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1. O01mas xapakrepucTiKa padouyeil NporpaMMsel M cHUILIMHBI «brosorus»

1.1. MecTo tucuumJInHbI B CTPyKType nporpammsl CIIO:

JMucuumiuna «buonorusy sBisieTcs: 00g3aTEILHON Y4acThlo 00111e00pa30BaTEIBLHOTO
IIUKJIa 00pa30BaTEIbHON MPOTPAMMBI B COOTBETCTBHH C (peepaibHbIM TOCYAapCTBEHHBIM
oOpazoBareibHbIM  cTaHgaproM (manee — @OI'OC) cpeanero mnpodecCuOHAIBHOTO

obpazoBanus (nanee — CI1O) no cneuunanbHocT 13.02.07 DnekTpocHabkeHue

1.2. lleau u myIaHupyeMble pPe3yJbTaThl OCBOCHHS AUCHUTIIHHBI:
1.2.1. leanb (uCUMIIAHBI

Conepkanue MporpaMmbl  00IIE0O0pa30BaTEIbHOW  JTUCHUIUIMHBI  «buonorusy
HaIpPaBJICHO Ha JOCTMKCHHUE PE3yJIbTATOB €€ M3YUYCHHUS B COOTBETCTBUHU C TPEOOBAHUSIMH
dI'OC COO c¢ yuerom npodeccuonanpHoi HanpasieHHocTH PI'OC CIIO. llens n3ydenus
JTUCHIUIUIMHBL «buosiorus» Ha 6a30BOM ypOBHE — OBJIaJICHHE OOYyYaIOMUMUCS 3HAHUSIMU O
CTPYKTYPHO-(QDYHKIIMOHATLHON  OpraHM3allii  JKMBBIX CHCTEM pPa3HOTO paHra W
MIPUOOPETCHUE YMEHHMI MCITOIb30BaTh 3TH 3HAHMS JIJIS1 TPAMOTHBIX JACHCTBHI B OTHOIICHHUH
00BEKTOB KUBOH NIPHUPOIBI U PEIICHUS PA3TUYHBIX )KH3HEHHBIX MTPOOJIEM.
JlocTikeHne 1N W3Y4YeHUs JUCIUIUIMHBI  «buonorus» Ha 0a30BOM  ypOBHE
obOecrieurBaeTCs pelIeHUEM CIICIYIONMNX 3a1a4:
o OCBOCHHE OOYYAIOIIUMHUCS CUCTEMBbl 3HAHUU O OMOJIOTHYECKUX TEOPHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3aX, IMpaBWiaX, CIyXKalluX OCHOBOM IS
dhopmMupoBaHUS IIpEeACTaBICHHUM 0 €CTECTBEHHO-HAYYHOM KapTHHE MHpa,
0 METOJaX HAy4YHOTr0 MO3HAHMS, CTPOCHUH, MHOTO0Opa3uu U OCOOCHHOCTSX JKMBBIX CUCTEM
Pa3HOTO YPOBHS OPTaHU3AINH, BBIIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX HCCIICIOBAHUSIX B
OMOJIOTHH;
o dbopmupoBaHue y  OOydYaroOlmIMXCsS  TO3HABATENBHBIX,  HMHTEIUICKTYaJIbHBIX
U TBOPYECKUX CIIOCOOHOCTEH B Tpollecce aHaiM3a JaHHBIX O TMYTAX Pa3BUTHSA
B OMOJIOTMM HAYYHBIX B3TJISI0B, UACH M MOAXOJ0B K MU3YUYCHHUIO KHBBIX CHUCTEM Pa3HOTO

YPOBHS OpraHU3allnu;



o CTAHOBJIEHHWE Yy OOydYaromuxcs oOeld KylbTypbl, (DYHKIIMOHATBLHONW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH U OLICHUBAThH SIBJICHUSI OKPYKAIOIIET0 MUPA KUBOU HPUPO/IBI
HA OCHOBAHHMH 3HAHUU U OIIBITA, MOJYYEHHBIX MPU U3YYCHUH OUOJIOTHH;

o dbopmupoBaHre y  OOydalIIMXCd  YMEHMM  WUIIOCTPUPOBATh  3HAUYCHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOU JCATEILHOCTH YEJIOBEKa, PA3BUTHU COBPEMEHHBIX
MEUITUMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHIA,

o BOCIIUTaHUE YOKIEHHOCTH B BO3MOXKHOCTH TTO3HAHUS YEIOBEKOM >KUBOU

IPUPOBI, HEOOXOTUMOCTH OEpPEKHOT0 OTHOILIEHUSI K HEH, COOMIOIEHUS ITUYECKUX HOPM
MIPU IPOBEACHUN OMOJIOTUYECKUX UCCIICIOBAHUIA;

o OCO3HAHHWE IICHHOCTH OWOJIOTMYECKMX 3HAHWA I  TIOBBINICHUS  YPOBHS
HKOJIOTHYECKOM KYJIBTYPHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

. NpUMEHEHUE TPHOOPETEHHBIX 3HAHMM M YMEHUW B TOBCEIHEBHOW >KU3HU
JUISl OLIEHKU TIOCIIEICTBUM CBOEH NEATENIBHOCTH IO OTHOLIEHHUIO K OKPYXAoIIell cpene,

COOCTBEHHOMY 3/I0pPOBbIO, 0OOCHOBAHME U COOJIIOIEHHE MEp MPO(PHIIaKTUKN 3a00JI€BaHUM.

1.2.2. Ilnanupyempblie pe3yabTAaThl OCBOCHHMS JUCHHUILIMHBI B cooTBeTCTBHM ¢ PI'OC
CIIO m na ocvoBe PI'OC COO

O6mue xommereHiuu (mamee — OK) ®I'OC CIIO B COOTHECEHHWH C JIMYHOCTHBIMU,
METanpeIMETHBIMU ¥ TIPEAMETHBIMU pe3yJbTaTaMu oOydeHus 0a30BOTO YpOBHs (manee —

[1P6) ®I'OC COO mpeacTaBieHbl B TAOJIUIIE:



Koa u IInanupyembie pe3yJbTaThl 0CBOCHHS AUCHHUILTUHBI
HaNMeHOBaHHe
q’OPMHPyeMHUX O6mue'- JucuunaInHapHble’
KOMIIeTeH Ui
OK O01. BeiOupats | JInuHOCTHBIE pE3yJdbTaThl JODKHBI OTpaxarb B yacTu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUN O MecCTe M POJU OHOIIOTUU
CHOCOOBI  pEMICHUs | TPYAOBOTO BOCIIUTAHUS: B CHUCTEME HAy4YHOTO 3HaHUS; (QYHKIHMOHAIBHOW TPaMOTHOCTH
3aja4 - TOTOBHOCTb K TPYIY, OCO3HAHHE IIEHHOCTHM MAacTepCTBa, | YesOBeKa JUIS PEeLICHUs KU3HEHHBIX MPOOIIeM.
npodeccuoHanbHOM | TpyaoJo0ue; [1P6 2. CdopMUpOBaHHOCTh YMEHHS pPACKPBHIBaTh COJAEpKAHUE
JeSITeIbHOCTH - TOTOBHOCTb K aKTHBHOM JEATENbHOCTH TEXHOJIOTMYECKOH | OCHOBOMOJIAralOMUX OHOJIOIMYECKHMX TEPMUHOB U TOHSATHIA:
PUMEHHUTEITHHO " COITUATEHOU HaIpPaBJICHHOCTH, CTIIOCOOHOCTH | KM3Hb, KIETKA, TKaHb, OpraH, OpPTaHW3M, BHUJ, TOITYJISIHS,
K Pa3NUYHBIM | HHUIIMUPOBATH, INIAHUPOBATh U CAMOCTOSITENIFHO BBIIOJHATE | AKOCUCTEMa, OnoleHo03, Onocdepa; MmeTaboan3M (0OMEH BELIeCcTB
KOHTEKCTam TaKyIo JesITeIbHOCTD; U TpeBpallleHue »JHEepruM), Tromeocrad (caMoperyssuus),
- MHTEpeC K pa3IMyHbIM cdepaM npodeccHoHaIbHON | OMocuHTe3 OesKa, CTPYKTypHash OpraHU3alisl >KUBBIX CHCTEM,
JeSITETTHHOCTH. JTCKPETHOCTD, caMOpeTyJIsIus, CaMOBOCTIPOU3BEICHHUE
MertamnpeamMeTHble pe3yabTaThl JOIKHBI OTPAXKATh: (penpoaykuus), HACJIE/ICTBEHHOCTh, M3MEHYUBOCTb,

OBnazieHue YHUBEPCATBHBIMU yU€OHBIMHU TIO3HABATEILHBIMHU
JIEUCTBUSIMU:

a) 6a30BBIC TOTUYECKHE JICUCTBUS:

- CaMOCTOSTENFHO (OPMYJIHPOBATh U aAKTyaIM3HPOBATh
mpo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYUICCTBEHHBI NPU3HAK WU OCHOBAHUS
JUISl CpaBHEHUS, KilacCu(UKAIMU U 0000IICHMS;

- OIIPEACIIATD LIENU ACATENbHOCTH, 3a/1aBaTh MapaMeTPhl

Y KPUTEPHUH UX TOCTHKCHHUS;

- BBISIBJISIT 3aKOHOMEPHOCTH U MPOTHUBOPEUUS

B pacCMaTpPUBAEMBIX SBICHHSIX;

- BHOCHTh KOPPEKTHBBHI B

JCATCIIBHOCTh, OICHHWBATDH

9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBASI OpraHU3allUs.
[1P6 3. CdopMHpPOBaHHOCTh YMEHHS PACKPBIBATh COJEp)KaHHE

OCHOBOIIOJIATAIOIINX  OMOJOTUYECKUX TEOPHUH W THUIOTE3:
KJIIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOLMOHHOM,
MIPOUCXOKICHUS KU3HU U YEJIOBEKA.

I1P6 4. CdhopMupoBaHHOCTD yMeHUs pacKpbIBaTh

OCHOBOIIOJIATAIOIINE OUOTOTHYSCKHAE 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mengens, T. Moprana, H.W. BapumoBa, D. Iekkens,
®. Mromnepa, K. bapa), rpanuiiel uX NPUMEHUMOCTH K >KHUBBIM
CHUCTEMaM.

[1P6 5. [IpuoOpeTeHne ombpiTa MPUMEHEHUS OCHOBHBIX METOOB
HAYYHOTO MO3HAHUS, UCTIONIB3yEMbIX B OMOJIOTHUH: HAOIIOICHUS

Y OIHCAHMSI KUBBIX CHCTEM, TIPOIIECCOB M SIBJICHHI; OpraHU3aIliu

1
Yka3pIBaloTCs IMYHOCTHBIE M MeTanpeaMeTHbie pe3ynbTrarsl u3 @T'OC COO, B popMUpOBaHHN KOTOPBIX YU4acTBYeT 0011e00pa3oBaTesbHas TUCIUILIHHA.

