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Pabouass mporpamma pa3paboTana Ha OCHOBe TpeOoBaHuii dDenepanbHOr0 TOCYIaPCTBEHHOTO
00pa30oBaTeNLHOTO CTAaHAApTa CpeaHEro oO0mero o0pa3oBaHUS YTBEPXKIECHHOTO IMPUKA30M
MunucrepcTBa obpazoBaHusi U Hayku Poccuiickorr ®enepamuu ot 17 mas 2012r.Ne 413 (B
neicTByromedt penaknuu), DenepanbHOW 00pa30oBaTENBHON MPOTPAMMBI  CPEAHETO OOIIEro
o0pasoBaHus, YTBEPKICHHOU ITprKa3oM MuHucTepcTBa npocBenienus Poccuiickoin denepanun ot
18 mast 2023r. Ne 371, ¢ yaerom TpeboBanuii denepanbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIILHOTO
cTaHjapra cpeaHero mnpodeccuoHaabHOro oOpa3zoBanus 1o npodeccun 29.01.34 Omnepatop
000pyI0BaHus IIBEWHOr0 MPOU3BOJCTBA (10 BUIaM), yTBepkaeHHOro I[Ipukazom Munucrepcrsa
npocBemenns Poccuiickoit @enepanun ot 18 centsOps 2023 r. Ne 698 (3apeructpupoBaH B
Muntocte Poccun 25 oktsaops 2023 r. Ne75715), nmpumepHoi#i nmporpammbl 00111e00pa3oBaTeIbHOM
yuebHOM aucuuIiuHbel  «buonorus», pexomMeHmoBaHHOW @DenepalibHBIM  T'OCYAapCTBEHHBIM
OIO/DKETHBIM ~ 00pa30BaTeNbHBIM  YUPESKICHHUEM  JIONOJHUTEIBHOTO  MPOQGECCHOHATBHOTO
obpazoBanus «MHCTUTYT pa3BuTHs npodeccruonanbHoro oopazopanus» (OGI'BOY IT1O «MPIIO») B
KaueCcTBE NPHUMEPHOW MPOTrpaMMbl C Y4€TOM NPO(ECCHOHATHLHOW HAMPABICHHOCTH MPOrpaMMm
cpenHero mpodecCHOHANbHOIO O0pa3oBaHMs, peaau3yeMblXx Ha 0a3e OCHOBHOTO OOILEro
00pa3zoBaHus C MOJYYEHUEM CPEIHEro 001Iero 00pa3oBaHusl.

Opranuzanus-pa3padéoTumnk: roCyJapCTBEHHOE OIO/IKETHOE npodeccuoHaIbHOe
oOpa3oBaTenpHOE yupexaeHue MockoBckoit oomactu «KpacHOTOPCKUN KOJUTEIHK»

Pa3padorunk: Tpummuna O.10., npenogaBarens Beiciieii kBanudukanuonnoi kateropuu I'bIIOY
MO «KpacHOropckuii KOieax»

PACCMOTPEHA U PEKOMEHIOBAHA OJOBPEHA M YTBEP/KJIEHA

Ha 3acemannu MeTOAUYECKOr0 00hEIMHEHUS Hayuno-mMetoamueckum coserom I'BIIOY
I'BIIOY MO «KpacHOrOpCKH KOJLIEIAK MO «KpacHOrOpCKHit KOIIEK»

ot 16.04.2025 r. IIporokon Ne 1 o 18.04.2025 TTpotokom Ne 1

Ilemarornueckum cosetom I'BIIOY MO TTpuKas MPEKTOPA KOJUIEIDKA

«KpacHOropckuii KOJIeIK» or 25.04.2025 r. Ne 811/1
ot 17.04.2025r. [TpoTtokom Ne 2
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1. O6mas xapakTepucTuka pado4eii mporpaMmsl 00111€00pa30BaTEIbLHOM AUCIHUIIIHHBI
«buosorus»

1.1. MecTo IMCUHMILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMMbl

OO0meoOpa3oBarenbHas qucnuIUiMHA «buomorus» wu3ydaercs B 00mIe00pa3oBaTeIbHOM
UKIe y4eOHOro IaHa oOpa3oBaTelbHON mporpamMMbl 1o mpodeccun 29.01.34 Omneparop
000py/IoBaHUs IIBEHHOTO MPOM3BOJACTBA (IO BUAaM) Ha 0a3e OCHOBHOIO O0mIero oOpa3oBaHUS C
noJydeHueM cpeaHero oodmero oopazosanus (COO).

Cogmepxanue paboyeil  mporpamMmbl  pa3pabOTaHO Ha  OCHOBE  CHHXPOHHU3AIUU
obpazoBarenbHbix pesynbTaToB ®I'OC CIIO m ®I'OC COO ¢ yuerom mnpodeccuoHaTbHON
HAIpPaBJICHHOCTH.

1.2. I_Ie.]'II/I U IIJIAHUPYEMBIE PE3YJIbTAThl 0CBOCHUA JUCHUIIJIMHBI:

1.2.1. lleanb 061eodpa3oBaTeIbHOI THCITUIIIHHBI

CogepxaHue MporpaMMbl 0011e00pa30BaTENIbHON AUCHUIUINHBL «bHONTOTHsS» HampaBleHO Ha
JOCTH)KEHUE PEe3yJIbTaTOB €€ M3ydeHUs B cooTBeTcTBUM ¢ TpeboBaHusiMu PI'OC COO c yyerom
npodeccuonansuoit HanpaeneHHoctd PI'OC CIIO. Lenp u3ydeHus AUCUUIUIMHBI «buonorus» Ha
0a30BOM YpOBHE — OBJIaJeHUE OOYYAIOIUMUCSA 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATHHOM
OpraHMU3alMK KUBBIX CUCTEM Pa3HOro paHra U NpuoOpeTeHHe YMEHUN MCIOIb30BaTh ITH 3HAHUS NI
IPaMOTHBIX JICHCTBUI B OTHOUICHUH OOBEKTOB JKUBOW MPHUPOJBI M PEIICHUS Pa3IMYHBIX KHU3HEHHBIX
npooeMm.

JlocTtrxenue 1enu u3ydyeHus: AMCUUIUINHbL «brosorus» Ha 6a30BOM ypoBHE 00OecreurnBaeTcs
pELIECHNEM CIIEAYIOINX 3a4a4:

- OCBOEHHME OOYUaIOIIMMUCS CUCTEMBbI 3HAaHUH O OMOJIOIMYECKHX TEOpUsX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TMIIOTE3axX, IPaBUiIaX, CIYKalIUX OCHOBOH /Ui (OpMHUPOBAaHUS MPEACTABICHUN O
€CTECTBEHHO-HAY4YHOMN KapTHUHE MHpa,
0 METO0/IaX Hay4HOro MO3HaHUs, CTPOEHUH, MHOTOOOpa3suu U OCOOEHHOCTSIX YKUBBIX CUCTEM Pa3HOIO
YpOBHSI OpraHU3aIiH, BBLAAIOIINXCS OTKPBITHIX U COBPEMEHHBIX MCCIIEI0BAHUSAX B OUOJIOTHY;

- (hopmupoBanue y 0o0y4armuxcs MO03HABATEJIbHBIX, MHTEJJIEKTYaJIbHBIX
U TBOPYECKMX  CIIOCOOHOCTE B  TMpollecce  aHauu3a JIaHHBIX O MYTAX  pa3BUTHUSA
B OMOJIOTMM HAayuYHBIX B3IVIJIOB, MJEH M MOJAXOMOB K M3YYEHHUIO JKUBBIX CHUCTEM Pa3sHOIO YPOBHS
OpraHu3allly;

- CTAaHOBJICHHE Y 00ydJaromuxcs oOIel KylnbTyphl, (YHKIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE
YMEHUI OOBACHATH M OLICHHWBATh SIBJICHUS OKPYXKAIOIIEro MHpa >KUBOM NPHPOJBI HA OCHOBAHUHU
3HAHUU U OTBITA, MOJYYEHHBIX IPU U3YYEHUU OMOJIOTHH;

- (opmupoBanue y oOy4aromMxcs yMEHHMH WUIIOCTPUPOBATh 3HAUEHHE OHOJIOTHYECKHX
3HAHUU B MPAKTUUYECKON JAESITEbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUN
1 arpoOMOTEXHOJIOTHH;

- BOCIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH IIO3HAHMSI YEJIOBEKOM >KMBOM MPUPOJBL,
HEOO0XOMMOCTH OEpEeKHOT0 OTHOIICHUS K HeH, COOMIOAEHUS 3TUYECKUX HOPM IPH TPOBEICHUU
OMOJIOTMYECKUX MCCIIEIOBAHUM;

- OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUM JJI MOBBIIMIEHUS YPOBHS 3KOJOTHMUYECKOU
KYJIbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

- IPUMEHEHHE  TPUOOPETEHHBIX 3HAHUW W YMEHUW B TIOBCEJHEBHOW  JKM3HU
JUISL OLICHKHU TOCIIEACTBHM CBOEH AEATEIbHOCTH MO0 OTHOILIEHUIO K OKpYXalollei cpesie, COOCTBEHHOMY
310pOBBIO, 000CHOBaHUE U COOJI0ICHHE Mep PO HIIaKTHKH 3a00I€BaHU.



1.2.2. Ilnanupyemble Ppe3yjbTATbl OCBOECHUSI 0011e00pPa30BaTeJbHON JUCHUIJIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
O6ume komnerenun (ganee — OK) u npodeccnonanbusie kommnerenuuu (nanee — [IK) ®I'OC

CIIO B COOTHECEHUH C JIMYHOCTHBIMHU, METAMPEIMETHBIMHU U MPEIMETHBIMH pe3yIbTaTaMu O0yUCHHS
6a3oBoro ypoBHs (naiee — [1PO)
dI'OC COO npencraBieHbl B TaOIUIIE:



Ko u IInanupyemMble pe3yJibTaThbl 0CBOCHHS IMCIHUIIIHHBI

HAaHMeHOBaHUe

(l)OpMI/IpyeMLIuX Oo0mme- JMcuUnIMHAPHbIE

KOMIIeTeH it
OK O01. BsiOupats | JInuHOCTHBIE pe3yibTaThl JOJKHBI OTpakatb B dactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHHMA O MECTE W POJU OHOJIOTHH
CIOCOOBI  pEIIEHUs | TPYAOBOTO BOCTIUTAHHUS: B CHCTEME HAy4yHOTO 3HAHHS, (PYHKIHOHATHHOH TI'PaMOTHOCTH
3aza4 - TOTOBHOCTh K TpPYAY, OCO3HAaHWE IEHHOCTHM MAacTEepCTBA, | YeJOBEKa JJIs pelIeHHs )KU3HEHHBIX MPOoOIIeM.
npodeCCHOHATBHON | TpyAoIo0ue; [1P6 2. CdopMHpPOBaHHOCTH YMEHHS PACKPBIBATh COJEPIKAHHE
JeSITeNIbHOCTH - TOTOBHOCTh K aKTUBHOHM AESITENbHOCTH TEXHOJOTHMYECKON | OCHOBOIMOJAraloluX OWOJIOTMYECKUX TEPMUHOB U  TOHSITHIA:
[IPUMEHUTEIBHO u COLIMAJIbHOU HaIpaBJIEHHOCTH, CIIOCOOHOCTH | KU3Hb, KJIETKA, TKaHb, OpraH, OpPraHWU3M, BHUI, MOMYJSAIUS,
K pa3IMYHBIM | HHUIIUUPOBATH, IJIAHUPOBATh U CAMOCTOSATENIBHO BBIMIOIHSTH | SKOCHCTEMa, OMOIeH03, Onocdepa; MmeTabon3M (0OMEH BElIeCTB
KOHTEKCTam TaKylo JesITeIbHOCTD; U [peBpallleHue DSHEepruu), Tromeocra3 (caMmoperyssuus),

- HHTEpeC K pa3muHbiM chepam npodeccuoHaIbHON
JICITECILHOCTH.

MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:
OByaneHne yHUBEPCATLHBIMU YICOHBIMH MTO3HABATEIIEHBIMU
JIEHCTBUSIMU:

a) 6a30BBIC TOTUUYECKHUE ICUCTBUS:

- CaMoOCTOSITeNbHO (OPMYNIHUPOBATh W aKTyaJIH3UPOBATH
npo0JieMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYHIECTBEHHBIA MPU3HAK WU OCHOBAHHS
JUTSI CpaBHEHU S, KJIaCCU(UKAIIMU U 0000IIIECHHUS;

- OIPENENSTh LIEH IeATEIbHOCTH, 33/1aBaTh TapaMeTPhl

Y KPUTEPUU UX JOCTHIKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHUBOPEUHS

B PAaCCMaTPUBACMBIX SBJICHHSIX;

- BHOCUTb KOPPEKTHBBI B JIEATEIHHOCTh, OIEHUBATh
COOTBETCTBHE pE3YyJIbTAaTOB IEJISIM, OIEHUBAaTh PHCKHU
MOCEACTBUI ACATEILHOCTH;

0) 0a30BbBIE UCCIIEIOBATEIbCKUE ICHCTBUS:

- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIeIOBATEIBCKOM

U TPOCKTHOW JIEATEIHHOCTH, HABBIKAMH pa3perieHus
npobiuem;

- BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBSI3H

Y aKTyaJIu3UPOBATh 3a/1a4y, BBIIBUTATh TUTIOTE3Y

OuocuHTe3 Oenka, CTPYKTypHasi OpraHU3als >KUBBIX CHUCTEM,
JUCKPETHOCTD, caMmoperyJsnus, CaMOBOCIIPOU3BEICHUE
(penpoykuus), HACJIe/ICTBEHHOCTb, MU3MEHYHBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsK OpraHU3aIusl.

ITP6 3. CdopMHpPOBaHHOCTE YMEHMS PACKpbIBAaTh COJIEpKaHHE

OCHOBOTIOJIATAIOIINX  OMOJIOTUYECKHX TEOPUH W  THUIIOTE3:
KJIIETOYHOW, XPOMOCOMHOW, MYTAallMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXO0XKICHUS KU3HU U YEIOBEKA.

I1P6 4. CdopmupoBaHHOCTH yMEHUSA packpbIBaTh

OCHOBOTIOJIATAIOIINE OMOJOTUYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Mengens, T. Moprana, H.W. BasumnoBa, D. I'ekkens,
®. Mromnepa, K. bapa), rpanuiisl uXx NpUMEHHUMOCTU K KUBBIM
CHUCTEMaM.

ITP6 5. IIpuobpereHue ombITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO MMO3HAHUS, UCTIOIh3YEMbIX B OMOJIOTHUN: HAOIIOIEHUS

Y OMHMCAHMS JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUI; OpraHU3alluu
U TIPOBEACHHUS OHOJOTUYECKOTO HKCIEPUMEHTa, BBIIBUKCHHS
TUTIOTE3, BBISBIICHUS 3aBHCHMOCTH MEXIY HCCIEIyeMbIMU
BEJIMYMHAMU, OO0BSICHEHHS MOJTYYEHHBIX pe3ynbTaTOB
u  (opMynupoBaHUS BBIBOJAOB C HCIIOJB30BAHMEM HAyYHBIX
MIOHATUMN, TEOPUN U 3aKOHOB.

I[IP6 6. ChopMHUPOBAaHHOCTh YMEHHsI BBIACIATH CYIIECTBECHHBIC
MPU3HAKK  BHUPYCOB, KIETOK NPOKAPUOT U  HYKAPUOT;




cec peH_IeHI/IS'I, HaxXOIUThb apFYMeHTBI IJIA  A0Ka3aTeJIbCTBA
CBOMX YTBEP)KICHUMW, 3aJaBaTb IIapaMeTpbl U KPUTEpUU
pEIICHMS,

- aHaJII/I?;I/IpOBaTB HOJIy‘-IeHHBIC B XO0JI¢C€ peLHeHI/ISI 3aa4uu
pe3yabTaThl, KPUTHYCCKH OICHMBATh HX JOCTOBEPHOCT,
HpOFHO3I/IpOBaTB N3MCHCHHEC B HOBBIX YCJ'IOBI/ISIX;
pas3pabarbIBaTh IUIaH PEHICHUS TPOOJIEMBI C YUETOM aHaIIn3a
HNMCHOIIIUXCSL MaTepI/IaJILHBIX nu HeMaTepI/IaJIBHbIX pecprOB;
-- YMETh MIEPEHOCUTH 3HAHHS B TIO3HABATEIILHYIO

1 TIPAKTHYECKYIO 00JIaCTH KU3HEACATCIbHOCTH,

- yMeTh HMHTETPUPOBATh 3HAHUS W3 Pa3HBIX IMPEAMETHBIX
obJacrei;

- BBIIBUIaTh HOBBIC HJEH, IMpemiaraTb OPUTHHAILHBIC
MOAXOJIBI U PEUICHUS

OJHOKJICTOYHBIX nu MHOT'OKJICTOYHBIX OpF adHU3MOB, BUOB,
OHMOTeOIIEeHO30B U IKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIIECTB M IPEBPAIlCHHS DHEPIUH B KICTKE, (OTOCHHTE3a,
IUTACTHYECKOTO M JHEPreTHYeCKOro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, Meii03a, OIJIOJOTBOPCHHMS, Pa3BHTHS M Pa3MHOKCHHS,
WH/IMBUYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 60pbObI 3a

CYLIECTBOBaHME, €CTECTBEHHOro O0TOOpa, BUA000pa30BaHMUS,
IPUCIIOCOOJIEHHOCTH OpPraHU3MOB K Cpele OOMTaHMs, BIUSHUS
KOMIIOHEHTOB KOCUCTEM, aHTPOIOTE€HHbBIX U3MEHEeHUH

B DKOCHCTEMaxX CBOCH MECTHOCTH,

KpPYroBOpOTa BEIIECTB M MPEBpaIleHIe YHeprun B Ouocdepe.

[1P6 7. CdopMHpPOBaHHOCTH yMEHUS TPUMEHATH MOJYYCHHBIC
3HaHUS Ui OOBSICHEHHS] OMOJIOTMYECKHX IMPOIECCOB U SIBJICHUM,
JUTSI TIPUHSTHUS MPAKTUYCCKUX PEIICHUI B TIOBCETHEBHOM KU3HU

C 1enplo oOecrieueHHss OE30MMACHOCTH CBOETO 3J0POBbS U
3I0POBBSI OKPYXAIOIIUX JIIOJIEH, COOIIOIEHUs 3J0pOBOT0 o0pas3a
YKU3HHU, HOPM TPaMOTHOTO TIOBEJICHHS B OKPYKAOIIEH TPUPOTHOM
cpelie; TOHMMAaHUEe HeOOXOIUMOCTH HCITOJIb30BAHUS JTOCTHIKECHUIN
COBPEMEHHOI OHOJOTHH U OMOTEXHOJOTUH IS palliOHAIBHOTO
TIPUPOJIOTIOIH30BAHUSI.

ITP6 8. CdopMHUPOBAaHHOCTH YMEHHUS pemiaTh OHOJOTHYECKHE
3aJla4M, COCTABIISTh TCHOTHUITMYECKHUE CXEMBI CKPEITUBAHUS

JUTSL pa3HBIX THUIOB HACIEAOBAaHUSA TMPU3HAKOB Yy OPraHU3MOB,
COCTaBIISAITh CXEMBI TIEPEHOCA BEIIECTB U YHEPTUU B DKOCHCTEMAaX
(uenu mMuTaHMs, MUIIEBBIE CETH).

I[IP6 9. CdopmupoBaHHOCTH YMEHHMH KPUTHYECKH OIICHUBATH
uH(pOpMaIIMi0 OUOJOTHYECKOTO  COJAEPIKAHUS, BKIIOUYAIOIIYIO
TICEBJIOHAYYHbIC 3HAHUS W3 Pa3IUYHBIX HCTOYHHKOB (CpeicTBa
MaccoBoi  MHGOpPMAIUU, HAYyYHO-TIONYJSPHBIE MaTepUalIbl);
HHTEPIPETHPOBATH ITHUYECKHE ACTICKTBI COBPEMEHHBIX
UCCIICIOBAaHW B  OWOJNIOTMM, MEAWIMHE, OWOTEXHOJOTHH,
paccMaTpuBaTh  TJIOOATBHBIC  JKOJOTHYECKHE  MPOOJIeMBI
COBpEMEHHOCTH, (OopMHpOBaTH MO OTHOIIEHHID K HUM
COOCTBEHHYIO TTO3UIIUIO.

ITP6 10. CdopmMupoBaHHOCTH YMEHHI CO3/1aBaThb COOCTBCHHBIE
MUCHMEHHBIC M YCTHBIE COOOIIEHHSI HAa OCHOBE OMOJOTHYECKOU




uHpOpMalMM M3  HECKOJBKUX  HMCTOYHHUKOB,
UCTOJIb30BaTh MOHATHIHBIN anmnapar OHOJI0TUn

IrpaMOTHO

OK 02.
Hcnonb3oBars
COBpEMEHHBIC
CpeIcTBa  IIOMCKa,
aHaim3a

U HUHTEpHpeTanuu
uHpOopMaIuU

u uHGOPMaAIMOHHbBIE
TEXHOJIOTUHU VTS
BBITIOTHEHUS  3a/1a4
npodeccHoHATEHOM
JeSITeNIbHOCTH

JIMYHOCTHBIE PE3yAbTAThl JTOJIKHBI
IIEHHOCTH HAyYHOTO ITO3HAHUS:
-c)OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIICCTBCHHOMN
MIPAKTHUKH, OCHOBaHHOTO HA  Jyajore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MIOJIUKYJIBTYPHOM MUDE.

MertanpeaMeTHbIe Pe3yiIbTaThl JOJDKHBI OTPAXKATh:
OByaneHne yHUBEPCATLHBIMU YICOHBIMH MTO3HABATEIIEHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpOpManueii:

OTpaXatb B YacCTH:

- BIaACTb HaBbIKaMH TTOJIYYCHU A I/IH(1)OpMaI_II/II/I
nus3 HCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOSATCIIbHO
OCYHICCTBJIATD IIOUCK, aHaJIu3, CHUCTEMATHU3allIO

U WHTEpIpeTanuio HHPOpMaMU Pa3IUYHbIX BUJOB U (HOopM
[IPEACTABICHUS;

- OLICHUBAaTh JIOCTOBEPHOCTH, JIETMTUMHOCTbh WH(OpMaLUU,
€€ COOTBETCTBUE MPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUH O MECTE U POJIH OHUOJIOTUN

B CHCTEME HAy4yHOTO 3HAHUS;, (PYHKIHOHAIBHONH TI'PaMOTHOCTH
YeJIOBEKa ISl PEIICHUS )KU3HEHHBIX MPOOIIeM.

I[TIP6 7. CdopMHpPOBAaHHOCTH YMEHHUS TMPUMEHSATH IOJYYCHHBIC
3HAHUA AJI1 OOBSICHEHHSI OMOJIOTUYECKUX TPOIECCOB M SIBIICHUH,
JUTSI IPUHSATHUS MPAKTUYECKUX PEIICHU B TOBCETHEBHOM KU3HU

¢ menplo oOecrieueHHs OE€30MaCHOCTH CBOETO 370POBbS U
3JI0POBbSl OKPYXKAIOIIUX JFOJIEH, COOMI0OEHHS 310pOBOTO 00pasa
’KM3HUA, HOPM I'PaMOTHOT'O NTOBEJICHUS B OKPYKAIOIIECH TPUPOTHOM
cpele; MOHMMaHUE HEOOXOJIMMOCTH HCIIOJIb30BAHUS JTOCTHXKEHUI
COBPEMEHHOW OWOJIOTUM M OMOTEXHOJOTHH [UIS PallMOHAIBLHOTO
MPUPOIOTOTH30BAHUSI.

