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Pabouyas nporpamma o6LieobpasoBaTenibHOM yuyebHon ancumnamHel 0L.02.03 bronorus
npegHasHauyeHa [And  M3yyeHUs  6GuonorMm B MPOGIeCCMOHaNbHBIX  06pa30oBaTe/lbHbIX
OpraHm3aumsx, peansyowmx obpasosate/ibHyH NporpaMMy cpefHero obuiero obpasoBaHus B
npefenax 0CBOEHUS1 OCHOBHOW NpoeccnoHanbHOM obpasoBaTensHo nporpaMmel CMO (OMNOrN
CrlO) Ha 6a3e 0CHOBHOro 06LLero 06pasoBaHUs NPU NOATOTOBKE KBa/IMPUKALMOHHBIX paboumx
1 CRy>kawyx rno npogeccun:

35.01.26 MacTep pacTeHMeBOACTBA

OpraHun3sauus - paspadboTymK:
rocyfapcteeHHoe  6KOpKeTHoe  MNpodeccroHanbHOe — 06pa3oBaTeNlbHOE  yupexzeHue
«Bonrorpasckuii UHAYCTPUASbHBIA TEXHUKYM»

Pazpabotumk: T.B.CkyHueBa, npenogasatens [BIMOY «Bonrorpagcknii MHAYCTPUabHLIN
TEXHUKYM.

Paboyas nporpaMma paspaboTaHa Ha ocHoBe Tpe6oBaHuin PIOC cpegHero 06LLEro
06pa3oBaHus, NpeLbABNSAeMbIX K CTPYKTYpe, COLEPXaHWUI0 U pe3ynbTataM OCBOEHWS Y4e6HOM
ANCUMNANHBI «Bronorns», 1 B COOTBETCTBUM C PeKoMeHZaumsmMy Mo OpraHM3aummn nonyyeHus
cpegHero obuiero obpasoBaHus B npejesiax 0CBOeHUs 00pa3oBaTe/lbHbIX MNPOrpaMM CpefHero
npoceccMoHanbHOro o06pasoBaHMs Ha 6a3e OCHOBHOro 00Lero 06pa3oBaHUA C  YYETOM
TpeboBaHUA (hefiepasibHbIX TOCYAAPCTBEHHbLIX 006pas3oBaTesibHbIX CTaHAAPTOB WM MOJyYaeMoit
npogeccun MM CMeuManbHOCTU  CpefiHero  MpodeccroHasibHOro  0bpasoBaHus
(rocyfapcTBeHHON NOMUTUKU B Chepe MOArOTOBKU pabounx kKagpos v AMO MuHobpHayKu
Poccum ot 17.03.2015 Ne 06-259).

Pabouas  nporpamMma  paspaboTaHa Ha  OCHOBE  MPUMMEPHON  MporpaMmbl
06LLe06pa30BaTe/IbHON AUCUMNMHLI «Bronorus» Ans npogeccMoHabHbIX 06pa3oBaTe/lbHbIX
opraHusauuin / A. B. AdaHacbea 1 ap. - Mockea ®Ir60Y AMNO WPMO, 2022. - 32 c.

PEKOMEHOOBAHA Ha 3acefiaHu npegmMeTHOM (LMKIOBOA)  KOMUCCUM  TEXHOOMMM
NPOAYKLUMN 06LLECTBEHHOIO NMUTAHWSA, eCTECTBEHHOHAYUHbIX AUCLUMNINH

Mpotokon Ne 9 oT «06» mast 2024 .

Mpeacenatens NpeaMeTHON (LMKIOBO) KOMUCCUM TEXHOMOTUW MPOLYKUMM O6LLECTBEHHOrO
NUTaHUA, eCTeCTBEHHOHAYYHbIX AUCUUNANH

C.A. Kpasey,
noanuch jaTa

OAOBPEHA Ha 3acefiaHuy METOAMYECKOrO COBETa,
npotokon Ne 8 oT «07» mas 2024 .
Ha *HO-MeTOANYECKOI paboTbl
LypbirnHa A.HO.
paTa
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEI IIPOTPAMMBI
YYEBHO JUCLHUILIUHBI 0/1.02.03 BUOJOT US

1.1. O6aacTh NpUMeHEHHUs MPOrPAMMBI
Pabouas nporpamma yue6Horo npeamera OJ1.02.03 buostorus npenHasHadeHa JUIsl peai3aiuu
cpenHero obmiero oopazoBanus B peaenax OITOII mo mpodeccun

35.01.26 Macrtep pacTeHueBOACTBA

CoBpeMeHHast CTpyKTypa o0O0IIecTBOBeaYeckoro oOpa3zoBaHusi ompeneneHa B Konmenmmun
npenogaBanus ydeOHOTo mpenmera «OOImecTBO3HAHUE» B 00pa30BaTENbHBIX OpPraHU3AIUAX
P®, peanu3yronux OCHOBHBIE oOmieoOpa3zoBarenbHble  mporpammbl.  CoaepikaHue
00IIeCTBOBETYECKOTO 00pa30BaHMsI OCHOBBIBACTCS Ha HM3YUYEHHUHM OOIIECTBA KaK CHCTEMBI U
YelloBeKa KaK CyObeKTa OOIIECTBEHHBIX OTHOIICHWH, UYTO JIOJHKHO 00ecTieunTh (hOPMUPOBAHUE
JIMYHOCTH 06yqa10merocsl, ero 0a30BBIX KOMHGTGHHI/II\/JI, CBA3aHHBIX C pa3JIMYHbBIMHU aCIICKTaMU
oO1iecTBeHHON Xu3HU. M3yuenue oOmieoOpazoBaTenbHON MUCHUTUTMHBI «OO0I1eCTBO3HAHUE)
npu peanu3anuu oOpazoBareabHbIX mporpamm CIIO HameneHo Ha (QopMuUpoBaHHE OOIIMX
KOMITETEHIMI KBaTM(PHUIMPOBAHHBIX pabOYUX, CIYKAllUX U CHEHUAINCTOB CPETHEr0 3BEHA B
paMKax ocBanBaeMou POQECCUH HITH CIIEITHATBHOCTH.

1.2. Heab ¥ n1aHupyeMblie pe3yJbTAThl 0CBOCHUS AUCHHUILIHHbI
1.2.1. Leab 001meodOpa3oBaTe/IbHOM AU CIUILINHBI

OcHOBHOM  1LI€TBI0O  M3y4YeHHUS  OOLIECTBO3HAHMS B OPraHU3alUsAX  CpeIHEero
npodeCcCHOHANBHOTO  00pa3oBaHHUsl  SBJSICTCS  OCBOGHHE  OOYy4YalONIMMHCS  3HAHUH O
poccuiickoM O0OIIecCTBE U OCOOCHHOCTSIX €ro pa3BUTUS B COBPEMEHHBIX  YCIOBHSIX,
Pa3IMYHBIX acleKTax B3auMOJCHMCTBHS JIIOJEH OPYT C IPYTOM M C OCHOBHBIMH COIIMAIIbHBIMU
WHCTUTYTaMH, COJIecTBHE (OPMHUPOBAHUIO CIIOCOOHOCTH K pereKkcuu, OIIeHKE CBOMX
BO3MOJKHOCTEH B TIOBCEIHEBHON U MpO(HeCcCHOHATBPHOU
NeSITeIbHOCTH.

KitoueBpiMM  3a7jauaMu W3y4eHHs OOIIECTBO3HAHUS C Y4YETOM MPEEMCTBEHHOCTH C
OCHOBHOM IIKOJIOW SIBJISIFOTCSI:

- BOCHUTaHUEe  OOLIEPOCCHIICKOW  WIAEHTUYHOCTH, TIPaKJAHCKOM OTBETCTBEHHOCTH,
OCHOBAaHHOM Ha WuAEIX MNaTPUOTHU3Ma, TOPAOCTH 3a JIOCTIKEHUS CTpaHbl B Pa3IUYHBIX
o0nacTsIX  KU3HMU;,  TMPUBEPKEHHOCTH JEMOKPATHYECKUM IEHHOCTSAM, 3aKpEIUICHHBIM B
Konctutynuu Poccuiickoit @enepannu;

- OCBOCHHME CHUCTEMbl 3HAaHUN 00 oOmecTBe Hu 4YeloBeke, (OPMUPOBAHUE LIETOCTHOM
KapTUHBI OOIIECTBA;

- OBJIaJICHUE  YMEHHSIMHU  TOJy4aTh, aHAIM3UPOBATh, HHTEPHPETUPOBATH U
CUCTEMATU3UPOBATH COIIMAIBHYIO uH(bOPMAIIHIO u3 pa3IMYHBIX MCTOYHHKOB,
mpeoOpa3oBbIBaTh €€ W HCIOJB30BaTh NS CAaMOCTOSATENBHOTO  pelIeHHs  y4eOHOo-
MM03HABATENbHBIX, UCCIEIOBATEIbCKUX U )KU3HEHHBIX 33/a4;

- COBEpILIECHCTBOBAHHME OIbITA NPUMEHEHUsl MMOJYYEHHBIX 3HAHUN M YMEHUU MpHU aHAIIM3e
U OIIEHKE >XM3HEHHBIX CHUTYallMil, COIUANbHBIX (DaKTOB, TOBEIEHUS JOJCH U COOCTBEHHBIX
MOCTYIIKOB B PA3NUYHBIX 00JAcTSIX OOIIECTBEHHON XH3HU C y4€TOM MpodecCHOHATbHON
HAMpPaBJICHHOCTH OPraHHU3aIUH CPEIHETo MPo(hecCHOHATFHOTO 00pa30BaHUs;

- CTaHOBJIEHUE JyXOBHO-HPAaBCTBEHHBIX IMO3ULIMI W MNPUOPUTETOB JIUYHOCTU B TEPUOL
paHHEe#l OHOCTH, BBIPaOOTKAa WHTEpeca K OCBOSHHIO COIMATBHBIX U TYMaHHTAPHBIX
JUCHUIUINH, Pa3BUTUE MOTHUBAIMU K MPEACTOSILIEMY CAMOOIPEACIICHHUIO.



1.3.2. Illianupyemble pe3ybTaThl 0CBOEHHUs 00111€00pa30BaTe/IbHOM AUCHHUIIIUHBI B
coorBercTBuu ¢ PI'OC CI10
Oco6oe 3HaueHue TUCIUIUTMHA UMEET MPH (POPMUPOBAHUH U PA3BUTUH OOIINX

KOMIIETEHIINN:

Kon wu HanMeHoBaHue
(dhopMHpyeMBIX
KOMITETEHIIU M

Ilnanupyemble pe3ynbTaThl OCBOEHUS TACIUILINHBI

Oome

JucnuninuzapHsie

OK 01. Beibupatb
CHOCOOBI peIIeHUs 3a1a4
npoheCCHOHAIILHON
JeATETbHOCTH
MIPUMCHHUTEIILHO K
Pa3IMYHbIM KOHTCKCTaM

B yactu Tpy0BOro BOCIHTAHUS:

- TOTOBHOCTh K TpYAY, OCO3HaHUE
[IEHHOCTA MAacCTEPCTBa, TPYAOIIOOHE;

- TOTOBHOCTH K aKTUBHOU
JIESITEIbHOCTH ~ TEXHOJIOTUYECKOH |
COIIMaIbHOMN HaIpaBJICHHOCTH,
CIOCOOHOCTh MHULIMHUPOBATH,
IUIAHUPOBATh M CAMOCTOSATEILHO
BBITIOJTHSTD TaKyO JIEATSIbHOCT;

- UWHTepec K pa3Iu4HbIM cdepam
podeCCHOHANBHOM IeSITeIbHOCTH,

OBJIajJeHuE YHUBEPCAIIbHBIMU
y9eOHBIMY IT03HABATEITHHBIMHU
EUCTBUSIMHU:

a) 0a30BBIC JIOTHUECKUE ICHCTBUS:

- CaMOCTOSTEIbHO (HOPMYIHPOBATh U
aKTyaJIM3upOoBaTh npobiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

- yCTaHABIIUBATH CYIIECTBEHHBII
MIPU3HAK WJIM OCHOBAHWS IS
CpaBHEHUS, KiaaccuGuKanuu u
0000111eHNS;

- ONpenmeisaTh IeMH ACATCIHLHOCTH,
3a7aBaTh IapaMeTpbl W KPUTEPHH WX
JIOCTHOKEHUS;

- BBIABIATh  3aKOHOMEPHOCTH H
MPOTHBOPEUYUS B  PacCMaTPHBAEMBIX
SIBJICHUSX

- BHOCHUTH KOPPEKTHBBI B
JIEITENLHOCTD, OLIEHMBATH
COOTBETCTBHE  PE3YJIbTATOB  LEISM,
OLIEHUBATh PUCKH TOCIEACTBHMA
JeITENBLHOCTH,

- pa3BUBaTh KPEATHBHOE MBIIUICHUE
TP PEICHUH KU3HEHHBIX MPOOIIeM;

0) 0a30BbIE HUCCIIENOBATEIBCKUE
EUCTBUA:

- BIAAETh  HaBBIKAMA  y4eOHO-
UCCIIEIOBATENbCKOM W IPOEKTHOU
JIESTETHHOCTH, HABBIKAMU pa3pelIeHHsI
pobmem;

- BBISABJIATH NMPHUYUHHO-CIICACTBEHHBIC
CBS3M U AaKTyaJU3upoOBaTh 3aJady,
BBIBUTaTh THUIOTE3y €€ pelIeHHUs,
HaXOIHUTH apryMeHThI ISt
JIOKa3aTeNbCTBA CBOMX YTBEPXKICHHUIM,
3a/laBaTh MapaMeTpbl U KPUTECPHH
penieHus;

- copMHPOBATH 3HAHHUS O MECTE W
PO OMOJIOTHU B CUCTEME
€CTECTBEHHBIX HAYK, B
(hopMUPOBAaHUM COBPEMEHHOMH
€CTECTBEHHOHAYYHOU KapTHHBI
MHUpa, B MO3HAHUU 3aKOHOB
MPUPOJIBI U PEIICHUU >KU3HEHHO
BRKHBIX COLIMAJIbHO-3THYECKUX,
KOHOMHUYECKUX, IKOJIOTUIECKIX
Mpo0JIEM YEIOBEUECTBA, a TAKXKE B
pEIIeHNU BOIIPOCOB PAIIHOHAILHOTO
MPUPOJIONIONB30BAHNS; B
(hOpMUPOBAHUHM [IEHHOCTHOI'O
OTHOILIEHUS K TIPUPOAE, OOIIECTBY,
YeI0BEKY;

- 0 BKJIAJIe POCCUHCKUX U
3apyOEKHBIX YICHBIX - OMOJIOTOB B -
pa3BuTHE OWOJIOTHH;

- pyHKIIMOHATEHOW TPaMOTHOCTH
YeNoBeKa JJISl PelIeHns
KU3HEHHBIX MPOOJIEM, YMETh
BIIAJIEET CHCTEMON OMOIOTMYECKUX
3HAHMUM, KOTOpasi BKJIIOYAET:
OCHOBOITOJIATAIOMINE
OHMONOrMYeCKue TEPMHUHBI U
MOHATHA (KU3HB, KJIETKA, TKaHb,
OpraH, OpraHu3M, BUJ, TIOMTYJISIHS,
IKOCHCTeMa, OnoIeHo3, Ornocdepa;
MeTaboJIM3M, TOMEOCTA3,
KIJICTOYHBI IMMYHUTET, OMOCHHTE3
Oernka, OMONOIMMEpHI,
JIUCKPETHOCTD, CAMOPETYJISIIHS,
CaMOBOCIIPOH3BEICHNE,
HACJIEZCTBEHHOCTh, N3MEHUYNBOCTb,
9HEPro3aBHCUMOCTh, POCT H
pasBHTHE);

OMOJIOrMYECKUE TEOPHH:

- kiueroyHas teopust T. IlIBanHa,
M. llneitnena, P. Bupxosna;

- KIJIOHAJILHO-CEIIEKTUBHOTO
nmmynurera II. Opmux, W.A.
MeuHuKOBa, XPOMOCOMHAS
TeopHUs HacJIeJCTBEHHOCTH
T.MopraHa;

- 3aKOH 3apoplieBoro cxoacraa K.
bapa;

- BBOJIIOIIMOHHAS TeopustY.




