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Pa3zgen 1. [losicHUTEIHLHAA 3aNINCKA

Pabouas nporpamma o ecrectBozHanuto s 10-11 kimaccoB cocTaBieHa Ha OCHOBE:

1. ®epepanbHOrO TOCYAApCTBEHHOrO  0OOpA30BaTENBHOTO  CTaHAApTa  CPEAHEro  OOIIero
oOpa3oBaHus,

2. IlpumepHoit OCHOBHOIM 00pa30BaTeNIbHOMN MPOrpaMMbl CPETHETO O0IIET0 00pa30BaHuUs;

3. MoaenbHON pernoHaaIbHOW OCHOBHOM 00pa30BaTeIbHON MPOrPaMMbl CPETHETO OOIIEro
o0OpazoBaHusl.

B paboueii mporpamme mpeaycMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHJIOB JCSTEILHOCTH
o0y4JaeMbIX, IPEICTABICHHBIX B MpOrpamMmax JUisi Ha4aJbHOrO OOLIEro M OCHOBHOTO OOILEro
oOpazoBanus. OpHako cojaepkaHHE JAHHOW paboyeil mnporpamMmbl HMMEET OCOOEHHOCTH,
OOyCIIOBJIICHHBIE,  BO-TIEPBBIX, = HWHTEIPUPOBAHHBIM  ECTECTBEHHOHAYYHBIM  MPEIMETHBIM
COJIep’)KaHUEM U, BO-BTOPBIX, TICUXOJIOTHYECKUMHU BO3PACTHBIMU OCOOCHHOCTSIMH 00yJYaeMBbIX.

Paboyas mporpamMma o eCTeCTBO3HAHUIO JJIsi CPEAHETO (TIOJTHOTO) 001Iero 0opa3oBaHus
Ha 0a30BOM YpOBHE COCTaBJIEHA W3 pacyeTa 4acoB, yKa3zaHHbBIX B ba3ucHom ydeOHOM IuiaHe
o0pa3oBaTeNnbHbIX yupexkaeHui obiiero odpasoBanus: mo 3 yaca B Henento B 10—11 kmaccax
(204 gaca 3a nBa roga OOy4CHHS).

[Ipy wu3yyeHuUM ecTEeCTBO3HAHUA, TJAE€ BEAYIIYI0O pOJIb WIpaeT IO3HaBaTeIbHAs
NESITEIbHOCTh, OCHOBHBIC BHJIbI Y4€OHOM IEATENBHOCTH OOYYalOIIUXCS Ha YpOBHE Y4eOHBIX
NEHCTBUI BKIIIOYAIOT YMEHHS XapaKTepu30BaTh, OOBICHSATH, KiacCU(PUIMPOBATh, OBIAIEThH
METO/IaMH HayYHOTO MTO3HAHMS, TIOJTHO M TOYHO BBIPAXKaTh CBOM MBICITH, apTYMEHTHPOBATH CBOIO
TOYKY 3peHHs, paboTaTh B TpyMINe, MNPEACTaBIATh W COOOHIATh E€CTECTBEHHOHAYUHYIO
uH(pOpMallMIO B YCTHOM W MNHCbMEHHOM ¢opme. Tak Kak eCcTeCTBO3HAHUE MpeIMeT
DKCIIEPUMEHTAJbHBIA,  OOydwarolguecs  MOJydaT  yMEHHWE  IUIaHUPOBaTh,  IPOBOJAUTH,
WHTEPIPETUPOBATh JKCIIEPUMEHT, JieJlaTh BBIBOJBI HA €ro OCHOBE M TIPE3EHTOBATH €ro
pe3yabTaThI.

Konnenmus kypca cOCTOUT B pacCMOTPEHUU 0OBEKTOB U SBIEHUIN €CTECTBEHHOTO MUPA B
rapMoOHUM (PHU3UKU, XUMUHU, OUONIOTUH, (U3NYECKOW Teorpaduu, aCTPOHOMHUU M OIKOJIOTHH.
[IpennaraeMplii Kypc €CTECTBO3HAHUS OTIMYAET OCHOBATEIbHBIM OXBAT BAXKHEWUIIHMX IMOHSITHH,
3aKOHOB M TEOpUH YAaCTHBIX Y4YEOHBIX JUCUUIUIMH, UX CHHTe3 B 000OIIeHHBIE
€CTECTBEHHOHAYYHBIC TOHSITHS, 3aKOHBl M TEOpPUH. 3HAYUTENbHAs 4YacTh Y4eOHOTO BpPEMEHHU
OTBOJUTCS Ha JaboparopHble U mpakTudeckue padotrel. @I'OC B kauecTBe 00s3aTEIBHOTO
aJieMeHTa TIpu OOYYEeHHH B CTApIINX KjaccaxX IIKOJIBI MPEAYCMAaTPUBAET BBHITIOJHEHUE KaXKIbIM

CTAapIICKIAaCCHUKOM MHIUBUAYAJIbHOI'O IIPOCKTA.



Pasnen 2. Conepxxanue y4eOHOro nmpeamera
10 kaace
Texnuka

B3aumocBs3b Mekay HAYKOIl U TeXHOJIOTUSIMH

Ucropus uzyuenus npuponsl. [Iporpecc B eCTECTBEHHBIX HAayKaxX M €ro BKIIAJl B Pa3BUTHE
UUBUIM3aUU. HM300pemenus OpesHeco Apkauma. MeToabpl HAay4HOrO TIO3HAHMS U HX
COCTaBIISIIOLIME: HAOMIOACHHUE, U3MEPEHUE, SKCIEPUMEHT, MOJEIUPOBAaHUE, TUIIOTE3a, BBIBO/,
NocTpoeHue teopun. Memeoponozuueckue HaOM0O0eHus: usMeHeHus Kiumama Yenaounckou
obnacmu. TeXHUKA IPOBENECHUS U3MEPEHUH U NIPECTABIEHNE Pe3yabTaToB. DyHIaMEHTaIbHbIE
MOHSTHS ecTeCTBO3HaHUs. EcTecTBeHHO-HayyHasi KapTHHA MUpA.

[Ipumepsl  cucTemaTuzallii W HAIVISIAHOTO — MPEJICTaBICHHMS  HAYYHOTO  3HAHUSA:
MPOCTPAHCTBEHHO-BPEMEHHBIE XapAKTEPUCTUKUA (HAHOMHUP U MHUKPOMHUP, MAKPOMUP, MEramMup),
nepuoanyeckuii  3akoH. IIpocTpaHCTBEHHBIE MOJEIM HEOPraHUYECKHMX M OPraHUYECKUX
COCIMHEHUI B COMOCTaBJICHMHM C HMX CBOWCTBaMHU. BiusHHMEe XMMHUYECKHUX MpENapaToB WU
9JIEKTPOMArHUTHOTO M3JIy4YeHHS HAa MHUTO3 B KIETKaX IPOPOCTKOB PACTEHUH C IMOMOIIBIO
MHUKpOIpenaparoB. BiusHue XMMHYECKHUX TMpernapaToB Ha MHUTO3 B KIETKaX IPOPOCTKOB
pacTeHuii ¢ TOMOIIBI0 MUKpPOIIpenapaToB. BiusHue 3I€KTPOMArHUTHOTO U3TyYEHUsI HA MUTO3 B
KJIETKaX MPOPOCTKOB pacTeHU. POb Hay4yHBIX AOCTHKEHUW B CO3JIAHUU HOBBIX TEXHOJIOTHIA.
MapkupoBka  MPOMBIIIJICHHBIX M MPOJOBOJBCTBEHHBIX  TOBapoB.  Mapkupoeka
nP0o0060JIbCHMBEHHBIX MOBAPOE, NPOU3EEOCHHBIX HA npeonpuamuax Yenadbunckou oonacmu.
[IpaBuna TexXHUKH OE30MACHOCTH TPH HCIIOJIB30BAHWU PA3JIMUHBIX CPEJICTB OBITOBON XHUMUHU.
DBOJIIOIHST TEXHOJIOTUH.

JHepPreTHKa M JHeprocoepexeHue

[IpoGnembl »HEproodecreueHus: HallMOHAbHBIE, perHOHaNbHbIE, JOKalbHbIE. IIpodnemol
Inepzooodecnevenus 6 UYenadbunckoit oodaacmu. 3aKOHBI COXPAHEHUS MacChl M HSHEPTUU.
[IpakTuueckoe MpUMEHEHHE 3aKOHOB coxpaHeHus. Buapl sHeprum. CBsizb MacChl M IHEPTHUHU.
DneKTposHEeprusi U crnocodsl ee moaydeHus. COOpKa raabBaHUYECKOTO SJIEMEHTA U UCIBITaHUE
ero geictBud. TemiaoBble W THAPOIIEKTPOCTAHUUU. aexkmpocmanyuu Yenabunckou
oonacmu. SlnepHasi dSHEpPreTHKa W TEPCHEKTUBBI €€ HCIOJIb30BaHHSA. JHEPronoTpedieHue u
9HEProdh(HEKTUBHOCTS. TI'ocyoapcmeennasn npozpamma Yenabunckoii obnacmu
«IHepzocoeperrcenue u nogvluieHue IHEPZEMUYECKON IPhekmugnocmuy (¢ U3MEHEHUAMU HA
26 oekaopsa 2019 zooa). Pacuem sHepeconompebieHusi wKovl. IKOIOTHUECKUE TPOOIEMBI
AHEPreTUYECKON OTPACIIH. AlnbTepHaTUBHAS SHEpreTUKa. IlIpouszeoocmeo
eéempoanepcemuueckux ycmanoeok AO «I'PI] Maxeesa». IlonydyeHue >JI€KTPOIHEPTUU U3

AJIbTCPHATUBHBIX HCTOYHHUKOB. PanmonansHOE HCIIOIB30BaHUE OHCPIrunu u 3HCpFOC6CpC)KeHI/IC.



Ceemoouoonoe oceewienue ynuy 6 Yenabuncke. DHepromnorpedlicHHEe MPUOOPOB Pa3HOTO
nokosieHusi. CyTouHble KOJeOaHUsl HAPSDKEHHS B CETSX DJICKTPOCHAOKEHHs. DHepreTudeckas
0e30macHOCTb. Aeapua na xomoéouname «Maak». TpaHCHAIMOHATIBHBIC MPOEKTHI B 00JacTH
SHEPreTHKU.