ITP6 10. CdopmMupoBaHHOCTH YMEHHI CO3/1aBaTh COOCTBCHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE OMOJIOIMYECKOM
uHpopManMM U3  HECKOJbKMX  HMCTOYHHUKOB,  TI'PaMOTHO
MCIIOJIb30BaTh IOHATUHHBIN anmnapar OMOJI0THI

OK 04. DpdexTrBHO
B3aMMOJIEHICTBOBATh
1 paboTath

B KOJIJICKTHBE

Y KOMaHJIe

JImaHOCTHEIC PE3YIbTATEI JOJIKHBI OTpaXaTb B YaCTH!:

LIECHHOCTM HAYYHOI'O IIO3HAHUSA: OCO3HAHHWE LEHHOCTH
HAYyYHOM  JESATENbHOCTH, TOTOBHOCTH  OCYILECTBIATH
MIPOEKTHYIO u HCCIIEI0BATENBCKYIO JeSITeTbHOCTD
WHIUBUYAIBHO U B TPYIIIE.

MeranpeameTHbIe PE3YAbTATHI JOJKHBI OTPAXkKaTh:
OsnanecHne YHUBEpPCATbHBIMU KOMMYHUKATUBHBIMHU
JIEHCTBUSIMU:

0) COBMECTHasI IeATEITbHOCTb:
- IOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAHIHOM
Y UHAUBHUYaJIbHOUN paboThI;

- IIPUHUMATh LHeau COBMECTHOM JIesITeIIbHOCTH,
OpPraHnu30BBIBATE U KOOPAUHHUPOBATH )IefICTBHSI

M0 €€ JOCTHXKEHHUIO: COCTaBIIATh IINIaH  JICHCTBUH,
pacnpenenarb poiaud C YYETOM MHEHUM yYaCTHUKOB

00CYXKIaTh pPe3yNbTaThl COBMECTHOU PabOTHI

I1P6 5. [IpuobpereHue ombITa MPUMEHEHUSI OCHOBHBIX METOJIOB
HAyYHOTO MO3HaHUs, UCTIOJIb3YeMbIX B OMOIIOTHUU: HAOIIOIEHUS U
OTIMCAHUS )KUBBIX CHUCTEM, MPOIIECCOB U SIBIICHUI; OpraHU3aIuu U
MpOBEJCHUST  OMONIOTUYECKOTO  AKCIIEPHUMEHTa,  BBIIBHIKCHUS
TUTIOTE3, BBISIBIICHUS 3aBHCHMOCTH MEXIY HCCIEIyeMbIMU
BeJIMYMHAMU, OOBSICHEHHS TTOJTYYCHHBIX Pe3yIbTaTOB

u  (opMyaupOBaHUS BBIBOJAOB C HCIIOJB30BAHUEM HAyYHBIX
MOHATUH, TEOPUM U 3aKOHOB




OK 07.

JIngHOCTHEIE pPE3yibTaTbl MOOJUKHBI OTpaXaTb B YaCTH:

I1PG 5. [IpuobOpereHue omnbITa TPUMEHEHUSI OCHOBHBIX METOJIOB

CopnelicTBOBaTh HKOJIOTUYECKOTO  BOCHUTAHUA: -  C(HOPMHUPOBAHHOCTH | HAYYHOTO MO3HAHMUS, UCIIOJIb3YEMbIX B OMOJIOTUH: HAOIIOICHHS
COXPaHEHMIO 9KOJIOTUYECKOM KYJIbTYpbl, IOHUMAaHUE BIMUSHUS COLUAIBHO- | U ONUCAHMS )KUBBIX CUCTEM, ITPOLIECCOB U SIBIEHUN; OpraHU3aluu
OKpY>KaroIen SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IIPUPOTHOM U TIPOBEJCHUS OWOJIOTHYECKOTO JKCIEPUMEHTA, BBIIBUIKCHUS
cpensl, U COLMAJIBHOM cpellbl, OCO3HAHME IJI00AJBHOIO XapakTepa | TMIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAYy MCCIELyeMbIMU
pecypcocOepexeH! | 3KOJIOTHUECKHX MPOoOIeM; BEJIMYMHAMU, OOBSCHEHHS MTOTYYCHHBIX PE3yJIbTaTOB
10, OPUMEHATh | -  IUIAHUPOBAaHWE U OCYIIECTBJIEHME  ACUCTBUH B | U (GOpPMYIMPOBAHUS BBIBOJOB C MCIOJb30BAaHHMEM HAYyUHBIX
3HAHUS OKpYJKaIoIlled Ccpefie Ha OCHOBE 3HAHUSA LIEJIEH YyCTOMYUBOIO | ITOHATUMN, TEOPUN U 3aKOHOB.
00 U3MEHEHUHU | pa3BUTHUS YEJIOBEUECTBA; I1P6 6. ChopMUPOBAHHOCTb YMEHHUS BBLIENATH CYLIECTBEHHBIE
KJIMMaTa, NPUHIUIBI | - AKTUBHOE HENpPUATHE JEHCTBHIA, MPHHOCSIIMX BpeA | IPU3HAKH  BHUPYCOB, KJETOK  TPOKApUOT M  JYKApHOT;
OepeKIIMBOr0o OKpy>KarolleH cpene; OJITHOKJIETOYHBIX M  MHOTIOKJIETOYHBIX OpraHU3MOB, BHJIOB,
IIPOU3BOJICTBA, - yMEHHE IIPOrHO3UPOBATh HeOJaronpusITHbIE | OMOT€O0IIEHO30B U 3KOCHUCTEM; OCOOEHHOCTH IPOLIECCOB OOMEHa
3pHEKTUBHO HKOJIOTUYECKUE TOCIECTBUS MPEIIPUHUMAEMbIX JACUCTBUIM, | BEIIECTB W MpPEBpaIleHUs SHEPruM B KIETKe, (oTocuHTesa,
JeiCTBOBATH [IPEeIOTBPALLATD UX; IUIACTUYECKOTO U DHEPreTUYECKOro OOMEHa, XEMOCHHTE3a,
B Ype3BbIUANHBIX | - pAaCUIMPEHHE OMNbITa JAEATEJBHOCTH 3KOJOIMYECKOW | MMTO3a, Meil03a, OIUIOJOTBOPEHHUS, Pa3BUTHS U Pa3MHOKCHMS,
CUTYyalUsAX HaIpPaBJICHHOCTH. WH/IMBUyAIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOTeHe3a), 00pHObI
MertamnpeaMeTHbIe Pe3yiIbTaThl JOJKHBI OTPAXKATh: 3a CyLIEeCTBOBaHME, €CTECTBEHHOIo OTOOpa, BUA00Opa30BaHUS,
OBnanenue YHHUBEPCAITbHBIMU KOMMYHHUKATHBHBIMH | IPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpefe OOWTaHHS, BIUSHHUS
JeUCTBUSAMU: KOMITIOHEHTOB HKOCUCTEM, aHTPOIOTE€HHBIX U3MEHEeHUH
0) coBMeCTHasl e TEIIbHOCTb: B DKOCHCTEMax CBOEH MECTHOCTH,
- MOHMMATh W UCIOJIb30BaTh NPEUMYIIECTBA KOMAHJHON | KpyroBOpOTa BELECTB U MpEeBpalleHNne SHEPTruu B Onochepe.
Y UHAMBHUYaJIbHON paboThI; I1P6 7. CdopMupOBaHHOCTb YMEHHUS NPUMEHSTH IMOJIYYECHHbIE
- IpUHUMATh  LEIM  COBMECTHOM  JEeATENbHOCTH, | 3HAHUS sl OOBSICHEHUS OMOJOTMUYECKUX MPOLIECCOB M SIBJICHUH,
OpTaHU30BBIBATH u KOOPAMHUPOBATh TNEWCTBUS | UIS TIPUHATHUS TPAKTHUYECKUX PEUICHUH B TIOBCEIHEBHOW KHU3HH
0 ee JIOCTWXEHHIO: COCTaBIATh IUIaH JICHCTBHM, | ¢ Ledbi0 oOecredeHuss Oe30MaCHOCTH CBOEro0 370POBbS U
pacnpenenartb pojd C YYETOM MHEHHMH YYacCTHUKOB | 3/I0pOBbS OKPYXKAIOIIMX JItOJIEeH, cOO0/IeHUsT 310poBOro odpasa
00CyXJ1aTh pe3yabTaTbl COBMECTHOU PabOTHI YKU3HHU, HOPM TPaMOTHOT'O MTOBEJICHUS B OKPYXKAOILeH IpUpPOAHOM
cpelie; MOHMMaHUE HEOOXOJMMOCTH HCIIOJIb30BAHUS JTOCTHXKEHUI
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTHH Ui palMOHAIBLHOTO
MPUPOIONOIB30BaHUS
K 1.1. - OCYILIECTBIIATH TOUCK, aHAJIM3 M OICHKY HH(popMaIuy, -c(hopMHUPOBAaHHOCTH YMEHHS NMPUMEHATh NMOJYYECHHBbIE 3HAHUS
BermonmHaTh HEo0XoauMon JUTSE MTOCTaHOBKH u peIICHHMS Uil O0BsICHEHUS! OMOJIOTMYECKUX MPOLECCOB U SIBICHUM, NI
TEXHUYECKOE npoecCUOHANIBHBIX 3a]1a4; NPUHATUS TPAKTUYECKUX PEIIeHU B MOBCEAHEBHOM >KU3HU C
06CJ'Iy>KI/IBaHI/Ie - an06peTeHHe OIBITa IPUMEHEHNUSA OCHOBHBIX METOJIOB 1 ECIBIO oOecrieuennst 0€30MACHOCTH CBOETO 300pOBbA U
PacKpoiHoro HAy4yHOTO TIO3HAHMS, MCMOJb3YEMbIX B  OHOJIOTHU: 37I0pPOBBSl  OKPYXKAIOLUX  JIOACH, COOIOICHMS  3/0POBOTO
o0opynoBaHus HAGIIONEHNS U ONMCAHUS JKMBBIX CHCTEM, MPOLECCOB U o0pa3a *HU3HH, HOPM I'PaMOTHOI'O IMOBEJIEHHsS B OKpY>KarolleH




HBHCHHﬁ; opraHu3alvii M IIPOBCACHUA OHOJOrHYECKOI0O

OKCIICPUMCHTA, BBIIABHIXCHUA THUIIOTE3, BBIABJICHUA
3aBUCHMMOCTH MKy HUCCICAYEMBIMU BCJIIMYNHaAMU,
00BACHEHHUS IMOJIY4YCHHBIX PE3YIbTaTOB n

(hopMyTupOBaHUS BBIBOJOB C HCIOJB30BAaHHUEM HAYYHBIX

MOHSITUH, TEOPHUI U 3aKOHOB;

- YyMEHHUE KPHUTHYECKH  OIICHUBATH

OHOJIOTHYECKOTO COJIepIKaHUs,
BKJTIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3IUYHBIX

HCTOYHUKOB (CpefcTBa MaccoBOi WH(pOpMaluu, HaAy4HO-

MOMYJISIPHBIE MaTEPHAIIBI).

nHpopmaIuio

IIPUPOJIHOM Cpelie;

- HUHTEPIPETUPOBATH DTUYECKUE ACIEKTBl COBPEMEHHBIX
UCCIICOBAaHUH B OHMOJIOTMH, MEIUIMHE, OHOTEXHOJIOTHH;
paccMarpuBaTh  IJIOOAIBHBIE  JKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOMICHUIO K HHUM
COOCTBEHHYIO MMO3HUIINIO;

-chOPMHUPOBAHHOCTh ~ YMEHHUS  aHAJIM3UPOBATh  OCHOBHBIC

CBOWCTBA, KIACCU(PUKAINIO U XapAKTEPUCTHKH MPUMEHIEMBIX B
npodeccuun  29.01.34 Omepatop o000OpymOBaHUsA LIBEHHOTO
IPOU3BOJACTBA ([0 BHAAM) MaTepUAIOB M MX BIUSHUS Ha
3]10pOBbE YEJIOBEKa,

-COPMHUPOBAHHOCTh YMEHHUSl AHAIU3UPOBATh KPYTOBOPOTHI
BEILECTB U OMOr€OXMMHMUYECKHE IIUKIIbI B CBSI3U C TEXHOTCHHBIM
3arpsi3HEHUEM OHoc(epsl;

-c(hopMUPOBAHHOCTh YMEHHUS MCIIOJIb30BAaTh IIPUEMBI U METO/IbI
MUHUMU3ALUU U3/I€PKEK HA IBEHHOM MPOU3BOACTBE U OCHOBBI
«OepexIIMBOro IMPOU3BOACTBA» JUIsl pealu3aldu MPUHLHUIIOB
PaIMOHAIBLHOTO PUPOIONOJIB30BaAHUS.




