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1. HACHIOPT INTPOI'PAMMBI YYEBHOI'O IPEJIMETA
b/1.07 ECTECTBO3HAHHUE

1.1. O6aacTh NIpUMEHEHHS POTPAMMBbI

Pabouas nporpamma yueGHOro mpeamera «EctecTBo3HaHMe» pa3zpaboTaHa HAa OCHOBE
TpeOoBaHUll (enepalibHOrO TrOCYAApCTBEHHOTO 00pa30BaTENbHOIO CTAaHJAApTa CPETHEro
o0miero o0pa3zoBaHMs, YTBEPXKICHHOTO NpuKa3oM MuHHCTEpCTBA 00pa3oBaHUsS M HAyKU
Poccuiickoit @eneparuu ot 17.05.2012 Ne 413; IlpumepHoit oCHOBHOW 00pa3oBaTebHON
MPOrpaMMBbI CPEHETO O0IIero 00pa3oBaHus, 0JJ00PEHHON peleHreM (enepaibHOTO yueOHO-
METOJMYECKOr0 00BbEIMHEHHS 10 001meMy oopa3oBaHuio (poTokoi oT 28.06.2016. Ne 2/16-
3); llpumepHoii mporpamMmbl  00IIE0Opa30BaTENbHON  Y4eOHOW  AWCHHMIUIUHBI  «
EctectBo3Hanue» TUIS npodeccuoHaIbHbBIX 00pa3oBaTeNbHbIX OpraHuzaluii,
pexomennoBanHoii DPI'AY «DUPO» pns peanusanuy  OCHOBHOM IPO(dhecCHOHATBLHOU
oOpa3zoBatenbHoil mporpammsbl CI1O Ha 6a3e 0CHOBHOTO 001Iero 00pa3zoBaHus C MOTy4YeHUEM
cpenHero obmiero oOpaszoBanus (mpotokon Ne3 ot 21.07.2015); Pekomenparuii 1o
OpraHM3aly TOJY4YeHHs] CcpeAHero oodmero oOpa3oBaHUs B IMpefeliax OCBOCHHS
00pa3oBaTeNbHBIX IPOrpamMM cpeaHero npodeccuoHanbHOTO oOOpa3oBaHus Ha 0ase
OCHOBHOTO 0011ero o0pa3oBaHUsl C ydeToM TpeOoBaHUM (enepanbHbIX TOCYAapCTBEHHBIX
00pa30oBaTeNbHBIX CTAHAAPTOB W MOJy4aeMO Mpodeccur WM CIEeNUAIbHOCTH CPEIHETO
npodeccuoHanbHOr0  00pa3oBaHUs B  COOTBETCTBHMM ¢ mucbMoM  [lemaprameHTa
rOCYJapCTBEHHOM MOJUTHKUA B cepe moaroroBku padouux kaapoB u IO Munobpuayku
Poccun ot 17.03.2015 Ne 06-259.

[Iporpamma  00mieo0Opa3oBaTeNbHOIO  Y4EOHOrO MpeaMeTa «EcrectBo3HaHuE»
npelHa3HayeHa JUIsl M3YYeHHs] €CTeCTBO3HaHUS B MPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX
opranmsamusax CIIO, peanusyromux 00pa3oBaTENbHYIO MPOrpaMMy CPEAHETro O0O0IIero
oOpa3oBaHusi B TMpeJernax OCBOCHUS OCHOBHOM MpodeccuoHalIbHON 00pa3oBaTeNbHOM
nporpammbl CITO (OITOIT CITO) Ha 6a3e 0CHOBHOTO 00mIero 00pa3oBaHMs MPHU MOATOTOBKE
CHELHATNCTOB CPEJHEr0 3BEHA COLMAIBbHO-3KOHOMHYECKOTo MpOQMiIs MO CHEHHAIbHOCTH
38.02.07 bankoBckoe /1e10 Ha 6a30BOM ypOBHE.

1.2. Mecto yueOHOTO TIpeaMeTa B CTPYKType OCHOBHOH mnpodeccuoHaIbLHOM
o0pa3oBaTe/IbHON NMPOIrPaMMBbI:

VYueOunbiii npeamer «EcTtecTBo3HaHue» u3ydaercs B 0O0IIe00pa30BaTEIbHOM IIHKIIE
OIIOIT CIIO Ha Ga3e OCHOBHOIO OOILIEro OOpa3oBaHMs C MOJYYEHHEM CpEIHEro OoOIIero
oOpa3oBaHMsi Kak ydyeOHas  JUCIMIUIMHA  COIIMAJIbHO-3KOHOMHYECKOTO  mpoduis
npodeccuoHaNTBFHOT0 00pa30BaHusl.

1.3. esm m 3amaum y4eOHBIH NpeaMeT — TPeOOBAHHUSI K Ppe3yabTaTaM OCBOCHUS
y4eOHOro npeamera:

Copnepxanne nporpammsel «EcTecTBO3HaHME)» HANPABIEHO HAa JOCTUKEHHE CIECIYIOIINUX
pe3yJbTaToB:

JInyHOCTHBIE:

JIP4. chopMUpPOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOILECTBEHHOM MpPAaKTHUKH, OCHOBAHHOI'O HA JMAJOre KyJIbTyp, a
TaKkKe pPa3IUYHbIX (OpM OOLIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOErO0 MecTa B
MOJIUKYJIbTYPHOM MUPE;

JIP 5 chopMupOBaHHOCTH OCHOB CaMOPAa3BUTHS M CAMOBOCITUTAHUS B COOTBETCTBUU C
00I11eYeTOBEYECKUMH IIEHHOCTAMU M HJleaJlaMH TPaXJaHCKOTO OOINECTBa; T'OTOBHOCTh H
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM 1€ATEIbHOCTH;

JIP 7 HaBblKM COTpYJHMYECTBA CO CBEPCTHHKAMM, AETBMHU MIIAJIIETO BO3pacTa,
B3POCIBIMH B 00pa30BaTEeIbHOW, OOIIESCTBEHHO TMOJE3HOM, Y4YEOHO-HCCIEI0BATEIHCKOM,
IIPOEKTHOM U IPYTUX BUAAX ACSITEIbHOCTH;



JIP 8 HpaBCcTBEHHOE CO3HAHUE U MOBEJICHNE Ha OCHOBE YCBOEHUS OOIIEYeIOBEUECKUX
IIEHHOCTE;

JIP 9. TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE caMOOOpa30BAHUIO,
Ha MPOTSHKEHUH BCEH JKU3HU; CO3HATEIbHOE OTHOILIEHUE K HEMPEephIBHOMY 00pa30BaHUIO Kak
YCIIOBUIO YCIICITHOW MTPO(hecCHOHATLHOM U 0OIIECTBEHHON ACSITELHOCTH;

JIP 10. scTeTHdyecKoe OTHOIICHHUE K MHUPY, BKJIIOUYas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUH;

JIP 12. GepexHOE, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIICHHE K (pU3WYEcCKOMYy H
MICHXOJIOTHYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK M APYTUX JIOACH, yMEHUE OKa3bIBATh
MEPBYIO TOMOIIIb;

JIP 13. oco3HaHHBIN BbIOOp Oymymiedt mpodeccuu M BO3MOXKHOCTEH pealn3aiuu
COOCTBEHHBIX XU3HEHHBIX IUIAHOB; OTHOILIEHHE K MPO(EeCcCHOHATBLHOM NeATeIbHOCTH Kak
BO3MOXKHOCTH  y4acTHs B PCUICHHH JIMYHBIX, OOIIECTBEHHBIX, T'OCYAAPCTBEHHBIX,
oO1IeHAIIMOHATBHBIX TPOOJIEM;

JIP 14. chopMHUPOBAHHOCTh JKOJOTHYECKOTO MBIIIICHUS, TOHUMAHUS BIIHSHUS
COLIMATIbHO-9KOHOMHMYECKUX TPOIIECCOB HAa COCTOSHUE MPHUPOJHON M COLMAIbHOWU CpEbl;
IPUOOPETEHHUE OIBITA HKOJIOTO-HANPABICHHON AEATEIbHOCTH;

MeranpeaMeTHbIE:

M.1 ymeHHe CaMOCTOATEIbHO OIPEAEATh LENU JIEATENbHOCTH U COCTABIATH IJIaHbI
NESTENIbHOCTH; CAMOCTOSTEIBHO OCYHIECTBIATh, KOHTPOJIHPOBATH M KOPPEKTHUPOBATH
JeSITENIbBHOCTh; MCIOJIb30BaTh BCE BO3MOJKHBIE PECYpChl i JIOCTHIKEHHUS IOCTaBJIEHHBIX
Henel U peanusalyy IIAHOB AESITeNbHOCTH; BBIOUPATh YCHEIIHbIE CTPATETUU B Pa3IUYHBIX
CUTYaIUsX;

M.2 ymeHue NpoAyKTUBHO OOIIATHCS M B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOM
JESTCIIbHOCTH, YYHUTHIBATh TMO3UIUH JAPYTUX YYACTHHKOB JEATECIHHOCTH, 3()()EKTHBHO
pa3pemats KOHGIUKTHL;

