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PaGouass mnporpamma o6mieoOpazoBatenbHoil  aucuumuimasl  OOJl.11  Buonorus
pazpabotana B cooTtBeTcTBUU ¢ DPI'OC cpegnero obmiero odbpazoanus (IIpukas
MunucrepctBa oopa3oBanus u Hayku PO ot 17 mas 2012 r. Ne 413 «O0 yTBepx)aeHUn
dbenepaibHOTO TOCYAApPCTBEHHOIO0 00pa30BaTENbHOIO CTaHJapTa CpPEeAHEero oOIIero
o0pa3oBaHusA», C U3MEHEHUAMH U JONOJHEHUsIMU OT: 29 nexabpsa 2014 r., 31 nexabps
2015 1., 29 urons 2017 1., 24 cents6ps, 11 mexabpst 2020 r., 12 asrycra 2022 r.), ¢
y4yeToM TpeOOoBaHMI (eAepalbHOrO IroCyJapCTBEHHOr0 00pa30BaTENbHOIO CTaHIAapTa
cpeaHero mpodeccHoHaIbHOTO  OOpa3oBaHUs 1O  CIEIUATBLHOCTH 13.02.12
DneKkTpuvecKkue CTaHLMU, CETH, WX pelieiHas 3aummurta u aromatusauus ([Ipukas
MunuctepcTBa npocBemienus Poccuiickoit ®epepanuu ot 15.11.2023 No 864),
NpUMEPHON OCHOBHOM 0011€00pa30BaTeIbHON NpOrpaMMbl MO JUCHUIUIMHE buonorus
st MpoecCUOHANBHBIX — 00I1e00pa30BaTeNbHBIX OpraHU3alUid, YTBEPKIECHHON
CoBeToM 1O OUEHKH COJAEpX aHUS M KauecTBa NPUMEPHBIX paboyux MporpaMmm
o0mieo0pazoBaTeIbHOTO UM COLMAIbHO-TYMaHUTAPHOIO IIUKIIOB CPEIIHETO
npodeccronanpHoro oopazoBanus [Iporokon Nel4 ot 30 HosOpss 2022 1., IporpamMMBI
BOCMUTAHUS MO cnenuaibHOCTU 13.02.12 DnekTpudyeckue CTaHIuU, CETH, UX periehHas
3alllMTa ¥ aBTOMAaTH3alus

Opranuzanusa-pazpadotuuk: ['BIIOY «Tpounkuii TeXHOTOTUYECKUN TEXHUKYM).
Pazpaboruuk: JI.M. Tumodeena, npernojaBaresib XUMHH BBICIICH KBAITU(PUKAITMOHHOMN

KaTCTOpHuu.
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1. OBILIAS XAPAKTEPUCTUKA PABOYEM TPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JUCIHUIIJIMHBI BUOJIOI'UA

1.1. MecTo 1McUMILVIMHBI B CTPYKTYype o0pa3oBaTesibHO# nporpammsbl CITIO

O61eo6pazoBaTesbHast AUCIUILUIMHA «BHONOTUsI SBISETCS YacThIO MPEIMETHOM 00acTu
«EcrecTBeHHbIE HayKW», U3ydaeTcs B 0011eo0pa3oBaTeibHOM LuKie ydyeOHoro rianHa OIIT
CIIO TBIIOY «TpouUKUI TEXHOJOTMYECKHH TeXHHMKymM» Tmo crnenuanbHoctn 13.02.12
DNeKTpUYEeCKUe CTaHIMM, CETH, WX peJeilHas 3alMTa W aBTOMaTh3alus, C Y4EeTOM
npodeccuonansHoi HanpapieHHocTH OI'OC CIIO.

1.2. Heau u naaHupyeMmble pe3yJbTaThbl:

1.2.1 Henu oOuieoOpazoBaTeabHON JUCHUIUIMHBI: (OpMUpOBaHHE Yy CTYJIEHTOB
NPEJICTABIIEHUsI O CTPYKTYPHO-(QYHKIIMOHAIBHON OpraHU3alMi UBbIX CHUCTEM Pa3HOTO
paHra Kak OCHOBBI MPUHATHS PEIICHU B OTHOIIEHWU OOBEKTOB >KUBOW MPHUPOABI U B
POU3BOJICTBEHHBIX CUTYaIUSX.

3amaun:

1) chopmupoBaTh MOHHMAaHHE CTPOCHHS, MHOT000pa3uss M OCOOCHHOCTEH IKHBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3alluM, 3aKOHOMEPHOCTEH MPOTEKAHUS OUOJIOTHUYECKUX
IIPOIIECCOB U SIBJICHUM B OKPYXKAIOIIEH cpejie, 1EeJOCTHONM HaydyHOW KapTHUHBI MHUpA,
B3aMMOCBS31 1 B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMCHHS ONPEICIIATH KMBbIE O0OBEKTHI B MPUPOJIC; MPOBOAUTH HAOIIOCHHUS 3a
DKOCHCTEMaMHU IS BBISBIICHUS €CTECTBEHHBIX M aHTPONOTEHHBIX W3MCHCHHH,
UHTEPIPETUPOBATH PE3YIbTaThl HAOIIOACHUIA;

3) chopmupoBath HaBBIKU IPOBEACHUS MIPOCTEHIINX OMOJIOTHYECKUX
AKCTICPUMEHTAIBHBIX UCCIICAOBAaHUN ¢ COOJIOICHHEM TTPaBUJI 0€30IMacHOTO OOpAaICHUS
C 00BEKTaMH U 000PYTIOBAaHUEM;

4) pa3BUTb YMEHHS HCIIOJB30BaTh HHGPOpPMAIMIO OHOJIOTHYECKOr0 XapakTepa H3
Pa3IMYHBIX HCTOYHHUKOB;

5) chopmupoBaTh yMEHHS IPOTHO3UPOBATH IIOCIICACTBUS CBOCH JESITEIBHOCTH IIO
OTHOIIICHUIO K OKpY)Karomield cpeae, COOCTBEHHOMY 3/I0POBBIO; OOOCHOBBIBATH H
co001aTh MEPHI TPODIITAKTHKY 3a00JICBaHUN;

6) chopmMupoBaTh MOHMMAaHHE 3HAYUMOCTH JOCTHIKCHUH OHOJOTMYECKOW HAyKH U
TEXHOJIOTUH B MPAKTHYCCKOW JICITCIBPHOCTH 4YEIIOBEKa, PA3BUTHU COBPEMCHHBIX
MEIUIIMHCKUM TEXHOJIOTUM U arpoOUOIOTHH.



1.2.2. Pe3yabTaThl 0CBOCHHs 0011€00pa3oBaTe1bHOM TUCHHILVIMHBI B c00TBeTCTBUM ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC

COO.

Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI i

Pe3yHbTaTLI OCBOCHHUSA NUCHUIIJINHDBI

Oo0mue

I[chmmnnapnble

OK 01. Beibupats criocoOsl
pereHus 3a1a4
npoheccCuoHaIbHOM
JEATEIbHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu TpyA10BOT0 BOCIMTAHMS:

- TOTOBHOCTb K TPY/AY, OCO3HAHUE [IEHHOCTH MacTEPCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTUBHOM JIEATETLHOCTH TEXHOJIOTHYECKON 1
COIMAILHOM HAINpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATD,
MJIAHUPOBATH M CAMOCTOSATEIHLHO BBITIOIHATE TAKYIO JIEATEILHOCTB;
- UHTEpEC K pa3Iu4HbIM cdepaM npodhecCHOHATBLHOM

eI TETHHOCTH.

OBnaneHne yHUBEPCATbHBIMU Y4€OHBIMU TTO3HABATEILHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JIOTHYECKHeE JIeliCTBUA:

- CAaMOCTOSTENIHHO (POPMYIUPOBATh U aKTyaJIM3UPOBATH MPobIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBAThH CYIECTBEHHBIN MPU3HAK WM OCHOBAHUS JUIS
CpaBHEHUS, Ki1accupukanuu u 0000IICHUS;

- OIIpeNIeNATh LIeNU IeATeIbHOCTH, 331aBaTh apaMeTphl U
KPUTEPUU UX TOCTHKEHUS;

- BBIABJIATH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B paCCMAaTPUBAEMBIX
SIBJICHUSX;

- BHOCUTBH KOPPEKTUBHI B I€ATEIHHOCTh, OLIEHUBATH COOTBETCTBHE
PE3yNbTaTOB IIEJISIM, OLICHUBATh PUCKH MOCIEICTBUN AEATEIbHOCTH;
- pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX
npooieM

0) 0azoBbIe HCCIEN0BATEIbCKHE eCTBHSA .

