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1. O0masi XapaKTepUCTUKA PUMEPHOM padoyeil MporpaMmbl

001eo0pa3oBaTeJbHOM JUCHUILINHBI «BHoJIOrHsa»

1.1. MecTO0 AUCHMIUIMHBI B CTPYKType 00pa3oBaTeJbHOH NMPOrpaMMbl
CIIO:

Oo6meo6pazoBaTenbHas JUCITUIUIHNHA « BHOTOTHSY SIBISETCS 00513aTEILHON YaCcThIO
00111e00pa30BaTEIbHOTO IMKJIa 00pa30BaTeIbHOM MpOrpaMMbl B COOTBETCTBUU C
dI'OC CIIO mo mpodeccun 23.01.17 «MacTep HO PEMOHTY H  OOCIYKUBaHHIO

ABTOMOGIIICHY" (npogeccuu/cneyuanvrocmu)

1.2. Hean u nuianupyembie pe3yibTAThl 0CBOCHHMS TUCHUIINHBI:
1.2.1. leab A CHUNIAHBI

CopepxxaHue porpaMmMsl 00111€00pa30BaTeNbHON AUCHUILINHBI «BHOIOTHs»
HAaIpaBJICHO Ha JOCTUKEHHE pE3YyJbTaTOB €€ HU3Y4YEHHS B COOTBETCTBUU C
tpedoBanusiMu GI'OC COO ¢ yuetom npodeccronanbHoi HanpaBieHHocTH PT'OC
CIIO. Lenb usyuenus AMCUUILINHBI «brosorus» Ha 6a30BOM ypOBHE — OBJIa/ICHUE
00y4JaImUMHUCS 3HAHUSIMHU O CTPYKTYPHO-()YHKIIMOHATBHON OpraHU3aI[ul KUBBIX
CHUCTEM pa3HOr0 paHra u MpuoOpeTeHHe YMEHHMH HCIOJb30BaTh 3TU 3HAHUA AJIA
IPaMOTHBIX JIEHCTBUH B OTHOUIEHMH OOBEKTOB JKMBON NPUPOJBl U pPEIICHUSA
pa3IMYHBIX KU3HEHHBIX MPOOIIEM.
JlocTKeHHe Leu W3Y4eHMs] JUCUUIUIMHBL «buosorus» Ha 0a30BOM YpOBHE
oOecreynBaeTcs peIeHUEM CIETYIOINX 3aau:
J OCBOEHHE OOYyYalOIMMUCS CUCTEMBI 3HAHMA O OHMOJOTMYECKUX TEOpUsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKallMX OCHOBOU
Uist GOpMHUPOBAHUSL TPENICTABICHUA O €CTECTBEHHO-HAy4YHOW KapTUHE MUpa,
0 METOJIaX Hay4YHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPAa3UH U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3allUM, BBIAAIOUIMXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBaHUIX B OMOJIOTUY;
J dbopMupoBaHUe y 00yYaroImIMXCs MO3HABATENbHBIX, MHTEJUICKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHajiu3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISAOB, AW W TMOIXOJOB K HM3YYEHHUIO >KMBBIX CHCTEM

Pa3HOr0 YPOBHS OpraHU3aluu;



o CTaHOBJEHHE Yy oOywaroumxcsa oOmeil KyJabTyphl, (yHKIMOHAIBHOM
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATh U OLEHUBATH SBJICHUS OKPY KAIOILIETO
MUpa )KUBOW MPUPO/Ibl HA OCHOBAHUY 3HAHUH U OIBITA, MOJTYYEHHBIX IPU U3YUCHUN
OuoJIoTHH;

J ¢opMupoBaHHe y OOyYarOIIMXCS YMEHHH WILUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUM B MPaKTUYECKOW JAEATETbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHH;

o BOCHHUTAaHUE YOEXKAEHHOCTH B BO3MOXHOCTHU TIO3HAHUS YETIOBEKOM YKMBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEpEKHOTO OTHOIICHUSI K HEH, COOJIOICHUS STHYSCKUX
HOPM IIpY MIPOBEIEHUHN OMOJIIOTUYECKUX UCCIIeI0BAaHUM;

o OCO3HaHWE IEHHOCTU OHMOJOTHYECKMX 3HAHUWA [Isl TOBBIIMIEHUS YPOBHSA
IKOJIOTUYECKOH KYIBTYPBI, A1 (HOPMUPOBAHHS HAYIHOTO MHUPOBO33PEHUS;

° MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIN U YMEHHI B TOBCEHEBHOM JKU3HU JIJIS
OLICHKH TIOCJIE/ICTBUI CBOEH JEATETFHOCTH MO OTHOIICHUIO K OKPY’KaIoIIeH cpere,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHE U COONIOJEHUE Mep NPO(PHIAKTUKA

3200JIEBaHUN.

1.2.2. Ilnanmpyemble pe3yJabTaTbl OCBOCHHS 00mIe00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O6mme komnerenuuu (nanee — OK) u npodeccnonaabHble KOMIETEHIIUU (J1aiee —
[IK) ®I'OC CIIO B COOTHECEHHH C JUYHOCTHBIMHU, METANPEIMETHBIMH U
MpEeAMETHBIMU pe3yJibTaTaMu oOydeHusi 6a3oBoro ypoBHs (nanee — [1P6) ®I'OC

COO mpexacraBiieHBI B TaOIUIIC:



Koa n [Inanupyemble pe3yJbTAaThl 0CBOEHHS THCIIUNIHHBI

HAUMeEHOBaHUe

‘bOPM"pyeM"‘UX Oo6urue JMcuMnIMHAPHbIE

KOMMeTeHIHii
OK O01. Breibupars | JIudHOCTHBIE pe3yJbTaThl JOJDKHBI OTpakarb B dactu: | [IP6 1. ChopMHpOBAaHHOCTH 3HAHWK O MECTE€ W POJIM OWOJIOTHH
CHocoOBl  pelIeHus | TPYAOBOTO BOCIIUTAHUS: B CHCTEME HAay4YHOTO 3HaHHS; (YHKIMOHAIBHOH TI'PaMOTHOCTH
3aj1au - TOTOBHOCTh K TpPYIYy, OCO3HAHHME LIEHHOCTH MAaCTEpCTBA, | YEJIOBEKA JJISl peUICHUS KU3HEHHBIX MTPOOIEM.
npodecCHuoHaIBHON | TpyAomooue; I1P6 2. ChopMUpPOBAaHHOCTb YMEHHS PACKPBIBATH COJAEpIKaHUE
NEeSITEIIbBHOCTH - TOTOBHOCTh K aKTHBHOM JESTENbHOCTH TEXHOJOTMYECKOW | OCHOBOIONAraloUMX OWOJIOTUYECKUX TEPMUHOB U  TOHSITHIA:
MPUMEHUTEITHHO u COLIMATbHOU HAIPaBIEHHOCTH, CIOCOOHOCTH | )KM3Hb, KIJIETKAa, TKaHb, OpraH, OPTraHW3M, BHJ, MOITYJISIIHS,
K pPa3IUYHBIM | HHUITMUPOBAThH, IIJIAHUPOBATh U CAMOCTOSATEILHO BBITOIHATE | DKOCHUCTEMA, OMOIIeH03, Onocdepa; MmeTaboau3M (0OMEH BEIIECTB
KOHTEKCTaM TaKyIo JesITebHOCTD; UM TpeBpalleHHe DJHEpPruM), TroMeocTa3d (caMmoperysnus),

- HHTEpeC K pa3IMuHbIM cdepaMm MpodecCHoOHATHHON
JIEATCILHOCTH.

MerTanpeaMeTHBIE pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBajicHre YHUBEPCATbHBIME yUCOHBIMH TTO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTUYCCKHE JICHCTBUS:

- CaMOCTOSITENIbHO (OPMYJIMpOBaTh W  aKTYaJU3WPOBATH
npo0JieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIA IMPH3HAK WJIM OCHOBaHUS
JUTSL CpaBHEHUS, KiTaccuuKau u 00001IeHus;

- ONIPENICIISATH [EJU ICITEIbHOCTH, 3a/1aBaTh ITapaMeTPhI

U KPUTEPUHU MX JTOCTUKCHUS;

- BBISIBJISATH 3aKOHOMEPHOCTH Y TTPOTHBOPCUHS

B pacCMaTPUBACMBIX SIBICHUSX;
- BHOCHUTb KOPPCKTHBBI B
COOTBETCTBUE PE3YyJIhTATOB
MOCJICACTBHM JICATEITBHOCTH;

0) 6a30BBIC UCCIICAOBATEIIBCKUEC NCHCTBUS:

- BJIAJICTh HABBIKAMHU yUEOHO-HCCIICIOBATEIIHLCKON

JACATCIIBHOCTh, OICHUBATh
neirsiM, OLNCHUBATHL  PUCKU

OnocuHTe3 Oellka, CTPYKTYpHas OpraHM3alusl JKHBBIX CHCTEM,
JTUCKPETHOCTD, CaMOpETYIISIIHS, CaMOBOCITPOU3BE/ICHUE
(penpoaykius), HACJICICTBEHHOCTb, W3MEHYUBOCT,
SHEPro3aBUCUMOCTD, POCT M Pa3BUTHE, YPOBHEBASI OPraHU3AIINA.

I[IP6 3. CdopMHpOBaHHOCTh yMEHHUS PACKPBIBATH COJEPIKAHHE

OCHOBOIIOJIararommx 6HOJ’IOI‘I/I‘IGCKI/IX Teopnﬁ nu TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAI[MOHHOH, 3BOJIIOIIMOHHOM,
MPOUCXOKACHUS )KU3HU U YCJIIOBCKA.

I1P6 4. CdopmMupoBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOIIOJIAralone OUOJIOTHYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU
(I'. Mengens, T. Moprana, H.M. BasumnoBa, 3. I'ekkens,
®. Mrounepa, K. bapa), rpaHunbl uXx NpuMEHUMOCTH K JKUBBIM
CHCTEMaM.

ITPG 5. IlpuoOpeTeHre OMbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMBIX B OMOJIOTUN: HAOIIOIEHUS

Y OTMCAHUS KUBBIX CHCTEM, MPOIIECCOB U SBJICHUI; OpraHU3aIlluu
U TPOBEACHUS OHOJOTUYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTA MEXAY HCCIETyEeMBIMHU
BEJIMYUHAMU, 00BsICHEHUS MOJIyYE€HHBIX PE3YJILTaTOB
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U IIPOEKTHOU
npo0Jem;

- BBISIBJIATH IPUYMHHO-CJIEJICTBEHHBIE CBSI3U

U aKTyaJIM3UPOBaTh 3a/1a4y, BbIABUTaTh FUIIOTE3Y

€e pelIeHHs, HaXOIUTh apryMEHTHl MJs J0Ka3aTeIbCTBA
CBOMX YTBEpXAEHHUH, 3a/aBaThb MapaMeTpbl U KPUTEPUU
peleHus;

- AHAIM3UPOBaTh IIOJYYEHHbIE B XOJAE pEIICHUs 3aJladu
pe3ynbTaThl, KPUTHYECKH OLIEHUBATh WX JIOCTOBEPHOCTH,
IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;
pa3pabaTbIBaTh IUIAH PEUICHUs MPOOJIEMBI C YIETOM aHaJIHM3a
UMEIOIIUXCA MaTepHAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
-- YMETh NIEPEHOCUTDH 3HAHUS B MI03HABATEIHHYIO

U MPaKTHUYECKYI0 00J1aCTH XKU3HEAEATEIbHOCTH;

- YMETh HMHTErPHUpPOBATh 3HAHHMS U3 PA3HBIX IPEIMETHBIX
o0Jacren;

- BBIIBUTAaTh HOBBIC HJIEH,
HOJXO/IbI U PEUICHHUS

ACATCIIbHOCTH, HAaBbBIKAMU  Pa3pCHICHUA

npeajiaratb OpUIrMHAJIbBHBIC

U (GOpPMYyIHMPOBAHUS BHIBOJIOB C HCIOJB30BAHMEM HAYYHBIX
MOHSTUH, TEOPHUI U 3aKOHOB.

