITOHEHTOB 9KOCHCTEM,

AHTPOIIOTCHHBIX
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10 €€ JOCTHXXCHUIO!: W3MEHEHMH B DKOCHUCTEMAaX

COCTaBJIATH IJIAH ACUCTBUM, | CBOEH MECTHOCTH,

pacrpenensaTb pou C KpYroBOpOTa BEILIECTB U
YYETOM MHEHHIN MPEBPALIEHUE SHEPTUU B
Y4aCTHUKOB 00CYXIaTh ouocdepe.

pe3yJbTaThl COBMECTHOU [1P6 7. ChopmMHupOBaHHOCTH
paboTHI YMEHHUS TPUMEHSITh

MOJIyYCHHBIC 3HAHUS JIJIs
0OBsSICHEHUS
OMOJIOTMYECKHUX MTPOLIECCOB
U SIBJICHUH, I IPUHSATHUS
MIPAKTUYECKUX PELICHUH B
MTOBCEIHEBHOM KU3HHU C
1[eJIbI0 0OecTieueHUsI
0€30MacHOCTH CBOETO
31I0POBbS U 3J0POBbSI
OKPYXKAIOIIUX JIOJIEMH,
COOJII0/IEHUS 3I0POBOTO
oOpa3a »u3HU, HOPM
IrPaMOTHOTO TIOBEJICHUSI B
OKpYXKaroLen MPUPOTHON
cpeze; TOHUMaHHe
HEO0O0XOIUMOCTH
HCIIOJIb30BaHUs
JNOCTHUKEHNUN COBPEMEHHOMN
Oouonoruu u
OMOTEXHOJIOTHUN TS
palMOHAILHOTO

MPUPOIOTIOIb30BaHUS
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2 CTPYKTYPA U COAEPKAHUE
OBIIEOBPA3OBATEJBHOI'O YYEBHOI'O IIPEIMETA

2.1. O6beM yueOHOro npeaMeTa U BU/bI y4eOHOMH padoThI

Oo0bem B
Bun yueOHoii padoThl
yacax

O0beM 00pa3oBaTeIbHOM NPOrPaMMBbI YU4EOHOI 0 IIpeaMeTa 72
CymMmapHasi yueOHasi HArpy3Ka BO B3aMMOJAEMCTBUM C 2
npemnogaBareJiemM

B TOM YHCJIE:

TEOPETHUECKOE 00yUCHUE 48
MPAKTUYECKUE 3aHATHUS 24

Pacnpenenenne 4acoB 1Mo THUIYy NPUHANICKHOCTH MaTepuaia K OCHOBHOMY U
po(eCCHOHATEHO-OPUEHTUPOBAHHOMY COJICPKaHUIO YI€OHOTO TIPEIMETA:
OcHoBHOE conepkanne 62 Jaca

B TOM YHCJIE: TeOpeTHIecKoe o0yueHrue 46 4acoB, MpakTUYeCKue 3aHsATUsA 16 yacos
[TpodeccroHaTEHO OPUEHTUPOBAHHOE COJICpKaHUe (MIPUKIATHONW Moy b) 10 yacos

B TOM YHCJIE: TEOPETHUYECKOe 00yueHue 2 Jaca, MpaKTHIECKHE 3aHATHS 8 4acoB
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2.2 Temamuueckuit naan u cooepicanue odouieoodpazosamenvrozo yueonozo npeomema OYIIL. 08 «buonozusy

O0Bem, akaj. Koawbl
9 /B TOM KOMIIeTeHIUH,
yucJie B (popMupoBanuio
HaumeHnoBanue Conepxkanue yueOHOro Mmarepuasa u popMbl OpraHu3anum
dopme KOTOPBbIX
pa3aesioB U TeM AeSITeJIbHOCTH 00yYAOIIUXCS
NMPAKTHYECKON | CImOCOOCTBYeT
NMOATrO0TOBKH, 3JIEMEHT
aKaj. 4 NMPOrpaMMblI
1 2 3 4
OcHOBHoOE coJiep:KkaHue

Pasznea 1. buosiorus kak Hayka. Z/KuBble CHCTEMbI M X OPTraHU3aIUsA 4
Tema 1.1 buosiornss | Cogep:xxanue y4e0HOro MaTepuaJjia 4 OK 02
B CCTEMe HayK. buonoruss — Hayka o xuBod mnpupoge. CBsizM OHOJOTHH C
Oo0mas OOIIIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU €CTECTBEHHBIMHU
XapaKTepPUCTUKA Haykamu, ¢uiocoduend, peTuruei, ITUKON, ICTETUKON U TIPABOM.
JKU3HH Ponb 6uonoruu B GopMHUPOBAHUN COBPEMEHHON HAYYHON KAPTUHBI 4

mupa. Crucrema OMOIOTHYECKUX HAyK. MeTonbl MO3HAHUS KUBOH

npupoibl  (HabJroAeHUEe, JKCIEPUMEHT, OIHMCAaHUE, H3MEpPEHHUE,

KiaccuduKkainus, MOJCIUpPOBaHUE, CTaTUCTUYECKas o0OpaboTka
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naHHbIX). JKuBble cucTeMbl (OMOCUCTEMBI) KaK MPEeJAMET U3YUYSHUS
ouonoruu. OTaUYHE )KUBBIX CUCTEM OT HEOPTAaHUUYECKON MPUPOIBI.
CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3ALMU
onocucTeM: MOJIEKYJISIPHO-TEHETUYECKHH, KJICTOYHBIM,
OpTraHU3MEHHBIN, TOMYJSIIIMOHHO-BUIOBOM, YKOCUCTEMHBINH (OHO -

reOLIEHOTUYECKUI), OrochepHbIit

Paszges 2. XuMH4YeCKHH COCTAB U CTPOCHHE KJIETKH 10
Tema 2.1 Conep:xkanue y4eOHOro MmaTepuasa 2 OK 01, OK 02,
XumMu4yeckum XUMHAYECKUM  COCTaB  KJIETKU.  XUMHUYECKHE  DJIEMEHTHI: OK 04
COCTAB KJIETKH. MaKpOdJIEeMEHTbl, MHUKpPOJJIEMEHThl. Boma ©  MHHepasbHbIE .
Bopa n BemecTsa. OyHKIMU BOABI U MUHEPAIBbHBIX BELIECTB B KIIETKE.
MHHepAJbHbIE [TonnepxaHue 0CMOTUYECKOTO OanaHca
BellleCTBa B TOoM yMciIe NIPAKTHYECKHMX 3AHATHH M J1A00pPaTOPHBIX padoT 1
[Ipaktuueckoe 3ansitue Ne 1. buonornueckas poiab MUHEpaTbHBIX
BEUIECTB B OOECNEUYEHHU IKU3HEACATEIIbHOCTH OPraHU3MOB, 1
pOSBIICHUS TMcOanaHca MUHEPAJIbHBIX 3JIEMEHTOB
Tema 2.2 Conep:xkanue y4eOHOr0 MmaTepuasa 4 OK 01, OK 02,
Bbuosornuecku benku. CoctaB u cTpoeHue 0eaKoB. AMUHOKHUCIOTHI — MOHOMEPHI ) OK 04
Ba)KHbIE OoenkoB.  He3zamMeHumble W 3aMEHUMbIE  AMHUHOKHUCIOTHI.
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XUMHYIECCKHUE

coeAnHCHUA

AMUHOKUCIIOTHBIH  COCTaB. YPOBHU CTPYKTYphl  OEJIKOBOH
MOJIEKYJIbl (TE€pBUYHAS, BTOPUYHAsA, TPETUYHAS W YETBEPTHUUHAS
CTpyKTypa). XHUMHUYECKHE CBOicTBa OenkoB. buonormueckue
¢yskiun 6enkoB. dDepMeHTH — OUOJIOTMYECKHE KaTallu3aTOpHI.
Crpoenune  ¢epmeHTa:  aKTUBHBIM  IEHTp,  cyOcTpaTHas
cnenuduuHoctb. Kopepmenrsl. Buramunpl. OTinuust pepMeHTOB
OT HEOPraHWYECKUX KaTaJau3aTopOB. YTIJIEBOABL: MOHOCAXapPUIBI
(rmroko3a, pubo3a M jae30KcupubO3a), AMcaxapuibl (caxaposa,
JaKTo3a) M ToJucaxapuibl (Kpaxmal, INIMKOIeH, LeJUII0I03a).
buonornueckue (yHKUMH yraeBoAoB. JIMOUAbL: TPUTIULEPUIBI,
dbocdonunubl, CTEPOUIBI. [IMunpodunsHO-TUAPOGHOOHBIE
cBoiictBa. buonormuyeckue QyHkuuum smnuaoB. CpaBHEHHE
yIJI€BOJOB, OEJNKOB M JIMIHUAOB KaK HCTOYHUKOB SHEPrUU.
Hyxkneunossie kucnorel: [JHK u PHK. Hykneornasl — MoHOMEpHI
HyKJIeuHOBBIX KUcHOT. Ctpoenue n pynkuuun JHK. Crpoenue u