- aHaJIM3WPOBATH TOJYYEHHBIE B X0/
petieHus 3aJa4d pe3yNbTaTHI,
KPUTHYIECKU OLIEHUBATH ux
JIOCTOBEPHOCTD, MIPOTHO3UPOBATH
U3MCHCHUEC B HOBBIX YCJIOBI/IHX;

- yMCTB HepeHOCI/ITI) 3HAHUS B
MO3HABATCIBHYI0 W  MPAKTHYECKYIO
00J1aCTH KU3HEACITCILHOCTH;

- YMETb HUHTEIpUPOBATh 3HAHUS H3
PasHBIX MIPEAMETHBIX 00JIACTEH;

- BbIJIBUTAThb HOBBIC HJCH, HpezmaraTb
OpI/IFI/IHEUIBHBIe I10aXO0Abl 1 peIHeHI/Iﬂ;

CIIOCOOHOCTh MX HCITOJIb30BaHUS B

TO3HABATEILHON U COIMATbHON

MIPaKTHKE.

JlapBuHa, CHHTETHYCCKASI TCOPHS
IBOITIOLIMH, TCOPHUS AHTPOIIOT CHE3a
Y. JlapBuHa;

- Teopusi buoreonenoza B.H.
CykauéBa,

- yuenust H.W. BasuioBa - o
LlenTpax MHOr000pa3us U
IMPOUCXOKACHUA KYJIbTYPHBIX
pacTeHui;

- A.H. CeseprioBa - 0 nyTsx u
HaIIpaBJICHUAX 3BOJIOLIUU;

- B.1. Bepnauckoro - o ouochepe;
- 3aKOHBI (€IMHOO00pa3Us IOTOMKOB
MEPBOrO MOKOJICHHUS, PACILICILICHHSI
MPU3HAKOB, HE3aBUCHUMOIO
HacJIEIOBaHUAIPU3HAKOB 1.
Menpens, ClenIeHHOro
HACJICZIOBAHUSITIPU3HAKOB U
HapyleHUs CLEIUIeHus reHoB T.
MopraHna;

TOMOJIOTMYCCKUX PAI0B B
HACJIEJICTBEHHOM U3MEHUYUBOCTHU
H.W. BaBuioBa, reHeTHYECKOr 0
paBHoBecus [x. Xapau u B.
Baiin6epra;

-3apoblieBoro cxozactsa K.bapa,
OMOTreHEeTHIEeCKOro 3akoHa .
I'exkens, @. Mromepa);

- IPUHIIAITGI (YCTOTHI TaMeT,
KOMILJIEMEHTApHOCTH ); TIpaBUIIa
(muaEUMYMa FO. JInbuxa,
9KOJIOTHIECKOUTTHPAMHUIBI UM CE,
OMOMAaCCHI ¥ SHEPTHH);

- TuTIOTE3HI (KoarepBaTHOM A.M.
OmnapuHa, nepBuyHOrO OynmsoHa JK.
Xomnnetina, mukpocdep C. Dokca,
pubozmma T.Yek);

- chopMUpOBaTH YMEHUS
PacKpbeIBaTh COACPIKAHHE
OCHOBOITOJIATAIOIIHX
OHMOJIOrMYECKUX TEOPHH U THUIIOTES:
KJIETOYHOM, XpOMOCOMHOMH,
MYTAllMOHHOH, 3BOIOLIUOHHOM,
MIPOUCXOKIICHHS KU3HHU ¥ YEIIOBEKa;
- BJIAJECHUE CUCTEMON 3HAHUN 00
OCHOBHBIX METO/IaX HAYYHOTO
MTO3HAHMSI, UCTIOIH3yEMBIX B
OMOJIOrMYECKUX UCCIIEAOBAHUIX
JKUBBIX O0OBEKTOB U IKOCHUCTEM
(onrcanme, U3MEpEHNE, POBEICHIE
HaOJIIOACHU );

- cItoco0aMU BBISIBJICHUS U OLEHKU
aHTPONOTreHHBIX U3MEHEHUH B
MPUPOE;

- chopMupOBaTH YMEHUS
PacKphIBaTh OCHOBOIIOJIATAOIITHE
OHMOJIOrHYECKUE 3aKOHBI U




3akoHomepHoctu (I. Mennens, T.
Moprana, H.I1. BaBuioga, 3.
Iekkens, ®©. Mromepa, K. bapa),
TpaHMLBI KX TPUMEHUMOCTH K
JKHBBIM CUCTEMaM,

- YMCTH BBIACIIATE CYIICCTBCHHBLIC
MPU3HAKU:

- CTPOEHUSI BUPYCOB, KIIETOK
MPOKAPUOT U DYKAPHOT;
-OJHOKJICTOYHBIX U
MHOT'OKJICTOYHBIX OPIraHN3MOB,
BUJIOB, OMOT€0IIEHO30B, SKOCUCTEM H
ouocdepsr;

- CTPOEHHSI OPTaHOB M CHUCTEM
OpraHoOB PacTE€HUM, KMBOTHBIX,
YeIOBEKa,;

- TIPOIECCOB IKU3HEEATEILHOCTH,
MPOTEKAIONINXB OPTaHU3Max
pacTeHUil, >)KUBOTHBIX U YEJIOBEKA;

- OMOJIOTMYECKHUX TTPOIIECCOB:

- oOMeHa BemecTB(MeTaboII3M),
WHOPOPMAIUH | MIPEBPAILICHUS
9HEPruu,OpOKEHNSI, ABTOTPOPHOTO
1 TeTepOTPO(HOrO TUIIOB UTAHUS,
(GOTOCHHTE3a ¥ XEMOCHHTE3a,
MHTO3a, Mei03a,raMeTOreHe3a,
aMOpHOreHe3a,
MOCTAMOPHOHATBHOTO Pa3BUTHS,
Pa3MHOMEHH I, WHIUBHUIYaTEHOTO
pasBUTHSIOpPTaHU3Ma (OHTOreHe3a),
B3aMMOJICHCTBUS T€HOB,T€TEPO3NCA;
JIEHCTBHI NCKYCCTBEHHOTO 0TOOPA,
crabunmsupyromero. JBrmxymero u
Pa3pBIBAOIIETOECTECTBEHHOTO
otbopa;

- aJUTONATPUIECKOTO U
CUMTIATPHYECKOTO
BHJI000pa30BaHUS;

- BIIMSTHUSI ABYDKYIIIUX CHIT SBOFOIIHH
Ha TeHO(OH T O YIISAIINH;
~AIPUCTIOCOOIEHHOCTH OPTaHNU3MOB K
cpene OOWTaHWs, YepenoBaHUS
HaIlpaBJICHUI 3BOJIIOLINHY;

- KpYTrOBOPOTABEIIECTB ¥ MTOTOKA
SHEPTrHH B 3KOCHCTEMAX;

- MPUOOPECTH OMBIT TPUMEHEHHSI
OCHOBHBIX METOJIOB HAYYHOTO
MTO3HAHMSI, UCTIOIh3yEMBIX B
Ouoornu: HaOIOISHHS U OTIHCAHUS
JKUBBIX CHCTEM, TIPOIIECCOB U
SIBIICHUH; OpTaHU3aIluH 1
MPOBEJICHNsT OMOIOTMYECKOTr0
9KCIIEPUMEHTA, BHIIBHIKECHHS
TUIIOTE3, BBIABISTH 3aBUCHMOCTH
MEXKAY HCCIIETyEMBIMU
BEJIMYMHAMH, OOBSCHSITD
NOJTyYEHHbIE PE3YyIbTaThl U




(hopMyIHpPOBAThH BBIBOJIBI C
WCIOJIh30BAHUEM HAYyYHBIX
MOHATHM, TEOPUHN U 3aKOHOB;

- chopMHUPOBATH YMEHUS BBIJIEISATh
CYILLIECTBEHHBIE IPU3HAKHA BUPYCOB,
KJICTOK MTPOKAPHOT U 3YKAPHOT;

- OJJHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OPIraHN3MOB,
BHIOB, OMOreOI€HO30B U
9KOCHUCTEM; - 0COOEHHOCTH
MPOIIECCOB OOMEHA BEISCTB U
MPEBpAIICHUs] SHEPTHH B KIIETKE,
(doTocuHTE3a, TIACTUIECKOTO U
JHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a,
OILJIOJIOTBOPEHUS, Pa3BUTHUS U
Pa3MHOXEHHA, MHAUBUAYAJIbHOI'O
pa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
O0pBOBI 3a CyIIIeCTBOBaHHE,
€CTECTBEHHOr00TOO0pA,
BHJI000Pa30BaHUSA,
MPUCIIOCOOIEHHOCTHOPTAaHNU3MOB K
cpene oOuTaHwmsl, BIUSHUS
KOMITOHEHTOB SKOCHCTEM,
AHTPONOT€HHBIX N3MEHEHHH B
9KOCHCTEMaXCBOEH MECTHOCTH,
KpPYTOBOPOTa BEIIECTB H
MIpeBpaIIeHuedHEePTUA B Onocdepe;

- chopMHpOBaTH YMEHUS IPUMEHSTH
MONTyYCHHBIE 3HAHUS IS
00BSICHEHNS OMOIOTHYECKUX
MPOIIECCOB U SIBJICHUH, TS
MPUHATHS PAKTUYECKUX PEIIeHNH B
MTOBCETHEBHON KU3HU C IENBI0
oOecrieyeHns 0€30MaCHOCTH CBOETO
3/I0POBBS M 370POBBST OKPYKAFOIIIX
ToJIei, COOTFOICHHUSI 37I0POBOTO
o0pasa >KU3HU, HOPM TPAMOTHOTO
MOBEACHUS BOKPYKAIOIIECH
MPUPOIHOU CpEAE;

- IOHNMAHUEHE00X OTMMOCTH
WCIIOJIH30BAHUS TIOCTHIKEHUH
COBPEMEHHOU OMONIOTHUY U
OMOTEXHOJOTH /ISl pallMOHATIBHOTO
MIPUPOJIOTIONE30BAHUS;

- YMEHHEHUCIOIb30BaTh
COOTBETCTBYIOIINE apTYMEHTHI,
OHMOJIOrMYECKYIO TEPMUHOJIOTHIO U
CHUMBOITUKY JUTSI IOKa3aTeNbCTBA
POJICTBa OPTaHU3MOB Pa3HBIX
CHUCTeMAaTHYEeCKUX TPYIII;

-B3aUMOCBSI3H OPTaHU3MOB U CPEIbI
0o0UTaHMS; CMHCTBA YEIIOBEYECKUX
pac;

- He0OXOMMOCTH 370pOBOr0 0Opasza
JKU3HHU, COXPaHEHUs Pa3Hoo0pa3us
BHJIOB U DKOCUCTEM, KaK YCIIOBHS




COCYIIIECTBOBAHMUSI IPUPOJIBI U
YEIIOBCUCCTRA;

- chopMUpOBATH YMEHUS peIIaTh
OMOJIOrHYECKUE 3a1a9U, COCTABIISTh
TCHOTHITHYECKUE CXEMBI
CKPEIIUBAHUS JIJIsl PA3HBIX THIIOB
HACJICZIOBAHUS IIPU3HAKOB Yy
OpPraHHU3MOB, COCTABIISITH CXEMBI
MepeHOoca BEIIECTB U SHEPTUU B
sKocucTeMax (Leru MUTaHuA,
MUIICBBIC CETH), BBISBIISTH
MPUYMHHO-CIICJCTBEHHBIC CBS3H
MEX]TY UCCIICIYEMbIMH
OHOJIOTHYECKUMU 00bEKTAMH,
MPOIIECCAMU U SIBJICHUSIMU;

- JIeNIaTh BBIBOZBI M MPOTHO3BI HA
OCHOBAHUH TMOJTy4ECHHBIX
PE3YNBTATOB;

- chopMHUPOBATH YMEHHS
KPUTHYECKHU OI[CHUBATh
WH(pOPMAIUIO OHOJIOTHIECKOT0
COJIEpKaHUs, BKIFOYAOIILYIO
MICEBIOHAYYHbBIC 3HAHUS U3
Pa3IMYHBIX KCTOYHUKOB (CpeICTBa
MaccoBOM MH(OPMALIUH, HAYYIHO-
TIOIYJISIPHBIE MaTEePHAIIbI);
MHTEPIPETUPOBATH dTHUYECKHE
ACIEeKTHl COBPEMEHHBIX
HCCIIENOBAaHUI B OMOJIOTUH,
MeINIINHE, ONOTEXHOOTHH;

- paccMaTpuBaTh riI00aTbHBIE
AKOJIOTHIECKHE TIPOOTIEMBI
COBPEMEHHOCTH, (pOpMHUPOBATH IO
OTHOIIIEHUIO K HUM COOCTBEHHYIO
TTO3UIINIO, YMEHHE OIEHUBAThH
STHUYECKHUE ACTIEKTHI COBPEMEHHBIX
WCCIIEZIOBaHUN B 00JIaCTH
OMOTEXHOJIOTHH ¥ TeHETUIECKUX
TEXHOJIOTUH (KIOHUPOBAHUE,
HCKYCCTBEHHOE OITJIOJIOTBOPEHUE,
HaIpaBlieHHOE H3MEHEHHE TeHOMa U
CO3/IaHUE€ TPAHCTEHHBIX
OpPTaHHU3MOB);

- chopMUpOBATH YMEHUS CO3J1aBATh
COOCTBEHHBIE MICHMEHHbBIE U
YCTHBIE COOOIIIEHHSI HA OCHOBE
Ononornyeckoit HHPpOpPMaIUU U3
HECKOJIbKUX UCTOYHUKOB,TPAMOTHO
HCIIOJIb30BaTh MOHATUHHBINA
arnmapat OHOJIOTHH;

- YMETh BBIJIBUTATh TUIIOTE3HI,
MIPOBEPATH UX
AKCIEPUMEHTATIHHBIMU CPEJICTBAMH,
(hopMyIHpys 1IeTh UCCIENOBaHUS,
aHAM3UPOBATH MOTyYCHHBIE
pE3yIbTATHI U IENATh BBIBOBI;

- IPUHUMATH YYaCTHE B HAYYHO-
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HCCIICZIOBATEIIBCKON padoTe 1o
OHOJIOrHH, SKOJIOTHH U MEAUIIMHE,
MPOBOIUMON Ha 0a3EUIKOIBHBIX
HAyYHBIX OOIIECTB U MyOJIHMYHO
MPEICTABIIATh MOTYYCHHBIC
pe3y/bTaThl HA YYCHUYECKUX
KOH(epeHIUSIXPa3HOro YPOBHSI;

OK 02. Ucnonn30Bath
COBPEMEHHBIE CPEACTBA
MOWCKA,aHaJi3a U
HMHTEPIPETAIUU
nHpOPMAITUH U
MH(OPMAIMOHHBIC
TEXHOJIOTUH JJIs1
BBITIOJTHEHHUS 3314
npoheccCroHaIbHON
JESITETbHOCTH

B obnacTu leHHOCTH HayYHOTO
MIO3HAHMSL:

- ¢(hopMHUPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U
00IIIeCTBEHHOM MPaKTHUKH, OCHOBAHHOT'O
Ha JTUaJiore KyJabTyp, CIIOCOOCTBYIOIIETO
OCO3HaHHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPILIEHCTBOBAHUE SI3bIKOBOW U
YUTATENHCKON KYJIBTYPBI KaK CPEICTBa
B3aUMOJICUCTBUS MEXIY JIOJIbBMU U
IIO3HAHUA MHUpa,

- OCO3HAHHE LIEHHOCTH HAYYHOH
JACATCIIbHOCTH, TOTOBHOCTH
OCYIIECTBIIATH TPOCKTHYIO U
HCCIIEIOBATEILCKYIO JIESITENbHOCTh
WHAWBUAYaILHO U B TPYIIIIE.
OguajieHue yHUBEpPCATbHBIMA
y4eOHBIMU TIO3HABATEIbHBIMU
JEACTBUSAMU:

B) pabora ¢ uH(pOpMaLuei:

- BIIQJICTh HABBIKAMU MTOYYCHUS
nH(POPMAITUH U3 UCTOYHUKOB Pa3HBIX
THUTIOB, CAMOCTOSITENIHHO OCYIIECTBIIATh
MOUCK, aHAaJIN3, CHCTEMATU3AIHIO U
HHTEPIPETAITNIO HHPOPMAITIN
Pa3INYHBIX BUJIOB H GOpM
MpECTaBICHUS;

- CO3/IaBaTh TEKCThI B PA3INIHBIX
(hopmaTax ¢ yueToMHa3HAYECHUS
nHGOPMAITUH | TIeTICBOA ayTUTOPHH,
BBIOHpAs ONITUMAIBHYIO (hopMy
MPECTABICHUS U BU3yaTU3aIlHH;
OIICHUBATD JIOCTOBEPHOCTH,
JETUTUMHOCTD UH(POPMAIHH, ee
COOTBETCTBHE MIPABOBBIM U MOPAIBHO-
STHYECKUM HOPMAM;

- HCIIOJIB30BaTh CPEJICTBA
HHGOPMAITUOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
PEIICHUN KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX U OPTaHU3aIHOHHBIX
3a/1a4 ¢ COOI0IeHneMTpeOOBaHU
PrOHOMHKH, TEXHUKH 0€30I1aCHOCTH,
TUTHEHBI, pecypcocOepexeHus,
MPaBOBBIX U ITUYCCKUX HOPM, HOPM
nH(POPMALMOHHON 0€30acCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS U
3alUTHl HHPOPMAIHH,

- chopMUPOBATH YMEHUS
KPUTUYCCKH OLICHUBATH
UH(pOpPMAaIUIO OMOJIOTHIECKOT0
CoJIepKaHusl, BKITIOYAIOIIYIO
INCEBJAOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX HICTOYHUKOB (CpeaCTBa
MaccoBOM MH(OPMAIIUHU, HAYIHO-
MIOMYJIIPHBIE MAaTEepPHAIbI);

- HHTEPIIPETUPOBATH ATHUECKHE
ACICKTBI COBPEMEHHBIX
HCCIIeIOBAHMI B OMOJIOTHH,
MeIUIMHE, OMOTEXHOIOTHH;

- HHTEPIIPETUPOBATH ITHYECKUE
ACIEKTBI COBPEMEHHBIX
HCCIICIOBAHUN B OHMOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHM;

- paccMaTpuBaTh TII00ATBEHEIE
AKOJIOTHIECKHE TIPOOITIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH IO
OTHOIIIEHUIO K HUM COOCTBEHHYIO
MTO3UIINIO, YMEHHE OLIEHUBAThH
STHUYECKHE ACTIEKTHI COBPEMEHHBIX
WCCIIEZIOBaHNN B 00J1aCTH
OMOTEXHOJIOTHH M TEHETUIECKUX
TEXHOJIOTHH (KJIOHHPOBAHHE,
MCKYCCTBEHHOE OILIOIOTBOPEHNE,
HaIpaBlieHHOE N3MEHEHNE TeHOMa U
CO3/IaHN€ TPAHCTEHHBIX
OpraHU3MOB);

- chopMUpOBATH YMEHUS CO3aBATh
COOCTBEHHBIE MICHMEHHBIE
YCTHBIE COOOIIEHHSI HA OCHOBE
Omonornyeckoit HHpOpMaIUu U3
HECKOJIbKUX NCTOYHHKOB,TPAMOTHO
WCIIOJIb30BaTh MOHSITUHHBINA
arnmapat OMOJIOTHH.
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nH(POPMALTMOHHON 0€301aCHOCTH
JIMYHOCTH.

OK 04. DddexTuBHO
B3aUMOJICICTBOBATh U
paboTath B

KOJUICKTUBE U KOMAH/C

-TOTOBHOCTB K CAMOPa3BUTHIO,
CaMOCTOSITENbHOCTH H
caMoOIpeIeNeHHIO;

-OBJIaJICHUE HaBBIKAMU y4eOHO-
UCCIIEI0BATENBCKON, IIPOEKTHON U
COLIMAJILHOM JeATCIbHOCTH,

- OBJIQJICHNE YHUBEPCAITLHBIMU
KOMMYHUKaTUBHBIMH JICHCTBHAMHU:

0) coBMeCTHas JACATEIbHOCTD:

- IOHUMATb U UCIIONb30BaTh
MPEUMYIIIECTBA KOMAHIHON 1
WH/INBUTyalbHOMN paboThI;

- IPUHUMATH LIEJIM COBMECTHOM
JeATeIbHOCTH, OPraHW30BBIBATHH
KOOPJIMHUPOBATH IEUCTBHSI 110 €€
JOCTHXKEHHUIO: COCTABIIATH IIJIaH
JIEHCTBUH, PaCIPEAENATh POJIU C y4ETOM
MHEHUH y9aCTHHUKOB OOCYXKIIaTh
pe3yIbTaThl COBMECTHOU padoTHI;

- KOOPJIMHUPOBATH U BBITIONHSATE Pa0OTY
B YCIIOBHSIX PEATbHOI'0,BUPTYaILHOTO U
KOMOMHHPOBaHHOTO B3aUMOJICHCTBUSI;
OCYIIECTBIATH MTO3UTHBHOE
CTpaTern4eckoe MOBEICHHE B
Pa3IMYHBIX CUTYaLUsX, TPOSIBIATH
TBOPYECTBO M BOOOpakKeHHE, OBITh
MHUITAATHBHBIM

OBnasneHne yHUBEpCAIbHBIMHU
PETyISTUBHBIMUA JEWCTBUSMHU:

T) IpuHITHE ce0s U APYTHX JFOIEH:
MIPUHUMATH MOTUBBI U apTYMEHTHI
JIPYTUX JIOAEH MTPH aHAIN3EPE3yIIHTATOB
JIeSITEITFHOCTY,

MIPU3HABaTh CBOE MPAaBO U MPaBO
JIPYTUX JIFOJIeH Ha OIMMOKH;

pa3BHUBaTH CIIOCOOHOCTh MOHWMATH MHP
C TIO3WIIMU JIPYTOTOYeIOBeKa

- c¢(OpMHPOBATH YMEHUS CO3/1aBATh
cOOCTBEHHbIE MMCHbMEHHBIE U
YCTHBIE COOOIICHUSI HA OCHOBE
Ouonornueckoi HHGOpMAHN U3
HECKOJIbKUX UCTOYHUKOB, 'PAMOTHO
HCIIOJIb30BATh IOHATUWHBIN anmnapar
OHOJIOTHH;

- YMETh BBIBUTaTh TUTIOTE3HI,
MPOBEPSITH UX
IKCIIEPUMEHTAIILHBIMH CPEICTBAMH,
(bopMynUpysl 1IeNb UCCIIeIOBAHUS,
aHAIIM3UPOBATH MOTyYEHHBIC
PE3YNBTAaTHI U JIeJaTh BBIBOJIBL;

- IPUHUMATH Y4acTHE B HAyYHO-
HCCIIEZIOBATENbCKOM padoTe 1o
OMOJIOIHH, DKOJIOTHH U MEIUIIMHE,
MIPOBOAMMON Ha 0a3eTTKOIBHBIX
Hay4YHBIX OOIIECTB M MTyOIHIHO
MPEJICTABIIATE TOyYeHHBIC
pe3yNbTaThl HA YUSHHYECKUX
KOH(epeHIUAXPa3HOTO YPOBHSI.

OK 07. CogneiicTBOBaTh
COXPaHEHHUIO
OKpYXaroleil cpenpl,
pecypcocbepexeHuto,
MIPUMEHATH 3HAHUS 00
W3MEHEHUH KJIMMAaTa,
MPUHLUIIBI OEPEKITNBOTO
MIPOU3BOCTBA,
a¢dexTuBHO NeiicTBOBATH
B YpPE3BBIYAMHBIX
CUTYyaLUsX

B 00macTi 3K0J10rn4eckoro BOCIUTAHMS:

- c(hopMHUPOBAHHOCTDH HKOJIOTHIECKOM
KYJbTYPHbI, TOHAMaHNE BITHSTHUS
COITUATHHO-3KOHOMHUYECKHIX TTPOIIECCOB
Ha COCTOSIHUETIPUPOJHON U COLIUATBHON
Cpelpl, 0OCO3HaHUE TII00aTBLHOTO
XapakTepa IKOJOTHUECKUX POOIIeM;

- IUNITAHUPOBAHHE U OCYIIECTBIICHIE
JEHCTBUI B OKpYXalOLlEH cpene Ha
OCHOBE 3HaHUS IIeJIell yCTOHYNBOTO
Pa3BUTHS YEJIOBEUECTBA;

- aKTUBHOE HENPUATUE ACUCTBUH,
MPUHOCAILIUX Bpel OKPYKaIOIEeH Cpee;
- YMEHHUE IPOrHO3UPOBATH
HEOIAronpUsATHBIC IKOJIOTHIECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX
JeMCTBUH, MPENOTBPAILATh UX;

- pacllupeHHe OMbITa JESITENbHOCTH

- BJIaJIETh CUCTEMOI 3HAHHUI 00
OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMUSI, UCTIONTE3YEMBIX B
OHOJIOTHYECKHUX MCCIIENOBAHUSIX
SKMBBIX OOBEKTOB U DKOCHCTEM
(omucaHue, u3MEpEHHE, MPOBEICHUE
HaOJIIOACHU );

- cr1oco0aMH BBISIBIIEHHS U OLIEHKH
AHTPOIOTCHHBIX U3MECHEHUH B
MPUPOJIC;

- YMETh BBISIBJIATH OTJIMYUTEIBHBIE
MPU3HAKH JKUBBIX CHCTEM, B TOM
qrclie rpu0OB, PaCTEHUH, )KUBOTHBIX
Y YeJI0BEeKa; MPUCIIOCOOIECHHOCTh
BHJIOB K CpeJle OOMTaHUS,
a0MOTHYECKUX U OMOTUYECKUX
KOMIIOHEHTOB DKOCHCTEM,
B3aMMOCBSI3€i OpPraHU3MOB B
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3KOJIOrMYE€CKOU HAIpPAaBIEHHOCTH;
- OBJIaJICHUE HABBIKAMHU Y4eOHO-
HCCIIEN0BATENBCKOM, IIPOEKTHON U
COLIMAJIBHOM IS TEILHOCTH.

COO0LIECTBaX, AHTPOIOTCHHBIX
U3MEHEHUI B 9KOCHCTEMaX CBOCH
MECTHOCTH;

- YMETh BBIICISATH CYIICCTBEHHBIC
MPU3HAKK OMOJOTUYECKUX
MPOLIECCOB: 0OMEHA BEIECTB
(Merabonm3m), nHpOpMaIKU 1
MIPEBPALICHUS SHEPTHH, OPOKEHUS,
aBTOTPO(HOr0 U rerepoTpodhHOTO
TUTIOB IUTaHUs, (OTOCHHTE3a U
XEMOCHHTE3a, MUTO03a, ME03a,
raMeToreHesa, SMOpHOrene3a,
MOCTIMOPUOHAILHOTO Pa3BUTHS,
Pa3MHOXEHHA, UHIWBUIYAaJIbHOT'O
pa3BUTHS OpraHU3Ma (OHTOreHe3a),
B3aMMO/JICHCTBUS TEHOB, FETEPO3UCA;
- ISWCTBHUI HCKYyCCTBEHHOT'O 0TOOpA,
CTaOUITU3UPYIOIIETO, ABMKYILETO U
Pa3phIBAIOIIEr0 ECTECTBEHHOTO
otbopa;

- aJJIONAaTPUYECKOTO U
CHMITATPUYECKOTO
BHJI000PA30BAHUS; - BIUSHUS
JABVXXYHIUXCHUIT OBOJIFOIWHN HA
reHO(OH/T IO YJISLIUH;
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K
cpene oOuTaHMs, YepEIOBAHMS
HaIpaBJIeHUN 3BOJIIOIUY;

- KPYroBOpOTa BEIIECTB U MOTOKA
OHEPTrUH B DKOCHCTEMAX.

IIK 6.2

OcCymIecTBIATh, TEKyIIee IUIAHUPOBAHWE, KOOPAWHAITUIO JESITEILHOCTH

MMOAYMHEHHOTO TIIEpCOHaNma ¢
oApa3aeICHUSIMU.

Y4eTOM B3aUMOJIEHCTBUS C JIPYTHMH

K 6.3

Opranu3oBBIBaTh pPECypcHOE obOecliedeHrne AeATENbHOCTH TOAYNHEHHOTO

TepCcoHaIa.

IIK 6.4

OcymiecTBIsATh  OpraHU3AIHIO
TTOAYMHEHHOT O TIepCoHaIa.

KOHTPOJb ~ TEKyIIeH  JesITeThHOCTH
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2. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCITATLIAHBI

2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHO#l padoThI

Bua yuyeOHo# paGoThl

Oovem uacos

MaxkcuMaJjibHasi ydeOHasi HArpy3Ka (Bcero) 144
B TOM YHCJIE:

OcHOBHOE coJiep:KaHue 128
B TOM YHCJIE:

TeopeTnYecKoe 00yueHue 70
J1a0opaTOpHbIE 3aHATHUSA 14
NPaKTHYeCKHe 3aHATHS 44
IIpogeccuonaibHO-OpHEHTHPOBAHHOE cojiepkaHue (conep:xanue 26
NPHUKJIATHOT0 MOAYJIA)

TeopeTHYecKoe 00yueHue 26
NPaKTHYeCKUe 3aHATHS 0
J1a00paToOpHble 3AHATHS 0
IIpome:xxyTouHast arrecranus - (i ¢ epeHuMpoBaHHbIN 3a4eT 16
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2.2. TemaTnueckuii miaH u coaep:xxanue yuyeonoi mucunmiauabl 0/1.02.03 buoaorus

HaumenoBanue pa3aeiioB u
TEM

Conep:kanue y4e0HOro0 MaTepHuaJia, J1adopaTopHble U MPAKTHYECKHeE PA0OTHI.