ITP6 6. ChopMUPOBAHHOCTh YMEHHUS BBIICHIATH CYIIIECTBCHHBIE
MpPU3HAKA  BHUPYCOB, KIETOK MPOKAPHOT U  IYKApHOT;
OAHOKJIECTOYHBIX u MHOTOKJICTOYHBIX OpTraHnu3MOB, BUOOB,
OMOTEeOIIeHO30B M JKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BCIICCTB U IMPCBpAlICHHUA OSHCPIrUM B KIICTKC, (bOTOCI/IHTe?)a,
MJIACTUYECKOTO U SHEPreTHIEeCKOro 0OMeHa, XeMOCHHTE3a, MUTO3a,
MGI>'I033., OIJIOAOTBOPCHUA, Pa3BUTHA )41 Pa3MHOXKCHUA,
WHJIMBHIYAJIbHOTO Pa3BUTHUsS opraHu3Ma (OHTOreHe3a), O0phOBI 3a
CYIIECTBOBaHME, €CTECTBEHHOro O0TOOpa, BUA000pa30BaHMUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOUTaHUS, BIUSHUS
KOMITIOHEHTOB OKOCHCTEM, AHTPOIIOTCHHBIX N3MEHEeHUH
B DKOCHCTEMax CBOEW MECTHOCTH,

KpPYTOBOpPOTA BEIIECTB M MPEeBpaIlleHUe SHEPTHH B buocdepe.

I[IP6 7. CdopMHpOBaHHOCT, YMEHHUS NPUMEHSITH MOJYYCHHBIC
3HAHUA OJIA OG’LHCHGHI/IH 6HOJ’IOI‘I’I‘ICCKI/IX mponeccoB u HBHGHHﬁ,
JUTSL TIPUHATHUS TIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOW KU3HU

C LIeTbI0 o0ecneueHust 6€30MacHOCTH CBOETO 3/I0POBbS U 3J0POBbs
OKpY’KaIOIIMX JIIOACH, COONIONEHUS 30pOBOr0 obOpasza KHU3HH,
HOPM T'PaMOTHOTO TOBEICHUSI B OKPYXKAIOIIEH MPUPOIHON CpENE;

IIOHHMaHUE HEOOXOAUMOCTH  HCIIOJIB30BAHHUS  HJOCTIDKEHUH
COBPEMEHHOW OHOJIOTMM W OMOTEXHOJIOTHHA JUIsl pariOHAIBHOTO
MPUPOJIOTIOJIb30BaAHUSI.

I[IP6 8. CdopmMupoBaHHOCTH yMEHHUS pemiaTh OHOJIOTUYECKHE
3aJla4yM, COCTABIISATh TCHOTUITMYECKHE CXEMbI CKPEINBAHUS

IUIE pa3HBIX THIIOB HACJICIOBAHUS MPH3HAKOB y OPTraHU3MOB,
COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB U YHEPTUH B HKOCHCTEMAX
(menu mUTaHuUs, TUIICBBIC CETH).

IMP6 9. CdopmupoBaHHOCTh yYMEHHI KPUTHYECKH OIEHUBATH
nHpOpMannu0 OHOJOTUYECKOTO  COAEP)KAHMS, BKIIOYAIOIIYIO
MICEBJIOHAYYHbIC 3HAHUA M3 PA3IUYHBIX HCTOYHHKOB (CpelacTBa
MaccoBol uWH(pOpMaNUK, HAYYHO-TIOMYJSIPHBIE MaTepUabl);
WHTEPIPETUPOBATH THYECKHE ACTICKTHI COBPEMEHHBIX

7




HCCIIEIOBAaHUI B  OHMOJOrMH, MEAUIMHE, OHOTEXHOJIOTHU;
paccMaTpuBaTh  TJIOOAJbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OpPMHPOBaTH IO OTHOMICHUIO K HHUM

COOCTBEHHYIO TIO3UIIHIO.

ITP6 10. CdopmMupoBaHHOCTH YMEHUH CO31aBaTh COOCTBCHHBIE
MMCBbMEHHBIE U YCTHBIE COOOLIECHHS Ha OCHOBE OMOJIOrMYECKOM
uHpOpMaMd U3  HECKOJBKHX  HMCTOYHHUKOB,  TPaMOTHO
WCIIOJIH30BaTh MOHSATUWHBIN anmapaT OUoJI0THr

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpeAcTBa  TIOWCKa,
aHanmsa

U UMHTEpIpeTaluu
uHpopMaun

u uH)OpPMAIMOHHBIC
TEXHOJIOTHUHI TSt
BBITTOJIHEHHST 337124
npodecCuoHATBLHOM
JeSITeTbHOCTH

JIMYHOCTHBIE PE3YJIbTATHl JOJKHBI
IICHHOCTH HAyYHOTO TO3HAHMS:
-c(hopMHPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M OOIIECTBEHHOM
NPaKTUKHA,  OCHOBAaHHOIO  Ha  JWanore  KyJabTyp,
CIIOCOOCTBYIOIIETO OCO3HaHUIO CBOETO Mecra
B TIOJIMKYJIBTYPHOM MUDE.

MeranpenmeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh:
OBnajieHne YHUBEPCAIbHBIMHE yUY€OHBIMU NTO3HABATEIbHBIMU
NEUCTBUSIMU:

B) pabota ¢ nHpopmarmei:

OTpaXaTb B YacCTH:

- BJaAeTh  HaBbIKAMM  TOJy4YeHUs  HH(pOpMaluu
U3  HWCTOYHUKOB  pa3HbBIX  THUIOB,  CaMOCTOSITEIBHO
OCYIIECTBIISATh MIOUCK, aHaIu3, CUCTEMAaTU3alII0

U MHTEPIpETALNIO0 WH(POPMALIUK PAa3IUYHBIX BUJOB U (hopMm
IIPEICTABIICHNUS,;

- OILIGHWBATh JOCTOBEPHOCTH, JIETUHTHUMHOCTh HMH(pOpMAIIHH,
€€ COOTBETCTBHE MPABOBBIM ¥ MOPAJIbHO-ITUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJIU OHOIOTHH

B CHCTEME Hay4YyHOTO 3HaHWS;, (YHKIMOHAIHHOH TPaAMOTHOCTH
YeNoBeKa JJIsl PEeIICHUs KU3HEHHBIX MPOOIIeM.

I[IP6 7. CdopMHpOBaHHOCT, YMEHHUS NPUMEHSITH MOJYYCHHBIC
3HAHUS i1 OOBSCHEHHS OMOIOTUYECKUX MPOIECCOB U SIBICHHUIA,
IUTSL IPUHSITHS TPAKTHYECKUX PEIICHUH B IIOBCETHEBHON YKU3HU

C Lenbio obecrieueHust 6€30MacHOCTH CBOETO 3/I0POBbSI U 30POBbS
OKPY’KaIOIIMX JIFOJICH, COOJIIOJCHUS 370pOBOTO O0Opa3a KU3HH,
HOpPM I'PaMOTHOTO MOBEJICHHS B OKpY’KaIOIIel MPUPOAHOM cpene;
MOHMMaHWEe HEOOXOJAWMOCTH  HCIIOJIb30BAaHHS  JOCTHIKECHUM
COBPEMEHHOW OMONIOTMH M OMOTEXHOJOTUH Ui palMOHAIBLHOTO
MIPUPOIOTIOITH30BAHHS.

ITP6 10. CopmMupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBCHHBIE
MUCHbMECHHBIE M YCTHBIE COOOIIECHUS Ha OCHOBE OMOJIOTHYECKOM
uHpOpMallMd U3  HECKOJBKHX  HMCTOYHHUKOB,  TPaMOTHO
WCIIOIh30BaTh MOHSATUWHBIN anmapaT OUoIoTuu

OK 04. DddexTrBHO
B3aUMOJICHCTBOBATE
U paboTathb

B KOJIJICKTHBE

1 KOMaH]Ie

JInuaOCTHBIC pe3yJbTaTbl MOOJUKHBI OTpaXaTb B YaCTHU!:

[IEHHOCTH HAy4YHOTO T[IO3HAHUS: OCO3HAHHWE IICHHOCTH
HaquOfI JACATCIIbHOCTH, TOTOBHOCTH OCYH_IGCTBJI}ITB
MIPOCKTHYIO u HCCIIEI0BATENbCKYO JIeATEIbHOCTD
WHIUBUAYAJILHO U B TPYIIIIE.

MertanpeaMeTHbIC Pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBJIa,Z[GHI/Ie yHI/IBepcaﬂbHBIMI/I KOMMYHI/IKaTI/IBHBIMI/I
NEUCTBUSIMU:

ITPG 5. IlpuoOpeTeHre OmMbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO TIO3HAHUS, UCTIOIb3yEMbIX B OHMOJIOTHH: HAOIIOACHUS H
OIMHMCAHUS )KUBBIX CUCTEM, TIPOIIECCOB U SIBIICHUI; OPTaHU3AINHA U
MPOBEICHUSI  OMOJOTMYECKOTO  AKCIEPUMEHTA,  BBIIBIIKCHHSI
TUIOTE3, BBISBICHHUS 3aBUCUMOCTA MEXAY HCCIETyEeMbIMHU
BEJIMYMHAMU, OOBSICHEHHS MTOTyYECHHBIX PE3YIbTaTOB

U (GOpPMYyIHUPOBAHUS BHIBOJIOB C HCIOJB30BAHMEM HAYUYHBIX
TOHSITUH, TEOPHUI U 3aKOHOB




0) COBMECTHas JICSITCIIbHOCTD:
- MIOHMMATh M UCIOJIh30BaTh IMPEUMYIIIECTBA KOMaHIHOMN
U MHIUBUIYyaIbHOU Pa0bOTHI;

- MPUHUMATh ()78 COBMECTHOM JeITEILHOCTH,
OpI‘aHI/ISOBBIBaTB nu KOOp,Z[I/IHI/IpOBaTB ,Z[GI>'ICTBI/I$I

M0 €€ JOCTH)KCHHIO: COCTaBIATh INIaH  JICHCTBHIM,
pacupenenarb poiaud € Y4YETOM MHEHUW YYaCTHUKOB

00CYyXIaTh pe3yJbTaThl COBMECTHOW pabOTHI

OK 07.
ConelicTBOBaThL
COXpaHEHUIO
OKpYXaroIei

cpensl,
pecypcocoepekeHn
10, MIPUMECHSITh
3HAHUA

00 W3MEHEHUU
KJIUMaTa, MPHUHIIMIIBI
OepexKIIMBOTO
IIPOU3BO/JICTBA,

3 PEeKTUBHO
JIENUCTBOBATE

B YpE3BBIYANHBIX
CUTYaLUAX

JluyHOCTHBIE pE3yJbTaThl JOJDKHBI OTPa)kKaTb B YAaCTHU:
9KOJIOTMYECKOr0  BOCIUTaHUSA: -  CHOPMUPOBAHHOCTD
HKOJIOTUYECKON KYJbTYpPbl, IOHUMAHUE BIHUSHUS COLUATIBHO-
SKOHOMHYECKHX IMTPOLIECCOB HA COCTOSIHUE IPUPOTHOU