M.3 BiaseHue HaBbIKaMU [IO3HABATENIbHOM, Y4eOHO-MCCIEA0BaTENbCKON U IPOEKTHON
NEeSTENIbHOCTH, HAaBBIKAMHU  pa3pelieHus mpobdiaeM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEIIeHUs MPaKTUYECKUX 3a/ady, [PUMEHEHHUIO
Pa3IMYHBIX METO/IOB ITO3HAHMUS;

M.5 ymeHHe HUCHOJB30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
texHojoruit (mamee - WKT) B pemieHMHM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHM3aI[MOHHBIX 3a/1a4 ¢ COOII0ICHEM TPeOOBaHUN 3PrOHOMUKH, TEXHUKU 0€30I1aCHOCTH,
TUTHUEHBI, pPecypcocOepekeHusl, MPaBOBBIX M OSTUYECKHMX HOPM, HOPM HWH(MOPMAIMOHHON
0€30I1aCHOCTH;

IIpeamerHsbIe:

II.1 chopmupoBaHHOCTH NPEACTABIECHUN O IIEIOCTHOM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHE MHpa, O MNPHUPOJAE KaK €IWHOM LEIOCTHOM CHUCTEME, O B3aMMOCBS3U
YyeJioBeKa, IPUPOJIbl U 0OIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHol;

I1.2 BnaneHue 3HaHUSAMH O Hanboyiee BAXKHBIX OTKPBITHUSAX U JOCTHKEHUSIX B 00JIaCTH
€CTECTBO3HAHMSI, MOBJIMSBIIUX Ha SBOJIONUIO0 NPEICTaBICHUNH O MPUPOJE, Ha pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

I1.3 chopmMupoBaHHOCTH YMEHHUS TPUMEHSITh €CTECTBEHHO-HAYYHBIC 3HAHUS IS
OOBSICHEHUS! OKPYKAIOIIMX SBICHUN, COXPaHEHHs 370pOBbs, obOecrieueHHs 0e30MacHOCTH
KU3HEAESITEIbHOCTH, OepeKHOro OTHOIICHUS K pUpoJe, paroHaIbHOrO
MPUPOIONIONB30BAHUS, & TAK)KE BHITIOTHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;

I1.4 chopMUpOBaHHOCTH MPEJCTABICHUNH O HAYYHOM METOJI€ MO3HAHHS MPUPOIBI U
CpeicTBax M3Y4YeHHs MeraMupa, MakKpoMUpa U MHUKPOMHUpPA; BIAJEHUE MpUEMaMU
€CTECTBEHHO-HAYYHBIX HAOJIOJCHHUI, OMNBITOB MCCIEAOBAaHUNH U OLIEHKH JIOCTOBEPHOCTHU
MOJIYYEHHBIX PE3YJIbTATOB;

IL.S BrnageHue TNOHATUMHBIM aNmapaToM €CTECTBEHHBIX HAYK, MO3BOJSIONIMM
MO3HAaBaTh MHpP, Y4YaCTBOBATh B JIUCKYCCHUAX IO €CTECTBEHHO-HAyYHBIM BOIIpOCaM,



HCIIOJIB30BATh PA3JIMYHBIC MCTOYHUKU I/IH(bOpMaI_II/II/I IJ11 IMTOATOTOBKU COGCTBGHHBIX pa60T,
KPUTHYECKH OTHOCUTKCS K coobmenusm CMU, conepxammm HaydHYIO HHPOPMAIIHIO;

I1.6 chopmupoBaHHOCT, YMEHHI TOHMMATh 3HAYUMOCTH €CTECTBEHHO-HAYYHOTO
3HAHUA A KaXJIOro 4YeloBeKa, HE3aBHUCHUMO OT €ro Npo¢eCCHOHaIbHOW NeATeIbHOCTH,
pa3invyaTb CI)EIKTBI U OLCHKH, CPAaBHUBATb OLOCHOYHBIC BbIBOAbI, BHICTH HX CBA3b C
KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPHEB C OMPEIEIIEHHON CUCTEMOM 1IEHHOCTEH.

1.4. Kosim4ecTBO 4aCOB HA OCBOEHHE NMPOTrPAMMBbI Y4eOHOI0 NpeaMeTa:
MaKCUMaJIbHOU y4eOHOU Harpy3ku oOyuaromierocsi 138 4acos, B TOM 4ucIe:
00s13aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocst 131 gacos;
CaMOCTOSITENTbHON pabOThI 00yYaroImerocsi 7 4acos.



2. CTPYKTYPA U COAEP)KAHUE YYEBHI'O IIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThI

Bupa yueOHoii padoThI

Oovem uacoe

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 138
O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 131
B TOM YHUCIJIE:

IIPAKTUYECKUE 3aHATUS 28
CamocrosiTesibHasi padora o0yyawmierocss HaJl HHIMBUAYAJIbHBIM 7

IMPOECKTOM

IIpomeskyTouHnasi arTecTanusi B popme mudhepeHIMPOBAHHOTO 3a4eTa




2.2. TemaTnuyeckuii miiaH u coaepxanue yueonoro npeamera b/1.09. EcrecrBo3Hanne

HaunmeHoBaHue pa3jeiioB u Coaepsxanue yueO0HOro MaTepuaJia, JadopaTopHble H MPAaKTHYeCKHe PadoThl, caMocToATeIbLHAA padoTa o0yqaomuxcsi, | O0bem
TeM 4acoB
1 2
1 cemecTp 3
Pazpen 1. Texnuuka
Tema 1.1. Coaep:xanue y4eOHOro MaTepuaJia 2/2
B3aumocBsa3p Meskay Haykoll | McTopus uzyuyenus npuposl. IIporpecc B €CTECTBEHHBIX HAyKax M €ro BKJIaJ B pa3BUTHE IMBUIM3aLUU. MeTOIbl HAyYHOTO
U TEXHOJIOTHAMH MO3HAHUS U UX COCTABIISIONINE: HAOMIOACHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBaHKE, THIIOTE3a, BBIBOI, IOCTPOCHHE
teopuu. DyHnaMeHTaIbHbIE IOHATHUS €CTECTBO3HAHUSL.
IIpakTuyeckas padora Nel IlocTpoeHue NpOCTPAHCTBEHHBIX MOJEIEH HEOPraHUYECKUX U OPTraHUYECKUX COCTUHEHUN B 2/4
COIOCTABJICHUH C UX CBOMCTBaMH.
IIpakTnyeckas padora Ne2 V3BieueHue u aHaU3 HHPOPMAITUHN U3 MAPKUPOBOK MPOMBIIUICHHBIX U MPOJAOBOIbCTBEHHBIX 2/6
TOBapoOB
IIpakTnyeckas padora Ne3 CpaBHEeHHE NPaBUI TEXHUKH 0€30IaCHOCTH ITPH UCTIOJIb30BAHNUH PA3IMYHbBIX CPEICTB OBITOBOM 2/8
XUMHUHU
Tema 1.1.1 EcTecTBeHHO- Copaepxanne yueOHOr0 MaTepHaJIa 2/10
HAy4YHasi KADTHHA MUpa [Ipumeps! cucTeMaTH3aluy U HATJISAHOTO MPEACTABICHHUS HAYYHOTO 3HAHUS: IPOCTPAHCTBEHHO-BPEMEHHBIE XapaKTePUCTUKU
(HaHOMUP ¥ MUKPOMHP, MaKpOMHP, METaMUP), MEPHUOANMYECKUI 3aK0H. PosIb HAyIHBIX TOCTHKEHUH B CO3/IAHMH HOBBIX
TEXHOJIOTHIA.
Tema 1.1.2 Pe3yabTaTsl Copepxanne yueOHOr0 MaTepHaJIa 2/12
3BOJIIOIMH CoxpaHeHre MHOr0o0pa3usi BUAOB KaK OCHOBA YCTOHUMBOTO pa3BUTHsI OHocdepsl. [I[pHuuHbI BEIMUpaHUS BUIOB.
bronormueckuit mporpecc 1 OMOIOTHYECKHH perpecc.
Tema 1.1.3 DBoJrouus Coaep:xanue yueOHOro MaTepuaJa 2/14
TeXHOJOTHI Crannapruzaums 1 Mexanuzanus. Konseitepasie coOopHbie muHuH. [ 'mOkoe npon3BoacTBo. MHpopMannoHHas TEXHOIOTHS.
Knaccudukanms TeXHOIOTHIA.
Tema padoTsl Hag UTT Coaeprxxanue yueOHOr0 MaTepuaJia 2/16

OO0cy:kaeHue uaei mpoekTa.