2 IucrmnnHapHeie (MPeIMETHbIE) Pe3yIbTaThl YKA3bIBAIOTCS B COOTBETCTBUH C HX MOMHBIM nepedneM Bo ®I'OC COO. IpeameTHbie pe3yabTaThl 6asoBoro yposas (ITP6) HymepyioTcs
B cootrBercTBIH OI'OC COO (ITpuka3 MunobpHayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).
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COOTBETCTBHE PE3YyJIbTaTOB IEJSIM, OICHUBATH
MOCJICACTBHI IEATECILHOCTH,

0) 6a30BbIE UCCIIENOBATEIBCKUE ICUCTBUS:

- BIIQJICTh HaBBIKAMU yUeOHO-UCCIIEIOBATEBCKOM

158 HpOGKTHOI\/II ACATCIIbHOCTH, HaBbIKaMHA pa3pemeHH${
npobiewm;

- BBIABIIATH HpI/ILII/IHHO-CJ'IC)ICTBeHHBIG CBsI3H

Y aKTyaJIM3UPOBAaTh 3a/1a4y, BbIBUIaTh TUIIOTE3Y

cec peIHeHI/ISI, HaXoJUTh apFYMCHTI)I JIA  10Ka3aTcJIbCTBA
CBOMX YTBEpPXJCHUH, 3alaBaTh I[apaMeTpPbl M KPUTCPUU
peIIeHus;

- aHAJM3UPOBATh TIOJIYYCHHBIC B XOJE PCIICHHS 3a7adu
p€3y.]'II)TaTBI, KpI/ITI/I‘IGCKI/I OIICHUBATh WUX I[OCTOBepHOCTI),
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;
pa3pabaThiBaTh IUIAH PEHICHHUS POOJIEMBI C YUETOM aHAIN3a
UMCIOIINXCS MAaTePUATIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
-= YMCTB nepeHochb 3HAHUS B HOBHaBaTeJ'IBHYI'O

U TIPAKTUYECKYIO 001aCTH KU3HEACITEIbHOCTH;

- YMeTI) I/IHTerpI/IpOBaTI) 3HAHUSA U3 pa3Hr,1x Hpe)lMeTHI)IX
oOlacreii;

- BbIABHUI'aThb HOBBIC HJCH,
MOJIXO/IbI U PELICHUS

PHUCKH

npeajiaratb OpUIrHHAJIbHBIC

U TPOBEACHUS OHOJOTHUECKOTO 3KCIIEPHUMEHTA, BBIIBUKCHUS
THIIOTE3, BBIIBIICHUS 3aBHCHMOCTH MEXAY HCCIEIyEeMbIMU
BEJIMYMHAMU, 00BsSICHEHUS MOJTYYCHHBIX pe3yIbTaToB
U (QopMymupoBaHHS BBIBOJAOB C WCIIOJIB30BAaHUEM HAYYHBIX
MIOHATUM, TEOPUHN U 3aKOHOB.

I[IP6 6. ChopMHpPOBAaHHOCTH YMEHHUS BBIICIATH CYIIECTBEHHBIE
NpU3HAKA  BUPYCOB,  KJIETOK  MPOKAPHOT H  DYKAPHOT;
OJTHOKJICTOYHBIX WM MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOTeO1IeHO30B U JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB M TIPEBPALCHHUS DHEPrUM B KIETKe, (POTOCHHTE3a,
IUITACTHYECKOTO M IHEPreTHYecKoro oOOMeHa, XEeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOAOTBOPCHHS, PA3BUTHS W PA3MHOKCHHS,
UHIMBUAYAIBHOTO PAa3BUTUS OpraHu3Ma (OHTOreHe3a), O0pbObI 3a

CyIIECTBOBAaHUE, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUSA,
MPUCIIOCOOJICHHOCTH OPTaHW3MOB K Cpelle OOWTAHUS, BIIHSHHUS
KOMIIOHEHTOB ~ 3KOCHUCTEM, AHTPOIIOTEHHBIX U3MEHEHHUI

B DKOCHCTEMAaX CBOCH MECTHOCTH,

KpyTOBOPOTA BEIIECTB M MpEBpaIieHue YHEPrun B Onocdepe.

I[IP6 7. CdopMHpOBAaHHOCTH YMEHHUS NPUMEHATH IOJTY4YECHHBIC
3HaHUA A OOBSICHEHHUS OMOJOTHMYECKHUX IMPOILIECCOB U SBICHUM,
JUTSI TIPUHSTHSI PAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HU

C Ienpl0 obecrmedeHHuss OE30MaCHOCTH CBOETO 370pOBbS U
3JI0pPOBbsI OKPYKAIOIIUX JFOJIEH, COOMIOCHHS 3I0pPOBOTO 00pasa
YKU3HU, HOPM TPaMOTHOT'O MTOBEACHUS B OKpY>KaroIllel MpUpOaHOI
cpelie; MOHMMaHue HEOOXOTUMOCTH MCIOJB30BAHUS JOCTUKCHHUM
COBPEMEHHOM OMONOrHMH M OMOTEXHOJOTHM AJis parroHaIbHOrO
MPUPOIOTIOTH30BAHUS.

IIP6 8. CdopMHUPOBAaHHOCTh yMEHHUS pElIaTh OWOJIOTHYECKHE
3a/1a4¥, COCTABIISATH TCHOTUITMYECKHUE CXEMbI CKPEIINBAHUS

JUISL pa3HbIX THUIIOB HAcCJEIOBaHUS IPU3HAKOB y OPraHU3MOB,
COCTaBIISITh CXEMBI TIEPEHOCA BEIIECTB U YHEPTHH B SKOCHUCTEMAX
(memu mUTaHMS, MUIIEBBIC CETH).

I[MP6 9. CdopmupoBaHHOCT, YMEHHUN KPUTHYECKH OIICHUBATH
nHOpMaIMi0  OMOJOTHYECKOTO  COACPI)KAHHUS, BKJIIOYAIONIYIO




TICEBJOHAYYHbIC 3HAHUS W3 Pa3IMYHBIX HMCTOYHUKOB (CpEACTBA
MaccoBoi umH(pOpPMAIMU, HAYYHO-TIOMYJISIPHBIE MaTepHabl);
UHTEPIPETHPOBATH ATUYECKHE ACTICKTBI COBpPEMEHHBIX
UCCIIeIOBaHUM B OWOJIOTMM, MEAMIHMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  TJIOOANbHBIE  OKOJOTHYECKHE  MPOOIIEMBI
COBpEMEHHOCTH, (OpPMUPOBATh IO OTHOIIEHHWIO K HHUM
COOCTBEHHYIO MO3HIIUIO.

ITP6 10. ChopmupoBaHHOCTH YMEHHH CO37aBaTh COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE OMOJIOTMYECKOU
uHboOpMallMl M3  HECKOJIbKMX  HCTOYHUKOB,  IPaMOTHO
MCTIOJIb30BaTh OHATUHHBIN anmapar OMOJI0THI

OK 02.
Ucnonb3oBathb
COBpPEMEHHBIE
CpeICcTBa  TOWCKA,
aHanu3a

U HHTEpHpeTarun
uHhopmanuu

U MH(OPMAIOHHBIE
TEXHOJIOTHH IE
BBITIOJIHEHHUST 337124
npodeccuoHaIbHON
JeSITeIbHOCTH

JIndHOCTHBIE pE3yNbTaThl JOJDKHBI OTpaXkaTb B YacTHU:
[IEHHOCTH HAYYHOTO MMO3HAHUS:

-c)OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM
MPAKTHKH, OCHOBaHHOTO HA  JAdajore  KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HaHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MUDE.

MetanpeamMeTHble pe3yIbTaThl TOJDKHBI OTPaXaTh:
OBnazneHue yHUBEPCAIBbHBIMU YU€OHBIMH MTO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabora ¢ uHpopmaIuei:
- BIaIeTh  HaBBIKAMU
U3  HCTOYHHKOB  pa3HBIX  THUIIOB,  CaMOCTOSITEIILHO
OCYIIECTBIISITh TIOWCK, aHaIN3, CUCTEMAaTH3AIHIO
U UHTEPIIPETAlNI0O UHPOPMAIUHN PA3IUYHBIX BUIAOB U (OpM
MPEICTaBJICHHS,

- OIICHMBATh JOCTOBEPHOCTH, JIETUTUMHOCTh WH(OpMaIuH,
€€ COOTBETCTBHE MTPABOBBIM M MOPAJIbHO-3TUYECKIM HOpPMaM

HOJy4YeHUsT  MHPOpPMALUU

ITP6 1. CdhropMupOBaHHOCTb 3HAHUHN O MECTE U POJIM OHMOJIOTHH

B CHUCTEME HAy4YHOTrO 3HaHUs; (YHKIMOHAIBHOW TIPaMOTHOCTHU
YeJIoBeKa I PEIICHUs )KU3HEHHBIX MPOOJIEeM.

I[IP6 7. CdopMHpPOBAaHHOCT YMEHHUS NPUMEHATH IOJTYYCHHBIC
3HaHUS A OOBSICHEHHUS OMOJOTHMYECKHUX IPOLIECCOB U SIBICHUM,
JUISL IPUHSATHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHON JKU3HU

¢ uenbto oOecrieueHus O€30MAaCHOCTH CBOErO 3JI0pOBbA U
3JI0pPOBbsI OKPYKAIOIIUX JIFOJIEH, COOMIOCHHS 3I0pPOBOTO 00pasa
YKU3HU, HOPM T'PaMOTHOT'O MTOBEACHUS B OKpY>KaroIel MPUpPOIHON
cpezie; MOHMMaHUue HEOOXOAMMOCTH MCIOIb30BAHUS JOCTHKCHHUN
COBPEMEHHOM OMONOrHH M OMOTEXHOJOTHH AJisi parroHaIbHOrO
IPUPOAONOIH30BAHUS.

ITP6 10. ChopmupoBaHHOCTH YMEHHH CO37aBaThb COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIC COOOILIEHHMS Ha OCHOBE OMOJOTMYECKOU
uHbopMalMu M3  HECKOJbKMX  HCTOYHUKOB,  I'PaMOTHO
UCTIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTUU

OK 04. 3ddexTuBHO
B3aMMO/IEVICTBOBATh
u paboTaTh

B KOJUICKTHBE

Y KOMaHJie

JInyHOCTHBIC pe3yjbTaTbl MOOJUKHBI OTpPAXaTb B YaACTH:

ONCHHOCTH HAYYHOI'0O IMO3HAaHHA: OCO3HAHUC HICHHOCTHU
HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTB OCYHICCTBJIATDH
MMPOCKTHYTIO n HCCICA0BATCIILCKYIO JACATCIIBHOCTD

HMHIVNBHUAYAJIBbHO U B I'PYIIIC.