2. CTpyKTYypa H coJep:kaHue 00111e00pa30BaTeIbHON THCHUTLIHHBI

2.1. O0beM TUCUMIJIMHBI M BBl Y4eOHO# padoThI

Buj yueOHoi1 padoThl O0bem B yacax
O0bem o0pa3oBaTe/IbHOM NPOrPaMMbl JHCHUIINHBI 72
OcHoOBHOe coJiep:KaHue 60
TEOpETHUECKOe 00yUueHue 40
MIPaKTUYECKHUE 3aHATHS 16
nabopaTOpPHBIE 3aHATHS 4
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAECPKAHUE 12
TeopeTudeckoe o0ydeHue 2
MPAKTUYECKHUE 3aHITUS 8
1abopaTOPHBIE 3aHATHS 2

IMpomexxyTounas atrectamus (1uddepeHHPOBAHHDII 3a4eT)




2.2. TemaTH4yecKHii IJIAH U COAEPKAHNE TUCIIUIIMHBI

®opmupyemble
HaumenoBanue Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M MPO(ecCHOHAJIBLHO OpUEeHTHPOBaHHOe), | O0beMm
pa3/iesioB U TeM JladopaTopHbIe U MPAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJ/Ib (IPH HAJIMYHH) yacop | oMmeTeHtiH
1 2 3 4
OcHoBHoOe coJep/kaHue
Pasznea 1. buosorus kak Hayka. ZKuBble cucTeMbl 1 MX OPraHU3alUs 2
Tema 1.1. Copepxanne yaeOHOT0o MaTrepuaa 2
bronorus buonorus — Hayka o xuBoi npupoze. CBs3u OHOJIOTUU C OOIIECTBEHHBIMU, TEXHHYECKUMH U
B CUCTEME HaYK. JPYTUMH €CTECTBEHHBIMU HayKaMHU, Gpuiocopue, pesuruen, STUKOH, 3CTETUKON U MPaBOM.
Ob6wuas Ponp Ouonormn B (OPMHPOBAHWM COBPEMEHHOW HaydyHOW KapTHHBI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HAYK.
KU3HU MeTtoap! TIO3HAHUS )KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPUMEHT, ONMUCAHUE, M3MEpPEHHE, OK-02
KJaccu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).
JXussie cucrembl (OMOCHCTEMBI) KaK MPEAMET n3ydeHus ouonoruu. OTaudne 5KUBbIX CUCTEM
0T Heopranuueckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpas3ue.
YpoBHU OpraHu3aluu ouocucrem: MOJIEKYJISIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpraHU3MEHHBIN, MOMYJISAIMOHHO-BUI0BOM, 3KOCHUCTEMHBIH (OMO - TEOLIEHOTHYECKUN),
O6uochepHbIit
Pa3nes 2 XuMH4YeCKHii COCTAB M CTPOCHHE KJICTKH 10
Tema 2.1. Copepkanne ydeOHOro Marepuana 1
XUMUYECKUH COCTaB | XUMUYECKUH COCTaB KJIETKH. XUMHMUYECKHE 3JEMEHTBI: MaKpOdJIEMEHThI, MUKPOIJIEMEHTHI.
kieTku. Bona Bona u MuHepanbHble BemiecTBa. OYHKIIMM BOJABI M MUHEPAJIbHBIX BEIIECTB B KIIETKE.
Y MUHEpaJIbHbIE [Tonnepskanue ocCMOTHUYECKOTO OanaHca
BCIICCTBA IIpakTyeckoe 3aHATHE 2
Ne 1 «buonoruyeckas pojb MHUHEPAJbHBIX BEIIECTB B OOECHEUEHUHU >KU3HENEATEIbHOCTH
OpPraHU3MOB, MIPOSBJICHUS AUCOaTaHCa MUHEPATBHBIX 3JIEMEHTOB)
Tema 2.2. ConeprkaHue yueOHOro MaTepuasa 1
buonornueckn benku. CoctaB u ctpoeHne 0eaKoB. AMUHOKUCIOTE — MOHOMEpPHI OenkoB. Hesamenunmble u
Ba)KHBIE XMMHYECKHE | 3aMEHUMBIE AMUHOKHCIOTHL. AMUHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOMH
COEIMHEHUS MOJIEKYJNbI (TIepBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAsl CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonormueckue ¢GyHKuMH OenkoB. DepMEHTHl — OHOJIOTHYECKHE
karanu3aTopel. CTtpoeHue (epMeHTa: aKTHBHBIM LEHTpP, CyOCTpaTHas CHEHU(PUUYHOCTD.
KodepmenTsl. Buramunsl. OTinuns pepMEHTOB OT HEOPTraHUYECKUX KaTaIu3aTOPOB.
VYrneBoapl: MOHOCaxapuabl (TJHOKO3a, prbo3a M JAe30Kcupru003a), aucaxapuisl (caxaposa,
JaKTO3a) M ToJMcaxapuisl (Kpaxmall, TIHKOTeH, LeJUTono3a). buonorndeckue ¢GyHKIUN
yraeBogoB. Jlumuael:  Tpurmunepuasl, Gochomunuasl, crepounsl. [ uapoduiibHO- OK-01, OK-02,
rusipooOHbIe cBoiicTBa. buonornueckue ¢ynkuun unuaoB. CpaBHEHHE YIIIEBOJOB, OK-04




OCJIKOB W JIMMHUJIOB Kak HMCTOYHWKOB sHepruu. Hykmennoseie kucnotsl: JIHK m PHK.
Hyxneoruapl — MoHOMEpHI HYKIIEMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JJHK. Ctpoenne u
¢ynkunu PHK. AT®: ctpoenne u GyHKIUU

JlaGopatopHbie 3aHATHS (Ha BEIOOD MPEIo1aBaTeNs)

Ne 1 «Onpenenenue Buramuaa C B IpoJTyKTax MUTaAHUS

Tema 2.3.
CtpyKTypHO-
byHKIMOHATBHAS
OpraHu3alys KJIeToK

Conepkanue yq4eOHOro MaTepraia

I{utonorus — Hayka o kietke. Kierounast reopust — npumep B3auMoJieiicTBUs uaen u pakToB
B Hay4HOM I[TO3HAHUHU. MeTObl U3y4EHNUs KIIETKU.

Knerka kak nenoctHast »kuBas cuctema. OOLIue NMpU3HAKU KIETOK: 3aMKHYTas HapyxXHas
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTe3a Oernka.

Tumbl KIETOK: JyKapuoTHuYeckass W Inpokapuotuyeckas. OcoOEHHOCTH CTPOEHHUs
MPOKAPUOTHYECKOW KieTku. Kitetounass crenka Oaktepuii. CTpoeHHE JyKapHOTHYECCKOU
kJ1eTki. OCHOBHBIE OTIMYUS PACTUTEIBHOMN, KUBOTHON U rpuOHOM KieTku. I[loBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KJIETOYHAsl CTE€HKa, IJIMKOKaJIuKc, uX ¢QyHkuuu. IlnazmaTudeckas
MeMOpaHa, ee CBOMCTBA U (PYHKIIUU.

[Mutormmazma u ee opranouapl. OmxHOMeMOpaHHBIC opraHounsl kietkw: OIIC, ammapar
I'onbmku, nuzocoMsl. IloyaBTOHOMHBIE OpPraHOUABI KJIETKM: MHUTOXOHJAPHUH, IIJIACTHIBIL.
[TpoucxoxaeHne MUTOXOHApPUNA W miuacTuA. Buasl mmactun. HememOpaHHbIE OpraHouibI
KJIETKH: pHUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPUOIH, PECHUYKH, XKIyTUKU. DyHKIUH
OpraHOMJOB KJIETKH. BKirroueHus.

SAnpo — perynaropHslii HeHTp kieTku. CTpoeHMe sijpa: sjepHas 000JI0uKa, Kapuorjasma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

JlaGopaTopHbIe 3aHATHS

Ne 2 «Ctpoenue kneTku (pacTeHusl, >)KUBOTHBIE, TPUOBI) U KJIETOUYHbIE BKIIIOUEHUS (Kpaxmad,
KapOTHHOUIbI, XJIOPOTIJIACThI, XPOMOILJIACTHI )»

Pazgen 3. dKKuzHeaeaTeJbHOCTDH KJIETKH

Tema 3.1.
OOMeH BeIEeCTB
U TIpeBpaIieHne

SHEPIrUn

B KJIETKE

Conepxanue yq4eOHOro MaTeprasa

OOmMeH BellecTB, UM METa0OIM3M. ACCUMMIIALNS (TUTACTHUECKUH 0OMEH) M AMCCUMMIISAIIUS
(oHEpreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €IUHOTrO Mpolecca MeradbonusMa. Poib 3aKoHOB
COXpaHEHMsI BEIIeCTBAa W SHEPruM B NMOHUMAaHMM MeTabonu3ma. Turmbl oOMEHa BeIeCTB:
aBTOTpo(HBIN U TerepoTpodHbId. Poib (pepMeHTOB B 0OMEHE BEIIECTB M MPEBpAICHUN
sHeprun B Kkierke. PorocuHTe3. CBeroBas M TeMHOBas (asbl (orocuHTe3a. Peakuuun
¢dorocunTe3a. DPPeKkTUBHOCTH (HOoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a AJIS )KU3HU Ha 3emiie.
BnusHue ycnoBuil cpenpl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIMIEHUS! €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX pacTeHHH. XEMOCHHTE3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HaueHUe
XEMOCHHTE3a I )KU3HU Ha 3eMiIe.

DHepreruyeckuii 0OMeH B KileTke. Paciiernienue BemecTs, BbIJCIEHNE U aKKyMYJIUPOBaHHE
SHEPTUU B KIIETKE. DTalbl 3HEpreTuyeckoro ooMeHa. ['nmkonus. bposkeHue u ero BHIBL
Kucnoponnoe oxucnenue, win kietoyHoe npixanue. OkucnutenbHoe GochopunrpoBaHue.

OK-01, OK-02,
OK-04




D¢ hHEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEHA

Tema 3.2.
Buocuures benka

CopepxaHnue yueOHOro Marepuala

Peaknmum Mmatpuunoro cuHte3a. [enermueckas wuHpopmanus u JHK. Peammszauwms
TeHETHYECKON MHpOopMaluK B KiIeTKe. [ eHeTHYeCKui KO/ M ero CBOMCTBA. TpaHCKpUIIIU —
marpuunblii cuHTe3 PHK. Tpancmsiums — OuocuHTe3 Oenka. OTambl TPaHCISALHH.
Koaunposanue amunokucior. Ponbs pubocom B OuocunTtese Oenka

HpaKTI/I‘IeCKOG 3aHATUC

Ne 2 «Pemenue 3aaa4 Ha onpeaAcICHNUE TOCIECA0BATCIbHOCTH HYKIICOTHU 0B

Tema 3.3.
Bupycsl

Conepkanue y4eOHOro MaTepraia

Hexnerounsie ¢popmsl sxu3Hu — BUpYChl. Mctopust otkpsiTust BupycoB (/. . ViBanoBckuit).
Oco0eHHOCTH CTPOEHHUS M KUZHEHHOTO IMKJa BUupycoB. bakrepuodaru. bonesnu pactenuit,
KMBOTHBIX M 4€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHnozaedunura yenosexa (BUY)
— Bo30Oyutens CI1M/]a. [IpodunakTuka pacnpocTpaHeHns BUPYCHBIX 3a00I€BaHUI