YcTaHoBOYHOE 3aHATHE: 1IeNH, 3a1a4l MpoeKToB. CTeHaoBas nHpopMaIus o mpoekTe. Brigada MICHEMEHHBIX peKOMEH AN
OyayIIMM aBTOpaM: MOUCK MPOOJIEMHOTO TOJISl ¥ TEMBI, TpeOOBaHMs, CPOKH, rpaduK KOHCYIbTanuid. KoHcyabpranum no
KOHKpETHU3al TEMaTHKH U THIA poekTa. dopMynnpoBaHue OCHOBHBIX uaei. CocTaBieHNE HHANBUAYAIBHBIX TJIAHOB
pa0oThl Ha/l IPOEKTaMHU U UHIUBHyalbHbIX IJIAHOB paOOThI Ha/l IPOEKTAMHU.
Bri6op TeM (HanpaBiieHU) HHAMBUAYATbHBIX POEKTOB:

1. BawusiHMe HAHOYACTHII Ha KUBBIE OPTaHU3MBI (JIBIXaHUE TPOXKKEH, pocT OakTepuil Ha yamke [leTpu, mpopactanue




CEMSIH).
AHanu3 mpo0 TUTHEBOH M BOAOIIPOBOIHOM BOABI, a TAKXKE BOIBI M3 IPHUPOIHBIX NCTOYHIKOB
W3y4eHre BAUSIHASA TPOTHUBOTOJIONIEAHBIX PEareHTOB, KUCIIOTHOCTH CPEJIBI HA POCT PacTeHUH
N3ydenune B3auMOCBsI3€il B HCKYCCTBEHHON KOCHUCTEME — aKBapHUyMe M COCTABIICHHUE LieNE MUTaHUS
HccnenoBanne MaTepuaioB ¢ TOUKU 3peHUs] OMOpa3araeMocTu
HccnenoBanne coctaBa MUKPOOPTaHU3MOB B BO3/IyXe MTOMEIIEHHH 00pa30oBaTeIbHON OpraHnu3aliui
HccnenoBanne HEPreTHUIECKOTO OTEHIIMANIA Pa3HBIX POIYKTOB, COOTHECEHHE HH(OPMAIIHU C HAIMTUCSIMUA Ha TOBape
HccnenoBanne KMCIOMOJIOYHOM MPOAYKIIMY HA IPEAMET COACPIKAHUSI MOJIOYHOKHCIBIX OaKTEpUi, COCTaBICHHE
3aKBaCOK

9. WzydeHwue BAWSHUA MUKPOOHBIX TIPENapaTOB HA POCT PACTEHUH
AHanm3 IMHAMHUKH TPOIIECCOB 3PO3HH TI0YB; U3yYeHHUE TEHACHIIUI POCTa ypOaHOCUCTEM C MOMOIIBIO METO/IOB
JUCTAaHIIMOHHOTO 30HIUPOBAHU

PN R WD

Tema 1.2 DHepreTuka u Conep:kaHue y4eOHOro MmaTepuasa 2/18
JHeprocoepexeHue [Ipobnemsl s3HEproodecneueH s : HallMOHAIbHBIE, PETHOHANBHBIC, JIOKAJIbHbBIE. 3AKOHBI COXPAaHEHHUSI MacChl M SHEPTUH.
[IpakTHueckoe npuMeHEeHNE 3aKOHOB coXpaHeHus. Bunpl anepruu. CBsi3b Macchl U SHEPTHH.
Tema 1.2.1 duexktposneprus. | Coaep:kaHue y4eOHOro MaTepuaJa 2/20
Teno3nexkTpocTaHIUSA DJeKkTpodHEprusi U crnocoObl ee momydeHus. Tersosnekrpoctanuus. PasnoBumnoctn TOC. Ilpunnmn pabotel. HoBble
TEXHOJIOTUU C)KUT'aHU YIJId.
Tema 1.2.2 DnexkTpo3neprusa. | Coaep:kaHue yueOHOro MaTtepuaja 2/22
I'maposiiekTpocTanums Onpenenenne. Knaccudukarms. [puanun padotel. Texnomoruu. [IpenmyniecTBa U HEJTOCTATKH.
Tema 1.2.3 Duextposneprus. | Coaep:kaHue y4eOHOro MaTepuaJia 2/24
ATOMHAs )J1eKTPOCTAHIIMS SnepHasi SHEpreTHKa U NEPCIeKTUBLI e NCoIb30BaHus. TexHonorus. SaepHas onacHOCTh. TerioBoe 3arpsi3HeHHe.
Tema 1.2.4 Copaepxxanue yueOHOr0 MaTepuaJia 2/26
JHepronorpediaeHue u PammonansHoOe Mcmonb30BaHUE SHEPrHU U 3HeprocOepexkenue. llepBuunast sHeprusa. Buabl snHepruu. Ilytn paumonanbHOTO
3Hepro3(pexTHBHOCTH WCTOJIb30BaHMS DIIEKTPOIHEPTHH.
Tema 1.2.5 DHepreTruueckas Coaeprxxanue yueOHOr0 MaTepuaJia 2/28
0e301acHOCTh ACIIEKThI, OCHOBA M YPOBHH SHEPreTHUCCKOM 0€301acHOCTH. Y CIoBHsI U (PaKTOPbI 00ECIICUCHHUS DHEPreTUIECKON 0€3011aCHOCTH.
TpaHcHaIIMOHAIBHBIE TPOEKTHI B 00JIACTH SHEPreTHKH.
Tema 1.2.6 Dxonormveckune Copepxanne yueOHOr0 MaTepHaJia 2/30
NMpooJeMbl JHepPreTHYeCcKOM OHepreTuueckue MOTpeOHOCTH uenoBeka. [IpupoaHoe TommuBo. Joyis MCTOYHMKOB 3HEPrHst B OOMIEM 0O0beME HCTOYHHKOB
oTpac/u SHEPTeTHUECKUX PECYPCOB.
Tema 1.2.7 DxoJsioruueckne Coaep:kanue y4eOHOro MaTepuaJa 2/32

NOCJCACTBUA CTPOUTEIBCTBA
3J'leKTp0CTaHIlI/ll7[

XHUMHYECKOS H TCIIOBOC 3arps3HCHUC. DKOJIOTUYECKHE MOCJICACTBUA CTPOUTCIILCTBA I'DC. HyTI/I peuicHuA HpO6J’ICM.
A.TII:TepHaTI/IBHa}I OHCPICTUKA.




Tema 1.3 HaHoTexHOJIOTHH T
HX MPHJI0KeHne

Coaep:xanue y4eOHOro MaTepuaJia

2/34

HanouacTump! B )KWBOI 1 HEXKUBOM MPUPOJIE: pa3MepBbl, THUITBI CTPYKTYPHI, PYHKIMOHATBHAS 3HAYUMOCTh. OCOOCHHOCTH
(hM3HYeCKUX U XUMUIECKIX CBOWCTB HaHOYacTull. Camoopranm3anus. Memoosl noiyueHus HaHoYacmuy.

Tema 1.3.1 HanomaTtepuaibl Copaeprxanue yuedOHOro MaTepuaJa 2/36
Mertoasl n3yueHus HaHOMaTepuanoB. Koncmpyuposanue nanomamepuanog. HoBble TEXHONIOTHY, CTPOSIIMECS HA
WCIIONBb30BaHUK HAHOYACTHUI] U MAaTEPHUAJIOB, IOJy4aeMbIX U3 HUX. BiusHNe HAHOTEXHOIOTHI Ha Pa3BUTUE TEXHUKU.
DKOJIOTMYECKHI aCTIeKT HAHOTEXHOJIOTHH.
Tema padorsl Hag UIL Conep:xanue yueOHOro MaTepuaJia 2/38
IIpaBuia opopmiaenus COop 1 cucTemMaTH3anus MaTepUaIoOB B COOTBETCTBUH C UJEEH W TUIIOM MPOEKTa, TOA00p WiuttocTpanuid. OnpeneneHue u
NPOEKTHBIX PadoT. ananu3 npobnemsl. [loctanoBka nenu npoekra. OpraHU3allnOHHO-KOHCYIBTATUBHOE 3aHATHE: TPOMEKYTOUHBIC OTYETHI
oOyuaronmxcs (mpe3eHTaims uaei Oy ylux NPOeKTOB U COOOIIECHHE O X0JIe padoT).
Tema 1.4 OcBoenue kocmoca u | Copepskanue y4eOHOro MmaTepuajia 2/40
€ro poJib B KU3HH Bcenennas: Teopus BOSHHKHOBEHUS, CTPYKTYPa, COCTaB, SBOIIOIMsL. ACTPOHOMUS KaK Hay4YHbBIH (pyHIaMEHT OCBOCHHUSI
YyeJioBeYecTBa KOCMHMYECKOT'0 IIPOCTPAHCTBA.
Tema 1.4.1 MckyccTBeHHBbIE Copaepxanne yueOHOr0 MaTepHaJIa 2/42
CIYTHUKH 3eMJIH PakeroHocuTenu, opOuTaNbHBIE CTaHIIWM, TUIAHETOXOJBI. Vcronb30BaHNe CIYTHUKOBBIX CHCTEM B cdepe WHPOPMAIMOHHBIX
TEXHOJIOTHH.
Tema 1.4.2 CoBpeMeHHBbIC Copepxanne yueOHOr0 MaTepHaJIa 2/44
NMPOrpaMMsl MO U3YYeHHIO CoBpeMeHHBbIE HAYYHO-HCCIIEIOBATENILCKUE ITPOTPAMMBI IO U3YUECHHUIO KOcMOoca 1 uX 3HaueHue. [1po0ineMsl, cBI3aHHBIE C
KocMoca OCBOEHHEM KOCMOCA, U IyTH UX pelieHs. MeXIyHapoaHOE COTPYIHUYECTBO.
Paszpnen 2. Hayka 00 okpyxarwomeii cpeae
Tema 2.1 Dxonornyeckue Coaeprxxanne yueOHOr0 MaTepuaJa 2/46
Nnpoo6aeMbl COBPeMEHHOCTH Buocdepa: stamsr hpopMupoBaHUS U clieHApUH Pa3BUTHS. POIb )KUBBIX OpraHu3MoB B Onocdepe. bruonorndeckuii Kpyropopot
BEIIECTB
Tema 2.1.1 Ixosornueckne Copepxanne yueOHOr0 MaTepHaJia 2/48
npooaemMbl AKTyaJbHbIe SKOJIOTHYECKHE POOJIEMBI: TI100aIbHbIE, PErHOHAIbHBIE, JIOKAJIbHBIE, X IPUYUHBI U CIICACTBHSL.
Tema 2.1.2 Oxpy:xaomas Conep:xanue yueOHOro MaTepuasa 2/50
cpeaa Mertoapl U3ydeHHs COCTOSIHMSI OKpY’Karolled cpenbl. I3MEHEeHUs1 OKpy»Xaroled cpefipl, Kak CTUMYJ JUIsl Pa3BUTHS HAYYHBIX
HCCIIeIOBaHUN M TeXHOJOrui. EcTecTBeHHO-HAay4YHbIE MOAXObI K PEIICHHIO SKOJIOTHYECKUX MpolieM, mpupogocOeperaromme
TEXHOJIOTHH. MeKIyHAapOAHBIE M POCCHICKUE MMPOrPaMMBbl PELICHUS SKOJIOTHUECKUX Mpo0ieM B uX 3PPEeKTUBHOCTD.
Tema 2.2 B3aumocBs3b Conep:xanue y4eOHOro MaTepuaJia 2/52