- BJIaJIETh HABBIKAMH Y4€OHO-HUCCIIEI0BATENBCKON M MPOSKTHOU
JeSITeNbHOCTH, HaBBIKAMU pa3pelieHus! MpooieM;

- BBISIBJISITH IPUUUHHO-CIICACTBEHHBIE CBSI3H AKTYaJU3HPOBATH
3a/1auy, BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOUTh apryMEHThI

- chopMHpOBAaHHOCTH 3HAHWH O MECTE W PO
OWoJOTMM B CHCTEME HAyJYHOTO  3HAHWS,
(YHKIIMOHATBPHOW TPAaMOTHOCTH 4YeJIOBEKa JUIS
pEeIICHUS ) KXU3HCHHBIX HpO6J'IeM;

- chOpPMHUPOBAHHOCTb yMEHHUS PpacCKpbIBaTh
COJIepKaHHE OCHOBOIIOJIAT AFOIIIAX
OHMOJIOTHYECKUX TEPMHUHOB H HOHITHUH: KHN3Hb,
KJIeTKa, TKaHb, Oprad, OpraHu3M, BH],
MOMYJISAIINSI, DKOCUCTEMa, OHMOIeH03, Omocdepa;
MeTabom3M (0OOMEH BEIIECTB W IpEeBpalleHue
SHEPTUH), romMeocras (camoperymnsmus),
OnocuHTe3 OenKa, CTPYKTypHash OpraHU3aIus
KHMBBIX CHCTEM, JTUCKPETHOCTh, CAMOPETYISIIHS,

CaMOBOCITPOU3BEICHNE (penpoaykimsi),
HACJIE/ICTBEHHOCTD, U3MEHUYNBOCTH,
DHEPrO3aBUCUMOCTh,  POCT WU  Pa3BUTHE,
YpOBHEBas OpraHU3aIINS;

- copMHPOBaHHOCTH YMEHHS  PACKpPHIBATh
COJIep)KaHHE OCHOBOIIOJIAT AFOITIX

OMOJIOTUYECKHX TEOPUH M THUIIOTE3: KIETOYHOM,
XpPOMOCOMHOM, MYTallMOHHOM, 3BOJIFOLIMOHHOM,
MPOUCXOKICHUS KU3HU U YEJIOBEKa;

- chOpMHUPOBAHHOCTh yYMEHHUS PACKPHIBATH
OCHOBOIIOJIATAIOMKEe OWOJIOTHYECKHUE 3aKOHBI U
3akonomepnoct (I'. Mennens, T. Moprana,
H.U. BaBunosa, DO. I'ekkens, ®. Mromiepa,
K.bapa), rpaHuisl uXx TpUMEHUMOCTH K JKHUBBIM
CHCTEMaM;




JUTS JIOKA3aTeNIbCTBA CBOMX YTBEPI)KICHUH, 3a/1aBaTh MMapaMeTphl U
KPUTEPHH PEILICHHS,

- aHAJIM3UPOBATH TOJTYUYCHHBIE B XOJIC PEIICHUS 3a/1a4l PE3YJIbTaThl,
KpI/ITI/I‘-IeCKI/I OIICHUBATh UX IIOCTOBepHOCTB, HpOFHO3I/IpOBaTB
N3MCHCHHC B HOBBIX }’CJ'IOBI/ISIX;

- YMGTI) HepeHOCI/ITB 3HAHUA B HO3HaBaTeJII>Hy10 158 HpaKTI/I‘-IeCKYIO
00J1aCTH KU3HEAECATEILHOCTH;

- YMGTI) HpOFHO?;I/IpOBaTI) 3HAHUS U3 pa3HI>IX HpeI[,MCTHI)IX
o0Omnacreii;

- BbIIBUT'aTh HOBBIC U]JICHU, npennaraTL OPHFHHaHI)HI)Ie IO X0 bl 1
pelIeHus;

- CIIOCOOHOCTH MX MCIIOJIb30BAHMS B IO3HABATEIBHON U
COLIMAIBHON ITPAKTHUKE

- IPHOOpPETEHUE OMbITa MPUMECHECHUS OCHOBHBIX
METOJIOB HAYYHOTO IO3HAHUS, UCTOIb3YEMBIX B
OWOJIOTHH: HAONIOJICHUST W ONHCAHUS SKHBBIX
CUCTEM, TPOIIECCOB U SIBJICHHIA, OpPraHU3aluu U
MPOBEJICHUST OMOJIOTHYECKOTO  DKCIICPUMEHTA,
BBIJIBIDKCHUS THITOTE3, OOBSICHCHUS TIOJTyICHHBIX
pe3ynbTaToB U (OPMYIHPOBAHUS BBIBOJIOB C
WCIIOJIb30BAHNEM HAYYHBIX IOHSATHH, TEOPUH U
3aKOHOB;

- chopMHpPOBAaHHOCT,  YMEHHUS  BBIJICIATH
CYIIECTBEHHBIC TPU3HAKK BHPYCOB, KIETOK
MPOKAPUOT ¥ DYKAPUOT, OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, BUJIOB,
OMOTEOIEHO30B W JIKOCHUCTEM; OCOOEHHOCTH
MpOIIECCOB OOMEHa BEIIECTB M IPEBpAIICHUS
DHEPTUU B KIIETKE, (DOTOCHHTE3a, IIIACTHIECKOTO
M DHEpreTHYecKkoro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, MEW03a, OIUIOJIOTBOPCHHMS, Pa3BUTHUSI U
pPa3MHOXXEHMSI, HMHIUBUIYaIbHOTO  Pa3BUTHUS
opraHuszma (oHTOTECHE3A), OOpBOBI 3a
CyLIECTBOBaHHE, €CTECTBEHHOTO ot0opa,
BH1000pa3oBaHMsI, MIPUCTIOCOOICHHOCTH
OpraHu3MOB K cpene OOuTaHMs, BIMSHUS
KOMIIOHEHTOB ~ JKOCHCTEM,  aHTPOTIOTE€HHBIX
M3MEHEHUH B JKOCHCTEMaxX CBOEH MECTHOCTH,
KpYroBOpOTa BELIECTB U IMPEBpPAIIECHHE SHEPrUu
B Ouocdepe;

- c(OpPMUPOBAHHOCTh ~ YMEHHUS  pellaTh
Ouosoruyeckue 3ajauu, COCTaBIISATh
TeHOTUIIUYECKHE CXEMbl CKpeUIUBaHUS  JUIs
pa3HbIX THUIIOB HACJIEIOBAaHUS MPU3HAKOB Y
OpraHU3MOB, COCTaBJIATh CXEMBbl MEpeHoca
BEIIECTB M DOHEPruu B IKocHcTeMax (Ienmu
MUTaHUS, TUIIEBBIE CETH)

OK 02. Ucnoap30BaTh
COBPEMEHHBIE CPE/ICTBA

B o0s1acTH HEHHOCTH HAYYHOI O MO3HAHUSA:
- ¢c(hopMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILIETO

- copMHpPOBAHHOCTH yMEHUH KPUTHUECKU
olleHMBaTh  MHQOpPMaIHMIO  OWOJIOTHYECKOTO




MOWCKa, aHAJIN3a U
MHTEpIpETaIH
uHbOpMaLUU U
nH(pOpMAIIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33,144
npodeccnoHaIbHO N
JEATEIbHOCTH

COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKH U OOLIECTBEHHON
MPAKTUKHA, OCHOBAHHOTO HA JIUAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUDE;

- COBEPILIECHCTBOBAHUE SI3bIKOBOM U UATATEIIBLCKOU KYJIBTYPBI KaK
CPEICTBA B3aUMOACUCTBUS MEXIY JIFOJbMU U TIO3HAHUS MUPA;

- OCO3HAHME LICHHOCTH HAY4YHOU JeATEIbHOCTH, TOTOBHOCTD
OCYLIECTBJIATH MPOCKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIBHOCTD
WHJIMBUIYAJIBHO U B TPYIITIE;

OBnazneHue yHUBEpCAIIbHBIMU YU€OHBIMU 1103HABATEIbHBIMU
JICACTBUSMU:

B) pa6ora ¢ ungopmanueii:

- BJIaJIETh HABBIKAMM IOJIy4€HUSI UH(POPMALIMU U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIIATh MIONCK, AHAIIN3,
CUCTEMAaTH3aINI0 U UHTEPIpEeTaIio HHPOPMAIUH Pa3IUUHbIX
BUJIOB ¥ (POPM TpeACTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMUHBIX (popMaTax ¢ y4eTOM Ha3HAYCHUS
nH(pOpMaLIUY U 1IeJIeBOI ayIUTOPHH, BEIOHPAsi ONTUMAIbHYIO
(dhopMy npeAcTaBIeHUs U BU3yaTIU3allUN;

- OLIEHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTh HHOPMAIINH, €€
COOTBETCTBHE ITPABOBBIM M MOPAIIbHO-3TUYECKUM HOPMaM;

- HCTI0JIb30BaTh CPeICTBAa MH(OPMALIMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJOTUN B PEICHUN KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX 1 OPraHU3alMOHHBIX 33/1a4 C COOI0ICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, IPaBOBbIX U 3TUYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 06€30TacHOCTH;

