[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WO: lenosa Onbra AHapeesHa

il il P I
e e o BEAEPATTBHOE ATEHTCTBO KEJE3HOJOPOKHOTO

YHUKanbHbI MPOrpaMMHbIA KIKOY: TPAHCIIOPTA
9abb198844dd20092d5826d8a9981a2787b556ef

denepaibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHMUs
«IleTepOypreckuii rocy1apcTBeHHbI YHMBEPCHUTET IyTeil cO001eHust
Nmneparopa Asexkcanapa I»
(PIr'eOY BO II'YIIC)
Psazanckuii puiman IHI'YIIC

YTBEPXIAIO

Jupexrop

Ps3anckoro ¢uuana [I'YTIC
O.A.JlenoBa
«14» urwona 2024 r.

PABOYAS TIPOTPAMMA YUYEBHOM JUCIMILTAHBI
BJ1.05 BUOJIOT U

AJISl CeHATbHOCTH
08.02.01 CtpouTenbCTBO U AKCIUTYaTAUs 31aHUI U COOPYKEHUIN

Keamudukanus TexHuk
BU/JI IIOATOTOBKH — 0a30Bas

®dopma o0ydeHus: — ouHast

Ps3annp
2024 1.



PabGouass mporpamma yueOHoi mucturimabl bJI.05 Bbuonorus paspaboranHa Ha
ocHoBe TpeOoBanuii IIprkaza MunucrepctBa npocsenieHuss PO or 12 asrycra
2022 1. No 732 «O BHeceHHWHM H3MEHEHUU B (elepanbHbIA TOCYIapCTBEHHBIH
CTaHJApT cpeaHero oOiero oOpa3oBaHUsI TOCYJAPCTBEHHOTO 00Pa30BATEIHHOTO
CTaHJapTa cpeaHero oOmero o0pa3oBaHMs, YTBEPXKIECHHOIO  MPUKA30M
MunucrepctBa oOpa3zoBanuss u Hayku P® Ned13 ot 17.05.2012 r1.»,
NPEABSABIAEMBIX K CTPYKTYpE, COJIEPXKAHUIO U pe3ysbTaTaM OCBOCHUS yueOHOMU
aucuuminael - BJ[.05  buomorus, B CcOOTBeTCTBHH ¢ PekoMeHalUsMHU I10
OpraHu3alliy TMOJYYEHUsl CpeAaHero oOiero oopa3oBaHUs B Mpeeiiax OCBOCHHUS
00pa3zoBaTeIbLHBIX IPOTpaMM CPeIHETo MpodheCCHOHATIBHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO 0O0mIero o0pa3oBaHusi C Yy4yeToM TpeOoBaHMM (eaepabHbIX
rOCyJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MoJydyaeMod mpodeccuu uim
CHEIUAIbHOCTH  cpeaHero  mnpodeccuoHanbHOro  oOpa3oBaHusl  (ITUCHMO

JlemapramMeHTa rocy1apCTBEHHOW TOJUTUKY B cpepe MOATOTOBKU pabovnX KaapoB
u JII[1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Pa3pa0doruuk nmporpamMmsI:
Oumymkuna JI.B., npenonasarens Psazanckoro punuana TIINYIIC

Peyenzenmoi:
PozanoB B.B., npencenarens LK Pszanckoro ¢unmana TITYIIC



COJEPKAHME
. OBLIAS XAPAKTEPCTHKA PABOYEIL [IPOTPAMMBI
YYEBHOI TUCHUATIIMHBI

. CTPYKTYPA U COJAEPKAHUE YUEBHOM
JUCLUTIJIMHBI

. YCJIOBHUS PEAJIM3AIIMA YYEBHOM JUCIUIIJIMHBI

. KOHTPO.JIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIIUITJIMHbI

11

19

21



1. OBIIIASI XAPAKTEPUCTHUKA HPI/IM}EPHOI?I PABOUYEN
ITPOTPAMMBI OBIIIEOBPA3OBATEJILHON JUCHUILINHBI BJ1.05
BUOJIOT U

1.1. MecTo IUCHUIJIMHBI B CTPYKTYpe oOpa3oBaTteibHoil nporpammsl CIIO

PabGouast mporpamma yueOHO¥W muctmrumnbl BJ[.05 buonorus sBisercs
YaCThIO MPOTPAMMbI OJITOTOBKH CIEIUAIMCTOB CPEIHETO 3BEHA B COOTBETCTBUU C
®I'OC CIIO mno cnemumansHocTH  08.02.01 CTpouTensCTBO M 3KCILTyaTalHs
3IaHUI U coopyKeHuM (0a30Basi MOATOTOBKA).

VYuebnas aucturmmHa bJ[.05 buomorus sBiasercs 4acTbio MPeIMETHOU
obnmactu «EcTecTBeHHBIC HAayKW», H3y4daeTcs B OOIICOOpa30OBATEIHHOM ITHKJIC
yueOHoro tuiana OOII CIIO ¢ yuerom mnpodeccroHaNbHOW HANpPaBICHHOCTU B
cootBercTBUM ¢ PI'OC CIIO.

N3yuenne yueOHOM nucumrummHbl BJ[.05 buonoruss mnpu peanuzanuu
oOpazoBarenbHbiX mporpamm CIIO HameneHo Ha QopMupoBaHHE OOIIUX
KOMIETEHIIUM  CHEUUAIIUCTOB CpPEAHEro 3BE€HA B paMKax OCBaWBaeMOM
CIEIHUATBHOCTH.

1.2. Heanb, 32124 U IVIAHUPYEMBbIE Pe3yJIbTAThI 0CBOCHUA Y4eOHOM
JTUCIHMIIINHBI
1.2.1. Heap u 3aga4um y4eOHOMH IMCHUIIMHBI

Heanb: dopmupoBanue y CTYACHTOB TMPEACTABICHUS O CTPYKTYPHO-
GYHKIIMOHATBLHOW OpTraHMU3aIlii JKUBBIX CHCTEM pPa3HOTO paHra KaK OCHOBBI
NPUHATUS  PEIICHUA B  OTHOIIEHWHM OOBEKTOB JKMBOW TIPUPOABI U B
MPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3agaum:

1) chopMupoBaTh MOHMMAaHHWE CTPOEHUS, MHOTOOOpaszus U OCOOCHHOCTEH
JKUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3allMM, 3aKOHOMEPHOCTEH MPOTEKaHUs
OMOJIOTUYECKUX TIPOLIECCOB W SIBIICHUW B OKPYXKAWOIIEH cpene, IeJIOCTHOM
HAyYHOW KapTHHBl MHpA, B3aUMOCBSI3M M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh YMCHUS ONPEIEIATH JKUBBIC OOBCKTHI B IMPHUPOC; MPOBOIUTH
HaOJTFOICHUS 32 DKOCHCTEMaMHM JIJISl BBISBIICHUS €CTECTBCHHBIX U aHTPOITOTCHHBIX
W3MCHCHHH, HHTEPIIPETUPOBATH PE3YNIbTAThl HAOIIOACHUH,

3) cdopmupoBaTh HaBBIKM TPOBEJACHUS MPOCTEUINX OHUOIOTHYECKHUX
AKCTIIEPUMEHTANIbHBIX HCCIICIOBAaHUN ¢ COOJIIOZIeHHEeM TIpaBWJl 0€30MacHOro
oOpareHus ¢ 00beKTaMu U 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HCIIOIH30BaTh WH(HOPMAITUIO OMOJIOTUYECKOTO XapaKTepa
U3 Pa3INIHBIX UCTOYHUKOB,



5) cdopmupoBaTh yMEHHS  MPOTHO3UPOBATH  TOCIEICTBUS  CBOCHU
JIESITEIIbHOCTH TI0 OTHOIICHHWIO K OKpY’KaloIel cpese, COOCTBEHHOMY 37I0POBBIO;
000CHOBBIBaTh U COOJIIOAATh MEPhI MPO(PMITAKTUKHN 3a00I€BaHUIA.

6) chopmupoBaTh TOHMMAaHWE 3HAYUMOCTH JIOCTIKEHUH OMOJOTHYECKON
HAyKH W TEXHOJOTHMH B MPAKTUYCCKOW JEATCIBHOCTH 4YEJIOBEKa, DPa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHUH U arpOOMOTEXHOJIOTHA.