COCTOSIHUSI OKpY:Katowleii
cpebl U 310POBbsl YeJIOBEKa

Jerpanarus okpyxarorieit cpensl. [IporpaMMbl MOHUTOPHHTA Ka4eCTBA OKPYIKAIOIICH CpeIbl. DICKTPOMAarHUTHOE
Bozaelictue. [1/IK. YcToiunBOCTS Opranu3Ma u cpelibl K CTPECCOBBIM BO3ACHCTBUSIM.
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Hroro 3a 1 cemectp:

MakcumanbHas yueOHas Harpy3ka — 52 yaca;
Oos3aTesibHAsA ayIUTOPHAs yueOHasi Harpy3ka — 48 yaca;

B TOM YHUCIJIC:
MPAKTUYCCKUC 3aHATUA — 6 qacCoB,

CamocTosiTeIbHAsE padoTa 00y4alomerocsi HaJaJ HHIMBUIYAJbHBIM MPOeKTOM — 4 yaca

2 cemecTp
Tema 2.2.1 3aboneBaeMocTh Conep:xanue y4eOHOro MaTepuaJia 2/2
OpPraHM3MoB, BCJIECACTBUE 3a0oJieBaHus, CBSI3aHHBIE CO CHIDKCHHMEM KadyeCcTBa OKpYKaroueil cpenbl. MHIMBHUYyalbHBIE OCOOESHHOCTH OpraHu3Ma IpH
3arpsA3HECHHOCTH BO3/IeicTBAM (haKTOPOB OKPYIKAIOIIEH Cpelbl.
OKpYKaloLueil cpebl
Tema 2.2.2 TexnoJioruu Conep:xanue yueOHOro MaTepuaJia 2/4
COKpallleHUs1 HETATUBHOTI'O CoBpeMeHHBIC TEXHOJIOTUH COKPAIICHHUS HEraTUBHOTO BO3ACUCTBHS (DaKTOPOB OKpYKaromlen cpeapl. HaydHbie 0CHOBBI
BO3/1eicTBHS MIPOEKTUPOBAHUS 3JI0POBOH CpeIbl OONTAHUSI.
IIpakTnyeckas padora Ne4 Ouenka 3¢(GEKTUBHOCTH CPEICTB IJIsi CHW)KEHUs! BO3AECHCTBHUA HETAaTHMBHOTO BIMSHUS (DaKTOPOB 2/6
CpeJibl
Tema 2.2.3 3arpssnenus Copaepxxanne yueOHOro MaTepHuaJia 1/7
IOY1BbI HcTouHMKM W TNpPUYMHBI 3arps3HEHHs T[OYBBL. BUIbI 3arpsS3HeHHs MOYBBL: HE(TSIHOE, XWMHUYECKUMH BEIECTBAMH,
AHTPOIIOT€HHOE
Tema paéorer nag UIT Copaepxxanne yueOHOro MaTepHuaJia 1/8
IInanupoBanue padoT 1o TemMe | AHaIM3 MMeroUIelcss WHGOPMALMK U MOUCK MH(OpManMOHHBIX JakyH. Ilomck omrumansHOro crnoco0a JOCTHKEHHS LEH
HHIMBHUIYAJIBHOTO MPOEKTa MpoeKTa (aHalu3 aJlbTEPHATHBHBIX PELICHUH), MOCTPOCHHE alrOpUTMa JeaTelIbHOCTH. [lomaroBoe IUTaHUPOBaHUE PaOOT.
AHanu3 pecypcos.
Tema 2.2.4 Ilocnencreus Copaepxanne yueOHOr0o MaTepHaJia 2/10
3arpsi3HEHUA H PEIICHHE Oxpana mouB. Kortpoins. Mepsl 1o oxpane. PekynpTuBaIus 3eMeib
npooJiemM
Tema 2.2.5 3arpsizHeHusi Coaepxxanue yueOHOro MaTepHuaJia 2/12
BO3YLIHOIi cpe/bI Bunel 3arpssHeHus BO3qyxa: MEXaHHYECKOE, OHMOJIOTHYECKOe, PaJUOaKTHBHOE, XHUMHUYECKOE, TEIUIOBOe, IIIYMOBOE,
anekTopMmarauTHoe. [locneacTBus 3arpsisHEHHSI BO3yXa U PelIeHHe MPodIIeM.
Tema 2.2.6 3arpssneHus Coaepxanue yueOHOro MaTepuaJia 2/14
BO/IHOW Cpe/Ibl Bunes! 3arps3Hennii. BozneiicTBue 3arpsi3HEHUs HA PACTUTEIIbHBIN U dKUBOTHBIA MUP. MeTobl yCTpaHEHUs 3arpsi3HEHU.
Tema 2.2.7 IllymoBoe Copaepxanne yueOHOr0 MaTepHaJia 2/16
3arpsi3HCHHE HcToyrmKy TIIyMOBOTO 3arpsi3HeHUs. Bpen mryma. 3ammra oT nryma.
Tema 2.2.8 CtpeccoBas Copaepxanne yueOHOr0 MaTepHaJia 2/18
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YCTOHYNBOCTH OObmume mpeacTaBiieHUsI 0 cTpecce W (akTopax, BbI3BIBAIOMUX cTpecc. CTpeccoBasl peakuusi. Y CTOHYMBOCTH K CTPECCaM.
M3beranue cTpecca.

Tema padotTsl Hag UTT Copaeprxanue yuedOHOro MaTepuasia 1/19

IIpakTHYeckas 4acThb BrinosiHeHWe 3aMJIaHUPOBAHHBIX TEXHOJOTHMUECKUX Omnepauuil. TeKyluil KOHTPOJb KauecTBa COCTaBIEHU MTpoeKkTa. BHEceHne

HHIAUBHAYAJIBHOI'0 MPOEKTA M3MeHeHu# (Ipu HeoOXOANMOCTH) B pa3padoTKy mpoekTa. OdopmiieHne pe3yabTaToB MPaKTHYECKOW 9aCTH WHIANBUIYAIEHOTO
MIPOEKTA.

Tema 2.3 CoBpeMeHHbBIEe Coaepxanne yueOHOr0 MaTepHuaJa 1/20

METOAbI NOAAePKAHUSA Buoreonienos, cTpykTypa U 0OCHOBBI ()yHKIIMOHUPOBaHUS. [[pHHIIUIBI YCTOHYHUBOCTH OHOT€OIIEHO30B.

YCTOIYHBOCTH OMOTre0LIEHO30B

U UCKYCCTBEHHBIX IKOCUCTEM

Tema 2.3.1 CoBpemMeHHbIE Copaepxanne yueOHOr0 MaTepuaJia 2/22

MeTOobl MOePKAHUSA Hayunbie 0CHOBBI cO3/1aHUs M TIOJIACPKAHUS UCKYCCTBEHHBIX 3KOCHUCTeM. [Ipon3BOACTBO pacTHTENBHON U )KHBOTHOBOAYECKOM

YCTOHYMBOCTH MPOIYKIMU: TIPOOIIEMBI KOJIMYECTBA U Ka4eCTBa.

HCKYCCTBEHHBIX IKOCHCTEM

Tema 2.3.2 Copaepxxanne yueOHOr0 MaTepHuaJia 2/24

Buoreoxumuyeckue NOTOKH bruoreoxnmuyeckue motoku. KpyroBopots! BemiecTsa.