ITPG 5. IlpuoOpeTeHne ombiTa MPUMEHEHUS OCHOBHBIX METOOB
HAYYHOTO MMO3HAHUS, UCIOIh3yEMbIX B OMOJIOTUU: HAOIIOICHUS H
ONMCaHUS )KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI; OpraHU3aluK U
MPOBEJCHUS  OMOJOTMYECKOTO  HKCIIEPUMEHTA,  BBIABUKCHUS
TUIIOTE3, BBIABJICHUS 3aBHCHUMOCTH MEXAY HCCIEAYEMbIMU




MeTanpeaMeTHbIe pe3yIbTaThl TOJDKHBI OTPaAXKaTh:
OsnageHue YHUBEpCATbHBIMHU KOMMYHUKATUBHBIMHU
JCUCTBUSIMU:

0) COBMeCTHasI 1eATeIbHOCTD:

- IOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMaHIHOM

Y UHIUBUYyJIBHON PabOTHI;

- IMPpUHUMATDh neiaun COBMECTHOU JACATCIIbPHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH IEUCTBUS

M0 €€ [JOCTI)KEHHIO: COCTaBIIATh IIaH  JICHCTBHIA,
pacnpenenarb poJM € y4YeTOM MHEHUW YYaCTHUKOB

00CYX/1aTh pe3yJbTaThl COBMECTHOM PaOOTHI

BEJIMYMHAMU, OOBSCHEHHUS TIOJTYYECHHBIX PE3yJIbTaTOB
U (opMynupoBaHMs BBIBOJAOB C HCIOJIB30BAHHUEM HAay4HBIX
MIOHATUM, TEOPUN U 3aKOHOB

OK 07.
CopeiicTBOBaTH
COXPaHCHHIO
OKpYXKarolein

Cpepl,
pecypcocOepexeHu
10, PUMEHSTh
3HAHUS

00 W3MEHEHUH
KJIMMaTa, TPUHIUITBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,

3¢ pexTUBHO
JICICTBOBATH

B Ype3BbIUAHBIX
CUTYyaIHSIX

JIndHOCTHBIE pE3yNbTaThl JOJDKHBI OTpaXkaTb B YacTHU:
OKOJIOTMYECKOTO  BOCHUTAHHS: -  C(HOPMHPOBAHHOCTH
HKOJIOTMYECKOM KYJIbTYpbl, TOHUMaHUE BIUSHUS COLUATIBHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON

U COLMAIbHON Cpefibl, OCO3HAHHE II0OANBHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

- IUIAaHUPOBaHME W  OCYIIECTBICHHE JCWUCTBUH B
OKpY>KaloIlle Cpeie Ha OCHOBE 3HAHMS LIEJIEH YCTOMYUBOTO
pa3BUTHUS YEIIOBEUECTBA;

- AKTMBHOE HEIpUATHE JCUCTBUM,
OKpY>Karolleu cpee;

- yMeHHue POTHO3UPOBATH HEeOIaronpusTHBIE
HKOJIOTMYECKUE TOCIEACTBHS MPEANPUHUMAEMBIX JACHCTBUM,
MPEeIOTBpAIIATh UX;

- pacmupeHue OImbITa
HaIPaBJIECHHOCTH.
MetanpeameTHble pe3yabTaThl T0JKHBI OTPaXaTh:
Osnanenue YHUBEPCATHHBIMU KOMMYHHKATHBHBIMU
IEUCTBUSIMU:

0) COBMECTHAs JIeITCIbHOCTD:

- TOHMMaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON
Y MHIUBHTyJIbHON paboTHI,
-  TpUHUMATh  LIEIU

MNPUHOCAIINX BpCH

JACATCIIBHOCTH JKOJIOTHYECKOU

COBMECTHOM JACATCIIBHOCTH,

ITP6 5. IIpuoOpeTeHne ombiTa MPUMEHEHUS OCHOBHBIX METOJOB
HAYYHOTO TTO3HAHUSI, UCTIONb3YEMBbIX B OMOJIOrUU: HAOIIOICHUS

U OIMCAHMSI KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUIA; OpraHU3allU
U TpOBEICHUS] OUOJOTHYECKOTO HKCIIEPUMEHTA, BbBIJIBUKEHUS
TUMOTE3, BBISBJICHUS 3aBUCUMOCTH MEXAY HCCIIETyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHUS TTOJTyICHHBIX PE3YyJIbTaTOB

U (QOpMYyIUPOBAaHUS BBIBOJIOB C HCIOJB30BAaHUEM HAaYYHBIX
IIOHATUM, TEOPUH U 3aKOHOB.

I[IP6 6. ChopMHpPOBAHHOCTH YMEHHUS BBIICIATH CYIICCTBEHHBIE
IpU3HAKU  BHUPYCOB, KJIETOK IMPOKAPUOT U  DYKapHUoT;
OJIHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreOLEeHO30B U IKOCHCTEM; OCOOEHHOCTH IIPOLIECCOB OOMEHA
BEIIECTB U TNPEBpAIICHUS HHEPruM B KIETKe, (OTOCHHTE3A,
IUIACTHYECKOTO ¥ DHEPreTHYeCKOoro OOMEHa, XEeMOCHHTE3a,
MUTO3a, MeiH03a, OIUIOJOTBOPEHUS, PA3BUTHUS U Pa3MHOKECHHUS,
WH/IMBUAYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTreHe3a), 00pbObI

3a CyIlEeCTBOBAaHUE, €CTECTBEHHOrO0 OTOOpa, BHI000pAa30BaHMS,
NPUCTIOCOOIEHHOCTH OPraHW3MOB K Cpefie OOMTaHus, BIMSHUS
KOMIIOHEHTOB 9KOCHUCTEM, aHTPOTIOT€HHBIX M3MEHEHUH!
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpYroBOpOTa BEUIECTB U MPEBpAIEHUE SHEPTruu B buocdepe.

I[IP6 7. CdopMHpPOBAaHHOCTH YMEHHUS NPUMEHATH IOJTYYCHHBIC
3HaHUs JJisl O0BSICHEHHs OMOJOTHYECKHUX IMPOLIECCOB M SIBICHUIM,




OpFaHI/ISOBLIBaTI: nu KOOp,[[I/IHI/IpOBaTL HCﬁCTBHH
M0 €€ JOCTIDKCHHIO: COCTaBIIATh INIaH  JICHCTBHI,
pacupenesarb poiad €  Y4ETOM MHEHHUH YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHON PabOThI

JUISL TIPUHATHSA NPAKTUYECKUX PEIICHWM B IOBCEIHEBHOMN XKU3HHU
C Ienplo obecrmedeHHss OE30MacHOCTH CBOETO 370pOBbS U
3JI0pPOBbsI OKPYKAIOIIUX JFOJIEH, COOMIOCHHS 3I0pOBOTO 00pasa
YKU3HU, HOPM TPaMOTHOTO TTOBEJACHHS B OKPYKAOIIEH MTPUPOTHON
Cpe,ue; IIOHUMAHHUEC HCO6XOHI/IMOCTI/I HCITIOJIB30BAHUS I[OCTI/I)KCHI/Iﬁ
COBPEMEHHOW OHMOJIOTHMH M OMOTEXHOJIOTHH I paliOHaILHOTO
NIPUPOIOIIOIIB30BAHUSL
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2. CTpyKTypa M coaepxkaHue JUCHUILIHHbBI

2.1. O0beM JUCUUILIMHBI U BUAbI Y4eOHO# padoThl

OuHasa popma

Buj yueOHoii padoThl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIITHHbI 72
BT. U..

TEOPETHUECKOe 00yUueHune 36
nabopaTopHbIE 3aHATHUS 0
MIPaKTUYECKHUE 3aHATHUSA 34
Camocmosmenvhas paboma 0
IIpome:kyTouHasi aTTecTanus (3a4e€T C OLIEHKOM ) 2

3ao4Hasa ¢opma

Bua yueOHoii paGoThI

O0BeM B yacax

O0bem o0pa3oBaTebHOI MPOrpaMMbl Y4eOHOM JMCIUIITHHBI 72
BT. Y..

TeopeTHYecKoe 00yueHue 8
1ab0paTOPHBIE 3aHITHS 0
MIPAKTUYECKUE 3aHATUSI 8
Camocmosmenvuas paboma 54
IIpome:xkyTouHasi arTecTanus (3a4€T C OLIEHKOM ) 2
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2.2. TemaTu4eckuii IJIAH M co/iep:KaHNe TUCITUTIIIUHBI

dopMupyemsbie
HaumenoBanmue Conep:kanue y4ye0HOro marepuasia (0CHOBHOE M MPOo(ecCHOHAJILHO OPUEHTHPOBaHHOE), | O0beM O —
pa3aeyioB U TeM JIadopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIAIHON MOAYJIb (IPH HATUYHN) 4acoB
1 2 3 4
OcHOBHOE coep:KaHHue
Pa3znea 1. buoJsiorusi kak Hayka. 2KuBble CHCTEMbI M UX OPraHU3aIus 2
Tema 1.1. CojeprkaHue y4eOHOro MaTepuaa 2
buonorus buonorust — Hayka o >kuBoi ipupojie. CBA3u OMOJIOTHUHU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMH HayKamu, pumocoduelt, penurneii, ’TUKOM, ICTETUKONW M TIPABOM.
Ob6mas Ponp Ouonornu B QopmupoBaHMM COBpEeMEHHOW Hay4yHOW KapTuHb MHpa. Cucrema
XapaKTEePUCTHKA OMOJIOTUYECKUX HaYK.
JKU3HU MeTtoapl MO3HAHUS KUBOM MPUPOJBI (HAONMIO/IEHUE, SKCIEPUMEHT, ONKCAaHUE, U3MEpEeHUe, OK-02
Kiaccu(uKanus, MOICTMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).
JKuBble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHust Ononoruu. OTIMYue )KUBBIX CUCTEM
OT HEeOopraHmdeckoi nmpuposl. CBOHCTBA OMOCHCTEM U UX Pa3HOOOpa3we.
YpoBHU OpraHu3aIu ouocucTem: MOJIEKYJIIPHO-T€HETUYECKH, KJIETOYHBIH,
OpPraHU3MEHHBIN, NOIMYJSIIIMOHHO-BUJIOBOW, HSKOCUCTEMHBIN (0MO - TEOLEHOTHYECKHIl),
onocdepHbpIi
Pa3znen 2 Xumuveckuii COCTaB M CTPOEHHUE KJIETKH 10
Tema 2.1. Copepxanne yueOHOT0 MaTepuana 2
XHUMHYECKUH COCTaB | XMMHUYECKAN COCTAB KJICTKH. XHUMHUYCCKUE DJIEMEHTBI: MaKpO3JIEMEHTBI, MUKPOIJICMEHTEHI.
KieTku. Boxa Bona u munepanbHble BemiecTBa. DyHKIMM BOABI U MUHEPAIbHBIX BEILIECTB B KIETKE.
1 MUHEpaJIbHbBIC [lonnepxanue ocMoTHUYECKOTO OamaHca
BEIIIECTBA I[IpakTH4ecKoe 3aHATHE" 1
Ne 1 «buonorudeckas pojab MUHEPATBHBIX BEHIECTB B OOCCIICUCHUU KHU3HEACITCIHLHOCTH
OpPTraHU3MOB, MTPOSBIICHUS AUcOaNaHca MUHEPATIBHBIX JIEMEHTOBY»
Tema 2.2. Coneprkanne y4eOHOro MaTepurana 4
buonornyecku Bbenxu. CoctaB u cTpoeHue 6elKoB. AMUHOKUCIOTH — MOHOMEPHI OenkoB. HezameHumeble u
BaXHBIE XUMHYECKHE | 3aMEHUMbIE AMHUHOKHCIOTHL. AMMHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl O€IIKOBOM OK-01, OK-02,
OK-04

* Yacel 1aGOpaTOPHLIX paboT M IPAKTHIECKUX 3aHATUM YUTEHBI B COJEPKAHUU YIEOHOT0 MaTepUaa 1 BXOIAT B 00IIee KOJIMIECTBO YACOB TI0 TEME.
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COCAMHCHUA

MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETHUYHAS W YETBEPTUYHASI CTPYKTypa). XUMHUECKUE
cBoiictBa OenkoB. buomormueckue ¢yHkiun OenkoB. DepMeHTHI — OHOIOTHYECKHE
karanuzatopel. CTpoeHue ¢epMeHTa: aKTUBHBIA ILIEHTP, CyOcCTpaTHas CrHeuu(pUIHOCTb.
Kodepmentsl. Buramunbl. OTiauansi pepMEHTOB OT HEOPTaHWYECKUX KaTallu3aTOPOB.
VYraeBoasl: MOHOCaxapuabl (IJIIOK03a, pubo3a M Je30Kkcuprbo3a), AucaxapHisl (caxaposa,
JIAKTO3a) M TOJucaxapuibl (Kpaxmall, TJIMKOTEH, IeJI0J103a). buonorndeckue (QpyHKIUN
yrineBofoB. Jlumuasl:  Tpurnuuepuas, Gocomunuabl, crepounsl. [uapoduiibHO-
runpodobHbie cBoiicTBa. buonormueckue ¢GyHkiuuu aunuaoB. CpaBHEHHE YIJIEBOJOB,
OENIKOB W JUMNHIOB KaK MCTOYHMKOB sHepruu. Hyknemnoswie kucnotel: JJHK um PHK.
Hyxneotuasl — MoHOMEpHI HyKJIeMHOBBIX KUCIOT. CTpoenue u Gynkiuu JJHK. Ctpoenue u
¢dynakiuu PHK. AT®: ctpoenue u GpyHKIuN

JlaGopaTopHble 3aHATHs (Ha BBIOOP MPEIO1aBaTelIs )

Ne 1 «Onpenenenue Buramuna C B IPOAYKTaX TUTAHUS»

i «OmnpeeneHne HaIMIMs KpaxMaia B IPOIYKTaX MUTaAHUS)

nmu «I'uapodunbHO-THIPOPOOHBIE CBOMCTBA JTUITHIOBY

wm «/3ydeHre KaTaJMTUYeCKOW aKTHMBHOCTH (EPMEHTOB (Ha MpUMEpe aMuiia3bl WA
KaTaJia3bl)»

Tema 2.3.
CrpykTrypHO-
(byHKIIMOHAIbHAS
OpraHM3alMsl KIETOK

Coneprxkanne y4eOHOro MaTepuana

[uTonorus — Hayka o kieTke. Knetounas Teopust — mpuMep B3auUMOJICHCTBUS UaeH U (HaKTOB
B HAYYHOM MO3HAaHUU. METO/Ibl N3y4YEeHUS KIETKH.