- BJIaJIETh HABBIKAMU PACIIO3HABAHUSA U 3alIUTHl THPOpPMAIUH,
nH(OPMALIMOHHON O€30MMaCHOCTH JTMYHOCTH

COJZICpKaHUs, BKIIOYAIOIIYI0 TICEBJOHAYYHBIE
3HaHUS U3 PA3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBoil HMH(OpPMANMK, HAYIHO-TIOMYJISIPHEIE
Marepuaibl); HHTEPHIPETUPOBATH  ATHUYECKHUE
aCleKThl ~ COBPEMEHHBIX  HCCJIEAOBaHWN B
OuoJIOrun, MeIUIMHE, OHOTEXHOJIOTUH;

- paccMaTpuBarh TJIOOAIBbHBIE 3KOJIOTHUYECKHE
npoOJeMBbl  COBPEMEHHOCTH, (OPMHPOBATH II0
OTHOIIICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

- c(hOpMHUPOBAHHOCTb YMEHUU  CO3/1aBaTh
COOCTBEHHBIE MIChMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE OHOJIOTMYECKOW WHGOpPMAIUK U3
HECKOJIbKHX HMCTOYHHKOB, TPaMOTHO
MCI0JIb30BaTh MOHATUHHBIN anmapar OHOJIOTUU

OK 04. D¢pdexTrBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJUIGKTUBE U
KOMaH/Ie

- TOTOBHOCTB K CaMOpPa3BUTHIO, CAMOCTOATCIbHOCTH U
CaMOOIIPCACIICHHNIO,

- OBJIaAICHUEC HAaBbIKaMH y‘Ie6HO'I/ICCH€,Z[0BaTeHLCKOI71, HpOGKTHOﬁ u
COIIMAIBbHOM ACATCIBHOCTH

- HpI/IO6peTeHI/Ie OIIbITa INPUMCHCHHA OCHOBHBLIX
MCTOAOB HAYYHOTO IIO3HAHUS, UCIIOJB3YCMbIX B
OHOJIOTHU: Ha6J'IIO,Z[eHI/I$I 1 OIIMCaHusd KHBBIX
CUCTEM, IIPOLCCCOB U HBJ'IeHHfI; opranu3anvu "

OB.TIa}leHI/Ie YHUBEPCATbHBIMA KOMMYHUKATUBHBIMH IMPOBCACHUA OHOJIOTHYCCKOTO OKCIICPUMCHTA,
JEeHCTBUSAMM: BBIIBMKCHUS TUIIOTE3, BBIABJIICHHUA 3aBHUCUMOCTHU
6) COBMECTHasA N1€ATCJIABbHOCTD: MCKAY HCCICAYCMBIMHU BCIIMYNHaAMMU,




- IOHUMATh U UCII0JIb30BATh IPEUMYILECTBA KOMAaHAHON U
WHIUBUYAIbHOM paboThI;

- IPUHUMATh LIEJIM COBMECTHOM JEATEIILHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATH JEHCTBHUS 110 €€ JOCTHKEHHUIO: COCTABIIATH IUIAH
JNENUCTBUN, pacCIpEeAEIATh POJIM ¢ y4€TOM MHEHHUH YYaCTHHUKOB,
00CYXIaTh pe3yIbTaThl COBMECTHOH PabOTHI;

- KOOPJIMHUPOBATH U BBINIOJHATH PabOTy B YCIOBUSIX PEAJIBHOTO,
BUPTYaJIbHOIO U KOMOMHMPOBAHHOI'O B3aMMOJIEHCTBHUS;

- OCYILECTBIIATH IIO3UTUBHOE CTPATETUYECKOE NIOBEACHUE B
Pa3IMYHbIX CUTYALUAX, IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHUE,
OBbITh UHUIIMATUBHBIM

OByageHne YHMBEPCAJIbHBIMH PeryJIATUBHBIMU JAeiiCTBUAMM:
') NPUHATHE ce0s M APYTrUX JIojeii:

- IPUHUMATh MOTUBBI U apTYMEHTHI IPYTHX JIIOJIEH MPHU aHaIn3e
PE3yJIbTaTOB ACATEIBHOCTH;

- IPU3HABaTh CBOE MPaABO U MPaBO JPYTUX JIFOJeH Ha OMIMOKY;

- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULUU IPYTOTO
4eJI0BEKa

OOBSICHEHUSI  MOJYYEHHBIX  PpE3ylbTaTOB U
(GbopMynUpOBaHUs BBIBOJIOB C HCIIOJIb30BaHUEM
Hay4HBIX IIOHATUH, TEOPUH, 3aKOHOB

OK 07. ConelicTBOBaThL
COXPAaHEHUIO OKPYKaIoIIEH
Cpenbl,
pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHHUHU KIIMMaTa,
MIPUHIIMUIIBI OEPEKITUBOTO
MIPOU3BO/JICTBA,

3¢ (HEeKTUBHO NEHCTBOBATH B
Ype3BhIYANHBIX CUTYaLUSIX

B 00s1acTH 3K0JI0rH4€CKOTr0 BOCITUTAHUSA

- cOPMUPOBAHHOCTD FKOJIOTHUECKOM KYIbTYphl, HIOHUMAaHNE
BIIUSIHUS COLIMATIbHO-PKOHOMUYECKUX MTPOLIECCOB Ha COCTOSIHUE
MIPUPOTHON M COLIMATIBHOM CPEeJbl, 0CO3HAHME TJI00ATBHOTO
XapakTepa dKOJOTHYECKHX IpodiieM;

- IJIAaHUPOBAHUE U OCYIIECTBIIEHUE ACUCTBUN B OKPYXKAIOILIEH cpefie
Ha OCHOBE 3HaHUS 1IeJiel yCTOMYMBOTIO Pa3BUTHUS YEIOBEUECTBA;

- aKTUBHOE€ HEMPUITHE JCHCTBUM, IPUHOCSIINX BPE]] OKpYKaoLIeit
cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPHUIITHBIE SKOJIOTUYECKHE
MOCJIEJICTBUS MPEANPUHUMAEMBIX IEHCTBUHN, MPEIOTBPAILATh UX;

- pacuIMpeHue OnbITa AesITeIbHOCTUA HKOJIOTHUECKOM
HaIpPaBJIEHHOCTH;

- OBJIaJICHUE HaBBIKAMU Y4€OHO-HCCIIEI0BATEIbCKOM, TPOEKTHOM U
COIMAIIbHOM JI€ATETbHOCTH

- cOpMHUpPOBAHHOCTH  YMEHHUS  NPUMEHSTH
MOJTyYCHHBIC 3HAHUA IS 00BACHEHHSA
OMOJIOTUYECKUX TIPOIIECCOB M  SBIICHUM, TSI
MIPUHATHUS MPaKTUYECKUX pereHuit B
MOBCEIHEBHON JKM3HU C IIE€JIbI0O OOeCIeueHus
0€301aCHOCTH CBOETO 3JIOPOBBSI M 3JI0POBbBS
OKPYXKAIOIIHUX JIIOJEH, COOMIOIEHUS 370POBOTO
o0pasa XU3HHU, HOPM TPAMOTHOTO IOBEICHUS B
OKpYXKaloIlel MNPUPOAHOU cpeje; TMOHMMaHUE
HEOOXOIMMOCTH HCIIOJIb30BAHMS JTOCTHIKEHUH
COBPEMEHHOHN OWOJIOTUU M OMOTEXHOJIOTHH ISt
ParMoOHAIBHOTO MPUPOIOIIOIH30BAHUS

11K 4.1. BeImoassaTe
WCIIBITAaHUS U U3MEPECHUS
rapaMmeTpoB 000PyIOBaHUS

- aKTUBHOEC HETPUATHE JICHCTBUH, MPUHOCSIIUX BPEI OKPYKAIOICH
cpene;
- YMEHHUE MPOTHO3MPOBATH HEOIATOMPHUITHBIC YKOJIOTHUECKHUE

C(bOpMI/IpOBaHHOCTL YMCHUA MNPUMCHATH
MMOJIYYCHHBIC 3HaHUA HJIA O0OBSICHEHHS
OMOJIOTUYCCKUX IMponeccoB M HBJ'IGHHfI, JJIsL




MEKTPUYECKUX CETEH IIOCJIEACTBUS IPEAIIPUHUMAEMBIX IEHCTBUH, IPEIOTBPALLATD UX; HNpUHATUSL MPaKTHYECKUX peuieHui B
MOBCEIHEBHON KHM3HU C IICNbI0 0O0ECIICUCHHUS
0€30MacCHOCTH CBOETO 3J0pOBbS U 370POBbs
OKpPYXKAIOIIMUX JIIOAEH, COOJIIOJCHUS 3J0pPOBOTO
o0pasa XU3HU, HOPM TPAMOTHOTO IOBEJCHUS B
OKpY>Karolle NPUPOTHOU CpeJIE;




1.3 IlpumeHeHHe JJIEKTPOHHOr0 OOy4YeHUS] M TEXHOJOTrHil JTUCTAHIUOHHOIO
o0pa3oBaHus

Peanuzanusa conep:kaHus MporpaMmbl BO3MOXHA C MPUMEHEHHEM JJIEKTPOHHOTO
o0y4eHUs U TEXHOJIOTMH JHUCTAHIIMOHHOTO OOpa30BaHHUs, OTKPBITHIX 00pa30BaTElIbHBIX

peCypcoB.