1.2.2. Ilnanupyemble pe3yJibTAThI OCBOCHHUSA 0011e00pa30BaTeIbHOM JUCHUILINHBI B cooTBeTcTBUM ¢ PI'OC CIIO
U Ha ocHoBe PI'OC COO

Kon n
HAHMEHOBaHMHE
GopmMupyembIx
KOMIIeTeHI U

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA NTUCHUIIJINHBI

Oomue

I[ncumumﬂapnme

OK 01. Beibupats
CIIOCOOBI pELICHUS
3a1a4
pohecCHOHATTLHOM
JeSITeIIbHOCTH
HNPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYAY, OCO3HaHWE IIEHHOCTH MAacTEepCTBa,
TpYyIOo0ue;

- TOTOBHOCTb K aKTUBHOH HEATEIHLHOCTH TEXHOJIOTHMYECKON U
COILIMAJILHOM HAIPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMHPOBATH,

IJIaHUPOBATh n CaMOCTOATCIIBHO BBITIOJIHATH TaKYyHO
JESITEIbHOCTD;
- HHTEepec K pa3nuuyHbiM chepam mpodeccuoHaIbHOU

JESTEIILHOCTH,
OBnazneHre yHHUBEpPCAIbHBIMU Y4YEOHBIMH IO3HABATEIbHBIMU
JEUCTBUSIMH:

a) 0a30BbIe JIOTHYeCKHe IeliCTBUSA:

- CaMOCTOATENIbHO (OpMYIHpPOBaTh U  AKTYaJIM3UPOBATh
npo0JsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS JIJIs
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OINpEAENATh LEIU ACITEIbHOCTH, 3a/aBaTh IapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

- BBISIBJIATH 3aKOHOMCPHOCTHU n IMPOTHUBOPCUYHA B
paccMaTpruBaACMBIX ABJICHUAX,

- BHOCHUTL KOPPCKTUBBI B  ACATCIIBHOCTb, OLCHUBATH
COOTBETCTBHEC PE3YIbTATOB OEJIAM, OLICHUBATh pUCKH
HOCJ'ICI[CTBI/II\/'I JACATCIIbHOCTH,

- pa3BUBATH Kp€aTuBHOC MBIIIJICHUE npu  peIICHUUN

KU3HEHHBIX Tpo0IeM
0) 0a30BbIe HCCIEI0BATEIbCKHE eCTBHSI:

c(OpPMUPOBAHHOCTh 3HAHMM O MECT€ W POJIU OHUOJOTHH B
CHUCTEME HAyYHOTO 3HaHUs; (DYHKIHMOHAIBHONW TPaMOTHOCTH
YeloBeKa AJIs PEelIeHUs )KU3HEHHBIX MPoOeMm;

cOPMUPOBAHHOCTh ~ yYMEHHUS  PACKphIBaTh  COJCPIKAHHE
OCHOBOMOJIAralomux OHOJOTUYECKUX TEPMUHOB M TOHSITHIA:
JKA3Hb, KJIETKA, TKaHb, OpPraH, OPraHu3M, BUJ, MOIYJISLUS,

JKocHucTeMa, OwuoleHo3, Ouocdepa; wmerabonusm (oOMeH
BEIIIECTB u IpeBpalieHne SHEprun), roMeocTas
(camoperysnus), O6uocuHTe3 Oerxa, CTPYKTypHasi

opranu3anus XUBBIX CUCTEM, TUCKPETHOCTb, CAMOPETYJIALNAA,
CaMOBOCITPOU3BCACHUC (perOJIy'KI_[I/IH), HaCJICACTBCHHOCTD,

W3MEHYHMBOCTh, SHEPro3aBUCUMOCTb, POCT MW pPa3BUTHE,
YPOBHEBasi OpraHu3aLus;
chOpMUPOBAHHOCTh ~ yYMEHHS  PACKpbIBaTh  COJEPIKAHHE

OCHOBOTOJIAralomux OHOJOTHYECKUX TEOpPUd U THIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOW,
MPOUCXOKACHUS KU3HU U YEIIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH OCHOBOIIOJIATAFOIIINE
Omosorudeckre 3akoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.M. BaBuioBa, 3. I'ekkens, ®@. Mrwoiiepa, K.
bapa), rpanulbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;
MpuoOpeTeHrne OmbITa TPUMEHEHHUS] OCHOBHBIX METOJIOB
HAayyHOTO  TIO3HAHMS,  HCIONB3YeMbIX B  OHOJIOTHH:
HaOIOJIEHNUsST W ONHUCAHUS JKUBBIX CHCTEM, IPOIIECCOB U
SIBJICHUW; OpraHM3allid W TPOBEACHUS OHOJIOTHYECKOTO
SKCIIEPUMEHTA, BBIIBHKCHUS THUIIOTE3, BBISIBIICHUS




- BJIAJETh HABBIKAMH  y4eOHO-HCCIICIOBATEILCKOH U
MPOEKTHOM JIeATETbHOCTH, HABBIKAMHU Pa3peIIeHUs MPooIIeMm;
- BBISBIIATH PUYUHHO-CJICICTBEHHBIC CBSI3U u
AKTyaJIM3UPOBATh 3a/1a4dy, BBIIIBUTaTh TUIIOTE3Y €€ PEIICHUs,
HAaXOJWTh  apryMEHTBl  JUIA  JIOKa3aTelbCTBA  CBOMX
YTBEPXKACHHIA, 33]1aBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;

- QHAIM3UPOBATh IIOJIYYCHHBIC B XOJE PEIICHUS 3aJa4du
pe3yNIbTaThl, KPUTHYECKH OIICHWBATh WX JIOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSX;

- yMeTh TICPEHOCHTHh 3HAHWUS B T[IO3HABATCIBHYIO U
NPAaKTUYECKYIO O0JIACTH XKU3HEICATCILHOCTH;

- YMETh HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX NPEIMETHBIX
obnacreii;

- BBIABHTaTh HOBEIC HJIEH,
MOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTH HX HCIIOJIL30BAaHUS B II03HABATEILHON U
COILIMANILHOM MPaKTUKE

npeajaratb  OpHUIrMHAJIbHBIC

3aBHCUMOCTH  MEXIy  HCCICIYeMBIMH  BEIMYHMHAMH,
OOBSICHEHUS TIOTYYCHHBIX PE3YJIbTaTOB M (POPMYTHUPOBAHUS
BBIBOZIOB C KCIIOJIb30BAHHUEM HAYYHBIX IOHITHUH, TEOpUH H
3aKOHOB;

COPMHPOBAHHOCTh ~ YMEHHUSI  BBIICIATH  CYIIECTBCHHBIC
MPU3HAKA BHUPYCOB, KIETOK TMPOKAPUOT U  DYKApHUOT,;
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTaHW3MOB, BHJIOB,
OMOTeoIIeHO30B U JKOCHCTEM; OCOOEHHOCTH IIPOIIECCOB
oOMEHa BEIIECTB W MPEBpAICHUS DJHEPIUU B  KIIETKE,
(oToCHHTE3a, TUTACTUYECKOTO M JHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MEi03a, OIUIOJIOTBOPCHHUS, PA3BUTHUS H
Pa3MHOXXCHHS, WHIWBUIYaTbHOTO pPAa3BUTHS  OpraHuU3Ma
(onTOreHe3a), OOpbOBI 3a CYHIECTBOBAaHHME, ECTECTBEHHOIO
otOopa, BUI000pa30BaHus, MIPUCIIOCOOJICHHOCTH OPTaHU3MOB
K cpeae OOWTaHWS, BIUSHUS KOMIIOHCHTOB JKOCHUCTEM,
AQHTPOTIOTEHHBIX ~ WU3MEHEHWH B  JKOCHCTEMax  CBOCH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U MpEBpallleHue SHEPTUH B
o6uocdepe;

c(hOpPMUPOBAHHOCTh YMEHHUS peliaTh OUOJIOTHMYECKUE 3a/1auH,
COCTaBJISITh TCHOTUITUYECKHE CXEMBbI CKPEUIUBAHUS IS
pa3HBIX THUIIOB HACJIEIOBaHUS MPHU3HAKOB Y OpPraHU3MOB,
COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB W DHEPrUU B
9KOCUCTEeMaXx (1IeTI MUTaHMUsI, TUIIEBbIE CETH)

OK 02.
Hcnons3zoBats
COBpPEMEHHBIE
CpEJCTBA MOUCKA,
aHaJM3a u
UHTEpIpeTaluu
uH(pOopMaluu U
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH JUIs]

B 00/1acTH HEHHOCTH HAYYHOI'O NO3HAHMSA:

- c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOU
IIPAKTHKH, OCHOBaHHOTO Ha Jaore KYJbTYD,
CHOCOOCTBYIOIIETO OCO3HaHUIO CBOErO  Mecra B
MOJINKYJIBTYPHOM MHDE;

- COBEpLICHCTBOBAHHE SI3bIKOBOM M YMTATEIBCKOW KYJIBTYPBI
Kak CpCIaCTBa BBaHMOI[efICTBPIH MCKAY JIOAbMHU W IO3HAHUSA
MUpA;

COPMHPOBAHHOCTh ~ yYMEHUH  KPUTHYECKHM  OICHUBAThH
nHpOpMAIMIO OHOJIOTUYECKOTO CO/AEPKAHUS, BKIIOYAIONIYIO
NICEB/JIOHAYYHbIC 3HAHWS W3  PA3IMYHBIX  HCTOYHUKOB
(cpenctBa MaccoBOod HMH(POPMALMH, HAYYHO-TIOMYJISPHbIE
MaTepHalibl);  MHTEPIPETUPOBATh  ITUYECKHE  ACIIEKTHI
COBPEMEHHBIX HCCIEeIOBaHUA B OHOJOTMM, MEIULUHE,
OMOTEXHOJIOTHH; paccMaTpUBaTh TI00ATBHBIE KOJIOTHYECKHE
npobOJIeMbl COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHHIO K
HUM COOCTBEHHYIO TTO3UIIHIO;




BBITIOJTHEHUS 33/1a4
npoecCuOHATBLHOM
JeSITEIbHOCTH

- OCO3HAHUE LEHHOCTH HAay4yHOU NESTEIbHOCTH, TOTOBHOCTb
OCYIIECTBIISATh IIPOEKTHYIO u M CCIIEZIOBATEIBCKYIO
JeSITeIbHOCTh HHAUBUYAIbHO U B TPYIIIIE;

OBnajeHne yHUBEPCAIbHBIMH y4EOHBIMHU IO3HABATEILHBIMU
NEUCTBUSIMU:

B) padorta ¢ undopmManmeii:

- BJIaJIETh HaBbIKAMU MOJTy4€HUS HHPOPMALUU U3 UICTOUHUKOB
pPa3HbIX THIIOB, CAMOCTOSATEIbHO OCYILECTBIATh IOMCK,
aHalu3, CHCTEMAaTHU3allMI0 W HUHTEpHpeTalnuo HHpopManuu
Pa3IUYHBIX BUJIOB U (POPM NpEACTABICHUS;

- co3JaBaTh TEKCThl B pa3IUYHBIX (opMaTax C ydeToM
Ha3HaueHUs WH(OpMAIK M IEJIEBON ayIUTOPHH, BHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3yaIU3alluH;

- OIICHUBATh JIOCTOBEPHOCTH, JETUTHMHOCTh MH(POPMAIUH, €€
COOTBETCTBHUE IIPABOBBIM U MOPaAJIbHO-3TUYECKHUM HOpMaM;

- HCIIOJIb30BaTh CpeacTBa MH(OPMaLTMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTUN B PELIEHUH KOTHUTUBHBIX,
KOMMYHHMKaTHUBHBIX M  OpraHM3allUOHHBIX  3ajad ¢
co0uIr0IeHHEM TpeOoBaHUI 9PrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PecypcocOepeKeHUsl, MPaBOBBIX U
ATUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIaJIETh HaBbIKAMU paclo3HaBaHMs U 3alIUThl HH(OpMaLIUH,
UH(POPMALMOHHOM 6€30MaCHOCTH JMYHOCTH

chOpPMUPOBAHHOCTh, ~ YMEHHUH  cO3/1aBaTh  COOCTBEHHBIE
MUCbMEHHBIE W YCTHBIE  COOOIIEHHST HAa  OCHOBE
OuoJoruueckod HHQPOpPMAIMK W3 HECKOJBKMX HCTOYHHKOB,
IPaMOTHO UCTIOJb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH

OK 04. DddexTuBHO
B3aMMOJIEIICTBOBATH
u paboTaTh B
KOJUIEKTHUBE U
KOMaHie

- TOTOBHOCTH K CaMOpPa3BUTHUIO, CaAMOCTOATCIBHOCTH U
CaMOOMPEICIICHHIO;

-OBJIaJICHUC HaBBIKAMHU yueOHO-HCCIIeIOBATEIILCKOM,
MPOEKTHOM U COIMANILHOM e TENILHOCTH,

OB.Hal]eHPle YHUBEPCAJIbHBIMHA KOMMYHUKATUBHBIMHA
AEeMCTBUAMMU:

0) coBMeCTHas J1eSITeJIbHOCTD.

- IIOHUMATb M HCIOJIB30BATh MPCHUMYIICCTBA KOMaHHHOfI n
WHAUBUAYaAJIbHOIN paboThI,

an/I06peTeH1/Ie OIlblITa MTPUMCHCHHA OCHOBHBIX MCTOIOB
Hay4YHOT'O IIO3HAaHH, HCIOJIb3YCMBbIX B OMOJIOTUH:
Ha6J'IIO,ZIeHI/I$I N OIHMCaHUA XKHUBBIX CHUCTEM, IIPOLECCOB H

SIBHCHHf/'I; opraHum3aliui U1 MNPOBCACHUA OHOJIOTUYECKOTO
OKCIICPUMCHTA, BBIIBHKCHUA THUITIOTE3, BBISABJICHUS
3aBUCHUMOCTH MCKIY HCCICAYCMBIMHA BCINM4YnHaMU,

OOBSICHEHUS TOJIYYEHHBIX PE3yJIbTaTOB M (POPMYIHUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAy4YHBIX I[OHATHM, TEOPUU U
3aKOHOB




- MPUHUMATH Leau COBMECTHOM JIeSITeIIbHOCTH,
OpPraHu30BbIBaTh W KOOPIAMHUPOBATH JIEUCTBUA MO €€
JIOCTMKEHMIO: COCTaBJISATh IUIAH JCHCTBHM, pacupeneisTh
pOJU ¢ Y4EeTOM MHEHUU YYaCTHHKOB OOCYXKIATh PE3YNIbTATHI
COBMECTHOM pabOTHI;

-  KOOPAWHHPOBATh U BBINOJHATE pPabOTy B YCIOBHSIX
peanbHOro, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJIATh MO3UTHUBHOE CTPATETMYECKOE IOBEICHHUE B

pa3JII/ILIHI)IX CI/ITyaIII/IﬂX, HpOHBJI?ITB TBOp‘-IeCTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

Osaanenue YHHBEpPCAJbLHBIMH peryJsiTuBHbIMH
JelCTBUSIMU:

) NPUHSITHE Ce0s U APYTUX JIO/Ie:

- NPUHMMATh MOTHUBBI M apryMEHThl APYruX JIIOJed mpu
aHaJIN3e Pe3yJbTaToOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTUX JrOEH Ha OIIUOKH;
- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C MO3UIIUU JPYTroro
4eJI0BEKA

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpY’KaIoILEeH
Cpeibl,
pecypcocOepexeHn
10, IPUMCHSTh
3HaHUS 00
W3MCHEHUH KJIMMaTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3 pexTuBHO

B o6Js1acTH 3K0/10rM4ecKOro0 BOCIIUTAHUS:

- c(hopMHUPOBAHHOCTH IKOJOTHUECKON KYJIbTYpbI, TOHUMAaHUE
BIIMSAHUA COIIMAJIbHO-3KOHOMMNYCCKUX ImpouccCcoB Ha
COCTOSIHUE TIPUPOJHOM M COLMAJIBHOM Cpefbl, OCO3HAaHHE
r100aTBbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

- IUTAHUPOBAHME U OCYILIECTBJIEHUE JIECHCTBUN B OKPYKAIOLIEH
Cpele Ha OCHOBE 3HAHMUA [eJIed YCTOMYMBOIO Pa3BUTHS
4eJI0BEYECTBA;
AKTHUBHOC HCIIPpUATHC
OKpY’KaloIlei cpene;

- YMCHHUEC NIPOTHO3UPOBATH H€6J’IaFOHpI/I$[THI)Ie OKOJIOTHYECKHUE
IIOCJICICTBYS IIPEANPUHUMACMBIX JEHCTBHUM, MPENOTBPAILATh
ux;

JNEWCTBUM, TPUHOCAIIMX  Bpex

c(OpPMUPOBAHHOCTh YMEHUS IMPUMEHSATH MOJy4YEeHHbIE 3HAHUS
Uil 00BSICHEHUsI OMOJIOIMYECKUX MPOLIECCOB U SIBICHUH, JUIs
NPUHATHS NMPAKTHYECKUX PEIICHUN B OBCEAHEBHOM KM3HU C
1enplo  obecriedeHus: 0€30MacCHOCTH CBOETO 37I0POBbS U
3I0pOBbS  OKPYXAIOUIMX JIFOJEH, COOJIIOIEHUsI 3/I0pPOBOTO
o0pa3a >KU3HH, HOPM I'PaMOTHOTO TIOBEACHHUS B OKpPY’KaloIIen
MIPUPOTHOMN cpene; IIOHUMAaHue HEO0XO0IUMOCTH
WCIOJb30BAHUS JOCTHKEHUH COBPEMEHHOW OWMOJIOTUH H
OMOTEXHOJIOTHH JIJIsl pallMOHATILHOTO MPUPOAOIIOIB30BAHUS




JEICTBOBATH B - paclIMpeHHEe OIbITa  JEATENbHOCTH  JKOJIOIMYECKON
Ype3BbIYANHBIX HaIIPaBJICHHOCTY;
CUTYaLUsAX - OBJIQZICHHE  HAaBBIKAMU  Yy4eOHO-HCCIEeI0BaTEIbCKOH,
IIPOEKTHOM ¥ COLMATIbHOM IEATEIbHOCTH
IIK 2.4. - ¢(OpMHUPOBAHHOCTH 3JI0POBOT0 U Ge301acHoro oopasa C(OPMHPOBAHHOCTb YMEHUS NPUMEHATH MOIy4YEHHbIE 3HAHUS
Ocy1ecTBisTh JKU3HHU, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY 3J10POBBIO; Uil OOBSICHEHUsI OMOJIOTMYECKUX MPOIIECCOB M SIBICHUH, JUISA

MEPOIIPUATHS 110
KOHTPOJIIO Ka4eCTBa
BBINOJIHSAEMBIX padoT
U PaCXOAyEMBIX
MaTepHUajoB

- aKTUBHOE HENPUATUE ACHUCTBUIN, HAHOCSIIMX BpPE
OKpY’Kalollei cpene;

- YMEHHE MTPOTHO3HPOBATh HEOIArONPHUATHBIC SKOJIOTUUECKHE
MOCJICJICTBHSI MPENTPUHUMAEMBIX JIEHCTBHH, MPEJOTBPAIATh
HX;

- BHOCHUTH KOPPEKTHUBBI B ICATEILHOCTD, OLICHUBATH
COOTBETCTBHUE PE3yJIbTATOB LIEJISAM, OLICHUBATh PUCKU
MMOCJICACTBHUI IEATCILHOCTH.