O0beM yacoB

dopmupyemble

1

2

3

KOMIICTCHIIMU
7

Pazoen 1. Knemka — cmpykmyprno-QyuKuuoHanbHas eOuHuua Hcueozo

36

Tema 1.1. buojorus Kak
HayKa

OcHoBHOE COACPKaHUuE

2

Teopuernyeckoe odyueHue:

buonorus xak Hayka. CBsi3b OMOJIOTHU C IPYTUMH HayKaMu: OMOXUMMsI, OMopU3uKa,
O6uoHuKa, reHoreorpagus u ap. Poias u Mecto 6uosnoruu B GopMUpPOBaHUU
COBPEMEHHOU HaAyYHOU KapTHUHBI MUpa. 3HAUCHHUE OMOJIOTHUECKUX 3HaHUH. McTopus
O6uonoruu. 3HaueHUe [UTOJIOTUH [T pa3BUTHS OMOJIOTUU U TIO3HAHUS IPUPOJIBI.
MeTopl IUTOIOTHUH: MUKPOCKOIIHS, XpoMaTorpadus, 37IeKTpodopes, METOT
MEUEHBIX aTOMOB, Ju(depeHITnaTbHOE ICHTPUPYTUPOBAHNE, KYIbTYpa KIETOK

2

OK 02

Tema 1.2. Oo0man
XapaKTePUCTUKA JKU3HU

Copep:xaHue y4e0HOro marepuaja

Teoperuyeckoe o0yueHue:

PaznooOpaszue 6mocucrem. Opranmusaius OMOJIOTHIECKUX CUCTEM. Y POBHH
OpraHu3aIui OMOCHCTEM: MOJICKYIISIPHO-TEHETHYECKHIH, OPraHOMTHO-KJICTOYHBIH,
OpraHW3MEHHBIH, MOMY/ISIIMOHHO-BUI0OBOM, SKOCUCTEMHBIN (OHOTEOIIEHOTHIECKHUT),
ouocdepnsiii. Hayku, nzydatoniue 6Moiornaeckiue 00ObeKThl Ha Pa3HBIX YPOBHIX
opranu3zaiuu xu3Hu. O0Ias XapaKTepUCTUKA )KU3HU, CBOWCTBA )KUBBIX CUCTEM.
[Tpornecchl, mpoucxoasmxe B ONOCUCTEMax

OK 02

Tema 1.3. buosornuecku
BAaKHBbIE XUMHYECKHE
COoeIMHEeHUSA

Copep:xaHue y4e0HOI0 MaTepuaJja

Teopernueckoe o0yueHue:

XuMHYeCcKu# cocTaB KIeTKU. Heopranuueckue BeecTBa KIeTKH, UX
Oouonorudeckas poJib. OpraHu4eckue BeuiecTBa KieTku. bronoruueckue mojmmepsl.
benku. Ctpykrypa u ¢pyHKIuU 6€7IK0BOI MOIEKYIbl. DepMEHThI, TPUHIIUIT UX
necTBus. YrieBosl. buonornyeckue GyHKIUH YTIIEBOAOB.

Jlunuael. OOmumii mad crpoenus. ['napodunbHo-TuaApO)OOHBIE CBOMCTBA.
Knaccudukanus nununos. buonornyeckue ¢pynkunn munuaoB. AT®. CtpoeHue
MoJiekyinbl AT®. buonornyeckue pynkunu ATD

IIpakTHYecKHe 3aHATHSA

Ponb 6CJ'IKOB, YIJICBOJAOB U JKUPOB B OPraHU3ME 4YCJIIOBCKA. BurtamuHbsl u
OMOJIOTHUYECKH aKTUBHBIC I[O68.BKI/I, HX 3HAYCHHUC B )KU3HU OpraHnu3Ma 4C€JIOBCKaA.
I'umno- ¥ aBUTaMHUHO3BI UX MTOCIEACTBUS. HpCI[CTaBJ'ICHI/IC YCTHBIX COO6H.ICHHﬁ C

OK 01
OK 02
OK 04
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HpeBeHTaHHeﬁ, MOATOTOBJICHHBIX MO NICPEYHIO HCTOYHUKOB, PCKOMCHIOBAHHBIX
MMperoaaBaTcjicm

JlabopaTopHble 3aHATHUS:

JlabopaTtopnas paborta “Onpenenenue ButamuHa C B IPOayKTax MUATAHUS .
HOI[FOTOBKa BapHWaHTOB OIIbITA, Ha6J'IIOIIeHI/IC 3a KaQUYCCTBCHHBIMU PCAKIIUAMMU,
3aroJiHeHue paboueit TabIuIIbI,

UHTEepIpeTays Ha0l1aeMbIX SIBI€HUHN, (OPMYITMpPOBAaHUE BBIBOJIOB

JlabopatopHnast padota «I'unpoduiasHO-TUIPOPOOHBIE CBOMCTBA JIMITHIOBY»
HO)IFOTOBKa BapuWaHTOB OIIbITA, Ha6J'IIOI[eHI/I€ HN3MCHCHUA paCTBOPUMOCTH JIMITNAOB,
3aroJIHeHne padouel TaOIUIIbl, HHTEPIpPETallus HaOII0JaeMbIX SIBIICHUM,
(dhopMynupoBaHKe BHIBOIOB.

Tema 1.4. CTpykTypHO-
GyHKIHOHAIbHAS
OPraHM3anus KJIETOK

Conep:xxanue y4yeOHOro marepuaja

Teoperuyeckoe o0yueHue:

Knerounas teopus (T. llIBann, M. [llneiinen, P. Bupxos). OcHOBHbIE MOJIOXKEHUS
COBPEMEHHOM KIJIETOYHON TeopHuu. THUIIBI KIETOK: dyKapUOTHYECKas 1
npokapuoTrueckas. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK S3YKapuOT
(pacTuTenbHOM, )KUBOTHOU, TpHOHOI). CTpoeHNE TPOKAPHOTUUECKON KIICTKH.
OcoOeHHOCTH CTPOCHHS TeTepOoTPO(PHON U aBTOTPOPHOM MPOKAPHUOTHUECKHIX
kieTok. CTpoeHue miaazmMaTiHueckoir MemOpaHnsbl. TpaHCHOPT BEIIECTB Yepes
IU1a3MaTHYECKYI0 MEMOpaHy: MaCCUBHBIN U aKTUBHBIN. DHAOIUTO3: MTMHOIUTO3,
(arouuto3. Ixk3ouuTo3. O00I0UKa UK KIeToUHas cTeHKa. CTpyKTypa U (pyHKIIHH
KJIETOYHOU CTEHKH

pacTeHui, rpuboB

N N

Hutomnnasma. Luro3oins. Lutockener. OnHoMeMOpaHHbIE OPraHOUAbI KIETKU:
sHomnazmatrueckas cetsb (O1IC), annapar ['osib/pKu, TM30COMBI, IEPOKCUCOMBI,
BAKyOJIM PacTUTENbHBIX KIeTOK. CTpoeHue U (pyHKIMH 0JHOMEMOpaHHbBIX
opraHousioB knetku. Kinerounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOU/IBI KJIETKU: MUTOXOHJIPUH, TUIACTH/IBI: XJIOPOILIACTEI,
XPOMOIUIACTHI, JIEHKOIIACThI, UX CTPOEHUE U (QYHKUUU. SIAepHbIil annapaT KIETKH,
CTpO€HHE U (PYHKIIUU.

HememOpaHHbIe OpraHOM bl KJIETKH: pEOOCOMBI, MUKPOTPYOOUKH, KJIECTOUHBIH
1eHTp. OpraHouibl IBUKECHUS:

pecHUYKH M KIyTUKU. CTpoeHue U pyHKIIMY HeMeMOpaHHBIX OPraHOUI0B KIETKU

JlabopaTopHble 3aHATHS:

OK 01
OK 02
OK 04
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JlabopatopHnas padota «CTpoeHHe KIeTKH (pacTeHUs, )KUBOTHBIC, TPHOBI) U
KJIETOYHBIE BKIIOYCHUS (KpaxMal, KapoTHHOUIbI, XJIOPOIIIACThI, XPOMOTLIACTHI)»
[IpuobpeTenne onpiTa MPUMEHEHUS TEXHUKA MUKPOCKOTIMPOBAHUS TIPH BBHITIOJHEHUU
1a00paTOpHEIX PaboT.

[ToaroToBKa MUKpOIIpEnapaToB, HAOIIOAEHUE C TOMOIIBbI0O MUKPOCKOTIA, BHISIBIICHHE
pa3 YN MEXly N3y4aeMbIMU 00bEKTaMH, HHTEPIPETAHs HAOII01aeMBbIX SBIICHHH,
(hopMynMpOBaHKE BHIBOJIOB

JlabopaTtopHnast padota «IIpoHuIaeMocTh MeMOpaHBbI (T1a3MOJIN3, JETIIIa3MOIIN3))
[IpnoOperenune onbiTa MPUMEHEHHUSI TEXHUKH MUKPOCKOIIMPOBAHUS IIPU BHIIOJHEHUH
nabopaTopHbIx paboT. [ToaroroBka MUKpompenapaToB, HabIIOIEHNE C TTOMOIIBIO
MUKPOCKOTIa, BBISIBJICHHE Pa3IMUUil MEXIY U3y4aeMbIMU 00bEKTaMH,
HHTEPIpPETAIs HAOII0MaeMBbIX SIBJICHHUH, (hOPMYJIHPOBAHUE BHIBOJIOB

Tema 1.5.
CrTpykTypHO-
GyHKIHOHAIbHBIE

dakrop
HACJIeICTBEHHOCTH

OcHOBHOE coiepkaHue

Teoperuyeckoe o0yueHue:

N

Crtpoenune XxpoMocoM. XpOMOCOMHBIN HA0OP KIETOK, TOMOJIOTUYHBIC U
HErOMOJIOTMYHBIE XPOMOCOMBI, TaIlJIOUTHBINA U AUTUIOUIHBINA Habop. HykiennoBbie
kuciotel. JJHK nu PHK. Ctpoenue HykinenHOBBIX KUCIOT. HykineoTuapl.
Komniementapusie azotucteie ocHoBanus. [Ipasuno Yapradda. Ctpykrypa JJHK —
NBOWHAs criupaib. MectoHaxoxaenue u omonornueckue Gpynkuu JJHK. [JTHK-
skcneptusa. Buapl PHK. ®ynkiuun PHK B kietke.

IlpakTnyeckue 3aHATHS:

Pemenne 3a1a4 Ha onpCaAcICHUC NTOCIEA0BATCIbHOCTH HYKJICOTHUAOB

OK 01
OK 02

Tema 1.6. IIpoueccol
MAaTPHYHOI0 CHHTE3a

OCHOBHOe coJepKaHue

N

Teopernyeckoe od0yueHHe:

N

Marpuunsliii cunte3 JIHK — pernukanus. [punnune perukanuu JIHK.
Mexanusm permkanuu JIHK. Perapanusa JIHK (moperiekaruBHast,
nocrpernsekaruBHas). Peakuun marpuynoro cunresa. [IpuHuun
KOMIUIEMEHTApHOCTHU B peakuusx MarpuuHoro cunresa. JJHK u renst.
I'enernueckuit xkox, ero cBoricrea. Tpanckpunims — matpuunbsiii cuHTe3 PHK.
Tpaucnsanus u e€ stanbl. YcnoBus 6uocunresa 6enka. Ctpoenue 1-PHK u
KOJMPOBaHUE aMUHOKUCIOT. Posib pubocoM B OGHocuHTE3e Oernka

IIpakTHYecKHe 3aHATHSA:

Pemenne 3agad Ha ONPCACIICHNUC MOCIICAOBATCIBHOCTH aMUHOKHCJIIOT B MOJICKYJIC

OK 01
OK 02
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Oenka.
Pewrenne 3amau Ha onpeneneHue NOCIeN0BaTEIbBHOCTH AMUHOKHCIIOT B MOJIEKYJIE
Oelika B ciiyyae M3MEHEHUSNOCIe0BaTeIbHOCTH HyKIeoTu10B JJHK

Tema 1.7. HekjieTouHbIE
(popmbI KU3HU

OcHoBHOE COoACPKaHUE

TeopeTn'{ecKoe oﬁyqelme:

Bupychl — HeknieTouHble (pOpMBI XKU3HU U 00IUraTHble napa3utel. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. KU3HEHHBIN LHKII
JHK-conepxamux Bupyco, PHK-conepxamux Bupycos, 6akrepuogaros. BUY,
renaTuT YyeaoBeKa.

bakrepuun. O0uias xapakrepuctuka. [lonarue mramm. Bupycsl u 6akrepun:
CXOJICTBA U Pa3INYMs

IIpakTHYecKHe 3aHATHSA:

N

Bupychble u OakrepuanbHblie 3a0601eBanus. OOIMe MPUHIMITBI HCTIOIb30BaHUS
JIEKapCTBEHHBIX BelecTB. OCOOEHHOCTH NPUMEHEHUS! aHTHOMOTHKOB.

[IpencraBineHne yCTHBIX COOOIIEHHA C MPE3CHTALMEH, TIOTOTOBICHHBIX TI0
MEPEYHI0 UCTOYHHUKOB, PEKOMEHIOBAHHBIX IIPETIOIaBaTEIIEM

0K 02
OK 04

Tema 1.8. O0MeH BelecTB
U NpeBpalleHue JHepruu B
KJIeTKe

OcHOBHOe coaepxaHue

Teopernyeckoe o0yyeHue:

AcCUMWISLNS U JUCCUMUIIALIUS — JIBE CTOPOHBI MeTabonn3Ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(DHBIN U

reTepoTpodHBIN, a3pOOHBIH U aHA3POOHBIN. DHEpreTHYecKoe odecreueHre
kietku: npepamenue AT® B oOMeHHBIX mporieccax. DepMeHTaTUBHBINA XapakTep
peaxIuii KJIETOYHOro MeTaboIn3Ma

[lepBu4HbBIN CHUHTE3 OPraHUYECKUX BEIIeCTB B KieTke. [lnactuueckuii oOMeH.
®doTtocuHTe3. XeMOCHHTE3. AHAPOOHBIN dHEpreTHUecKuid oOMeH. AHa’pOOHbIE
opranu3Msbl. bpoxeHnue, aBTOTpO(HbII U reTepoTpodHBINA TUIT TUTAHUSL.
AHa’pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKThl OMOTEXHOJIOTUU. DTaIlbl
SHEPreTUYECKOro oOMeHa.

I'muxonu3. buonornyeckoe OKHMCIECHUE, WM KIETOYHOE AbIXaHUE

OK 02

Tema 1.9. )KuzHeHHbII
HUKJIKJeTKH. MUTO3.
Meiio3

OcHoBHOE corep:kaHmne

Teopernueckoe odyueHnme:

Knerounslii nuki, ero nepuonsl u perynsuus. [lepuoast naTepdassl ux

OK 02
OK 04
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ocobenHoctH. uddepeHunanyst KISTKH 1 apecT KJIETOYHOro Iukia. Jlenenne
KJIeTKH — MUTO3. CTauy MUTO3a U MpOUCXosiue nporecchl. Kapuokunes u
HUTOKHHE3. brosiornyeckoe 3HaueHne MUTo3a. Menos — peIyKIMOHHOE JIEJICHUE
KJIETKHU.

Cramuu meiio3a. Meiio3 — 0CHOBA TOJIOBOTO pa3mMHOkeHHs. [loBeneHue
XpoMocoM B menose. Kpoccunrosep.

buonoruueckuii cMpicn meito3a. DddexTs Meiio3a. Meiio3 B :KU3HEHHOM IUKIIE
OpraHv3MOB

Pa3znen 2. Ctpoenne u QyHKIIUM OpPraHu3ma

Tema 2.1. CTpoenne
OpraHu3ma

Conep:xxanue

IpodeccuoHabHO-OPHEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOT0 00y YeHHUsI

OpnHoxneTounble opranu3Mbl. KoJoHHANBHBIE OpraHu3Mbl. MHOTOKIIETOYHBIE
opraHu3msl. B3anMocBs3p 4aCTEMMHOTOKIETOYHOr0 oprann3mMa. Oynknusa. Oprasl
U CHCTEMBI OPraHoOB. Amnmaparsl opraHos. ['omeocras opranusMa u €ro
MOJAJIEP/KaHUE B MIPOLIECCE KUZHEACATECIbHOCTH.