1.4 Peanu3aums cogep:KaHusi NporpaMmMbl i o0yvarommxcs ¢ OB3

Peanuzauus copepxkanusi o0pa3oBaTeIbHON MPOrpPaMMbl U KOHTPOJIb PE3YJIbTATOB
€€ OCBOEHHUS Ml OOy4YalolIUXCS C OrPaHUYEHHBIMM BO3MOXHOCTSIMU 370pPOBbI U
MHBAJIMIOB OPraHU3YETCS C YYETOM OCOOEHHOCTeH HX MCUXO(pU3MYECKOTO pPA3BUTHUA,
WUHAUBUAYaTbHBIX BO3MOXKHOCTEH U COCTOSHUS 310POBbS.



2. CTPYKTYPA U COAEPKAHUE
OBIIEOBPA3OBATEJBHON YYEFHOM JUCIUILINHBI

2.1. O0bem o0wmeEoOpa3oBaTEJbHON Y4eOHOH JAUCHMIVIMHBI W BHIbI y4eOHOM
HATPY3KH

Bua yueOHo# paGoThl Oovem uacos
Oo0pa3oBaTte/ibHAsA HArpy3Ka (Bcero) 34
CamocrosiTesibHasi padora 0
YueOHas HATPY3Ka BO B3aUMO/IeliCTBUH C NpenojaBaresem (Bcero) 34

B TOM YHCIJIC:

1a00paTOPHBIE 3aAHITHS

MPAKTUYECKHUE 3aHSATH 8

ITpodeccroHaaIbHO OPHEHTHPOBAHHOE COJICPIKAHUE

B TOM YHCIJIC:

TEOPETUYECKOE 00yUeHNE

MpaKTH4ecKoe oOyueHne

CamocTogTenbpHas paboTa 00yJaronierocs

o|o|jor|jon

B TOM YHCIIE:
CaMOCTOSITeJIbHAS pab0Ta HAaJl MHIMBUIYAIbHBIM IMPOEKTOM

Koncynprammm 0

HUmoeosas ammecmayus 6 popme oughghepenyuposannozo 3auema




2.2. TeMaTu4ecKUH IUIaH U coAep:kaHue qucuumianusl «bUOJIOT U »

Haumenoeanue pazoenoe | Cooeprcanue yueonozo mamepuana (0CHO8HOE U RPOPeccuoHaIbHO-0PUEHMUPOBAHHOE), Oovem Koowu
u mem Jlabopamopuvie u npakmuyueckue 3anamus (RPUKIAOHOU MOOY1b NPU HATUY L) uacos dopmupye
MbIX
KomnemeH
uuil
1 2 3 4
Paspen 1. Kinerka - CTpyKTypHO-(pyHKIIMOHAJIbHAS €IMHULA )KUBOT'0
Tema 1.1. buosorus kaxk OcHoBHoOE coepkaHue Y4eOHOro MaTrepuaja 1 OK 02
Hayka. O0mas CoBpemeHHbIE 0Tpaciii OMOJIOrMYecKUX 3HaHUH. CBSA3b OMOJIOTUY C IPYTUMH HayKaMHu:
XapaKTePHCTHKA KU3HH. onoxumusi, Onodusnka, OMOHNKA, reHoreorpadus u ap. Posb u Mecto 6uosoruu B
(hopMHpPOBaHUM COBPEMEHHOM HAy4YHOI KapTHHBI MUpa. Y POBHHU OpPraHU3aluu )KUBOU
Marepuun. O0IIIast XapaKTePUCTHKA KU3HHU, CBOMCTBA JKUBBIX CUCTEM. XUMUYECKUN COCTaB
KJIETOK.
B TOM 4mciie IpaKTHYECKUX 3aAHATHI 0 OK 01
Tema 1.2. CTpyKTYypHO- OcHoBHOe coepxxkaHue y4eOHOIro MaTeprasa 1 OK 02
GyHKIHOHATIBHAS Knerounas teopus (T. l1IBann, M. Ilnefinen, P. Bupxos). OCHOBHBIE MOJIOKEHUS OK 04
OpPraHu3auMs KJIEeTOK. COBPEMEHHOM KJIETOYHON T€OpHUH. THUIIbI KJIIETOYHON OpraHU3aliu: TPOKAPUOTUUECKUN 1
syKapuoTHdeckuii. OHOKIECTOYHBIE 1 MHOTOKJIETOUHbIE OpraHu3Mbl. CTpOoeHUE
MpoKapuoTHUecKoi KieTku. CTpoeHue sykapruoTudeckoil kinetku. Heknetounsie GopmMbl
JKU3HU (BUPYCHI, OakTepuodaru).
CrtpoeHue KIeTKU (pacTeHUs, dKUBOTHbIE, IPUOBI) U KIETOYHbIE BKIIOUSHUS (Kpaxmal, 1
KapOTHHOUIbL, XJIOPOTIIACTHI, XPOMOILIACTHI).
Bupychbie u GakrepuansHbie 3a001eBanusi. OOIIKMe TPUHIUIIBI UCTIOIb30BAHUS 1
JIEKapCTBEHHBIX BemecTB. OCOOEHHOCTH NPUMEHEHHUs] aHTHOMOTHUKOB.
Tema 1.3. Ctpoenue OcHoBHOe co/iepxaHue y4eOHOro Marepuasa 1
KJIeTKH (pacTeHus,
KHBOTHBIE, IPUOBI) U
KJIETOYHbIE BKJIOYEHHUS
(kpaxmaJl, KapOTHHOHU/BI,
XJIOPOIIACTHI,
XPOMOILIACTHI).
Tema 1.4. Bupychbie n OcHoBHOe coaep:kaHue Y4eOHOIr0 MaTepuaJa 1




0aKTepuaJbHbIE
3200JIeBaHUA.

OO01re TPUHIIUITBI UCTIOJIB30BAHUS JICKAPCTBEHHBIX BelecTB. OCOOCHHOCTH MPUMEHECHHUSI
aHTHOMOTHKOB. [IpecTaBieHne YCTHBIX COOOIICHH ¢ TPE3EHTAIMEH, TOATOTOBICHHBIX I10
MEPEYHIO UCTOYHUKOB, PEKOMEHI0BAaHHBIX MPENOIaBATEIEM.

Tema 1.5. CTpykTypHO- OcHOBHOE co/iepkaHue Y4eOHOro MaTrepuasa OK 01
dyHKUMOHAILHBIE Xpomocomuass teopuss T. Moprana. CtpoeHrne XpoMOCOM. XPOMOCOMHBIH Ha0Op KJIETOK, OK 02
dakTopsbI TOMOJIOTUYHBIE M HETOMOJIOTMYHBIE XPOMOCOMBI, TaIlJIOMJIHBIA W JUIJIOWIHBIA HAOO0pP.
HACJIeACTBEHHOCTH. Hyxnennoseie kxuciotel: JJHK, PHK HaxoxmeHume B KJIETKE, MX CTPOCHHE U (DYHKIIUH.
MarpudHbie MPOIECCHl B KIETKE: perinKanus, OnocuHTe3 Oenka, penaparus. [ eHeTnueckuit
KOJI M €T0 CBOMCTBA.
IIpakTHYecKue 3aHATHS:
Pemenue 3aga4u Ha onpeneneHre MOCIeI0BATEILHOCTH HYKJICOTHIOB, aMITHOKHUCIIOT B HOPME U
B CJIy4ae M3MEHEHUs Mocaea0BaTeIbHOCTH HyKi1eoTua0B JIHK.
Tema 1.4. OcHOBHOe co/lep:KaHue Yy4eOHOTr0 MaTepuaJa OK 02
O0MeH BelIecTB U ITouaTtue mera®oan3M. ACCUMMIISIIMSA M TACCUMMIAINS - JBE CTOPOHBI MeTa0oJM3Ma. THITbI
npeBpallenne YHepruu B | OOMEHa BElEeCTB: aBTOTPO(MHBIM U TeTepoTPOQHBIN, a3pOOHBIN M aHadpOOHEIH. [InacTnyeckuit
KJIeTKe. obmeH. DoTocuHTE3. XEMOCUHTES.
Tema 1.5. ) KuzHeHHbIH OcHOBHOE co/iepxaHue Y4eOHOIro MaTepuasa OK 02
IUKJ KJeTKH. MuTo3. Knerounsli 1ukn, ero mepuoabl. MHTO3, €ro CTaud W IPOMCXOJSAIIHNE ITPOIECCHI. OK 04
Meiio3. buonoruueckoe 3HaueHue mMuTo3a. Meio3 u ero craauu. [loBeneHue XpoMocoM B Meio3e.
Kpoccunrosep. buosorndeckuii cMbICiI Mero3a.
KoutpoJsbHas MonekyasapHbIH ypOBEHb OpPraHU3aIluH )KHBOTO.
Pabora.
Paspnen 2. CtpoeHue u QyHKIMH OpraHusma
Tema  2.1. Crpoenue | OCHOBHOe coJiep:kaHue YUeOHOI0 MaTepHaJia OK 02
opraHm3ma MHOTOKJIETOYHBIC OPTaHU3MBbI. B3aMOCBS3b OPraHOB U CUCTEMbI OPraHOB B MHOTOKJICTOYHOM OK 04
opranusme. ['omeocTas opraausmMa 1 ero nojiepkaHue B MPoIecce JKU3HEACSTEIIbHOCTH.
Tema 2.2. ®opmbl OcHoOBHOeE co/iepxkaHue y4eOHOro MaTepuasa OK 02
Pa3MHOKEHHUSI @dopMBI pa3MHOXKEHHSI OpraHu3MoB. becrosioe U mojoBoe pasMHOkeHHue. Bunel Gecronoro
Oprannsmos. pa3mHokeHus. [lonoBoe pasmHokeHue. [‘amerorenes y »xuBOTHbIX. (CrnepmaToreHes H
ooreHe3. CTpoeHue MoJIoBbIX KiIeTOK. OmIoA0TBOPEHHE.
Tema 2.3. Omnrorenes | OCHOBHOe coep:kaHHe Y4eOHOI0 MaTepuaa OK 02