U COIMATBHOW CpeIbl, OCO3HAHUE TJIO0ATBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

- INIAHUPOBAHUE U OCYILECTBICHUE JEHCTBUM B OKPYIKAIOILIEH
cpelle Ha OCHOBE 3HAHUS LEJIeH YCTOMYMBOIO pPa3BUTHUS
YeJI0BEUYECTRA;

- QaKTHUBHOE HEMNpUATHE JEUCTBUM,
OKpYXaroIleH Cpeac;

- YMEHHE MPOTHO3UPOBATh HEOIArONPUITHBIE SKOJIOTHUECKHE
MOCJIE/ICTBUS IPEANPUHUMAEMBIX JEHCTBUM, MPEeIOTBPAILATh
UX;

- pacuidpeHue
HaIlPaBJIECHHOCTH.
MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXaTh:
OsnageHue YHUBEpCaIbHBIMU KOMMYHHUKaTUBHBIMU
JEUCTBUSIMU:

0) cOBMeCTHasl IESITEIIbHOCTD:

- MOHUMAaTh M UCIHOJIb30BaTh MPEUMYIIECTBA KOMaHIHOU
Y MHIUBHUYyaJIbHOMN paboThI;

OPUHOCAIINX BpeL

OIbITa ACATCIBbHOCTHU 3KOJIOTHYECKOM

- MMPpUHHUMATDH ueian COBMECTHOU ACATCIBHOCTH,
OpraHU30BbIBaTh u KOOPJIMHUPOBATH JICCTBUS
Mo €€ JOCTHXKCHHIO: COCTaBIATh IIJIaH  JICHCTBUH,

ITP6 5. IlpuoOpeTeHre OmMbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO TIO3HAHUS, UCTIOIB3yEMBIX B OMOJIOTHH: HAOIIOACHUS

Y OTMCAHUS KUBBIX CHCTEM, MPOIIECCOB U SBJICHUI; OpraHU3aIluu
W TPOBEICHHUS OWOJIOTUYECKOTO AKCIEPUMEHTa, BBIIBIKCHHS
TUIOTE3, BBISBICHHUS 3aBUCUMOCTA MEXKAY HCCIETyEeMBIMHU
BEIMYMHAMU, OOBSICHEHHS MTOTyYECHHBIX PE3YIbTaTOB

1 (GOpPMYyIHUPOBAHUS BHIBOJIOB C HCIOJB30BAHMEM HAYUYHBIX
MOHSTUH, TEOPUI U 3aKOHOB.

ITP6 6. CdhopMUPOBAHHOCTH YMEHHUS BBIICNIATH CYIIIECTBCHHBIE
NPHU3HAKK  BHUPYCOB, KIETOK MNPOKApUOT W  DYKApHOT;,
OTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTaHW3MOB, BHJIOB,
OMOTEOIIeHO30B M JKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIIECTB W TPEBpAICHUS DSHEPTUM B KJETKe, (HOTOCHHTE3a,
TUTACTUYECKOTO ¥ SHEPTETHYECKOT0 0OMEHa, XEMOCHHTE3a, MHTO3a,
Meio3a,  OIUIOJOTBOPEHUS,  PAa3BUTUS W Pa3MHOXKCHUS,
WHIMBHIYaJIBLHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), 00phObI

3a CYIIECTBOBaHHE, E€CTECTBEHHOIO OTOOpa, BUA000pa30BaHMUS,
MPHUCIIOCOOJICHHOCTH OPraHW3MOB K cpele OOWTaHWS, BIUSHUS
KOMIIOHEHTOB IKOCHCTEM, AHTPOTIOTEHHBIX U3MEHEHUN
B DKOCHUCTEMAaX CBOEH MECTHOCTH,

KpPYTOBOpPOTA BEIIECTB M MPEeBpaIlleHUe SHEPTHH B buocdepe.

I[IP6 7. CdopMHpOBaHHOCT, YMEHHUS NPUMEHSITH MOJyYCHHBIC
3HAHUS )i OOBSICHEHHUS OMOIOTUYECKUX MPOIECCOB U SIBICHMUIA,
IUTSL IPUHSTHS PAKTHYECKUX PEUICHUH B TIOBCEIHEBHOW KU3HH
C Lenbio obecrieueHust 6€301MacHOCTH CBOETO 3/I0POBbSI U 370POBbS
OKPY’KAIOIIMX JIFOACH, COOJIIOJCHHS 37J0pOBOTO o0Opa3a KHU3HH,
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pacupenenarb poiaud € Y4YETOM MHEHUW YYaCTHUKOB
00CyXaaTh pe3yJbTaThl COBMECTHOW pabOTHI

HOPM I'PAaMOTHOTO IMTOBEICHUS B OKPYXKAIOIIEH NPUPOIHON CpELE;
MOHMMaHWE  HEOOXOJMMOCTH  HCIIOJIb30BAHMSI  JTOCTHXKEHUI
COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTUH Ui palMoOHAIBLHOTO
PUPOIONOIB30BaAHUS

K 1.1.
ObecneunBaTh
coOrocHIe
TpeOOBaHUI OXpaHBI
Tpyna, 0€30macHOCTH
KU3ZHEJEATEIbHOCTH
" 3aLIUATY
OKpYXaroIei

Cpenbl Ipu
BBITIOJITHEHHH  padoT
M0 TCXHUYCCKOMY
00CITy)KMBaHUIO
CHUCTEM, arperaros,
neTajeu u
MEXaHU3MOB
aBTOMOOMIIA

[InaHupoBaHue W  OCYLICCTBICHHE JEUCTBUH B
OKpYXaIOIel cpelie Ha OCHOBE 3HAHUS 1EJeH YCTOMYUBOTO
Pa3BUTHS YEIOBEUYECTBA, NMPUHOCSIIUX BpEI OKpYyXkKarolleu
cpene;

yYMEHHE IIPOrHO3UPOBATH HeOJIaronpusITHbIE
JKOJIOTUYECKHUE TOCIEACTBUS MPEIIPUHUMAEMBIX JTEUCTBUM,
IIpeoTBpallaTh UX;

pacuIMpeHue OIbITa JAESITEIBHOCTH 3KOJOTHYECKON
HaIpPaBJIEHHOCTH.

JOCTUKEHUI
MPAKTUYECKOU

- chopMupoBaTh TOHHMAaHHE 3HAYUMOCTH
OMOJIOTUYECKOW HAyKH H  TEXHOJOTHH B
ACATCIIbHOCTHU YCJIOBCKA, pa3BUTHUU COBPCMCHHBIX
TEXHOJIOTUH.
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2. CTpyKTypa U coaepxkaHue 001eo0pa3oBaTe/IbHOM TUCHUIIIMHBI

2.1. O0beM JUCHUIIMHBI K BU/bI Y4eOHOH padoThl

Buna yueOHoii padoThI O0bem B yacax
O0bem 00pa3zoBaTeJIbHOM MPOrPaMMbI TN CIIUTIIUHbI 72
OcHoBHOE conep:kanue’ 62

B T.4.

TEOPETUUYECKUE 3aHATHS 46
MPAKTUYECKUE 3aAHATHUSA 10
nabopaTOpPHBIE 3aHATHS 6

[IpodeccronanbsHO OPUEHTHPOBAHHOE COIEPIKaHUE (COJepKAHNE TPUKIIATHOTO
MOJLyIs1)?

IlpomesxyTounasi arrecranust’ (nuddepeHIMpPOBaHHBIN 3a4eT) 2

1 OcHOBHOE cozepKaHHE BKIIIOYAET COAEPKATENbHBIE JIMHUKM 110 ydeOHOoMy mpeamery «buonorus» (6a30BbIi ypPOBEHD)
denepaibHON 00pa30BaTENBHON MPOTPAMMBI CPETHETO OOIIETO 00pa30BaHMUs, YTBEPKIESHHOW MpHUKa3oM MUHHUCTEpCTBA
npocBemieHus: Poccuiickoit @eneparmu ot 18 mas 2023 r. N 371 (B pemakuuu Ilpukaza Munnpocsemennus Poccun ot 9
okTs0pst 2024 1. N 704).

2 TIpogecCMOHAIBHO OPUEHTHPOBAHHOE COAEPKAHME MOXKET OBITh DACIPENEICHO 10 pasgenaMm (Temam) HIu
CKOHIICHTPUPOBAHO B pasjeine [IpuxiaaHoii MOayIb.

3 dopma IPOMEkKYTOUHOM aTTECTALMU U KOJIMYECTBO YaCOB, OTBOAMMBIX Ha €€ NPOBEIEHHE, PEMIAMEHTUPYIOTCS YUEOHBIM
mwianoMm OIT CIIO.
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2.2. TemaTH4YeCKHUIl IUIAH U COJIEPKAHNE JUCIHUILTHUHBI

Conep:xkanue y4yeO0HOro Marepuasia (0OCHOBHOE M MPO(eccCHOHAILHO dopmupyemblie
HaumeHnoBanue 4 N O0bem
pasIesI0B 1 Tem OPUEHTHPOBAaHHOE)", JIA0OPATOPHBIE M MPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOYJ/Ib qacop | KOMIETEHIHH
(IpU HAJIMYNIH)
1 2 3 4
OcHoBHOe coep:kaHne
Pasznea 1. buosiorusi kak Hayka. ZKuBble cMcTeMbl U MX OPraHU3alUs 2
Tema 1.1. Copneprkanue yueOHOT0 MaTepuaa 2
buonorus buonorust — Hayka o xuBoi mpupoze. CBs3u OHMOJIOTUH ¢ OOIIECTBEHHBIMH, TEXHUUECKHUMH 1
B CUCTEME HayK. JPYTUMHU €CTECTBEHHBIMU HayKaMH, GHIOCO(DUCH, PEIUTHeN, STUKOM, 3CTETUKON U TPABOM.
OO6mmas Pons Ouwomormum B (opMuUpOBaHMM COBPEMEHHON Hay4dyHOW KapTuHbl Mupa. Cucrema
XapaKTEePUCTHKA OMOJIOTUYECKHX HaYK.
JKU3HU MeToapl MO3HAHUA KUBOM NpHUpOnbI (HAOMIOAECHUE, SKCIIEPUMEHT, ONUCAHHE, U3MEpEHUE, OK-02
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).
JKusbie cuctempl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHust ononorun. OTINYre KUBBIX CHCTEM
OT Heopranuueckoi mpupozasl. CBolcTBa OMOCUCTEM U MX pa3zHOOOpasue.
YpoBHUH OpraHu3aIuu onocucTem: MOJIEKYJIIPHO-T€HETUYECKHU, KJICTOYHBIH,
OpraHU3MEHHBIN, MOMYJISIMOHHO-BUIOBOH, 3KOCHUCTEMHBIH (OMO - T€OIEHOTHYECKHUH),
OuochepHbIi
Pa3znen 2 Xumuyecknii COCTAB U CTPOEHHE KJIETKH 10
Tema 2.1. Copneprkanne yaeOHOro MaTepuaa 2
XHUMHYECKUH cOCTaB | XUMHUYECKUNW COCTaB KJIETKH. XHMHUYECKHUE DJIEMEHTHI: MaKPOAJIEMEHThI, MUKPOAJIEMEHTHI.
KJIeTku. Bonma Bona u muHepanbHble BemiecTBa. DyHKIMM BOABI M MUHEPAIbHBIX BEIIECTB B KIIETKE.
Y MUHEpaJIbHBIC [Monnep:kaHue OCMOTHYECKOT0 OaiaHca
BeIlleCTBA [TpakTHYEeCKOE 3aHATHE® 1
Ne 1 «buonormueckasi poiab MHHEpaJbHBIX BEIIECTB B 00ECHEUEHHH >KU3HEICSTEIbHOCTU
OpPTaHWU3MOB, MPOSBIICHUS TUCOATaHCA MUHEPATTLHBIX 2JIEMEHTOBY OK-01, OK-02,
Tema 2.2. Copneprkanue yueOHOTo MaTepuaa 4 OK-04