Pa3znen 4. Pa3dMHoOKeHHE U HHAUBUAYAJIBbHOC PAa3SBUTHE OPraHU3MOB

Tema 4.1.
JKU3HEeHHEBIN LUK
KJIETKHU

Copepxkanue ydeOHOro Marepuana

Kierounplld 1MKN, WM JKU3HEHHBIM HHMKN KiaeTku. WHTepdasza m murtos. IIporeccsl,
npoTekaromue B nHTepdasze. Perumkanus — peakuus marpuunoro cuaresa JJHK. Ctpoenune
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KaprOTHUI. JIUMIONAHBIN U TalIOUIHBIA XPOMOCOMHBIE
Habopbel. XpomaTuabl. lluTomornueckue OCHOBBI Pa3MHOXKEHUS W HWHAWUBUIYaTHLHOTO
pa3BuTusi opraHusMoB. Jlenenuwe kmetkn — Muto3. Cragum wMuroza. [Iponeccsl,
MPOUCXOMSIIME HA  PA3HBIX CTaAUSAX MUTO3a. DBHOJOrMYECKMH CMBICT  MHUTO3A.
[TporpamMmmupyemas rubesnb KIETKH - alloNnTo3

Tema 4.2.
®DopMBbI pa3MHOKEHUS
OpPTraHHU3MOB

Copepkanne ydeOHOro Marepuana

®opMBbI pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe U MmoyioBoe. Buasl 6ecnonoro pa3MHOKEeHHS:
JIeJICHUE HAJBOE M TTIOYKOBAHHUE OJTHO M MHOTOKJIETOYHBIX, CIOPOOOpPa30BaHKE, BET€TATUBHOE
pa3MHO)keHue. IcKycCcTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE JIJIsl CEIEKIIUH.
[TomoBoe pazMHOXKEHHE, €r0 OTIAUYHs OT Oecmonoro. Meio3. Craauu meito3a. [Iporeccsl,
npoucxoAsire Ha craausx wmeinos3a. [loBenenue xpomocom B Meito3e. Kpoccunrosep.
buonornueckuii cMbICI U 3HaUeHUE Meio3a. ['ameTorenes — mpoiecc 00pa3oBaHUs TOJIOBBIX
KIIETOK y KUBOTHBIX. [10/IOBBIE Kene3bl: CeMEHHUKH U AUYHUKU. OOpazoBaHUE U pa3BUTHE
MOJIOBBIX KIJIETOK — TaMeT (CrepMaTo30M, SIMIEKIIETKa) — CIEpPMaToreHe3 W OOTeHE3.
Oco0eHHOCTH CTPOEHUS SHIEKIETOK U ciepMaTo3ouioB. OmnonorBopenue. [lapreHorenes

Tema 4.3.
NunuBunyansHoe
pa3BUTHE OPTraHU3MOB

Coneprkanne y4eOHOro MaTeprana

WnauBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTambl
SMOpPHUOHAIBHOTO Pa3BUTHUSI Yy TMO3BOHOUYHBIX JKMBOTHBIX: JApoOJEHHE, TacTpyssaius,
opranorere3. IlocTamOpuonanbHOe pa3BuTHEe. THIBI MOCTIMOPHUOHANBHOTO PA3BUTHS:
npsiMOe, HeNpsiMoe (JIMYMHOYHOE). BnmsitHue cpenpl Ha pa3BUTHE OPraHu3MOB; (aKTOPHI,
CHOCOOHBIC BBI3BIBATH BPOXKJCHHbIE ypoAcTBa. PocT m pasButhe pacteHuil. OHTOreHe3
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LIBETKOBOI'O PaCTCHUA: ,Z[BOP'IHOC OIJIOAOTBOPEHUEC, CTPOCHUEC CEMEHU, CTAIUN PA3BUTHUA

[IpakTrueckue 3aHATUA 2
Ne 3 «HpexnronHbIe 3200JI€BaHNS U AUIEMHUH B UICTOPUH YEIOBEUECTBAY.
No 4 «BakrnuHanust Kak npoguiIaKTiKa HHPEKIIMOHHBIX 3a00J1€BaHUI
Pa3nes 5. HacieqcTBeHHOCTh M M3MEHYHMBOCTH OPraHU3MOB 10
Tema 5.1. Copneprkanue y4eOHOro MaTeprasa 1
3aKOHOMEPHOCTH [Ipeamer u 3amauu reHeTUKU. POib MUTONOTUN U SMOPUOJIOTHH B CTAHOBJICHUHM T€HETHKH.
HACJIEJIOBAHUS Bxian poccuiickux M 3apyO€XHBIX YYEHBIX B Pa3BUTHUE TE€HETUKU. METOoAbl TEeHETUKU
(ruOpuaONOrnYecKuii, LUTOTEHETUYECKUH, MOJEKYJIsIpHO-reHeThuueckuil). OCHOBHBIE
reHeTHUYEeCKUe OHATHA. | 'eHeTu4ecKasi CHMBOJIHKA, UCIIOJIb3yeMasl B CXeMaX CKpEeIMBaHHHA.
3aKOHOMEPHOCTH  Hacle[OBaHMs  IPU3HAKOB,  ycTaHOBiIeHHble [.  Mennenem.
Monoru0OpuiHoe CKpeluBaHue. 3aKOH eAMHOo00pa3us THOPUAOB MEPBOTO MOKOJICHHS.
[TpaBwiio noMHHMpOBaHMS. 3aKOH paclUEIUIEHUs NpU3HAKoB. ['MIIOTE3a YMCTOTHI ramer.
[TonHoe ¥ HemonaHOE AOMUHUpOBaHME. J(UrHOpUAHOE CKpelMBaHUEe. 3aKOH HE3aBUCHUMOTO
HACJIC/IOBAaHUs TPU3HAKOB. LlUTOreHeTHYecKkne OCHOBBI JUTHOPUAHOTO CKPEUIMBAHUS.
AHanuzupyroliee ckpemuBanue. Vcronb3oBaHHE aHATU3UPYIOLIETO CKPEIIMBaHUS JUIS
OTIpe/ICIICHUS] TCHOTHITA 0COOU
ITpakTHyeckoe 3aHsATHE 2
Ne 5 Pemenune 3amady Ha ONpENENIEHHE BEPOATHOCTH BO3HMKHOBEHMS HACIEACTBEHHBIX
IOPU3HAKOB TIPU MOHO-, [JIU-, MOJUTHOPUAHOM U aAHATU3UPYIOIIEM CKpPELIMBaHUHU,
COCTaBJIEHNE T€HOTUITUYECKUX CXEM CKPEIIUBaHUS
Tema 5.2. Copnepkanue yaeOHOro MaTepuaa 1
Cuennennoe CueruieHHoe HaciefoBaHue mnpu3HakoB. PabGora T. Moprana 1o cCLEIUIEHHOMY
HacJleJOBaHHE HacJIeJOBaHUIO TeHOB. HapylieHue cremieHuss T€HOB B pe3yJbTaTe KPOCCUHIOBEpa.
MIPU3HAKOB XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHeTUUeCKHe KapThl.
I'enetnka moma. XpoOMOCOMHOE OINpEeNeNeHUe Moja. AyTOCOMBI M IOJOBBIE XPOMOCOMBI.
I'omorameTHble M reTeporaMeTHble OpraHu3mbl. HacienoBaHue NpU3HAKOB, CLEIUIEHHBIX C
0JIOM
ITpakTHyeckoe 3aHsATHE 2
Ne 6 Pemenue 3amad Ha oOIpenelneHHe BEpPOSITHOCTH BO3HUKHOBEHHUS HACIEACTBEHHBIX
IPU3HAKOB TP CLEIUICHHOM HACJEIOBAaHUHM, COCTABJIECHUE TI'E€HOTUIIMYECKUX CXEM
CKpEIIMBaHUS
Tema 5.3. ConeprkaHue yueOHOro MaTepuasa 1
3aKOHOMEPHOCTH N3meHunBOCTh. Bubl H3MEHUNBOCTH: HEHACIIECTBEHHAs! U HacjencTBeHHas. Poib cpensl B
U3MEHUYUBOCTH HEHACJIEICTBEHHOM WM3MEHYMBOCTH. XapaKTEpUCTHKa MOAN(UKALMOHHOW H3MEHYHMBOCTH.

Bapuanuonsslii psig v BapuanimonHas kpusas. Hopma peakuun npusHaka. KonnuecTBeHHbIE
U KaueCTBEHHbIE TMpPH3HAKM M HX HOpMa peakuuu. CBoiicTBa MOAM(PUKALMOHHOM
M3MEHYMBOCTH.
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HacnencTBenHasi, win TeHOTHUIHMYECKass M3MEHUYMBOCTh. KoMOWHAaTHMBHAs W3MEHUYUBOCTD.
Meiio3 W TIOJIOBOM TMpOIECC — OCHOBA KOMOWHATHMBHOW HW3MEHYMBOCTH. MyTallmOHHAas
W3MEHUYUBOCTh. Kiaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHEIE, TeHOMHBIE. YacToTa u
OpUYMHBL  MyTaluil. MyTarennsle  QakTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacJiecTBeHHOM n3MenunBocty H. M. BaBuiioa

HpaKTI/I‘IeCKOG 3aHATUC

Ne 7 Pemenuwe 3amad Ha OmpesieieHHE BEPOSITHOCTH BO3HHKHOBEHHS HACIIEACTBEHHBIX
IMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX B3aHMOI[eI>’ICTBI/I$I I'CHOB, COCTAaBJICHHUC I'CHOTUIIMYCCKUX
CXEM CKPEUIMBaHUS

Ne 8 «CocraBneHue U aHaIu3 pOJOCIOBHBIX YEJIOBEKA»

Tema 5.4.
I'eHeTnka yenoBeka

CopepxaHue yaeOHOro Marepuana

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJABl TI'€HETHKU YEJIOBEKA:
reHeaNOrnYecKui, OJIN3HENOBbIN, LUTOTeHETUYECKUH, OMOXMMHUYECKUH, MOJEKYISPHO-
reHeTuyeckuil. COBpEeMEHHOE OIpeje/ieHue TI'€HOTHUIA: MOJIHON€HOMHOE CEKBEHUPOBAHUE,
IFeHOTUIIMPOBaHMUE, B TOM uKcie ¢ nomoulsto [11[P-ananuza. HacnencrBennsle 3abos1eBanus
YyeJloBeKa: TEHHble 00Je3HH, OOJIe3HH C HACJIEACTBEHHOW MPEapacoyioKEHHOCTbIO,
XpoMOcOoMHBIe Oose3HH. ComaTudyeckue W reHepaTuBHble MyTaluu. CTBOJIOBbIE KIIETKH.
[Mpunmunel  310poBOTO  00pa3a  JKWM3HHW, JAMArHOCTHKH, MNPOMQWIAKTUKH W JICYCHUS
IFeHEeTUYeCKuX  Oosie3Hel.  MeauKo-reHeTH4eCcKoe  KOHCYJIbTHpOBaHME.  3HAa4YeHUE
MEAMIMHCKOW TE€HEeTUKM B MPENOTBPALICHUM U JICYEHWU TIEHETHYECKHX 3a0oseBaHMi
4eJI0BEKa

Pa3znen 6. DBoJonHMOH

Has OHoJIOrud

Tema 6.1.
OBOIOIMOHHAS
Teopus
U €€ MECTO
B OHOIOTHH

CopepxaHue yaeOHOTo MaTepuana

[IpeanochbuUIKM BOZHUKHOBEHUS IBOJIIOIIMOHHOM TEOPUU. DBOJIOIMOHHAS TEOPUSI U €€ MECTO
B Ouonoruu. BnusiHHE SBONIOIMOHHOW TEOpUM HA pPa3BUTHE OWOJOTHMH U JIPYTHX HayK.
CaunerenbcTBa 3BoOIUH. [laneoHTONOrMUECKHE: TOCIIEI0BATEILHOCTD MTOSIBJICHHS BUIOB B
MAJIEOHTOJIOTUYECKON JIETOMUCH, TepexoaHbie (Gopmbl. buoreorpaduyeckue: CXOACTBO H
pasznuuue GayH u GIop MaTEPUKOB M OCTPOBOB. DMOPHOIIOTHYECKUE: CXOJCTBA M PA3THMIHS
SMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHEIE,
aHAJOTUYHBIC, PYIAUMEHTApHBIE OpraHbl, aTaBU3MBL. MOIEKYIIPHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OIMYECKHX IyTeH y BCeX
JKUBBIX OPTaHU3MOB.