pacTeHMi, KHBOTHBIX H | HIuBHIyaJIbHOE pa3BUTHE OPraHW3MOB. DOMOpHOreHe3 M ero craauu. IlocTaMOpruoHaIbHbBIN OK 04
YyeJIoBeKa. nepuosi. Craguu TOCTIMOPHUOHAIBLHOTO PAa3BUTHS Yy JKUBOTHBIX W dYeloBeka. [Ipsmoe wu
HernpsiMoe pa3zButue. buosornueckoe crapeHue u cMeptb. OHTOTeHE3 pacTeHUH.
Tema 2.4. OcHOBHOE co/iepkaHue Y4eOHOro Marepuasa OK 02
3aKOHOMEPHOCTH OcCHOBHBIC MOHSTHS I'CHETHUKH. 3aKOHOMEPHOCTH 0O0pa3oBaHHUsA ramer. 3akoHel I'. Menpaens OK 04
CJIeIOBAHUS. (MOHOTHOpPHTHOE ¥ TIOJUTHOPHUIHOE CKpenIuBaHue). B3anmoeiicTBie reHoB.
Tema 2.5. Cuemiennoe | OCHOBHOe coJiep:kaHue YUeOHOr0 MaTepuaJia
Hacje10BaHHue 3akonbl T. Moprana. CrenjeHHOe HacleAOBaHUE TE€HOB, HapYIICHUE CICTUICHHUS. OK 01
NPH3HAKOB. HacnenoBaHue npu3HaKoB, CHEIJIEHHBIX C MOJIOM. OK 02
IIpakTHYecKkue 3aHATHS:
Pemenne 3agady Ha omnpeacicHHE BEpOSATHOCTH BO3HMKHOBEHHUS HACJIEACTBEHHBIX IIPU3HAKOB
Mpd  MOHO-, [U-, TIOJUTHOPHUIHOM ¥ aAHATM3UPYIOMIEM CKPEIIMBAHWH, COCTABJICHHUE
TEHOTHUITUYECKUX CXEM CKpPEITUBAHMS
Tema 2.6. OcHOBHOe co/lep:KaHue Y4eOHOr0 MaTepuasa
3aKOHOMEPHOCTH HW3MenunBOCT, IPU3HAKOB. BUIBI M3MEHUMBOCTH: HACJICICTBEHHAs M HEHACJICIACTBCHHAS. OK 01
N3MeHYHNBOCTH. 3aKOH TOMOJIOTUYECKHX psSAOB B HaciaeacTBeHHOW w3MeHuuBoctd (H.M. BaBuios). OK 02
MyTanmoHHas Teopus HW3MSHUYMBOCTH. BHALI MyTanuii ¥ NPUYWHLI UX BO3HHKHOBCHHS. OK 04
Kapuotun uyenosexa. HaciencTBeHHBIe 3a00JieBaHHA YejoBeKa. |'€HHbIE W XpPOMOCOMHBIE
Oone3HM dYejloBeKa. boJIe3HM ¢ HACJIEACTBEHHOM MPeApacIionoKEHHOCTbIO. 3HaueHue
MEIUIIMHCKON TEHETUKH B TIPEAOTBPAIICHUHM H JICYCHHH TEHETUYECKUX 3a00JICeBaHUM
YyeJIoBeKa.
Pemienue 3amay Ha onpeeneHrue TUNA MyTallMM MIPU Mepe/ladye HACIEICTBEHHbBIX MPU3HAKOB,
COCTaBJICHUE T€HOTUITMYECKUX CXEM CKpPEIIMBaHUS.
Kounrposbuas Crtpoenue u GyHKIIUU OpraHu3ma.
padora
Paznea 3. Teopusi 3BoIIOIIMHA
Tema 3.1. UcTopus OcHOBHOe co/iepxaHue Y4eOHOIro MaTepuasa OK 02
IBOJIIOLIMOHHOT O [TepBrie sBommrormonHbie kKoHnenmuu (JK.b. Jlamapk, XK.JI. broddon). DBomornmonHas Teopus OK 04
vaeHusl. Y. JlapBuna. CuHTETHYECKAsI TEOPUSI DBOJIFOLIUM U €€ OCHOBHBIE TTOJIOKECHHUS.
Mukpo3Botonusi. MukposBontonus. [lonynsuus kak 31nemMeHTapHas €AMHUIA 3BOJIIOIUU. | eHeTHYeCKre OCHOBBI
ABOJIIOIHH. DIIeMEHTapHbIe (PaKTOPHI IBOIIOLNHU. EcTecTBEHHBIN 0TOOD - HANIPABISIOUTUI
(dakrop sBomoNKMH. BriooOpa3oBaHue Kak pe3ylbTaT MUKPOIBOIIOIUH.
Tema 3.2. OcHOBHOE cojlep:KaHue Y4eGHOro MaTepuajia OK 02




m:;’:";‘:;::;’:;‘v":’; Maxkpoaodtornus. @opMbl 1 OCHOBHBIE HanpaBiieHus: Makpolsoronuu (A.H. Ceeprios). OK 04
NaTRUTHE XKU3HHA HA [Tytu noctuxkenus 6uonorudeckoro nporpecca. CoxpaneHue 0uopazHoobpasus Ha 3emie.
3emute ['uroTe3sl ¥ TCOPUH BOSHUKHOBEHHS KU3HH Ha 3emiie. [TosBIeHIEe ePBhIX KJIETOK M UX
3BOITOIHSL. [IpOKapHOTHI M AYKapUOThL. [IpOMCXOKICHHE MHOTOKIICTOYHBIX OPTaHU3MOB.
BO3HHKHOBEHHE OCHOBHBIX IIAPCTB DYKAPHUOT.
]1;‘;"‘:‘3' :Y?m S— OCcHOBHOE COjIep:KaHNe Y4eOHOro MaTepuaia OK 02
HeTOReKA — AHTpOMOJIOTHS - HayKa 0 yenoBeke. CHCTeMaTHYECKOE MOJI0KEHHEe YenoBeka. CXOJICTBO U OK 04
AHTPOIIOr€He3. OTJINYMSA YeJIOBEKA C )KUBOTHBIMU. OCHOBHBIE CTaINU aHTPOIIOreHEe3a. BOJIIOIAS
COBPEMEHHOTO YeJIOBeKa.
YetoBeUeCKHE pachl U UX SUHCTBO. BpeMst ¥ yTH paccesieHus 4eIoBeKa Io IIaHeTe.
ITpuciocoOICHHOCTD YeIOBEKa K PA3HBIM YCIOBHSIM CPEJIBL.
Paspnen 4. Ixosorus
;‘;ﬁio‘;h 2':‘;):}‘;3‘;(‘;:;["“" OcHOBHOE coJep:KaHue Y4eOHOr0 MaTepuaJjia OK 01
Cpezibl 0OMTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3IYIIHAS, TIOYBEHHAS, 0K 02
BHYTpHOpraHu3MeHHast. DU3NKO-XMMHUYECKHE 0COOCHHOCTH CpeJl OOUTaHUST OPraHM3MOB. OK 07
[MpucnocobeHns: OpraHu3MOB K )KU3HHU B Pa3HbIX cpeaax. [IoHsATHE 3KOIOrHueckoro gakropa.
Knaccuduxkanus sxomorudeckux paxropos. [IpaBuno muanmyma 1O. JInbuxa. 3akoH
tonepantHoctu B. lllendopna.
I:%?'i3+g?“yﬂﬂ“"”’ OCHOBHOE coJep:KaHne Y4eOHOro MaTepuaia OK 01
JKOCHCTEMEL. DKOJIOTHYECKash XapaKTePUCTUKA BU/IA U TIOMY/ISIIMHA. DKOJOTUIECKasi HUIIA BHIA. 0K 02
DKOJIOTHYECKUE XapaKTePUCTHKH momyJisiini. Coo0IecTBa 1 SKOCUCTEMbI. BUOLIEHO3 U ero OK 07
cTpykTypa. CBSI3U MeX 1y OpraHu3Mamu B ouoneHose. CTpyKTypHbIE KOMIOHCHTBI
9KOCHUCTEMBI: TIPOYIIEHThI, KOHCYMEHTBI, peIylIeHThl. KpyroBopoT BElIeCTB M MOTOK SHEPTUH
B skocucreme. Tpoduueckre ypoBHH.
OcHOBHOeE co/iepxaHue Y4eOHOIro MaTepuasa
Tpoduueckue nenu u cetu. OCHOBHbBIE MOKA3aTENN IKOCHCTEMbI. BroOMacca u poIyKIHs.
DKOJIOTHYECKUE TTUPAMUJIBI YHCElT, OHOMACChl ¥ SHepruu. [IpaBuio mHUpaMuIbl SHEPTUH.
PelieHre mpakTHKO-OPUCHTUPOBAHHBIX PACUETHBIX 33JaHUI 110 MEPEHOCY BEIIECTBA U
JHEPI'HHU B IKOCHCTEMAX C COCTaBJICHUE TPO(DHUCSCKUX LIENel U IUpamMu]] OMOMACChI i YHEPTHH
Tema 4.3. buocdepa - OcHOBHOE cofep:kaHHe Y4eGHOTo MaTepuasa OK 01