4 ObpasoBaTeNibHas OPraHU3aAIUs BIPABE CAMOCTOSTENLHO ONPEAEIATh IOCIIEN0BATENLHOCTD N3YUEH s PA3IEoB U TEM, BXOISIIMX B HUX, & TAKKE IIEPEPACIIPEAEIIATH KOJIUUECTBO
4acoB ISl OCBOCHHUS OOyYaroUIMMHCS Y4eOHOTO Marepualia, ¢ y4YeTOM JIOTHKH (OPMHPOBAHUS MPEIMETHBIX PEe3yJbTaToB, OOIIMX M NPO(ECCHOHAIBHBIX KOMIETEHIINH,
MEXXIIPEIMETHBIX CBS3€H ¢ APYTUMH AUCIUILTHHAMHA 00I1e00pa30BaTeI-HOTO M 00IIeTTpohecCHOHaTRHOTO IUKIIOB yaeOHoro miana OI1.
® Yacel 1abOpaTopHbIX pabOT U NPAKTHYECKUX 3aHATUM YUTEHBI B COAEPKAHMU y4eOHOTO MAaTEpHAIa ¥ BXOAAT B 00LIEE KOJIMYECTBO YACOB 110 TEME.
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buomornuecku
Ba)KHBIE XUMHUYECKHE
COEIUHEHUS

Benxu. CocraB u ctpoeHue 0enkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. Hezamenumblie u
3aMCHUMbIC aMHHOKHCJIOTH. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpPbl OCIKOBOM
MOJICKYJbI (TIepBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiictBa OenkoB. buosormveckue ¢yHkuun OenkoB. DepMeHTHI — OHOJOTHYECKHE
Katanmzaropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHenu(UIHOCTb.
Kodepmentsl. Butamunbl. OTinuanst pepMEHTOB OT HEOPTaHUYECKUX KaTaTn3aTOPOB.
VYrneBoasl: MOHOcaxapubl (TIIIOK03a, pudo3a M J€30KCHpr003a), nTucaxapuibl (caxaposa,
JAKTO3a) W ToJMcaxapuabl (Kpaxmay, TIUKOTeH, IeuTrono3a). buonorunueckue (yHKIMN
yraeBonoB. Jlumuael:  Tpurimuepunbl, (ochomunuasl, crepounsl. [ uapoduiabHO-
ruapodoOHbIe cBolicTBa. bromornueckue GpyHkiuu munuaoB. CpaBHEHUE YTIIEBOIOB, OCIIKOB
Y JIMIHUJI0B Kak ucTouHUKOB »Heprun. Hykiennossie kucnotsl: JIHK n PHK. Hykneotuasr —
MOHOMEPHI HyKJIEMHOBBIX KUCIOT. Ctpoenue u ¢pyukmuu [JHK. Ctpoenune u ¢pynkuun PHK.
AT®: ctpoeHue u QyHKIHH

JlaGopaTopHble 3aHATHS (Ha BBIOOP MTPENO1aBaTelIs )

Ne 1 «Onpenenenue Butamuaa C B IpOyKTax MUTaAHUSD)

i «OnpeneneHyne Haluuus KpaxMania B IPOIyKTaxX MUTaHUS

nn «'uapodunsHO-TUIPOPOOHBIE CBOMCTBA JIUITUIOBY

win «/3ydyeHrne KaTaJMTHYECKOM aKTUBHOCTU (epMEHTOB (Ha MpHUMepe aMuiaasbl WIN
KaTaJiasbl)y

Tema 2.3.
CtpyKTypHO-
(byHKIHOHATBHAS
OpraHu3aIys KIETOK

CopepxaHue yueOHOro MaTepuaa

[{utonorust — Hayka o kieTke. KineTtouHnas Teopust — mpuMep B3aUMOJICUCTBUS UCH U (aKTOB
B HAyYHOM I1I03HaHUU. MEeTO/1bl U3yUeHUs KIETKH.

Knerka kak menoctHas kuBas cucrema. OOIue MPU3HAKK KIIETOK: 3aMKHYTas Hapy)KHas
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, cucTeMa CHHTE3a Oerka.

Tunmbl  kmeTok: JykapuoTHueckas W npokapuorudeckas. (OcCoOEHHOCTH  CTPOEHHs
npokapuoTuyeckor kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHUYECKOU
kJIeTki. OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, )KUBOTHON M TpHOHOM KiIeTKH. [loBepXHOCTHBIC
CTPYKTYpPBI KIJIETOK— KIJIETOYHAs CTEHKa, TJIMKOKaIMKC, MX (QyHKuuu. Ilnazmatuueckas
MeMOpaHa, €€ CBOMCTBA M (DyHKIIUH.

Hutornasma u ee opraHouabl. OgHoMemOpanHble opraHouabl kietku: JIIC, ammapar
['onbmku, mu3ocoMbl. IloyaBTOHOMHBIE OpPraHOMIBI KJICTKH: MHUTOXOHIPHH, IUIACTUABL.
[Ipoucxoxxaenne MUTOXOHApUN M TwIacTHA. Bunel muactun. HememOpaHHbIE OpraHoOM[bI
KJIETKH: pUOOCOMBI, KJIETOUHBIH LEHTP, LEHTPUOJU, PECHUUYKH, XIyTHKH. DyHKIMH
OPraHoOMJIOB KJIETKU. BKiIroueHus.
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SAnpo — perynaropHelid HeHTp KieTku. CTpoeHHe siipa: sjepHas 000JI0uKa, Kapuoriazma,
XPOMAaTHUH, AAPBIILKO. XpOMOCOMBI. TpaHCHOPT BELIECTB B KJIETKE

JlaboparopHsble 3aHsATHs (Ha BEIOOp MpernoaBaTeis)

Ne 2 «Ctpoenue kineTku (pacTeHus, )KUBOTHBIC, TPUOBI) M KJIETOYHBIC BKIIOUEHUS (KpaxMmal,
KapOTUHOM/IBI, XJIOPOILIACThI, XPOMOILIACTBI)»

i «/3y4eHne cTpoeHUs KJIETOK PacTeHUH, KUBOTHBIX W OAKTEPHiA MOJ] MHKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPCIIapaTax U UX OITUCAHUCH

i «IIpoHuIIaeMocTs MEMOpPaHBI (TTA3MOJIH3, TCTIIA3MOJIN3 ))

Pa3gen 3. ZKuzHeneaTeJbHOCTDL KJIETKH

Tema 3.1.
OOMeH BeIEeCTB
U TIpeBpallcHue

SHEPIrUn

B KJIETKE

Coneprkanne yueOHOTO MaTepraa

OOMeH BemiecTB, WM MeTa00IM3M. ACCUMILIANUS (TTACTHYECKUA OOMEH) U TUCCUMUIISIIIHS
(oHepreTUyeckuii 0OMEH) — JBe CTOPOHBI €IMHOrO Ipoliecca MeradonuszMa. Ponb 3akoHOB
COXpaHEHHs BeUIecTBa U HHEPrUM B MOHMMAaHMU MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTpo(HBI U TerepoTpodHbId. Ponh GepMEeHTOB B OOMEHE BEIIECTB W IPEBPAIICHUH
sHepruu B kierke. DotocuHre3. CBeToBas W TeMmHOBas ¢das3wel ¢orocuHTe3a. Peakium
dotocunTe3a. I dexTuBHOCTH hoTOCHHTE3a. 3HAYCHUE (POTOCHHTE3a IS KU3HHU Ha 3eMIie.
Bnusinue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €r0 MPOJAYKTUBHOCTH Y
KyJbTYPHBIX pacTeHHH. XEMOCHHTE3. XEMOCHHTE3WpyIolue OakTepuu. 3HAYCHHE
XEMOCHHTE3a JJIs ’KHU3HU Ha 3emiie.

DHepreTuyeckuii 0OMeH B KieTke. PaciernieHre BemecTs, BbIACICHUE U aKKyMYJIHpOBaHUE
SHEPruM B KIIETKE. DTalbl dHEpreTHdeckoro oomena. ['nukonu3. bpokeHue u ero BUBL
Kucnoponnoe oxucnenue, win KieToyHoe abixanue. OkucinutenbHoe (hochopuinrpoBaHue.
O} PeKTUBHOCTH IHEPreTHIecKoro ooMeHa

Tema 3.2.
Buocunres Oenka

Coneprkanne yueOHOTO MaTepuaa

Peakimun matpuuHoro cuHrte3a. [enermueckas wuHbpopmamumsa u JHK. Peanuzanus
TeHEeTUYECKOM MHpOpMaLuu B KJIeTKe. | 'eHeTuyeckuii Ko U ero cBoiicTBa. TpaHCKpUIIus —
MatpuuHbli cuHTe3 PHK. Tpancmaumss — OwocwHTe3 Oenka. ITambl  TPaHCIHSIUH.
KonupoBanue amuHokuciot. Poias pubocom B OrocuHTe3e Oenka

IIpakTHyeckoe 3aHsITHe

No 2 «Pemenne 3aaa4 Ha ONpCACIICHUC IMTOCIICAOBATCIbHOCTU HYKJICOTU OB

Tema 3.3.
Bupycst

Coneprkanue yueOHOTO MaTepuaa

Hexknerounsie ¢popmsl xu3Hu — Bupychl. Mcropust otkpsiTust Bupycos ([. Y. MiBanoBckwui).
OcoOEHHOCTH CTPOCHHUS W KU3HEHHOTO IHKJa BUpycoB. bakTteprnodaru. bonesnu pacrenwii,

OK-01, OK-02,
OK-04
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KHBOTHBIX M Y€JIOBEKA, BbI3bIBaEMbIC BUpycaMu. Bupyc nummyHnonedunura yenoseka (B1UY)
— Bo30yautenp CITN a. TlpodunakTika pacnpocTpaHeHUs BUPYCHBIX 3a00JICBaHUHN

Pa3nes 4. PazMHoOKeHHe M HHIUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB

Tema 4.1.
JKU3HEeHHEIN UK
KJIETKHU

Conepxkanue yueOHOTO MaTepuaia

Krerounslii 1MKN, WM JKA3HEHHBIM HUKI KieTku. MHTepdasza m mwmros. IIpormeccsr,
npoTekaromue B uHTepdasze. Perummkanus — peakuus marpuunoro cunresa JJHK. Ctpoenne
XpOMOCOM. XPOMOCOMHBIA HA0Op — KapuOTHUI. [UTIIIONIHBIN M TanjIOUIHBI XPOMOCOMHBIE
HaOopel. XpomaTunbl. lLluTOoNmorMueckue OCHOBBI Pa3MHOXKEHHS M HHIUBUAYAIHLHOTO
pa3BuTUsA Opranu3MoB. [lenenue kietkn — muto3. Craauu muto3a. [Iponeccsl, nmpoucxoasmnme
Ha Pa3HBIX CTaAMUAX MHUTO3a. buonormueckuit cmpicin murtos3a. Ilporpammupyemasi rubens
KJIETKH - aronTo3