HaHoTexH0JIOTHM ¥ UX IPUJIOKEHHE

HanouacTuIis! B )KUBOHM U HEXKUBOW MIPUPOJIC: Pa3MEPbI, THITBI CTPYKTYPHI, PYHKIIHOHATBHAS
3HaYUMOCTb. OCOOCHHOCTH (U3UYECKUX W XHUMHUYECKUX CBOMCTB HaHoYacTHll. HM3yuenue
ceolicme Hanouwacmuy 6 HayuyHo-oodpazoeamenvhom uenmpe «Hanomexnonozuuy ®OI'AOY
BO «lOscno-Ypanvckuit 2ocyoapcmeennulii ynueepcumemy. MoJaeaupoBaHUE CIIEKTPOCKOIA
Ha OCHOBEe KoMmakT-gucka. Camoopranuszanus. MeToasl MONy4eHHS  HAHOYACTHULI.
IlIpouszeoocmeo ocobo uucmouix Keapuyeevlx kKonyenumpamos Ha 000 «Pycckuii keapuy»
(Kouuumoim). llonydenuwe rpadeHa u wu3yueHue ero ¢Gusuueckux cBoicTB. Ilomydenue
HAHOYACTHI[ «3€JCHBIM» CIIOCOO0OM, JIETEKTUPOBAHHWE HAHOYACTHI. METOoIbl H3y4YEHHS
HaHOMarepuayioB. M3mepeHue pasmepa MOJEKYJbl XKUPHON KHUCIOTHI MO IUIOIIAAU ISITHA €€
MOHOMOJIEKYJISIPHOTO CJIOSl HAa IOBEPXHOCTH BOJIbl. BiiMsiHNE HAaHOUACTHI] HA KUBbIE OPTaHU3MBI.
KouctpynpoBanue HaHomarepuasnioB. HoBble TEXHOIOTHH, CTPOSILIMECS HA HCIOJIB30BAHUU
HAHOYACTHI] ¥ MaTepUaloB, IMOJlydaeMblX u3 HUX. IIpou3eoocmeo uHHOGaAUUOHHBIX
JIAKOKPACOYHBIX MAMEPUAI08 ¢ UChOab306anuem Hanowacmuy na 000 «Aopuny. Bnusuue
HAaHOTEXHOJIOTUN HA Pa3BUTHE TEXHUKH. DKOJIOTUYECKUN aCTIEeKT HAHOTEXHOJIOTHH.

OcBoeHHe KOCMOCA M ero PoJib B )KU3HH YeJI0Be4YecTBA

Bcenennas: Teopusi BO3HUKHOBEHUS, CTPYKTypa, COCTaB, HBOJIOLMS. ACTPOHOMHS Kak
HayyHbIH (DYHAAMEHT OCBOEHMSI KOCMHMYECKOTOo mpocTpaHcTBa. Kocmonaemwr Henadumnckoi
oonacmu: M. Cypaes, E. Cepoea, Il.Ilonoeuu, I0. Illegghep. N3yuenue 3Be3aHOrO0 HEeba
HEBOOPYXEHHBIM IJ1a30M U € MOMOIIBIO Teseckona. Hugpoesoii kynonvuwiit nnanemapuit TPI]
«Anmasz». PakeTOHOCUTENHU, UCKYCCTBEHHbBIE CITYTHUKU, OPOUTANIbHBIE CTAHIIUH, TIAHETOXOMIBI.
Pakemno-kocmuueckue paspadvomku AO «I'PI] Maxkeesa» 6 Muacce. IlpoexTupoBaHue
OroTpaHcPOpPMAIIMOHHBIX MOJYJIEH Ul 3aMKHYTBIX CHCTEM (yTUJIM3alusl OTXOJ0B, IOJy4YeHUE
SHEpPIuu, TeHepauus Kuciopoja). lcrmonb3oBaHMe CHYTHUKOBBIX CHCTEM B cdepe
UH(POPMALIMOHHBIX TEXHOJIOTUH. BHedpenue cnymHuKkoevix HAGUZAWUOHHBIX MEXHON0ZUIL C
ucnonvzoeanuem cucmemovt IJTOHACC ¢ UYenadunckou ooéaacmu. Vicnonb3oBaHue
CIYTHUKOBBIX ~CHUCTEM TMpU TMPOEKTUPOBAHUU DKOJOTHYECKHX Tpomn. VHTepnperanus
CIIYTHUKOBBIX CHHMMKOB JJIi MOHUTOPUHIA II0KapOOIACHOCTH JIECHBIX MAacCHBOB. AHaIN3
JUHAMUKHA TPOIIECCOB 3PO3UU TOYB; M3y4YEHUE TEHJIEHIMHA pOcTa ypOAHOCHCTEM C MOMOILBIO
METOJIOB  JAMCTAHLMOHHOTO  30HAMpoBaHUA. COBpEeMEHHbIE HayYHO-HCCIIEIOBATEIbCKUE

ImporpaMmaI 1o HU3Y4YCHUTIO KOCMOCa n ux 3HA4YCHHUC. Htly'lele UCC/1e008AHUSA



aspoxocmuyeckozo gaxynromema DIAOY BO «IOxcno-Ypanvckuii 2ocyoapcmeeHHblil
yHugepcumemy. IIpoOnembl, CBsI3aHHBIE C OCBOCHHEM KOCMOCA, M MYTH WX PEIICHHUS.

MexayHapoiHOe COTPYIHUYECTBO.

Hayka 00 oxkpy»karwoiueii cpene

JKO0JIOrHYecKHe NpodeMbl COBPeMEHHOCTH

buocdepa: stanbl GopMUpPOBaHUS U CIICHAPUU PA3BUTHUS. IK0I02UYECKAA 0OCIMAHOBKA 6 2.
Kapabaw UYenabunckour obéaacmu. AKTyaabHBIE HSKOJOTHYECKHE NPOOJIEMBI: TI00AJBHEIE,
pPETHOHAJIBHBIC, JIOKAJIBHBIE, WX IPUYMHBl M CICACTBUS. J3azpA3HeHue ammocgepol
Yenadunckoit oonacmu. MeTosibl U3y4eHUs] COCTOSIHUS OKpYyXkaromien cpenbl. MccnenoBanue
COJIepKaHUs XJIOPUA-MOHOB B Ipo0ax cHera. AHaiau3 npod MUTHEBOM U BOJOIPOBOIHOM BOJBI, a
TaK)K€ BOJAbl M3 MPUPOAHBIX WCTOYHUKOB. 3acpasnenue 600 UYenabunckoit oodracmu
xumuyeckumu eeuwgecmeamu. OnpeleNeHUe pacTBOPEHHOIO KHUCIOPOAAa B BOAE IO METONY
Bunxknepa. BausiHue npoTHBOT0JIONEIHBIX PEAareHTOB, KUCIOTHOCTU CpPeAbl Ha POCT pacTEHUM.
IloBenenue mpocTeNInX B 3aBUCHMOCTH OT XMMHUYECKOIO COCTaBa BOJHOMU cpeasl. M3meHenus
OKpYXKaloIlled Ccpenbl, KaK CTUMYJ s DPAa3BUTUSA HAy4YHBIX MCCIEIOBAHUNW W TEXHOJIOTHH.
IKonozuueckue ycnoeua Qopmupoeanus u COXpaHeHus OUON02UYECKO20 PA3HO00pa3us Ha
FOsicnom  Ypane. EcTecTBEHHO-HayuyHblE€ NOJIXOJbl K PELICHUIO 3KOJOTMYECKHX MpoOieMm,
npupogocOeperaronye TeXHOJIOTHH. MEeXIyHapoIHble U POCCHICKHE MPOTPaMMBI pPEIICHUS
9KOJIOTUYECKHX MP0o0JIeM U uX 3PPEKTUBHOCTD.

B3anMocCBSI3b COCTOSIHUSI OKPYKaIOLIEH CPeAbl M 310POBbS Ye10BEeKa

Herpanamusa okpyxaromieil cpeasl. [IporpaMMbl MOHUTOpPMHIA KadyecTBa OKPYKAIOIIEH
cpenbl. T'ocyoapcmeennaa npozpamma «Oxpana okpyycarouwien cpeovt Yenabunckoi
oonacmu» na 2018 — 2025 200w1. VI3MepeHne eCTeCTBEHHOIO PaHallMOHHOTO ()OHA OBITOBBIM
no3umeTpoM. OLleHKa OINAaCHOCTH DPAaJMOAKTUBHBIX M3IYyYEHHMH. 3arps3HEHHE BO3YyILIHOM,
BOJIHOM CpeJibl, TOYBBI, IPUUUHBI U CIEACTBUS. I ocydapcmeennan IKo102uecKan IKCnepmu3a
u paspewtumensvuan oeamenvnocmv Munucmepcmea 3xonocuu Yenadunckoii odracmu.
[IIymoBoe 3arpsAsHeHue. OnexkrpoMmarHuTHoe Bozaeicreue. [IJIK.  DnekrpomarnutHOE
u3dydeHue npu pabore OBITOBBIX MPUOOPOB, CpaBHEHHME €ro ¢ u3nydeHueM BOm3u JIOIL
VY CcTOMYNMBOCTh OpraHu3Ma M Cpefibl K CTPECCOBBIM BO3AeHcTBUIM. 3a00seBaHUs, CBA3aHHbBIE CO
CHI)KEHMEM KauyecTBa OKpyKarolled cpenbl. Oukonozuueckana cumyauusa ¢ Yenadumnckoi
obnacmu: ¢paxkmel, nepcnekmuevl, Ippexkmuenvie nymu ynpaenenusn. VIHIuBUIYyanbHBIE
0COOEHHOCTH OpraHu3Ma IpH BO3JAEHCTBHM (aKTOPOB OKpyxkarmomeil cpeasl. CoBpeMeHHbIE
TEXHOJIOTUM COKpAILEHUS] HEraTWUBHOIO BO3JEHCTBUS (PAKTOPOB OKpYXKaroIIed Cpeabl.

Jkonocuueckuit  cmanoapm  Yenadbunckou - obnacmu.  Ouucmmuvlie  COOpyIHCeHUA



npomvluinennvix npeonpuamuii Yenaouncka. Ouenka 3p(QEeKTUBHOCTH CPEACTB IS CHIDKEHUS
BO3JICHICTBUSI HETaTUBHOTO BIMSHUS (AKTOpPOB cpelabl. HaydHble OCHOBBI MPOCKTHUPOBAHUS
3I0pOBOi cpenpl oburtaHus. [IpoekTHpoBaHHME PACTHTEIHHBIX COOOIIECTB JUIS TOBBLIIICHUS
KauyecTBa TEPPUTOPUU. IKojiocuueckue akuyuu 6 Yenadunckou obéaracmu no nocaoke

pacmenuil.

11 kaacce
Hayka 00 oxpy»karwomeii cpene

CoBpeMeHHbBIE METOIbI MOo/IePKAHUS YCTOWYHUBOCTH OMOreoleHo030B "
HCKYCCTBEHHBIX IKOCHCTEM

buoreonenos, cTpykrypa W OCHOBBI (DYHKIMOHHPOBaHUSA. BHOT€OXMMHUYECKHE MOTOKH.
buozeoxumuueckue ocoovennocmu ouocghepvr IOsxcnozo Ypana. KpyroBopoTbl BellecTBa.
[TpuHIMIIBI YyCTONYUBOCTH OMOTEOLeHO30B. CmpyKkmypa 6uoyeno3a 20poocKko2o (uKo1bH020)
napka. HayuHble OCHOBBI CO3JIaHUSI U IOJEpKAHUS MCKYCCTBEHHBIX 3KocucTeM. CpaBHEHME
(UIBTPAIIMOHHBIX TTOTEHIIMAJIOB PA3HBIX TUMOB MOYB. PazpaboTka ONTUMAIbHBIX THAPOTOHHBIX
cMeceil nns BEpPTHKAIbHOTO O3€JeHEHUs. Anpobdauus 2uOpONOHHBIX MEXHON0ZU 6
Azpounscenepnoii  akademuu UYenaduncka. VI3yueHue B3auMOCBSI3ed B HCKYCCTBEHHOM
DKOCHUCTEME — aKBapUyMe€ M COCTaBJICHHE Liened nuraHusd. [Ipons3BOACTBO pacTUTENBHOW M
KUBOTHOBOJYECKOW TPOJYKIUHU: MPOOJIIEMBbl KOJIMYECTBA M KadecTBa. Pewenue oOanHbix
npoonem Ha npumepe azpoxonounza «Pasuc». Knactepubplii monxon kak —crmocod
BOCCTAHOBJICHHSI OMOTC€OXUMHYECKUX MOTOKOB B MCKYCCTBEHHBIX dKOCHCTEMaX. AHTUOMOTHKH,
HNECTULHU/IbI, CTUMYJISTOPBl pOCTa, yAOOpeHus U UX MNpuUpoAHble aHanoru. Ilpumenenue
necmuyuoose na meppumopuu Yenaounckoiu oonacmu (0annvie Munucmepcmea ceibcKo2o
xo3aiicmea Yenadunckou oonacmu). Onenka 3p(HEeKTHBHOCTH MpPenapaToB, CTUMYJIUPYIOMINX
pocT pacteHuid. M3yuenune BAUSHUS MUKPOOHBIX MPENapaToB Ha pOCT pacTeHuil. I opodckoii Hop
Yenabuncka kaxk 3Ixkocucmema. IlpobnemMa  yCTOMYMBOCTM  TOPOJCKHUX  IKOCHCTEM.
[IpoekTupoBaHue MapKOBBIX TEPPUTOPHIA, TA30HOB, JIECOMOJIOC C TOUKHU 3PEHUST YCTOMYMBOCTH.