N~ Oy

DyHKIIMOHAJbHAS CUCTeMa OpraHoB. TkaHu pacTteHuil. TKaHU KUBOTHBIX U
yenoBeka. Opranbl pacteHuil. OpraHbl U CUCTEMbI OPTaHOB JKMBOTHBIX U
YyelloBeKa. 3HaYeHHE OTOPbI, IBIKEHUS, MUTaHUs, AbIXaHUS, TPAHCIIOPTA BEILECTB,
BbIJICTICHUS, 3aIUThl. 3HAYEHUE MPOSIBICHUS Pa3ApaXKMMOCTU U PErysalun

OcHoBHOe COACPKAHUEC MPAKTUYCCKOIo 3aHATHA:

Teopus kKnoHaIBHO-CENEKTUBHOTO nMMyHHUTeTa [1. Dpnuxa, .M. MeunnkoBa.
Nudexkunonnsie 3ab6o1eBanus usnuaemMus. Baxxneue snuieMuu B HICTOPUH
yenoBeyecTBa. BakiuHanus kak npodunaktuka nHGEKINOHHBIX 3200 1€BaHUA.

Hpe,Z[CTaBJ'IeHI/Ie YCTHBIX COO6H.[CHI/II71 C Hpel’»eHTaHHeﬁ, HOAroTOBJICHHBIX IIO
MNEPCYHIO MCTOYHHMKOB, pPCKOMCHAOBAHHLIX ITPCIIOAABATCIICM.

OK 02
OK 04
[IK 6.2
IIK 6.3
IIK 6.4

Tema 2.2. @opmbl
Pa3MHOKEeHUSIOPraHU3MOB

Conep:xanue

IIpodeccHoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHNE TEOPETHYECKOT0 00yUeHNsI

(DOpMLI Pa3MHOXKCHHA OPraHU3MOB. becnonoe u monoroe Pa3MHOKCHHC. Bunpr
Oecrooro Pa3MHOKCHUS: IIPOCTOC ACJICHUEC HAABOC, ITOYKOBAHUC, PA3SMHOKCHUC
CIiIopaMu, BEreTaTUBHOC PA3MHOKCHHUC, Q)paFMeHTaI_II/IH, KIIOHUPOBAHUC. ITonoBsoe
Pa3MHOKCHHC.

O
AARARR
OO Y
Ao

Tema 2.3. OHTOreHes

OcHoBHOE corep:kaHue

OK 02
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*KMBOTHBIX M4eJI0OBeKa Teopernueckoe odyueHnme: 4 OK 04
I'amerorenes y xuBoTHbIX. CriepMarorenes u oorere3. CTpoeHHE MOJIOBBIX KIETOK. 2
OmogoTBOpeHNE U SMOPHUOHAIBHOE Pa3BUTHE KMBOTHBIX. [lapTeHorenes.
OMOpuorene3 (Ha mpumepe JanieTHuka). Craauu
SMOpHUOTEeHE3a
Poct u pa3sutue xuBoTHbIX. [locTamOpuonaneHelil nepuoA. [Ipsmoe u Henpsamoe 2
pa3Butue. Pa3sutue ¢
MeTamMop(ho30M y 0€CITO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. CTamuu
MOCTAMOPHUOHATILHOTO Pa3BUTHS Y )KUBOTHBIX M YeioBeka. [leproasl oHTOTEHE3a
yenoBeka. buonorndeckoe crapeHre u cMepThb. ['epoHTONOTHS
Tema 2.4. OuTOreHes OCHOBHOe coJiepxkaHue 2 8% 8421
pacreHmii Teoperuueckoe odyyenue: 2
I'amerodut u cnopodut. PazmHokeHue u pazputue Bojpopociei. PazMHoxeHue u
pa3BHUTHE CIIOPOBBIX paCTeHU. Pa3MHOKEHNE U pa3BUTHE CEMEHHBIX PACTEHHIA.
Pocr. Tlepnoapl OHTOreHe3a pacTeHUU
Tema 2.5. OcHOBHBIe OCHOBHOE CoJlep/KAHHe 2 OK 02
NOHATHATCHETUKH Teoperuyeckoe o0ydyeHnue: 2
I'eneTnka Kak Hayka O HaCJlIE€ICTBEHHOCTH U N3MEHYMBOCTH OPraHU3MOB.
OCHOBHBIE TEHETUYECKUE OHATUS UCUMBOJIBL. ['eH. ['enoTnn. @enorurm.
AnenbHbIe TeHbl. AJbTEpHATUBHBIC MPU3HAKU. JJOMUHAHTHBIN U PEIIECCUBHBIN
npusHaku. ['omo3urora u rereposurora. Yucras nunus. 'nbpuasl. OcHOBHBIE
METO/bl TE€HETUKHU:
TUOPUAOTIOTMYECKUM, LUTOJOTHYECKHE, MOJICKYISIPHO-TE€HETUYECKHE
Tema 2.6. OCHOBHOE cojep:KaHHe 4 8% 8‘21
3akoHOMepHOCTH Teopernyeckoe o0yyeHue: 2 11K 6.2
HacJIe10BaHUA 3akoHOMepHOCTH oOpa3oBanus rameT. 3akonbl I'. Menaens: MoHorubpuanoe HE 22

CKPCIIUMBAHUC. HpaBI/IJ'IO JOMHHUPOBAHUA. 3aKkoH e,I(I/IHOO6pa3I/IH IIEepBOIo
MMOKOJIEHHS. 3aKOH paclICTNICHUA ITPU3HAKOB.

HI/ITOHOFI/I‘IGCKI/IG OCHOBBI MOHOI"I/I6pI/II[HOl"O CKpCHIMBaHU. I'nnoTe3a 4MCTOTHI
raMcET. AHaJ'II/ISI/Ip}IIOH_[ee CKpPCIIMBAHUC. I[I/II‘I/I6pI/I)1HOC CKpCHIMBAHUC. 3akoH
HC3aBUCUMOTI'O HACJICAOBAaHUA ITPU3HAKOB.

HOJ'II/ITI/I6pI/I,Z[HOC HACJICOOBAHUC MU Cr0 3dKOHOMCPHOCTHU
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IpodeccuonabHO-OPHEHTHPOBAHHOE COEP:KAHNE MPAKTHYECKOT0 3aHATHSI:

Pewmrenne 3ana4 Ha onpeneseHre BEPOSITHOCTH BO3HUKHOBEHMS HACIEICTBEHHBIX
IIPU3HAKOB IIPU MOHO-, -,

NOJMTUOPUIHOM M aHATM3UPYIOIIEM CKPEIIMBAHUH, COCTABIICHHE
T€HOTUIIMYECKUX CXEM CKpEIMBaHUs

Tema 2.7. OCHOBHOe coJepxkaHue 8% 8%
B3anmoaeiictBuerenon Teopernyeckoe o0y4enue: K 6.2
T'emotun kak 1esgoctHas cucreMa. MHOXKECTBEHHOE NEUCTBHUE I'€HOB. IIK 6.3
[Ineriorponnsa. MHOKECTBEHHBIN TK 6.4
ajuienu3M. B3anmoneiicTBue ayuienbHbIX TeHOB. KoloMUHUpOBaHUE.
B3anmopelicTBue HeauieNbHBIX F€HOB. KOMILTIEMEHTapHOCTh. DNUCTa3.
[Tonmumepus
IIpodeccrnonaibHO-OPUEHTHPOBAHHOE COlEePKAHNE PAKTHYECKOT0 3aHATHS:
Pemenne 3amau Ha ompeseneHne BEpOSTHOCTH BO3HUKHOBEHUS HACIEIACTBEHHBIX
MIPU3HAKOB NPU Pa3INYHBIX
TUIAX B3aUMOJEHWCTBUS I'€HOB, COCTABJIECHUE N€HOTHUIIMYECKUX CXEM CKPEIIVMBAHUS
Tema 2.8. Cueniennoe OCHOBHOe coJiepKaHue 8% 85
HacJieqoBaHue npu3HakoB | Teopernyeckoe odydeHue: 1K 6.2
3akonbsl T. Moprana. CuernjieHHOE HaclieIoOBaHUE TE€HOB, HAPYIICHUE CIICTIICHUS. IIK 6.3
XpOMOCOMHAsI TEOPHS K 6.4
HACJIEICTBEHHOCTH. | 'eHeTnYecKkoe KapTUPOBAHUE XPOMOCOM.
Hcnonp30BaHne KpOCCUHIoBepa JJIsCOCTABICHHS TEHETUUECKUX KapT
XpOMOCOM
IIpo¢eccrnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE NPAKTHYECKOI0 3aHATHS:
Pewrenne 3amau Ha onpeneneHre BEpOSITHOCTH BO3HUKHOBEHUS! HACJIEICTBEHHBIX
MIPU3HAKOB IPU CLEIJIEHHOM
HACJIeI0BAaHUM, COCTABJICHUE M'€HOTHUIIMYECKUX CXEM CKpPEUIMBAHMS
Tema 2.9. lenernkanona | OcHOBHOe coaepKanue 8% 8%

Teopernyeckoe odyuenme:

XPpOMOCOMHBIA MEXaHU3M OMpPENEICHUS M0Ja. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
I'oMorameTHBIN U

reTeporaMeTHbIN MoJI. ['eHeTnuecKkas CTPYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanvne npu3HakoB, CUEINICHHBIX C MOJIOM
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HpaKanecKHe 3aHATUSA:

Pemenne 3ala4 Ha OIpPECACIICHUC BCPOATHOCTU BO3HMKHOBCHUA HACICACTBCHHBIX
IMPU3HAKOB, CHCIINICHHBLIX C

I10JIOM, COCTABJICHHUEC I'CHOTUIIMYCCKHUX CXCM CKPCUIMBAHHWA

Tema 2.10. I'eneruka
yeJI0BeKa

OcHoBHOE COoACPKaHUE

Teopeaneckoe oﬁyqelme:

KapuoTtumn genoBeka. MeToabl M3y4eHUsI TEHETHKU YEJIOBEKA: T€HEATOTHUYECKU,
OJIN3HEIOBBIN, IIUTOTEHETUYSCKUN, OMOXUMHYECKHH, TOMYJISIIIHOHHO-
cratuctrndyecknii. HacienctBeHuble 3a001eBanus yenoBeka. | eHHbIe U
XpPOMOCOMHBIE 00JIE3HH YeJIOBEeKa. boJsie3HN ¢ HACIIeICTBEHHOU
MPEPaCcOI0KEHHOCThIO. 3HAYCHUE MEIUIIMHCKON T'€HETUKHU B
MPETOTBPAIICHUN U JICUEHHUH T'€HETHYECKUX

3a00J1€BaHMi YEeIOBEKA

IlpakTnyeckue 3aHATHS:

N

Pemenne 3a1ad Ha onpeieNieHne BEPOSTHOCTH BO3SHUKHOBEHUS
HaCJEACTBEHHBIX MPU3HAKOB, UCIIOJIB3YSIMETOIbI TCHETUKH YEIIOBEKA,
COCTaBJICHUE TCHOTUITMYECKUX CXeM CKpeutuBaHus. [IpeacTaBieHue yCTHBIX
COOOIIEHNH ¢ TIPE3CHTAIMEH O HACJIEICTBECHHBIX 3a00JICBAaHUAX YEIOBEKa

OK 01
OK 02

Tema 2.11.
3aKOHOMEPHOCTH
U3MEHYUBOCTH

OcCHOBHOe coJiepkaHue

Teopernueckoe o0yyeHue:

N

BsaumopneiictBue reHotuna u cpeabl npu GopMUPOBAHUU (EHOTHUTIA.
N3menunBocTh mpu3HakoB. KauecTBeHHbIE U KOJTMUECTBEHHBIEC IPU3HAKU.
Buibl ©13MEHYMBOCTH: HACJIEICTBEHHAS U HEHACIIEICTBEHHAs. 3aKOH
TOMOJIOTHUYECKUX PSAIOB B HacieAcTBeHHOU n3menunBocty (H.W. BaBuios).
Moaudukanronnasi, uau GeHOTUNIMYEeCKasi U3MEHYUBOCTh. Pojb cpensl B
Moau(UKaIMOHHOW M3MeHYnBoCcTU. Hopma peakuuu npusHaka. BapuannoHHbIi
P ¥ BapUaIlMOHHAs KpuBasi. XapaKTepUCTUKAa MOIU(PUKATUNOHHON NU3MEHUNBOCTH
HacnencrBennasi, unm reHOTUNUYecKass U3MEHYMBOCTh. KomOuHaTHBHAS
M3MEHYMBOCTb. MyTallMoOHHAs: U3MEHYMBOCTh. BUbl MyTanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBbIE. [IpUYrMHB BOZBHUKHOBEHUS

MyTalun

IIpakTHYecKHe 3aHATHSA:

OK 01
OK 02
OK 04
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Pemenue 3aia4 Ha omnpesiereHUe TUIIA MYTallMK NpU Tepejade HacleACTBEHHbBIX
IIPU3HAKOB, COCTABJICHUE
T€HOTUIIMYECKUX CXEM CKpEIIMBaHUs

Tema 2.12. Cenexkuus

OcHoBHOe CoacpKaHuE

N

OPraHu3MoB

TeopeTn'{ecKoe oﬁyqelme:

Cenekuus Kak Hayka. MeTo/bl celeKIMOHHON paboThl. ['eTepo3uc u ero
MpUYKHBL. VICKyCCTBEHHBIN OTOOP: MacCOBBIM M MHIUBUIYAIbHBINA. DTallbl
KOMOUMHaIMoHHOH cenekunu. Copt, mopojaa, TamMm

ANropUTMBI pellieHHe 3aa4 Ha ONpPEJECIEHHE BO3MOXHOIO BO3HMKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB IO

CEJIEKIIMH, COCTaBJIEHHE I'€HOTUIIMYECKUX CXEM CKPElIMBAHUS

OK 01
OK 02

Pa3nea 3. Teopusi BoTIOIUH

16

Tema 3.1. UcTopus

OcHOBHOe coiepKaHHe

IBOJIOIMOHHOI0 YYCHUA

Teopernyeckoe odyueHnue:

[TepBbie HBOTIOIIMOHHBIC KOHIICTIMH. ['pagyanrcTudecKkas BOTIONUOHHAS
konuenuus XK.b. Jlamapka. J[Brxyiiue cuiibl 3BoMonMU. KpeaunoHusm u
tpanchopmusM. Cucrematuka K. Jluanes u e€ 3HaueHue A711hOPMUPOBAHUS

HJICH SBOJIIOIAH

[IpeanochlIk BOSHUKHOBEHHUS JapBUHU3MA. DBOJIONMS BHAOB B Iipupojae. boprda
3a cymectBoBanue. EctecTBeHHbIN 0TOOp. JIMBEpreHuusi MpU3HAKOB H
BHU1000pazoBaHre. OCHOBHBIC TOJIOKCHHUS CHHTETHYECKOU

teopuu 3Bosoruu (CTD). Ponb 3BONMIOIIMOHHON Teopuu B (hOPMUPOBAHUH
HAYYHOW KapTUHBI MHpa

OK 02
OK 04

Tema 3.2.