Tema 4.2.
DopMBbI pa3MHOKEHUS
OpraHu3MOB

Conepxanue yueOHOrO MaTepuaia

@DopMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U MmoyioBoe. Bubl 6ecronoro pa3MHOKEHHUS:
JiefieHHe HaJBOE U MOYKOBAHUE OHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETATUBHOE
pa3mHo)xeHHe. VICKyCCTBEHHOE KJIOHMPOBAaHUE OPraHW3MOB, €r0 3HaYEHUE JJIs CEJICKIINH.
[TonmoBoe pa3mMHOXeHHE, ero OTIHYMs OoT Oecnonoro. Meio3. Cragun meiosa. IIporecchl,
MPOUCXOIIME Ha cTaguax wmeino3a. IloBemenwe xpomocom B Mmenose. KpoccuHrosep.
Buonornyeckuii cMpIc ¥ 3HaU€HUE Meiio3a. ['ameTorenes — mporecc 00pa3oBaHus MOJOBBIX
KJIETOK Yy KUBOTHBIX. [10/IOBBIE Kene3bl: CeMEHHUKH U AnYHUKU. OOpazoBaHuE U Pa3BUTHE
IOJIOBBIX KIJIETOK — TaMeT (CrepMaTro30ui, SIHIEKIeTKa) — CIIepMAaTOreHe3 U OOTeHeE3.
OcoOCHHOCTH CTPOCHHMS SIHIIEKJIETOK U criepMaTo30ua0oB. OmrogorBopenue. [laprenorenes

Tema 4.3.
NunuBunyansHOE
pa3BUTHE OPraHU3MOB

Conepxkanue yueOHOrO MaTepuaia

WnauBuayansHOE pa3BUTHE (OHTOTEHE3). DMOpHOHANIBHOE pa3BUTHE (AMOpHOreHe3). DTarbl
SMOpPHUOHAIBHOTO Pa3BUTHSI Yy TO3BOHOYHBIX JKMBOTHBIX: JApOOJEHHE, TacTpyJsius,
opranorere3. IlocTamOpuoHanbHOE pa3BUTHE. THUNBI TOCTIMOPHUOHATIBHOTO PA3BUTHAL
npsiMOE, HENpsMOoe (JIMYMHOYHOE). BnusHue cpembl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE yponacTBa. Poct m pasButue pacteHuit. OHTOreHe3
IIBETKOBOT'O PAaCTEHUS: ABOHHOE OIUIOAOTBOPEHUE, CTPOSHHE CEMEHH, CTAINH Pa3BUTHSI

[IpakTrueckue 3aHATUS

Ne 3 «MH}pexonHbIe 3a001€BaHUS U STIHIEMHH B UCTOPUU YEJIOBEUECTBAY.
Ne 4 «Baknunanmst kak npoduiakTika HHGEKIIMOHHBIX 3a00JICBaAHHI

OK-01, OK-02,
OK-04

Paspnen 5. HaciieACTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB

10

Tema 5.1.

| Conepxanne yuebHOro MaTepraia

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH
HacJeI0BaHHS

[Ipeamer u 3amaun reHeTUKH. Posb HUTOJIOTHM U SMOPUOJIOTUH B CTAHOBJIEHUH T€HETHKH.
Bxiag poccuiickux M 3apyOeKHBIX YYEHBIX B pa3BUTHE T'€HETHMKU. MeToabl I€HETUKU
(ruOpUIONIOTHYECKUH, IUTOICHETHYECKUH, MOJEKyJsIpHO-reHeTHueckuit). OCHOBHBIE
TCHETHYECKUE OHATHSA. | eHeTn4ecKasi CHMBOJIMKA, UCIIONb3yEMasl B CXeMaX CKPEIMBAHUMN.
3aKOHOMEPHOCTH HACJIEJOBAHUS [TPU3HAKOB, ycTaHOBIEHHBIE I'. Mennenem. MoHorndpuHoe
CKpelMBaHME. 3aKOH eAuHooOpa3us TruOpuaoB mneporo mokoseHus. IIpasuio
JOMMHHMPOBaHMsI. 3aKOH pacIlEIUIeHHUs NpU3HaKkoB. ['mnore3a uuctorel ramer. IlomHoe u
HEMOJHOE  JOMUHHMpoOBaHMe. JlurubpuaHoe  cKpelMBaHME. 3aKOH  HE3aBUCHUMOIO
HaClIeIOBaHUs TNpPHU3HAKOB. lLluTOreHeTHYeckne OCHOBBI JUTUOPUIHOTO CKPEUIMBAHUS.
AHanusupymrolee CcKpemuBaHue. lcnonb3oBaHWe aHAIU3ZHUPYIOIIETO CKPEIIUMBAHUSA UL
OTIpeieNIeHHUs] TEHOTUIIA 0COOH

IIpakTHyeckoe 3aHsTHE

Ne 5 Pemenue 3amau Ha oOIpenerceHUE BEPOSTHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
MIPU3HAKOB MPU MOHO-, JTU-, TOJTUTUOPUIHOM U aHAJTM3UPYIOIIEM CKPEITUBAHUH, COCTABIICHHE
TEHOTUIIMYECKUX CXEM CKpelllUBaHus

Tema 5.2.
CueruieHHOE
HacJIeJ0BaHUE
MIPU3HAKOB

Coneprkanue yueOHOTO MaTepraa

CuenuieHHoe HacieoBaHue Ipru3HakoB. PaboTa T. MopraHna 1o crienjeHHOMY HacJIeZ0BaHUIO
reHoB. Hapymenue cuemieHus reHoB B pe3yJbTaTe KPOCCUHIOBepa. XPOMOCOMHAsT TEOPHs
HACJIEICTBEHHOCTH. | eHeTHUeCKHe KapThl.

I'enetuka mona. XpoMOCOMHOE ompenesieHHe mosia. AyTOCOMBbI U MOJIOBBIE XPOMOCOMBI.
I'oMorameTHble U rereporaMeTHele opraHu3Mbl. HacienoBaHue npuU3HAKOB, CLEIUIEHHBIX C
10JIOM

[IpakTrueckoe 3aHsTHE

No 6 Pemenue 3amad Ha ompeneieHUe BEPOSTHOCTH BO3HUKHOBEHHMS HACIEICTBEHHBIX
HpI/ISHaKOB HpI/I CHCIINICHHOM HaCJICOJOBaHUU, COCTaBJICHUC TCHOTUIIMYCCKUX CXEM
CKpEITUBaHMS

Tema 5.3.
3aKOHOMEPHOCTH
MU3MEHYMBOCTH

Coneprkanne yueOHOTO MaTepuaa

W3meHunBoCTh. BHbl N13MEHUMBOCTU: HEHACIIEICTBEHHAs U HacleACTBEHHas. Poib cpenpl B
HEHACJIEICTBEHHON M3MEHYMBOCTH. XapaKTEepPUCTHKAa MOAM(DUKALMOHHOW H3MEHYHMBOCTH.
Bapuanuonsslil psa u BapuanuonHas kpusas. Hopma peaknun npusHaka. KonndyecTBeHHbIE
M Ka4eCTBEHHbIE TIPU3HAKM M HX HopMa peaknuu. CBoiicTBa MOAU(DUKAITMOHHON
WU3MEHUYUBOCTH.

HacnencrBeHHas, mnM TreHOTHNMYECKas W3MEHYMBOCTb. KoMOMHATHBHAs W3MEHYUBOCTb.
Meiio3 M 1OJIOBOM MpoIlecC — OCHOBa KOMOMHATHMBHOM HM3MEHYMBOCTH. MyTalMoOHHAs
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u3MeHunBoCTh. Kiaccudukarmss MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIe. YacToTa u
MPUYHHBI MyTaluid. MyTareHHbIe (akTOphl. 3aKOH TOMOJIOTHUECKHUX PSIOB B HACIIEICTBEHHOM
U3MEHYUBOCTHU

H. 1. BaBuiioBa

[IpakTrueckoe 3aHsTHE

No 7 Pemenue 3amad Ha OIpeNETCeHUE BEPOSTHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
HpI/ISHaKOB HpI/I paS.HI/I‘-IHI:IX TUIIaxX BBaHMOﬂeﬁCTBHH I'CHOB, COCTaBJICHHUC I'CHOTHUIIMYCCKUX
CXEM CKPEIIMBAHUS

Tema 5.4.
I'eneTnka JyenoBeka

Conepxkanue yueOHOTO MaTepuaia

I'enetuka uenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKA:
TeHEAIOTUYSCKUH, OJIM3HEIOBBIM, ITMTOICHETUYCCKUN, OMOXMMHYECKHMA, MOJEKYISIPHO-
reHetndeckuii. COBpeMEHHOE OIpeNeNICHHEe T€HOTHUIIA: MOJHOTE€HOMHOE CEKBEHHUPOBAHME,
TeHOTUIIUPOBaHUE, B TOM uucie ¢ nomoibio [I11P-ananu3a. HacnencrBeHnHble 3a00aeBaHuUs
YeJIOBEeKa: TEHHBbIC OOJIe3HH, OOJIE3HM C HACJICACTBEHHON MPeapacrtoiioKeHHOCTHIO,
XpoMocoMHBIe Oone3nn. CoMaTudeckue W TeHepaTuBHbIe MyTamud. CTBOJOBBIE KIIETKHU.
[IpuHtMnel  340pOBOTO  OOpa3a JKW3HU, JHATHOCTUKH, MPOQPWIAKTAKA W JICUCHUS
TCHETHMYECKUX  OonlesHel.  MeOUKO-TeHEeTHYEeCKOe  KOHCYJIbTHPOBAaHUE.  3HAUCHUE
MEIUIIMHCKOM TEHETHKH B TPEIOTBPAIICHUH M JICUCHUH TEHETHYECKUX 3a00JIeBaHMMA
YeJIoBeKa

[IpakTrueckoe 3aHsTHE

No 8 «CocraBiieHHE U aHAJIU3 POJIOCTOBHBIX YEJIOBEKA)

Pa3gen 6. DBOJIIONOH

Has OHOJIOrHUs

Tema 6.1.
OBOJIIOIMOHHAS
Teopus
U €€ MECTO
B OHoIOTHHI

Coneprkanne yueOHOTO MaTepuaa

[IpennockiIKku BOSHUKHOBEHUS SBOIOIIMOHHOMN TEOpUHU. DBOIIONUOHHAS TEOPHUS U €€ MECTO B
Ouonornu. BrusHuE 3BONIONMOHHON TEOpPUM Ha pa3BUTHE OWOJIOTHM W JIPYTHX HAyK.
CuzerenbcTBa 3BONIONUH. [laeoHTONOrHYeCKHe: TOCIIeIOBATEILHOCTD MOSBICHHS BUIOB B
MAJICOHTOJIOTHYECKOH JIETONMUCH, TepexoaHble Gopmbl. broreorpaduueckue: cXoICTBO U
paznuune dayH u GIop MATEPUKOB U OCTPOBOB. DMOPHOIOTUYECKUE: CXOJICTBA M PA3THUMS
SMOPHOHOB Pa3HBIX BUJIOB MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHEIE,
AQHAJIOTHYHBIC, PYIMMEHTApHBIE OpraHbl, AaTaBU3MBL. MOJEKYIIPHO-OMOXUMUIECKHE:
CXOJICTBO MEXaHHM3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METAa0OIMUYECKHX IyTeH y BCEX

JKHUBBIX OPraHM3MOB.