¢bynakiuu PHK. AT®: ctpoenue u dpyHkimm

B ToM uMc/ie NPAKTHYECKHUX 3aAHATHI U JJA00PATOPHBIX PadoT

Jlabopatropnass pabora Ne 1. Omnpenenenue ButamuHa C B

npoayktax murtanus / OrmnpenelneHne HaIWYUA Kpaxmajia B
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npoaykrax nutaHus / T'mapodunsHO-rHAPOPOOHBIE CBOMCTBA
munuaoB / VI3ydeHne KaTaqTuTHIeCKON aKTHBHOCTH (hepMEeHTOB (Ha

IMpUMEPC aMUJIa3bl U1 KaTaJIaSBI)

Tema 2.3
CrpyKTypHO-
(pyHKHHOHAIBbHAA
OpraHu3anus

KJIE€TOK

Conep:kanue y4eOHOro Mmarepuasa

[wurtonoruss — nHayka o kjuerke. Knerounas teopus — npumep
B3aMMOJICUCTBUS He U (PaKTOB B HAYYHOM MO3HAHUU. METOIbI
u3ydyeHus kiaetku. Kinetka kak menoctHas kuBas cucrema. O0miue
MPU3HAKK KJIETOK: 3aMKHYyTas Hapy>KHas MeMOpaHa, MOJEKYJIbI
JHK kak reHeTudeckuid ammapar, cUCTeMa CHUHTe3a Oesika. THUIbl
KJIETOK: JyKapuoTHuecKass M mnpokapuotuueckas. OcoOeHHOCTH
CTPOCHUS MNPOKAPUOTHYECKOM  KJIeTKU. Kierounas  cTeHka
Oakrepuit. CTpoeHue dyKapuoTHUeckol KiIeTKu. OCHOBHBIC
OTJIMYUSL  PACTUTENBHOW, JKMBOTHOM W  TIpUOHOM  KIIETKH.
[ToBEpXHOCTHBIE  CTPYKTYpbl  KJIETOK— KIIETOYHAas  CTEHKA,
IMKOKAIMKC, WX (QyHkiuu. [lnasmatuueckas MemOpaHa, ee
ceoiictBa W  (Qynkmuu. IluTommasma uW ee  OpraHOUIHI.
OnnomemOpannbie opranouasl kietku: JIIC, anmapar [Nomsmxw,
30COMBI. [10yaBTOHOMHBIE OpPraHOW/Ibl KJIETKA: MUTOXOHAPHH,

wiactuabl. [IpoucxoxaeHne MUTOXOHAPHUM W IUIacTUI. Bubl

OK 01, OK 02,
OK 04
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wiactua.  HemeMOpaHHbIe  OpraHouipl  KJIETKH: PUOOCOMBI,
KJICTOYHBIA LEHTpP, LEHTPUOJU, PECHUYKH, XTyTUKH. DyHKIUU
OpPraHOMJOB KJIETKU. BrimoueHus. SApo — perynsTopHBIA LEHTP
kietkn. CrpoeHuwe sapa: saepHas 000J04YKa, KapuoIuia3Mma,

XPOMATHH, SAPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIIETKE

B ToM 4McIIe NPAKTHYECKHUX 3aAHATHI U JJA00PATOPHBIX PadoT

Jlabopatopuass pabora Ne 2. CrpoeHue KIeTKH (pacTeHUS,
KUBOTHBIC, TPUOBI) W KJICTOYHBbIC BKIIOYEHUA (Kpaxmal,
KapOTHHOUIBI, XJIOPOILJIACTHI, XpoMoIuiacThl) / M3yueHue cTpoeHust
KJIETOK PacTEHUM, KMBOTHBIX M OaKTepuil MOJI MUKPOCKOTIOM Ha
rOTOBBIX MHKpompemnaparax M ux omnucanue / IIpoHuiiaeMoctsb

MeMOpaHbl (TUTa3MOJIH3, IETIIA3MOJIU3)

Pasznea 3. ’Kusuenesar

C€JIBbHOCTDb KRJIICTKH

Tema 3.1 O0Men

Conepxanue yuyeOHOTro MaTepuaJjia

BellEeCTB U
npeBpaiieHue

IHEPIUHA B KIIETKE

OOMmeH BelecTB, WK MeTa00IM3M. ACCUMMWIISALUS (TUIAaCTUYECKUI
0OMEH) ¥ AUCCUMMWISIIUS (SIHEPTeTUYECKU OOMEH) — IBE€ CTOPOHBI
€IMHOTO Tpolecca Merabonu3Mma. Poib 3aKOHOB COXpaHEHHs
BEILIECTBA U DHEPrUU B MOHUMAHMM MeTabonu3Mma. Tumbl oOMeHa

BELIECTB: aBTOTPOGHBIN U rerepoTpodubiid. Pons depMeHTOB B

OK 01, OK 02,
OK 04
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oOMEeHe BEIlECTB U MPEBpAIIEHUU SHEPIUM B KiieTke. DOTOCHUHTES.
CaertoBas u TeMHOBas ¢a3bl poTocunTesa. Peakiuu GporocunTresa.
OddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A JUIsl KUZHU
Ha 3emie. BrnusHue ycioBuii cpeipl Ha (OTOCHHTE3 M CIOCOOBI
MOBBILICHUSI €r0 TPOAYKTUBHOCTH Yy KYJIbTYPHBIX PAacTCHHUH.
XeMocuHTe3.  XEMOCHHTE3Upyllue  OakTepuu.  3HAUYCHHE
XEMOCHHTE3a [JIsl KM3HM Ha 3emjie. DHepreTuyeckuid oOMEH B
KJeTKe. PaciienyieHne BeUIecTB, BBIACIEHUE U aKKyMYJIMpPOBaHHUE
SHEPruM B KJETKE. DTambl 3HEeprerudeckoro odOmeHa. [nukomms.
bpoxenne u ero Buapl. KHCIOPOIHOE OKHUCIEHHUE, WIH KIETOYHOE
neixanue. OkucnurenbHoe QocdopunupoBanne. IPGHEKTUBHOCTD

AHEPreTUYeCcKoro ooMeHa

Tema 3.2 Buocuures

0eJIKa

Copepxanue yueOHOro MmarepuaJjia

Peakiuu marpuuHoro cuHTte3a. ['eHernyeckas uHboOpMalUs |
JNHK. Peanmuzanmust reHetudeckol wuHGOpMalM B KIETKE.
I'eneTnyeckui KoA M €ro CBoWCTBA. TpPaHCKPUIILUSA — MAaTPUUYHBIN
cunre3 PHK. Tpancnsanus — 6uocuHTe3 Oenka. DTanbl TPaHCIISINH.

KoaupoBanue amuHokucior. Posb pubocoM B GuocunTese oenka

B ToM uMc/ie NPAKTHYECKHUX 3aAHATHI U JJA00PATOPHBIX PadoT

OK 01, OK 02,
OK 04
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HpaKTI/I‘IeCKOe 3ansatue Ne 2. Pemenwme 3aa49 Ha OIIPCACICHHC

IMOCJICAOBATCIIBHOCTHU HYKJICOTHIOB.