OpomononHass Teopus Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHHSI JapBHUHHU3MA.
JBwxymme Cuiabl JBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE TIpU
OTPAaHHYEHHOCTH PECYPCOB, HEolpeaenéHHas M3MEHYUBOCTh, O0pb0a 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MHuKpo3BOTIOLIHS

CopepxaHne yaeOHOT0o MaTrepuana

Cunrernueckast Teopusi 3BosoIuu (CTD) u e€ OCHOBHBIE MOJNOXKEHUA. MHUKPOIBOIIOLHUS.
[Tomynsius Kak eAMHUIIA BUJA U SBOJIOIIH.
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JBwxkymue cuiabl ((paKTOPBI)IBOITIONUKA BUIOB B MpUpoJe. MyTallMOHHBIN Mporecc u
KOMOMHATUBHAs WM3MEHUYMBOCTh. llomynsnuoHHble BOJHBI W Jpeld reHoB. M3omsauus u
murpauusa. EcrecTBeHHBII o0TOOp — HampaBistomuid (akrop sBomorun.  Dopmbl
€CTeCTBEHHOro oT1oopa. IIpucnocoGieHHOCT OpraHU3MOB Kak pe3yjibTaT 3BOJIOLMUU.
[Tpumepsl mpucocoOMeHU y OpraHu3MoB. ApoMopdo3bl M HAHOAAaNTalMu. Bum u
BugooOpa3oBanue. Kputepuu Buna. OcHoBHbIE (pOpMBI BUA000pa30BaHus: reorpaduyeckoe,
JKOJIOTUYECKOE

Tema 6.3.
Makpo3Bosronus

Conepkanue y4eOHOro MaTepraia

MaxkposBomonus. Dopmbl  3BomOUMU:  (pumeTHUECKas, IUBEPreHTHas, KOHBEPreHTHas,
napayensHas. HeoOpatuMocTh 3BONIOIMN

HpaKTI/I‘ICCKOG 3aHATHUC

Ne 9 «CpaBHeHune BHJIOB 110 MOP(OIOTHIECKOMY KPHTEPHIOY

Pa3znen 7. Bo3HUKHOBeHHE ¥ pa3BUTHE KM3HM HA 3emJie

Tema 7.1.
3apoxaeHue
Y Pa3BUTHE KU3HU

Copnepxkanue ydeOHOro Marepuana

JloHay4yHble TPEICTABICHHUS O 3apOXKACHUM XU3HM. HaydHple runore3bl BOZHUKHOBEHHS
KHU3HU Ha 3emiie: abMOreHe3 U MaHcrepMus. XUMHUUecKas 3BOMONHsS. AOHOTreHHbIN CUHTE3
OpraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOJATBEPKIACHHE
XUMHUYecKol 3Bosonnu. HauvanbHble 3Tanbl Ouonoruueckoi sposronuu. ['mmoresa PHK-
mupa. dopmupoBaHre MEMOpAaHHBIX CTPYKTYp M BO3HHMKHOBEHHE IMpPOTOKIETKH. [lepBble
KJIETKM U UX 3BOMIIOLMA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie o 3paM U nepuojam. Karapxei. Apxeiickas U MpoTepo3oncKas
apbl. [laneosolickas spa u €€ mnepuoibl: KeMOPHICKUI, OpIOBUKCKHUNA, CHIIYpPUNHCKHMH,
JIEBOHCKMH, KAMEHHOYTOJIbHBIN, NepMCKHUi. Me3030icKas dpa U €€ NEPUObl: TPUACOBBIM,
IOpCcKuii, MenoBoW. KaifHo30Mckass 3pa W €€ mNepuoibl: NaJCOreHOBBIM, HEOTCHOBBIN,
AHTPONIOT€HOBBIN.

Tema 7.2.
Cucrema

OpTraHu4Y€eCKOro Mupa.

CopepxaHue yaeOHOTo MaTepuana

Cucrema OpraHm4yeckoro Mupa Kak OTpakeHue 3BoJoUrud. OCHOBHBIE CHUCTEMAaTHYECKHE
TPYIIBl OPraHU3MOB. XapakTEPUCTUKA KIMMaTa U TeOJOrHYecKux mnporeccoB. OCHOBHBIE

[Ipoucxoxaenue STamnbl SBOJIONUHM PACTUTENBHOIO W JKUBOTHOrO Mupa. Apomopdo3bl y pacTeHUH H
YEJI0BEKa — JKUBOTHBIX. [losiBIIeHNE, pacBET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.
AHTPOIIOTE€HES OBOJIIOIIMSL  YENOBEKa. AHTpPONOJIOTHS KaKk Hayka. Pa3Burhe npencTaBleHHd O
IIPOUCXOXKICHUN 4YeloBeKa. MeTonbl u3ydeHHs aHTponoreHesa. CXoICTBa M pa3iauyuus
YeJlIoBeKa W JKMBOTHBIX. CHCTEMAaTHYECKOE TMOJOKEHHE 4YeNloBeKa. JIBMXKyIIUMEe CHIIbI
(akroper) anTpomorene3a. HacnencTBeHHas H3MEHUYMBOCTb M €CTECTBEHHBIH OTOOP.
OO61ecTBEHHBIH 00pa3 ®KU3HU, U3TOTOBJIEHUE OPYIUH TPy/la, MBIIIUIEHUE, PeYb
Tema 7.3. ConeprkaHue yueOHOro MaTepuasa

OCHOBHEIE CTaguu
9BOJIIOIIAH Y€JI0BEKA

OCHOBHBIE CTaUU W BETBU HBOJIOLMN YEJIOBEKA: ABCTPATONUTEKH, UYUeNOBEK yMenbli,
UYenosek npsaMoxoasuiui, YenoBek HeaHIepTadbCKui, YeaoBeK pa3yMHbI COBPEMEHHOIO
tuna. Haxoku nckonaemMbIX OCTaHKOB, BpeMs CYIIECTBOBaHMsI, 00JACTh pacpOCTpaHEHUS,
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00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSI.
Yenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BpOINEOWHAs (€Bpas3HiicKas), HErpo-
aBcTpasioujiHas (PKBaTOpUaibHasl), MOHIOJIOMAHAs (a3uaTcKo-aMepuKaHcKas). YepTsl
MPUCTIOCOOTICHHOCTH TMPEJICTAaBUTENIEH YEIOBEYECKUX pac K YCJIOBUSM CYHIECTBOBAHHUS.
EnuncTBO YenoBeueckux pac. Kpuruka pacuzma

[TpakTHyeckoe 3aHsTHE 1
No 10 «IIpucnocoOneHHOCTh 4YeNOBEKa K pPa3HBIM  YCIOBHUSM Cpenbl. BrusHue
reorpaduueckoil cpepl Ha MOPQOTIOTHIO U HUZHOJIOTHIO YEITOBEKA
Pasznea 8. Opranusmbl 1 OKpy:Ka0IIAs cpeaa 4
Tema 8.1. CopepxaHne yaeOHOro MaTrepuaa 2
Okonorus DKoJorus Kak Hayka. 3alaqil ¥ pa3ieibl SKOJIOruU. MeTOo bl SKOJIOTHYECKUX HCCIIECTOBAHHMA.
Kak Hayka. Cpenpl | DKOJIOTHYECKOE MHUPOBO33PEHHE COBPEMEHHOro 4enoBeka. Cpesibl OOMTaHUS OPraHU3MOB:
YKU3HU. BOJHAs, HA3eMHO-BO3/YILHAs, IIOYBEHHAs, BHYTPHUOPraHU3MEHHAsA. KOJOTHYECKHE
DKOJIOrn4YecKue ¢daxTopsl. Kimaccupukanust 5KoIOrH4eckux (akTOpoB: aOMOTHYECKHE, OMOTHUECKHE H
bakTopbI aHTponoreHHsie. JleiicTBue SKoOJIOrMYecKHMX (AKTOPOB Ha OpPraHu3Mbl. AOMOTHYECKHE
(dakTopbl: CBET, TEMIEpPATypa, BIakHOCTb. Doronepuoansm. [IpucnocodiaeHuss opraHu3MoB
K JCHCTBHIO abmoTHueckux (akTopoB. buonornueckwe puTMmbl. bruoTndeckue (akTophl. OK-01, OK-02,
Bugsl  OmoTHMYeCKHMX  B3aMMOACWCTBUI: KOHKYPEHLMS, XWUIIHWYEeCTBO. llapasuTuswm, OK-04, OK-07
MYTYyaJau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAJIN3M, HEHTpalu3M.
3HayeHne OMOTHYECKMX B3aWMOJICHCTBHUI ISl CYIIECTBOBAHUS OPTaHWU3MOB B IPUPOIHBIX
cooOluiecTBax
Tema 8.2. Conepkanue yaeOHOro MaTepuaa 1
DKOJIOrn4ecKue OKOJIOTMYECKHE XapaKTepUCTHKH monymsuud. OCHOBHBIE TIOKa3aTeNnd  IMOMYJISALUU:
XapaKTepUCTUKU YHUCIIEHHOCTb, IUIOTHOCTh, POXKJAEMOCTh, CMEPTHOCTb, MNPUPOCT, Murpauus. JlnHamuka
MOMYJISALUH YHUCICHHOCTU MONYJISIMU U €€ Perymsuus
ITpakTHyeckoe 3aHsTHE 1
Ne 11 «lTomcyér mIOTHOCTH NOMYISIUI Pa3HbIX BUIOB PACTEHUN»
Pa3znen 9. Coo0mecTBa M YK0JIOrHYECKHE CHCTEMBI 10 OK-01, OK-02,
Tema 9.1. ConeprkaHue yueOHOro MaTepuaa 2 OK-04, OK-07
CoobmiecTBa CoobmiectB0  oprammsmMoB  —  OuoneHo3.  CTpyKTypsl ~ OWOIEHO3a:  BHUJOBaf, IK 1.1
OpPraHHU3MOB, pOCTpaHCTBEHHas!, Tpoduueckas (mumiesas). Bunsl-noMmuHanTel. CBsi3U B OHOIIEHO3E.
HKOCUCTEMBI Okosnoruyeckue cucrteMbl (3kocucteMsbl). lloHstue 00 »sKocucTeMe U OHUOTeOIEHO3E.
OyYHKIMOHATbHbIE KOMIIOHEHTBl SKOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, DPEIYyLEHTBHI.
KpyroBopot BemecTB U MOTOK 3HEPrHU B sKocucTeMme. Tpoduueckue (MUIIeBble) YPOBHU
skocucTeMbl. IlumeBbie nenu u ceru. OCHOBHBIE MOKa3aTeNM SKOCHCTEMBI: Ouomacca,
OPOAYKIHMSI. DKOJIOTUYECKUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OMoMacchl. CBolicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJalus, pazButue. Cykueccus
Tema 9.2. Copneprkanne y4eOHOro MaTepraa 2
IIpuponHbie [IpupoaHble HSKOCHUCTEMBI. OKOCHCTEMBI peK U 03€p. ODKOCUCTEMA XBOWHOTO WIH




9KOCHCTEMBI HIMPOKOJIMCTBEHHOTO aeca. AHTpOTIOTEHHBIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI.
VYpb6oskocuctembl. buonornyeckoe W XO3SHWCTBEHHOE 3HAYEHHE AarpodKOCHCTEM |
yp6oskocuctem. bruopasnooOpazue kak (axTop ycToWuuBOCTH 3KocucteM. CoxpaHEeHHE
OHMOJIOTMYECKOTO pa3HOo00pa3us Ha 3emIie

Tema 9.3. Copneprkanue y4eOHOro Marepraia

buocdepa — VYuenne B. U. Bepuazackoro o 6uochepe. I'panuiipl, coctaB u cTpykrypa ouochepsl. XKuboe

rodanbpHas BemecTBO M ero ¢yHkuuu. OcobeHHOoCcTH Omocdepbl Kak Tri00aJbHONH 3IKOCHUCTEMBI.