OK-01, OK-02,
OK-04
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OpomonmonHasg Teopus Y. [lapsuna. Ilpennocwiiku BO3HHUKHOBEHHUS JapBHHM3MA.
JIBIKyIMe CHJIbl 3BOJIIOLMU BUAOB 1O JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeaeiEHHas M3MEHUMBOCTh, OOppOa 3a CylIecTBOBaHME,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuUKpo3BOTIOLIHS

Conepxkanue yueOHOTO MaTepuaia

Cunrerndeckast Teopus 3Bomoruu (CTD) um e€ oCHOBHBIC MOJOXKEHHsS. MHUKPOIBOJIOIHS.
[Tomynsiius kKak eAMHUIA BUJA U SBOJIIOLIMH.

JBuwxyume cunbl ((akTopbl)3BOJIIOLNMK BHAOB B Ipupone. MyTalMOHHBIA Tpolecc u
KOMOWHATUBHAST W3MEHUYUBOCTh. llomynsimuoHHBIE BONHBI W aApeiid reHoB. M3onsamus u
murpamnusi. EcrecTBeHHBIE 0TOOp — HampaBiswommi  ¢akrop dBomonud. Dopwmer
€CTeCTBEHHOTO 0TOOpa. IIpucrmoco0IeHHOCT, OpraHu3MOB Kak pe3yJbTaT 3BOJIOIMH.
[Ipumepsl mpucnocoOeHnid y opraHu3mMoB. ApomMopdo3bl M uaAHOamanTanuu. Bumg wu
BugooOpa3oBanue. Kpurepuu Buga. OcHOBHbIE OPMBI BUI000pa30BaHus: reorpaguueckoe,
9KOJIOTHYECKOE

Tema 6.3.
Makpo3Bosronus

Conepxanue yueOHOrO MaTepuaia

MakposBomorus. Dopmbl  3BoMOLMU:  (QUIETHYECKAs, TUBEPreHTHas, KOHBEpreHTHas,
napajuienbHasi. HeoOpaTuMOCTh SBOTIOIHH

[TpakTrueckoe 3aHsTHE (Ha BBIOOP MPENoaaBaTes)

Ne 9 «CpaBHeHue BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO»
win «Onuca"ue NpucnocoOIEHHOCTH OpraHu3Ma U €€ OTHOCUTENBHOIO XapaKTepay

Paznesn 7. Bo3HUKHOBeHHE M pa3BUTHE KM3HU HA 3emJie

=)

Tema 7.1.
3apoxIeHre
Y pa3BUTHE KU3HU

Conepxkanue yueOHOTO MaTepuaia

JloHayuyHble TpENCTaBICHHUS O 3apOKACHUU XKW3HU. HayudHble rMnore3sl BO3HUKHOBEHMS
XKHU3HU Ha 3emiie: abMoreHe3 U MaHcnepMus. XUMHUYEcKasi BONIONH. AOMOTEHHBIH CHHTE3
OPraHWYECKUX BEIIECTB M3 HEOPraHWYECKHUX. OKCIEPUMEHTAJIbHOE IOATBEPKICHHE
XUMHAYECKON »Boironnd. HavanmpHble dTambl Onosiormueckoil »pomrormu. ['mmoreza PHK-
mupa. PopMupoBaHHe MEMOpPaHHBIX CTPYKTYp U BO3HUKHOBEHHE MpPOTOKJIETKH. [lepBbie
KJIETKH U UX 3BONTIOIUA. POPMUPOBAHKE OCHOBHBIX TPYIIT KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie mo 3paMm u nepuojaMm. Karapxei. Apxeiickas U mpoTepo3oickas
opel. Ilanmeosoiickas spa M e€ mnepHoAbl: KeMOPHIMCKHUNA, OPIOBUKCKHH, CHIYpPHICKHIA,
JICBOHCKHI, KAMEHHOYTOJbHbBINA, MEpMCKUl. Me3030iickas spa U €€ Mepuobpl: TPUACOBBIM,
1opckuid, MesnoBoi. KaliHo3oiickas 3pa M €€ nepuoAbl: IaJeOreHOBbIN, HEOTEHOBBIH,
AHTPONOT€HOBBI.

Tema 7.2.

Conepxkanue yueOHOrO MaTepuaia

OK-01, OK-02,
OK-04
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Cucrema

OpPraHUYeCKOTO MHpA.

Cucrema OpPraHM4ecKOro Mupa Kak OTpakeHHe 3BOJOLHMH. OCHOBHBIE CHUCTEMATHYECKUE
Ipynnbl OpraHU3MOB. XapaKTepUCTHKA KIUMaTa M reojiorhnyeckux mporeccoB. OCHOBHbBIE

IIpoucxoxaeHue ATaIlbl 3BOJIIOIMY PACTUTENILHOTO U )KUBOTHOTO MHpa. ApoMop(ho3bl y pacTeHUil U ’KUBOTHBIX.
YyeloBeKa — [TosiBneHue, pacuBeT ¥ BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.
aHTPOTIOTEHE3 DBONIOIUSL  YeloBeKa. AHTPONONOTusT Kak Hayka. Pa3BuTue mpeAcTaBIeHUN O
MPOUCXOXKICHUN 4YeloBeKa. Meroabl u3ydeHHsl aHTpornoreHe3a. CXOICTBa U pa3IuyuMs
YejgoBeKa M JKUBOTHBIX. CHCTEMATHUECKOE IIOJNIOKEHHUE UYEIOBEKA. ILBI/I)KyH_II/IG CHJIbI
(akTopel) aHTpomoreHe3a. HacienacTBeHHas W3MEHUMBOCTb M €CTECTBEHHBIM OTOOD.
OO0mecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUH TPya, MBIIIJICHHE, PEYb
Tema 7.3. Copneprkanne yaeOHOro MaTepuasa

OCHOBHBIE CTaIUU
SBOJIIOLINHN YEJIOBEKA

OcCHOBHBIE CTaAUM W BETBH DBOJIOIMU YEIOBEKA: ABCTPAJONMHUTEKH, UENOBEK yMEIbIi,
UYenosek mpsaMoxomsmui, YenoBek HeaHIepTaabCKuid, YeaoBeK pa3yMHbI COBPEMEHHOTO
tuna. HaxoIku MCKOMaeMbIX OCTAaHKOB, BpEMs CYIIIECTBOBAaHHSI, 00JaCTh pacpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUS.

Yenoseyeckre packl. OCHOBHBIE OOJIBLIME pPAChl: €BpONeOuaHas (eBpasuiickas), Herpo-
aBcTpasionsiHas  (dKBaTopuaibHasl), MOHTOJIOMJHAs (a3MaTCKo-aMepuKaHCKas). YepTsl
OPUCIIOCOOJICHHOCTH TPEICTABUTENEH YEOBEUECKUX pac K YCIOBHUSAM CYIIECTBOBAHMA.
EnuHcTBO yenoBeueckux pac. Kputnka pacuszma

[IpakTuyeckoe 3aHsATHE (Ha BEIOOp MpeEnoaBaTessi)

No 10 «Bpems u myTH paccesieHus: YeIoBeKa Mo TIaHeTe»
i «IIpucroco6IeHHOCTh YesloBeKa K pa3HbIM YCIOBHIM cpefbl. BiausHue reorpaduueckoit
cpenbl Ha MOP(MOIOTHIO M (PU3HOJIOTHIO YETTOBEKa»

Pasnen 8. OpranusMsl U OKpykawuias cpeaa

Tema 8.1.

| Conepxanne yuebHOro MaTepraia

OK-01, OK-02,
OK-04, OK-07
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DKOJI0THS
Kak Hayka. Cpenbl

DKOJIOTHs KaK HayKa. 3a/1a4d U pa3/esbl SKOJOTHH. MeTobl 3KOJIOTHYECKUX UCCIIETOBaHHA.
DKOJIOTHYecKOoe MHUPOBO33PEHUE COBPEMEHHOTO yenoBeka. Cpenpl OOMTaHHS OpraHH3MOB:

JKU3HU. BOJIHAsI, HA36MHO-BO3/IYyIITHAS, TOYBEHHAs, BHYTPUOPTaHU3MEHHAas. DKOJIOTHYECKIE (DaKTOPHI.
DKOJIOTHYECKUE Knaccudukanms sxoorndeckux GakTopoB: aOMOTHUYECKHE, ONOTHICCKHE U aHTPOTIOTEHHBIE.
(baxTops JleiicTBue SKOIOTMYECKUX (PAKTOPOB Ha OpraHu3Mbl.AOMOTHYECKHE (DAKTOPBIL: CBET,
TeMIiepaTypa, BIaXHOCTb. Dortomepuoausm. [lpucrnocobneHus opraHU3MOB K JACHCTBHUIO
abuotnueckux (axkropoB. buonormueckue putMmel. buotnueckue ¢dakropel. Bunsl
OMOTHYECKUX B3aUMOJICHCTBUI: KOHKYpEHLUs, XUIIHH4YecTBO. [lapa3uTusm, MyTyaiusm,
KOMMEHCAIIU3M (KBapPTHPAHCTBO, HAXJICOHMYECTBO), aMEHCAIHM3M, HEHTpanu3M. 3HaueHUE
OMOTHUYECKUX B3aUMOACHCTBUIN AJIs CYyLIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX
Tema 8.2. CopepxaHue yueOHOro MaTepuaa 2
DKOJIOTHYECKUE DKOJIOTUYECKHE XapaKTepUCTUKH momyasuud. OCHOBHBIE TIOKa3aTead  MOIMYJISIIHU:
XapaKTEPUCTHKU YHUCIIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, NPUPOCT, MHTrpanus. JluHammuka
MOMYJISIUU YHCJIEHHOCTH MOMYJISIUH U €€ peryJsuus
[MpakTHYeCKOE 3aHATHE 1
No 11 «Ilocyu€Tt mIOTHOCTH MOMYJISLMI pa3HbIX BUJIOB PACTCHUI»
Pa3znen 9. CoobmiecTBa M 3K0JI0rH4ecCKre CHCTEMBI 10 OK-01, OK-02,
Tema 9.1. CopepxaHue y4eOHOro MaTepralia 2 OK-04, OK-07
Coobmectpa Coo011ecTBO Opranu3mMoB — 6uoeHo3. CTpyKTypbl OHOIIEHO3a: BUIOBAs, IPOCTPAHCTBEHHA, HK-1.1
OpPTaHU3MOB, Tpodudeckas (rumieBas). Bunbi-noMmuaanTel. CBsi3u B OMOIIEHO3E.
ADKOCHCTEMBI Dkonorudeckue cucreMel (dKocucteMbl). [loHsTHe 00 »dKOCUCTEME U OHOreOleHO3E.
OYHKIMOHATbHBIE KOMIIOHEHTBHI 3KOCHUCTEMBI: TPOAYIEHTH, KOHCYMEHTBI, PEIYyLIEHTHI.
KpyroBopoT BemiecTB U MOTOK SHEPruU B 3KOcUcTeMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie mnenu u ceTd. OCHOBHBIE MMOKa3aTedM 3KOCHUCTEMBI: OMoMacca,
NOPOAYKIHUSA. DKOJOTHYECKUE MUPAMUIBL: MPOXYKIMH, YUCICHHOCTH, Ouomaccel. CBolicTBa
9KOCUCTEM: YCTOWYMBOCTb, caMOperysitusi, pazsutue. Cykueccus
Tema 9.2. Copepxanue yueOHOro Marepuaa 2
[Tpupoansie [IpupoaHble 5KOCHUCTEMBI. JKOCHUCTEMBI peK U 03€p. IKOCHUCTEMAa XBOWHOTO WM
KOCHUCTEMBI [IHPOKOJIMCTBEHHOTO aeca. AHTpONOTreHHBIE HKOCHUCTEMBI. ATpPO3KOCHCTEMBI.
VYpb6oskocuctembl. buonornueckoe W XO3SHWCTBEHHOE 3HAYEHHE arpodKOCHUCTEM |
ypOo3kocucteM. buopa3znooOpasue kak (GakTop YCTOMUMBOCTH dSKocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. CopepxaHue yueOHOro MaTepuaa 2
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Bbuocdepa —
riio0anpHas
dKOCUCTEMA 3EMITHA