IIpoGJieMbI 0TX010B M 3arpPA3HEHUs] OKPYKAIOLIEH Cpebl

[IpoGnema yBenM4eHUs KOJUYECTBA OTXOJOB. BBITOBBIE, KOMMYHAIbHBIE, TPOMBIIUICHHBIE
OTXOABl. Ymunuzauua npomvliuuieHnvix u 0blmoevix omxo0o6 ¢ Henabumnckoit oonacmu.
HccnenoBanne MarepualioB C TOYKHM 3peHus Ouopasznaraemoctu. COBpeMEHHbIE TEXHOJIOTUU
cbopa, XpaHeHUs, IepepabOTKU M YTUIU3ALUU OTX0J0B. Cucmema pazoenbHozo coopa mycopa
¢ Yenaouncke u Koneiicke. CpaBHEeHHE CKOPOCTH MepepabOTKH pa3HbIX THUIIOB OPraHHMYECKUX
OTXOJIOB B XOJI€¢ BEPMHKOMMOCTUPOBaHUA. [I0AX0AbI K COKpALIEHUIO OTXOAOB, 0€30TXOAHbIE

texHosioru. 000 «Anvmepmay — 6e30mxo0Hoe npeonpusmue no nepepadomke 6mopuUUHbvIX



nonumepog. VICTOUHUKM 3arps3HEHUs OKpyxawouieil cpenpl. Hcmounuku 3azpa3HeHus
oKpyxcarouwieil cpeovl ¢ Yenadunckoin odaacmu. llepCcrieKTUBHBIE TEXHOJIOTUHU JIMKBUJIALIUN
IIOCJICICTBUM 3arpsA3HEHUS OKpYXKarolen cpenbl. PexynbTuBanus Mo4Bbl U BOJHBIX PECYpPCOB.
Pexynomusayusa xeocmoxpanunuuia ¢ Kapaoawe. Cuctembl Bon0O4YUCTKH. Ilepexoo
Yenaduncko20 YUHK08020 3a600a HA 3AMKHYMYIO CUCHIEMY OUUCMKU 600bl. MeXTyHapOaHbIE
IPOTpaMMBbI IO 0OpAIEHUIO ¢ OTXOJaMH M COKPAICHHUIO BO3ACHCTBHSI Ha OKPYKAIOIIYIO Cpedy,

uX 3PPEKTUBHOCTD.

310poBbe

CoBpemeHHbIe MeIMIIMHCKHE TEXHOJIOTHH

310poBbE  YeNOBEeKa: CHCTEeMHBI moaxon. HopmanbHas ¢usmonorusi 4YejgoBeKa.
OcobeHHOCTH (PYHKIIMOHUPOBAHUS JbIXATEIbHOM, KPOBEHOCHONW M JIPYIMX CHUCTEM OpraHu3Ma.
M3MeHeHHe *KU3HEHHON €MKOCTH JIErKMX B 3aBUCHUMOCTH OT BO3pacTa, OT TPEHHMPOBAHHOCTHU
opranusma. @U3NOJIIOTMYECKUE [T0KA3aTeIN OpraHu3Ma 4eloBEeKa U UX HOPMalbHOE 3HAUYEHHUE.
Bnusaue Qusnueckoil Harpy3kd Ha (U3HOIIOTHYECKHE II0KA3aTEeNId COCTOSIHHS OpraHu3Ma
yejoBeKa.  MEOUIMHCKHE  TEXHOJOIMHM  JMarHOCTUKM  3aboneBaHud.  Meduyunckue
ouaznocmuueckue yenmpvl Yenadounckoi obénracmu. CpaBHUTEIbHBIA aHAIW3 MPOSBICHUS
NaTOJIOTUU Ha OCHOBE 00pa3I[0B PEHTT€HOBCKUX CHUMKOB. MIHTEprpeTanus pe3yabTaToB 00MIero
aHaJM3a KpOBU U MOYM. BO3MOXKHOCTH M MEPCHEKTHBBI METONOB NMPO(UIAKTUKU, TEPANUU U
BOCCTaHOBJIEHUs opraHusma. JleifictBue aHTUOMOTHKOB Ha OakTepualibHble KynbTyphl. [loaxo/s
K MOBBIIIEHUIO 3()()EKTUBHOCTH CUCTEMBI 3PAaBOOXPAHEHUS.

Nudexunonnpie 3a001eBaHus U UX NPOoPUIaKTHKA

Nudexunonnpie 3a0oneBanuss U ux Bo30yauTenu. CrocoObl mnepeaaur WHQPEKIIMOHHBIX
3a00JeBaHN U colMaIbHbIE (PaKTOPbI, CIIOCOOCTBYIOIINE UX pacnpocTpaHeHuto. MccnenoBanue
cOCTaBa MUKPOOPTaHMW3MOB B BO3/yX€ IMOMEINIEHHH 00pa3oBaTenbHON opranuzanuu. IMMyHHas
CUCTEMA U MPHUHLIMIBI ee padboThl. OcoOeHHOCTH (PYHKIMOHHUPOBAHUS MMMYHHUTETA Y Pa3HBIX
rpynn HaceneHus. CrnocoObl NpouiIakTUKU HH(QEKIMOHHBIX 3a0oseBaHuil. /leamenvnocmo
I'BY3 «Obnracmnoii Llenmp no npogpunaxkmuke u oopvoe co CIIH/[om u unghexyuonnvimu
3abonesanuamuy. Bnusaue pexxumoB CBUY-o0paboTkM Ha COXpaHEHHME >KU3HECIOCOOHOCTH
MUKpPOOPraHu3MoB. BiusiHue pa3iuuHbIX KOHLIEHTPALMHA MOBEPXHOCTHO-aKTHBHBIX BEIIECTB.
O} PexkTUBHOCTh BO3AECUCTBUS OAKTEPUIIMIHBIX IPENapaToB B Pa3IUYHBIX KOHILIEHTPALMIX Ha
KHU3HECTIOCOOHOCTh MHUKPOOpPraHu3MoB. Baxiunauus. Eiwcezoonas maccoean eaxkuyunayus
npomug cpunna ¢ UYenabunckoit ooaracmu. HanpaBlieHHOCTh MEAUIMHCKUX IPENapaToB IS

00pb0BI ¢ MHPEKIIMOHHBIME 3a00JieBaHUsIMU. COITMOIOTHYECKOE MCCIEA0BAHNE MCTIOIB30BaHUS



HacesjeHueM mep npodrtaktuku uHpekui. [Ipodbrema pa3BUTHs YCTOWYNBOCTH BO30OyAUTENICH
3a0oneBaHui. Mex1yHapoJHbIE IPOrpaMMBbl IO 60pbOe ¢ HHPEKITMOHHBIMH 3a00JIEBaHUSIMH.

Hayka o npaBHWJILHOM NUTAHUH

Metabonu3m, Kak OOMEH BELIECTBOM M SHEprueil Ha ypoBHe opraHusMa. [IpuHUUIIBI
(GYHKIIMOHUPOBAHUS MUILIEBAPUTEIbHOM cucTeMbl. KadecTBO NpPOAYKTOB MUTAaHUS C TOYKH
3peHHs] OJHEPreTUYEeCKOH IIEHHOCTH | COJEpXKaHWA TOJIE3HBIX M BPEOHBIX BEIIECTB.
HccnenoBanue 3HEPreTHYECKOro MOTEHIIMAa PAa3HbIX MPOIYKTOB, COOTHECEHHE UH(POPMALIUH C
HAAMHUCSIMH Ha TOBape. AHanu3z cocmasa npPoOyKmMoe RNUMAHUA, HPOU3BOOUMBIX HA
meppumopuu Yenaounuckoii oonacmu. CopepkaHue BUTAaMUHOB B NPOAYKTaX MHTAHUS.
Conepxanue HUTPATOB B IMPOAYKTaX MUTAaHUA. 3HaYeHHE COANTaHCHUPOBAHHOTO MHTAHUS JUIS
noAJepKaHus 3740poBbsi. [IponoplnoHalbHOCTh pallMOHa MUTAHUS, COOTBETCTBUE MAacChl Teja
BO3pacTHON HopMe. COIMOJIOTHYECKOe HCCIIEeIOBaHNE MUTATEIbHBIX MPUBBIYEK B 3aBUCHMOCTHU
OT TMOJIa, BO3pacTa, COLMAIBHOTO OKpyxKeHHus. lluimieBbie 100aBKU: TOJE3HBIE CBOWCTBA U
no6ouHble A(PPEKTH UX UCHOIB30BaHUA. JlMeThl 1 0COOEHHOCTH WX NpUMeHeHHs. Pa3zpaborka
cOaTaHCUPOBAHHOT'O MEHIO JUISl pa3HbIX IPYIIN HACEIEHMUSL.

OcHOBBI OMOTEXHOJIOTHH

Tpaguionnas GMOTEXHOJIOTHS: TPOU3BOJCTBO MPOIYKTOB MUTAHUS, ITepepadOTKa OTXOOB.
HccnenoBaHnue KUCIOMOJIOYHOM MPOAYKLUMH Ha MPEAMET COAEpPNKAHUS MOJOYHOKHCIIBIX
OakTepui, cocCTaBleHUE 3aKBacok. IIpouzeo0cmeo KuciomonouHslx npooyKmoe Ha
Monoko3zasooax Henabunckoiut oonacmu. ViccnenoBanue BIUSHUS TeMIEpaTypbl Ha IMPOLIECC
cOpaxrBaHUs caxapoB ApoxokaMu. MomnekynspHas 6uoTexHosorus. M3yueHune nepokcuaasHon
AKTUBHOCTH B Pa3JIMYHBIX 00pasnax pacTUTeNbHBIX TKaHed. CTpykTypa W (QYHKIHS
HYKJIEMHOBBIX KHCIOT. CuHTe3 Oenka. Kierounas mmkenepus. ['ennas tepanus. [lpumenenue
OMOTEXHOJOTHH B 3/IPaBOOXPAaHEHUH, CEIbCKOM XO3SHUCTBE M OXpaHE OKPYKAIOIIEH Cpesbl.
buomexnonozuueckue npuemsl nosviiieHuA RPOU3EO0CMEa 2060UHDBL 8 CENbCKOM XO03AUCMEE
Yenabunckoii obéracmu. BivsHue mpenapatoB TYMHUHOBBIX KHCIOT Ha POCT pPACTEHUM.