raofankaan buocdepa - xuBas o6osiouka 3emiun. Pa3Butue npeacrasinenuii o 6uocepe B Tpynax B.1. OK 02
IKOJIOTHYECKAasl CHCTeMA.
Bepnaackoro. O6mactu 6uocepsl U ee KOMIIOHEHTHI. JKrUBOe BemecTBo Ouocdepsl U ero OK 07
GbyHKIUH.
3aKOHOMEPHOCTH CylecTBOBaHUs Onocdepnl. OcodbeHHOCTH OHOCchephl Kak riIo0abHON
sKocucTeMbl. JJluHamudeckoe paBHOBecue B Onoctepe. KpyroBopoTs! BemecTs u
OMOTCOXMMHUYECKHE UKIBL. [ T00aTbHBIC YKOJIOTHIECKHE MMPOOIEMBI COBPEMEHHOCTH.
::r:nﬁsrgl":‘??“e OCcHOBHOE COep:KaHNe Y4eOHOro MaTepuaia
daxTopoB Ha Guocdepy. AHTpOIIOTE€HHBIE BO3/IEHCTBUS Ha Onocdepy. 3arps3HeHns KaK BUJ aHTPOIIOTEHHOTO OK 01
BO3/ICUCTBUS. AHTPOTIOTE€HHBIEC BO3ICUCTBHS Ha aTMocdepy. BoznelicTBus Ha rugpocdepy. OK 02
BosnelictBus Ha uTocdepy. AHTPONOreHHbIE BO3IEHCTBHS HA OMOTHYECKHE COOOIIECTBA. OK 04
Yriy0neHHO n3ydaroTcs OTXObl, CBSI3aHHBIE C ONIpe/IeIeHHON Ipo(eccuell/cneinagbHOCThIO. OK 07
IIpakTHYecKue 3aHATHS: 1K 4.1.
[TpakTndeckoe 3ausTHE «OTXOIBI POU3BOIACTBAY.
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COCPKAHME
[Mpaktudeckoe 3ansTHe «OTXOABI MPOU3BOCTBa». Ha ocHOBE (hemepambHOTO
KJIacCCU(UKAIIMOHHOTO KaTajora OTXO0B ONPEIENITh KJIacC OMAaCHOCTH OTXO0JI0B; arperaTHoe
COCTOSIHHE B (U3NUYECKYIO (DOPMY OTX0JI0B, 00pa3yromuxcsi Ha paboueM MecTe / Ha dTarnax
MIPOM3BOJICTBA, CBSI3aHHBIE C ONPEEIEHHON CIIeHUaIbHOCTBIO.
Tema 4.5. Bniusinue OcCHOBHOE co/Iep:KaHue Y4eOHOTr0 MaTepuaJia OK 02
COLMAJILHO- 310poBBE U €ro coctapisitonue. GakTopkl, MOJOKUTEIBHO U OTPULIATENIBHO BIUSAIOIINE HA OK 04
IKO0JIOTHYecKHX (paKTopoB | OPraHu3M 4esnoBeka. [Ipobiema TeXHOTEHHBIX BO3ACHCTBHUIA Ha 3110pPOBbE YEIIOBEKA OK 07
(27IEeKTPOMAarHUTHBIC TOJIs, OBITOBASI XMMHUSI, U30BITOYHBIC IIIYMBI, paAHaIUs U T.I1.). IIK 4.1.

HA
310pOBbeE
YeJIoBeKa.

Ananranus opraHu3zMa 4yenoBeka K pakropam okpyxaroiei cpenbl. [IpuHums
(dhopmupoBaHus 310poBbecOeperaroliero nopeAaeHus. Puzndeckas akTUBHOCTD U 3/I0POBBE.
broxuMmuueckre aceKThl paliioHaIbHOTO MUTAHMSL.

JlabopaTopHble 3aHATHS:

1. JlabGoparopnas padota «BnusHue abnotnyeckux GakTOpOB Ha YeJOBeKa (HU3KHUE U
BBICOKHE TEMIIEPATYPHI)».

N3ydeHne MexaHU3MOB aJlaniTallii OpraHu3Ma 4elloBeKa K HU3KHM U BBICOKHM TeMIlepaTypam

1 00BsICHEHHE TOTYYEHHBIX PEe3yIbTaTOB U (HOPMYIMPOBAHKE BBIBOJIOB (MMMCHMEHHO) C

WCIOJIb30BAHNEM HAYYHBIX MOHSATUH, TEOPUN U 3aKOHOB.

ITpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME




B kagecTBe TPUTTEPOB CHIKAIOIIUX PAOOTOCTIOCOOHOCTD UCTIOIB30BaTh YCIOBHS
OCYIIECTBICHHS MPO(HECCHOHAIBHON ACATEIBHOCTH: IIIyM, TeMIIeparypa, puzndyeckas
Harpyska u T.J.

Paznea 5. buoJiorus B ;Ku3HU

Tema 5.1. RuoTexuo/10rid | OcHoBHOe cojep:kaHHe YueGHOro MaTepuaia

B AKHIHM KQA0TO. buorexHonoruss kak Hayka M HpoU3BOJACTBO. (OCHOBHBIE HAINpaBICHUS COBPEMEHHOM
ouorexnonoruu.  Meroael  OmotexHonoruu.  OOBEKThI ~ OMOTEXHOJOTHMU.  DJTHUKA
OMOTEXHOJOTMUYECKUX W TEHETHYECKUX OJKcrnepuMeHToB. IlpaBuia mnoucka U aHaiuza
OMOZKOJIOTHUECKOW WH(OpPMAIUK W3 PA3IMUYHBIX MCTOYHUKOB (HaydHass W y4eOHO-HaydHas
JUTepaTypa, CpeAcTBa MaccoBoil nHGopmarmu, cetb IHTepHET u Apyrue).

OK 01
OK 02
OK 04

HpO(l)ECCI/IOHaJIbHO OPHUCHTUPOBAHHOE COACP/KAHUEC

aHaJIM3 UHPOPMAIMK U3 Pa3IMYHbIX UCTOYHUKOB (HayyHas U ydeOHO-Hay4yHas JIMTeparypa,
cpeacTBa MmaccoBoi nHbopMmaiuu, cetb HTepHeT u 1pyrue).

IpakTHYecKue 3aHATHS: 1
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME
Pa3BuTHe NPOMBIIIIEHHOW OMOTEXHOJIOT U U €€ IPUMEHEHUE B KU3HU YEJIOBEKa, IOUCK U 1

3amura keica: [IpeacraBienne pe3ynbTaTOB PEIICHUS KEHCOB (BBICTYIUICHHE C
Mpe3EHTaIEN ).