OcHOBHOe coiepxaHue

Muxpo3Bosronus

Teopernueckoe o0yueHue:

N

MuKpo3BOIIOIUS U MAKPOIBOJIIOLHS KaK ATAIbI ABOJIOLMOHHOTO MpoIecca.
I'eneTnueckue 0OCHOBBI 3BOTIONUU. MyTaly 1 KOMOMHAIIMHN KaK 3JIeMEHTapHbII
HBOJIIOLIMOHHBIA MaTepual. [Tomynsaius Kak seMeHTapHas eAMHUIA YBOTIOIHH.
JBwxyiue cuibl (pakToOpbl) 3BOIIOLNMHM. MyTallMOHHBIM Mpolecc U
KOMOMHATHBHAs M3MEHYMBOCTb. Murpauus. M30smus nonysiui:
reorpaduueckas (MpocTpaHCTBEHHAs ), OnoIornuecKkas (penpoIyKTUBHAS).
EctecTBeHHBII 0TOOp — HanpaBisAtOMUi pakTop 3Bostoiu. bopboa 3a

OK 02
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CYLIECTBOBaHME KaK MEXaHU3M JIEUCTBUS €CTECTBEHHOro 0TOOpa B
nonynauusx. Bua u ero xpurepun (npusHaku). BugooOpazoBanue kax
pe3yabTaT MUKPOIBOJIIOLUU

Tema 3.3. OCHOBHOE COJlep:KaHne 2 OK 02
Makpo3Bosouust Teopernueckoe o0yuenue: 2

Maxkpoasosmtonus. @opmbl 1 OCHOBHBIE HalIpaBiIeHUs! Makpo3Botonuu (A.H. 2

CesepuioB). [lytu noctukeHrst OMOJIOTHYECKOTO mporpecca: apoMopdos,

UAMOIanTanus, oomas aerenepanus. MeToapl n3ydeHnss MaKpOdIBOJIOIUH. 3aKOH

3apojsimeBoro cxojacta (3akon K. bapa). buorenernueckuii 3akon (9. I'ekkenb,

o.

Miomiep). O61iue 3aKOHOMEPHOCTH (IIpaBUiia) IBOJIIOLIUU
Tema 3.4. BosuukHoBenue | OCHOBHOe cO/lepKaHue 4 8& 8421
Hpa3BUTHE )KU3HU HA Teopernueckoe od0yueHue: 2
3emue ['unoTe3b! U Teopur BO3ZHUKHOBEHMS JKM3HHM Ha 3emiie: KpealnoHHU3M, 2

CaMOTPOU3BOJIBHOE (CHOHTAHHOE) 3apOXKICHHE, CTALIMOHAPHOE COCTOSIHHUE,

naHcrepMusi, 6uomnod3. Hauano opraHnyeckoi BOJTIOIUH.

[TosiBeHMEe MEPBHIX KJIETOK. DBOIIONNS METa00IM3Ma. DBOJIIOIHUS TIEPBBHIX KIETOK.

[IpoxapuoTs! u 3ykapuoThl. [IponcxoxaeHrne MHOTOKJIETOYHBIX OPraHU3MOB.

Bo3HHKHOBEHHE OCHOBHBIX LIAPCTB 3YKAPUOT.

OcHOBHBIE YepPThI 3BOJIOIUHN PACTUTENHHOTO MUpa. OCHOBHBIC YEPThI IBOIIOIUU

KUBOTHOTO MHUpa

IlpakTHyecKkue 3aHATHS: 2

[IpencraBienue yCTHOTO COOOIIEHHS M JIEHTHI BPEMEHH 10 OCHOBHBIM 3Tamam

BO3HUKHOBEHUS U Pa3BUTHS )KUBOTHOTO U PACTUTEIHLHOTO MHUPA, MOJIrOTOBICHHBIX

M0 TIEPEYHIO0 UCTOYHUKOB, PEKOMEHIOBAaHHBIX

[IpenoaBarenem
Tema 3.5. OCHOBHOE CO/Iep/KAHME 4 8% 842‘
IIpoucxoxaenue Teopernyeckoe odyueHnme: 2

YEJ0BECKA — aHTPOIIOT€HE3

AHTpOHOJ'IOl"I/IH — HayKa O YCJIOBCKCE. CucreMaTn4ecKoe MOJI0KCHHUE YeIIOBEKa.
CXO,Z[CTBO YeJIOBEKa C XKUBOTHBIMU. OTINYMS YeIIOBEKa OT JKMBOTHBIX.
HpSIMOXO)I(I[eHI/Ie U KOMIUJICKC CBA3aHHBIX C HUM IIPU3HAKOB. PaszButue
T'OJIOBHOT'O MO3ra u BTOpOI71 CHTHanbHOU cHucTeMBl. COOTHOIICHHUE
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OMOJIOTUYECKUX U COLMAIBHBIX (PaKTOPOB B AHTPOIIOTCHE3E

OcCHOBHBIE CTaIUN aHTPOTIOTeHEe3a. J[pHONUTEKH — MPEIKK YeI0BeKa U
4eNI0BeK00Opa3HbIX 00e3bsH. [IpoToaHTpOm — MpeIIIecCTBEHHHUK YEIIOBEKa.
ApxaHTpoI — ApeBHeN M yenoBek. [laneoanTpon — ApeBHUNYETOBEK.
HeoaHTpon — 4en0BeK COBPEMEHHOTO THIA. DBOIIOLNS COBPEMEHHOIO Y€JI0BEKa.
UYenoseueckue pacbl. OCHOBHBIE OOJIBILINE Pachl: €BpONEOHIHAs (eBpazuiickast),
HErpo-aBCTpajouHasl (3KBaTOpHalibHas), MOHTOJIOUIHAS (a3UaTCKO-
amMepuKaHCKas). BpemMss 1 MeCTO BO3HMKHOBEHHS YEJIOBEUECKHX

pac. EIMHCTBO uenoBe4ecKux pac

IIpakTHyeckue 3aHATHS: 2
Bpewmst u mytn pacceneHus 4emoBeka mo ruiaHere. [Ipucroco0ieHHOCTh YeoBeKa
K Pa3HBIM YCIIOBHSIM CPEIIbI.
Bnusinue reorpaduueckoil cpeapl Ha MOpdoIOTHI0O M (PU3NOJIOTHIO YeTOBEKa
Paznen 4. Jkoqaorus 26
Tema 4.1. Ikogornyeckne | OCHOBHOE CO/IepPKAHUE 2 8% 8%
(¢akTopbl U cpeabIKU3HU Teopernyeckoe o0yyeHue: 2
Cpenpl 0OMTaHHS OPraHU3MOB: BOHASI, HA3€MHO-BO3/IyIITHAS, TOUYBECHHAS,
BHyTpHOpranu3MeHHasi. OU3UKO- XUMHUYECKUE OCOOCHHOCTH CpeJl OOMTaHUs
opranu3MoB. [Ipucroco0aeHnst OpraHu3MOB K )KU3HU B Pa3HBIX cpeiax.
[onsitne sxonorndeckoro (akropa. Knaccupukanusi SK0IOTHIECKAX
¢axTopos. IIpaBuino MuHEMYMa
10. JInubuxa. 3akon tonepantHoctu B. [llendopna
Tema 4.2. Tlonyasius, OCHOBHOE coep:KaHHe 4 8% 8 %
coodmecTBa,JkocucTeMbl | Teoperuueckoe ofydeHue: 2 OK 07

DKoJoru4ecKasi XapakKTepUCTUKa BUAA M TOMYIALUUA. JKOJIOTUYECKask HUIIA
BUJa. DKOJOTHYECKHE XapaKTepUCTHKU nomynsauuu. CooOuiecTBa U SKOCUCTEMBI.
buonenos u ero crpykrypa (B.H. CykaueB). CBsizu Mexay opraHu3MaMu B
ouonieHo3e. CTpyKTypHbIE KOMIIOHEHTHI 9KOCHUCTEMBI: MPOAYIICHTHI,
KOHCYMEHTBI, peylIeHTbl. KpyroBOpOT BEUIECTB U TOTOK SHEPTUU B SKOCUCTEME.
Tpoduyeckue ypoBHHU.

AHTPOTIOT€HHBIE 3KOCUCTEMBL. ATposKOcUCTEMBbI. OTINYUS arpO3KOCHUCTEM OT
OUOTEOIICHO30B.
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YpOoskocucreMbl. OCHOBHbIE KOMIOHEHTHI YpPOO3IKOCUCTEM

HpaKanecKue 3aHATUSA:

Tpoduueckue nenu u cetn. OCHOBHBIE TIOKa3aTeNN dKOocUcTeMbl. briomacca u
OPOJYKLHA. DKOJIOTUYECKUETTUPAMUIbI yncell, bnomaccsl ¥ s3Hepruu. [Ipasuio
MMpaMU/Ibl SHEPTUH.

Pemrenne npakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUM I10 MEPEHOCY
BEILIECTBA M DHEPTUU B DKOCHCTEMAX C

COCTaBJIEHUE TPOPHUUECKUX IIeNe U nupaMu]i OMOMacchl U SHEPTUH

Tema 4.3. buocdepa -
rjiodajabHast
IKOJIOTHYECKAsICHCTEMA

OcHoBHOE COoACPKaHUuE

Teoperuyeckoe o0yyeHnue:

N

buocdepa — xuBas ob6omouka 3emnu. Pa3BuTtue npencraBieHuii o 6uocdepe B
tpyaax B.W. Bepnanckoro.O0nactu 6uocdeps! u e€ cocra. JKuBoe BenecTBo
6uocdepsl u ero GyHKIUH

3aKOHOMEPHOCTH cyiecTBoBaHus ouochepsl. OcobeHHOCTH Onochepsl Kak
r100anbHOM 3KocUCTeMBI. JIlnHaMuueckoe paBHOBecue B Ouocdepe. PutMuuHOCTH
sBieHu B Onocdepe. KpyroBopoTsl BemecTs u

OMOTEOXMMHUYECKUE MUKIBI. [JI00aIbHBIE SKOJOTUYECKHE TTPOOIEMBI
COBPEMEHHOCTH M IYTH UX PEIICHHUS

IIpakTnyeckue 3aHATHS:

Pemenne nmpakTUKO-OpUEHTUPOBAHHBIX PACUCTHBIX 3a/lay Ha OMpeIeiieHHe
ILIOIIAAA HACAXKIECHUN I
CHWDIKEHHUS KOHIIEHTPAIMHU YIIEKUCIOTO Ta3a B aTMocdepe CBOEro pernoHa
IPOKUBAHUS

OK 01
0K 02
OK 07

Tema 4.4. Bausinue
AHTPONOTeHHBIX(DAKTOPOB
Ha Ouocdepy

OcHOBHOe coJepxaHue

Teopernueckoe o0yueHue:

N~

AHTpoOnOreHHbIe BO3ACHCTBUS Ha Onocdepy. 3arps3HeHus Kak BUJ aHTPOIIOT€HHOTO
BO3AEUCTBUS (xumuueckoe, puzuueckoe, 6uoio2uUecKoe, 0mxoobl NPOU3600CMEd U
nompebnenus). AHTPOTIOTEHHBIE BO3ICHCTBHs Ha aTMochepy. Bo3aeiicTBus Ha
ruapochepy (3aepssnenus u ux ucmouHuKu, UCMOWEeHUs 800).

Bo3sgeiictBus Ha mutochepy (decpadayus noussl, 6o30eiicmeue Ha 20pHble NOpood,
HeOpa). AHTPOTIOTEHHBIC BO3/ICHCTBHS Ha OMOTHYECKUE COOOIIECTBa (eca u
pacmumenvHvle CO0OWeCmed, HCUBOMHBLU MUP)

IpodeccHoHaIbHO-OPUEHTHPOBAHHOE COIEP:KAHNE MPAKTHYECKOTO 3aHSITHS

OK 01
OK 02
OK 04
OK 07
I1IK 6.2
I1IK 6.3
IIK 6.4




26

Pemenne npakTMKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUM II0 COXPAHECHHIO
IIPUPOJHBIX PECYPCOB CBOETO
pEeruoHa npoKUBaHUs

Tema 4.5. Bimsinue
COLMAJIBHO-
JIKOJIOrHYeCKUX (pakTOpOB
HA 310POBbeE YeJI0BeKa

OcHoBHOE COACPKaHUuE

10

TeopeTn'{ecKoe oﬁyqelme:

310poBbE U €ro cocTaBisitomue. PakToppl, NOJOKUTENBHO U OTPULIATEIHHO
BJIMAIOIHUEC HA OpraHu3M T~I€!J'IOB€K21.BI)G!I[HI;IG IMPUBBIYKU: MOCICACTBUA U
npodunaktuka. [Ipobiema TeXHOreHHBIX BO3JEHCTBHI Ha 3/10pOBbE YellOBEKa
(SHGKTpOMaFHI/ITHBIG I10J14, OLITOBAast XHUMHUA, M30BITOYHEIE IIyMBI, paavanuga u
T.I.). AanTanus OpraHu3Ma uejaoBeka K pakTopaM OKpysKarolel cpeibl.
BaII_II/ITHBIe MCXaHU3MBbI OpraHru3Ma 4€JjI0OBCKa.

310pOBBE U PabOTOCTIOCOOHOCTD.

N

[punnune! hopMupoBaHus 310poBbecOeperaromiero nopeaeHus. duznueckas
aKTHBHOCTH | 3I0pOBbe. [ pymiibl 310poBbsi. OCHOBBI 3aKaTMBaHMSL.
buoxuMuueckue acnekTbl paluoHaibHOro nutanus. [IpaBuna

0€30MacHOTO HCIOJb30BaHUsI OBITOBBIX MPUOOPOB M TEXHUYECKHUX YCTPOMCTB

IlpakTnyeckue 3aHATHS:

OnpeneneHre CyTOYHOTO palMoHa MUTaHUS

N

Co3nanre MHIUBHUIYAIbHOW MAaMATKH 10 OpPraHU3allid palrdoHaIbHOM
(bu3nUecKoll aKTHBHOCTH

IIpodeccnonanbHO-0PHEHTHPOBAHHOE CO/leP:KaHUe JTA00PATOPHOIO 3aHATHUS

JlaGopaTopHas paboTa Ha BBIOOD:

1. JlaGoparopHas pabdoTa «YMCTBEHHass pabOTOCIIOCOOHOCTHY

OBnaneHue MeToJaMu OTMpeeNieHus MoKa3aTenei YMCTBEHHON
paboTOCIIOCOOHOCTH, OOBSICHEHHE TIOJIYYCHHBIX PE3YJIbTaTOB M (POPMYIHUPOBAHKE
BBIBOJIOB (TIMCHMEHHO) C UCIOJIB30BAHUEM HAYYHBIX TIOHATHH, TCOPUIl U 3aKOHOB
JlaGopaTopHast pabota «BiausHue abuotnyeckux (HakTopoB Ha

YyelnoBeKa (HU3KHE U BBICOKHETEMIIEPATypPhl)»

N3ydyeHne MexaHW3MOB aganTalMd OpraHU3Ma YelloBeKa K HU3KUM U BBICOKHM
TeMIeparypaM U OObSICHEHUE