Tema 3.3 Bupycnl

Conep:kanue y4eOHOro Mmarepuasa

Hexnerounsie QopMbl KU3HU — BHUPYCHL. VICTOpHsS OTKpBHITHS
BupycoB (JI. W. UVBanoBckuii). OCOOEHHOCTH CTPOCHHUS H
KU3HEHHOI'0 LUKIa BHUpPycoB. bakrepuodaru. bone3nu pacteHui,
KUBOTHBIX M YEJIIOBEKAa, BbI3bIBAEMbIE BUpycamH. Bupyc
umMmyHoneummra uenoBeka (BUY) — BoszOymurens CIIW/la.

[IpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHU

OK 01, OK 02,
OK 04

Pasznen 4. PazMHoKeHre M HHAMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB

Tema 4.1
KH3HEeHHBIH UK

KJICTKH

Conepxanue yue0HOIro MaTepuaJjia

Kietounbiii ki, Wid XKU3HEHHBIM MK KieTku. MuTepdaza u
muto3. [Iponecchl, mporekaromue B uHTepdaze. Pernukamus —
peakuusi MarpuuHoro cuHte3a JIHK. Crpoenue xpomocom.
XpOMOCOMHBIN HA0Op — KapuUOTHIL. JIUTIJIOWAHBIN U TarJIOUIHBIN
XpoMOCcOoMHBIe HaOOphl. XpomaTuabl. lluTonormyeckue OCHOBBI
Pa3sMHOXXEHUA MW HHAUBUAYAJIBHOTO PAa3BUTUA  OPraHU3MOB.
Henenne xmerku — wMuto3. Cragum wmwuto3a. IIpomeccsr,

NPpOUCXOOAINMC Ha Pa3HbIX CTAAHUAX MHTO3a. buonornyeckui

OK 01, OK 02,
OK 04
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CMBICJI MHUTO34a. HporpaMMpreMaﬂ ru0eIIb KJIIETKH - alloNnTo3

Tema 4.2 ®opmbl
Pa3MHOKeHHUSs

OpraHu3MoB

Conep:xkanue y4eOHOro MmaTepuasa

dopMBl pa3MHOXKEHUS OpPraHU3MOB: Oecrojioe W IMojoBoe. Bubl
0ecroyioro pa3MHOKEHHUsI: JIeJICHUE HaJIBO€ M MTOYKOBAHHE OJIHO U
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BEre€TaTUBHOE
pa3MHOkeHUEe. VMCKyCCTBEHHOE KJIOHMPOBAHUE OPraHU3MOB, €r0
3Ha4YeHue i cenekuuu. [loioBoe pasMHOXKEHUE, €ro OTIAMYHS OT
6ecnonoro. Meiio3. Ctaauu meiio3a. [Iponeccel, mpoucxoasiue Ha
cranusax mernosa. [ToBenenue xpomocoM B Meiose. Kpoccunronep.
buonornueckuii cmbIici M 3HauYeHUE MeWo3a. ['ameToreHes —
nporecc oOpa3oBaHUs IOJOBBIX KJIETOK Y KHMBOTHBIX. [loyioBBIC
KeJIe3bpl: CEeMCHHUKM W sSuyHuku. OOpa3oBaHHE U Pa3BUTHE
MOJOBBIX KJIETOK — TraMeT (CrepMaTo30uj, sSHIEKIeTKa) —
cnepmaTtoreHes u oorete3. OCOOCHHOCTU CTPOCHHS SUILEKIETOK U

cniepmato3ouoB. OrmiogoTBoperue. [lapTeHorenes

OK 01, OK 02,
OK 04

Tema 4.3
NuauBuayajabHoe
pa3BuTHE

OpPraHu3MoOB

Conepxanue yueOHOro MmarepuaJjia

NunuBunyanbHoe  pa3BuTHe  (OHTOTEHE3).  OMOpHOHAILHOE
pazBuTHe (dMOpuoreHes). OTtambl 3MOPUOHAIBHOIO PA3BUTHUSL Y

MO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHUE, TaCTPYJISIMS, OPraHOTCHES.

OK 01, OK 02,
OK 04
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[TocTomOproHanbHOE pa3BUTHE. THUIMBI  MOCTAMOPUOHAIHLHOTO
pPa3BUTHS: IpsIMOE, HEnmpsiMoe (JTUYMHOYHOE). BimsHue cpeasl Ha
pa3BUTHE  OpPraHU3MOB;  (aKTOpbl, CHOCOOHBIE  BBI3BIBATH
BpPOXJIEHHbIE YyponacTBa. PocT u pas3Butue pacreHuid. OHTOreHes3
LBETKOBOIO pAaCTEHHUA: JIBOMHOE OIUIOJOTBOPEHHUE, CTPOCHHE

CCMCHH, CTalUU PA3BUTHA

B ToM uMciie npaKTUUYECKHUX 3aAHATHI U JJA00PATOPHBIX PadoT

[Tpaktueckoe 3anstue Ne 3. HMHpeknuoHHble 3a007€BaHUS U
SNUJEMUU B UCTOPHUH YEJIOBEYECTBA.
[Ipaktuyeckoe 3anstue Ne 4. BakuumnHanus kak npoduiiakTuka

MH(EKIMOHHBIX 3a00JICBaHUM.

Pazngen 5. HacjieACTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB

Tema 5.1
3aKOHOMEpPHOCTH

HacJIeA0BaHUA

Copepxanue yuyeOHOro marepuaJjia

[Ipenmer u 3agaun TeHETUKHU. Pojib UTONOTUUA ¥ ASMOPHOJIOTHU B
CTAHOBJICHMM TEHETUKU. BKIam pOCCHICKUX U 3apyOeKHBIX
YYEHBIX B pPa3BUTHUE€  TE€HETUKU.  MeTOAbl  TEHETUKHU
(TUOPHUIOTOTUIECKUH, HUTOT€HETUYECKUN, MOJIEKYJISIPHO-
reHetuueckuit). OCHOBHBIC T€HETHUECKUE MOHTHS. ['eHeTnueckas

CHUMBOJIHKA, HCIIOJIb3yCMas B cxXeMax CKpCIJ_[I/IBaHI/II\/'I.

OK 01, OK 02,
OK 04
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3aKOHOMEPHOCTH HACJICIOBAaHUSl TPU3HAKOB, yCTaHOBJICHHBIE [ .
Mennenem. MoOHOTHOpUIHOE CKpEIIMBaHUE. 3aKOH €IMHOO0Opa3us
ruOpUIOB TIEPBOTO MOKOJICHHS. [IpaBuio JOMUHUPOBAaHUA. 3aKOH
paciuerieHusi mpu3HakoB. ['umorte3a unctoTsl ramer. IlomHoe u
HEMOJIHOE JOMUHHpOBaHuE. J(MrHOpuaHOE CKpeniuBaHue. 3aKOH
HE3aBUCHMOT'O HacleoBaHMUs Npu3HakoB. lluTorenernueckue
OCHOBbl ~ JIMTUOPUJHOTO  CKpEIIMBAaHMS.  AHaIU3UpyrOLIee
cKkpemrBanue. Vcrnonb30BaHME aHATM3UPYIOLIETO CKPELUBAaHUS

AJIA OIIPCACIICHUS I'CHOTHUIIA ocooun

B TOM 4HcC/Ie NIpaKTHYeCKUX 3aHATHI U JIa0OPaTOPHBIX padoT

[TpakTnyeckoe 3anstue Ne 5. PermreHuwe 3amad Ha ompeacicHUe
BEPOSITHOCTA BO3HUKHOBEHHSI HACJIEACTBCHHBIX IPU3HAKOB IIPHU
MOHO-, /M-, TMOJUTHOPUIHOM M aHAJIU3UPYIOIIEM CKpEUIMBaHUH,

COCTABJICHUC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHMA.

Tema 5.2
CuemjieHHoe
HaCJIeI0OBAHHNE

NPU3HAKOB

Conepxanue yueOHOro marepuajia

CuerieHHOe HacienoBaHue mnpusHakoB. Pabora T.Moprana mo
CLUCIUICHHOMY HAcCJEJOBAHUIO TeHOB. HapymeHuwe cuenieHus
F€HOB B peE3ylbTare KPOCCUHTOBEpPa. XPOMOCOMHAS TEOPUs

HACJIEACTBEHHOCTU. ['eHeTnueckue kapTel. ['eHeTnka TmoJia.