MupoBoii peIHOK OnoTexHoJorui. [lepcreKTuBbI pa3BUTHSI POCCUHCKOIO CETMEHTA.

Pa3znen 3. TemaTuveckoe JIaHUPOBAHHUE

TeMaTnuyeckoe NIAaHMPOBaHUE Kypca ecrecTBo3HaHus 10 kiacca

Pasznen KoaunuyecTBO 4acoB

B3aumocssi3p Mex1y Hayko# u TexHoiorusmu (20 gacoB) 20

DHepreTukKa v YHEProcOEPeKEHNE 22




HanoTtexHomorum u ux MMPUITOKCHUC

18

OcBoeHME KOCMOCA U €0 POJIb B JKU3HU YEJIOBEUYECTBA 12
DKOJIOTHYECKHUE TPOOIEMbl COBPEMEHHOCTH 14
B3anMoCBsI3b COCTOSTHUS OKPYKAIOWIEH CpeIbl U 310POBbS 6
1
YeJI0BeKa
TeMaTnuyeckoe MIAHMPOBaHUE Kypca ecTecTBo3HaHusA 11 kiacca
Paspnen
KosmuecTBo yacos
Muxkpomup o1
UeioBek  €ro 310pOBbE 21
EctecTBo3HaHMe Ha ciyk0e deraoBeka 23
Pe3epBHOE Bpems 7

Pa3znen 4. Ilinanupyembie pe3yJibTaThbl OCBOCHHUSI Y4e€0OHOI0 MpeaMera

1.1. JIMYHOCTHBIE INIAHMPYEMbIe Pe3yJIbTaThl

YYI JInuHocTHBIE pe3yabTarhl 00y4yarmmxcs 10 u 11 kiaccoB
10 kace 11 kace

1. Camoonpenesenne | /./. Cdopmuposannocmo 1.1. Cdopmuposannocmo
(1m4HOCTHOE, poccuiickou 2padtCOaHCKOU | pOCCUUCKOU 2PacNCcOancKou
JKU3HEHHOe, UOEHMUYHOCIIU.  NAMPUOMUBMA, | UOEHMUYHOCIY, — NAMPUOMUIMA,
npodeccuoHaIbHOE) | yeadxcenus k Omeuecmsy u coemy | yeadceHusi K c80emMy Hapooy,
Hapooy, uyecmea 20poocmu 3a | 4yecmeda omeemcmeeHHOCmu
ceotl kpail, ceoro Poouny nepeo Poounoii, 2opoocmu 3a
ceou  Kpau, ceoro  Poouny,
npouiioe u Hacmosuwee
MHO2OHAYUOHAILHO20 Hapooa
Poccuu, chopmuposanHocms
VBAdHCeHUs! 20Cy0apcmeenHvLX

cuM80108 (2ep6, graz, 2umH)
1.2. Ocosnanue ce0UX 1.2. Cdopmuposannocmo
KOHCMUMYYUOHHBIX — NpA8 U | 2PANCOAHCKOL  HO3UYUU KAk

obs13aHHOCMeEl, Y8adiceHue 3aKOHA
U npasonopsaoKa

AKMUBHO20 U OMEEMCMBEHHO20
YleHa POoCCULICKO20 0Owecmaa,
0CO3HaWe2o ceou
KOHCMUMYYUOHHble — npasa U
obs3anHoCcmiu, yeasxicaouezo
3aKOH U NPABONOPOOK

1.3. Cdhopmuposannocmo
Camoy8adtcenus u «300poeouy «A-

1.3. Obnadanue  wyscmeom
CcOOCMBEHH020 00CMOUHCMEA




YV

JInyHoCTHBIE pe3ybTaThl o0yuarommxcs 10 u 11 kiaccon

10 xknacc 11 kaace
KOHYenyuu»
1.4. Yemouuueas ycmanoska Ha 1.4. IIpunsmue mpaouyuoHHvIx
npuHamue 2YMAHUCTNUYECKUX, | HAYUOHAIbHBIX u
0eMOKpamu4eckux u | obweuenoseueckux
MpaouUyUOHHbIX yenHocmeu | yMAHUCTNIUYECKUX u
MHO20HAYUOHATILHOZ0 0eMOKpamu4eckux yeHHocmel
poccuticko2o obujecmasa
1.5. Oco3nanue  8adxicHocmu 1.5. I'omosHoCmb K CydHCeHUo
cnyorcenusi  Omevecmsy,  e2o | Omeuecmsy, e2o 3awjume
3auumol
1.6. Ilpoexmuposanue 1.6. Chopmuposannocmo

COOCMBEHHBIX HCUSHEHHBIX NAAHO8
6 OMmMHOWEHUU K OdlbHenuel

0CO3HAHHO20  6blOOpa  OYOywell
npogeccuu, 6 mom uucie ¢

npogheccuoHanbHoll yuemom nompeoénocmeil
oesmenbHOCmu c yuemom | pecuoHa, U B03MOICHOCMEN
COOCMBEHHBIX BO3MOJNCHOCHEN, U | peanu3ayuu cobcmeeHHbIx
ocobenHocmell pvIHKA mMpyoa U | JCUSHEHHBIX NIAHO8, OMHOUEHUE
nompeonocmeii pecuona K npogeccuonanvhoi
oesmenbHOCMU Kax
803MONCHOCMU yuacmusl 8
peutenuu JIUYHBIX,
00WecmeeHHbIX,
20Cy0apCcmeeHHbIX,
00WEeHAYUOHATIbHBIX NPOO.IeM
1.7. Cdhopmuposannocms 1.7. Copmuposanrnocms
YenoCcmHo20 MUPOBO33PEHUS, | MUPOBO33PEHUS,
COOMBEemcmayouLe2o COOMBemcmayouLe2o
COBPEMEHHOMY YPOBHIO PA3GUMUSL | COBPEMEHHOMY YPOBHIO PA38UMUs
HAayKu u 00UlecmeeH ol | HayKu u 0bujecmeeHHol
NPAKMuKu, VUUMBIEAIOWe20 | NPAKMUKU,  OCHOBAHHO20 — HA
coyuanvbHoe, KYIbMypHoe, | duanoze KyIbmyp, a makice
A3bIKOBOE, 0yX08HOE | pA3IUYHBIX POPM 00UECNEEHHO20
MHO2000pazue COBPEMEHHO20 | CO3HAHUS,  OCO3HAHUE  C80e20
Mupa Mecma 8 NONUKYIbMYPHOM MUupe
2. 2.1. Chopmuposannocmo 2.1. Copmuposannocms
CMbICTI000pa30BaHNe | YCMOUYUBLIX — OPUEHMUPO8 — HA | OCHO8 camopazeumuisl u
camopazeumue u | camogocnumanusl 8
camosocnumanue 8 | coomeemcmeuu c
coomeemcmauu ¢ | obweuenoseyeckUMU YeHHOCMAMU
obueuenoseyeckumMu u  udeanamu  2pariCOAHCKO20
JHCUSHEHHbIMU — YeHHOoCmAMU U | odwecmea
uoeanamu
2.2. Cehopmuposannocme 2.2. T'omosnocmo u
camocmosmenbHocmu 6 y4ebHOu, | CHOCOOHOCMb K
NPOeKMHOU U Opyeux  6uUOax | CAMOCMOSMENbHOU, MEOPUECKOl
oesamenbHOCmu u omeemcmeeHHoU
oesimenbHOCMuU
2.3. Cdhopmuposannocms ymenuil 2.3. Copmuposannocms

compyonuyecmea co
c8epCMHUKAMU, oemovmu

HA6BbIKO6 compdeuqecmea co
C6EPCMHUKAMU, oemobmiu




YV

JInyHoCTHBIE pe3ybTaThl o0yuarommxcs 10 u 11 kiaccon

10 xkaacce 11 kaace
MAaouLe20 803pacma, 83pOC-IblMuU | MIAOULe20 803PACMA, 63POCIbIMU
68  obpazosamenvHou,  0bWe- | 8 006pazosamenvHol,
CMEEHHO NnONe3HOU,  Y4ebHO- | 0OWeCmBeHHO NONEe3HOU, YYeOHO-

UCCc1e008amenbCKol, NpoOeKmHol
U Opyeux 8U0ax 0essmebHOCmu

uccneo008amenbckou, NpPoeKmHou
U Opyeux U0ax 0essmebHOCmu

2.4. Cnocobnocmb gecmu ouanoz

24. Chopmuposannocme

¢ Opyeumu ar00bMU, OOCMUSAMb 8 | MOAEPAHMHO20 — CO3HAHUSL U
HeMm 83AUMONOHUMANUS, | NOBEOEHUsL 6  NOJUKYIbIMYPHOM
Haxooums  obwue  yeau U | Mupe, 20MOBHOCMb u
compyOHUYamy ons ux | cnocobnocms gecmu  Ouani0e ¢
docmudiceHus opyeumu a00bMu, 00CMucams 8
HeM 83AUMONOHUMAHUS,
Haxooums  obwue  yeiu U
compyOHUYamy ons ux
QoCmudiICeHUs
2.5. Chopmuposannocms 2.5. Chopmuposannocme
npeoCmasieHuil. 0 He2AmuHbIX | CHOCOOHOCMU — NPOMUBOCMOSNb
nocueocmeusix IKCmMpemusma, | uoeonocuu IKCmpemuzma,
HAYUOHAUZMA, KceHogobuu, | HayuoHaiusma, Kcenogoobuu,
OUCKPUMUHAYUU NO COYUATLHBIM, | OUCKPUMUHAYUU NO COYUATLHBIM,
PeNUSUOZHBIM, PACOBLIM, | PENUSUOZHBIM, Pacoguvlm,
HAYUOHANbHLIM ~ NPUSHAKAM O/ | HAYUOHANbHLIM — NPUBHAKAM U

JUu4YHocmu u 0611/;607’1’1661

OpyeuM He2amueHblM COUUAIbHbIM
A6EeHUAM

2.6. Hanuuue nompeonocmu 6

2.6. llpunamue u peanuzayus

Qusuueckom yenHocmetl 300p06020 u

Camoco8epuIeHCmeo8anuy, bezonacnoco  obpaza  JHCu3HU,

3anHAMuUAX CNOPMUGHO- | HATUYUe nompebHocmu 6

0300pOBUMENbHO Quszuueckom

0esmenbHOCmbIO, Henpusmue | camoCco8epueHCcmeo8arul,

8PEOHbIX ~ NPUBbIYEK:  KVPEHUs, | 3AHAMUSX CnOpmMuGHo-

ynompebienus anKo2075, | 0300pOGUMENbHO

HApKOMUKo8 0esamenbHOCMbIO, Henpusimue
BDEOHbIX ~ NPUBLIUEK:  KYPEHUs,
ynompebnenus anKoz2oJis,
HAPKOMUKOG

2.7. Chopmuposannocme 2.7. Copmuposannocms

OMBEMCmMEeHH020 OMHOWEHUS K
cobcmeeHHoOMYy — uzuueckomy U
ACUXOTI02ULECKOMY 300P08bIO0, KAK
cobcmeeHHoMy, mMax u opyeux

bepescHoco, OmeemcmeeHHo20 U
KOMNEMEHMHO20 OMHOWEeHUsL K
Qusuueckomy u
ACUXONOUUECKOMY 300P08bI0, KAK