Krnerka kak menoctHast xuBas cucreMa. OOmue NMpHU3HAKU KIETOK: 3aMKHYyTas HapyKHas
MeMOpaHa, mosekybl JIHK kak renerudeckuii anmapar, cuctemMa cuHTe3a Oenka.

Tumel  KJIETOK: dyKapuoTHUeckKas W TmpokapuoTudeckas. (OCOOEHHOCTH CTPOEHUS
MPOKapHOTHUECKOW KieTKu. Kierounass creHka Oaktepuil. CTpoeHHE 3YKapHOTHYECKOU
kieTkd. OCHOBHBIC OTJIMYHUS PACTUTEIHHOM, )KUBOTHOU M TpUOHON KiIeTkH. [IoBepXHOCTHBIE
CTPYKTYPBHl KJIETOK— KJIETOYHAsl CTEeHKA, TIUKOKAIWKC, ux ¢GyHKuuu. [lmasmarmueckas
MeMOpaHa, ee CBOMCTBA M (DYHKIIHH.

[uronnazma u ee opraHounabl. OmgHOMemOpaHHble opraHowabl kietku: OIIC, ammapat
lonbmxu, nmusocomsel. [loyaBTOHOMHBIE OpPraHOMIBI KJIETKH: MUTOXOHAPHUM, IUIACTHIBL.
[TpoucxoxaeHne MUTOXOHAPUNA W TuiacTua. Bunmbl miactun. HememOpaHHBIE OpraHOWABI
KIETKUA: PUOOCOMBI, KIETOYHBIA LEHTP, UEHTPHUONH, PECHHYKH, KIYyTUKUA. DYHKIHH
OpPraHoOUJIOB KJIETKH. BriroueHus.

Anpo — perynsaropHbiii neHTp kieTku. CTpoeHue sipa: saepHas 000JI0YKa, KapuoIia3Ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TpaHCIOPT BELIECTB B KIETKE
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JlaboparopHble 3aHsTHs (Ha BRIOOp MIPETOaaBaTers)

Ne 2 «Ctpoenue kieTku (pacTeHHsl, >KUBOTHbBIE, TPUOBI) U KIIETOYHBIE BKIIOYEHUS (Kpaxmall,
KapOTHHOM/IbI, XJIOPOILIACThI, XPOMOILIACTHI)»

i «M3ydueHue cTpoeHus KIETOK PaCTeHUM, )KMBOTHBIX U OaKTepuil MoJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCaHUE

win «IIponunaemocts MeMOpaHsbl (IJ1a3MOJIU3, ACTIIIA3MOJIN3 )»

Pasgea 3. Ku3HeaeaTeJbHOCTDh KJIETKHA

Tema 3.1.
OO0OMeH BelIeCTB
U TIpeBpaIleHue

JHEPTUU

B KJIETKE

Copepxanue yueOHOTO MaTepuana

OOmeH BemniecTB, Ui MeTab0IM3M. ACCUMUIIAINS (TUIACTUYECKU OOMEH) U IUCCUMIISIIHS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IUHOTO Tpolecca Meradonu3Ma. Poib 3aKkoHOB
COXPAaHCHHUs BEIIECTBA W DHEPTHMH B TOHMMaHWUU MeTa0oim3Ma. THIbl oOMEHa BEUIECTB:
aBTOTpOQHBIA U reTepoTpodHbId. Ponab ¢gepMeHTOB B 0OMEHE BEIIECTB W MpEeBpalleHUn
sHeprun B Kierke. PorocuHTe3. CBeToBass M TeMHOBas (a3bl QorocuHTe3a. Peaknuu
dbotocunTe3a. DpPexkTuBHOCTH hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A ISl KU3HH Ha 3eMIle.
Brusinue ycnoBuii cpeapl Ha (POTOCHHTE3 M CIOCOOBI MOBBIMICHUST €T0 MPOIYKTHBHOCTH Y
KYJbTYPHBIX  pacTeHH. XEMOCHHTE3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HaueHUE
XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIie.

DHeprerudeckuii oOMeH B kieTke. Pacieruienre BemecTB, BbIACIEHUE U aKKyMYJIUPOBaHUE
SHEPTrUU B KIIETKE. DTambl YHEPreTHUecKoro oomeHa. ['nmukonm3. bpokeHHEe U ero BHIBI.
Kucnoponnoe oxucnenue, uin kietoyHoe abixanue. OkucnutenbHoe (hochopuarpoBaHHe.
D PeKTUBHOCTD YHEPTETHUECKOT0 OOMEHa

Tema 3.2.
Buocunres Oenka

Coneprxanue yueOHOT0 MaTeprasia

Peakuum wmatpuunoro cuHre3a. ['‘enermueckass wunpopmamms u JHK. Peamuzarms
TeHETUYEeCKON nH(popMaIuy B KileTke. [ eHeTHuecKkuii KoJ U ero cBoWcTBa. TpaHCKpHIIITUS —
Matpuunblii cuHTe3 PHK. Tpancmsiums — OwuocuHTe3 Oenka. DTambel TPaHCIALWU.
Koauposanue amuHokucaot. Poibs pubocom B 6uocuHTe3e Oenka

[IpakTHueckoe 3aHsATHE

No 2 «Pemenne 3a1a4 Ha OIMPCACICHHC MMOCICA0BATCIbHOCTHU HYKICOTHI0B»

Tema 3.3.
Bupycst

Coneprxkanne y4eOHOro MaTepurana

Hexknerounslie ¢popmbl Ku3HU — BUpYChl. Mcrtopust oTkpbiTus BupycoB (/1. M. ViBaHOBCKMiA).
Oco0EHHOCTH CTPOSHHUS M KU3HEHHOTO IUKJIa BUPycoB. bakreprodaru. bone3snu pacrenui,

OK-01, OK-02,
OK-04
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KMBOTHBIX M Y€JIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmynoaeduiura yenoseka (BUY)
— Bo30yautens CIIW da. IlpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JICBaAHHI

Pasznen 4. Pa3MHO:KeHUE U HHAUBUAYAJIbHOC PAa3BUTHE OPraHU3MOB

Tema 4.1.
JKU3HEHHBIN 1IUKIT
KJIETKU

Copnepxkanue yueOHOro MaTepHaia

Knerounslif 1uKi, WIM SKM3HEHHBIM LMK KieTkd. MHrepdaza m mmros. IIpoueccsl,
npoTekaromue B uHTepdaze. Perumkanus — peakuust marpuyHoro cunre3a JJHK. Ctpoenune
XpOMOCOM. XpOMOCOMHBIM Ha0Op — KapuOTUM. J{MIUIOMIHBIA U TaIUIOUIHBIA XPOMOCOMHBIE
Habopbl. XpomaTtunabl. LlUTONOTHYECKHE OCHOBBI PAa3MHOKEHUS W WHAWBHIYAIBHOTO
pazButusa opraHuzMoB. Jlenenue kinerku — Muro3. Cragum wmwurosa. Ilpouneccel,
IIPOUCXOAAIIME HA pasHbIX CTAAMAX MHUTO3a. DHOJIOTMYEeCKHMil CMBICI  MHUTO3a.
[Iporpammupyemas rubesb KJIETKH - alloNTo3

Tema 4.2.
@DopMBbI pa3MHOKEHUS
OpPTaHU3MOB

Coneprxkanue y4eOHOro MaTepuana

@DopMBbI pa3MHOKEHUSI OPTaHU3MOB: OECIoNioe U ToJIoBoe. Bupl Oecrmonoro pa3sMHOKEHUS:
JIeJICHUE HAJIBOE M TIOYKOBAHKME OJTHO M MHOTOKJIETOYHBIX, CIIOPOOOPA30BaHUE, BETETATUBHOE
pa3mHo)keHue. cKycCTBEHHOE KIIOHUPOBAaHUE OPTraHU3MOB, €T0 3HAUEHHUE JJIs1 CEJIEKIIUH.
[TonoBoe pazMHOXkeHHUE, €ro OTauYHs OT Oecmonoro. Meito3. Ctaanu meio3a. [Iporeccsr,
npoucxodsamue Ha cragusx Mmenos3a. [loBenenue xpomocom B Mmeio3e. Kpoccunrosep.
buonornueckuii cMbICK U 3HaUYe€HUE Meio3a. ['ameTorenes — mporecc 00pa3oBaHuUs MOJOBBIX
KJIETOK Y KUBOTHBIX. [10JIOBBIE Kene3bl: ceMEeHHUKU U sudHUKU. OOpa3oBaHHe W pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30u[l, SHUIICKICTKA) — CIEePMaTOTeHE3 U OOTeHE3.
OCc0OCHHOCTH CTPOCHHMS SHIEKIETOK U criepMaTo3oma0B. OmiogoTBopeHue. [lapreHorenes

Tema 4.3.
NunuBunyansHOE
pa3BUTHE OPraHU3MOB

Coneprxanue yueOHOro MaTeprasa

WnpuBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpUOreHe3). DTarbl
AMOPHOHAILHOTO Pa3BHTHSl Yy IMO3BOHOYHBIX JKHUBOTHBIX: JpOOJICHHE, TacTPyJIsnus,
opranorere3. IlocTamOpuoHanbHOEe pa3zBuTHe. TUIBI MOCTIMOPHOHAIBHOTO Pa3BUTHSL:
psIMOe, HeNpsMoe (IMYMHOYHOE). BimstHuMEe cpenpl Ha pa3BUTHE OPraHU3MOB; (DaKTOpHI,
CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YpOACTBAa. PocT m pa3ButHe pacteHuid. OHTOreHe3
I[BETKOBOT'O PACTCHUS: IBOWHOE OIUIOJOTBOPCHHE, CTPOSHHE CEMEHH, CTAIMH PA3BUTHS

[IpakTryeckue 3aHsATHA

Ne 3 «MHupekmonHbIe 3200JI€BaHUS U YTIHICMUN B UCTOPUH YEIIOBEUESCTBAY.
Ne 4 «BakrnuHanus kak npoguiIakTiKa HHPEKIIMOHHBIX 3a00JIEBAHHI

OK-01, OK-02,
OK-04

Pasznen S. HaciieacTBeHHOCTh U M3MEHYHBOCTH OPraHU3MOB
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Tema 5.1.