IIpome:kyTounas arrecrauus (AuddepeHUMPOBAHHBIN 3a4€T)

Bceero: \
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3. YCJIOBUS PEAJIN3AIIMU OBIIIEOBPA3BOBATE/JIBHON YYEBHOM
NTUCHUIIJINHBI

3.1. OcHauenne y4eOHOro KaduHera:

JUis peanuzauuy MporpamMMmbl y4eOHOM AUCHUIUIMHBI B HAJIUYUM HMEETCS
yueOHbI kabuHeT 6uosioruu. B cocraB kabuHeTa OMOJIOTUM BXOAUT JIabopaTopus C
nabopanTckoil komHaTtod. I[lomemienne kaOuHeTa YIOBIETBOPAET TpeOOBAHUIM
CaHuTapHO-3MUACMHUOIOrHYecKuX rpaBui 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02)
Y OCHAILEHO TUIOBBIM 000PYI0BaHUEM.

Ob6opynoBanue yueOHOro kabnHeTa:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY 00yYaIOUINXCS;

- pabouee MECTO MPEeno/1aBaTes;

- KOMIUIEKT Y4eOHO-HaTJIsAIHbIX TocoOuid «buonorus»;

-TexHUYeCKHUe CpeacTBa O6V‘I€HI/ISI:

O6opynoBanue j1abopaTopuu UM pabounx Mect JiabopaTopuu (00Opya0BaHKE

U1l GPOHTANBHBIX J1a00PATOPHBIX PadOT).
JlaGoparopHas MeOenb:
Komrmuiekt yaeOHO-MeTOInYeCKOW TOKYMEHTAINN ;
- paboyas mporpaMmma y4eOHOW TUCITUTIINHBI;

- KAJICHAAPHO-TCMATUYCCKOC INIAaHUPOBAHUC.

3.2. UupopmanunoHHoe odecnevyeHre peaju3anu NporpaMmmbl
3.2.1 OcHOBHEBIE NIEUYATHBIE U3JaHUS

1. Korcrantunos, B.M. buonorus mist npodeccuii u cnenuanbHOCTEH TEXHUIECKOTO
U €CTeCTBEHHO-Hay4HOro npoduieii: yaeOnuk / B.M. Koncrantunos, A.I'. Pe3anos,
O.E. ®aneesa. — 10-e u3n., crep. — M.: Axagemus, 2022. — 320c. — ISBN 978-5-
0054-0478- 7. — URL:http://akademia-moscow.ru/catalogue/4831/633231/. — Pexxum
JocTyna mo nmoamnucke. (mara oopamenus 23.01.23)

3.2.2 OCHOBHBIC JICKTPOHHBIC U3TaAHUS
1. OBC JlaHs.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUILINHBI

Oowan/npogpeccuonans
Has KoMnemeHyus

Paszoen/Tema

Tun oyenounvix
meponpuamui

Paszges 1. Kinerka — cTpyKTYpHO-
GyHkuHMOHANbHAS eIMHUIIA )KUBOTO

KonTponbHas padora
«MoJIeKyISIpHBII
YPOBEHb OpraHU3alU
JKUBOTO)

OK 02.

buonorus xak Hayka. OO1miast XapakTepUCTHKA
KU3ZHU

3aroJIHeHHE TaOIUIIbI
C OIIMCAaHHEM METOJIOB
MMKPOCKOITUPOBAHUS
C UX JOCTOMHCTBAMU
U HEJIOCTaTKaMHM.
3aroJIHeHHE TaOIUIIbI
«BKknaja yueHbIX B
pa3BUTHE OHMOJIOTHI
3anogHeHnE
CpaBHHUTEILHOM
TaOIUIIBI CXOICTBA U
Pa3IMYIUM >KHBOTO U
HE JKHBOTO

OKO1.
OK 02.
OK 04.

CrpykTypHO-(YHKIIMOHATbHAS OpraHu3alus
KJIETOK

OunenuBaemast
JIUCKYCCHS TI0
BOIIPOCAM JICKITHH
PaspaboTka
MEHTaJbHOM KapThI 10
KJaccu(pUKaLUU
KIIETOK U UX
CTPOCHHUIO Ha IIPO- U
YKapUOTHYECKUX U
I10 1IapCTBaM B MUHU
rpymmax BeimonHeHue
1 3a1uTa
71a00paTOPHBIX
«CTpoeHHE KICTKH
(pacTeHus,
JKUBOTHBIE, TPUOBI) U
KJICTOYHBIC
BKJIFOUCHHS (Kpaxmall,
KapOTHHOU/IBI,
XJIOPOILJIACTHI,
XPOMOILIACTHI ))
[TpakTryeckoe
3aHATHE.
IIpencraBnenue
YCTHBIX COOOIIEHHUI ¢
Ipe3eHTalNeH,
ITOJATOTOBJICHHBIX I10
TePEYHIO
HCTOYHHUKOB,




PEKOMCHIOBAHHBIX
MpernoaaBaTcjicm

OKO1.
OKO02.

CTpyKTypHO-(YHKIIMOHAIBHBIE (DAKTOPBI
HACJIEICTBEHHOCTH

@pOHTAIBHBIN OITPOC
PazpaboTka
rioccapus Pemenue
3a/1a4 Ha
ompeneseHue
IIOCJIEI0BATEIBHOCTH
HYKJICOTHJIOB,
aMHUHOKHCIIOT B HOPME
U B CIy4ae U3MEHEHUS
IIOCJIEI0BATEIBHOCTH
HykieotunoB JJHK

OK 02.

OOMeH BelllecTB U MPEeBpalleHne YIHEPTHU B
KIIETKE

@poHTaIBHBIN OIIPOC
3aroJiHeHNE
CpaBHUTEIBLHOM
TaOIUIIBI
XapaKTePUCTHK THIIOB
oOMeHa BeIeCTB

OK 02.
OK 04.

JKu3HeHHbI MUK KiIeTKU. MuTto3. Meiio3

OO0cyxienune mo
BOIIpOCaM JIEKLUU
Pa3zpaboTka neHThI
BpeMeHI/I JKHNU3HCHHOT'O
LHKJIa

Pasznen 2. Ctpoenne u GpyHKIMU OPraHu3Ma

KontponbHas padota
«CtpoeHue u
(GYHKIIMY OpraHu3Ma»

OK 02.
OK 04.

Ctpoenue oprannuzMa

OuennBaemast
JTUCKYCCHSI
PazpaboTka
MEHTAJIbLHOM KapThl
TKaHEeW, OpraHoB U
CHUCTEM OPraHoOB
OpraHu3MOB
(pacreHus,
JKUBOTHBIE, YETIOBEK)
C KpaTkou
XapaKTePUCTUKON UX

byHKIUH

OK 02.

(DOpMLI Pa3MHOKCHHUA OPpraHu3mMoOB

®poHTaNBHBIN OITPOC
3arnoJsiHeHre TabIHLIbI
C KpaTKou
XapaKTePUCTUKOHN U
npuMepamu Gopm
pPa3sMHOXKEHHUs
OpPraHu3MOB

OK 02.
OK 04.

OnTrorenes paCTeHHﬁ, JKHMBOTHBIX M YCJIOBCKA

Pa3paboTka jeHTHI
BPEMEHH C
XapaKTEPUCTUKON
JTAllOB OHTOI'€HE3A
OTZACJIBHOM I'PYIION
JKUBOTHBIX U




4eJI0BeKa 110
MUKpOTrpylnam
CocraBnenue
JKU3HEHHBIX [IUKJIOB
pacTeHui 1o oTaenam
(MOXOBU/IHBIE,
XBOILIEBU/IHBIE,

OK 02.
OK 04.

3aKOHOMEPHOCTU HACTIEAOBAHUS

Pa3pabotka
rioccapus
@pOHTAIBHBIN OIIPOC
Tect no Bonpocam
JIEKITUH

Pemnrenue 3aga4d Ha
OIpeaeseHue
BEPOSITHOCTH
BO3HHUKHOBEHHS
HACJICICTBECHHBIX
MPU3HAKOB ITPU MOHO-
, TA-, TIOJIATUOPHUTHOM
Y aHAUTH3UPYIOIIEM
CKpEIIMBaHNH,
COCTaBJICHUE
TE€HOTHITMISCKHUX CXEM
CKpEIIMBAHUS

OKO1.
OK 02.

CuermieHHOe HacaeI0BaHUE TPU3HAKOB

Tect

Pa3zpaboTka
rioccapus
Pemnrenue 3agay Ha
ompeieNieHre
BEPOSTHOCTH
BO3HHKHOBEHUS
HacJIeACTBEHHBIX
MIPU3HAKOB TPH
CLIEIIJIEHHOM
HacJIeJOBaHNH,
COCTaBJIEHUE
FEHOTHIIMYECKHX CXEM
CKpEITUBAHMS

OKO1.
OK 02.
OK 04.

3aKOHOMepHO CTH UBMCHYHNBOCTHU

Pemenue 3amgau Ha
OIIPCACIICHUC THIIA
MyTaluu 1pu
nepcaadyc
HaCJICACTBCHHBIX
IIPU3HAKOB,
COCTaBJICHUC
ICHOTHUIIMYCCKUX CXCM
CKpCHIMBAHU

Pa3nen 3. Teopusi 3BoIonNH

KonTpomnbnas pabota
«Teopernyeckue
aCIIEKTHI 3BOJIIOIINH
JKU3HM Ha 3eMIie»

OK 02.
OK 04.