MOJIYYEHHBIX PE3yIbTaTOB U (POpMyIHUpOBaHHE BHIBOJOB (MHMCHMEHHO) C
MCTOJIb30BAHUEM HAyUHBIX MOHSATUH, TEOPHI M 3aKOHOB

OK 02
OK 04
OK 07
11K 6.2
I1K 6.3
IIK 6.4

IIpo¢eccrnonaIbHO-OPHEHTHPOBAHHOE COlepKaHMe (CoAepKaHNe NPUKJIATHOT0 MOTYJIs)
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Paznen 5. buosorus B :xu3Hmn 8
Tema 5.1. buorexnosorun | OCHOBHOe coJiep:KaHue 4 8% 85
BKM3HHU KaK/10I0 TeopeTnueckoe od0yueHnme: 2 OK 04
buorexHonorus kak Hayka W npou3BoAcTBO. OCHOBHBIE HalpaBiICHUS 2 11K 6.2
COBPEMEHHOUN OMOTEXHOJOTUU. MeTo bl OuoTexHoJorun. OOBEKTHI g% gi
OMOTEXHOJIOTUU. DTUKA OMOTEXHOJOTUUECKUX U T€HETHYECKUX DKCIIEPUMEHTOB.
[IpaBuna noucka u aHaiu3a OMOAKOJIOTUYECKON MHPOPMAIMU U3 Pa3INYHBIX
HCTOYHUKOB (Hay4yHasi U y4eOHO-
Hay4dHas TuTeparypa, CpeJicTBa MaccoBor mHpopMannu, cetb UHTepHET 1
JApyrue)
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIeP:KaAHHE MPAKTHYECKOIr0 3aHATHS: 2
Keiicel Ha ananu3 nHPOpMAIIUKA O HAYYHBIX JTOCTHIKEHHUAX B 00IacTH
TEHETUYECKUX TEXHOJOTUM, KICTOYHON HH)XKCHEPUHU, TTUIIEBBIX OMOTEXHOJIOTHIA.
3amura Keiica: MpeacTaBICHUE pe3yIbTaTOB PEICHUS KEHCOB
(BBICTYIIJICHUE C TIPE3CHTAIINECH )
Tema 5.2.4. OCHOBHOE COJlep/KAHHE 4 OK 0]
BbuorexHoJiornu B IIpakTHyecKkue 3aHATHA: 4 8% 8421
NPOMBILJICHHOCTH PazBuTHE MPOMBINIIIICHHOW OMOTEXHOJIOTHI U €€ IPUMEHEHUE B )KU3HU 2 1K 6.2
YyelloBeKa, MOUCK M aHAIU3 MHPOPMAIMU U3 Pa3IUYHBIX UCTOYHUKOB HE 2431
(HayuHas W ydyeOHO-Hay4yHas JUTepaTypa, CpeAcTBa MaccoBOW MHGOpMaIuy,
ceTb IHTEpHET U ipyTue)
Keiicbl Ha ananu3 uHboOpMauu O Pa3BUTHH MPOMBIIUIEHHOW OMOTEXHOJOTUH (10
rpynmnam)
3amuTa keiica: [lpencraBienue pe3ynbTaToB pelieHUs] KeHCOB (BBICTYIUIEHHUE C 2
MIPE3CHTAILINCH )
Paznen 6. buosrkojiornueckme uccjaeI0BAHNUA 14
Tema 6.1. OcHoBHBIE OcHoBHOE coJep/KAHME 8% 8%
MeTOo/bI OCHOBHOE CoJlep/KaAHHe 4 OK 04
61M07KOIOrHIECKUX TeopeTnueckoe 00yUeHHe: 2 OK 07
HCCIeOBAHNIT Hayunsiit meton. Merobl OMOIKOJIOTHYECKUX UCCIEIOBAHMIA: TIOJIEBLIE, 2

1abopaTopHbIe, FIKCIIEpUMEHTaIbHbIE. MOHUTOPUHT OKPYKAIOLIECH Cpe/bl:
JIOKaJIbHBIHN, PETHOHABHBIN U TTI00AIbHBIN
MeTobl OUCKa, aHAJIW3a M 00pabOTKU MH(POPMAIIMH O MPOEKTE B Pa3IUYHbIX
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HCTOYHHKaX

JlabopaTtopHble 3aHATHSA:

ITocTanoBka e, 3aaa4, BIABMIKCHHUEC I'MIIOTE3bI, IMTPOBCACHUE SKCIICPUMCHTA I10

ONPCACIICHUIO ONITUMAJIbHBIX YCJIOBI/Iﬁ IJid poCTa U (1)I/I3I/IOJIOFI/I‘~I€CKOﬁ AKTUBHOCTH

JPOACKEBBIX KIIETOK. BhIsIBI€HNE 3aKOHOMEPHOCTEN, (POpMYyJIMpOBaHUE BBIBOJIOB U

MIPOTHO30B.

JlaGoparopHble pabOThl Ha BBIOOP IO MUHU TpyHIam:

1. BiusiHue TemrepaTypbl Ha pocTa U (PU3HOJIOTHYSCKYIO0 aKTHBHOCTh
APOKIKEBBIX KICTOK

2. BriusiHue yrieBOJIOB Ha POCTa U (PH3HOJIOTHUYSCKYIO aKTUBHOCTH JIPOYKIKEBBIX
KIIETOK

3. CoueraHHOE BIHMSIHUE TEMIIEPATYPhI M YIIIEBOJOB HA POCTa U

(i)I/I?;I/IOJ'IOl"I/I'-IeCKy}O AKTUBHOCTH JPOJIKCBBIXKIICTOK

Tema 6.2.
Buoskojgornyeckuia
IKCIEePUMEHT

OCHOBHOe coJiepKaHue

10

IIpakTnyeckoe 3aHsATHE

O0630p TeM y4eOHO-HCCIE0BATEILCKUX MPOCKTOB. Bribop ydueOHO-
HCCIIEIOBATENIbCKOTO MPOEKTa U3 MpeokeHHbIX. DOpMUpOBaHUE KOMAHIbI
MPOEKTa. AJITOPUTM BBITIOJTHEHHSI IPOEKTA.
Kaxxnas rpynmna BeiOuMpaeT OJUH U3 BapUaHTOB y4eOHO-UCCIIEOBATEIBCKUX
POEKTOB:
1. Orenka kayecTBa aTMOC(HEpHOTO BO3AyXa
2. OrleHKa Ka4ecTBa M0YB METOJI0M (DUTOTECTHPOBAHHUS
3. OrleHka KavecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB TI0
OpPraHoJIENTUYECKUM U (PU3UKO-XUMUYECKHUM CBOHCTBAM
4. Bnusuue [TAB Ha pocT U pa3BUTHE CEMSH BBICIIUX PACTCHUMN
5. BuusiHEE coJIeBOrO 3arps3HEHUs] HA POCT U Pa3BUTHE CEMSH BBICIIUX
pacTteHuit
Ilepswiii 5man evinoHeHUs NPOEKMA.
O6ocHOBaHUE aKTyalbHOCTH BBIOpAaHHOW TeMbl. BhIsiBIeHUE TPOOIEMBI
UCCIIeJIOBaHM, (POPMYITHPOBAHUE THIIOTE3bl. BEIOOP METO/IOB HCCIEAOBAHMUS.
Br16op Touek orbopa mpod Ha TEPPUTOPUU UCCIIECTOBAHHUS.
[TocTanoBka 1eneii u 3aaa4 uccienoBanus. OnpeneneHue Gopmbl MpeaCTaBICHUS
pesynbraToBuccaenoBanus. OnpeiereHre dTanoB U COCTABIICHUE MJIaHa

OK 01
OK 02
OK 04
OK 07
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HCCIICA0BaHUA

JlabopaTropHble 3aHATHA

(ep]

Bmopoii sman evinonnenus npoexma. NOATOTOBKAa HEOOXOAUMOMN MOCYABI U
MaTepuana Julsl SKCIEpUMEHTa,

IPOBE/ICHUE SKCIIEPUMEHTA, TMEPHOINYECKasi IPOBEPKA TEUSHHsSI dKCIIEpUMEHTa/
cbop MaTepuana B BbIOpaHHBIX TOUKax 0TOOpa npod

Tpemuii sman 6blnONHEHUs nNPOeKma: MOJTy4YeHUE IEPBUUHBIX IKCIIEPUMEHTAJIbHBIX
JAHHBIX, IPOBEICHNE
CTaTHUCTUYECKON 00pabOTKU MOJTYYEHHBIX JTAHHBIX

Yemeepmoiil 5man bInoIHEeHUsI NPOEKMA . BRIIBICHHE 3aKOHOMEPHOCTEH,
(hopmynupoBaHUE BHIBOJIOB U

MIPOTHO30B, OIICHKA Ka4ecTBa MCCIIEIYEeMOTo OOBEKTa M0 Pe3yIbTaTaM
OMOIKOJOTMYECKOTO aHaJIn3a

IIpakTuyeckune 3aHATHS

3ammura npoekra. [IpencraBicHue pe3yabTaTOB BBITOJHEHUS yIeOHO-
HCCIIEIOBATEIILCKUX TPOSKTOB
(BBICTYIUICHHE C IIPE3CHTAIIUCH)

IIpomeskyTouHas arrectauus (IK3aMeH)

16

Bcero:

144
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3. YCJIOBUS PEAJIM3AIIAU ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JAUCHUIIJIMHBI
3.1. MarepuajibHO-TeXHHMYeCKOe o0ecrevyeHne

Jis peanmuzanuu TMpOrpaMMbl  001Ie00pa3oBaTeIbHON JUCIUIUIMHBI MMEETCS CIICIYIOIINe
CHelMalIbHBIC TMoMemeHus: kabuHer «buosorum». IIpaBoBoe obecnedueHrne MPOGECCHOHATHEHON
NEeSITELHOCTH.

[lomemienne kabuHera COOTBETCTBYeT TpeOoBaHUAM CaHUTapHO- SIUAEMHOIOIMYECKUX
npaBwi u HopMmatuBoB (CaunlluH 2.4.2 N2 178-02): ocHamieHO THIIOBBIM OOOPYIOBAaHHUEM, B TOM
qyclie CIEeUHUAIU3UPOBAHHON yueOHOM MeOenbl0o U cpeAcTBaMM OOy4deHMs, HEOOXOIUMBIMH JUIs
BBITIOJTHEHUS TPEOOBaHMIA K YPOBHIO TOJIIOTOBKH 00yYarOIINXCS.

O6opynoBaHnue y4eOHOro KaOMHeTa:
® TI0CaJOYHBIE MECTA MO KOJIMYECTBY OOyUarOIINXCS;
e paboyee MECTO MpernoaBaTes;
® KOMIUIEKT y4eOHO-HarIsAHbIX TOCOOHIA;
® KOMIUIEKT 3JICKTPOHHBIX BHIEOMATEPHAIIOB;
® 3aJaHWs JJIS1 KOHTPOJIBHBIX padoT;
e TnpodecCHOHATFHO OPHEHTUPOBAHHEIC 3aJAHNUS;
® MaTepHalbl 3a4eTa.
Texnuuyeckue cpeacTBa o0y4yeHus :
® [IEPCOHATBHBIA KOMIBIOTED C JIUIEH3UMOHHBIM POTPaAaMMHBIM 00EeCTIEYeHUEM;

® TIPOEKTOP C IKPAHOM.

3.2. UndopmannonHoe odecriedeHUe peaau3alum mMporpamMmmbl

Jlia peanuzanuu mporpaMMbl OMOIMOTEUHBIM QoHA 00pa3oBaTeNbHON OpraHU3allyd OCHAIIEH
MEYaTHBIMU U DJIGKTPOHHBIMH  00pa3oBaTeJIbHBIMU M WH(OPMALMOHHBIMU  pecypcami,
pexomenoBanHbIME @YMO, 1151 HCI0JIb30BaHUS B 00pa30BaTEIBHOM IMpOIIecCe.

3.2.1.0cHoOBHEBIE TEYAaTHLIE U3JAHUA:

1. benses [I. K. buonorus. 10 xmacc: yue0. mis oOmieoOpa3oBaTebHBIX OpraHU3aIlHii:
6azoBeiii ypoBenb / [[I.K. benses, ['M. dpimmmn, JILH. Kysnenosa u ap.]; mon pea. .K.
bensera u I'.M. JIpimmuna. — 3-¢ u3a. — M.: [Ipocsemenune, 2020. — 223c.

2. benses /1. K. buonorus. 11 xnacc: yue0. mist obuieoOpa3oBat. opranusanuii: 6a30Bblit
ypoBens / [[.K. benses, I'"M. Hpmmmun, JIL.H. Ky3nenosa u ap.]; mox pen. [.K. bensesa u
I''M. Jdpmmmmna. — 3-e uza. — M.: [Ipocsemenue, 2020.

3.2.2 OcHOBHBIE 3JIeKTPOHHbIE U3IAHUS

3.benseB JI.K. buonorus : yuebnuk mis CIIO / JI.H.dpimimun — CapatoB, Mocksa :
[Ipodobpazosanue, Ait [Iu Ap Menua, 2020. — 375 c. — ISBN 978-5-4488-0901-9, 978-5-
4497-0739-0. — TexkcT : 3neKTPOHHBIHN // DIeKTpOHHBIN pecypc nudpoBoil 0OpazoBaTeIbHON
cpeast CIIO PROFoOGpaszoBanue : [caiit]. — URL: https://profspo.ru/books/98514 (nara
oOpamienus: 06.04.2023). — Pexxum goctymna: i1si aBTOPU3HP. MOJIb30BaTeNeH.
OBbC «Hayunas snextponnas 6ubnmuoreka eLIBRARY» (http://elibrary.ru/defaultx.asp)
3bC «Akanemus» (http://www.academia-moscow.ru/elibrary/)
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4. KOHTPOJIb 1 OLEHKA PE3YJbTATOB OCBOEHUA

OBIIIEOBPA3OBATEJIBLHOUIUCIIUILIVHBI

KoHTposib ¥ oOleHKa pe3yabTaTOB OCBOCHHUS OO0IIe00pa3oBaTeIbHON  TUCIUTILIAHBI
PacKpBIBAIOTCSA 4Yepe3 AMCUUIUIMHAPHBIC pe3yibTaThl, HalpaBleHHbIE Ha (OPMHUpPOBAaHUE OOMIMX M
podecCHOHABHBIX KOMIIETCHIIHNA TI0 pa3/ieliaM U TeMaM COJIep KaHus y4eOHOTO MaTepHara.

Oomas Pa3znen/Tema Tun oeHoYHbIX
KOMMEeTEeHIHSA MepOonPUsITHIA
Pa3nen 1. Knerka — Kontponbhas padota
CTPYKTYPHO- “MoneKynsipHbId YPOBEHb
¢ynkunonaabHas eMHANA OpraHu3aluy ’KUBOTro”
JKHBOTO
OK 02 Tema Nel.1. buonorus 3amoyiHeHHe — TaOMMIBI ¢
KaK HayKa OTIICAHUEM METOJIOB
MUKPOCKOIIMPOBAHHSI C WX
JIOCTOUHCTBAMHU u
HEJIOCTaTKaMHU.
3anonHenne TaOmuel  «Brimag
YUEHBIX B pa3BUTHE OUOJIOTUM»
OK 02 Tema Nel.2. 3anoJIHEHNE CPAaBHUTEILHOU
OO6mras xapakTepucTuKa TaOJHIIBI CXOJICTBA M PA3JIMUNN
AKU3ZHU ’KUBOTO U HE KMBOTO
OK 01 Tema Nel.3. buonormdueckn DpoHTaJIBHBINA OITPOC
OK 02 Ba)KHBIE XUMHUUYECKHE [ToaroTroBka yCTHBIX COOOIIEHUH C
OK 04 COEIUHEHUS Mpe3eHTalnen
BelnonHenue u 3amura
1a00paTOPHBIX paboT: «OmnpeaeneHne
ButamuHa C B IpOAyKTax MUTAHUSY,
«'mapodunpHO-rUAPOHOOHBIE
CBOMCTBA JIMMTUIOB)
OK 01 Tema Nel 4. OuieHuBaemMas IMCKYCCHs 110 BOIIPOCaM
OK 02 CrpykTypHO-(YHKIIMOHATIbHAS JIEKIUU
OK 04 Opra"u3anus KJIeToK Pa3paboTka MEHTAJILHON KapThI 11O
KJIaCCHU(PUKAIIUU KIETOK U UX
CTPOEHHUIO Ha MPO- U
JYKapUOTUYECKHX U MO [[apCTBaM B
MUHU TPYIIax
Brimonnenue u 3amura
1a00paTOPHBIX paboT:
«CtpoeHue KIeTKH (pacTeHus,
YKUBOTHBIE, TPHOBI) U KJIETOYHBIS
BKIIIOUEHUS (Kpaxmall, KapOTUHOUIBI,
XJIOPOIIACTHI, XPOMOTLIIACTHI)»,
«[IponumraeMocTs MeMOpaHbI
(TIa3MoH3, JETIa3MOIIN3)»
OK 01 Tema Nel.5. ®poHTaIBHBIN
OK 02 CrpykrypHO- ompoc
(byHKUIMOHATBHBIE (PAKTOPHI Pa3paboTka
HACJIE/ICTBEHHOCTH rioccapus