OK 01, OK 02,
OK 04
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XpOMOCOMHOG OIIPCACIICHUC II0JIA. AYTOCOMI)I H IIOJIOBBIC
XPOMOCOMBI. I'omorameTnele u ICTCPOraMCTHbIC OpPraHU3MBI.

HaCJ'IGIIOBaHI/Ie IMPU3HAKOB, COCINICHHBIX C IIOJIOM

B TOM 4HcC/Ie NIPaKTHYEeCKUX 3aHATHI M JIa00OPaTOPHBIX padoT

[Ipaktueckoe 3anstue Ne 6. Pemienuwe 3agau Ha ompeercHHe
BEPOSATHOCTA BO3HUKHOBEHUS HACJIEIACTBEHHBIX IPU3HAKOB IIPU
CLEIUICHHOM HAcCJEJOBAaHUH, COCTABJIECHUE T€HOTUIIMYECKHUX CXEM

CKpPEIIMBAHUA.

Tema 5.3
3akoHOMEpHOCTH

HU3MCHYHNBOCTH

Conepxanue yue0HOIro MaTepuaJjia

N3meHunBoCTh. Buapl HW3MEHUYMBOCTH: HEHACIEICTBEHHAs U
HaclieAcTBeHHasA. Ponb cpenpl B HEHACIEACTBEHHON N3MEHYMBOCTH.
XapakTepucTuka MOIU(PUKAITUOHHOM U3MEHYUBOCTH.
BapuanmonHneii psax v BapuanuoHHas Kpupas. Hopma peaxuumn
npu3Haka. KoIuyecTBeHHBIE M KA4E€CTBEHHbBIC IPU3HAKA U HX
HopMma peakuuu. CBolicTBa MOJM(PUKAIMOHHON HN3MEHYHBOCTH.
Hacnencrsennas, WIN F€HOTUIINYECKAS U3MEHYUBOCTb.
KomOunaTnBHAs W3MEHYMBOCTH. Mei03 M TIOJIOBOM MpOIECC —
OCHOBA KOMOMHATUBHOMN U3MEHYHUBOCTH. MyranunonHas

n3MeHunBoCTh. Kiaccudukanus MmyTanuii: TeHHbIE, XPOMOCOMHBIE,

OK 01, OK 02,
OK 04
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reHoMHble. YacToTa U mpUYUHbI MyTaluii. MyTareHHbie (GakTophl.
3aKOH TOMOJIOTHYECKUX PSAJOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH

H.A. BaBusona

B TOM 4HcC/Ie NIPaKTHYEeCKUX 3aHATHI M JIa00OPaTOPHBIX padoT

[Ipaktnueckoe 3ansitue Ne /. PemieHuwe 3amad Ha omnpeneseHue
BEPOSITHOCTH BO3HUKHOBEHUS HACIJIECACTBEHHBIX IIPU3HAKOB IIPU
pa3MYHBIX  THNAX  B3aMMOJIEUCTBHS  I€HOB, COCTaBJICHUE

IFCHOTHITMYCCKUX CXCM CKPCIIMBAHMA.

Tema 5.4 I'eneTuka

YeJ10BECKa

Conepxanue yue0HOIro MaTepuaJjia

I'eneruka uyenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOJIbI

T'€HETUKU YeJI0BEKa: reHeaJOrMYeCKUM, OJIN3HEIIOBBIM,
UTOTE€HETUYECKHM, OMOXUMHUYCCKHM, MOJIEKYJISIPHO-
FeHETUYCCKUH. CoBpeMeHHOe OIIpELICIIEHUE FCHOTHIIA:

MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM UUCIIC
¢ mnomompio [Il[P-amamu3a. HacneacTtBennble 3a0o0iieBaHUS
yeJloBeKa: TeHHbIE OO0Je3HH, OO0JIE3HM C HaCJICICTBEHHON
MIPEAPACTIOIOKEHHOCTBIO, XpPOMOCOMHBIC 00Jie3HH. COMaTHUYCCKHE
U reHepatuBHble MyTauuu. CTBOJNOBBIC KIETKU. [IpUHIMIIBI

3I0pOBOr0 00pa3a KU3HU, JUATHOCTUKH, MNPOPUIAKTUKH U

OK 01, OK 02,
OK 04
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JEYeHUs]  TeHEeTHYecKux  OoisiesHell.  Meauko-TeHeTHuecKoe
KOHCYJbTUPOBAHUE. 3HAUYCHHE  MEIUIMHCKON TEHETUKH B
OpEeIOTBpPAlllCeHU U JICYEHUHM TEHETUYECKUX  3a00JIeBaHMM

YCJIOBCKA

B Tom unciie MPAKTHYECKHUX 3aHATHI M J1a00PaTOPHBIX padoT

HpaKTI/ILIeCKOC 3angTue Ne 8. CocTaBieHHUE U aHAJIN3 POAOCIOBHBIX

YCJIOBCKA.

Paszngena 6. IBoronuOHHAA OHOJIOTHA

Tema 6.1
IBOJIIOIIHMOHHASA
TEOPHUS U ee MeCTO B

onoJiornu

Conepxanue yue0HOIro MaTepuaJjia

[Ipenmnocwuiku BO3HUKHOBEHUS ABOJIFOIIMOHHOMN TEOPUHU.
OBOJIIOIIMOHHAs Teopusi U €€ MecTo B Ouosnoruu. BrusiHue
ABOJIIOIIMOHHOM TEOPUH Ha pa3BUTHE OWOJOTHM U APYTUX HayK.
CBupaerenbcTBa ABOJIIOLIUH. [TaneoHTONIOTHUYECKUE:
MOCIIEIOBATEILHOCTh TIOSBJICHUS BHIOB B IMAJICOHTOJIOTHYECKOM
JIETOIIMCH, TIepexoaHbie ¢popMbl. bruoreorpaduueckue: cXoACTBO U
pazimuue ¢dayH W Quop  MarepukoB U OCTPOBOB.
OMOpPHOJIOTHYECKHE: CXOACTBA M Pa3IWdusi d3MOPUOHOB Pa3HBIX
BHJIOB MTO3BOHOYHBIX. CpaBHUTEILHO-aHATOMUYECKUE:

TOMOJIOTHUYHBIC, AHAaJIOTUYHBIC, PYANMMCHTApPHBIC OpraHbl,

OK 01, OK 02,
OK 04
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aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO MEXAaHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX NyTEeH y BCex
KUBBIX  OpraHM3MOB. OBomronuoHHas Teopus Y./[apBuHa.
IIpenmocpulkn BO3HMKHOBEHMS JapBHUHM3MA. JIBIKYIIHE CHIIBI
ABOJIIOLMU BUJOB 1O JlapBHHY (M30BITOYHOE Pa3MHOXKEHUE IPHU
OTPAaHUYEHHOCTH PECYpCOB, HEOIpENEIEHHAas HU3MEHUYUBOCTb,

O0opb0a 3a CyllleCTBOBAHUE, €CTECTBEHHBI OTOOD)

Tema 6.2

Muxkpo3BoJirouus

Conepxanue yue0HOTro MaTepuaJjia

Cunretnueckas teopust sBomtonmu (CTD) u e€ ocHOBHBIC
nosnoxeHust. Mukpospomonusi. [lonynsuus Kak eauHHUIAa BUJA U
sBOMIONMU. JIBWKylue cuibl ((paKTOpHI)IBOJIOIMU BHUIOB B
IIPUPOE. MyTanoHHBIN Iporecc 151 KOMOHWHATUBHAS
M3MEHUYMBOCTD. [lonmynaironHbIe BOJHBI U Apeid renoB. M3omsius
u murparusi. EcTtecTBeHHBI OTOOp — HampaBisOmMi GakTop
sBosmonuu. Popmbl ectecTBeHHOro otbopa. IlprcnocodieHHOCTh
OpraHU3MOB KaK pe3ysbTar €):10) 10117178 [Tpumepsl
MPUCTIOCOOJICHHUM Y OpraHu3MOB. ApoMOp(o3bl U UANOATATITAIUH.
Bun u BupooOpazoBanue. Kputepun Buga. OcHOBHBIE (OPMBI

BU1000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOe

OK 01, OK 02,
OK 04
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Tema 6.3

MaxkposBoJironus

Conep:kanue y4eOHOro MmaTepuasa

Makpo3BoJTroIus. Dopmsbl DBOJIOLIAH: bunernyeckas,
JIUBEpreHTHasl, KOHBEPreHTHas, mnapajenbHas. HeobpaTtumocTsb

9BOJIFOIITNH

B Tom unciie MPAKTHYECKHUX 3aHATHIA M J1a00PaTOPHBIX padoT

[Ipaktnyeckoe 3amstue Ne 9. CpaBHeHHE BHJIOB IO
MopdosiorudeckoMmy Kputeputo / OmnucaHue MPUCIIOCOOICHHOCTH

OopraHu3Ma U €€ OTHOCUTCIILbHOI'O XapaKTcpa.