Hcropust 3BOJIIOIIMOHHOIO YUYEHHUS.
MukposBonronus

@pOHTAIBHBIN OIIPOC
Pa3paboTtka




roccapusi TEPMHUHOB
Pa3zpaboTka neHThI
BPEMEHU pa3BUTHS
HBOJIIOITUOHHOTO
Y4YEHHUS

OK 02.
OK 04.

MakposBomtonus. BO3HUKHOBEHME U pa3BUTHE
JKU3HU HA 3emiie

OnenuBaeMas
JTUCKYCCHS:
HCIIOJIL30BaHUE
apryMeHTOB,
OHMOJIOTMYECKOH
TEPMHUHOJIOTUH H
CHMBOJIMKH IJISI
JIOKa3aTebCTBA
POJICTBA OPTaHU3MOB
pa3HbIX
CHCTEMATUIECKHAX
rpyIIn

Pa3zpaboTka neHThI
BpEMEHU
BO3HHUKHOBEHHUS U
pa3BHUTHS KU3HU HA
3emite

OK 02.
OK 04.

HponcxomueHHe YCJIOBCKA - aHTPOIIOT'CHE3

@pOHTAIBHBIN OITPOC
Pa3zpaboTka neHThI
BpEMEHU
MIPOUCXOKACHUS
YeJI0BeKa

Paznen 4. dxosorus

OKO1.
OK 02.
OK 07.

DKoJjorudeckue (pakTopsl U CPebl KUZHU

Tect o
9KOJIOTMYECKUM
(dakTopaM U cpenam
JKU3HU OPTaHU3MOB

OKO1.
OK 02.
OK 07.
IIK 4.1

HOHYHHHI/IH, COO6I_HCCTB3, OKOCUCTEMBI

CocTaBieHHE CXEM
KpyroBopoTa
BEIIECTB, UCIIOJIb3YS
MaTepHuabl JEKIIUHA
Pemenue npakTuko-
OPHECHTHUPOBAHHBIX
pacyeTHBIX 3aJaHuI
0 MEePEHOCY
BEIllECTBA U SHEPTUH B
9KOCHCTEMAX C
COCTaBJICHUE
TpOQHUUECKUX LIeTIeH U
nUpaMul OHOMacChl U
SHEPrUu

OKO1.
OK 02.
OK 07.

BI/IOC(bCpa - TII00abHas YKOJIOTHYECKas CUCTeMa

OrnenuBaeMast
JUCKYCCHSI
Tect




OKO1.

OK 02.
OK 04.
OK 07.

1K 4.1

Brusinue aHTpOTIOreHHBIX (PAKTOPOB HA
ouochepy

Tect

[TpakTueckas padbota
«OTX0abI
MIPOU3BOJICTBAY

OK 02.
OK 04.
OK 07.
1K 4.1

BrusiHue conmranbHO-IKOIOTHIECKUX (PAKTOPOB
Ha 3JI0POBbE YEJIOBEKA

OuenuBaemast
JUCKYCCHSI
Brinosnenue
nabopaTopHOi
paboTs! «BusHue
abMOTHUYECKUX
¢dakTopoB Ha
yenoBeKa(HU3KUe 1
BBICOKHE
TEMIIEpPaTypbl)»

Paznea 5. buoJiorus B ;KkM3HU

3amuTa Keinca:
IpeJICTaBIeHNE
PE3yIbTAaTOB PEILICHUS
KelcoB (BBICTYILJICHHE
C IIpe3eHTanuen)

OKOI.
OK 02.
OK 04.

broTexHo0THH B JKU3HU Kaxxa0o1ro

Brimonanenue ketica
Ha aHaJIn3
nHpopMmaruu o
Hay4YHBIX
JIOCTIDKCHHSX B
obOmacTu
TeHETHYECCKUX
TEXHOJIOTUH,
KJIICTOYHOM
WH)XECHEPHH,
MHIIEBBIX
OMOTEXHOJIOTHH (110
rpynmam),
MIPE/ICTABJICHHE
pPE3yabTaTOB PELICHUS
KEHCOB.




5. MEPOITPUATHUSA, SAIINTAHUPOBAHHBIE HA IIEPUO/J PEAJIM3ALINHN
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIJIMHBI

Hara Conepxanne u ¢popmbl Mecto Konwl
AeATEeJIbHOCTH NpoBeIeHUs OK

Jlexabps, [ToaroToBka y4acTHMKOB M MPOBEACHUE €XKETOAHOMN I'BIIOY OK 01.

beBpab BHYTPUTEXHUKYMOBCKOM OJIMMITHA/IBI o «TTT» OK 02.

(exxeroniHO) | 001IE00pa30BATEILHBIM YICOHBIM JUCIUILINHAM B 2 OK 07.
typa: 1 Typ — oTOOpOUHBIH, 2 TYp —(prUHANBHBIH

deBpanb [ToaroToBka U CONMPOBOXKIEHUE YYACTHUKOB 00IaCTHOMN I'BITOY OK 01.

CTYJAEHUYECKON HAyYHO-TEXHUUYECKON KOH(pEepeHIuN «TTT» OK 02.

«Mounonéxp. Hayka. TexHonorum npou3BoJICTBa OK 07.

deBpainb [ToaroroBka crateu A myoaukanuu B COOpHUKax I'BITOY OK 01.

MaTepHUajIoB MO UTOraM CTY/IEHYECKUX KOH(DepeHIH «TTT» OK 02.

OK 07.

Exxerogno | YyacTue B MOATOTOBKE M MPOBEJAEHUE HENEIIN I'BIIOY OK 01.

CIEIIMAILHOCTEN OTIEIICHUSA «TTT» OK 02.

OK 07.




IIpuioxenue

Tembl 10KJIa10B
. Knerounas teopusi crpoeHust oprann3moB. VIcTopusi 1 COBpEMEHHOE COCTOSIHUE.
. Hacnencreennas ungopmariius 1 ee rnepejaya u3 moKoJICHHs B IMTOKOJICHUE.
. JlpamaTnyeckue CTpaHULBI B UCTOPUU PA3BUTHUS TEHETUKMU.
. YCIiexu COBpEMEHHOM I'eHETUKH B MEAULIMHE U 3PABOOXPAHEHNH.

1

2

3

4

5. Ucrtopus pa3BuTus 3BOJIOLMUOHHBIX uaen 1o Y. lapBuna.

6. «Cuctema nipupoe» K. JIlunHes u ee 3HaueHUE 711 pa3BUTHUSL OMOJIOTHH.

7. CoBpeMEHHbIE MPEICTABIICHUS] O MEXaHU3MaX U 3aKOHOMEPHOCTSIX DBOJIFOIUU.

8. CoBpeMeHHBIE TIPEACTABICHUSA O 3apOKJACHUU XKWU3HU. PaccMOTpeHHe U OlleHKa

PA3JIMYHBIX TUIIOTEC3 IIPOUCXOKIACHUA.

Tembl pedepaToB
1. Bo3sgeiicTBue 4dYenoBeKka Ha TMNPUPOJlY HA PaA3IMYHBIX JTanax pa3BUTHUS
YeJIOBEYECKOro 0011ecTBa.
2. IlpyunHBI M TpaHUIIBI YCTOMYMBOCTH OHOC(Ephl K BO3ICUCTBUIO JEATECILHOCTU
JMIOeH.
3. BumoBoe u sKojormyeckoe pasHOOOpasue OHOIEHO3a KaKk OCHOBAa €ro
YCTOWYHUBOCTH.
4. buoneHo3bl (3KOCUCTEMBI) pa3HOTO YPOBHSA U UX COMOJYMHEHHOCTH B TJIOOQIBHOMN
aKkocucteme — ouocdepe.

Tembl HHAMBUIYAJIbHBIX IPOEKTOB
1. Ilytu moBbIIEHUS OHOJOTUYECKON TMPOIYKTUBHOCTH B HCKYCCTBEHHBIX
HKOCUCTEMAX.
2. OnacHocTb r100aTbHBIX HapymeHuid B Ouocdepe. O30HOBBIE «IBIPBD», KUCIOTHBIC
TO]JIH, CMOTH U UX MIPEAOTBPAILICHHE.
3. DKkojorudyeckue KpU3HMCHl U 3KoIormdeckue katactpodsl. [IpemoTBparnenue ux
BO3HUKHOBEHHUSI.
4. PammoHanbHOE UCIMOJNB30BAaHUE M OXpaHAa HEBO30OHOBISEMBIX MPUPOTHBIX
pecypcoB.
5. TloBbllleHHE OPOAYKTUBHOCTU (DOTOCHMHTE3a B HCKYCCTBEHHBIX SKOJOTMYECKHUX
CUCTEMAX.
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