| ConeprkaHue y4eOHOro MaTepuaa

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH
HacJIeI0BaHUS

[IpenMer u 3a1auu TeHETUKH. POIb MUTONOTUU U SMOPUOJIOTUH B CTAHOBICHUH T'€HETHKU.
Bxman poccuiickux u 3apyO€XHBIX YYEHBIX B Pa3BUTHUE TE€HETHUKU. MeTOAbl TeHETHKHU
(ruOpuIONIOTHYECKUH, IUTOICHETHYECKUH, MOJEKYJsIpHO-TeHeTHuecKuii). OCHOBHBIE
reHeTUYEeCKUe TOHATHS. [ 'eHeTnuecKasi CHMBOJIMKA, UCTIONIb3yeMas B CXeMaX CKpEIIMBaHUM.
3aKOHOMEPHOCTH  HACTEJOBaHWs  MPHU3HAKOB,  ycTaHoBieHHbie [.  MeHnaenem.
MonoruOpuaHOe CKpelmuBaHue. 3aKOH €AMHOO00pa3us THOPHIOB IEPBOTO TOKOJICHHUS.
[IpaBwino nomMuHHpPOBaHUS. 3aKOH pPACIISIUICHUS NTPHU3HAKOB. [ MIOTE3a YMCTOTHI TaMeT.
[TonHoe m HemosiHOE AOMHHHMpOBaHME. JIUrHOpHIHOE CKpelrBaHUe. 3aKOH HE3aBUCHMOTO
HACJIeIOBaHUS TpPHU3HAKOB. [[uTOoreHeTHYeCKHe OCHOBBI JTUTHOPHUIHOTO CKPEIIMBAHMS.
AHanuzupylolee ckpemuBanue. Vcrnonb30BaHME aHATU3UPYIONIETO CKPEUIMBAHUS IS
oTpeieNIeHUs] TCHOTHITA 0COOU

HpaKTI/I‘lCCKOC 3aHATHC

Neo 5 Pemenue 3amady Ha ONpENENEHUE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
MPU3HAKOB TMpPH MOHO-, JAH-, MOJUTHOPHUAHOM U aHAIM3HUPYIOIIEM CKpelIMBaHHUH,
COCTaBJICHHE T€HOTUITUYECKUX CXEM CKPEIIMBAHUS

Tema 5.2.
CuemienHoe
HacJeqOBaHUE
MIPU3HAKOB

Copepxanue yueOHOTo MaTepuana

CuerieHHoe HacienoBaHue ImpusHakoB. PabGora T. Moprana 1o cueIIEHHOMY
HacJIeI0OBaHUI0 TeHOB. HapylieHne CcremieHuss T'€HOB B PE3yJbTaTe€ KPOCCUHIOBEpA.
XpOoMOCOMHas TeOpUs HacleACTBEHHOCTH. [ eHeTuueckue KapThl.

I'enernka nosia. XpoMOCOMHOE OINpezesieHUuE moja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
T'omorameTHnIe U réereporaMCcTHbIC OPraHU3MBbI. HaCJ'IGI[OBaHI/IC IIPHU3HAKOB, CHCILUICHHBIX C
10JIOM

[IpakTHueckoe 3aHsATHE

Ne 6 Pemenue 3amau Ha oOmpeesieHHE BEPOSTHOCTH BO3HUKHOBEHHS HACJIEACTBEHHBIX
MPU3HAKOB TMPH CIEIUVIEHHOM HACIEAOBAHWHW, COCTABIICHUE TE€HOTHIIHYECKUX CXEM
CKpElIMBaHUS

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYUBOCTH

Copepxanue yueOHOro MaTepuaa

N3meHunBOCTh. BUbI N3MEHUMBOCTH: HEHACJIEICTBEHHAs U HacleAcTBeHHas. Poib cpensl B
HEHACJIEeICTBEHHONM WM3MEHYMBOCTH. XapaKTepPUCTHKAa MOAM(DUKALMOHHOM H3MEHYHMBOCTH.
BapuanvoHHbIN psx v BapuannoHHas kpusas. HopMa peaknuu npusnaka. KosnuectseHHbIe
U KayeCTBEHHbIE MpPHU3HAKM M HX HopMa peakuuu. CBoiicTBa MOAM(PUKALMOHHON
M3MEHYUBOCTH.

HacnenctBeHHas, miM TIeHOTMNIMYECKas W3MEHYMBOCTb. KoMOWMHATHBHAs W3MEHYMBOCTb.
Meiio3 ¥ TOJIOBOM Tpolecc — OCHOBa KOMOWHATMBHOM HM3MEHUYMBOCTH. MyTalmoHHas
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n3MeHunBOCTh. Kitaccudukamust MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHBIe. YacTtoTa U
NpUYMHBl  MyTanmuid. MyTtareHHble  (akTopbl. 3aKOH TOMOJIOTHUYECKHX pSIOB B
HaCHGI[CTBeHHOﬁ U3MCHUYHUBOCTHU
H. 1. BaBunosa

HpaKTqucxoe 3aHATHC

Ne 7 Pemenue 3a/lad Ha OIIPCACICHHUC BCPOATHOCTU BO3HUMKHOBCHHA HACICACTBCHHBLIX
MIPU3HAKOB IIPU PA3JIMYHBIX THUIIAX BBaHMOI[CﬁCTBHH I'CHOB, COCTaBJICHUC T'CHOTHUIIMYCCKUX
CXCM CKpPCHIMBAHUA

Tema 5.4.
T'enetuka yesoBeka

Copnepxkanuie yueOHOro MaTepuaia

I'enetuka uenoBeka. Kapuotun demoBeka. (OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEAOTHYCCKUN, ONU3HEIOBBIA, ITUTOTEHETUYCCKUNM, OMOXUMUYECKUM, MOJICKYJISIPHO-
reHeTudyeckuid. COBpPEMEHHOE OIpEACNICHUE T€HOTHIA: MOJHON€HOMHOE CEKBEHHPOBAHUE,
TeHOTHNHUPOBaHKE, B TOM uncie ¢ nomoiisio [11[P-anamm3a. Hacrnencreennsie 3a00neBaHus
YelloBeKa: TeHHble O0Je3HH, OOJEe3HH C HACIEACTBEHHON MPEeApacloIoKEeHHOCTHIO,
XpoMocoMmHbIe 0Oose3Hu. CoMaTHUecKue W reHepaTuBHbIE MyTarud. CTBOJIOBBIE KIIETKH.
[IpuHnmmel  310poBOTO  00paza JKU3HHM, JAUArHOCTUKH, TMPOPWIAKTUKH U  JICYCHUS
TEHETUYECKUX  OoJe3Hei.  MeOuKO-TeHEeTHYEeCKOe  KOHCYJbTHpPOBaHUE.  3HAUYCHUE
MEJUIIMHCKOW TEHETUKH B TMPEHOTBPAIICHUN W JIEYCHUHM TEHETHYECKHX 3a00JIeBaHMiA
YeJI0BEKa

HpaKTI/I‘-IeCKOG 3aHATHUC

No 8 «CocTaBiieHrE U aHaIW3 POJOCIOBHBIX YEJIOBEKa»

Paznena 6. DBoaronmuon

Has OHOJIOrus

Tema 6.1.
ODBOIOIMOHHAS
TeOpus
1 €€ MECTO
B OHOIOTHU

Copepxanue yueOHOT0 MaTepuana

[IpeanochlIKu BOBHUKHOBEHUS YBOJIFOIIMOHHON TEOpUH. DBOJIOIMOHHAS TEOPUs U €€ MECTO
B Ouojnoruu. BrnusHue SBONIONMOHHON TEOpUM HA pPa3BUTHE OWOIOTUM W APYTUX HAYK.
CaunerenbctBa 3Bomonuy. [lageonTonornyeckue: nocae 0BaTeNbHOCTh MOSBIEHUS BUJIOB B
MaJICOHTOJIOTHYECKON JIETOMUCH, TiepexoaHbie Gopmbl. bruoreorpaduueckue: CXOACTBO H
pasznuuue ¢ayH u GJIop MATEPUKOB U OCTPOBOB. DMOPHOJIOTMYECKHUE: CXOACTBA U PA3INYUS
SMOpPHUOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTHYHEIE,
AQHAJIOTUYHBIC, PYIUMEHTApHBIC OpraHbl, AaTaBU3MBL. MOJIEKYIIPHO-OMOXUMHUYECKHUE:
CXOACTBO MEXaHM3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METaOONIMYECKUX TyTeH y Bcex
JKUBBIX OPTAaHU3MOB.

OposonionHast  teopuss Y. Jlapuna. IlpennochuiKM BO3HMKHOBEHHUS JIapBUHH3MA.

OK-01, OK-02,
OK-04
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JIBIDKyIIMe CHJIBl 3BOJIONMHM BHUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOKEHHE IpH
OrPaHUYEHHOCTH PECYPCOB, HEOMpeaeIéHHas M3MEHYMBOCTh, OOph0a 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIH 0TOOD)

Tema 6.2.
MuxkposBonronus

Copepxanue yueOHOro MaTepuaa

Cunrernueckast teopust 3Bomonuu (CTD) u e€ oCHOBHbIE MOJOXKEHUS. MHKpPOIBOJIIOLHS.
[Tomynsanus Kak eJUHNUIIA BUJA U DBOJIOLUH.

JBmwxyme cuibl ((haKTOPBI)IBOIIONMKA BHIOB B MNpHUpOJe. MyTallMOHHBIA MpolEece |
KOMOMHATHBHAs M3MEHUYMBOCThb. llomynsiuoHHble BOJHBI U Jpel¢ reHoB. M3omsuus u
murpamusa. EctecTBeHHBI 0TOOp — HampaBisiomui  ¢daktop HBodONHH.  DPOPMBI
€CTeCTBEHHOTo o0TOopa. IIpHcroco6IeHHOCTh OpPraHM3MOB KakK pe3yJbTaT 3BOJIOLUM.
[Ipumepsl mpucnocoOeHH y OpraHu3MoB. ApoMopdo3bl M HAMOAAANTalMu. Bum u
BuooopazoBanue. Kputepun Buna. OcHOBHBIE (pOpMBI BU1000pa3oBaHus: reorpaduyeckoe,
JKOJIOTHYECKOE

Tema 6.3.
Maxkpo3Bostonus

Copepxanue yueOHOT0 MaTepHana

MakposBomtoriusa. Dopmbl  3BoONMKM:  (UIIETHYECKAss, AUBEPreHTHAs, KOHBEPTEHTHAas,
napajuiensHasi. HeoOpaTuMocTh 9BOJIIOIHH

[TpakTrueckoe 3aHsTHE (Ha BRIOOP MPEIO aBaTENsl)

Ne 9 «CpaBHenue BUIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHIO»
nu «Onucanyue NpucnocoO0IEHHOCTH OpraHu3Ma U €€ OTHOCUTENBHOTO XapaKkTepay

Paznen 7. Bo3HMKHOBeHHE M pa3BUTHE KU3HM HA 3emJie

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

Copepxanue yueOHOT0 MaTepHana

JloHayuyHbIe NPEICTABICHUA O 3apOXKACHUM >KM3HU. HaydHble rHnore3bl BO3HUKHOBEHUS
KHU3HU Ha 3emuie: abuoreHe3 M MaHCIepMus. XUMHUUYECKas 3BOJIIOLUSA. AOGUOTeHHBIM CUHTE3
OpraHMYECKHUX BEUIECTB U3 HEOPraHMYECKHX. OKCHEPUMEHTAIbHOE IOATBEPIKICHUE
XUMHUYECKON »BoJronnu. HayanpHble 3Tanbl OHMOJIOrHYeckod »Boironuu. | umoreza PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HHKHOBEHHE IMPOTOKIETKH. [lepBbie
KJIETKU U UX 3BOJIIOLNsA. POPMUPOBAHUE OCHOBHBIX IPYIII )KMBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paM u nepuogam. Karapxei. Apxeiickas U mpoTepO30McKas
apbl. [lanmeosolickast spa W e€ MepHoabl: KeMOPHICKHUI, OpPJOBUKCKUN, CHIypUHCKUM,
JIEBOHCKH, KAMEHHOYTOJIbHBIN, NIEPMCKHA. Me3030McKas spa U €€ Mepruoabl: TPUACOBBIM,
opckuii, MenoBoil. KaiiHo3olckas spa U €€ Nepuolbl: MaJeOT€HOBbIM, HEOT€HOBBIN,
AHTPONOT€HOBBIM.