Tema 2.3.3 ciocod Coaepxanne yueOHOr0 MaTepHaJIa 2/26

BOCCTAHOBJIEHUS KnacrepHslii moaxo/] Kak crocod BOCCTAHOBIIEHHS OMOT€OXMMUYECKHUX ITOTOKOB B HCKYCCTBEHHBIX IKOCHUCTEMAX

0MOreoXMMHUYECKHX MOTOKOB

Tema 2.3.4 Peryasitopsl pocta | Coaep:kaHue y4eOHOro MaTepuaJia 2/28

U NeCTULM/bI AHTHOUOTHKH, TIECTUIHIBI, CTUMYJISTOPHI POCTA, yIOOPEHHUS W MX MPUPOAHBIe aHanoru. [IpodremMa ycTOMYMBOCTH TOPOACKUX
9KOCHCTEM.

Tema 2.4 IIpooaemsbl oTxon0B | Coaep:kaHue yueOHOro MaTepuajia 2/30
[Ipobnema yBennyeHns1 KOIMYECTBA OTXO0B. BBITOBBIE, KOMMYHAaJIbHbIE, IPOMBILIEHHBIE 0TX0AbI. COBpEMEHHBIE TEXHOIOTUT
cOopa, XpaHeHus1, epepadoTKH OTXO0JI0B.
IIpakTHyeckas padora NeS lcciaemoBanne MaTepralioB ¢ TOYKH 3PCHHS OMOPA3IaracMOCTH 2/32
IIpakTHyeckas padora Ne6 PazpaboTka mHGOPMANMOHHOTO MaTepraa, 00OCHOBBIBAIOIIETO MTPHUPOIOCO00pa3HOE 2/34
notpedieHue

Tema 2.4.1 YTunuzanus Copaepxanne yueOHOr0 MaTepHaJIa 2/36

0TX0/10B 3Tanbl ¥ CocOObl YTHIM3AIUU OTX0/10B. [10X0/IbI K COKPAIIEHUIO OTXO0JI0B, 0E30TXO/IHBIE TEXHOJIOTHH.

Tema 2.4.2 IIpoGaemMsl Coaep:xanue yueOHOro MaTepuasa 2/38

3arpsA3HEeHUs OKPYKAIOLIeH HcTounnky 3arps3HeHUs OKpyXKaromen cpensl. llepcreKTHBHBIE TEXHOJOTHH JHKBUIAIMHA TOCIEICTBUIM 3arps3HEHUS

cpeabl OKpY>Kalollel cpebl.

Tema 2.4.3 PexkyabTuBanms Copaepxanne yueO0HOT0 MaTepHaJIa 2/40
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pecypcoB

PekynpruBanvs TOYBBI M BOAHBIX pecypcoB. CHUCTEMBI BOIOOYHMCTKH. MEXIyHapOIHbIE NPOTPaMMbl 1O OOpPAIEHUIO C
OTXOJIJaMH M COKPAIICHUIO BO3JIEHCTBHS HA OKPYKAIOMIYIO cpeny, nX 3(h(HeKTHBHOCTH

Paznen 3. 3nopoBne

Tema 3.1 CoBpeMeHHbBIe Coaepxanne yueOHOr0 MaTepHuaJia 2/42
MeAMIUHCKHE TeXHOJIOIMI 310poBbe UenoBeKa: CuCTeMHBbIN moaxoa. Hopmanbhas gusnonorus yenoseka. [1ynbsc, cucTonmveckoe U IUacTOIMYECKOe

nasnenne. Oco0eHHOCTH (YHKIIMOHHPOBAHUI JbIXaTEIbHON, KDOBEHOCHOM M IPYTUX CUCTEM OPraHM3Ma.

IpakTuyeckas padora Ne7 BimsHue Qundeckoi Harpy3ku Ha GU3NOIOTHIECKHUE TTOKA3aTeNId COCTOSHUS OPTaHn3Ma 2/44

YeJloBeKa

[pakTnyeckas padora Ne§ l3Bieuenue nHpOpMaLUK U3 MHCTPYKIMHA IO TPUMEHEHHIO JICKApCTB 2/46

IIpakTnyeckas padora Ne9 VHTepnperanus pe3yJbTaToOB OOLIETO aHaIM3a KPOBU H MOYH 2/48
Tema 3.1.1 Menuuunckue Coaep:xanue y4eOHOro MaTepuaJia 2/50
TeXHOJIOTHU THATHOCTHKH B03MOXHOCTH W TMEPCHEKTUBBI METONOB MPOQWIAKTHKH, TEPAH W BOCCTAHOBICHMs opraHu3ma. [1oaxolbl K MOBBIIICHHUIO
3a00;1eBaHUI 3¢ (EKTUBHOCTH CUCTEMBI 31PaBOOXPAHEHUSL.
Tema padorer nag UIIT Coaep:xanue y4eOHOro MaTepuaJia 1/51
MoaroroBka [Ipenzamura npoekroB. [lopaOoTka MPOEKTOB C y4eTOM 3aMeuyaHMd M npemoxeHuid. [loaroroBka k myOnuyHOHN 3amure
HHIMBHUIYAJILHBIX IPOEKTOB K | IIPOSKTOB: ONpPE/CTIeHHe JaThl U MECTa; ONpe/elieHre MPOorpaMMBbl IMyOJIUYHON 3alIUThI, paclpeeieHue 3aJaHnii BPEMEHHbBIM
3aluTe TBOPYECKHM Tpynmnam (MeAuanoJIepxKa, MoJroTOBKa ay TMTOPUH, POTO- U BUJICOCHEMKA).
Tema 3.2 O6mas Conep:xanue yueOHOro MaTepuaJia 1/52
XapaKkTepHuCTUKA Wndexnronnsie 3adoneBanust u ux Bo30yaurenu. O6mue 111 HHPEKINOHHBIX 3a00J1€BaHUI XapaKTePUCTUKU
HH(eKUMOHHBIX 3200JIeBaHMi
Tema 3.2.1 Cnoco0b1 Conep:xanue yueOHOro MaTepuaJa 2/54
nepeaavyn HHQeKIMMOHHBIX CriocoOsI iepeiaun HHPEKIMOHHBIX 3a00JIEBaHU U COlaIbHbIC (PaKTOPHI, CHOCOOCTBYIOIINE UX PACIIPOCTPAHEHHIO.
3a0oJieBaHUI M cONMATIbHbIE
daxTopbl
Tema 3.2.2 Ilepuoanl Conep:xanue yueOHOro MaTepuaJa 2/56
HH(PEeKINOHHOH 001e3HI Wuky6anuonnsiii nepuo. [peaBectHuku 3adoneBanus. Pasrap 6onesnn. Crian 6ose3nn. Briznoposinenue. MexaHU3MbI

nepeaayn.
Tema 3.2.3 Un(pexumonHbIC Copepxanne yueOHOr0 MaTepHuaJia 2/58
3a60J1eBaHUS Jluxopanka. bemencrpo. I'punm. CriocoOsl nepenaun MHPEKINOHHBIX 3a00I€BaHUI 1 COLMAIbHbIE (PaKTOPBI, CHOCOOCTBYIOIIUE

WX PAcCIpOCTPAHEHHIO.

IMpakTnyeckas padora Nel0 Knaccudukanust ”HQEKIIMOHHBIX 3200JIeBAaHUN B 3aBHCUMOCTH OT BO30YyTUTEINS 2/60
Tema 3.2.4 Ilpodunakruka Conep:xanue y4eOHOro MaTepuasia 2/62

HH(EeKINOHHBIX 3200J1eBaHUIH

Crioco0b1 podunakTiky HHPEKIIMOHHBIX 3a00s1eBanmil. Bakiinarms. HarnpaBieHHOCTh MEAUIIMHCKHIX MTPENapaToB s
00pbOBI ¢ HHPEKITHOHHBIMU 3a00JICBAHUSIMH.
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Tema 3.2.5 YcroitunBocThb
B030yauTeseil 3a601eBaHU

Conep:xanue y4eOHOro MaTepuaJia

2/64

ITpobnema pa3BUTHS yCTOWYMBOCTH BO30YIUTENCH 3a00IeBaHmiA. MexTyHapOAHbIE TIPOrPaMMEI 10 60pbbe ¢ HHPEKITMOHHBIMU
3a00JIEBAHUSIMH.