IPUHATHS [IPAKTUYECKUX PELICHUH B IIOBCEAHEBHON XXU3HU C
Henplo  obecrieueHuss OE30MAaCHOCTH CBOETO 370POBbSL U
3]I0pOBbsSl  OKPY)KAIOLIUX JIO/EH, COOJIOACHUS 370POBOTO
oOpa3a KU3HHU, HOPM I'PaMOTHOI'O IOBEJEHUS B OKpYKaroIen
IPUPOIHOMN cpene; IIOHUMAaHHUE HE00X0IMMOCTH
UCTIONIb30BAaHUSl JIOCTM)KEHUH COBPEMEHHOWH OWOJIOTUH W
OMOTEXHOJIOTUH AJIS PAllMOHAIILHOTO IPUPOAONOIb30BAHUS
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JUCHUILIAHBI

2.1. O0bemM TUCUMILUIMHBI U BHAbI Y4e0HOH padoThl

Bux yueOHoi1 padoThl

Oo0BeM B yacax

O0beM 00pa3oBaTeIbHOI MPOrpaMMbl THCIUTLIHHBI 74
B T.4.

OcHOBHOE coJiep:KaHue 74
BT. 4..

TEOPETHUECKOE 00yUCHHUE 40
MPAKTUYECKUE 3aHATHUS 22
71a00paTOPHBIC 3aHATHS 4
KonrpoabHasi pabora 6
IIpomexyToUHAsI aTTeCTANMS 5

(nuddepeHpoBaHHbII 3a4€T)

MakcumanbHas yueOHasi Harpy3ka oOydaronierocsi — 74 yaca,

B TOM 4HCJIC:.

oOs3aTebHas ayIMTOpHAs yueOHast Harpy3ka oOyuyaroierocst — 74 yaca;
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2.2. TemaTuyecKknii IJIAH M COIEPKAHUE TN CIUTIIIMHBI

HaumenoBanue Copaepxxanue yueOHOro MmaTepnasia (0CHOBHOe U NPogecCHOHATbHO-OPHMEHTHPOBAHHOE), O0bem ®opmupyemble
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTHYHMHI) 4yacoB KOMIIETeHI[UHU
1 2 3 4
Pa3nes 1. KileTka — cTpyKTYpPHO-(YHKIIHOHAJIbHAS €IMHUIIA )KHBOTO 18
Tema 1.1. OcCHOBHOe co/Iep:KaHue 2 OK 02.
buoJjorus kak Teopernueckoe o0yueHue: 2
Hayka. Oomas CoBpeMeHHBIE OTpaciIu OUOIOTHUSCKUX 3HAHUH. CBSI3b OMOJIOTHY C IPYTHMH HayKaMU:
XapaKTepUuCTUKA | Groxumus, Onodusrka, OnoHuKa, reHoreorpadus u np. Posb u Mmecto Ouonoruu B
KHAIHA (OopMUPOBAHUN COBPEMEHHOM Hay4YHOI KapTHHBI MUpa. Y POBHU OpraHU3alluy ;KUBOH MaTepUU.
OO01mas XxapakTepuCTHKA KU3HH, CBOMCTBA KUBBIX CUCTEM. XUMUYECKHI1 COCTaB KIETOK

Tema 1.2. OcCHOBHOe co/Iep:KaHue 6 OK 01.
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK 02.
¢ynkumonanbuasa | Kierounas teopust (T. [lIBann, M. Illneiinen, P. BupxoB). OcHOBHBIE MOJIOKEHHUSI OK 04.
OpraHu3anus COBPEMEHHOM KJIETOYHON TeOpUU. THUIBI KIIETOYHON OpraHU3alui: TPOKapHUOTUYECKUN U
KJIETOK sykapruoTuueckuili. OTHOKIIETOUHbIE U MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHue

pokapuoThyeckou kietku. CTpoeHne sykapuoTuyeckoil kinerku. Heknerounsie GopMbl )KU3HU

(BupycHl, 6akTeprodarn)

JlabopaTopHble 3aHATHUS: 2

[TproOpereHue onbITa MPUMEHEHHUS] TEXHUKH MHUKPOCKOITUPOBAHUS TIPU BHITIOTHEHUH

1abopaTOPHBIX paboT:

JlabopaTopnasi pa6ora Ne 1. «CtpoeHue KIeTKU (pacTeHHsl, )KUBOTHbBIE, TPUOBI) U KJIETOYHBIS

BKJIIOUEHUS (KpaxMmall, KApOTUHOM/IbI, XJIOPOILIACThI, XPOMOILIACTHI)».

[TonroroBKa MUKpOTMpENapaToB, HAOIIOACHUE C TOMOIIHI0 MUKPOCKOIIA, BBISIBICHUE Pa3TUIHA

MEXJly M3y4yaeMbIMU 00beKTaMu, GOpMYyIUPOBAHNE BBIBOJIOB

IIpakTHYeCKHe 3aHSITHS: 2

IIpakTnyeckoe 3ansTue Ne 1. «BupycHsle u OaktepuanbHblie 3a0o1eBanus. OOIIMe TPUHIUITBI
MCIIOJIb30BaHUs JIEKapCTBEHHBIX BerlecTB. OCOOEHHOCTH MPUMEHEHNS aHTUOMOTHKOB.
[IpencraBiaeHne yCTHBIX COOOIIECHHI ¢ Mpe3eHTaluel, MOArOTOBICHHBIX 110 TEPEUHI0
VCTOYHUKOB, PEKOMEHIOBAaHHBIX IIPENOAABATEIEM
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Tema 1.3. OCHOBHOe co/Iep:KaHue 4 OK 01.
CTpykTypHO- Teopernueckoe o0yueHnue: 2 OK 02.
¢ynkuuonaabuble | Xpomocomuas teopust T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIN HAOOp KJIETOK,
(daxTopsl TOMOJIOTHYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBI, TAIUIOMTHBINA M TUITOUTHBIN Ha0OD.
HacjeacTBeHHOCTH | Hyknmennosbie kucnotsl: JIHK, PHK HaxoxeHue B KileTke, X CTPOCHHUE U (DYHKITHH.

MaTpuuHbI€ ITPOLIECCHI B KIIETKE: PETUIMKAIINS, OMOCUHTE3 Oernka, pernaparnus. [ eHeTnaeckuit

KOJ[ U €r0 CBOMCTBA

IIpakTHYecKue 3aHATHSA: 2

IIpakTuyeckoe 3ansaTue Ne 2. «Peuienue 3a1a4 Ha ONpe/IelIEHUE TIOCIIE10BATEIbHOCTH

HYKJICOTHI0B, aMHHOKHCIIOT B HOPME U B Cllydae U3MEHEHUs I0CIIEI0BATEIbHOCTH

Hykineotu10B JTHK».
Tema 1.4. OcCHOBHOe co/Iep:KaHue 2 OK 02.
O0Omen BemecTB 1 | Teopernueckoe oGyuenue: 2
npeBpaileHue [TonsiTrie MeTab0MM3M. ACCUMUTISIUS M TUCCUMUIALINAS — JIBE CTOPOHBI MeTabonu3ma. Tursl
JHEPIrvHU B KJIETKe | oOMeHa BELeCTB: aBTOTPO(PHBIN U TeTepoTpOdHBIHN, a3p0oOHbIN 1 aHadpoOHbIN. [lnacTuueckuii

oOMeH. PoTocuHTE3. XEMOCHHTE3
Tema 1.5. OcHOBHOE coJiep:KaHue 2 OK 02.
Kusnennbiii HUKI1 | TeopeTrnyeckoe o0yueHmne: 2 OK 04.
KJeTku. Murtos. KneTounslii ki, ero nepuosl. MUTO3, €ro CTaguu U NPOUCXOSIINE TPOLIECCHI.
Meiio3 buonornyeckoe 3HaueHne mutosa. Meio3 u ero craauu. [loBenenue XxpoMocoM B MEHO3€.

Kpoccunrosep. bruonornuecknii cMbIca Meno03a
KonTtpoiabHasn MonexkyIsipHbIA yPOBEHb OPraHU3aLUU KUBOTO 2
padora
Pa3nen 2. Ctpoenue u QyHKUMH OPraHu3ma 20
Tema 2.1. OcHOBHOe coJiep:KaHue 2 OK 02.
Crtpoenne Teopernueckoe odyueHue: 2 OK 04.
OpraHusma MHOroKI€TOYHbIE OPTaHNU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM

opranusme. ['omeocTas opranusma 1 ero noJiiep>kaHue B Mpolecce )KU3HEAEITeIbHOCTH
Tema 2.2. OcHOBHOE coJiep:KaHue 2 OK 02.
®opmbl Teopernueckoe o0yueHue: 2
Pa3MHOKeHUs ®opMbl pa3MHOKEHUs1 opranu3MoB. becnonoe 1 nonoBoe pazMHoxkeHue. Buapl 6ecrionoro
OpPraHu3MoOB pazMHokeHus. IlosoBoe pasmHokeHue. ['ameTorenes y »kMBOTHbBIX. CliepMaToOreHes3 U OOTEHES.
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CTpOGHI/Ie ITOJIOBBIX KJICTOK. OHHOHOTBOPCHI/IG

Tema 2.3. OcHOBHOe coJiep:KaHue 2 OK 02.
OHTorenes Teoperuyeckoe o0yueHue: 2 OK 04.
pacreHmi, WNuauBrayanbHOE pa3BUTHE OPTaHU3MOB. DMOpHOreHes u ero craauu. IloctaMOproHanbHbIi
KUBOTHBIX H nepuoA. Ctaauu NocTAIMOPUOHATILHOTO Pa3BUTHSA Y KUBOTHBIX U 4enoBeka. [Ipsamoe u
yeJioBeKa HenpsiMoe pa3BuTHe. bronorudeckoe crapeHue U cMepTb. OHTOreHe3 pacTeHU
Tema 2.4. OcHOBHOe co/Jiep:KaHue 4 OK 02.
3akonomepHoctu | Teopermueckoe o0yueHHe: 2 OK 04.
HacJie10BaHHusA OcHOBHbIE IOHATHS F€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens

(MOHOrMOpUIHOE U NTOJUTHOPUAHOE CKpeluBaHue). BzaumozelicTBue reHoB

IIpakTHYecKue 3aHATHSA: 2

IIpakTnueckoe 3ansiTue Ne 3. «Pemienue 3a1a4 Ha oIpeieIeHue BEPOATHOCTH BOSHUKHOBEHHUS

HACJIEICTBEHHBIX MPU3HAKOB [P MOHO-, -, HOJUTUOPUIHOM U aHAIU3UPYIOIIEM

CKPELMBAaHUU, COCTABJICHHE T€HOTUITMYECKUX CXEM CKPELIMBAHUSY.
Tema 2.5. OcHOBHOe co/iep:KaHue 4 OK 01.
Cueniensnoe Teopernueckoe odyueHue: 2 OK 02.
HacjJeaJ0BaHue 3akonsr T. MopraHa. CuenieHHOE HacJieJOBaHUE I'eHOB, HapyHIeHUE CHEIICHMS.
NPU3HAKOB HacnenoBanue npu3HakoB, CIEIUIEHHBIX C MOJIOM

IIpakTHYecKHe 3aHATHSA: 2

IIpakTuyeckoe 3ansaTue Ne 4. «Pemienue 3a1a4 Ha onpeiesieHne BEPOSATHOCTH BOZHUKHOBEHUS

HACJIEICTBEHHBIX MPU3HAKOB TP CLETIJIEHHOM HaCJI€Z0BAHUH, COCTABICHUE FEHOTUITNYECKUX

CXEM CKpEIIMBaHU.
Tema 2.6. OcHOBHOe coJiep:KaHue 4 OK 01.
3akonomepHocTn | Teopernueckoe o0ydyeHue: 2 OK 02.
W3MEHYUBOCTH N3meHunBoOCTh NpU3HAKOB. BHbI N3MEHUNMBOCTH: HACJIEICTBEHHAs U HEHACIIEICTBEHHAS. OK 04.

3aKOH rOMOJIOTMYECKUX PSAOB B HaciencTBeHHol usmeHunsocty (H.W. BaBuios).

MyTtannoHHas TeOpHsl U3MEHUMBOCTH. BUIbI MyTalyii 1 IPUUMHBI UX BO3HUKHOBEHHUS.

Kapuotun yenoseka. Hacnencrsennsie 3a001eBaHus 4enoBeka. [ eHHbIe U XpOMOCOMHBIE

00JIe3HM YeTIOBEKA.

Bone3nu ¢ HacneACTBEHHOM MPEIPacoiOKEeHHOCThIO. 3HAUEHNE METUIIMHCKOW TeHETHKH B

NPEJOTBPALICHUN U JICYEHUH TeHETHYECKUX 3a00JIeBaHUN YeJI0BEKa

IIpaKkTHYeCKHe 3aHSATHS: 2
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IIpakTuyeckoe 3ansaTue Ne 5. «Pemienue 3a1a4 Ha onpe/iesieHre THIIAa MyTallUK [IPH Iepeaaye
HACJICJICTBEHHBIX MMPU3HAKOB, COCTABIICHUE TCHOTUITMYECKUX CXEM CKPEUTUBAHUSIY.

Kourpoasuas Crtpoenue u GyHKIIMH OpraHu3Ma 2
padora
Pa3nen 3. Teopusi 3BoJ1Ionnu 6
Tema 3.1. OcHOBHOe coJiep:KaHue 2 OK 02.
Hcropus Teopernueckoe o0yueHue: 2 OK 04.
IBOJIIOLMOHHOI0 [Tepssie aBomonnonnbie kKoHIenuu (K.b. Jlamapk, XK.JI. broddon). DBomtonmonnas teopus
yueHHusl. Y. lapBuna. CuHTETHYECKAs! TEOPHUS SBOJIIOLUU U €€ OCHOBHBIE MOJIOKEHHUS.
MHKPOI)BOJHOIIHH Mukpo3BOIIOUA. Honynﬂuym KakK 3JIEMEHTapHas €IMHUIIA 3BOIIOIMA. ['eHETUUEeCKHE OCHOBBI

IBOJIOIMU. DJIEMEHTAPHBIC ()aKTOPHI 3BOIIOIMHU. EcTeCTBEHHBIN 0TOOp — HANIPABJISIOIIHIA

dakrop sBomonmu. BumoobpazoBanue Kak pe3yabTaT MUKPOIBOIIOIHUH
Tema 3.2. OcCHOBHOe co/iep:KaHue 2 OK 02.
Maxkpossomonns. | Teoperuueckoe o0yuyeHue: 2 OK 04.
Bo3nukHoBenne H | Makpospouoius. opMbl 1 OCHOBHBIC HarpaBiieHus: MakposBouoinn (A.H. Ceseprios). [Tytu
pa3BUTHE )KU3HHU JTOCTHXKEHUS Ononornyeckoro nporpecca. CoxpaneHue 6uopasHoodpasus Ha 3emie.
Ha 3emJe ['unotessl U TeOpUK BO3HUKHOBEHHUS XKM3HU Ha 3emiie. [TosiBeHne nepBhIX KIETOK U UX

sBommtonuA. [Ipokapuotsl 1 3ykapuoTsl. [IporcxoxaeHne MHOTOKIIETOUHBIX OPTaHU3MOB.

Bo3HuKHOBEHNE OCHOBHBIX IIAPCTB YKAPUOT
Tema 3.3. OcHoBHOE coaepKaHue 2 OK 02.
IIpoucxoxnenue TeopeTnueckoe odyueHue: 2 OK 04.
YeJI0BeKa — AHTpoImosiorus — Hayka o yesnoBeke. CucremaTHueckoe MojokeHue yenoseka. CxoacTBo U
aHTpOIOreHe3 OTJINYUSA YEJIOBEKA C )KUBOTHBIMU. OCHOBHBIE CTaJIMHM aHTPOIOTE€HE3a. DBOITIOLUS

COBPEMEHHOT0 YeJIOBEeKa.

YenoBeueckue packl U UX €UHCTBO. Bpems u myTu pacceneHus 4enoBeKa 1o IjiaHeTe.

[Tpucnoco0IeHHOCTh YeT0BEKA K pa3HBIM YCIOBHSM CPEJIbI
Pa3nen 4. JxoJiorus 18
Tema 4.1. OcHOBHOE co/iep:KaHue 2 OK 01.
IKOJIOTHYECKHE Teopernueckoe o0yueHune: 2 OK 02.
(daxTopel u cpeanl | Cpezpl OOMTAaHUS OPraHU3MOB: BOIHAS, HA3€MHO-BO3/IYIIIHAS, [TOYBEHHAS, OK 07.

KU3HU

BHYTpHOpraHu3MeHHasi. DU3NKO-XUMHUECKHUE OCOOCHHOCTHU Cpel 0OUTaHHUS OPTaHU3MOB.
[TpucniocoOnenust opraHu3MoB K KH3HU B pa3HbIX cpenax. [lonsTue sxogorudeckoro akropa.
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Knaccudukanust sxomornuecknx axropos. [IpaBuno muanmyma 1O. JInbuxa. 3akon
tonepanTHocTH B. lllendopna

Tema 4.2. OCHOBHOe co/Iep:KaHue 4 OK 01.
Honmyasinus, Teopernueckoe o0yueHue: 2 OK 02.
coo01ecTBa, DKoJIOTHYECKas XapaKTCpUCTHKA BUAA U MOMYJIALINAH. OKOJIOrHYecKas HUIIla BUIA. OK 07.
IKOCHCTEMBI DKOJIOTUYECKHE XapaKTepUCTUKH nomy siiun. CooldIecTBa u 9KOCUCTeMbL. bruoienos u ero

cTpykTypa. CBsA3U MEXy opraHuzMamu B 6roreHose. CTpyKTypHbIE KOMIIOHEHTbI

9KOCHUCTEMBI: IPOYIIEHTHI, KOHCYMEHTHI, pEAYIIEHTHl. KpyroBopoT BEIIeCTB ¥ MOTOK YHEPTUH B

skocucreme. Tpoduueckue ypoBHH

IIpakTHYeckHne 3aHATHA: 2

IIpakTnyeckoe 3ansaTue Ne 6. «T'popudeckue nenu u cetr. OCHOBHBIC TIOKA3aTENH

skocucTeMbl. buomacca u npoaykuus. IK0JI0rH4ecKue nupaMuIsl 4ucell, OnomMaccsl 1

sHepruu. [IpaBuito mupaMuab! SHEPTHIY.

Perenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUH 10 IEPEHOCY BELIECTBA U SHEPIHU

B DKOCHCTEMaX C COCTaBJICHUE TPODUIECKHX eI M MUpaMul OMOMacChl ¥ DHEPTUU
Tema 4.3. OcHoBHOE coaepKaHue 2 OK 01.
Buocdepa - Teopernueckoe odyueHue: 2 OK 02.
rj100a1bHas buocdepa — xxuBas ob6onouxa 3eman. Pazsutue npencrasnenuit o ouocdepe B tpynax B.U. OK 07.
IKOJIOTHYecKast Bepnaackoro. O6snactu 6uocdeps! 1 ee KOMIIOHEHTHI. JK1BOe BeliecTBO Ouocdepsl U ero
cHCTEMA GbyHKITHIH.