DKOCUCTEMA 3EMITU

JunamMuueckoe paBHOBecHMEe W oOpaTHas CBsizb B Ouocdepe. KpyroBopoTsl BemiectB u
OMOTeOXMMHYECKHUE IHMKJIBl d3JeMEHTOB (yriaepoja, aszora). 30HAIBHOCTH Ouochepsl.
OcHOBHBIE OMOMBI CYIIN

Tema 9.4. IIpodeccuoHalbHO OpHMEHTHPOBAHHOE co/lep:kaHUe (COoJep:KaHUe MPHKJIATHOIO
Bnusnane MOJLYJISA)
aHTPOIIOT€HHBIX YenoseuecTBo B Onochepe 3emiu. AHTpOIIOreHHbIE U3MEHeHUs B 6uocdepe. I'nodanpHble
(dakTopoB Ha sKosiornyeckue mnpobiembl. CocyliecTBOBaHME NpUPOAbl U uernoBeuecTBa. CoxpaHeHHE
ouochepy O6uopa3HooOpa3us Kak OCHOBa ycToiuumBocTu Ouocdeppl. OCHOBa pPaLMOHAIBHOIO
yIIpaBJICHUS] MPHPOJHBIMU pecypcaMH W WX HUCHONb30BaHUE. JloCTikeHHs OWOIOTHH W
OXpaHa NPHUPOJIb
IIpakTHueckoe 3aHsATHE
Ne 12 Otxogasl mpousBoactBa B npodeccun 29.01.34 Onepatop o6opyaoBaHUS MIBEHHOTO
IIPOU3BOJICTBA (110 BUAAM)
Tema 9.5. IIpodeccnoHanbHO OpPHEHTHPOBAHHOE CO/Aep:KaHHe (CoAeprKaHHE TNPHKJIATHOIO
Binsiaue connanbHO- | MOaYJIsA)
IKOJIOTHUECKUX 310poBbe U ero cocrapisone. OakTopbl, MOJOKUTEIBHO U OTPULIATENIHHO BIMSIONINE Ha

¢dakTopoB Ha
3/I0pOBbE YEIOBEKA

opraHusM 4yenoBeka. I[Ipo0neMa TEXHOTE€HHBIX BO3JEHCTBMH Ha 3]I0pOBbE UEJIOBEKA
(37EeKTpOMarHUTHHIE TOJIs, OBITOBAs XUMHUS, H30BITOUYHBIE ULIYMBI, paguanus U T.IL.).
Apnanranus opraHu3Ma uenoBeka K (akropam okpyxatomied cpenbl. [IpuHIMIBI
(dopmupoBaHus 310poBbecOEperaomero nopeaeHus. Guzndeckas aKTUBHOCTb U 37J0POBBE.
broxumuueckne aceKThl paliMOHaIbHOTO MUTaHUS

JlaGopaTopHblie 3aHITHS

Ne 3 Bnusiaue abumotudeckux (akTopoB Ha uenoBeka B mpodeccun 29.01.34 Omepatop
000py/0BaHus IIBEHHOTO MPOU3BOJCTBA (IO BUJAM) (B KaueCTBE TPUITEPOB, CHUKAIOLIUX
paboTOCIIOCOOHOCTh, ~ MCMOJB30BATh  YCJIOBUS ~ OCYLIECTBICHHS  IMpPO(pecCHOHATBbHOU
JeSITETbHOCTH: TITYM, TEMIIeparypa, pu3ndeckast Harpy3Kka o T.J1.)

Pasnen 10. Cesiekunsi OpraHu3mMoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenexus
KakK HayKa U IpoLecc

CopepxaHre yaeOHOTo MaTepuana

Cenexuusi KaKk HayKa U Mpolecc. 3apoKJICHUE CENeKIUU U aoMmecTukanusa. Yuyenue H. U.
BaBuioBa o meHTpax MHOT0OOpaszus M NMPOUCXOXKICHHS KYIbTYPHBIX pacTeHuil. LIeHTpsl
MPOUCXOXKACHUS AOMAIIHUX >KUBOTHBIX. CopT, mopoja, mramM. COBpEMEHHBIE METOMbI
CCJICKIHH. MaccoBblit

OK-01, OK-02,
OK-04, OK-07
IIK 1.1




U UHAWBUIYAJIBHBIA OTOOpPHI B CEJIEKLMU PAcTeHUH M >KUBOTHBIX. OIlEHKa 3KCTepbepa.
bauskoponcTBeHHOEe ckpemuBaHue — MHOpUIMHT. YuncTass nuHus. CKpelyMBaHUE YHCTBIX
muHuil. ['eteposuc, mnu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHME — ayTOPUIMHI.
Otnanénnas rubpuauzanus U e€ ycrnexu. VCKycCTBEHHBIH MyTareHe3 M IOJIy4eHHe
ITOJIMIUIONIOB. JIOCTHKEHMS CEJIEKIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBBI
OUOTEXHOJIOTHHA

buorexHonoruss Kak oOTpacib NPOU3BOACTBA. ['€HHas MHXKEHEpUsA. OITalbl CO3JIaHUA
pexomOunanTHoi JIHK u TpancreHnpix opranu3mMoB. Kierounas wHxeHepus. Kiierounsie
KYJbTYpBI. MuKkpoKJIOHaIbHOE pa3MHOXEHUE pacTeHui. Kionuposanue
BBICOKOITPOYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U ITHUYECKUE
npoOsieMbl. MO — reHeTndeckn MOAN(PUITMPOBAHHBIC OPTAHI3MBI

Tema 10.3.
buorexuonoruun
B JKU3HH | Npodeccuu

IIpodeccnonajibHO OpHEHTHPOBAHHOE cojAep:KaHHe (coaepKaHHe
MOJLYJISA)

NMPHUKJIATHOTO

OCHOBHBIE HalpaBJIEHUs] COBPEMEHHOW OMOTEXHOJIOIMH B IPOPECCUOHATIBHOM 1EATEIIbHOCTH
YyeJioBeKa. MeTto1b1 OMOTEXHOJIOTHH. OOBbeKTbI OMOTEXHOJIOTHH. Otuka
OMOTEXHOJOIMYECKUX M TEHETHMYeCKMX »3KcrepuMeHToB. [IpaBunma mnoucka M aHamu3a
OMOIKOJIOrMUECKON HHPOPMALIMK U3 Pa3IMYHbIX UCTOYHUKOB (HayyHas M y4eOHO-Hay4dHas
JUTEpaTypa, CpeCTBa MacCOBOM nH(popmanmu, cetb IHTEpHET U apyrue)

IIpakTHueckoe 3aHsITHE

Ne 13 Keiicol Ha aHanu3 UH(POpPMAIMKU O HAYYHBIX JOCTIKEHHUSX B OOJNACTH T€HETUYECKUX
TEXHOJIOTHH, KIIETOYHOW MH)XCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.

Ne 14 3ammra keiica: mpeAcTaBIEHUE PE3YyIbTATOB pEIICHUS KEWCOB (BBICTYIJICHHE C
MIPE3CHTAIINECH )

Pa3zpen 11. Pemienne k

elicoB B 00J1aCTH OMOTEXHOJIOTHIi

Tema 11.1.3.
brnorexnonorun
U TEXHUYECKHE
CUCTEMEI

IIpodeccnonaibHO OPHEHTHPOBAHHOE
MO/1YJIfA)

colep:kaHue (CoaepKaHMe MPUKJIATHOTO

Pa3Butne OuOTEXHONOTMH € TPUMEHEHHEM TEXHUYECKUX cucTteM (OMOMHXKEeHepus,
O6uonHpopmaruka, OMOHMKA) U WX MPUMEHEHUE B KHU3HHU 4yenoBeka u npodeccun 29.01.34
Omneparop o000pyAoBaHHS IIBEHHOrO TMPOW3BOACTBAa (MO BHUIAM), TOUCK U aHAIU3
uH(pOpMallMl U3 pa3IMYHBIX HCTOYHUKOB (HayuyHas W y4yeOHO-Hay4dHas JHTepaTypa,
CpecTBa MaccoBOW HH(POPMALIUK, CeTh VIHTEpHET U Apyrue)

HpaKTI/I‘-ICCKI/IG 3aHATHUA

Ne 15 Keiicbl Ha aHanu3 uHQOpMaLMM O Pa3BUTHUU OWOTEXHOJIOTUH C NPUMEHEHHEM
TEXHUYECKUX CUCTEM (TI0 MUHU-TPYIIIIAM).

Ne 16 3ammra keiica: mpeacTaBieHUE pe3ylbTaTOB pELIEHUS KEWCOB (BBICTYIJIEHHE C
npe3eHTaIMen)

OK-01, OK-02,
OK-04, OK-07
IIK 1.1

Bcero:

72




3. YcioBus peaju3alii y4eOHoM AU CIHUIIMHBI

3.1. lna peajm3allid NPOrpamMMbl JAUCHMUIUVIMHBI HMeeTcsi B HAJIMYUM Yy4eOHbIi
kabunet buosorun.

OCHAIIIEHHBIA 00OPYJOBaHMEM: CTOJ JEMOHCTPALMOHHBIA (C PAKOBUHOM, MOJBOAKON WU
OTBEJICHUEM BOJbl, CAHTEXHUKOM, JIIEKTPUYECKHMMH pO3ETKaMH, aBTOMAaTaMU AaBapUUHOTO
OTKJIIOUEHUS TOKa), Ta0OpaTOPHBIM OCTPOBHON CTOJI (IBYXCTOPOHHHH, C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJIBEM, C IMOJCBETKON U JIEKTPUYECKUMHU PO3ETKAMMU, ITOJBOAKON U
OTBEJCHUEM BOJIbl U CAHTEXHHUKOM), CTYJ TaOOPATOPHBINA TOBOPOTHBIH, PEryIupyeMbIil IO BHICOTE.

[lepeyenp 1eMOHCTPALIMOHHOTO U Ja00PATOPHOTO 0OOPYIOBAHUS.

JleMoHCTpanoHHOE 000pYI0BaHNE U TIPUOOPHI:

—KOMIUIEKT BJIXKHBIX IIPENapaToB A1EMOHCTPALMOHHbIN

—KOMIUIEKT repOapHeB 1Mo CUCTEMaTUKE PACTEHUH C OMpeleIUTeIbHBIMU KapTOUYKaMU

—KOMIUIEKT KOJUIEKIIMHA IEMOHCTPALIMOHHBIN

—11(pPOBON MUKPOCKON OMHOKYJISIPHBIN (C KaMepoil)

JlaGopaTopHO-TEeXHOJOTUYECKOE O000pynIOBaHUE (J1abopaTopHOE O0O0OpYyAOBaHKE, MNPUOOPHI,
HaOOPBI JJIs SKCIIEPUMEHTA, HHCTPYMEHTBI):

—MOJIENH, MYJISKH, allIlJINKaluN

—KOMIUIEKT MOJIeNIeH-anTInKalui JeMOHCTPAIMOHHBIN

—KOMIUIEKT aHATOMHYECKHUX MOJIENIeN JeMOHCTPAlMOHHBIN

—Ha0O0p MaJCOHTOJIOTUYECKUX MYIISKEN

—KOMIUIEKT OOTAaHUYECKUX MOJIETICH IeMOHCTPAIIMOHHBIN

—KOMIUIEKT 300JIOTMUECKUX MOJIENIeH JeMOHCTPAlMOHHBIN

—KOMIUIEKT MYJISKEH IEMOHCTPAlMOHHBIN

—CKeJIeT YelloBeKa

—TOpC YeJI0BeKa Pa300pHBIHA

—KOMIUIEKT MOJIEei

—KOMIUIEKT CKEJIETOB Pa3IMYHbIX KJIACCOB KUBOTHBIX

—Ta0NULBl pebeHbIe

—JIEMOHCTpPAILMOHHBIE yueOHO-HaTJIsAHbIe TOCcoOus

—KOMIUIEKT NMOPTPETOB 11 0pOopMIIeHHsI KaOUHeTa

—nabopaHTcKas Jj1sl KaOuHeTa OMOJIOTUH U SKOJIOTUN

—CTOJI C SIIUKAMH [T XpaHEHUs/TyMOoH

—Kpeciio oucHoe

—CTOJI 1JaOOpaTOpPHBIN MOECUHBIN

—CyIIUJIbHAS MTAHEIb JUIs TOCYAb

—1mKkad 11 XpaHeHus: yaeOHbIX TocoOuit

—1mkad A XpaHEHHS BIAXXHBIX MPENapaToB, 3aUPAIOIIUICS Ha KITI0Y

—1mKkad 11 XpaHeHus 1abopaTopHON MOCYIbI/TPUOOPOB

—J1a00PaHTCKUH CTOI

—CTyJ 1abopaTOpHbIN

—KOMIUIEKT €pIIeH I MBIThS 1a00paTOPHOI MOCY/IbI.