Tema 3.2.6 UmmyHHas Copaeprxanue yuedOHOro MaTepuajia 2/66
cucTeMa VmmyHHas cucTeMa U NIpUHLUIBL e padoTel. OcoOeHHOCTH (PYHKIIMOHUPOBAHUS HMMYHHUTETA y Pa3HbIX TPYII HACEJICHHUS.
Tema 3.3 Hayka o Conep:xanue y4eOHOro MaTepuaJia 2/68
NMPaBHJIbHOM IMUTAHUH Metabonu3Mm, Kak 0OMEH BELIECTBOM U SHepruei Ha ypoBHe opranusma. [IpuHIHIE HyHKINOHUPOBAHUS TTHIICBAPUTEIEHON
CHCTEMBI.
Tema 3.3.1 KauectBo Conep:xanue y4eOHOro MaTepuaJia 2/70
NPOAYKTOB IMHTAHUHA KauecTBO mpoAyKTOB MUTAaHUS C TOUKH 3PEHUS SHEPTETUYECKOM IEHHOCTH U COJIEP>KaHUs MOJIE3HBIX U BPEIHBIX BEIIECTB
I[pakTuyeckasi padora Nell lccienoBaHue mpornopiuoHaILHOCTH COOCTBEHHOTO pallioHa MUTAaHUSs, TPOBEPKa COOTBETCTBUS | 2/72
MacChl TeJla BO3PaCTHOM HOpMeE
IpakTuyeckas padora Nel2 lccrenoBaHne SHEPreTHUECKOTO MMOTEHIIMANA Pa3HBIX MPOIYKTOB, COOTHECEHUE HH(POPMAIINH C 2/74
Ha/IIUCSIMU Ha TOBape
Tema 3.3.2 Conep:xanue y4eOHOro MaTepuasia 2/76
CoanancupoBaHHOe NUTAHME | 3pauenne cOANAHCHPOBAHHOTO ITMTAHHS JUIA MOJIEPYKAHHS 30POBbA. IIMIIeBble 106aBKM: TIOIE3HbIE CBONWCTBA M TIOOOYHEIE
3¢ deKThl MX UCN0Ib30BaHMA. J{ueThl 1 0COOCHHOCTH MX IPUMEHEHHSI.
IpakTnyeckas pagora Nel3 Pazpaborka cOaaHCHPOBAHHOTO MEHIO JUIsl PA3HBIX TPYII HACETICHUS 2/78
IIpakTHyeckast padota Nel4 VccnenoBanue cofiepaHus HUTPATOB B MIPOJYKTax MUTaHuUs. McciaenoBanue coiep:kaHus 2/80
BUTAMUHOB B IIPOJAYKTAX MUTAHUSL.
Tema 3.4 OcHOBBI Copaepxanne yueOHOr0 MaTepHaJIa 1/81
O0MOTEeXHOJOTHHU OcHoBHbIe yacTh OuorexHosoruu. Lenu u 3agaun OuorexHonoruu. MUpoBO# peIHOK OHOTexXHONOTHH. [lepcreKTHBE pa3BUTHS
POCCHICKOTO CETMEHTA.
Tema 3.4.1 IlpomMblieHHAs Copepxanne yueOHOr0 MaTepHaJIa 1/82
OMOTEXHOJIOTHs TpaguumoHHast GMOTEXHOJIOTUS: POU3BOICTBO NPOIYKTOB ITUTAHUS, IlepepadoTKa 0TX0/10B. [[puMeneHe OMOTEXHOJIOTUH B
3/IpaBOOXPaHEHNH, CETLCKOM XO3sIIICTBE M OXpaHEe OKPY>KAIOIIEeH Cpeibl.
Tema 3.4.2 IIpoMbllJIeHHAS Conep:xanue yueOHOro MaTepuaJa 1/83
OMOTEXHOJIOTHA B Pa3IM4YHbIX | [[pruMeHeHne OMOTEXHOJIOTUH B 3PaBOOXPAaHEHUH, CEILCKOM XO35MCTBE M OXPaHE OKPYKAIOIICH CpPElIbL.
oTpaciasax
Tema 3.4.3 MoJexkyaspHas Conep:xanue yueOHOro MaTepuasa 1/84
O0MOTeXHOJIOTUS MounekynspHast onorexaonorus. CTpykrypa U pyHKIHA HYKICHHOBBIX KucaoT. CuHTe3 Oelka.
Tema 3.4.4 Knerounas Copaepxanne yueOHOr0 MaTepHaJia 1/85

uH:KkeHepusi. ['ennas Tepanus

Meroapl KIEeTOUHON HHXeHepuu. KieTouHas HMHXKEHEpHs Yy 4eloBeKa U KMBOTHBIX. KieTouHass MHXKEHEepHUsi y pacTCHUHU.
PazBuTne koHieniuu reHorepanuu. Mictopus reHorepanuu. MeToJibl reHoTepanuu. [[puHIUIIBI TEHHOM Tepanuu
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JAuddepennupoBaHHbIii 3a4eT

1/86
HToro 3a 2 cemecTp MakcuMaabHas yuyeOHasi Harpy3ka — 86 yacos;
Oo0s3aTesbHAsA ayIUMTOPHAs yueOHasi Harpy3ka — 83 yaca,
B TOM YHCJIe TPAKTUYECKUE 3aHATHS — 22 Yaca,
CamocTosiTesibHasi paGoTa 00y4alolerocsi Ha/l HHAMBUAYAJIBHBIM MPOeKTOM — 3 yaca
Hroro 138
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3. YCJIOBUS PEAJIM3AIIMU TPOT'PAMMBI YYEBHOI'O IIPE/IMETA

3.1. MatepuajibHO-TEXHHYECKOE o0ecredeHmne
[Iporpamma y4eGHOTO ITpeaMeTa peann3yercsi B yueOHOM KaOWHeTe eCTECTBO3HAHUSL.
O6opynoBaHue y4eOHOro KabuHeTa:

CTOJIBI, CTYJIbsSI JUISl TIPETIOIaBATENs U CTYJCHTOB;

mKadbl 17151 XpaHEHHsI HAaTJISIHBIX TTOCOOHIA;

JIOCKa KJIacCHas;

MHUKPOCKOTIBI

y4eOHO-MeToqruecKast JOKyMEHTAIVs,;

DVD, CD aucku ¢ y4eOHBIMU (HIBMaMH U TPE3EHTALUIMU
TexHuuyeckue cpeacTBa 00y4eHusi:

KOMITBIOTEP

TEIIEBU30D

9KpaH

3.2. UudopmannonHoe odecredeHue 00ydeHust
OcHOBHBIC HCTOYHHKH:

1. TopenmoB A. A. EcrectBo3nanue: yuebnoe mocobue mis CITO / A. A. T'openos. - 4-¢
u3a., nepepab. u jgom. - Mocksa: Opaiit, 2021. - 355 c¢. - (IlpodeccrnonansHoe
oOpa3oBaHmue). - Tekcer: 3JIEKTPOHHBIN. Pexum JIOCTYyTIA:
https://urait.ru/viewer/estestvoznanie-475520#page/2

JlonoJIHUTeIbHbIe HCTOYHHKU:

1. CmupnoBa M. C. EcrectBo3Hanue: y4yeOHuk u npaktukym g CIIO / M. C.
CwmupnoBa, M. B. Boponenko, T. M. CmupHoBa. - 2-e u3z. - Mocksa: IOpaiit, 2021. -
330 c. - (IlpodeccuonansHoe obpazoBanue). - TekcT: aeKTpOHHBINH. Pexum nocryna:

https://urait.ru/viewer/estestvoznanie-469539#page/2

2. Bansuckuit C. U. EcrtectBo3zHanue: yueOHMk u mnpaktukym ans CIIO / C. H.
Bansackuii. - Mocksa: FOpaiit, 2021. - 367 c. - (IlpodeccnonansHoe oOpa3oBaHue). -
Tekct: oanexkTpoHHbI. Pexum goctyna: https://urait.ru/viewer/estestvoznanie-

475028#page/1

HNuTepuer-pecypcesl:

1. www.nrc.edu.ru (brnonmornueckast kaptuna mupa. Paznen koMnploTepHOTO yueOHUKa,
pa3paboTaHHOTO B MOCKOBCKOM IOCy/IapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

2. www.nature.ok.ru (Penkue u ucuesaromue *uBoTHbIE Poccun — mpoext
Okonoruyeckoro nearpa MI'Y um. M. B. JlomoHocoBa).

3. www.kozlenkoa.narod.ru ([Iyst Tex, KTO y4uTCsl cCaM U y4UT APYTUX; OYHO U

JAUCTAHIIMOHHO, 6I/IOJ'IOFPII/I, XUMHUH, IPYTUM npez[MeTaM).
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4. KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHMUAA

YUYEBHOT'O IPE/IMETA
Pe3yabTaThl 0OcBOeHHs YueOHOM OcHOBHBIE TOKA3aTeIH OLeHKH DopMbI M METOABI KOHTPOJISI
AUCHMILTUHBI pe3yabTarta U OLIEHKH pe3yJbTATOB
o0yyeHust

JIuuHOCTHBIE: CTaBUT no3utuBHble | OLeHka BBITIOJTHEHHUS

JIP.4 CpopMUPOBaHHOCTH | TUYHOCTHBIE LENM MW JKU3HCHHBIC | HHAWUBHIYAILHOTO MPOCKTA
MHUPOBO33PEHUS, TUJTaHBI; Habnronenue
COOTBETCTBYIOIETO OTCTaMBaeT JMYHOE MHEHUE,
COBPEMEHHOMY YPOBHIO Pa3BUTHS | HIMEET COOCTBEHHyI0 mo3unuio 1o | AuddepeHnnpoBaHHbIN 3a4eT
HayK{ u 0OIIECTBEHHOH | OTHOIICHHIO K 001IECTBEHHO-
NPaKTHKHA,  OCHOBAaHHOTO  Ha | MIOJUTUYECKHM COOBITHSM ITPOILIOTO