OK 01, OK 02,
OK 04

Pa3znena 7. Bo3HUKHOB

€HMC U PA3BUTHE )KU3HHA HA 3emJie

Tema 7.1
3apo:kaenue u

PAa3BUTHE ) KU3HHA

Conepxanue yueOHOIro MmaTepuasia

JloHay4HbIE TIPEACTABICHHUS O 3apOXKACHUM >KU3HH. Hayuynbie
TUIOTE3bl BO3HUKHOBEHHUS JKM3HM Ha 3emue: aOuoreHes u
naHcnepmusi. XuUMHUUYecKas »HBOJIONMSA. AOHOTEHHBIH CHHTE3
OPraHUYECKUX BEIIECTB U3 HEOPTAHUYECKHUX. DKCIIEPUMEHTAIBHOE
IIOATBEPKIACHNE XUMHUYECKOM HBomounHd. HadambHble dtamsl
ounonoruyeckoi spomonuu. ['mnoreza PHK- mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie
KJIIETKH U HUX 3BOIIOIMSA. POpMUPOBAHNE OCHOBHBIX I'PYIIl KUBBIX

opraHu3MoB. Pa3BuTue XuM3HM Ha 3emJie MO 3paM U TEepUOoIaM.

OK 01, OK 02,
OK 04
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Karapxeii. Apxeiickas u mpoTepo3onckas 3psl. Ilaneosoiickas spa
U e TMepuoabl: KEeMOPHICKHI, OpJOBUKCKUN, CHIIypUHCKUH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKUKA. Me3030MCcKas 3pa u €€
IIEpUOBL: TPUACOBBIN, IOPCKUN, MeJIOBOM. KaitHo30MCcKas apa u e€

IIEPUOBI: TAJIEOTEHOBBIN, HEOT€HOBBIN, AHTPOIIOI€HOBBIN.

Tema 7.2 Cuctrema
OPraHu4YecKoro
MHpa.
IHpoucxoxaenue
YeJI0BeKa —

aHTpOMOreHe3

Conepxanue yue0HOIro MaTepuaJjia

Cucrema OpraHMYecKOro MHpa KaK OTpPaXEHUE HBOJIIOLUU.
OcHOBHBIE CUCTEMaTUYECKUE IpyIIBI OpraHU3MOB.
XapakTepucTUKa  KIMMara M TIEOJIOTMYECKMX  IIPOLIECCOB.
OcCHOBHBIE 3Tallbl BOJIOLUNA PACTUTEIBHOIO U JKUBOTHOTO MUpA.
Apomopho3bl y pacTeHuil U KUBOTHBIX. [losiBieHHMe, paciBer u
BBIMUPAHHUE TPYIIl XUBBIX OPraHU3MOB. OBOJIIOLMUS YEJIOBEKA.
AHTporonoruss  Kak  Hayka. Pa3BuThe TpeACTaBICHH O
NPOUCXOXKJIECHUN YeloBeKa. MeTonbl HM3ydeHUsT aHTPOIIOTEeHE3a.
CxoxcTBa M pa3nuyMs YeJOBEKa U >KMBOTHBIX. CHUCTEMaTHYECKOE
MIOJIOKEHUE YEJIOBEKa. JBmxymiue CHJIbI (paxTopsl)
aHTporiorese3a. HacnencrBeHHass ”3MEHUYMBOCTb U €CTECTBEHHBIN
otOop. OOuIeCTBEHHBIN 00pa3 >KU3HU, HW3TOTOBJIECHUE OPYAHM

TpyJAa, MBILJIEHUE, PEYb

OK 01, OK 02,
OK 04
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Tema 7.3 OcHOBHBIE
CTAAUH DBOJIIOLNH

YeJI0BCKaA

Conep:kanue y4eOHOro MmaTepuasa

OCHOBHBIE CTaJUU U BETBU BOJIIOIMU YEJIOBEKA: aBCTPATIONTUTEKH,
Yenosek YMEJIbIH, Yenosek MPSIMOXOAIIMNH, Yenosek
HEaHJIepTaJbCKui, YeNoBeK pa3yMHbI COBPEMEHHOIO THIA.
Haxonku mckomaeMbIX OCTaHKOB, BpEMs CYIIECTBOBaHUS, 00JaCTh
pacnpocTpaHeHusi, 00bEM roJIOBHOTO MO3ra, 00pa3 KU3HH, OPY/IH.
YenoBeueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpasuiickas), HErpO-aBCTPaJIOUIHAS (9KBaTOpHaIbHAS ),
MOHTOJIOUTHAS (a3uaTcKo-aMepHKaHCKas). UYepTsl
MPUCIIOCOOJICHHOCTH — MPEJICTaBUTENEH 4YeJIOBEYECKHX pac K
YCJIOBUSIM CYIlleCTBOBaHUs. EAMHCTBO uenoBeueckux pac. Kpurtuka

pacuzma

B TOM 4HcC/Ie NTpaKTHYeCKUX 3aHATHI U JIa0OpPaTOPHBIX padoT

[Ipaktuueckoe 3anstre Ne 10. Bpemst u myTu paccesieHus yeaoBeka
no mianere / IIpucnocoOaeHHOCTh YeOBEKa K Pa3HbIM YCIOBUAM
cpenbl. BnusiHue reorpaduueckoid cpeapl Ha MopdoJoruio u

(H3HO0JIOTHIO YeTIOBEKa.

OK 01, OK 02,
OK 04

Paznen 8. Opranusmsel U OKpy:Kaolas cpeaa

Tema 8.1 IkoJiorus

Conepxanue yueOHOro MmarepuaJjia

OK 01, OK 02,
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Kkak Hayka. Cpenbl
JKM3HMU.
IKOJIOTHYECKHE

(paxTopsI

DKoyorus Kak Hayka. 3aJadyd W pasfeiabl SKOJOTHH. MeTonsl
AKOJIOTMYECKUX HCCIAEAOBAHUI. DKOJIOIMYECKOE MHUPOBO33PEHUE
COBpeMeHHOro uesoBeka. Cpeapl 0OMTaHMSI OPraHU3MOB: BOAHAs,
Ha3eMHO-BO3/1ylIHa, NIOYBEHHAs, BHYTPHOPTaHU3MEHHAS.
Okonoruueckue  ¢akrtopbl. Knaccudukamuss — 9KOJOTHYECKHX
(pakTopoB: abuoTHUecKHe, OHOTHYECKHME U aHTPONOICHHBIE.
JleicTBUE ~ DKOJIOTMYECKHX (GakTOpoB  Ha  OpPraHU3MBI.
Abunotndeckue (akTopbl: CBET, TEMIIEpaTypa, BIIAXKHOCTb.
®oronepuonusm. Ilpucrnocobnenus oOpraHu3sMOB K JAEHCTBHIO
abnotnueckux (QakropoB. buonornueckue puTMmbl. buotmueckue
daktopsl. Buapl OuMOTHYECKMX B3aWMOJCHCTBUN: KOHKYPEHIIHS,
xuimHuuecTBo.  Ilapasutusm,  MyTyalnus3Mm,  KOMMEHCAIU3M
(KBapTUPaHCTBO, HAXJICOHUYECTBO), AMEHCAJIU3M, HEHUTpaJIU3M.
3HaueHue OHOTUYECKMX B3aMMOJEUCTBUN [JIsl CYILIECTBOBAHUS

OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX

OK 04, OK 07

Tema 8.2
IKOJOTrHYeCKHEe
XapPaKTePUCTUKHU

HNOnmyJIsiuu

Conep:xkanue y4eOHOro MmaTepuasa

OKOJIOTUYECKHE  XapaKTepUCTHUKU  nomyiasanuu.  OCHOBHBIE
MOKa3aTeau MOMYJISIIUKU: YUCICHHOCTh, TIJIOTHOCTh, POXKIAaEMOCTh,

CMEPTHOCTb, IPUPOCT, MHUrpanus. JlMHaMuMKa YUCIECHHOCTH

OK 01, OK 02,
OK 04, OK 07
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MOMYJISIUU U €€ PeryJisius

B Tom unciie MPAKTHYECKHUX 3aHATHIA M J1a00PaTOPHBIX padoT

[TpakTudeckoe 3anarue Ne 11. IMoacu€r MIOTHOCTH TOMYJISIIUN

Pa3HbIX BUJ0B paCTeHI/Iﬁ .