Jooetl, 6ladeHue  OCHOBAMU | COOCMBEHHOMY, MAK U Opyaux

OKA3aHUs Nepeoti NOMOWU model, — yMeHue  OKA3blAmMb
nepeyro NOMOowb

2.8. Cnocobnocmo K 2.8. T'omoenocms u

Camoodpaz08anuIo U OP2aHU3AYUU | CHOCOOHOCMb K 00pA308aHuUio, 6

camoobpazosamenbHoU MoM yucie camoobpasosanuio, Ha

oesmenvbHocmuy O O0CIMUNCEHUS
00pazo8amenvHbiX pe3yibmamos

npomssceHuu 8cell HCU3HU

2.9. [lonumanue neobxooumocmu

2.9. Cehopmuposannocms




YV

JInyHoCTHBIE pe3ybTaThl o0yuarommxcs 10 u 11 kiaccon

10 xknacc 11 kaacc
HenpepvlgHo20  00pA308aHUA 6 | COHAMENbHO20  OMHOWEHUS K
UBMEHAIWEMC  Mupe, 6 MOM | HeNpepbleHOMY 00pPA308AHUI0 KAK
yucne 8 cghepe | ycnosuro YCHewHoll
npogheccuoHanbHoll npogheccuoHanbHoll u
oesimenibHOCmU 00WecmeeHHOol OessmelbHOCmU
3. HpaBcTBeHHO- 3.1.  Oceoenue u  npunsmue 3.1. Chopmuposannocme
ITHYECKAS obujeuenoseyeckux  MOPAIbHLIX | HDABCMBEHHO20  CO3HAHUA U
OpHUeHTAaIUs HOpM U YeHHocmel noseoeHusi Ha OCHOBe YCB0EHUs
obujeuenoseyeckux yeHHocmeli
3.2. Cehopmuposannocme 3.2. Chopmuposannocme
COB8PEMEHHO 9KOJIO2UHECKOLL | IKOI02UYECKO20 MblULTeHUs,
KYIbMmypovl, NOHUMAHUSA GIUAHUA | NOHUMAHUS GIUAHUSL COYUANLHO-
COYUANLHO-IKOHOMUYLECKUX IKOHOMUYECKUX  Npoyeccos Ha
npoyeccoe Ha cocmosiHue | cocmosnue npUpooOHoU u
NpUPOOHOIL cpedvl COYUATILHOTL cpeovl;
npuobpemenue OnvlmMa 5K0N020-
HanpaeienHoll 0esimelbHOCmu
3.3. Ipunsmue yeHHocmeu 3.3. Copmuposannocms
ceMeuHOl JHCU3HU 0MBEemMCcmeeHH020 OMHOUEHUS K
CO30aHUIO  CceMblU HA  OCHOBe
OCO3HAHHO20 NpuHAMUS
YeHHOCmell CeMeltiHOoU HCU3HU
3.4. Cdhopmuposannocms 3.4. Copmuposanrnocms
ICMEMUYeCcKoe0 OMHOWEHUSL K | ICMEeMmuUYecKkoe0 OMHOWEHUs K
NpOOYKmMam, Kaxk COOCMBEHHOU, | MUpy, 8KIIOYds IcCmemux)y Ovima,
mak u opyeux Jaioodetl, Y4eOHO- | HAYYHO20 u MexXHUYeCcKo2o
uccne008amenvbCKoll, NpoeKmHol | meopyecmaa, cnopma,

U UHBIX BUOO8 OessmelbHOCIU

06W€CM6€HHZ)ZX OMHOUIEHUL

1.2. MeranpeaMeTHble INIAHMPYEMbIe pe3yJbTaThl

YHusepcaiu MeranpeaMeTHbIE IJIAHUpPYeMbIe TunoBble 321241 M0
bHbIE pe3yabTaThl ¢hopmupoBanuio YY/JI
yuyeOHbIE (MeTanpeaMeTHbIE
JAeicTBUA TEXHOJIOTHH)

PeryasiTuBHbIe YyHUBEpPCAJIbHBIE YUeOHbI€ [1eiiCTBUSA
P P11 CaMOCTOSITENIBHO ONPENEIATh LN JeATENbHOCTH, [TocranoBka U pelieHue
Ilenenoara | 3a1aBaTh apaMETPhl U KPUTEPUH, II0 KOTOPHIM MOKHO V4eOHBIX 3a7a4, B TOM
HUE ONPENENNUTD, YTO LENb JOCTUTHYTA; qucie TEXHOJIOTUS

P1>CraButh U GOpMYIUPOBATH COOCTBEHHBIC 33/1a4H B «TIepEBEPHYTHIN KIacc»

00pa30BaTeNbHOM IEATEIbHOCTH U JKU3HEHHBIX CUTYAlUsAX | [TosTamuoe
P; P21 BeiOupath myTh TOCTHKEHUS 1€, IJIAHUPOBATh dopMupoBanne
[TnanupoBa | PEUICHUE MOCTABICHHBIX 3a/1a4, ONTUMHU3HUPYSI YMCTBEHHBIX JICHCTBHIA
HHE MaTepHAIbHBIE 1 HEMATEPUAJIbHBIE 3aTPATHI TeXHOIOTHS

P> > CaMOCTOSITENIBHO COCTABIIATh TUIAHBI IEITETbHOCTH (hOpPMHUPYIOLLIETO

P> 3 Ucnione30BaTh Bce BO3MOXHBIE PECYPCBI IS ONCHHBAHHS, B  TOM

JIOCTHKEHHS TTOCTABIICHHBIX LEJEN U peannu3alyy IUIaHOB - MpHeM

eI TENBHOCTH

«IIPOTHOCTHUYECKAS
P24 BeiOupaTh ycnemHble CTpaTeruy B pa3iInyuHbIX
CaMOOLICHKa»

CUTyalluAX




YHusepcaiu MertanpeaMeTHbIe IJIAHUpPYeMble Tumnossle 3a1a4u M0
bHBIE pe3yabTaThl ¢opmupoBanuo YY ]|
y4yeOHbIe (MeTanpeaMeTHBIe
JAeliCcTBUSA TEXHOJIOTHH)
Ps P31 OnenuBaTh pecypchl, B TOM 4uClle BpeMs M Apyrue | ['pynmnoBsie U
[TporHo3up | HEMaTepuasbHBIE PECYPChI, HEOOXOUMBIE Ul JOCTHKEHUS | HHIAMBHIyaIbHOE
OBAaHIME IIOCTaBJICHHOU LIEJIN MPOEKTHI
P3> Opranu3oBbiBaTh IPQPEKTUBHBIA IMOUCK PECYPCOB, | YyeQHO-
HEOOXOAUMBIX JJIS IOCTHKECHHUS ITOCTABICHHON 1N HCCIIEI0BATEbCKAS
P33 OuenHuBatb BO3MOXKHBIC IOCICACTBHS JOCTHXKCHUS | jeqrebHOCTD
MOCTaBJICHHON IIETTM B JIEATEIHPHOCTH, COOCTBEHHON YKU3HU Keiic-MeTos
M OKH3HH  OKPYXAIOWMX  JIFOJCH, OCHOBBIBA’ACh HA | VyeEHo-
;oo%amemmx STUKH U MOPaIH 1O3HABATEIbHEIC I
§4 4.1 CaMOCTOATENFHO OCYIIIECTBIIATh, KOHTPOJIUPOBATH U yaeBHO-TPAKTHYECKHE
K KTHUPOBATH JICATCILHOCTh
OHTPOJIb M | KOPPCKTHPOBATE NCATCIBHOC 3agaun «Pa3pemienue
KOPPEKUMS _ po0J1eM / IpoOIeMHBIX
PsOnenka | Psi COHOCT&BEI)ITB MOJYHEHHDIH PESYIBTAT ASATENLHOCTH € | cyrrvaryity, L [eHHOCTHO-
;OCEIBHGHHOH 3apanee LCIbIo _ CMBICJIOBBIE YCTaHOBKWY,
f_’{e 6.1 BiiazieTh HaBblkaMy M03HABATEILHOI pedekcun Kak «Pedriexcus»,
OCO3HAHUS COBEPINIAEMBIX JIEHCTBUIA U MBICITMTEIbHBIX
O3HaBatel P A . «CamocrosTenbHOoe
MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN, TPAHUI] CBOETO
bHA pou » X Pe3y » TParui IpHOOpPETEHNE, TIEPEHOC 1
pedrexcus | 3HAHUS M HE3HAHNS, HOBBIX II03HABATEIIBHBIX 3a/a4 U 9
HWHTETpalys 3HaHAN,
CPEJIICTB X JOCTHKCHUS
«Camoopranuzanus u
Py P71 CaMOCTOATENHHO OLIEHUBATh M IPUHUMATD PEILICHHUS,
CaMOPET YA
[MpunsTHe ONPENIETSIOINE CTPATETUIO MTOBEJICHHUS, C YUETOM
peleHuit TPaKJIaHCKUX U HPaBCTBEHHBIX IIEHHOCTEH
Ilo3naBaTe/ibHBbIE YHHBeEPcAJIbHbIE YUeOHbIe 1eiCTBUS
JIg ITg 1 VickaTb 1 HaXoqUTh 00001eHHbIE C1I0cO0BI pemieHus | CTpaTeruu CMBICIOBOTO
[To3naBaren | 3ama4 YT€HUA, B TOM YHCIIE
BHBIE I3 > Bnafetb HaBbIKaMu pa3peiieHus mpooaem IIOCTAHOBKA  BOIIPOCOB,
KOMIIETEHII H8,3 OCY]J.I@CTBJ'IHTL CaMOCTOSITEIbHBIN TOUCK METOOJOB COCTAaBJIEHUE IJIAHOB,
uu, penieHus TPaKTUYECKUX 3a7a4, TPUMEHSTh Pa3INIHbIE CBOIHBIX Tabmui, rpad-
BKJIFoyarorr | METOABI NOSHAHWA CXEM, Te3UpOBaHUE,
A€ HABEIKH Il 4 Pemiate 3a7a4um, HAXOANIAECS HA CTHIKE HECKOJIBKUX KOMMEHTHPOBAHHE
yue6HO- y‘;‘?”’ﬁ AHUCTUIITAH 5 Keiic-meron
HCCIIENOBAT g5 Hcnonb3zoBarh OC6HOBHOI/I QITOPUTM HCCIIETOBAHUS MesknpeameTHbIe
N P pPEIICHUU CBOUX HO-TIO3HABaTEIBLHBIX q
€IIbCKOU U pu pete CBOMX yHCOHO-TIOSHABATCIL 3aja . | ”HTErpaTUBHbBIE
. g6 Vcmonmpb3oBaTh OCHOBHBIE MPUHIUIBI MPOSKTHON
Ilge U
MIPOEKTHOMU MOrPYKEHUS
JIeATeTLHOCTH npu perieHun CBOUX yaeOHo-
IEeSITeIbHOC Meton MEHTAaJIbHBIX
MO3HABATENbHBIX 3a7ad W 3aJad, BO3HUKAIIMX B
™ KapT