3.2. UaopmMannoHHOe o0ecniedeHne peau3aliu MporpaMmMbl
Jis peanuzanuy IpOTrpaMMbl AUCHUIUIMHBL OMOIMOTEUHBI (OHI 00pa3oBaTeNbHOW HMMEET
NeYaTHBIC W/UITH 3JIEKTPOHHBIC YIEOHUKU.



OcHOBHbIE eYaTHBIE H3TAHUS
1. buonorusa. 10-11 xmacc (yrayOJeHHBI YypOBEHB): YUYEOHHUK JIsi CPEIHEro OOIIero

obpaszoBanus / B. H. Spseirun [u ap.]; mox obmeit peqakiueii B. H. Spsiruaa. — 2-e u3g. — Mocksa:
W3narensctBo FOpaiit, 2022.

2. O6yxoB, JI. K. buomorus: KJIeTKM W TKaHU: Yy4eOHOE TOCOOME ISl CPETHETO
npodeccuonansuoro odpazosanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-e u3., nepepad. u ao1.
— Mocksa: U3narensctBo FOpaiit, 2022. — 358 c.

3. buosorus: y4eOHHUK M IPAKTUKYM JIJIs cpeHero mpodeccruonanbHoro odpaszosanus / B. H.
Apeirun [u ap.]; mox pemaknuenr B. H. Speiruna. — 2-e uzn. — Mocka: M3gatensctBo HOpaiir,
2022. — 378 c.

DJIEKTPOHHbIE U3IaHUS
1. buonorua. 10-11 xmacc (yriyOneHHBIM YypOBEHB): YUEOHHUK ISl CpenHero oOmiero

obpazoBanus / B. H. Speirun [u ap.]; mox o6miet penakmueit B. H. fApsiruna. — 2-e uzn. — Mockaa:
WznarensctBo FOpaiit, 2022. — 357 ¢. — (Hapoanoe mpocgemienue). — ISBN 978-5-534-15630-0.
— Tekcr: osnexktponHbld // OOpaszoBarenbHas mnatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/509241

2. OoyxoB, JI. K. buomorus: KJICTKM W TKaHU: Yy4eOHOE TOCOOME ISl CpPETHETO
npodeccuonansHoro odpazosanus / 1. K. O6yxos, B. H. Kupunenkosa. — 3-¢ u3j., nepepad. u Jom.
— Mocksa: UznarenberBo FOpaiit, 2022. — 358 ¢. — (IIpodeccronanpHoe oopazoBanue). — ISBN
978-5-534-07499-4. — Texkcr: anekrponublii // OOpa3oBatenbHas tuiargopma HOpaiit [calT]. —
URL.: https://urait.ru/bcode/494034

3. buonorus: yueOHUK U MPaKTUKYM ISl CpellHero npodeccuoHanbHoro oopazosanus / B. H.
Speirun [u ap.]; nmox penakuuein B. H. Speiruna. — 2-e uzn. — MockBa: M3garensctBo HOpaiiT,
2022. — 378 c¢. — (Ilpodeccuonanproe obpaszoBanue). — ISBN 978-5-534-09603-3. — Tekcr:
anekTpoHHbIH // O6pazoBaTenbHast miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489661

JlonoTHUTeIbHbIE UCTOYHUKH
1. Teiinop . buonorus: 8 3 1. T. 1 / J. Teitnop, H. I'pun, V. Crayr; nox pen.P. Conepa ; nep.

3-ro aHr. u3a. — 14-e uzn. —M. : JIabopartopus 3Hanui, 2022 — 454 c.

2. IlaBnoBa, E. 1. Dkonorus: y4eOHMK M NPAaKTUKYM ISl CpEAHEro NMpodecCHOHAIBbHOIO
oOpasoBanus / E. U. [Tanosa, B. K. HoBukoB. — Mocksa: 3narenscto FOpaiit, 2022. — 190 c.

3. Epemuenko, O. 3. buosorus: yuenue o Ouocdepe: ydeOHOE MOCOOWE I CPEITHETO
npodeccronanbHoro obpazoBanus / O. 3. Epemuenko. — 3-e¢ usn., mepepab. u morm. — Mocksa:
W3narensctBo FOpaiit, 2022. — 236 c.

4. bounos, JI. H. Dxonorusi: ydeOHOe TmocobuWe I CpeaHero MnpopecCuOHAIBHOTO
obpazoBanus / JI. H. bnunos, B. B. Ilonskosa, A. B. Cemenua ; mox oOmeit penakumeii JI. H.
bnunoBa. — Mocksa: U3natensctBo FOpaiit, 2022. — 208 c.

5. bproxanb, @. ©. [IpombinuienHas >komnorus: yueOHuk / @.d. bproxans, M.B. ['padkuna,
E.E. Cono6uskoBa. — Mocksa: POPYM: UHDPA-M, 2022. — 208 c.

6. HecmenmoBa, H. H.  Dkomorus dYenmoBeka: YYeOHHK ¥ TPAKTUKYM Ui CPETHETO
npodeccuonansHoro oopazosanus / H. H. HecmenoBa. — MockBa: M3natensctBo IOpaiit, 2022, —
157 c.

7. buonorust g npodeccuii M CHEUATIbHOCTEH TEXHUYECKOTO0 M €CTECTBEHHO-HAyYHOTO
npoduieil: yaeOHUK U CTYJ. YupexkaeHul cpen.npod. oopasosanus / B. M. Koncrantunos, A. T
Peszanos, O. E. ®aneesa; noa pea. B. M. KoncrantunoBa. — M.: M3naTenbckuii HEHTp «AKaIeMUsI»,
2023 — 336 ¢.
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4. KoHTPOJIb 1 OlIEHKA Pe3yJbTATOB OCBOCHUS 00111e00pa30BaTe/IbHOMN 1M CHUILTHHbBI

KonTposib M oOmeHKa pe3yabTaTOB OCBOCHUS 0OLIe00pa30BaTeIbHOM  AMCLMITIIMHBI

PacKpbIBalOTCA Yepe3 AUCLUUIUIMHAPHBIE Pe3yJbTaThl, HallpaBJIeHHbIE Ha (OpMHpOBaHHE OOLIUX M

npoeCCHOHATBHBIX KOMIETEHIIUH 110 pa3/iesaM U TeMaM CO/Eep)KaHus y4eOHOro MaTepHaa.

Oo6masi/npodeccuoHaabHast
KOMIIeTeH U

Pa3zgen/Tema

Tun OLI€HOYHBIX

MepOonpUsTUSsI

OK 01. Bsibupars cmocoObl
pelieHus 3a1a4

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-5.4,6.1-6.3, 7.1-7.3,

OO6cyxneHue o BoIpocam
JEKIUU

npohecCHoHATBLHOM 8.1 8.2 9.1-9 3. | Paspabotka rioccapus
10.2, 10.3I1-0/c, 11.1I1-o0/c TectupoBanue

VYeTHbII onpoc

JIuKTaHT Ha HCHOJIb30BaHUE
apryMEHTOB, OHOJIOTHYECKOU
TEPMUHOJIOTUU U CUMBOJIMKU
NuauBunyanbHas
camocTosTeNnbHas paboTa
[IpencraBinenue pe3ynbTaToB
MPAKTHYECKUX paboT
KoHnTposabHble paboThl

3aiuTa TBOPUECKUX paboT

3amura WHIUBUTYJIBHBIX
MIPOCKTOB
Brinmonnenue 3aJIaHUN

HpOMe)KYTO"IHOI\/’I aTTeCTallnuu

OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi AUCKYCCHS 11O
COBPEMEHHBIE cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpOcaM JIEKIMU
IIOHCKa, aHaJIu3a 7_1_7_3, 8.1, 8.2, 9.1_9_3’ Pa3pa60TKa MEHTaITLHOU
u b MHTEPIPETANA | g 417 /e 9 5[T-o/c, 10.1, EapTBI B MUHH TpyIIax
uH(pOpMaInHy, BIIOJTHCHHE U 3aITUTa
" MH(pOPMaIMOHHbIE 10.2,10.311-0/c, 11.1IT-0/c 1a00paTOpHBIX PaboT
TEXHOJIOTHH ISl BBITOJIHCHUS [IpencraBneHne pe3ynbTaTOB
3a/1a4y npodeccuoHaNbHOM MPAKTHYECKHUX padoT
JESITEIIBHOCTH [IpencraBieHmne yCTHBIX
COOOLIEHUH C Mpe3eHTaluei,
MOJITOTOBJICHHBIX 110 TMIEPEUHIO
HUCTOYHUKOB,
PEKOMEHTOBaHHBIX
penoaaBaTenemM
OK 04. OpdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHE MO BOIIpOCaM
B3aHMO/ICHCTBOBATh U | 43, 51-54,6.1-6.3, 7.1-7.3, | JeKIuH
paboraTh B KOJUICKTHBE U |g 1, 8.2, 9.1-9.3, [IpencraBnenue pe3ynbTaToB
KOMaHjIe 9 4M-0/c. 9.5M-0/c. 10.1 | MPAKTHYECKHX pabot
; ’ " | 3amuTa TBOpUECKUX paboT
10.2, 10.31T-o0/c, 11.111-0/c Sawmmra HHJIMBITYATBHBIX
MTPOCKTOB
OK 07. CopeiictBoBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | Ob6¢cyxaeHue mo Bonpocam
COXpPaHCHHIO OKpyxaromen | 4,1-4.3, 5.1-5.4, 6.1-6.3, | ieKkuun
Cpcanl, pecypcoc6€pe>1<eHmo, 7.1-7.3, 8.1, 8.2, 9.1-9.3, Pa3pa60TKa rjoccapus
NPUMEHSTh SHAHUA | g 4y o g sT.o/c. 10.1 3amoHeHHe  CPaBHHUTEIBHBIX
00 U3MEHEHMH  KJIMMarTa, P ’ 7 | Tabnuig
HPUHIIAIIBI OepeXITUBOrO 10.2, 10.311-0/c, 11.11I-0/c TectupoBanue
IpoOu3BOJACTBA, 3 (eKTHBHO YcTHBIN onpoc




NEeNcTBOBAThH
B UPE3BbIYANHBIX CUTYALUSIX

JIMKTaHT Ha WCIOJb30BAHUE
apryMEHTOB, OHOJOTHYECKOU
TEPMHUHOJIOTUU U CUMBOJIUKHI
NupuBunyanbHas
caMoCTOsTeNIbHas paboTa
IIpencraBnenue pe3ynbTaToOB
MPaKTUYECKUX padboT
KontponbHbie paboThI

3amuTa TBOPUYECKUX paboT
3amura WHUBUTyJIbHBIX
MIPOEKTOB

Brimmonnenune 3aganui
MIPOMEKYTOUYHOM aTTECTANKU

IIK 1.1.
TEXHUYECKOE

BrimonusaTe
o0cCITy>)KHBaHUE
pacKpoiHOTro 000pyI0BaAHHUS

9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3I1-o/c, 11.111-0/c

OO6cyxneHue mo Borpocam
JIEKIUH

Pa3pabotka rioccapus
3aMoNHEeHUe  CPABHUTEIbHBIX
TabIuUIL

TectupoBanue

VYeTHbII onpoc

JINKTaHT Ha WCIOJIb30BaHUE
apryMEeHTOB, OHOJIOTHYECKOI
TEPMHUHOJIOTHH U CUMBOJIUKH
NuauBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBinenue pe3ynbTaToB
MPAKTHYECKUX paboT
KoHnTposabHbie paboThl

3amuTa TBOPUECKHUX paboT
3amura WHIUBUTYTBHBIX
MIPOEKTOB

BrmonHenue 3amanni
MIPOMEKYTOUHOM aTTeCTaluu