JIUanore  KylnbTyp, a  Takxke
pa3iauyHbIX (opM OOIIECTBEHHOTO
CO3HaHUs, OCO3HAHHUE  CBOETO
MecTa B MOJIMKYJIbTYPHOM MHPE;

M HACTOSIIIErO Ha OCHOBE (JaKTOB;
IEHUT W BeJET 3I0POBBIH
00pa3 XU3HH

JP.5 ChopMupoBaHHOCTH
OCHOB CaMOpa3BUTUA u
CaMOBOCIIUTAHUS B COOTBETCTBHUU
c 00IIIeYeI0BEYeCKIMH
OECHHOCTAMU u nacajlaMu
TPaXIaHCKOTO 00I1IecTBa;
TOTOBHOCTh H CIIOCOOHOCTH K
CaMOCTOSITENIBHOM, TBOPYECKOW H
OTBETCTBEHHOM ACATCIbHOCTHU

onpezensieT
oOlLIeYeIIOBEYSCKHEe  IICHHOCTH |
uaeansl  TPaXIAHCKOTO  OOIIECTBa;
TOTOB K CaMOCTOSITEILHOM,
TBOPYECKOM 5 OTBETCTBEHHOM
JIeITEIIbHOCTH

JP.7 HaBbiku
COTPYAHUYECTBA co
CBE€pPCTHHUKAMH, ACTbMH MJIAAIICTO
BO3pacTa, B3pPOCIBIMH B
o0pa3oBaTenbHON, OOIIECTBEHHO
TMOJIC3HOM, y4eOHO-

HCCIIEN0BATEIBCKOM, ITPOEKTHON U
JIPYTHX BHJAX JIEATEIBHOCTH;

CIoCOOEH BECTH JUAJIOr C
JOPYTUMH JFOJBMH, JOCTHTaTh B HEM
B3aMMOIIOHHUMAaHMsI, y‘II/ITI)IBaH
IIO3UIINHN BCEX y‘-IaCTHI/IKOB, HaXO0OIUTh
o0IIMe NEeNMu W COTPYTHHYATh JJIS UX
JOCTHKEHUSI;

JP 8  HpaBCTBEHHOE ONpENEsCT HPABCTBEHHBIE WU
CO3HaHUE U MOBEJICHUE HAa OCHOBE | OOIIEYeIOBEUECKUE IEHHOCTH
YCBOCHUS 00I1IeUeI0BEYSCKUX
IIEHHOCTEH;

JP.9 ToroBHOCTE U chopMupoBaHa TOTOBHOCTh U

CIMOCOOHOCTh K 00pa30BaHHIO, B

CIOCOOHOCTh K 00pa3oBaHHIO, B TOM

TOM YHCJIE CaMO00pa30BaHUIO, Ha | YHCIIE caM000pa30BaHuIo, Ha
NPOTSKEHUN BCEH KHU3HM; | TPOTSHKCHUU Beeit JKU3HH;
CO3HATENIbHOE  OTHOIIEHHE K | CO3HATEIbHOE OTHOIIICHUE K
HETPEePLIBHOMY 00pa30BaHHIO KaK | HEMIPEPHIBHOMY  OOpa30BaHUIO  Kak
YCIIOBHIO YCIIELIHOH | yCIOBUIO YCIICIIHOM
npodeccuoHaNbHON U | mpoeCCHOHATIBHON M OOIIECTBEHHON
00IIeCTBEeHHOMW JIeATENLHOCTH; JIeSITENIbHOCTH

JIP  10. »>crernyeckoe JIEMOHCTPHUPYET OTHOIIEHUE K
OTHOLIEHWE K MHpPY, BKIIOYas | MHPY, BKJIOYasi OCTETHKY ObITa,
ACTETUKY ObITa, HAyYHOTO U | HAYYHOTO u TEXHUYECKOTO
TEXHUYECKOTO TBOPYECTBA, | TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX
cropra, OOIIECTBEHHBIX | OTHOIICHHUH;
OTHOIIICHUM;

JIP 12. OepexHoe, OTBETCTBEHHO W KOMITETEHTHO

OTBECTCTBCHHOC MW KOMIICTCHTHOC
OTHOIICHUE K (1)I/I3I/I‘-ICCKOMy n

IICUXOJIOTHYECKOMY 3I0pOBBIO,
Kak cOOCTBEHHOMY, TaK U JIPYTHX
TIOAEH, yMEHUE OKa3bIBATh

OTHOCHUTCS K CBOEMY (DHU3MYECKOMY H
MICUXOJIOTHYECKOMY  3[IOPOBBIO, Kak
COOCTBEHHOMY, TaK M APYTUX JIOJEH,
YMEHHUE OKa3bIBaTh MEPBYIO MIOMOIIIb;

OrleHKa  BBIIOJHEHUSA
I/IHI[I/IBI/IZIyaJ'II)HOI‘O HpOGKTa

HaGaronenue
TectupoBanue

VcrHbIH OrieHka
BBIITOJIHCHUA CaMOCTOSITeHBHOﬁ
paboTHI orpoc

JduddepeHunpoBaHHbI
1 3a4eT
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MEPBYIO MTOMOIIIb;

JP.13 Oco3HaHHBIN
BEIOOp Oyaymedd mnpodeccuun u
BO3MOKHOCTEHN peanuzaiuu
COOCTBEHHBIX KH3HEHHBIX [IAHOB;
OTHOIIICHHE K MPOGheCCHOHATBHOM
JESITETIPHOCTH KaK BO3MOXKHOCTH
y4acTHs B PCEIICHUH JIUYHBIX,
OOIIIECTBEHHBIX,

MTOKa3bIBACT OCO3HAHHOE
OTHOIICHWE K mnpodeccnoHaabHON
JESITETIBHOCTH ~ KaK  BO3MOXKHOCTH
y4acTUs B PCIICHUM  JINYHBIX,
OOIIECTBEHHBIX,  T'OCYJapPCTBCHHBIX,
00IIeHaITMOHAIBHBIX ITPOOIEM

TOCy/IapCTBEHHBIX,

00IIIeHATMOHATBHBIX IMPOOIIEM

MeTanpeaMeTHbIe: YMEET CaMOCTOSITEIbHO BECTU IOUCK,
M.1 yYMEHHUE | aHAJIU3UPOBATH, TOJIKOBAaTh u

CaMOCTOSITETTFHO ONPEEIATh [ENH | MPAaBWIBHO YHOTPEOISITh TEPMUHBL

NESTeIbHOCTH W COCTaBJISATH | IGMOHCTPHUPYET  3HaHUS;  BIAJeEeT

TJIaHBI JIeATEeNbHOCTH; | HABBIKAMM ~ TIOMCKa W aHaim3a

CaMOCTOSITENTFHO ~ OCYIIECTBIIAThH, | HH(pOpMaNH, yMeer oTOupaTh

KOHTPOJINPOBATh U | HEOOXOIUMYIO JIOKYMEHTAIIHIO,

KOPPEKTUPOBATH  JEATEIHHOCTD; | MPAaBMIHLHO IPUMEHSITH PECYpChl s

HCIIOJIB30BaTh BCE BO3MOXHBIC | JOCTHIKCHUS ITOCTABJICHHBIX e

pecypchl JUTST JTIOCTHKECHHSI

MOCTaBJICHHBIX nejeun u

peanu3anuu TJIAHOB

JIeSITEIIbHOCTH; BEIOHPATH

yCTIETITHBIS CTpaTeruu B

Pa3JINYHbIX CUTYallUIX,

M.2 ymMeHHEe MPOTyKTUBHO BJIaJICCT criocobaMu OIICHKA BBICTYIUICHUS
00IIaThCSI ¥ B3aUMOJICHCTBOBATh B | COBMECTHOW JESITEIBHOCTH B TPYIIIE, | HA 3aHSATHH;
nporecce COBMECTHOH | MpuUeMaMu JCHCTBHSI B CHUTYyallHMsIX OIICHKA  BBIMOJHCHUS
JICSATEIILHOCTH, YUUTHIBAaTh | OOIICHHS, YMEHUSAMU HWCKaTh U | CAMOCTOSATEIBHOMN pabOTHI;
MO3HMIMK  JPYTUX  YYaCTHUKOB | HAXOJUTH  KOMIPOMHCCHI;  yMeeT CTY/ICHTOB;
JIeSITeTIbHOCTH, 3G PEKTHBHO | TPAMOTHO pas3peliath KOHQIUKTHI B
pa3pemniaTh KOH(OIUKTHL; OOIICHNH.