KYJbTYPHOU U COIIMATBHOMN KU3HU

Il37 BricTpauBaTh WHAMBHIYAJIbHYIO 00pa30BaTEIbHYIO
TPAEKTOPHIO, YUYUTHIBAs OTPAHUYEHHS] CO CTOPOHBI JIPYTUX
YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS

IlIsg Mensate W yIOepKWBaTb pasHBIC
TTO3HABATEJIBHON JIEATENBHOCTH

Ilzo TlposBAsTH CHOCOOHOCTH K  WHHOBAIMOHHOM,
AHAJIUTUYECKOM, TBOPYECKOIA, WUHTEJUIEKTYaJIbHON
JESTEIbHOCTH, B TOM YHCIIE y4eOHO-HCCIEA0BATENbCKON U
MPOEKTHOM €ATEIbHOCTH

Ilg10  CamoCTOSTENbHO NPHUMEHATH  NPUOOPETEHHBIE
3HaHHUA M CHOCOObI NEHCTBUM NpU pEHIeHUH pa3IU4HbIX
3a/a4, MWCMOJb3ys 3HAHHWA OJHOTO WJIM HECKOJbKHUX
y49eO0HBIX TPEIMETOB MM TPEIMETHBIX 00JIacTeil, B TOM

MO3UIUA B

CmemanHoe o0y4eHue,
B TOM YHCJIE CMeEHa
pabouunx 30H
I'pymnmoseie u
WH/IUBUyalIbHBIC
MIPOEKTHI

VYy4eOHo-
HCCIIeI0BATENIbCKAs
IeSTeTbHOCTD
VYuebHo-
MO3HaBaTEbHbIC "
y4eOHO-TIPaKTHYECKHUE




YHusepcaiu MertanpeaMeTHbIe IJIAHUpPYeMble Tumnossle 3a1a4u M0
bHbIE pe3yJbTaThl dopmupoBanuio YY /I
y4yeOHbIe (MeTanpeaMeTHBIe
JAeliCcTBUSA TEXHOJIOTHH)
guciie B y4eOHO-MCCIIEJOBATEIbCKOM W  TPOSKTHOW | 3a1auu
JIeATETbHOCTH «CaMOoCTOSTENIbHOE

Ilg11 Bnaners HaBBIKAMU y4eOHO-HCCIEIOBATEIIBCKON H
NPOCKTHOM JesITeIbHOCTH, @ UMEHHO:

Ilg111 cTaBUTh LENH W/WIH (DOPMYIUPOSAM CUNOME3)
uccieooéanus, WUCXOO W3 KyJIbTYPHOW HOPMBI U
c000pasysich C MpeACTaBICHUSIME 00 001IeM OJare;

Ilg1> oueHMBaTH  pecypchl, B TOM 4YHCIE W
HeMaTepuanbHble (Takue, Kak Bpems), HeOOXOAUMBIE s
JOCTIIKEHHSI TOCTABICHHOH 1IETIH;

I3 11 3 mnaHUpoOBaTh padoTy;

Ilg114 ocyuiecTBiATh  OTOOp U
HeoOxoauMoi nHpopmaIuy;

I13.11.5 caMOCTOSITEIIBHO M COBMECTHO C JIPYTUMH aBTOPaMH
pa3pabaThiBaTh CUCTEMY MapaMETPOB M KPUTEPUEB OLICHKU
3¢ GEKTUBHOCTH U NPOIYKTUBHOCTH pEATH3alMU IPOEKTa
WIN WCCIIEAOBAaHHUS HAa KAXKAOM OJTalle pealu3aludl H I10
3aBepILECHUH PAOOTHI;

Ilg116  cmpykmypuposams — u  apeyMeHmMuposamy
pe3yrbmamyl UCC1e008aHUsl HA OCHOBE COOPAHHBIX OAHHDIX,

Ilg117 ucnonv3osamev 21eMeHmMbl  MAMEMAMUYECKO20
MOOenupoB8anus npu peuenu UcC1e008amenbCKux 3a0ay;

Ilg118 ucnonvzosamev 21eMeHmbl  MAMEMAMUUECKO20
aumanu3a ons uHmepnpemayuu pe3yibmamos, NowLyYeHHbIX 8
Xo0e yueOHO-UCCe008amenbCKoU pabomul

I13.11.9 OCYIIECTBIIATH TPE3CHTALIUIO PE3YJIbTATOB;

IT311.10 aI€KBaTHO OLIEHMBATH PUCKH PEATH3ALNU MIPOEKTA
U TIPOBEJCHHS HUCCIEAOBAHHS W NPEAyCMAaTPHBATh IYTH
MUHHMHU3AUH STHX PUCKOB;

ITg 1111 afieKBaTHO OICHMBATH IIOCIEACTBUS peaIn3aliH
CBOETO TPOEKTa (M3MEHEHHs, KOTOpbIE OH IIOBIICYET B
KHU3HU APYTHX JIIOJEH, COOOIIECTB);

Ilg111> aJeKBaTHO OLEHUBATh JajbHEHIIEe pa3BUTHE
CBOETO IMPOEKTa WM HMCCIECJOBAHUS, BUACTH BO3MOXKHBIE
BapUaHThI IPUMEHEHHSI PE3YJIbTATOB

1131113 60ccmanasnueams KOHMEKCMbl U NYMU PA3GUMIUSL
Mo20 UiU UHO020 8UOA HAYYHOU OesIMelbHOCU, Onpeoesis
Mecmo c60e20 UCCIe008anus Ul npoekma 6 oouem
KYIbMYPHOM NPOCMPAHCMEE;

Ilg 1114 omcnexcueamv U NPUHUMAMbL 60 GHUMAHUE
MPeHObl U MEeHOEHYUU pa3eumusi pasiuyHbiX QU008
0esAmenbHOCU, 8 MOM YUCTIe HAYYHBIX, YUUmbleams ux npu
NOCMAHOBKe COOCMBEHHbIX Yeell;

1131115 HaxoOums pasiuunbie UCTMIOYHUKU MAMEPUATLHBIX
U HeMamepuaibHulX — pPecypcos,  npedoCmasisiouux
cpedcmea Onisi NPOBedeHUss UCCAeO08AHULL U Peanu3ayuu
NpOeKmo8 68  pa3IuUyYHLIX  001acmax — OesimenbHOCmU
yenosexa,

I13.11.16 6cMynames 6 KOMMYHUKAYUIO C OePAHCAENAMU
PA3UYHBIX MUNOE PECYPCO8, MOYHO U 00BEKMUBHO
npe3eHmysi C80U NPOEKM UIU BO3MONCHBIE PE3YVIbMAmbl

MHTEPIIPETALNIO

npuobpeTeHue, mepeHoc
U UHTErpanusi 3HaHW,
«MKT-

KOMIIETEHTHOCTB,
VYueOHble 3a7aHus,
BBITIOJTHEHUE  KOTOPBIX
TpeOyer  MmpUMEHEHHS
JIOTHYECKHUX
YHHUBEPCATbHBIX
NEUCTBUM

IlocTanoBka u peuieHue
y4eOHBIX 3a7a4, B TOM
YHCIIe TEXHOJIOTHS
«TEePEBEPHYTHIN Ki1accy
IlocTtanoBka u peuieHue
y4eOHBIX 3ajad,
BKJIFOYAOIIast
MPEJCTaBICHUE HOBBIX
IOHATHI H  CIIOCOOOB
EUCTBUMN B BUJIE
MOJICIIN

ITosranmHoe
¢dbopmupoBaHue
YMCTBEHHBIX JIEUCTBUI
Texaomorns

dbopMupyroiero
OLCHHUBAHUA




YHusepcaiu MertanpeaMeTHbIe IJIAHUpPYeMble Tumnossle 3a1a4u M0
bHbIE pe3yJbTaThl dopmupoBanuio YY /I
y4yeOHbIe (MeTanpeaMeTHBIe
JAeliCcTBUSA TEXHOJIOTHH)
uccre008anusl, ¢ yeavio obecneyenus npooyKmueHoO20
83AUMOBBI200HO20 COMPYOHUYECMBA
IIy PaboTa ¢ Iy 1 OcymiecTBaATh pa3BepHyTHI HH(OPMAITMOHHBIN
uH(OpMaIK | IOUCK U CTABHTh HAa €0 OCHOBE HOBBIE (y4€OHBIE U
eit MMO3HABATEIIbHBIC) 33724
115, KpuTnuecku OLIeHUBATh U UHTEPIPETUPOBATH
UH(OPMAIIUIO C Pa3HbIX NO3ULUHI, PACIIO3HABATH U
(buKCHPOBaTh MPOTUBOPEYHS B MHPOPMAITMOHHBIX
HUCTOYHHUKAX
115 3 BerxoauTth 3a paMKu y4eOHOTO MpeMeTa U
OCYLIECTBIISITh LIEJI€HAPABIICHHBIN TOUCK BO3MOXKHOCTEM
JUTSL LIUPOKOTO TMEepEeHO0ca CPEACTB U CIIOCOOOB IEHCTBUS
1154 OcylmecTBISATh CAMOCTOSTENIbHYIO HH(OPMALIMOHHO-
MO3HABATEJIbHYIO JESATEIbHOCTD
Il s Bnagets HaBbIKaMU MOJYYE€HUST HEOOXOAMMOMN
UH(OPMALIUH U3 CIOBapeil pa3HbIX TUIIOB
Il36 YMETh OpUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX
uHbOpMaIuu
I ITp1 Vicmonb30BaTh pa3ivyHble MOJEIBHO-CXEMaTHUYECKUE
MoieupoB | CPEACTBA A NPEACTABICHUS CYIIECTBEHHBIX CBS3€H H
aHue OTHOLIEHUH, a TakXke MPOTUBOPEUUi, BBISIBICHHBIX B
MH(GOPMAITMOHHBIX UCTOYHHUKAX
I16h; UKT- 1111 Viconb30BaTh CpeCTBa HH(MOPMALIMOHHBIX U
KOMIIETEHTH | KOMMYHUKAalIMOHHBIX TexHonorui (nanee — UKT) B
OCTh pELIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3aIMOHHBIX 3a7a4 ¢ COONM0IeHHEM TpeOoBaHNI
APrOHOMHKH, TEXHUKHU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHts, IPaBOBbIX U ATUYECKUX HOPM, HOPM
MH(QOPMaLIMOHHON 06€30aCHOCTH
KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA
K1 K121 OcyliecTBisTh [1€10BYI0 KOMMYHHMKALUIO Kak co | JleGaTel
CoTpynHuY | CBEPCTHMKAMH, TaK M CO B3pOCHbIMH (Kak BHYTpHU | JIuckyccus
€CTBO 00pa30BaTeNbHOM OpPraHU3alvK, TaK U 3a ee npejenamu), | pymnmossie u
HOZ[6I/IpaTI> IMMapTHECPOB IJIsA HCHOBOﬁ KOMMYHUKAlIUU UCXO/Is1 WHIUBUIYyalbHbBIE
U3 COOOpaXeHH Pe3yTbTaTHBHOCTH B3aUMOJICHCTBUS, a HE TIPOEKTHI

JIAYHBIX CUMITaTHHA

K122 YunThIBaTh NO3UIMH IPYTUX YYACTHUKOB
JIeATeTbLHOCTH

K123 Haxoauth U NpUBOIUTH KPUTUUYECKUE apTyMEHTHI B
OTHOIIEHUU JEUCTBUHN U CYXJACHUN JPYTroro

K124 CriOKOMHO M pa3yMHO OTHOCHUTHCSI K KPUTUYECKUM
3aMEYaHUsIM B OTHOLIEHUM COOCTBEHHOIO CYXICHHS,
paccMaTpuBaTh X Kak pecypc COOCTBEHHOTO Pa3BUTHS

K125 Ilpn ocymiecTBiIeHHN TPYNIIOBOM pabOThl OBITH Kak
PYKOBOJUTENEM, TaK M WICHOM KOMaHJbl B PA3HBIX POISIX
(reHepaTop ueH, KPUTHUK, HCIIOIHHUTENb, BBICTYIAIOIINA,
9KCIIEPT U T.1I.)