Pa3znen 9. CoobOmiecTn

a 1 IKOJOTHIECCKHE CUCTEMBI

10

Tema 9.1

Conepxanue y4e0HOro MaTepuaJjia

Coo01mecTBa
OpPraHu3MoB,

IKOCHCTEMBbI

Coo0mrectBO opranu3MoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a:
BHUJIOBasi, MPOCTpPAaHCTBEHHAas, Tpoduueckas (muiieBas). Buabi-
noMuHaHTHL. CBsi3M B OHOILIEHO3€. KOJOTUYECKHUE CHUCTEMBbI
(oxocuctemsl). [lonsTue 00 »dKocucTemMe U  OHOreOICHO3E.
OYHKITMOHAIBHBICE  KOMITOHEHTHI ~ DKOCHCTEMBI:  MPOAYIICHTHI,
KOHCYMEHTBI, peaylleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTHH
B 2Kocucteme. Tpoduyeckue (TUIIEBBIE) YPOBHU 3KOCUCTEMBI.
[Tumesbie nenu U cetu. OCHOBHBIC MOKA3aTEINW 3KOCUCTEMBI:
O6uomacca, MPOAYKITUS. DKOJOTHUYECKUE MUPAMUIBL: TPOIYKIUH,
YUCJICHHOCTH, Onomacchl. CBOWMCTBAa 3KOCHUCTEM: YCTOWYHMBOCTD,

caMmoperyJsinus, pazsutrue. Cykieccus

OK 01, OK 02,
OK 04, OK 07

Tema 9.2

Conep:xkanue y4eOHOro MmaTepuasa

IIpupoausie

[Ipuponnbie 3KOCHUCTEMBI. DKOCUCTEMBI PEK U 03Ep. DKOCHCTEMA

OK 01, OK 02,
OK 04, OK 07
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IKOCHCTEMBbI

XBOMHOTO WM IIHPOKOJUCTBEHHOIO Jieca. AHTPOIOreHHbIE
YKOCHUCTEMBI. ATPO3KOCUCTEMBI. YpOosKkocucTeMBI.
buonoruueckoe M XO35SHUCTBEHHOE 3HAYEHHE arpoO’KOCUCTEM U
ypOoskocucteM. buopasHooOpazme kak ¢akTop yCTOMYHUBOCTH

skocucteM. CoxpaHeHne OMOJIOTMYECKOTO pa3HooOpa3us Ha 3emiie

Tema 9.3 buocdepa
— rjiod0ajanHas

IKOCHUCTEMA 3eMJIH

Conepxanue yue0HOIro MaTepuaJjia

Yyenune B. U. Bepnaackoro o Ouocdepe. I'panuibl, coctaB u
cTpykrypa Ouocdepsl. JXuBoe BemecTBO M €ro (PyHKIMH.
Ocobennoctu  Owocdepsl  Kak  TJIOOATBHONH  DKOCHUCTEMBI.
JluHamMuyeckoe paBHOBecME€ M OOpaTHas CBsi3b B Ouocdepe.
KpyroBopoTb! BelecTB U OMOr€OXMMHUYECKUE LMKIBI 3JIE€MEHTOB
(yrnepona, azora). 3oHanbHOCTh Ouochepbl. OCHOBHBIE OHWOMBI

CylIu

OK 01, OK 02,
OK 04, OK 07

Tema 9.4 Bausiaue
AHTPONOTeHHBIX

(paxkTopoB Ha

onocepy

ITpodeccuoHaIbLHO OPUEHTHPOBAHHOE COAEPKAHME

(comep:xaHue NPUKJIATHOTO MOLYJIA)

UYenosedecTBo B Onocdepe 3emiin. AHTPOTIOTCHHbIC U3MEHEHUS B
ouocdepe. I'moGanpHbIC 9KOJIOTHUCCKHUE POOJIEMEL.
CocyiiecTBoBaHHE MNPUPOJBI M yesoBedyecTBa. CoxpaHeHHE

O6uopa3zHooOpa3usi Kak OCHOBa ycroWuuBocTu Ouochepsl. OcHOBa

OK 01, OK 02,
OK 04, OK 07
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pPalMOHANIBHOTO  YIpaBJICHUS NPUPOAHBIMH pecypcamMH U UX

UCIIONIb30BaHue. JlocTHKEHUsT OMOJIOTHH U OXpaHa MPUPOIbI

B TOM 4HcCIIe NIpaKTHYEeCKUX 3aHATHI M JIa00OPaTOPHBIX padoT

[Ipaktuyeckoe 3anarue Ne 12, Ortxomsl mpousBojcTBa /
DKOJIOTHYECKHE AacCMeKThl MPO(EeCCHOHATBLHOU JEATEIbHOCTH /
[Ipodunaktuka mnpodeccuoHaIbHBIX 3a0osieBaHuii / BrausHue

MIPOU3BOICTBEHHBIX (DAKTOPOB HA OPraHU3M YEJIOBEKA.

Tema 9.5 Bausinue
COIUAJILHO-
IKOJIOTHUYECKHUX
(axkTopoB Ha

310POBLE YE€JI0BCKA

HpO(l)eCCl/IOHaJ'ILHO OPUECHTHUPOBAHHOE COACPKAHUEC

(comep:kaHue MPUKJIATHOTO MOIYJIA)

310poBbe M €ro cocraBistomuye. MOakTopbl, IMOJOKUTEIBHO H
OTpUIIATEILHO BIIMSIONIME HA OpraHu3Mm uenoBeka. [IpoGnema
TEXHOTE€HHBIX BO3JECHUCTBUN Ha 310pOBbE YyeoBeKa
(2JIeKTpOMArHUTHBIE TOJIs,, OBITOBAS XUMUS, U30BITOUHBIC IIYMBI,
paauamnus 4 T.M.). AJanTanusi opraHu3Ma 4eloBeka K (paxTtopam
OKpYyXaroueu Cpelbl. [TpuHIUTIBI dbopmupoBaHUs
3n0poBbecOeperatoniero mnoseaeHus. dusudeckas aKTUBHOCTh U

340POBLC. broxumunueckue acreKThbl PadrOHAJIBHOI'O ITMTAaHUA

B TOM 4HcC/Ie NpaKTHYeCKUX 3aHATHI M JIa0OPaTOPHBIX padoT

Jlaboparopnas padora Ne 3. YmMmcTBeHHass paboOTOCIOCOOHOCTH /

OK 01, OK 02,
OK 04, OK 07
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Bnusiaue abuoTnueckux (akTOpoB Ha UeJIOBeKa (B KauyecTBe
TPUITEPOB, CHIKAIOMIMX PabOTOCIOCOOHOCTh, HCIIOJIb30BATh
YCJIOBUS OCYIIECTBICHUS MPO(HECCHOHAIBHOM IEATENTFHOCTH: Iy M,

TeMIeparypa, puznyeckas Harpys3Ka u T.1.)