M.3 BiajmeHue HaBBIKAMHU BJIa/IeeT HaBBIKAMH cobeceI0BaHME;
MO3HABATEIHLHOM, yueOHO- | CAMOCTOSITENIBHOW  MO3HABATEIHHOM, OILICHKA BBICTYIUJICHHUS
HCCIIEIOBATENBbCKOM M MPOCKTHOW | Y4eOHO-HCCIIeI0BATEBCKON U | Ha 3aHSTHH;

JIeSTeNIbHOCTH, HaBBIKAMH
pasperieHus npo0iem;
CHOCOOHOCTh M T'OTOBHOCTH K
CaMOCTOSITEIbHOMY TTOUCKY

MCTOJI0OB PCHICHHA HNPAKTUYCCKUX
3aaa4, MNPUMCHCHHUIO PA3JIMYHBIX
METOI0B ITO3HAHMU,

MIPOEKTHOM JCSITEIBLHOCTH B cdepe
I'YMaHHTapHBIX HAYK

OLIECHKa B  paMKax
TEKYILETO KOHTPOJIA: -
pE3yIBTaTOB BBITIOJTHEHHUS
JIoMaIrHei paboTsl;

- pE3yJIbTaTOB
BBITIOJTHEHHS WHAWBHYalbHBIX
KOHTPOJIbHBIX 3a/IaHHH;

M.5 yMeHue
UCIIOJIb30BaTh cpencraa
UH()OPMALIMOHHBIX u
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH
(mamee - WKT) B pemennn
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
u OpraHM3alMOHHBIX 3aJga4d C
COOJTI0/ICHIEM TpeOoBaHM
9PrOHOMUKH, TEXHHUKU
0€30I1aCHOCTH, TUTHEHBI,

pecypcocOepekeHus, IPaBOBBIX U
TUYECKUX HOPM, HOPM
WH(POPMAITMOHHOU 0€301aCHOCTH;

yMeer WCTIOJIB30BaTh
cpencTaa MH()OPMAITOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTMHA B
pPEeICHUN KOIrHUTUBHBIX,
KOMMYHUKAaTUBHBIX u
OpTaHU3alMOHHBIX 3a1a4 c
coOJTF0IeHEM TpeOoBaHMI
OPTOHOMUKH, TCXHUKU 663OHaCHOCTI/I,
TUTHCHBL, pecypcocOepexeHus,

MPABOBBIX M ATHYECKUX HOPM, HOPM
nH(pOPMAITMOHHONW OE30TTaCHOCTH;

OLICHKa ayJIUTOPHOM M

BHEAYIUTOPHOU
CaMOCTOSITEJIbHOM paboThI
CTyJICHTOB;

HaOJII0JICHUE M OIICHKA
BBITIOJTHEHUS MPAKTUYECKUX
EUCTBUH:

BBICTYIUICHUE  TIEpe]

ayIMTOpPHUEH C COOOILIEHHUEM I10
TeMaum;

npeaMeTHbIX:
II.1  chopMHUPOBAaHHOCTH

UMEET
EJIOCTHON

NPEACTABICHUS O
COBpPEMEHHOMU

YcTHbIN Orenka
BBITIOJTHEHUS CaMOCTOATEIHLHOMN
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MPEJCTAaBICHU O  IETOCTHOM
COBpEMEHHOMU €CTECTBEHHO-
Hay4yHOM  KapTUHE MuUpa, O

MpUPOJIE KaK €JAUHON I1eTOCTHOU
cucreMe, 0 B3aHMOCBSI3U
YeJIOBeKa, MPHUPOJBI U OOIIECTBA;
0 TPOCTPaHCTBEHHO-BPEMEHHBIX
MacimTabax Beenennoii;

€CTECTBEHHO-HAyYHOU KapTHHE MUpA,
0 TMpUPOJE KaK €IUHON IeNIOCTHOU
CHUCTEME, O B3aMMOCBS3HM 4YEIIOBEKa,
TIPHPOIBI u 00111ecTBa; 0
MIPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabax BceneHHOI;

I1.2 BnageHue 3HAHUSIMU O
HanOoJjiee BaKHBIX OTKPBITHUSAX H
JIOCTHIKEHHSX B obnact
€CTCCTBO3HAHUS, IOBIMSIBIIMX Ha
SBOJIONHMIO  TMPEACTABICHUUA O
MPUpPOE, HAa Pa3BUTHEC TEXHUKH H
TCXHOJIOTHif;

BIIaJICET 3HAHUIAMU O HauboJee
Ba)KHBIX OTKPBITHSIX M JOCTH)KCHUAX B
obnactu €CTECTBO3HAHUS,
MOBIIMSIBIITUAX Ha SBOJTIOIUIO
MPEICTaBICHUH O  TpUpOAe, Ha
Pa3BUTHE TEXHUKU ¥ TEXHOJIOTHI;

.3  chopmMupoBaHHOCTH
YMEHHSI MPUMEHATh €CTECTBEHHO-
Hay4YHbIC 3HAHHS JUI OOBSCHEHHS

c(hopMUpOBaHO YMCHHUS
MPUMEHSTh €CTECTBEHHO-HAYYHbIC
3HAHUSA ISt 0OBSCHEHHS

OKpY KaloIuX SIBIICHUH, | OKPY)KAIOIIUX SIBJICHUM, COXPAHEHUS
COXpaHEHUs 37I0pOBbS, | 310POBbsI, OOecrieueHus: 6e30MacHOCTH
obecreyeHus 0€30TMacHOCTH | KU3HEEATENFHOCTH, OepexHOTO
JKU3HEAESITEIbHOCTH, OEpeKHOT0 | OTHOIICHUS K npupoae,
OTHOIICHHUS K NIPUPOJE, | PALlIOHATBHOTO
panroHaIbHOTO MIPUPOAOIOIb30BAHMS, a  TaKkxe
NPUPOAOIONB30BaHMs, a TakKXKe | BHIIOJHEHUS  POJIM  IPaMOTHOTO
BBIMIOJHEHNUSI POJIM  TPAMOTHOTO | TIOTPEOUTENS;
MOTPeOUTENS,

1.4 cdhopmupoBaHHOCTH cthopMupoBaHO

IIPEACTABIICHUI 0 Hay4YHOM
METOJIC MO3HAaHUSA MPUPOALI H
CpEelCTBaX M3y4EHUs MeEraMmHupa,

MIPE/ICTAaBICHUsI O HAyYHOM METOje
[O3HaHWs TNPUPOABI U  CPEACTBax
WU3yYeHHsS MeEramypa, MakpoMHupa Hu

MakpoMmupa u MUKPOMHUPA; | MUKDOMHpPA;  BIIQJIeHHE IpHeMaMu
BJIaJICHHE MpUEeMaMH | €CTeCTBEHHO-HAYYHBIX HAOJIOICHUH,
©CTECTBEHHO-HAYYHBIX OIBITOB HMCCIEAOBAHHUNA W  OIEHKH
HaOJIIOICHHH, OTIBITOB | TOCTOBEPHOCTH MOJTyYEHHBIX
HCCIIENOBAaHUI u OIICHKHU | PEe3yJIbTATOB;
JIOCTOBEPHOCTH TIOJTYICHHBIX
pe3yIbTaToB;

I1.5 BJIaJICHHE BJIAZIEET HOHATUHHBIM
MOHATHHHBIM ammapaToM | ammapaToM — €CTECTBEHHBIX  Hayk,
€CTECTBEHHBIX HayK, | MO3BOJISIONTUM MMO3HaBaTh MHp,

HO3BOJISIIOIIMM  [TO3HABAaTh  MHP,
y4aCTBOBaTb B JHUCKYCCHUAX II0
€CTCCTBCHHO-HAY4YHbIM BOIIpOCaM,
UCIIOJIb30BaTh pasiI4YHbIe
UCTOYHUKM  uHpopMmammm  Juist
MOJATOTOBKKA COOCTBEHHBIX pPadoT,
KPUTHYECKU OTHOCHTBCS K
coobmenusm CMMU, conepxaniium
HAYYHYI0 HH(POPMAIIUIO;

y4aCTBOBATH B AUCKYCCUAX 110
€CTCCTBCHHO-HAY4YHbIM

paboTHI OTpocC

JuddepeHnpoBaHHbI

# 3a4eT

1.6 cdhopMHUPOBAaHHOCTH
YMEHHI TIOHUMAaTh 3HAYUMOCTH

€CTECTBCHHO-HAYYHOTO  3HAHUSA
JUTS Ka)JI0T0 4eioBeKa,
HE3aBUCHMO oT ero
npohecCHOHANBHON

JIESTeNIbHOCTH, Pa3Nu4aTh (haKThI
Y OIICHKH, CPAaBHUBATh OLICHOYHBIE

cthopmupoBaHo YMEHUS
[MOHMMATh 3HAYUMOCTh E€CTECTBEHHO-
HAayyHOTO 3HAHUSA I KaKIOro
YeloBeKa, HE3aBHCUMO  OT  €ro
npoeccCHoHaNbHOH  JEATEIHHOCTH,
paznuuath  (aKThl W OIICHKH,
CpaBHUBATh OILICHOYHBIC BBIBOJBI,
BUJACTh HMX CBIA3b C KPUTCPUIAMU
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BBIBOJIBI, BHJETh WX CBSI3b C
KpUTEPUSIMU  OLICHOK U  CBS3b
KpUTEpPUEB  C  OMpEIeTeHHOMN
CHUCTEMO IIEHHOCTEH.

OIICHOK U CBS3b  KPHUTECPHUCB
ONpeIeICHHONM CUCTEMOM 1IEHHOCTEH.

C
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