K126 KooparHUPOBATh U BBITIONHATH PabOTy B YCIIOBHUSIX
peanbHOro, BUPTYAJIBHOTO u KOMOMHHMPOBAHHOTO
B3aUMOJICHCTBUS

Keiic-meton
ITocTanoBKa u pernieHue
y4eOHBIX 33724, B TOM
YHUCJIE TEXHOJIOTHUS
«TIePEBEPHYTHIN KIIACC
Cwmena pabounx 30H
VYuebHo-
HCCIIeIOBATENbCKAs
JeSITeIbHOCTh

VYy4eOHo-
MO3HABATENIbHBIE U
y4eOHO-TIPaKTUUECKHE
3a/1aun
«KommyHuUKams»,




YHusepcaiu MertanpeaMeTHbIe IJIAHUpPYeMble Tumnossle 3a1a4u M0

bHbBIE pe3yJabTaThl ¢opmupoBanuo YY ]|
y4yeOHbIe (MeTanpeaMeTHBIe
JAeliCcTBUSA TEXHOJIOTHH)

K127 PacnosHaBath KOHGIMKTOreHHble cuTyaluu U | «COTpYIHUIECTBOY»
NpenoTBpaliaTh KOH(JIUKTBI 1O HMX aKTHUBHOM (asbl,
BBICTpanBaTh JIETIOBYO u o0pa3oBaTeNbHYIO0
KOMMYHUKAIMIO,  W30eras  JUYHOCTHBIX  OIEHOYHBIX
CyXIeHUN

Ki2s YmMmenue NPOAYKTHUBHO o0maThcs u
B3aHMOJICVICTBOBATh B POILIECCE COBMECTHOM NESITENHHOCTH

K3 K131 PazBepHyTO, TOTMYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY
KoMMyHHKa | 3p€HHs. € HCIONB30BAHMEM  aJEKBaTHBIX (YCTHBIX U
s MTUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB

1.3. IlpeameTHbIe IVIAHUPYEMbIE Pe3yJIbTATHI
Pa3znesn 1. CoBpeMeHHOe ecTeCTBEHHO-HAy4YHOe 3HaHHe O MHpe (IPUpPoOJAa — HAyKa —

YeJI0BeK)

OOyyarommiicss Ha 0a30BOM YPOBHE HAYYUTCH:

— TMPUBOAWTH MPUMEPHI POJIU €CTECTBO3HAHUS B (DOPMUPOBAHUH HAYYHOT'O MUPOBO33PECHHUS
Ha OCHOBE OHBOJIIOIMHU €CTECTBEHHO-HAyYHOW KapTHHBI Mupa ((dusmyeckas, MexaHHYeCKasd,
AJIEKTPOIMHAMUYECKAas, KBAHTOBO-I10JIEBasi KAPTUHA MHPA), & TAKXKE €TMHCTBA 3aKOHOB IPUPO/IbI
BO BcenenHolii;

— KJIaccu(UIIMPOBATh YPOBHU HAYYHOTO MO3HAHUS U UX COCTABJISIONINE: MUPBI (MAaKpOMUD,
Meramup, MUKPOMUP U HAHOMHUD), PU3NYECKUE SBICHHS, XUMUUECKUE PEAKIIHH, OMOIOTUYECKUE
MPOLIECChl, YPOBHU OpraHU3allMM MAaTepUU, YPOBHU OPraHU3ALUMU KU3HU; 0EMOHCMPUPOBAMDb
Ha npumepax poib U Mecmo ecmecmeeHHOHAYUHBIX OUCUUNIUH 6 (hopmuposanuu
COBPEMEHHOU HAYYHOU KAPpMUHbL MUpA, 6 NPAKMUYECKOU OeaAmenbHocCmu Jiooell,
npoxcusarowux na meppumopuu Yenadbunckoii oonacmu;

— MHCMONb30BaTh JUISl OINUCAHUS XapakTepa MPOTEeKaHHUs (PU3MUECKHX MPOLECCOB
buznyecKre BEIUYUHBI U JEMOHCTPUPOBATH B3aUMOCBS3b MKy HUMU;

— OMNHCHIBaTh YCJIOBHS TPUMEHEHHS (PU3WYECKUX Mojenel (MarepuaibHas TouKa,
MaTeMaTUYeCKU MAasTHUK, aOCOJIOTHO TBEPIOE TENO, WICANbHBIN Ta3, ucallbHas TeIoBas
MallWHa, TUIaHeTapHas MoJenb atoMma Pesepdopna, HyKIOHHAs MOJENb fA1pa, MOJENb Sapa,
MOJIeNIb aToMa BO0po/ia 1o bopy) npu perneHnn GU3NIECKuX 3a1ad;

— TpeacKa3blBaTh CBOWCTBA XMMHYECKUX 3JIEMEHTOB Ha OCHOBaHUU NEPHOJUYECKOIO
3aKOHa;

— KIaccu(UIIMPOBATH BUABl XUMUYECKUX MPEBPAIICHUA W MPECKA3bIBATh UX BO3MOKHBIC

IIPOJTYKTHI;




— paccuMThIBaTh  KOJMYCCTBEHHBIE  XAPAKTEPUCTHKH  MPOCTEHIIMX  XUMHUYECKHX
MpEeBpalleHU, UCTONb3ysd s pacuéra 3aKOHbI COXPAHEHMs] MacChl BEIECTB, MOCTOSHCTBA
coctaBa, ABOTrajipo;

— TMPUMEHSATH MOHSATHE O XMMHYECKOM PAaBHOBECHH [UIsl OMHMCAHUSA CBOMCTB 0OpaTHMBIX
IIPOLIECCOB;

— TMPUBOAWUTH MPUMEPHI MPAKTUYECKOTO HCIOJIb30BAHUS XHMHUYECKUX BEIIECTB U UX
peakuuii B TPOMBIIUICHHOCTH W B OBITY € Yuemom pecuoOHANbHbIX 0coOeHHOoCmell
Yenabunckoit oonacmu,

— KJIaccu(puIUpoOBaTh OCHOBHBIE OMOIOTHYECKHE MAKPOMOJIEKYJIBI 1 0a30BbIE MPOLIECCHI, B
KOTOPBIX OHU y4acCTBYIOT;

— pacro3HaBaThb OTJIMYUS B CTPOCHHMU OJKMBOTHBIX U  PACTUTENIBHBIX  KIIETOK,
ooumaruwux/npouspacmarowux 6 Yenabuunckoii oéracmu, a TAKKE OJHOKIETOUHBIX
OpPraHU3MOB 10 OMKUCAHUIO, HAa N300PAKEHUSIX WU 0] MUKPOCKOIIOM;

— CpaBHUBATh BHJBI JIETICHUS KIETKH (MUTO3 U MEi03); ONpeneisTh CTaJAud MUTO3a IO
HN300paKCHUM;

— OOBSCHATH POJb (POTOCHHTE3a B IEOJOTMYECKUX MpoIeccax Ha 3emiie U MOJJepKaHUH
CYILECTBOBaHUS JKU3HH;

— CpaBHUBATh OMOJIOTHYECKUE OOBEKTHI, oOumarowiue/npouspacmaroujue 6 4enadbunckoi
obnacmu, MeXIy coOOW MO 3aJaHHBIM KPUTEPUSM; AETaTh BBIBOJABI M YMO3AKIIOUCHHS Ha
OCHOBE JIJAHHOT'O CPaBHEHHS; YCTAHABIMBATh CBSA3b CTPYKTYPHI U (PYHKIIMH OPraHU3MOB;

— OmnuchIBaTh (PEHOTUIT MHOTOKJIETOYHBIX PACTEHUN U )KUBOTHBIX Yenabumnckoit obnacmu,
KJ1acCUu(PUIUpPoBaTh OMOJIOTHYECKHE OOBEKTHl MO CYIIECTBEHHBIM MpU3HAKaM (OCOOEHHOCTH
CTPOEHUS, MUTAHUsI, ABIXaHUS, PA3MHOXKEHHUS, PA3BUTHS);

— XapakTepu30BaTh U3MEHUYUBOCTH MPOSBICHUS T€HETHUECKON NH(OPMAaILlUU B TOKOJIEHUSIX
Ha OCHOBaHMM 3aKOHOMEPHOCTEH M3MEHYMBOCTH M XPOMOCOMHOWM TE€OpUH HACIEICTBEHHOCTH;
CpaBHUBATh HACJIEJCTBEHHYIO U HEHACIECTBEHHYIO H3MEHUNBOCTH;

— pemaTb IeHETUYECKHE 337a4l Ha MOHOTHMOPHIIHOE CKPELIMBAHME; COCTABIISATH CXEMBI
CKpEIIMBAHUS, UCIIOJIB3YSI OMOJIOTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

— pa3nuyaTh OCHOBHBIE MPU3HAKH MOMYIALUN U OMOJIOTHYECKOT0 BU/IA;

— OIIUCBHIBaTh OCHOBHBIE HAYYHbBIE THUIIOTE3bl O MPOMCXOXKJIeHUU Bcenennoil, ConHeyHon
CHCTEMBI U IIJIAHET;

— BBLIEJATH OOIIME CBOWCTBA U OTIMYMS IJIAHET 3eMHON TPYIIIBI U IJIAHET-TUT'AaHTOB,;

— HCHOJb30BAaTh €CTECTBEHHO-HAYYHYIO TEPMHHOJIOTHIO TIPU  OMHCAHUU  SBICHUH

OKpPYXaroIlero Mupa.