Paszngea 10. Cenexkuust

OpraHmsmMoB, OCHOBbI OMOTEXHOJIOTUH

Tema 10.1
Cejleknus KaK

HayKa U nmpoimecc

Conepxanue yue0HOIro MaTepuaJjia

Cenekuust Kak Hayka M TpOILECC. 3apOXKICHUE CEIEKUUU H
nomectukanusa. Yuenue H. M. BaBuiioBa o nieHTpax MHOrooOpasus
151 IIPOUCXOKICHHUS KYJIbTYPHBIX pacTeHUN. LenTpsl
MPOUCXOXKICHUS JIOMAIIHUX >KUBOTHBIX. COpPT, MOpoAa, IITAMM.
CoBpeMeHHbIE METOABI CEIEKIIMU. MacCOBBIM U MHAMBUAYaTbHbBIN
OoTOOpBI B CEJIEKIIMU PACTEHUN W KMBOTHBIX. OlleHKa dKCTEphepa.
bim3kopoACTBEHHOE CKpelMBaHue — UHOpUIUHT. YucTas JTUHUS.
CkpemuBaHue 4MCThIX JIMHUN. ['eTeposuc, umu ruOpumgHas cuia.
HeponctBenHoe ckpemmBanue — ayrOpuaunr. OTtnanéHHas
rubpuauzanmss u  e€ ycnexu. HCKycCTBEHHBIM MyTareHe3 u
MOJyYEHUE TOJUIUIONAOB. JIOCTHKEHUsI CeJIeKUUU PACTECHUH,

JKNBOTHBIX U MUKPOOPIraHu3MoOB

OK 01, OK 02,
OK 04, OK 07

Tema 10.2 OcHOBBI

Conepxanue yueOHOro MmarepuaJjia

OK 01, OK 02,
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OMOTEXHOJIOTUH

buorexHonorus kak orpaciib IpOM3BOACTBA. ['€HHasT MH)KEHEpHsL.
Oranel  co3manusi pexomOuHanTHOM JIHK wu  TpaHcreHHBIX
opranu3moB. KilerouHnas wuHxeHepus. KieTouHble KynbTypBbl.
MUKpOKIOHAIBHOE  pa3MHOXKEHHME pacteHud. KrnoHuposanue
BBICOKOIIPOJYKTUBHBIX ~ CEJIbCKOXO3SIICTBEHHBIX ~ OPraHU3MOB.
Dkojorudeckue u atudeckue mnpoodnembl. MO — renernuecku

MOJU(DUITUPOBAHHBIE OPTaHU3MBbI

OK 04, OK 07

Tema 10.3
Bbuorexnosiornu B

JKM3HM U npodeccuu

IIpodeccuoHaIbLHO OPUEHTHPOBAHHOE COACPKAHME

(comep:kaHue MPUKJIATHOTO MOIYJIA)

B TOM 4HC/Ie NpaKTHYeCKUX 3aHATHI M JIa0OPaTOPHBIX padoT

[TpakTyeckoe 3anarue Ne 13 Keticel Ha aHanmmM3 MHpOpPMAITUU O
HAyYHBIX JIOCTHXKEHUSX B O0JACTH TEHETHMYECKHX TEXHOJIOTHH,
KJIETOYHOW MHXEHEPHH, MUILIEBBIX OMOTEXHOJIOTUH.

IIpaktnueckoe 3anstue Ne 14 3ammra kelica: NOpeCTaBICHUE

PE3yNbTATOB PEUICHUS KEMCOB (BBICTYIUICHUE C TIPE3EHTallUE )

OK 01, OK 02,
OK 04, OK 07

Pa3nen 11. Pemnenue keiicoB B 00J1acTH OMOTEXHOJIOT U

Tema 11.1
BbuorexHosorum u

TEXHUYIECCKHEC

ITpodeccuoHaIbLHO OPUEHTHPOBAHHOE COAEPKAHME

(comep:xxaHue NPUKJIATHOTO MOLYJIA)

Pa3Butne OMOTEXHONOTHH C IMPUMCHCHUEM TEXHHUYCCKHUX CHCTCM

OK 01, OK 02,
OK 04, OK 07
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CHCTEMBI

(6buounnxeHepusi, OuonHpopMaTHKa, OMOHMKA) U UX IPUMEHECHUE B
KU3HHM YE€JIOBEKa, MOWCK M aHaMM3 WHGOPMAIMHM W3 Pa3THIHBIX
MUCTOYHUKOB (Hay4yHass W ydeOHO-HaydHas JIMTEpaTrypa, CpeicTBa

MaccoBoi mHbopmaruu, cetb IHTEpHET U ApyTHE)

B Tom umciie MPAKTHYECKHUX 3aHATHIA M J1a00paTOPHBIX padoT

[TpakTudeckoe 3ansatue Ne 15 Keticel Ha aHanmu3 uHpOpMAIMU O
Pa3BUTUU OMOTEXHOJOTHN C MPUMEHEHHEM TEXHUUYECKUX CHUCTEM
(10 MUHH-TPyIIIAM).

IIpaktnueckoe 3ansatue Ne 16 3ammra Keiica: MNpencTaBICHUE

pe3yNbTaTOB pEUIEHUS! KEMCOB (BBICTYIUICHUE C TPE3EHTALUEN ).

Bcero:

72
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3 YCJIIOBUA PEAJINZALIUN OBIHIEOBPA3OBATEJBHOI'O
YYEBHOI'O IIPEIMETA

3.1 Jlna peaau3auud nporpamMmbl 0011e00pa30BaTeIbHOr0 y4eOHOIO
npeaMera J0JLKHbI  ObITh NPeIyCMOTPEHbI CJIeaylolue crenuaJbHble
MOMEICHUS:

KabOuner CCTCCTBCHHOHAYYHBIX AUCIIMITIINH AJIA JCKIITMOHHBIX )51

MNPaKTUYECCKHUX 3aHSITUM

- CTOJI yUeHUYEeCKUM — 16 miT.;

- CTYJ YYEHUYECKHUH — 32 IIT.;

- JOCKa MarHUTHO-MapKepHasi;

- CTOJI YYUTEIIA C SIIMKAMH 7151 XpaHCHHUS,

- KpecJo yYuTels;

- mKad a5 XpaHeHUs Y4eOHBIX TTOCOOUiA;

- IEMOHCTPALIMOHHBIN 3KpaH (MPOEKTOp, IKPaH);

- KOMIIBIOTEp yuuTens ¢ nepudepueit ¢ noaxiaroueHueM Kk cetu MHTepHer
(mpomeccop ¢ 6azoBoit wactotoir 3,7 I'Tn, kommuectBo smep - 4; O3V - 8I6;
Hakonuteldb SSD ¢ oObemom - 256I'0, ¢ JHIEH3HMOHHBIM M CBOOOIHO
pacnpocTpaHsieMbIM [IPOrPAMMHBIM O0OECIIEYEHUEM, B TOM YHUCIIE OTEUECTBEHHOTO
MIPOU3BO/JICTBA);

- yueOHbIE HATJIAIHbBIE TOCOOUS (TaOIUIIBI, TIJIAKATHI);

- TEMaTUYECKHE MaNKU TUAAKTHUECKUX MaTepUaoB;

- KOMIUIEKT Y4eOHO-METOANYECKON TOKYMEHTAIINN;

- KOMIUIEKT Y4eOHUKOB (Y4eOHBIX TOCOOUHN).

3.2. UudopmannoHHoe obecnevyeHre peajn3auiu NporpaMmmbl

Jns  peanuzanuu  mporpaMMmbl  OMOJIMOTEYHBINM (OHJ 00pa3zoBaTeIbHON
OpraHM3ally JO0JDKEH MMETh MeYaTHbIE W/UIIU AJIEKTPOHHbIE 00pa30BaTENbHbBIE U
WHPOPMAIIMOHHBIE  PECYPChl, PEKOMEHJOBAHHbBIC, JJII HCIOJB30BAaHUS B

o0Opa3oBaTeILHOM MPOIIECCe.
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3.2.1. OcHOBHBIE MEYATHLIEC U3AAHUSA

1. buonorusa. 10-11 xmacc (yrmyOneHHBIM YpPOBEHB): YYCOHHK IS
cpeanero oobiero oopasosanus / B. H. SIpeirun [u ap.]; mox oOrieit penakiuei B.
H. Apsiruna. — 2-e u3n. — Mocksa: U3znatensctBo FOpaiit, 2022.

3.2.2. OcHOBHBIE YJIEKTPOHHbIE U3aAHUS

1. Epemuenxo, O. 3. buonorusi: yuenue o ouochepe: yuebHoe nocodue
I cpenHero npodeccuonanbHoro oopaszosanus / O. 3. Epemuenko. — 3-¢ usn.,
nepepad. u non. — Mocksa: M3aarensctBo KOpaiit, 2022. — 236 c.