VYuenue B. U. Bepnanckoro o 6uocepe. ['panutip, cocta u cTpykTypa ouochepsl. XKusoe
BemecTBO M ero ¢yHkuun. OcoOeHHOCTH Ouocdepbl Kak TIOOAIBHOW HSKOCHCTEMBI.
JluHamMuyeckoe paBHOBecHEe W oOOpaTHas cBsi3b B Ouocdepe. KpyroBopoTsl BemiectB u
OMOTCOXMMHUYECKHNE IHKJIBI d3JEMEHTOB (yriepoja, a3oTa). 30HAIBHOCTH Ouochepsl.
OcHOBHBIE OMOMBI CYIIH

Tema 9.4. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME (COAePKAHME TPUKJIATHOTO MOTYJIA)
Bnusiaue YenoseuectBo B Omochepe 3emin. AHTpONOreHHble n3MeHeHus: B 6uocgepe. ['mobanbHbie
AHTPOIOTEHHBIX sKosoruueckue mpobaembl. CocyliecTBoBaHHE HpUponbl M 4YenoBeuecTBa. CoxpaHeHUe
¢dakTopoB Ha Omopa3zHooOpa3usi Kak OCHOBa ycroWumBocTH Ouocdepbl. OCHOBa parMOHATLHOTO
ouochepy yIpaBieHUs MPUPOAHBIMHU PECYPCAMU U UX HCTIONb30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa
IPUPOIBI
[TpakTrueckoe 3aHsaTHE (Ha BRIOOP MPENoaaBaTes)
Ne 12 «OTxoas! Ipon3BOACTBa»
U «BnusiHue TpOU3BOJACTBEHHBIX (JaKTOPOB HA OPraHU3M YeJIOBEKay
Tema 9.5. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJIeP:KaHNe (CoAepKaAHUe MPHUKJIAHOT0 MOIYJIs)
Bnusanue conuanbHo- | 310poBbe U ero cocraistoniie. MakTopsl, MOJOKHUTEIFHO U OTPUIATEIFHO BIMSIONIAE HA
HKOJIOTUYECKUX opranu3M 4yesoBeka. [IpoOirema TEXHOTEHHBIX BO3JCHCTBHI Ha 30pOBbE YEIOBEKa

¢dbakTopoB Ha
3/I0pOBbE YeNOBEKa

(37IeKTpOMarHUTHBIC TIOJISI, OBITOBAas XWMHS, H30BITOYHBIC INIYMBI, pajHamus © T.II.).
AnanTanms opraHm3Ma deloBeka K (akTopaMm OKpykawomeid cpeapl. [IpuHIHIBI
dbopmupoBaHus 310poBhecOeperarmero noseaeHus. Ouzndyeckass akTHBHOCTh U 3JI0POBBE.
Broxumugeckne acieKThl paIlMOHAILHOTO MUTAHUS

JlaGopaTopHbIe 3aHATHS

Ne 3

«Bnusiane abuoTHueckux (GakTOPOB HA YEIOBEKa» (B KaueCTBE TPUITEPOB, CHIDKAIOLIMX
paboTOCHOCOOHOCTh,  HCHONB30BaTh  YCJIOBHA  OCYHIECTBICHMS  IPO(ECCHOHAIbHOU
NeSITeBbHOCTH: LIyM, TeMIepaTypa, Gu3ndeckas Harpyska u T.1.)

Paznen 10. Cesiekunsi OpraHn3mMoB, OCHOBbI O0HOTEXHOJIOTHH

Tema 10.1.
Cenexus
KakK HayKa U Mpoliecc

Coneprkanue yueOHOTO MaTepuaa

Cenexuus Kak Hayka M IpoLecC. 3apOKIEHUE CEIeKUUU U JoMectukauus. Yuenue H. U.
BaBuioBa o neHTpax MHOrooOpasus U NPOUCXOXKICHHS KyJIbTYpPHBIX pacTeHui. LleHTpsl
IPOUCXOXKAECHNS JOMAIIHUX XUBOTHbIX. CopT, mopona, mrtamMMm. COBpPEMEHHBIE METO[BI
cesteKMu. JIOCTHKEHMSI CEJICKIIMN PACTEHUH, J)KUBOTHBIX H MUKPOOPTaHU3MOB

OK-01, OK-02,
OK-04, OK-07
IIK1.1
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Tema 10.2.
OCHOBEI
OUOTEXHOJIOTHHA

buorexHonoruss kak oTpacib NPOU3BOACTBA. l'€HHAas MWH)KEHEpUs. OTamlbl CO3JaHUSA
pexomOunantHor JIHK m Tpancrennsix opranusmoB. Kierounas mmxenepus. Kinetounbie
KYJIBTYPBL. MUuKpOKIIOHAIBHOE pa3sMHOXEHHE pacTeHui. Knonuposanue
BBICOKOIIPOYKTHUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHW3MOB. DKOJOTMYECKHE U ITUYECKHE
npo6aembl. [MO — reHeTHuecKu MOAU(PUIIMPOBAHHBIC OPTraHU3MbI

Tema 10.3.
buorexnonorun
B )KWU3HM U npodeccun

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME (COAePKAHME TPUKJIATHOTO MOTYJIA)

OcHOBHBIE HaNPaBIIEHUSI COBPEMEHHOW OMOTEXHOJIOTUHU B TPO(ECCUOHATLHOU IS TEIBHOCTH
gejoBeKka. Metoasl 0noTexHoIoru. OOBEKTHI OMOTEXHOIOINH. DTHKA OMOTEXHOJIOTHYECKUX
U TEHETUYECKUX JKCIepuMeHToB. [IpaBuna momcka ¥ aHaiM3a OWOIKOIOTUYECKOM
nH(pOpMaIK U3 pa3InIHBIX UICTOYHUKOB (Hay4dHas M y4eOHO-Hay4IHAs JIUTEepaTypa, CpeICTBa
MaccoBoi nHGopMaIuu, cetb HTEpHET U IpyrHe)

IIpakTHyeckoe 3aHsTHE

Ne 13 Keiicbl Ha aHanu3 “HGOPMAIMKM O HAYYHBIX JTOCTHIKECHUSAX B O0OJACTH T'€HETHUECKUX
TEXHOJIOTHH, KIIETOYHOW WH)XCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.

Ne 14 3ammra keiica: mpeacTaBiIeHUE pe3yJIbTATOB DPELIECHUS KEHCOB (BBICTYIUIEHUE C
MIPE3CHTAIINCH )

Pa3gen 11. Pemienue K

eiCOB B 00J1aCTH OMOTEXHOJIOT Ml

Tema 11.1.3.
buorexnonoruu
1 TEXHUYECKHUE
CHCTEMBI

IIpodeccrnonabHO OPHEHTHPOBAHHOE COepP:KaHue (CoepKaHNe MPUKJIATHOT0 MOYJIs1)

PazButne OWOTEXHONOTMH C MPUMEHEHHEM TEXHUYECKUX CUCTeM (OnoMHXKeHepHs,
OoumonHpoOpMaTHKa, OMOHMKA) W WX IPUMEHEHHE B J>KM3HM YEJOBEKa, MOWUCK W aHau3
UH(OPMALIUU U3 Pa3IMYHBIX UICTOYHUKOB (Hay4yHas U yueOHO-Hay4Has IUTepaTypa, CpeicTBa
MaccoBOM nHMopMaIuu, cetb IHTEpHET U Ipyrue)

[IpakTrueckue 3aHATUs

Ne 15 Keiicet Ha aHanu3 wH)OpMAIMM O Pa3BUTUM OHMOTEXHOJIOTHMH C TNPUMEHEHHEM
TEXHUYECKUX CHCTEM (TI0 MUHU-TPYIIIaM).

No 16 3ammra keiica: TpenCcTaBlICHHUE pPE3YJIbTATOB PEIICHUsS KEWCOB (BBICTYIUICHHE C
MIPE3EHTALUEH )

OK-01, OK-02,
OK-04, OK-07
IIK1.1

IIpomeskyTOUYHAS aTTe

cranus (muddepeHInpoBaHHBIN 3a4eT)

Tk

Bcero:

72
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3. YciaoBus peaju3ainuu NporpaMMbl 0011e00pa3oBaTe bHON AU CIUTIIHHBI
3.1. {ns peanu3anuy NporpaMmbl JUCHUIIMHBI IPEAYyCMOTPEHbI CJIeyI0lIHe
crenuaJgbHble IOMeleHNs :

O6opynoBaHue yueOHOTO KaOMHeTa:

1) paGodee MeCTO MpernoiaBaTes;

2) mocamo4yHbIE MeCTa MO KOJMYEeCTBY oOydaromuxcsi - 13 CcToloB Ha JBa
NOCAJI0YHBIX MECTA KaXKblil U 26 CTyJIbEB

3) MynbTUMeIUHBIA IPOEKTOP;

4) nnakatsl 0 TeMaM: «YueHue o KieTke», « OCHOBbI T€HETUKH U CEJICKIIUI,

6) IMAAKTUYECKUNA HATJISIIHBIA MaTepHral Mo TeMam

7) mpe3eHTalMK O TemaM: «YdeHue o kietke», Opranusm. PazmHoxeHue u

WHIUBUYyaJIbHOE pa3BuTHE», «lIpouMcxokIeHHe M pa3BUTUE KU3HH Ha 3eMlle.
OBOJIOLHMOHHOE yueHuey, «lIpoucxoxnenue uyenoBeka», «OCHOBBI T'€HETHKU M
cenekunn», « OCHOBBI IKOJIOTHUINY;

8) BuaEOMaTEPHUAIIBI 10 TEMAM:
«Yuenue o kierke», Opranusm. Pa3zMHOXKEHHE M WHIMBHIYyAIbHOE Pa3BUTHEY,

«IIpoucxoxaeHne ¥ pa3BUTHE >KU3HH Ha 3emjie. OBONIOIHOHHOE YYECHHEY,
«IIpoucxoxaeHue yenoBeka», « OCHOBbI TEHETUKHU U CEIEKIUN,

9) MeroaMueckue PEKOMEHAAMUA K TPOBEACHHUIO J1a0OpaTOPHO-MPAKTUUECKIX
3aHsATUN 1o auciumuiuae «buonorus» mis npodeccun «Mactep Mo peMOHTY U
00CITy’KUBaHUIO aBTOMOOMIICH;

10)  meToguueckue  PEKOMEHJALUMKM K  BBINOJHEHUIO  BHEAyJUTOPHOU
CaMOCTOSITeNIbHOM paboThl Mo aucuuIuinHe «buonorus» nns npodeccun «Mactep
10 PEMOHTY U 00CITY)KMBAaHUIO aBTOMOOMIICH;

11) TecToBble 3a/1aHus 110 TeEMaM: « YUeHue o KieTke», Opranusm. PazmHoxeHue u
UHIUBUyalIbHOE pa3BuTHe», «lIpoucxokieHue W pa3BUTUE KU3HU Ha 3emlie.
OBOJIIOLIUOHHOE

yuenue», «llpoucxoxnenue uenoBeka», «OCHOBbI TEHETHUKH M CEJICKIUNY,
«OCHOBBI 2KOJIOTHUNY;

12) pa3paboTku mpenogaBaTesisi K ypoKkaM U BHEKJIACCHBIM MEPOIPUITUSIM;

13) 6ubnuoreunsiii PoHI.
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3.2. UudopMmannoHHoe odecnevyeHne peajin3auu nMporpaMmmbl

Jlns  peanuzaiuu  NpOrpamMMbl  JUCHUIUIMHBI  OMOIMOTEYHBIN  (POH.
00pa3oBaTeNbHON OpraHU3aIi UMEET TIeYaTHbIC W/WIIN SJICKTPOHHBIC YICOHUKHU 1
pa3paboTaHHbBIE B KOMIUIEKTE C HHUMH Yy4deOHbIe IOcoOus (IIpU HaJIUYUN),
JOMYIIEHHBIE K WCIOJIb30BAHUIO TPU Pean3aIliu 00pa30BaTEIbHBIX MPOrPAMM
cpenHero npogecCHOHAIBHOTO 00pa30BaHMs, PEAM3yeMbIX Ha 0a3e OCHOBHOTO
obmiero o6pazosanus’®.