3aKOHOMEPHOCTH cytiecTBoBaHus ornocdeprbl. OcodeHHOCTH Orocdepbl Kak riao0ambpHON

sKocucTeMbl. JluHaMuueckoe paBHoBecue B 6nocgepe. KpyroBopoTsl BemecTs 1

OroreoxuMu4ecKkre NUKIbL. ['100aapHbIe IKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH
Tema 4.4. OcHOBHOE coJiep:KaHue 4 OK 01.
Bansinue Teopernueckoe odyueHue: 2 OK 02.
AHTPONOTeHHBIX AHTpOTIOTeHHBIC BO3CUCTBUS Ha OGrocdepy. 3arpsa3HeHUs KaK BH/] aHTPOTIOTEHHOTO OK 04.
(akTOpoOB Ha BO3/EUCTBUS. AHTPOIIOT€HHbIE BO3/IeHCTBHS Ha aTMoc(hepy. Bo3nelicTBus Ha ruapochepy. OK 07.
ouocepy BoszeiicTBus Ha uTochepy. AHTPOIIOTEHHbIE BO3JIEHCTBHS Ha OMOTHUECKHE COOOIIECTBA. IIK 2.4.

Yray6iieHHO U3y4aroTcsl OTXO/Ibl, CBSI3aHHBIE C OTpeielIeHHON mpodeccrel/cCnennatbHOCThIO

IpakTHYecKne 3aHsITHS: 2

*B TomM 4yucie npodeccuoHAIbHO-OPMEHTHPOBAHHOE CO/IeP:KaHHe MPAKTHYECKOI0
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3aAHATHUSA

IIpakTnueckoe 3ansaTHe Ne 7. «OTX0bI IPOU3BOJACTBA.

Ha ocHoBe ¢enepanbHOro KiIacCH(UKAIMOHHOTO KaTajora OTXOAOB OINpPENeNsaTh Kiacc
OIAaCHOCTH OTXOJIOB; arperaTHoe COCTOSHUE M (U3NYECKyI0 (hOpMy OTXOJ0B, 00pa3yrommxcs
Ha paboyeM Mecte / Ha OJTamax MPOU3BOJCTBA, CBS3aHHBIE C  ONpPENCIICHHOM
npodeccueil/cnenuanbHOCThIO

TeMma 4.5. OcCHOBHOe co/Iep:KaHue 6 OK 02.
Bunsinmne Teopernueckoe o0yueHue: 2 OK 04.
COIHAJIbHO- 310poBbe 1 ero cocTapisronue. MakTOpPbI, MOJOKUTEIBHO H OTPUIIATEIIHHO BIUSIONINE HA OK 07.
IKOJIOTHYECKUX opranusM uesoBeka. [IpoOiemMa TeXHOTEHHBIX BO3/IEHCTBUI Ha 3J0POBbE YEIIOBEKA IIK 2.4.
(baKTOPOB Ha (E)JICKTpOMaFHI/ITHI)Ie 1OJIs1, OBITOBAst XUMUS, N30BITOYHBIE IIyMBI, paguanus 1 T.n.). Anmanramus
310pOBbE OopraHu3Ma uesioBeka K gakrtopam okpysxaromien cpensl. [Ipunuuner popmupoBanus
Y€JI0BE€KA 3710poBBhecOeperaroiiero nopeneHus. usndeckas akTUBHOCTH U 37J0pPOBbE. bruoxumuieckue

ACIEKThl PAIIMOHAIILHOTO MUTAHUS

JlabopaTopHble 3aHATHUS: 2

JlabopaTopnasi pa6ora Ne 2. «YMcTBeHHas pabOTOCTIOCOOHOCTHY.

OBnazieHre METOIaMH OTIPEICIICHHS TIOKa3aTeNiel yMCTBEHHOM pab0oTOCTIOCOOHOCTH,

00BsICHEHUE TOTYYCHHBIX PE3YIbTAaTOB U (POPMYITHPOBAHUE BHIBOAOB (TUCBMEHHO) C

HCITOJIb30BAaHNEM HAYYHBIX ITOHATUH, TEOPUN U 3aKOHOB

N3yueHne MexaHM3MOB aJlallTallud OpraHu3Ma 4YesloBeKa K HU3KMM U BBICOKMM TeMIlepaTypam

1 00BSICHEHHE MTOJIyYEHHBIX PE3yIbTaTOB U (POPMYJIMPOBAHHUE BBIBOJIOB (IIMCHbMEHHO) C

MCIIOJIb30BAHNEM HAYUYHBIX OHITHI, TEOPUI U 3aKOHOB

*B Tom uHcie npogecCHOHAILHO-OPHEHTHPOBAHHOE CO/lep:KaHNe J1a00paTOPHOIo

3aHATHS

B kauecTBe TpUrrepoB CHUXAIOMINX PA0OTOCIOCOOHOCTh UCIOIb30BaTh YCIOBUS

OCYyIIeCTBIIEHUS MPOGECCHOHATBFHON ASSITENLHOCTU: IITyM, TeMIlepaTypa, (pusudeckast Harpy3ka

U T.JI.
KonTpouabnas 2

TeopeTnueckne acieKThl SKOJIOTHH
pabora
IIpodeccnonaIbLHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (COepKaHUe MPUKJIATHOTO MOIYJISA)
Pa3nes 5. buosorus B ;KM3HU 10 OK 01.
Tema 5.1. \ OCHOBHOe co/iep:KaHue 4 OK 02.

17




Bbuorexnosoruu B
JKM3HHU KaXKI0ro

Teopernueckoe coaepraHmne:

broTtexHonorus kak Hayka v Mpou3BoCcTBO. OCHOBHBIC HAPABICHUSI COBPEMEHHON
ouorexHosoruu. Meronsl OnorexHoaorui. O0bEeKTH OMOTEXHOJIOTHHA. DTHUKA
OMOTEXHOJIOTHYECKHUX ¥ TeHETHUECKUX dKCTIIepuMeHTOB. [IpaBuiia morcka u aHanm3a
OMOIKOJIOTHYECKON MH(POPMAIMH U3 Pa3INIHBIX HCTOYHUKOB (HayYHAs U y4eOHO-HaydHast
JUTEpaTypa, CPeICTBA MACCOBOM nH(popmanmu, cetb MIHTEepHET U apyrue)

IIpakTH4yeckue 3aHIATHS:

IIpakTnyeckoe 3ansaTue Ne 8. «Keiicel Ha ananu3 nHOOPMAIMK O HAYYHBIX JOCTHKEHHSX B
00J1aCTH TeHEeTUYECKUX TEXHOIOTUH, KIIETOYHON MHKEHEPUH, ITUILIEBBIX OMOTEXHOIOTHI.
3amuTa Keiica: IpeACcTaBlIeHUE Pe3yIbTaTOB PEHICHUS KEHCOB (BBICTYIUIEHHE C IPE3eHTalel)

*B TOM 4HCJI€e leO(l)eCCHOHaJII)HO-OpI/IeHTI/IPOBaHHOE codepiKkaHuE IIPAKTUYECCKOIO0
3aHATHSA

OK 04.
IIK 2.4.

Tema 5.2. BUOTeXHOJI0IMH B IPOMBINLIEHHOCTH

Tema 5.2.
BuorexHojoruu B
NPOMBIILICHHOCTH

OcCHOBHOe co/Iep:KaHue

HpaKanecm[e 3aHATHUHA:

(o]

IIpakTnuyeckue 3anatus Ne 9-10. «Pa3BuTHe NpOMBIIIIEHHOW OMOTEXHOJIOIUHU U €€
IIPUMEHEHNE B )KU3HU YEJI0BEKa, MOMCK U aHaJIU3 HH(GOPMALIUU U3 PA3JINYHBIX HICTOYHUKOB
(HayyHas ¥ yuyeOHO-Hay4yHas JTUTeparypa, CpeJicTBa MaccoBoi nHdopmaruu, cetb IHTepHeT u

JIpYTHE)».
Keilicpl Ha aHa)IM3 HHGOPMALIMU O PA3BUTUH MPOMBIIUIEHHOW OMOTEXHOJIOTHH (110 Tpynnam)

*B TOM 4HCJI€e HpO(l)eCCI/IOHaJ'II)HO-Opl/leHTI/IPOBaﬂﬂoe codepiKkaHuE IIPAKTUYECCKOIO0
3AHATHSA

IIpakTyeckoe 3ansaTue Ne 11

3amura keiica: [IpeacraBneHue pe3ynbTaToB pelIeHHUs KEWCOB (BBICTYIUICHHE C MTPE3eHTAINeH )

OK 0I.
OK 02.
OK 04.
IIK 2.4.

IIpome:xxyTounas
arrecraums 1o
AMCUMIINHE

JuddepeHrpoBaHHbIii 3a4eT

Bcero:

74
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3. YCJI10BUA PEAJIMBAIINN ITPOI'PAMMBbI
OBHIEOBPA3OBATEJBHOU JUCIUITJINH

3.1. lns peanm3anuu NporpamMMbl IMCHUIIMHBI J0JKHBI OBITH
NpeaycMOTPEeHbI CJIeyIolue creuralbHble MOMeleHUs:

Kabuner «buonorum», ocHameHHbI 000py10BaHUEM: MeOEh, TOCKa, Me,
HaTJISITHBIE TIOCOOMS (KOMIUIEKTHI YY€OHBIX TaOJMI], TUIAKaTOB), TEXHUYCCKUMU
cpencTBaMu OOYYECHHS: KOMIBIOTEP C YCTPOMCTBAMHU BOCIPOM3BEICHUS 3BYKa,
OPUHTEP, MYJITUMEIUA-TIPOCKTOP C  DKpPaHOM,  yKa3Ka-TIpEe3eHTEp  JIA
IIPE3CHTALUN.