Pemienne 3amaq Ha OIPCACIICHUC
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MoCJICA0BATCIIbHOCTH HYKJICOTUAOB

OK 01
OK 02

Tema Nel.6.
[Iponeccel MATPUYHOTO CUHTE3A

OpOHTAIBHBIN OIIPOC

Tect «IIpoueccel MaTpUYHOTO
cuHTe3a» Pemrenue 3aaa4d Ha
OIIpesIeTICHUE NTOCIIEI0OBATEIBHOCTH
AMUHOKUCIIOT B MOJICKYJIe Oenka
Pemenue 3anau Ha onpeneneHne
IIOCJIEI0BATEILHOCTH AMUHOKHUCIIOT B
MOJIEKYJIe OeliKa B Cllydyae U3MEHEHUs
IIOCJIEI0BATEILHOCTH HYKIICOTUOB
JIHK

OK 02
OK 04

Tema Nel.7.
Heknerounsie Gpopmbl xU3HU

@pOHTAIBHBIN ONPOC

[ToaroToBka yCTHBIX COOOIIEHUI C
npe3eHTaluen (BUpycHble U
OaxTepuanbHble 3a00seBanus. Ooume
MPUHITUTIBI HCTIOJTE30BAHUS
JIEKapCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHHUS
AHTHUOUOTHKOB)

OK 02

Tema Nel.8.
OOMeH BelllecTB U MpeBpalleHne
SHEPTHH B KIETKE

@pOHTAIBHBIN ONPOC

3anoJIHeHUEe CPAaBHUTEIHLHOM TaOIUITBI
XapaKTCPUCTUK THUIIOB oOMeHa
BEILIECTB

OK 02
OK 04

Tema Nel.9.
JKU3HEHHBIN IUKIT KIETKH.
Muto3. Meiios

OO6cyxIeHre TI0 BOTIPOCaM JICKIIUU
Pa3zpaboTka neHThI BpeMEeH!
YKH3HEHHOTO IUKJIa

Pasznea 2. Ctpoenue u
¢GyHKIUM OpranusmMa

Kontposbnas padota ’CTpoeHue u
byHKIIMK Oopranu3ma’

OK 02
OK 04

Tema Ne2.1. Crpoenune
opranusma

OuenuBaemasi AUCKYCCHS
Pa3paboTka MEHTaJIbHON KapThl
TKaHel, OpraHoOB U CUCTEM OPraHOB
OpraHu3MoOB (PacTeHHUs], KUBOTHBIE,
YEJIOBEK) C KpaTKOH
XapaKTEPUCTHUKON WX (PYHKIIHI
[ToaroroBka u mpeacTaBlICHUE
YCTHBIX COOOIIEHHI ¢ Ipe3eHTalnen
(MMMYHUTET, UH(PEKIIHOHHBIE
3a00JIeBaHUS, HIEMUH,
BaKI[UHAIIHSA )

OK 02

Tema Ne2.2.
DopMBbI pa3MHOKEHUS
OpraHu3MOB

@poHTaAJIBHBIN 0IIPOC

3arnoJsiHeHue TabIMIIbI ¢

KpaTKOu

XapaKTepUCTUKON U puMepamu Gopm
Pa3MHOKEHHs OPraHU3MOB

OK 02
OK 04

Tema Ne2.3.
OHTOr€eHes JKUBOTHBIX U
4eJ0BeKa

Pa3paboTka JeHTbI BpEMEHU C
XapaKTEPUCTUKOM 3TAarioB OHTOI€HE3a
OTZACJIBHOU I'PYIIION JKUBOTHBIX U
4eJI0BEKa [0 MUKpOTpyInnam
Tect/ompoc

OK 02
OK 04

Tema No2.4. OHTOr€EHE3
pacTeHui

CocraBieHHE )KU3HCHHBIX OHUKIIOB
paCTCHI/Iﬁ 10 OTACIaM (MOXOBI/I,Z[HLIC,
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XBOILIEBH/IHBIE, TAIOPOTHUKOBUIHBIE,
I'0JIOCEMEHHBIE, TIOKPHITOCEMEHHBIE)

OK 02

Tema Ne2.5. OcHOBHBIE TOHATHS

T'CHCTUKU

Pa3pabotka rinoccapus Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTHU
HACJICJIOBAHUS

OpPOHTAIBHBIN OIPOC

Tect no Bompocam JIEKUUH
Pemenue 3anau Ha

OIIpENIETICHNE BEPOSITHOCTH
BO3HHMKHOBCHUSA
HACJICACTBCHHBIX IMTPHU3HAKOB IIPU
MOHO-, 1U-, HOJ'II/IFI/I6pI/II[HOM u
AHAM3UPYIOLIEM CKPEIIMBAHUH,
COCTaBJICHUE T€HOTUITNYECKUX
CXCM CKpCUIMBAHUA

OK 01
OK 02

Tema No2.7.
B3aumoiecTBre reHOB

Tect
Pa3pabotka rioccapus
Pemenue 3aga4d Ha onpeeneHue

BEPOATHOCTU BOSHUKHOBCHUA
HACJICACTBCHHBIX IMTPHU3HAKOB ITPU
Pa3IUYHBIX TUITIAX B3aI/IMOHeI‘/IICTBI/I$I
T'€HOB, COCTAaBJICHHEC
TCHOTUIIMYCCKUX CXEM CKPCIIWBAHHUA

OK 01
OK 02

Tema No2.8.
CremieHHoe HaclleI0BaHue
MIPU3HAKOB

Tect
Pa3paboTka riaoccapus
Pemenue 3aia4 Ha onpezeneHue

BEPOATHOCTU BOSHUKHOBCHUA
HACJICACTBCHHBIX IMTPHU3HAKOB ITPU
CHCIIJICHHOM HacCJICAOBaHHU,
COCTaBJICHHUEC I'€CHOTHUIITMYCCKHUX CXEM
CKp€IIMBaHUsA

OK 01
OK 02

Tema Ne2.9. I'eneTuka
moJja

Tect
Pa3zpaboTka riaoccapus
Pemenue 3a1au Ha onpeieneHue

BCPOATHOCTHU BOSHHUKHOBCHHA
HaCJICACTBCHHLIX IIPHU3HAKOB,
CHOCIINICHHBIX C ITIOJIOM, COCTAaBJICHUC
TCHOTHUIIMYCCKUX CXEM CKPCIIMBAHHA

OK 01
OK 02

Tema Ne2.10.
I'eHeTnka gyenoBeka

Tect

Pa3paboTka rioccapus

Pewmenue 3angau Ha onpeneneHue
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJICICTBEHHBIX [IPU3HAKOB,
HCIIOJIb3Ysl METO/bl T€HETUKHU
YeJI0BEKa, COCTaBIICHUE
TEHOTUITMYECKUX CXEM CKPEIIMBAHUS
[ToaroToBka yCTHBIX COOOIIEHMIA C
MPE3EHTALNEN O HACIIEICTBEHHBIX
3a00JI€BaHMAX YETOBEKA

OK 01

Tema Ne2.11.

Tect
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OK 02 3aKOHOMEPHOCTH Pemenue 3agau Ha onpeneneHye Tuna
OK 04 HM3MEHUUBOCTH MyTalllU IpU Neperade
HACJIEICTBEHHBIX IPU3HAKOB,
COCTAaBJIEHUE T'€HOTUITUYECKUX CXEM
CKpEILMBAHUS
OK 01 Tema Ne2.12. Cenexuust Tect
OK 02 OpraHu3MOB Pazpabotka rinoccapus Pemenne 3agau
Ha OIpe/IeTICHUE BO3MOYXKHOTO
BO3HHUKHOBEHUS HACJIEJICTBEHHBIX
IIPU3HAKOB IO CEJEKIMH, COCTABIICHUE
T€HOTUIIMYECKUX CXEM CKpEIIMBaHMs
Pa3nen 3. Teopusi 3BoJIIOUNH KontposbHas padota “TeopeTudeckue
aCIIEKTHI DBOJIIOINH KU3HHU Ha 3emie”
OK 02 Tema 3.1. OpoHTANBHBIN OMPOC
OK 04 Wcropus 3BOJIIOIIMOHHOTO Pa3paboTka eHThl BpeMEHU pa3BUTHS
yueHus HBOJIFOLIMOHHOTO YYEHUs
OK 02 Tema 3.2. D poHTATBHBIN O0IIPOC
Mukpo3BoJIonus Pa3paboTka rioccapus TEpMHUHOB
OK 02 Tema 3.3. OnueHnBaemasi JUCKYCCHUs
MakponsBontonus Pa3paboTka rioccapus
TEPMHHOB
OK 02 Tema 3.4. ®poHTaTBHBINA OITPOC
OK 04 Bo3HukHOBEHUE U pa3BUTHE [ToaroToBka v mpeaCTaBICHUE
KU3HU Ha 3emiie YCTHOTO COOOIIEHHUS U JIEHTHI
BpEMEHHU BO3HUKHOBEHHS U
pa3BUTHS KUBOTHOTO U
pPacTUTEIHLHOTO MHpa
OK 02 Tema 3.5. ®poHTaJIBbHBINA OITPOC
OK 04 [IpoucxoxaeHue yeaoBeka — Pa3zpaboTka neHT BpeMeHu u
aHTPOIIOTeHE3 MEHTAJIbHBIX KapT Ha BHIOOD:
“DBOJIONMST COBPEMEHHOTO YEJIOBEKa”,
“Bpems 1 myTH paccesieHHs 4eloBeKa
1o njadere”’, “BausHaue
reorpaduueckoi cpeasl Ha
MOPGOJIOTHIO U (PHU3HOJIOTHIO
yesoBeka”, “YenoBedeckue pachl”,
o0cyxeHHe
Pa3nen 4. Dxosorus Kontpoasnas padora
“TeopeTnueckue
aCHeKThI IKOJIOruu”
OK 01 Tema 4.1. Tect 1o ’KOJIOTHUECKUM (PAKTOpaM U
OK 07 Okonoruyeckue HakTopsl U cpeliaM >KM3HU OPTaHU3MOB
CpeJbl KU3HU.
OK 01 Tema 4.2. CocraBieHue cXeM KpyroBopoTa
OK 02 [onysnsius, coobuiecTsa, BEIECTB, MCIIOJIB3Ys MATEPHAIIBI
OK 07 3KOCHUCTEMBI

JEKIUU
Pemenne npakTUKoO-OpuEHTUPOBAHHBIX
pacueTHBIX 3aJaHUH 110 TIEPEHOCY
BELIECTBA U SHEPTUH B 3KOCHUCTEMAX C
cocTaBjIeHUE TPO(YUUECKUX Lenel u
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nupamMul OMoOMacchl U YHEPTUU

OK 01 Tema 4.3. OuenuBaemas
OK 02 buocdepa - rmodanpHas muckyccust Tect
OK 07 9KOJIOMYECKas CUcTEMA Pemenune npakTuko-opueHTUPOBAHHBIX
pacyeTHBIX 3ajJa4 Ha ONpeelieHue
IUIOLIA/IM HACAXKICHUH JUIsl CHYKEHUS
KOHILEHTPALUHU YIIIEKUCIIOro raza B
aTMoc(epe CBOEro peruoHa
PO’KUBAHUS
OK 01 Tema 4.4. Bnusinue Tect Pemenue npakTuko-
OK 02 AHTPOIOTEHHBIX (PAKTOPOB Ha OPUEHTHPOBAHHBIX PACYETHBIX 3aJaHUN
OK 04 ouochepy M0 COXPAHEHHIO TTPUPOTHBIX PECYPCOB
OK 07 CBOEr0 peruoHa MpoKUBaHU
OK 02 Tema 4.5. OueHnBaemasi TUCKYCCHS
OK 04 Bimstnue connainbHo- BrInosHeHus npakTHyecKux
OK 07 IKOJIOTUYECKHX (haKTOPOB Ha 3aganui: “OnpeneseHne
3I0pPOBbE YEJIOBEKA CYTOYHOT'O PallMOHa NMUTaHUs
“Co31anie MHIUBUIYaTbHOM MaMSTKH
110 OPTraHU3alNKU PAITMOHATBHON
(bu3UIEeCKO aKTUBHOCTH
Brimonaenune mabopatopHoii paboThl Ha
BBIOOD:
"YMcTBeHHas1 paboTOCTIOCOOHOCTH",
"Brnusane abuotnueckux GakTopoB
Ha 4YeJioBeKa (HU3KHUE U BHICOKHE
TeMIeparypbl)"
*IIpodeccuoHanbHO- 3amnuTa Keica: npeIcTaBiIeHue
OPHEHTHPOBAHHO COCPKAHUE | PE3yJIbTATOB PEIICHHS KEHCOB
Pa3nen S. buoJiorusi B :Ku3Hu (BBICTYIIJICHHUE C MTPE3EHTAIUECH)
OK 01 *Tema 5.2.4. BrinmonHenue keiica Ha aHaIU3
OK 02 [IpombinnenHas uH(pOpPMaLIUU O Pa3BUTUU
OK 04 OHOTEXHOJIOTH MIPOMBINIICHHOW OMOTEXHOJIOTHH (TI0
HE g% rpymmam), npeicTaBieHue
NK 6.4 pPEe3yJIbTATOB PELICHUS KEHCOB
Pazgen 6. Buorkoaornueckue IIpencraBienue pe3ynpTaTtoB
HccJieJ0BaHUSA BBITIOJTHEHHSI y4eOHO-
HCCIIEIOBATENIbCKUX MPOEKTOB
(BBICTYIIJICHHUE C MPE3EHTAIUEH)
OK 01 Tema 6.1. OcHOBHBIE Beinosinenue nabopaTopHbIX paboT Ha
OK 02 METOIbI BBIOOD B MUHUTPYIIIIAX:
OK 04 OMO’KOJIOTMUECKUX 1. BnusHue TemmepaTypsl Ha
OK 07 UCCIIEJOBaHUI pocTa U (PU3HOJIOTHYECKYIO

AKTUBHOCTD JPOKIKCBBIX

KJIETOK

2. BnusiHUe YrieBOJOB Ha
pocTa u
(HU3UOTOTHUECKYIO
AKTUBHOCTb JIPOACKEBBIX
KJIETOK
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3.

CoueraHHO€ BIUSHUE
TEMIIEpaTyphl U YIIIEBOJIOB Ha
pocTa U GU3NOIIOTUYECKYIO
AKTUBHOCTH JIPOMOKEBBIX KJIETOK

OK 01
OK 02
OK 04
OK 07

Tema 6.2
buoskosornueckuit
SKCIIEPUMEHT

Brimosnenue yaeOHo-
UCCJICI0BATEIBCKOTO MPOCKTa Ha
BBIOOD:

1.

2.

Onenka kauecTBa
aTMOC(EepHOTO BO3ayXa
OrnieHka KayecTBa MoYB
METOJIOM

¢duToTeCTUpOBAHUS

OrneHka kayecTBa BOJI
MOBEPXHOCTHBIX BOJIOEMOB I10
OpraHoJIeNTUYECKUM U (PU3UKO-
XUMHYECKUM CBOMCTBaM
Bnusinue I1AB nHa poct u
pPa3BUTHE CEMSH BBICIITNX
pacTeHuit

Bnusinue coneBoro 3arpsi3zHeHus
Ha POCT U pa3BUTHUE CEMSH
BBICHINX PACTEHUN

OK 01
OK 02
OK 04
OK 07

BrInonnenne 3Kk3aMeHaMOHHBIX
3aJaHui
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