[Ipu peasmzaruu TPOrpaMMbl TUCIHUILIMHBI BO3MOXHO HCIIOJIb30BAHHE
AIIEKTPOHHBIX 00pa30BaTEeNbHBIX PECYpPCOB, JOMYIIEHHBIX K HCIOJIB30BAHUIO TIPH

peanuszanuy 00pa3oBaTeIbHBIX IPOrPaMM CPEIHETO 00LIEro 00pa3oBaHus’.

Jluteparypa /il CTyJI€HTOB:

KoncrantnaoB B.M. u np. buonorus nns mpodeccuit u crenuaabHOCTEH
TEXHMYECKOTO M €CTECTBEHHO-HAY4YHOTO MNpoQuiiel: y4eOHUK is CTYyJEHTOB
podeccCHOHANIbHBIX 00pa30BaTEIbHBIX OpraHU3allMi, OCBauBaOIUX Npodeccuu u
cnenuansHoctu CI10. —M., 2018

Jluteparypa 11 npenoaaBareJis:

O6 oOpazoBanun B Poccuiickoii ®enepauuu. DenepanbHblii  3aKOH
Poccuiickoit @eaeparuu ot 29 nexadps 2012 r. Ne 273-D3.

denepanbHBI TOCYJAPCTBEHHBIM 00pa30BaTEeNbHBIN CTaHIAPT CPEIHETO
(monHoro) obmero oopazosanus. YTB. [Ipukazom Munobpuayku Poccuu ot 17 mas
2012 r. Ne 413.

[Tpukaz MunoOpHayku Poccun ot 29 nexabps 2014 r. Ne 1645 «O BHeceHuu

U3MEHEHUH B T1puka3 MuHuctepctBa oOpasoBanusi W Hayku Poccuiickoii

6 IIpukas MunuctepcTBa pocBeinenus Poceniickoit ®enepamyn ot 5 Host0ps 2024 1. N 769 «O6 yTBepKAcHNH
(henepasbHOTO MEpEUHs yI€OHUKOB, JOMYIIEHHBIX K HCIIOJIB30BAHUIO MIPU PEATTH3ALUHA UMEIOIINX
TOCYZapCTBEHHYIO aKKPEAUTANIO 00pa30BaTEIbHBIX IPOrpaMM Ha4aJIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPETHETO
o01ero 06pa3zoBaHIs OPraHU3ALMSIMH, OCYIIECTBIIOINMH 00pa30BaTEIbHYIO AEATEIBHOCTD, U YCTAHOBICHUN
MPEENFHOTO CPOKA UCIIONIB30BAHMS HCKITIOUEHHbBIX YIEOHHUKOB M Pa3pabOTaHHBIX B KOMIUIEKTE C HUIMH YIEOHBIX
nocoOuit» (B akTyanbHOH pemakunn). Ccpllka Ha yKa3aHHBIN prKa3 akTyainsHa Ha 20.03.2025 T.
’ TIpuka3 Munuctepctsa npocsenienus Poccuiickoit @enepanuu ot 18 uronst 2024 r. N 499 "O6 yTBep)aeHuu
(enepanbHOTO MEpeyHs ANEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB, TOMYIIEHHBIX K UCIIOJIL30BaHHUIO IIPU
peanu3any UMEIOIINX TOCyIapCTBEHHYIO aKKpeIUTaIMI0 00pa30BaTeIbHbIX MPOrpaMM Ha4yaIbHOTo o011ero,
OCHOBHOT'O 00111€T0, CpeHero o01ero 00pa3oBaHus» (B akTyanbHOH penakiun). Cchulka Ha yKa3aHHBIN IPUKa3
aktyanbHa Ha 20.03.2025 .
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Oeneparun ot 17 Mmas 2012 r. Ne 413 «OO6 yrtBepxkiaeHuu GdenepaabHOro
rOCyJIapCTBEHHOTO 00pPa30BaTEILHOTO CTaHJapTa CpeaHero (MoJHOro) OOIIero
00pa3oBaHUs».

Pexomenpanuu no opraHu3aiiu NOJIy4eHHs CpeIHEro 00Iero oopa3oBaHus
B IIpeJieax OCBOEHUSI 00pa30BaTENbHBIX IPOrPaMM CPETHETO NPOPECCHOHATHLHOTO
oOpa3oBaHMsl Ha 0a3e OCHOBHOrO 00IIEero oOpa3oBaHHUs C Y4€TOM TpeOOBaHUMN
denepalibHbIX TOCYAAPCTBEHHBIX 00pA30BATENbHBIX CTAaHAAPTOB U IMOJy4aeMOM
npodeccuu WM CIEeUUaIbHOCTH CpeAHEro MpodeccHoHATbHOTO 00pa3oBaHuUs
(mucbmo JlemapTameHTa rocy1apCTBEHHOM MOJUTUKY B c(pepe MOATOTOBKH pabounx
kaapoB u 1O Muno6puayku Poccun ot 17.03.2015 Ne 06- 259).

buonorus. B 2-x T/ Ilog pea. H. B. Spsiruna. — M.: 2007, 2010 buonorus.

PykoBoactBo k mpaktuueckuM 3ansatusMm. [lox pen.B.B.Mapkunon. — M.:
2010

ITexoB A. I1. buosorus, reseruka u napazuronorus. — M.: 2010

Yeonimes,H. B., I'punesa I'. I'. buosorus. — M.: 2010
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4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM

AUCHUIIJINHbI

KoHTpob W oOLEeHKa pe3ylbTaToB OCBOCHHS 00IIe00pa3oBaTeNbHOM

AUCHUIITIMHBI paACKPBIBAIOTCA YEPE3 NTUCHUIIIIMHAPHBIC PE3YJIbTAThbl, HAIIPABJIICHHLIC

Ha (OpMHpOBaHME OOIIMX M MPOQPECCHOHANBHBIX KOMIIETEHIMH MO pa3fenaM U

TEMaM COJIEp>KaHusl y4eOHOTO MaTepuaia.

Oob6masi/npogeccuoHanbHas
KOMIIeTeHIUs

Pa3znen/Tema

Tun OIIEHOYHBIX

MeponpUsTUSs

OK 01. Bsibupath cnocoOsl
penieHus 3a1aq
npodeccrnoHanbHOM
JEATEIFHOCTH TPHUMEHHUTEIEHO
K Pa3IMYHBIM KOHTEKCTaM

Tewmsr 2.1 -2.3,3.1- 3.3, 4.1-
4.3,5.1-54,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.41T-0/c®, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1IT-0/c

Ob6cysxaeHue o Borpocam
JEKIUU

PaspaboTka rioccapus
3al0oJIHEHNE  CPaBHUTEIbHBIX
Ta0JIUILL

TectupoBanue

VYcTHBII onpoc

JIUKTaHT Ha UCMOJIb30BaHUE
apryMEHTOB, OHOJOTHYECKON
TEPMUHOJIOTHH U CUMBOJIUKH
NuauBunyanbHas
caMOCTOsTeNIbHAas paboTa
IIpencraBnenue  pe3ynbTaToB
MPaKTUYECKUX padoT
KonTponbsHbie paboTh

3amuTa TBOPUYECKUX paboT

3amura WHJIUBUY ATbHBIX
MPOEKTOB
Brimonnenune 3aJaHul

IPOMEKYTOUHOM aTTecTaluu

OK 02. UcnonszoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi AUCKyCCHS IO

COBpEMEHHBIE cpencrea | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOIpocaMm JIEKIHMH

IIOKCKA, amammsa | 73 81, 82, 9.193, PazpaboTka MeHTaBHON

u bopwa MHTEPNPETALUH | g 411 /o 9 5TT-0/c, 10.1, ]I;apTZI B ;VII/IHeI/I rg;/nnaz

nH(popManuy, BITIOJTHEHUE U 3aIIUT

u UHGOPMAIIMOHHBIE 102, 10.3M-0/c, 11.11I-0/c 71ab0paTOPHBIX PadbOT

TEXHOJIOTUU JJIsl BBIMOJTHECHHUS [IpencraBnenne pe3ynbTaToOB

3ama4 npo¢eCcCuOHATBHOM MPaKTUYECKUX padboT

JeSTeNbHOCTH [IpencraBneHue yCTHBIX
COOOIIEHUH C TIpe3eHTaIueH,
MOJITOTOBJICHHBIX IO MIEPEYHIO
HCTOYHUKOB,
PEKOMEHI0BaHHBIX
penoaaBareaeM

OK 04. D¢ dextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | ObcyxaeHne O BOIpocam

B3aUMOJICHCTBOBATh U pabOTaTh
B KOJJIEKTUBE U KOMAaHJIE

4.3,5.1-5.4,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,

JIEKI[AHA

& [IpodeccroHanbHO OPUEHTUPOBAHHOE COAEPKAHUE (COIAEPIKAHME TIPUKIIATHOTO MO JIS)
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9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1IT-0/c

IIpencraBinenue pe3ynbTaToB
MPaKTUYECKUX padboT

3amuTa TBOPYECKHUX padoT
3amuTa MHIUBUAYAIbHBIX
IPOEKTOB

OK 07. ConeiicTBOBaThH
COXPaHEHUIO OKPYXKaroIIeH
Cpenbl, pecypcocOepeKeHHUIO,
MPUMECHSITh 3HAHUS
00 H3MEHEHUHU KJIMMarTa,
IIPUHLIMIIBI OepeKITMBOTO
Mpou3BOACTBA,  3(P(HEKTUBHO
JIENICTBOBATh

B YpE3BBIYAITHBIX CUTYAIUIX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-43,5.1-54,6.1-6.3, 7.1-
7.3, 8.1, 82, 9.1-93,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1IT-0/c

OO0cyxIeHne 1mo Bompocam
JCKITUU

Pa3paboTtka rioccapus
3anojHeHUE  CPAaBHUTEIbHBIX
Ta0JINIL

TectupoBanue

VYcrHbIi onpoc

JIMKTaHT Ha WCIOJb30BaHNE
apTyMEHTOB, OHOJIOTHYECKOM
TEPMHHOJIOTHH U CUMBOJIUKHU
NunuBuayansHas
caMmocTosiTenbHas pabota
[IpencraBienune pe3ynbTaTOB
NPaKTUYECKUX paboT
KoHTposibHBIE PabOTHI

3amuTa TBOPYECKHUX padoT
3amura MHIUBUAYAIbHbBIX
MIPOEKTOB

BrinmonHenue 3amanmi
MIPOMEXYTOUYHOM aTTECTALUU

IIK...

IT-o/c
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