JlabopaTopusi, OCHaIIeHHass OOOpYyIOBaHWEM ISl TPOBEACHUS 3aHATHU:
MUKpPOCKOIIbI, CEKyHJOMep, TOHOMETp, JabopaTopHas mocyna (IpoOUpKH,
MOJICTaBKU /I TPOOUPOK, MUHIIETHI, MTECOK, CTYIKH C MECTUKAMHU, MIPEAMETHBIC U
MOKPOBHBIE  CTEKJa, CTEKJISHHbIE  MaJlOYKH,  MpenapoBajibHbIE  WIJIBI,
bunbTpoBasibHas Oymara (cayiipeTku), CTakaHbl) TUIEPTOHUYECKUN PpPacTBOP
xjiopuna Hatpus, 3%-HbI pacTBOp MEpPOKCHAA BOAOPOJA, pPAcTBOp Hoaa B
HOMMCTOM KaJuH, TJIUIEPUH, KIIyOHH KapToQes, JUCT JI0ACH KaHaJICKOU, MIIOA
psiOMHBI OOBIKHOBEHHOM (pSOMHBI WJIM TOMAaTa), JYK pemnyatrblii, pa3Be/ICHHbIC B
BOJIE APOXKKH);

3.2. UndopMannoHHOe o0ecnevyeHne peajin3auu MporpaMmmbl

Jns peanuzanuu  mporpaMmbl  OMOIMOTEYHBIM (OHJ 00pa3oBaTEIbHON
OpraHW3alliy JOHKCH UMETh TEYaTHBIE W/WIIN 3JIEKTPOHHBIE 00pa30oBaTeIbHBIC U
WH()OPMAITMOHHBIC  PECYpChl, PEKOMEHJIOBAaHHBIE IS  KCIOJL30BaHUS B
o0pa3oBaTeIbLHOM MPOIEcce, HE CTapIIe MATH JIET C MOMEHTA U3JaHuS.

OcHOBHBIE MEYaTHbIE U IJIEKTPOHHbIE U31aAHUSA

1. buonorus. 10-11 xmacc (yrayOneHHBI ypOBEHb): YYEOHHK ISt
cpeaHero obiero oopaszoBanusi / B. H. SApeirun [u ap.]; mox obmielt penakmueii B.
H. Speiruna. — 2-e uza. — Mocksa: UznatensctBo HOpaiit, 2022.

2. buonorus. bazoBeiit u yriyonennsii ypoBHH: 10—11 kmaccstl :
y4eOHUK 1 cpeaHero ooimiero oopaszosanus / B. H. Apeirun [u ap.] ; mox oOmiei
penakumeir B. H. Slppiruna. —  2-e  w3g., mepepab. w  gom. — Mocksa :
NznarensctBo IOpaiit, 2024. — 380 c. — (OOmeobpa3oBaTeNbHbIN THKI). —
ISBN 978-5-534-16228-8. — Tekct : osnektpoHHbli // OOpa3zoBarenbHas
wiatdopma FOpaiit [caiitr]. — URL: https://urait.ru/bcode/544794

3. Oo6yxoB, 1. K. buosnorus: kjIeTku U TKaHU: y4eOHOE mocodue s
cpeanero npodeccuonanbHoro oopazosanus / JI. K. Ooyxos, B. H. Kupunenkoga.
— 3-e u31., nepepabd. u gorn. — Mocksa: M3narensctBo FOpaiit, 2022. — 358 c.

4, Oo6yxos, JI. K. buornorus: kjieTku v TKaHU : yuyeOHOe mocobue st
CPEIHETO po¢eCCHOHAIBHOTO obOpa3oBaHus / J. K. O6yxos,
B. H. KupunenkoBa. — 3-e¢ u3j., nepepab. u mon. — Mocksa : M3gaTenbcTBO

FOpaiit, 2024. — 358 c. — (IIpodeccuonanproe obpazoanue). — ISBN 978-5-
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534-07499-4. — Tekct : snekTpoHHbIl // OOpaszoBaTtenbHas miatgopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/540822

5. buonorus: yaeOHUK U MPAKTUKYM ISl CpeaHEro MpodecCHoHaIbHOTO
obpazoBanus / B. H. Speirun [u ap.]; moa penakuueit B. H. SApsiruna. — 2-¢ us.
— Mocksa: U3patensctBo FOpaiit, 2022. — 378 c.

6. buosnorus : y4eOHHUK u MPaKTUKYM TSt CpEeIHEro
npodeccuoHanbHOro o6pasoBanmsa/ B. H. Slpeirun [m gp.]; mox pemakiueit
B. H. Slpeiruna. —  2-¢ w3n. — MockBa : M3matensctBo  Opaiit, 2024. —

378 c. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-09603-3. —
Texctr : snextponnbii // OOpazoBarensHas miatdgopma IOpaiit [caiit]. —
URL: https://urait.ru/bcode/536659

JlonoTHUTE IbHbIE HCTOYHUKH

1. Teitnop A. buonorusi: 8 3 1. T. 1 / . Te#tnop, H. I'pun, V. Crayr;
non pen.P. Conepa ; mep. 3-ro anrn. u3g. — 1l4-e uzg. —M. : JlaGopaTtopus
3HaHui, 2022 — 454 c.

2. [laBmoBa, E. WM. Oxomorus: ydeOHUK M TPAKTUKYM IS CPEIHETO
npodeccuonansuoro odpaszosanus / E. W. [1aBnosa, B. K. HoBukoB. — Mockaa:
N3parenscTBO FOpaiit, 2022. — 190 c.

3. Epemuenko, O. 3. buosorus: yuenue o onocdepe: yueoHoe nocooue
st cpeaHero mpodeccuonansHoro odpaszosanus / O. 3. Epemuenko. — 3-e u3f.,
nepepad. u non. — Mocksa: U3aarensctBo FOpaiit, 2022. — 236 c.

4, bmunoB, JI. H. DOkonorus: yueOHOe mocoOue [Jjsi CpPEAHETO
npodeccuonanbHoro oodpaszoanus / JI. H. bmunos, B. B. IlomskoBa, A. B.
Cemenua ; mox obOmen pemakmueit JI. H. bimaoBa. — MockBa: M3naTenscTBo
FOpaiit, 2022. — 208 c.

S. bproxanp, ®. @. I[IpombinieHHas skosorusi: ydeOHuk / D.O.
bproxanb, M.B. I'padxuna, E.E. Cno6uskoBa. — Mocksa: ®OPYM: NHOPA-M,
2022. — 208 c.

6. Hecmenora, H. H. Dxonorust yenoBeka: yueOHUK M TMPAKTUKYM JIJIs
cpennero npodeccuonanbHoro odpaszoBanus / H. H. HecmenoBa. — Mocksa:
N3parenscTBO FOpaiit, 2022. — 157 c.

7. buonorus ang npodeccuit M CHEUUATBHOCTEH TEXHUYECKOTO U
€CTEeCTBEHHO-HAYYHOTr0 Mpoduiei: ydeOHUK JJIs CTY. YUPEKICHUM cpei. mpod.
obpazoBanus / B. M. Koncrantunos, A. I'. Pezanos, O. E. ®aneesa; nox pexa. B.
M. KoncrantunoBa. — M. : Mznarenbckuit ieHTp «Akaaemus», 2016/ — 336 c.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHA
OBIHIEOBPA3OBATEJBHOU JTUCIUITJINHBI

KoHTpo/Ib W OLEHKa pe3ylbTaTOB OCBOCHHUS 001Ie00pazoBaTeIbHON
JTUCHUTUTMHBI PACKPBIBAIOTCS Yepe3 AUCIUILTHHAPHBIC PE3Y/IbTaThl, HAPABJICHHBIC
Ha ¢opMupoBaHKE OOMMX U MPO(ecCHOHATBHBIX KOMIETEHIMA M0 pa3jaenam |
TEMaM CoJIepKaHMsl yueOHOro MaTepuaia.

Koa n
HANMEHOBaHHE
KOMIIETEHIIUH

Pasznen/Tema

T oeHOYHBIX MePONPUATHI

Pa3zgen 1. Kierka —
CTPYKTYPHO-
(pyHKUMOHAILHAS eINHULA
sKHBOTO

KonTtposnbHas pabora
«MonexynsapHblli ypOBEHb
OpraHHU3al1H )KUBOT O

OK 02.

buonorus xak Hayka. OO0mias
XapaKTEPUCTHKA KU3HH

3anonHeHHEe TaOIHIIBI ¢ ONTMCAaHUEM
METO/I0B MUKPOCKOIIUPOBAHUS C UX
JIOCTOMHCTBAMH U HEJOCTATKAMHU.
3anonHenue Tadbauibl «BKiaa yaeHbIx
B Pa3BUTHUE OMOIIOTHI»

3anoiaHeHne CPaBHUTEIBbHOM TaOIUIIbI
CXOJICTBA U PA3JIMUUH )KUBOTO U HE
KHBOTO

OK 01.
OK 02.
OK 04.