2. Oo6yxoB, /JI. K. buonorus: KIeTkM W TKaHU: ydyeOHOE mocoodue st

cpenHero npodeccuonansHoro oodpasopanus / 1. K. O6yxos, B. H. Kupuienkosa.

3-e u3n., nepepad. u non. — MockBa: U3narensctBo FOpaiit, 2022. — 358 c.

3. buonorus: yueOHUK U MPAKTUKYM JJI1 CPEIHETO MPO(PECCHOHATBEHOTO
obpazosanus / B. H. fpeirun [u ap.]; mox penakuueii B. H. SIppiruna. — 2-¢ us.
— Mocksa: U3znarensctBo FOpaiit, 2022. — 378 c.

3.2.3. JIonoJTHATEIbHbI€ HCTOYHHKH

1. DnekTpoHHas OubIMoTeUHas cuctema «JIaHpy» [DNeKTpOHHBIN pecypc] —
Pesxxum noctyna: https://e.lanbook.com

2. DnexTpoHHas oOpaszoBatenbHas miathopma «tOpalT» [DIeKTpOHHBIM
pecypc] — Peskum gocryma: https://urait.ru

3. www.fcior.edu.ru [@enepanbHblii  1eHTp  UHGOPMAIMOHHO-
oOpazoBarenbHbIX pecypcoB OLIUOP].

4. www.digital-edu.ru [CnpaBounuk 00pa3zoBaTeiabHBIX pecypcoB «llopTai
udpoBOro 0OpazoBaHU |.

5. www.window.edu.ru [EmuHoe OKHO J0OCTynma K o0Opa30BaTelbHBIM
pecypcam Poccuiickoit @enepanuu].
6. Enunas xommexuusi mu@poBBIX 00pa30BaTENbHBIX pecypcoB. — Pexum

nocryma: http://school-collection.edu.ru

7. KM-mkomna. — Pexxum nmocryma: http://www.km-school.ru/

8. Ilnmardpopma AKnacc — Pexnm gocryna: http://www.yaklass.ru/
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9. Poccniickast ~ onekTpoHHas — mkona  —  Pexum
http://www.resh.edu.ru/
10. ®UIIU (BITP 11 xnacc) — Pexxum goctyma: http://www.fipi.ru/

JOCTYyTIA:
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4  KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBHOI'O YYEBHOI'O IIPEIMETA

OVIIL.08 «bUOJIOI'USD»

KOHTpOJ’IL H OICHKA PACKPBLIBAKOTCA 4YCPC3 AUCHUINIMHAPHBIC PC3YJIbTATHI,

YCBOCHHBIC 3HAHUS H HpI/IO6pCTeHHBIC CTyACHTaMM YMCHUsI, HAIIPpABJICHHBIC Ha

dbopmupoBanue 00MKX U MPOdHeCCUOHATBHBIX KOMITETEHIIUN.

Pesynomamot 00yuenusn

I(pumepuu OUEHKU

Memoowl ouenku

OK 01. Bribupats ciocoObl
perIeHus 3a1a9
npodecCUOHATbLHON
JeSATETLHOCTH
MPUMEHUTETHHO K

Pa3IN9YHbIM KOHTCKCTaM

JIeMOHCTpHUpy€EMBbIE
3HAHUA U YMEHUS,
KOTOpBIE MOT'YT OBITh
IIPOBEPEHBI:

Temnr 2.1, 2.2, 2.3,
3.1,3.2,33,4.1,4.2,
43,5.1,52,53, 54,
6.1,6.2,6.3,7.1, 7.2,
7.3,8.1,82,9.1,9.2,
9.3, 9.411-0/c, 9.511-
o/c, 10.1, 10.2,
10.3IT-o/c, 11.111-0/c

Y CTHBIN OnpoC
[TucemeHHbIN Ompoc
(mpoBepouHnast pabora/
3aIoJIHeHUE TaOIHIIbI/
JIeHTa BpeMeHu/
MCHTaJIbHas KapTa/
rioccapwuii/

pacueTHoe 3amanue/
TECTUPOBAHHE,
cooO1ieHue,

pedepar)

PaspaboTtka rioccapus
3anoyiHeHUE
CpPaBHUTEIHHBIX TAOJIHUIT
OueHuBaeMas JUCKyCCHs
[IpakTuueckue paboThbI
JlaGoparopHbie paboOThI
BrinonHenue 3aganuim
mudepeHIupoBaHHOTO

3a4eTa (3a4eT C OLICHKOM)
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OK 02. cnonn30BaThb
COBPEMEHHBIE CPEJICTBA
IIOMCKa, aHaIN3a U
WHTEPIPETAINH
uHbOpMaInu, U
nH(pOpMaITMOHHBIE
TEXHOJIOTHH JIJIS1 BBITTOJTHCHUS
3a/1a4 NMpodhecCUOHAITBHOM

AJCATCIBHOCTH

JlemoHCcTpUpyEMBIE
3HaHUA U YMEHUS,
KOTOPBIE MOTYT OBbITh
MIPOBEPEHBI:

Temnr 1.1,2.1,2.2,
2.3,3.1,3.2,33,4.1,
42.,43,51,5.2,5.3,
54,6.1,6.2,6.3, 7.1,
7.2,73,8.1,8.2,91,
9.2,9.3,9.411-0/c,
9.5I1-o0/c, 10.1, 10.2,
10.3IT-o/c, 11.11I-0/c

OuenuBaeMas JUCKYyCCHs
0 BOIIPOCaM JICKIIUU
[Ipe3enranus
[IpakTrueckue paboOThI
JlabopaTopHbIie pabOTHI
[IpencraBieHue yCTHBIX
cOoOOIIeHUH C
MIPE3CHTALUEN,
IIOITOTOBJICHHBIX T10
MEPEYHIO UCTOYHUKOB,
PEKOMEHI0BaHHBIX
npenojaaBaTeaeM
BrinonHenue 3aganui
mudpepeHInpoBaHHOTO

3a4eTa (3a4eT C OLICHKOMN)

OK 04. DddexTnBHO
B3aUMOJECHUCTBOBATh U
paboTaTh B KOJUIEKTUBE U

KOMaHIC

JleMOHCTpUpy€EMBIE
3HAHUS U YMEHUSI,
KOTOPBIE MOTYT OBITh
IIPOBEPEHBI:

Temnr 2.1, 2.2, 2.3,
3.1,32,33,4.1,4.2,
43,51,52,53, 54,
6.1,6.2,6.3,7.1, 7.2,
7.3,8.1,82,9.1,9.2,
9.3, 9.4I1-o0/c, 9.511-
o/c, 10.1, 10.2,
10.3IT-o/c, 11.111I-0/c

OOGcysxaeHue 10
BOIIPOCAaM JIEKIIUHU
[IpakTuueckue paboThbI
BrinonHenue 3aganui
nudepeHIIMpOBaHHOTO

3adera (3a4eT C OIEHKOM)

OK 07. ConericTBoBaTh
COXPaHECHHIO OKPY Karolen

Cpenbl, pecypcocOepexeHHIO,

JleMoHCTpUpyEMBbIE
3HAHUS U YMEHUS,

KOTOpBIE MOTYT OBIThH

OOGcyxaeHue 1o
BOIIPOCAM JICKITHH

3amoJIHEHUE
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NPUMEHSTH 3HAHUS 00
W3MCHEHUH KJIMMaTa,
MPUHITUITBL OEPEKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JICICTBOBATh B

tIpGBBBI‘{aI\/'IHI)IX CUTyalu:iax

IPOBEPEHBI:

Temnr 1.1,2.1,2.2,
2.3,3.1,3.2,33,4.1,
42,43,51,5.2,5.3,
54,6.1,6.2,6.3, 7.1,
7.2,73,8.1,8.2,9.1,
9.2,9.3, 9.4I1-o/c,
9.5I1-o0/c, 10.1, 10.2,
10.311-0/c, 11.111-0/c

CPAaBHMUTEJbHBIX TAOJIMIL
YcTHBIN 01TPOC
TectupoBanue
[IpakTrueckue paboOThI
OueHnBaemasi TUCKYCCHs
Brimonnenue 3aganuit
g GepeHIPOBAHHOTO

3a4eTa (3a4eT C OILICHKOM)

49