Tema 7.2.

ConeprkaHue y4eOHOro MaTepuaa

OK-01, OK-02,
OK-04
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Cucrema Cuctema OpraHMYecKOro MUpa Kak OTpa)keHHe 3BoytolnU. OCHOBHBIE CHCTEMAaTHYECKHE
OpPraHMYECKOTO MHpa. | TPYMIbI OPraHMW3MOB. XapaKTEepUCTUKA KIMMaTa M Te0JIOTUYECKUX mporieccoB. OCHOBHbBIE
[Ipoucxoxnenue 9Tanbl SBOJIIOLMU PACTUTEIBHOTO M JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHuil H
YyeJioBeKa — *UBOTHBIX. [losiBNeHHe, paciBeT U BBIMUPaHHUE IPYII KUBBIX OPTaHU3MOB.
aHTPOIIOTEHE3 DOBoyoLusl  4YeloBeKa. AHTPONOJOrMs Kak Hayka. Pa3BuTue mpencTaBieHHH O
MIPOUCXOXACHUN YeloBeka. Meroabl u3ydeHHsl aHTpornoreHe3a. CXOJCTBa U pazIuuus
YyenoBeKa W JKUBOTHBIX. CHCTEMaTHUeCKOE TMOJIOKEHHE YeJoBeKa. JIBHXKyIHe CHIIBI
(dbakToper) aHTpomoreHne3a. HacneacTBeHHas W3MEHUMBOCTh M E€CTECTBEHHBIH OTOOP.
OOuecTBeHHBIN 00pa3 KHU3HH, U3TOTOBJICHUE OPYIHHA TPY1a, MBIIIJICHHUE, pEYb
Tema 7.3. Coneprkanue y4eOHOro MaTepuasa 2
OcHoBHbIE cTaguu | OCHOBHBIC CTaJMM W BETBHU JBOJIIOIMH YEJOBEKAa: aBCTPAIONUTEKH, YUenoBeK yMEIbIH,
JBOJIIOLIMHM YeJloBeKa | YeroBek MpAMOXOIAIui, YeaoBek HeaHIepTalbCKui, YerloBeK pa3yMHBIM COBPEMEHHOIO
tuna. Haxoakn McKomaeMbIX OCTaHKOB, BPEMs CYIIECTBOBAaHHUS, 00JIAaCTh pacIpOCTPaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.
UYenoseueckune pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoIeougHast (eBpasuiickasi), HETpo-
aBcTpajioujHasi (dKBaTOpHalibHAs), MOHIOJIOMAHAsA (a3uaTcKo-aMepHKaHCcKas). YepTsl
MPUCTIOCOOJICHHOCTH TPEICTABUTENCH YENOBEUECKUX pac K YCIOBHSM CYIIECTBOBAHUSI.
EnunctBo uenoBeueckux pac. Kpuruka pacusma
[TpakTryeckoe 3aHsTHE (Ha BEIOOP MPETOAaBaTEIs) 1
Ne 10 «Bpewms u myTu pacceneHus 4eIoBeKa Mo IIaHeTe»
i «IIprcTocoOIEHHOCTh YelloBeKa K pa3HbIM yCIIOBHSM Cpeflbl. BimsiHue reorpaduaeckoit
cpebl Ha MOPGOJIOTHIO U (PU3UOJIOTHIO YEJIOBEKa»
Paszgea 8. Opranusmbl 1 OKpy:KalIas cpeaa 4
Tema 8.1. CopneprkaHue y4eOHOro MaTepuraa 2
Dkomorus DKOJIOrus Kak HayKa. 3aJlayd U pa3/elibl SKOJIOTUU. MeToAbl IKOJIOTUYECKUX UCCIIeI0BaHUM.
Kak Hayka. Cpesipl | DKOJIOTMYECKOE MHUPOBO33PEHHE COBPEMEHHOro 4eioBeka. Cpenbl OOMTaHUsSI OpraHU3MOB:
KU3HU. BOJIHAsA, HA3€MHO-BO3yIlIHAs, [OYBEHHAs, BHYTPHUOPraHU3MEHHAas. OKOJIOTHYECKHe OK-01. OK-02
OKOJIOTUYECKHE ¢dakropsl. Kiaccudpukanust 5KoNOTHYecKux (HaKkTOpOB: AOMOTHYECKHE, OMOTHUECKUE WU OK-0 4’ OK-07’
dakTopbl aHTpornioreHHnle. JlelicTBue »SKonoOruueckux (PakToOpoB Ha OpraHU3MbL. AOUOTHYECKUE ’

(bakTopsl: CBET, TeMIieparypa, BiaxkHocts. @oronepuoausm. [Ipucnocobnaenus opranu3MoB
K JedcTBuI0 abuotnyeckux ¢aktopoB. buosormyeckue purmel. buotnueckue ¢GakTopsl.
Bungsl  OMOTHUYECKMX  B3aMMOJACWUCTBHI: KOHKYPEHIMs, XHUIIHUYeCTBO. Ilapasurtusm,
MyTyaju3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaXJEOHUYECTBO), AMEHCAIN3M, HEUTpalu3M.
3HayeHrne OMOTHYECKHX B3aUMOJICHCTBUH JUIsl CYIIECTBOBAHUS OPraHMU3MOB B IMPHUPOIHBIX
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cooO1ecTBax

Tema 8.2. Coneprkanue y4eOHOro MaTepuasa 2
OKOJIOTUYECKHE DKOJIOTUYECKHE XapaKTepUCTHKH momynsauud. (OCHOBHBIE —TIOKa3aTeNd  TOIYJISIHH:
XapaKTePUCTUKH YHUCIEHHOCTb, IJIOTHOCTh, POXKJIAEMOCTb, CMEPTHOCTb, HPUPOCT, MHrpauus. JlMHamuka

MOy JISIITUH YHCIICHHOCTH TIOMYJISIIIUH U €€ PEeTyJIISIHs

[IpakTHyeckoe 3aHsTHE 1
Ne 11 «IToycy€r NA0THOCTH NOMYJISIMM pa3HbIX BUIOB PACTEHUI»
Pa3zgen 9. Cool1ecTBa U 3KOJOrHYeCKHE CHCTEMbI 10 OK-01, OK-02,

Tema 9.1. Coneprxanue yueOHOro MaTepuasa 2 OK-04, OK-07

CoobmecTBa CoobOmectBO  opranm3MoB  —  OworneHo3.  CTpykTypbl  OWOIIEHO3a:  BHIOBaf,

OpraHU3MOB, MPOCTpaHCTBEHHas, Tpoduueckas (rnuiieBas). Bunsl-nomuHanTel. CBs31 B OMOIICHO3E.

9KOCHUCTEMBI DKOJIOTHUECKUE CHUCTeMBbI (9KocucTembl). [loHsTHE 00 »KOCHCTEME W OHOTEOoIeHO3e.
QOyHKIIMOHAIBHBIE KOMIIOHEHTBl JKOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHTHI, PEIYyLEHTHI.
KpyroBopoT BemecTB ¥ MOTOK SHEPTHH B dKOocHcTeMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu W cetu. OCHOBHBIE MOKa3aTeIM SKOCHCTEMBI: Onomacca,
MPOAYKLHS. DKOJOTMUECKUE MUPAMUIBL: IMPOAYKIMH, YUCICHHOCTH, Onomaccel. CBolicTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOpPETyJisiusl, pazButue. Cykueccus

Tema 9.2. ConeprkaHne y4eOHOro MaTepuaa 2

IIpuponusie [Ipupoanble 5SKOCHCTEMBI. OJKOCHUCTEMBI peK M 03€p. OKOCHUCTEMAa XBOWHOIO WU

9KOCHUCTEMBI HIMPOKOJIMCTBEHHOTO neca. AHTpPONOTreHHbIE 9KOCHUCTEMBI. ATpO3KOCUCTEMBI.
VYpOoskocucrembl. buonornueckoe M XO3SMCTBEHHOE 3HAUYE€HUE arpodKOCUCTEM U
yp6oskocucteM. buopasHooOpasue kak ¢aktop ycroilumBoctu 3kocucteM. CoxpaHeHue
OMOJIOTUYECKOr0 pa3HOOOpa3us Ha 3emiie

Tema 9.3. Copepxanne yueOHOT0 MaTepuana 2

buocdepa — Vuenue B. U. Bepnaackoro o 6uocdepe. ['pannipl, coctaB u cTpykTypa 6mochepsr. Kupoe

rio0asbHas BemiectBO U ero (Qynkmun. OcobeHHocTH OHOChepbl Kak TII00aJbHOW 3KOCHCTEMBI.
skocucrema 3eMin | JluHaMudeckoe paBHOBecHe M oOparHas CBsizb B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOreOXMMHUYECKHE LHUKIBl AIIEMEHTOB (yrjiepoja, a3oTa). 3O0HaJIbHOCTH OHOCQEpHI.

OcHoBHbIE OMOMBI CYILIU

Tema 9.4. IIpodeccuoHaIbHO OpPHEHTHPOBAHHOE CO/ep:KaHHe (coAepkaHHe NPHKJIATHOIO 2

Bnusinue MO/1YJIfA)

AHTPOIIOTE€HHBIX YenoseyecTBo B Onochepe 3emin. AHTpororeHHble u3MeHeHust B 6uocgepe. ['mobanbHbIe

(dhakTopoB Ha

sKosiornueckue mnpobiembl. CocylllecTBOBaHME NpUPOAbl U yenoBedyecTBa. CoxpaHeHHe
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ouochepy

O0uopazHoOOpa3usi Kak OCHOBa ycTouuBocTH Ouocdepsl. OCHOBAa pPaLMOHAIBHOTO
yIpaBJICHHUs] TPUPOIHBIMH pPECypcaMM M WX HCIOJIb30BaHHE. J[OCTKeHHs OHONOTHU |
OXpaHa NpUPObI

[TpakTrueckoe 3aHsTHE (HA BRIOOP MPEINO aBaTesl)

Ne 12 «OTx0aB1 TPOU3BOCTBAY

WIH «DKOJOTHYECKHE aCMeKThl MPOPECCHOHATBHOMN AEeITeIbHOCTI
i «IIpodunakTika npodecCuoHaATBHBIX 3a00ICBaAHIID)

i «BiausiHue npou3BOACTBEHHBIX (DaKTOPOB HA OPTAHU3M YEJIOBEKa»

Tema 9.5.
Bnusaue couumanbHo-
HKOJIOTHUECKUX
dakTopoB Ha
3JI0POBBE YETIOBEKA

IIpodeccuoHaTbHO OpHEHTHPOBAHHOE coO/iep:KaHue (coAepkKaHHe TPHUKJIIATHOIO
MO/1YJISA)

310poBhe U ero cocrapisomme. GakTophl, MOJOXKUTEIBHO U OTPHUIIATEIILHO BIUSIONINE Ha
opranu3Mm denoBeka. [IpoOrema TEXHOTEHHBIX BO3JCUCTBUH Ha 370POBbE UETOBEKA
(27IeKTpOMAarHuTHBIE TIOJISI, OBITOBas XWMHS, W30BITOUHBIE IIyMBI, paadanus W T.IL.).
ApnanTanus OpraHM3Ma deloBeka K ¢akTopaM OKpykaromed cpenbl. [IpuHIUIBL
dhopmupoBanus 310poBhecOeperatomero nopeaeHuss. dusndyeckas akTUBHOCTh U 370POBBE.
buoxumuyeckue acreKkThl palMoOHaILHOIO MUTaHUS

JlaGopaTopHbIe 3aHATH

Ne 3 «YMcTBeHHAst pabOTOCIIOCOOHOCTEY

i «BrnusiHue abnotudecknx (pakTopoB HA UeIOBEKa» (B KAUECTBE TPUTTEPOB, CHIKAIOIIUX
paboTOCIIOCOOHOCTh,  HCIIOJIB30BAaTh  YCIOBUS  OCYHIECTBICHHUS  MPpodhecCHOHATBHOMN
NEeSTeNbHOCTH: IITyM, TeMIepaTypa, pu3ndeckas Harpyska u T.1.)