CTpyKTypHO-(pYHKLINOHATbHAS
OpraHu3alys KIETOK

OneHuBaemasi TUCKycCHUs IO BOIIPOCaM
JEKLIUU

Pa3paboTka MEeHTaIbHOM KapThl IO
KJIAaCCU(UKALNUU KIJIETOK U UX CTPOEHUIO
Ha MPO- U YYKapUOTHUYECKUX U 10
[IapCcTBaM B MUHU TpyIIax
Brinonnenue u 3ammra 1a60paTOpHBIX
pabor:

«CtpoeHue KIeTKH (pacTeHus,
KUBOTHBIE, IPUOBI) U KIETOUYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOILIACTBI, XPOMOILIIACTHI)»
ITpakTnueckoe 3ansartue. [Ipencrasnenue
YCTHBIX COOOIIEHUH ¢ IPEe3eHTALUEN,
MIOATOTOBJIEHHBIX IO IEPEYHIO
MCTOYHUKOB, PEKOMEH0BAHHBIX
IpenoaaBaTenemM

OK 01.
OK 02.

CtpyKTypHO-(YHKIIMOHATILHBIE
(bakTOpHl HACTIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pa3pabotka rioccapus

Pemenue 3amad Ha onpeneneHue
MOCJIEN0BATEIbHOCTH HYKIJIEOTUIOB,
AMHUHOKHCIIOT B HOPME U B ClIy4ae
W3MEHEHMS OCIeI0BaTEILHOCTH
HykneotunoB JIHK

OK 02.

OOMeH BEIIECTB U
MIpEeBpAIEHUE SHEPTUHU B KIETKE

@pOHTAIBHBIN OITPOC
3arnosHeHHe CPaBHUTENLHON TaOIUIIBI
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XapaKTEPUCTHK TUIIOB OOMEeHa
BEILIECTB

OK 02.
OK 04.

JKU3HEHHBIA UK KIETKH.
Murto3. Meiio3

OOcyXeHune 10 BOIpOcaM JIEKIUH
Pa3paboTka n1eHTBl BpeMEHU
KM3HEHHOTO IUKJIa

Pasnen 2. Ctpoenne u
GyHKUMM OpraHusmMa

Konrponsnas padora “Ctpoenue u
GbyHKIIMH OpraHu3Ma’”

OK 02.
OK 04.

CrtpoeHue opranusma

OueHnnBaemast IUCKYCCHUS

Pa3paboTka MeHTaIbHON KapThbl
TKaHEl, OPraHOB U CHCTEM OPraHOB
OpPraHu3MoOB (PaCTeHHS, )KUBOTHBIE,
YEJIOBEK) C KPAaTKOH XapaKTePHUCTHUKON
X QyHKIUN

OK 02.

DopMbl pa3MHOKEHUS
OpraHU3MOB

OpOoHTAIBHBIN ONPOC

3amosHeHue TaOIHIIBI ¢ KPaTKOH
XapaKTePUCTUKON U TpuMepamu Gpopm
Pa3MHOXKEHHUS OpPraHU3MOB

OK 02.
OK 04.

OHTOreHe3 pacTeHH, )KUBOTHBIX
U YeJIOBeKa

Pa3paboTka 1eHTBI BpEMEHHU C
XapaKTepUCTUKOM 3TallOB OHTOTEHE3a
OTZIECJIBHOM I'PYIIION JKUBOTHBIX U
4eJI0BEKa IO MUKPOIpyIam
Tect/onpoc

CocraBieHne KU3HEHHBIX LIUKJIOB
pacTeHu# 1o otaenam (MOXOBUIHBIC,
XBOILEBUIHBIE, TAIIOPOTHUKOBUIHBIE,
roJI0CEMEHHbBIE, TOKPBITOCEMEHHBIE)

OK 02.
OK 04.

3aKOHOMEPHOCTH HACTIEAOBAHUS

Pa3paboTtka rioccapust
OpOHTaIBHBIN OIIPOC

Tect no Bompocam JeKIUU
Pemenue 3ana4 Ha onpezeneHue
BEPOSTHOCTH BOSHUKHOBEHHUS
HACJICJICTBEHHBIX IPU3HAKOB IIPU
MOHO-, 11-, IOJIUTUOPUHOM U
AHAJIN3HUPYIOIIEM CKpEIIVBaHHH,
COCTaBJICHHE T€HOTUITHYECKUX CXEM
CKpEIUBAHMUS

OK 01.
OK 02.

CremeHHoOe HaclieJOBaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
BEPOATHOCTH BO3HUKHOBEHHUS
HAaACJICICTBECHHBIX HpI/ISHaKOB l'IpI/I
CIICTIJICHHOM HacJIeI0BaHUH,
COCTABJICHUC 'CHOTHUIITNYCCKUX CXEM
CKpEILIMBaHUS

OK 01.
OK 02.
OK 04.

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.
Pemenue 3agad Ha onpeneneHne Tuna
MYyTalHU IIPU Nepeaade
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HACJICICTBEHHBIX IPU3HAKOB,
COCTAaBJICHUE TEHOTUIINYECKUX CXEM
CKpPEIIUBAHUS

Paszgea 3. Teopusi 3BoJIIOIUA

KontponbHas padota “TeopeTudeckue
ACIEeKThl HBOJIIOIMY KU3HU Ha 3emiie”

OK 02. HcTopus 3BOIIOLMOHHOTO @poHTANIBHBIN 0IIpOoC

OK 04. yueHus. MUKpPOIBOITIOLMS PazpaboTka rioccapus TepMUHOB
PazpaboTka JeHTbI BpEMEHU Pa3BUTHUS
HBOJIFOLMOHHOTO YYEHHUS

OK 02. MaxkpoaBosntornus. OneHuBaemasi IUCKYCCHSL:

OK 04. Bo3HukHOBEHME U pa3BUTHE KCIIOJIb30BaHUE ApTyYMEHTOB,

JKU3HU Ha 3emiie OMOJIOTUYECKOI TEPMUHOIIOTHH U

CHUMBOJIMKH JUIsl JOKA3aTeIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CHUCTEMaTHUYECKUX IPYIIIT
Pa3paboTka neHThl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHA KHU3HU Ha
3emie

OK 02. [TpoucxoxaeHue 4enoBeKa — @poHTANIBHBIN 0IIpoC

OK 04. AHTPOIIOT€HE3 PazpaboTka 1eHThI BpeMEHH
IIPOUCXOXKICHUS YEJIOBEKa

Pa3nes 4. Ixosorus

OK 01. Dkojnoruyeckue GakTopsl U Tect mo sko0rHYECKUM (pakTOpam u

OK 02. Cpenbl )KU3HU cpesiaM KU3HU OPraHUu3MOB

OK 07.

OK 01. [Tomynsiiust, coob1iecTna, CocraBiieHue cxeM KpyroBopora

OK 02. HKOCUCTEMBI BEULIECTB, UCIOJIb3Ysl MAaTEPHAIbI

OK 07. JIEKINH
Perienue npakTHKO-OpUEHTUPOBAHHBIX
pPacYeTHBIX 33JJaHUH 110 IIEPEHOCY
BELIECTBA U YHEPTUU B 3KOCUCTEMAX C
COCTaBJIEeHUE TPOPHUUECKUX 1IeTel u
nupamul 6MoMacchl U YHEPruu

OK 01. buocdepa - rmobanpHas OneHuBaemasi JUCKYCCHUS

OK 02. JKOJIOTUYECKast CUCTEMA Tect

OK 07.

OK 01. BinsiHME aHTPONOTeHHBIX Tect

OK 02. ¢daxTopoB Ha OGuochepy [TpakTryeckas pabdora “OTxo/bl

OK 04. IIPOU3BOJCTBA”

OK 07.

IK 2.4.

OK 02. BinusiHue conuaibHO- OueHuBaemasi JUCKYCCHUS

OK 04. HKOJIOTMYECKUX (PaKTOPOB HA Boinonnenue nabopatopHoit paboThl Ha

OK 07. 3JI0pOBbE YETIOBEKA BBIOOP:

IIK 2.4. "YMcTBeHHas pabOTOCTIOCOOHOCTD",

"Brnusianue abnotrueckux GakTopoB Ha
YyeJIoBeKa (HU3KUE U BHICOKHE
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TeMIeparypsl)"

Pasnea 5. buoJsiorus B JKM3HM

3amuTa Kelica: IpeAcTaBlIeHUE
PE3YJIBTaTOB PELICHUS KEHCOB
(BBICTYIIJIEHUE C NTPE3ECHTALUEN )

OK 01. buorexHonorun B JKU3HU BrimonHnenue kelica Ha aHaIU3

OK 02. KaXKI0r0 UH(OPMALIUU O HAYYHBIX JOCTHKCHHUIX

OK 04. B 00JIaCTU I'eHETUYECKNX TEXHOJIOTHH,

IIK 2.4. KJIETOYHOW MH)KEHEPUH, TUILIEBBIX
OMOTEXHOJIOTHH (110 TpymIam),
MIPE/CTABJICHUE PE3YIbTATOB PEIICHUS
KEeHCOB

OK 01. buorexnonorun B Breimonnenue kelica Ha aHAIU3

OK 02. IIPOMBILIEHHOCTH uH(pOopMaLu O pa3BUTUU

OK 04. MPOMBINIJICHHONW OMOTEXHOJIOTHH (TI0

[IK 2.4. rpymnnam), IpeJCcTaBlIeHUuE Pe3yIbTaToOB

pEIlIeHUs KENCOB
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