Pa3zpnen 10. Ceseknusi OpraHn3MoB, 0CHOBbI OHOTEXHOJIOT UM

Tema 10.1.
Cenexuus
KaK HayKa U Ipoliecc

ConepkaHue yueOHOTro MaTepuasia

Cenekius Kak Hayka M Ipouecc. 3apoKJICHHUE CeNeKUUU U aoMectukanus. Yuenune H. 1.
BaBuioBa o 1meHTpax MHOrooOpasusi U NMPOUCXOXKICHHUS KyIbTYPHBIX pacTeHuil. LleHTpbI
MPOUCXOXKJACHUSI AOMAIIHUX >KUBOTHBIX. CopT, mopoaa, mramMm. COBPEMEHHBIE METOJIbI
CCJICKIIUH. MaccoBpIit
W WHIUBUIYaJbHBIA OTOOPHI B CEJNEKIMH PACTeHUH M >KUBOTHBIX. OIllEHKa JKCTephepa.
bnuskoponcTBeHHOE CKpemuBaHue — HHOpuAWHT. Yuctas nuHus. CKpemnBaHUE YHCTBIX
nuaui. ['eteposuc, wnu rubpuanas cuina. HepoacTBeHHOe CKpellMBaHWE — ayTOPHJIMHT.
Otnanénnas rulOpuamzanuss U e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJydYeHHUe
NOJUTIIIONA0B. JIOCTH)KEHUS CEJICKIIMA PACTEeHUH, )KUBOTHBIX U MUKPOOPTaHHW3MOB

Tema 10.2.

buorexnomorus kak OTpacjyib MpPOU3BOACTBA. I'eanas HMHXXCHCPHUS. OTanel CO3JaHus

OK-01, OK-02,
OK-04, OK-07
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OCHOBBI

pexombunanTHoi JIHK u Tpancrennsix opranusmon. Kierounas umxenepus. Kierounsie

OMOTEXHOJIOTUH KYJbTYDBIL. MukpoxkiioHaJIbHOE pa3MHOXKEHHE pacTeHHiA. Knonuposanue
BBICOKOITPOIYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHu3MOB. DKOJOTUYECKUE U ATUUYECKUE
npo6semMbl. MO — reHeTnyeckn MOIU(GUIIMPOBAHHBIE OPTaHU3MBI

Tema 10.3. IIpodeccuonajibHO OpUEHTHPOBAHHOE COAep:KaHWe (coaep:kaHMe TPHUKJIATHOTO
buorexuonoruun MO/1YJIfA)
B )KU3HH U npoeccuu | OCHOBHBIE HANPABICHUS COBPEMEHHOM OMOTEXHOIOTHH B MPOGECCHOHATBLHOMN e TEIbHOCTH
YeloBeKa. MeTtob1 OMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOIOTHH. OTuka
OMOTEXHOJIOTHYECKUX
U TEeHeTHYECKUX JKcmepuMeHToB. IlpaBunma moucka W aHanm3a OHMOAIKOIOTHYECKOM
uHpOopMaIuu

U3 Pa3IMYHBIX UCTOYHMKOB (HayyHass W ydyeOHO-HaydHas JUTepaTypa, CpeliCTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U ApyTHe)

HpaKTI/I‘IeCKOC 3aHATHC

Ne 13 Keiicel Ha aHann3 WHGOPMAIMK O HAYYHBIX JOCTIKEHUSX B 00JIACTU TEHETUUYECKHUX
TEXHOJIOTHH, KJI€TOUHOW MH)KEHEPUH, MTUIIEBbIX OMOTEXHOIOTUH.
Ne 14 3ammra keiica: npejacTaBieHHE pe3yJIbTaTOB PELICHUS KEHCOB (BBICTYIUICHHE C

MIpe3eHTaIuen)
Pasnen 11. Pemenue KeiicoB B 00,1acTH OHOTEXHOJI0THii *
Tema 11.1.1. IIpodeccuonanbHO OPHEHTHPOBAHHOE coAep:xkaHue (Coaep:kaHWe TMPHUKJIATHOTO
buorexnonoruu MOYJIs1)

B IPOMBIIIJIICHHOCTH

Pa3BuTne pOMBINIICHHOW OMOTEXHOJIOTHI M €€ NMPUMEHEHHE B JKU3HU YeNIOBEKa, MOWMCK H
aHanu3 MH(OPMAIMK U3 PA3IMYHBIX UCTOUYHUKOB (Hay4YHas W y4eOHO-Hay4Has JIMTepaTypa,
cpencTBa MaccoBoil nH(popManuu, cetb UHTEepHET U 1pyrue)

HpaKTI/ILIeCKI/IC 3aHATHA

Ne 15 Keiicbel Ha aHanu3 MHPOPMALUU O PA3BUTHH TPOMBIIUICHHOW OMOTEXHOJOTHH (I10
MUHH-TPYIIIIAM).
Ne 16 3ammra keiica: NpeacTaBiICHUE pE3yNbTaTOB PELICHUS KEHCOB (BBICTYIUJIEHHE C
MIPE3CHTAINEH )

Tema 11.1.2.
CoruanbHo-

IIpodeccuonanbHo
MOYJIs1)

OpPMEHTHPOBAHHOE cojep:kaHHe (Colep:KaHHe MPUKJIATHOTO

OK-01, OK-02,
OK-04, OK-07

* OOpaszoBarenbHas OPraHU3aLys CAMOCTOATENLHO ONPENEINAET COIEPKAHNE Pasielia, BHIOUpast OJHy M3 IpeIoxkeHHbx Tem 11.1.1 -11.1.3.
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OTHUYCCKHUEC aCIICKThI

OTUYECKHUE ACTICKThI Pa3sBUTHUA OMOTEXHOJIOTHH U MNPUMCHCHUC UX B JKU3HU YCIIOBCKA, ITIOUCK

OMOTEXHONIOTUH U aHanM3 MHPOpPMAIMM U3 PA3NIUYHBIX HUCTOYHHKOB (Hay4yHas U ydeOHO-Hay4dHas
JauTepaTypa, CpeicTBa MaccoBoi MH(GOpMaIuH, ceTb VIHTEpHET U IpyTHe)
[IpakTrHyeckue 3aHsATHS 4
Ne 15 Keiicel Ha aHanu3 uHGOpMAIMKM 00 STHYECKUX acCleKTax Pa3BUTHs OMOTEXHOJIOTHH (10
MUHU-TPYIIIIaM).
Ne 16 3ammra kelica: mpeacTaBlIeHHWE PE3yIbTaTOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3EHTALNEH )
Tema 11.1.3. IIpodeccnonanbHO OPHEHTHPOBAHHOE coAep:xkaHue (coaep:kaHWe TNPHUKJIATHOTO 6
buotexnonoruun MO/1YJIfA)
U TEXHUYECKHUE Pa3BuTHe OWOTEXHONOTHMH C TPUMEHEHHEM TEXHUYECKHX CHUCTeM (OMOMH)KEHEepHUs,
CUCTEMBI OuonH(popMaTuka, OMOHMKA) W UX NPUMEHEHHE B >KU3HM YEJIOBEKAa, MOUCK W aHaIM3
uH(pOpMallMM U3 pPa3IMYHBIX HUCTOYHUKOB (Hay4yHas W ydueOHO-Hay4yHas JIUTEparypa,
CpeJcTBa MaccoBoM MHQopMaIuu, ceTb MIHTepHeT u apyrue)
[IpakTrueckue 3aHATHs 4
Ne 15 Keiicel Ha aHanu3 wHGOPMAIMKM O Pa3BUTHU OHWOTEXHOJOTHH C TPUMEHEHUEM
TEXHUYECKUX CHCTEM (TI0 MUHHU-TPYIITIAM).
No 16 3ammra kelica: mpeacTaBlIeHHWE PE3YIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHE C
TIpe3eHTAIHNEH)
IIpome:kyTouHasi aTTecTalMs (3a4ET C OIEHKOM) 2
Bcero: 72
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3. YcaoBusi peaju3anuu NporpaMmbl I CHUILTHHBI
3.1. Jlnsa peanusanum NPOrpamMMbl  JIUCHMIUIMHBI  JOJKHBI  OBITH
NpeyCMOTPEHBI CJIeyIlIHe ClelHalbHbIe MOMeIeHUsI:

Kabuner «buonorum», OCHAIIECHHBIN 000pyI0BaHUEM: CTOJI
JEMOHCTPAIIMOHHBIM  (C  PaKOBUHOH, IIOABOJKOW MW  OTBEJICHUEM  BOJIBI,
CAaHTEXHHUKOW,  DJIEKTPUYCCKUMH  PO3ETKAMH,  aBTOMAaTaMH  aBapPHHHOTO
OTKJIIOUCHMSI TOKa), JIabOpaTOpHBIH OCTPOBHOH CTON (IBYXCTOPOHHUM, C
3alIATHBIM, XWMOCTOMKAM W TEPMOCTOMKHM TIOKPBITHEM, HAACTOIBEM, C
MOJICBETKON U SJEKTPUYECKUMU PO3ETKaMU, MOJBOJKOW M OTBEACHHEM BOJBI U
CAaHTEXHHUKOM ), CTYJI 1a00PaTOPHBIA IIOBOPOTHBIHN, PEryJIUPYEMbIH 1O BBICOTE.

JIeMOHCTpallmOHHOE 000PYyI0BAaHUE U TPUOOPHI.

JlaGopaTopHO-TEXHOJOTHIECKOE obopymoBaHue (;tabopaTopHOE

o0opynoBaHue, IpuOOPkI, HAOOPHI JI SKCIIEPUMEHTA, UHCTPYMEHTHI)

3.2 IlepeyeHb OCHOBHOW M [IONOJIHUTEJIBHOH Y4eOHO# JHMTepaTyphl,
HE00X0AMMOM 1/Isl OCBOCHM S JUCHMIIUHBI

buonorust : y4eOHMK W MPAKTHUKYM JJIs CpPEIHEro MNpodeccHoHaIbHOTO
obOpazoBanus / mox penakmued B. H. SIppiruna. —  2-e  u3m. — Mocksa :
NznarensctBo FOpaiit, 2026. — 377 ¢. — (Ilpodeccuonansuoe obpazoBanue). —
ISBN 978-5-534-09603-3. — Tekct : oanexktpoHHbld // OO6pa3oBaTenbHas
matgopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/583565

Jlanunukas, T. B. buonmorusi.  Tectbl :  yuyeOHHUK 11 CPEIHETO
npodeccuonansaoro obpaszoBanmsi / T. B. Jlamumkas. — Mocksa : U3mgarenbcTBO
FOpaiit, 2025. — 40 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-
534-14157-3. — TekcT : anekTpoHHbid // ObpaszoBarenbHas miatdopma FOpaiit

[caiiT]. — URL: https://urait.ru/bcode/567611

buonorus. ba3oBelit u yrinyonensasiid ypoBHu: 10—11 kimaccesl : ydeOHUK 115
cpeaHero obimiero obpasoBanus / moa obuiedt pepakuueit B. H. Apeiruna. — 2-e
u3n., nepepad. u gom. — MockBa : M3gatensctBo Opaiit, 2026. — 378 ¢c. —
(O6meoOpazoBatenbubiii  1uKI). — [SBN 978-5-534-16228-8. — Tekct
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URL:

anekTpoHHbI // OOpaszoBarenbHas tuiatrgopma IOpaiit [caiir].

https://urait.ru/bcode/589145

buonorus. ba3oelii u yriryosneHHbiil ypoBHU: 10—11 kiaccel : yueOHUK 1S
cpenHero oomero obpasoBanusi / moxa odOmei pegakuuen B. H. Apsiruna. — 2-e
u3n., nepepad. u gomn. — Mocksa : U3gartensctBo IOpaiit, 2026. — 378 ¢c. —
ISBN 978-5-534-16228-8. Tekcr

URL:

(O6meoOpazoBaTeNbHBIN  ITHKI). —

anekTpoHHbI // OOpaszoBarenbHas 1uiatrgopma IOpaitt [caiir].

https://urait.ru/bcode/589145

3.3. UudopMmannoHHoe o0ecnevyeHne peajin3any NporpaMmmbl

Jiis  peanuzauumu nporpamMmbl  OuOnmoreuHbli  goHn Yebokcapckoro

uHCTUTYTa (prinana) MOCKOBCKOTO MOJUTEXHHUYECKOTO YHHBEPCUTETA HMEET

ANIEKTPOHHBIE ~ oOpa3zoBarelbHble U HMH(DOpPMALMOHHbBIE JUISL

pecypchl

HCIIOJIBb30BAaHHA B O6paBOBaTeHLHOM Imponccce.

DOnekTpoHHO-0nbmoTeynbie cucteMbl (DbC), BKIIOYAIONINE 3JIEKTPOHHBIM

KaTaJor U MOJHOTCKCTOBBLIC JOKYMCHTBI:

- ObC «JIAHb» -https://e.lanbook.com/

- Ob6pazoBarenpHas miardopma FOpaiit - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

[Mpodeccronanpras 6a3a
JAHHBIX ¥ UH()OPMAIIHOHHO-
CIIPABOYHBIC CUCTEMBI

WNudopmanus o mpaBe COOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOPA)

YuurenbCkuii noprai
https://www.uchportal.ru/

Ypoku, npe3eHTaluu, KOHTPOJIbHbIE paOOThI, TECTHI,
KOMIIBIOTEPHBIE MTPOrPaMMBbI, METOIUYECKHE Pa3pabOTKU
10 PYCCKOMY SI3BIKY M JIUTEPATYPE.

Hay4JHas 3JICKTPOHHAs
oubmmoreka Elibrary
http://elibrary.ru

Hayunas anextponnas 6ubnmoreka eLIBRARY.RU - at0
KpyIHEHIIUi POCCUICKHN UH(POPMALIMOHHO-
aHAJIMTUYECKUM MopTan B 00JacTH HAayKd, TEXHOJIOTHH,
MEIUIUHBI U 00pa30BaHUs, coAepKaluid pedepaTsl U
MOJIHBIE TEKCThI Oojiee 26 MIH HAydHBIX CTaTedl U
nyOnuKanuii, B TOM 4HCJe 3JIEKTPOHHBIE BEpcUU Oolee
5600 pocCcHICKMX Hay4YHO-TEXHUYECKHX >KYypPHAJIOB, W3
KoTOpbIX Oosee 4800 »XypHaJOB B OTKPBITOM JOCTYIIE
CBOOOJTHBIN TOCTYT

OO0pazoBaTeNbHBIN
«Yuebay

opTa

Ha mopraj€ MnpEaAcCTaBJICHBI PA3JIMYHBIC TEMATUYCCKUC
pa3aciinbl, BKJIIOYAaronue KaTtajor y‘-IC6HOl"O
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o0opyaoBaHus,
IUIaHBI,  MOYPOYHbIC
KOIIWIKY, MaTepHalIbl

9K3aMEHAIlMOHHbIE U TEeMaTHYECKHUe
pa3paboOTKH,  METOJIUYECKYIO
o MH(POPMALMOHHBIM
TEXHOJIOTUSIM B IIKOJIC, TICHUXOJOTHH, JOIIKOJIEHOMY
BOCIIUTAHHUIO, JIOTIOJTHUTEIBHOMY 00pa3oBaHUIo,
yIpaBJIeHUIO 00pa30BaHMUEM M BHEKIJIACCHOW paboT

denepanbHbIi
«Poccuiickoe
oOpa3oBaHue» [DNEKTPOHHBIN
pecypc] — https://ro-edu.ru/

nopTain

@Oenepanbubiii moptan «Poccuiickoe oOpa3oBaHue» —
YVHHUKAJIbHBIA MHTEPHET-pecypc B cepe oOpazoBaHus U
HaYKH.

ExenHeBHO MyONMKyeT caMble aKTyalbHble HOBOCTH,
aHOHCHI COOBITHH, HMH(OPMAIMOHHBIE MaTEepHAIBl JUIS
IIMPOKOTO Kpyra umrateneil. ExkeHenenbHO Ha mopraie
pa3MemaoTCsl AKCKIIO3UBHBIE MaTepUalbl, HHTEPBBIO C
BEAYIIMMH CIICIUAINCTAMHU — MIEaroraMu, TICUX0JI0TaMH,
YUCHBIMH, PETIOPTAKU U AaHATUTHYECKHE CTAThH.
YuraTenu MOIyYarT JOCTYN K HOPMAaTHBHO-TIPABOBOM
0aze cdepbl 00pa3oBaHHS, OHH MOTYT TMOJB30BATHCS
CaMbIMH Pa3INYHBIMH MOJIC3HBIMU CEPBHCAMHU — TaKHMH,
KaK OHJIAH-TECTHPOBAaHHE, OINPOCHl MO aKTyaJbHBIM
TEMaM U T.1I.

4. KOHTpPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHUS JUCUUIIJINHbBI

KOHTpOJ]b H OLECHKA PC3YJIbTATOB OCBOCHUA AUCHMUIIJIMHBI PACKPBLIBAIOTCA

qyepe3 TUCIUIUIMHAPHBIC Pe3yJIbTaThl, HAIIpaBiICHHBIC HA (OPMUPOBAHUE OOIIHNX U

HpO(l)CCCI/IOHaJ'II)HLIX KOMHGTCHHI/Iﬁ 1o pasaciiaM U TeMaM COICPKAHUA y‘I@6HOI‘0

Marepuana.

Oo6mas/npodeccuonanbHast
KOMIETeHITUsI

OK O01. BsiOupats cnocoOs
pelieHus 3a/1a4
npo¢eCCuOHAITBHON
JEeSTeIbHOCTH TPUMEHUTEIBHO
K pa3jIMYHbIM KOHTEKCTaM

Pa3znen/Tema Tun OLIEHOYHBIX
MeponpusTHS

Temer 2.1 -2.3, 3.1- 3.3, 4.1- | OG¢cyxaeHue Mo BOIpocam
4.3,5.1-5.4,6.1-6.3, 7.1-7.3, | JICKIUH
8.1 8.2, 9.1-9 3. | Paspaborka rioccapus
9.4T1-0/c, 9.5MT-ofc, 10.1, 3amojHeHne  CpaBHUTEIbHBIX
10.2, 10.3M-ofc, 11.1TT-ofc | -207AM

B > TectupoBanue

YceTHBIH o1poc
apryMeHToB,

NunuBuayanbHas
caMmocCToOsTeNIbHas paboTa
[IpencraBnenue
NPAaKTUYECKUX paboT
KoHTponbHbIe paboThl

JIUKTaHT Ha UCIOJIb30BaHUE
OMOJIOTUYECKOUN
TEPMHUHOJIOTHH U CUMBOJIUKH

pe3yJIbTaToB

> TIpohecCHOHATIEHO OPUEHTUPOBAHHOE COMIEPKAHKE (COMEPKAHNE IPHKIATHOTO MOJLYJIS)
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3amura TBOpUECKUX padoT

3amura WHIUBUTY ATBHBIX
MIPOEKTOB
Brimonaenue 3aJaHul

MPOMEKYTOYHOW aTTECTAIUU

OK 02. Ucnonb3oBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi TUCKyCCHs 11O

COBPEMEHHBIC cpencta | 4.1-43, 5.1-5.4, 6.1-6.3, | BOIPOCaM JICKLHH

TOUCKA, aHam3a | 7173 8.1, 82, 9.1-9.3, Pa3zpaboTka MeHTaTbHON

ﬁH(l)OpMaHI/II/I AHTEPTPETRIE 9.4ll-o/c, 9.5I-o/c, 10.1, gi?ﬁzzi;?&inﬂrgz;;iz

u UH(POPMALIMOHHBIE 10.2, 10.311-o/c, 11.11I-0/c nabopaTOpHBIX paboT

TEXHOJIOTMH ISl BBITIOJHECHHUS [IpencraBieHue pe3ynbTaTOB

3amaq npodeccruoHaIbHOM MPAKTUYECKHUX padoT

NEeATETLHOCTH [IpencraBiaeHue yCTHBIX
COOOIICHUH C MTpe3eHTaINeH,
MMOATOTOBJICHHBIX TI0 MTEPEYHIO
HUCTOYHUKOB,
PEKOMEHTOBaHHBIX
penoaaBaTesieM

OK 04. Oddextusno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyx)aeHHE MO BOIIPOCAM

B3aWMO/ICHCTBOBATh u | 43,5.1-5.4,6.1-6.3,7.1-7.3, | nexuun

paboratb B

KOJICKTHBE M | g | 8.2, 9.1-9.3, | IIpencrasnesue  pesynbTaToB
KOMaH/ie 9.4TT-0/c, 9.5T-o/c, 10.1, gpaKTI/IIIeCKI/IX pabot ;
aluTa TBOPYECKUX paboT
10.2, 10300/c, 11L1Tofe | 50 oo JabHbIX
IIPOEKTOB
OK 07. CopeiictBoBath | Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3, | OGcyxeHue 1Mo Bompocam
COXpPaHEHHUIO OKpyXKaromen | 4.1-4.3, 5.1-5.4, 6.1-6.3, | leKuuu
Cpenbl, pecypcocOepeKeHHIO, 7.1-7.3, 8.1, 82, 9.1-9.3, Pa3paboTka rimoccapus
HgI/IMeHHTB SHAHUA | g A7 o/, 9.5TT-0/c, 10.1, 3agonHeHHe CPaBHUTENbHBIX
0 U3MEHeHWH  KJIMMaTa, TabIHII
TIPUHIUIIBL OepexIIMBOro 10.2, 10.311-0/c, 11.1M-0/c TectupoBanue
npou3BoacTBa,  3pdexkTuBHO YceTHBIM o1poc
JeicTBOBATh JIUKTaHT Ha UCIOJIb30BaHUE

B UPE3BBIYANHBIX CUTYyaIUAX

apryMEHTOB, OHOJIOTMYECKOU
TEPMUHOJIOTUU U CUMBOJIMKU
NunuBuayanbHas
camocTosTeNnbHas padoTa
[IpencraBinenue pe3ynbTaTOB
MPAKTUYECKHUX padoT
KonTponbHbie paboThl

3amuTa TBOPUYECKHUX padoT
3ammura WHIUBUTY ATbHBIX
MIPOEKTOB

Brinonnenune 3amanuit
MIPOMEXKYTOUYHON aTTECTAllUU
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