Oobyuarowuiicss Ha 6a3060M YpOGHe NOJYUUM 803MOHCHOCHIb HAYUUMbLCA:

—  COOMHOCUMb 00BEKMbL JHCUBOU U HENCUBOU NPUPOObL CUCMEMHO C MOYKU 3PEHUs.
eCcmecmeeHHO-HAYYHOU KAPMUHbL MUPA HA OCHO8e CUHME3d (U3UYECKOU, OU0I02u4ecKol u
XUMUYECKOU KapMUuH Mupa,

— UCNONBL306aAMb MOOENU OelcCmBUsl eCmecmEeHHO-HAYYHbIX 3AKOHO8 U KOHYenyuu OJis
ONUCAHUSL SABTEHULL U NPOYECCO8 PealbH020 Mupa Ha npumepe Yenadunckoi odbracmu,

—  HAXo0umv 63auUMOC8si3U Mexucoy Gopmol u cooepicanuem NPUHUHOU U CAeOCBUEM,
€OUHUYHBIM, 0COOEHHbIM U 00WUM, meopuell U hakmamu 01 eCMmecmEeHHO-HAYUHbIX 00bEeKmos
u npoyeccos;

— NposoouUmb  CAMOCMOSIMeENbHble IKCHepUMeHmsl 01  OeMOHCMPAYUU  OCHOBHLIX
ecmecmeenHO-HAYYHbIX NOHAMULL U 3aKOHO08, cOOM00as npasuia b6e3onachoi pabomoi,

— Oenamv 6b1800bl HA OCHOBE IKCNEPUMEHMANbHBIX OAHHBIX, NPEOCMABICHHbIX 8 BUOe
epaghuxa, mabauywvl UIU OUASPAMMbL,

— 0000wams umelowuecs OaHHvlie 8 6Ude HENnpPOMUBOPEYUBOL SUNOmMe3bl U 00CYHCOamb
B03MOJICHbLE NYMU ee NOOMEEPAHCOCHUS UL ONPOBEPIHCEHUSL,

—  UHMEPNPemuposams — eCmMeCmeeHHO —HAYYHYIO UHGOpMAyuio, Co0epICayrocs 6
coobwenusx CMHU, pecypcax HUnmephema, Hay4YHO-NONYISPHBIX CMAMbIX,

— npumensmv npu pabome 6 oudbuomexax u 6 Mumepneme memoowvl noucka uHpopmayuu,
8b10€ISIMb  CMBICIOBVIO  OCHOBY NPOYUMAHHO20 U YBUOEHHO20, KPUMUYECKU OYEeHUBAMb
00CMOBEPHOCMb NOJLYYEHHOU UHDOPMAYUL;

—  nposooums CaAMOCMOSIMeNbHbILL VUeOHO-UCCNe008aMeNbCKULL npoexm no
ecmecmeo3Hanuio, BKIIYAIOWUL onpedeienie memvl, NOCMAHOBKY Yeau U 3a0ay, GblOGUINCEHUE
2unomesvl U nymeli ee IKCHEPUMEHMAIbHOU NPOBEPKU, NPOBEOCHUE IKCNEPUMEHMA, AHAU3 €20
pe3yIbmamos, (GopmMyIuposanue 6ul80008 U NPeOCMAsIeHUe 20Mo8020 UHPOPMAYUOHHOLO
npooyKma,

— pazdensimv 36630bl HA SPYNNbL NO OCHOBHBIM XAPAKMeEPUCMUKam (pasmep, uyeem,
memnepamypa),

—  HA3bI8AMb XUMUYECKUE COCOUHEHUSL CO2NACHO NPUHYUNAM MENCOYHAPOOHOU XUMUYLECKOU
HOMEHKIAmypbl,;

— npeockasvleamsv  83auMoolelicmeue  eewecms ¢ - pacmeopumenem U - C8OUCMSd
00pa3yIOWUXCsL PACMBOPO8 HA OCHOBE MeOPUU INEKMPOTUMULECKOU OUCCOYUAYUL,

— npuMeHsmb NOHAMUE O XUMUYECKOU C653U Ol ONUCAHUSL U NPeOCKA3aAHUsl CEOUCME
sewecms 8 Pa3IUYHbIX A2Pe2amublX COCMOSAHUIX. COCMABIAMb MOOeIU MOJIEKY, 001a0anwux
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— 00BACHAMb NPUYUHBL  OUOTI02UYECKO20 PAa3HooOpazus opzanuimos YenadouHnckoi
oonacmu u ux 2IEONOUUOHHBLIX NPEoOPA30BAHUN, HA OCHOBE CUHMEMUYEeCKOU meopuu
960IOYUU,  UHMEPNPEMUPO8Ams  pPoib  OAHHLIX — IMOPUOLOSUU 8  PA3GUMUU  Meopuu
anmponozenesa.

Pa3znen 2. EcTrecTBeHHbIe HAYKHM M Pa3BUTHE TEXHUKH U TEXHOJIOTUI (IPpUpoJa — HAyKa
— TeXHMKA — YeJIOBEK)

Oo0yuawoimuiicsi Ha 6a30BOM YPOBHE HAYYUTCS:

— WUIIOCTPUPOBATh Ha MpUMEpaxX ACHCTBUE M MPAKTUYECKOE NPUMEHEHUE OCHOBHBIX
dbyHIaMEHTAIBHBIX (DU3MYECKUX TEOPUH M 3aKOHOB: KIIACCUYECKOW MEXAaHHWKH, MOJICKYJISPHO-
KMHETUYECKON TEOpUH, TEPMOAUHAMHUKH, KIACCUYECKON JJIEKTPOAMHAMHUKH, CHEUUAIBHOMN
TEOPHH OTHOCUTEIHHOCTH, KBAHTOBOM TE€OPUH (B OCHOBHBIX JIEMEHTAX );

— pacmo3HaBaTh (U3MYECKHUE TIPOIECChl B KOHTEKCTE MEXKIPEIMETHBIX CBS3CH, 6
pazeumuu COBPEMEHHOU MEXHUKU U mexHoao2ull Ha npeonpuamuax Yenadounckoii
oonacmu;

— pelarh KayeCTBEHHBIE WM TMPAKTUKO-OPUEHTHPOBAHHBIC (DH3WYECKHUE 3aJa4d C SBHO
3aJIaHHON (PU3UYECKOI MOJICTIBIO B KOHTEKCTE MEKITPEAMETHBIX CBS3CH;

— UCIOJIb30BaTh €CTECTBEHHO-HAYYHYIO TEPMUHOJOTHIO TIPU  ONUCAHUM  SIBICHUI
OKPY>KaIoIIEero MUPA;

— KJ1accu(UuIMpoBaTh MOJIE3HbIE HCKOMAEMbIe N0 XUMUYECKOMY COCTaBYy METOJaM J00bIYH,
00J1aCTH UCIIOJIF30BAaHMS B TEXHOIOTHH;

— TPUMEHATh €CTECTBEHHO-HAYYHBIE MOHATHS U KOHIENIUHU JJIsl OMUCAHUSI COBPEMEHHBIX
TEXHOJIOTHYECKUX JOCTHKEHUM, BKIIFOYast HAHOTEXHOJIOTHIO U OMOTEXHOJIOTHIO;

— pacmo3HaBaTh MNPUHIUMBI padOThl W W3BIEKAaTh M3 ONUCAaHUS HauOolee BaKHBIC
XapaKTEPUCTUKU MPUOOPOB U TEXHHUUECKUX YCTPOUCTB;

— HCIOJIb30BaTh 3JIEMEHTHI HMCCIICAOBATEILCKOTO METOJa JIJIsl BBISBICHUS B3aMMOCBS3CH
MEXIy 00ObEKTaMH U SIBIICHUSIMH; TTPOBOIUTEH HAOIIOICHUE, U3MEPEHHUE U ONUCAHMUE;

— TPUMEHSTH B JEMOHCTPAIIMOHHBIX U UCCIIEIOBATENbCKUX LIESIX COBPEMEHHBIE MPUOOPHI
JUIT W3MEHEHUs] W HaONIOJCHMS, WCIONb3ys OINHMCAHWE WU TPEJIOKEHHBIH alrOpUT™M
HKCIIEPUMEHTA;

— W3BJICKaTh W3 OMHUCAHUS MAIIWH, TPHOOPOB M TEXHUYECKHUX YCTPOWUCTB HEOOXOIMMBIC
XapaKTePUCTUKHU ISl KOPPEKTHOTO UX HMCIOIB30BaHUS; OOBSACHATH MPUHIIUIIBI, MMOJIOKEHHEBIE B
OCHOBY pabOThI MPHOOPOB.

Oobyuarowuiica na 6az060M yposHe NOSYUUN 803MOHCHOCHLL HAYUUMbCA:

— Ha OCHOBe 3aKOH08 MEPMOOUHAMUKU NPUBOOUMb NPUMEPbL NPOYECCO8 0OMEHA MACCOll U
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eanakmuxu, Conuneynou cucmemsl, 3emau, ouocgepvl u uyenoseka Kak OUOIOSUHECKO20 6U0d,
YUUmMbLEaAs 8EPOAMHOCMHBIU XaAPAKMep NPOYECcCO8 8 HCUBOU U HEAHCUBOU NPUpooe.

Pa3nen 3. EcTrecTBeHHBIE HAYKH M 4YeJI0BeK (MPUpPoOAA — X, MPeACTABJIEHHbIX B BH/E
rpaguka, Ta0JIUIbI UM TUATPAMMBI;

— OOBSICHITH POJb (POTOCHHTE3a B IEOJIOTMYECKUX Ipolleccax Ha 3emiie W MOJIep:KaHUuU
CYIIICCTBOBAHHS KH3HH,

— BBIBIATE  MOpPQOJIOTHYECKUE,  (PU3UOJOTHUECKHE,  IOBEICHYCCKUE  aJallTalliu
OpPraHu3MOB K cpelle OOMTaHUsl M JCHCTBUIO 3KOJOTHMUYECKHX (DAKTOPOB 6 Oobuiell cmenenu
xapakmephnuvix 0aa Yenadbunckou ooéaacmu; TPOTHOZUPOBATH HM3MEHEHHUE SKOCHCTEM TI0JI
JEHCTBUEM BHEIIHUX (PAKTOPOB;

— HAXOJUTh CXOACTBO W PAa3JIMYUsl YEJIOBEKAa M JKUBOTHBIX; OIPEACTATh MOJIENb
OKOJIOTHYECKH TPABWIBHOTO TIOBEJACHUS B OKPYXKAIOIICH Cpele; OICHUBATh aHTPOIIOTCHHBIC
W3MEHEHUs B Onocdepe;

— BBIICJATH TIEPCOHAIBHBIA BKJIAJ BEIUKAX YYCHBIX B (OpMHpOBAHHE COBPEMEHHOM
€CTeCTBEHHO-HAYUYHOW  KapTHHBI MHUpA; O0O0BACHAMbL  POlb  YUEHbIX 6  pa3eumue
npomviuiennocmu Yenabunckou oonacmu;

— OCO3HaBaTh HEOOXOIAMMOCTH COOJIIOJICHHS NPEANHUCAHUA W TEXHUKH O€30MacHOCTH,
npeiaraeMbiX B HHCTPYKIUSX II0 HCIIOJIB30BAHUIO JICKAPCTB, CPEJCTB OBITOBOH XHMHU,
IEKTPUICCKUX MTPHOOPOB, CIIOKHBIX MEXaHU3MOB;

— BBIICJIATH OCHOBHBIC TMPU3HAKH 370POBOTO 00paza JKW3HH, OOBICHATH POJb
OTPUIATECIIGHOTO BJIMSHHS aJIKOTOJISl, HUKOTHHA, HAPKOTUYECKHX BEHICCTB, MYTarcHOB Ha
3I0pPOBbE€ OpraHu3Ma H 3apOJBIIIEBOE pPAa3BUTHUE; OMPEIENATh BO3MOXKHBIE MPUYUHBI
HACJIEJICTBEHHBIX 3a00JICBaHHIA.

Ooyyarmmiica Ha 02a30BOM YPOBHE MOJIYYUT BO3MOKHOCTb HAYUYUThCS:

— Ha 0OCHOBe 3aKOHO08 MEPMOOUHAMUKU NPUBOOUMb NPUMEPbL NPOYECCO8 0OMeHA MACCOll U
9Hepeuell, 8 KOHEYHOM cueme NpuBoOAWUX K 380moyuu Bcenennotl, 6xmouas 26010UUI0
eanakmuku, Conneunou cucmemvl, 3emau, OUocgepvl U yeno8exa Kax OUON02UHeCKO20 BUdd,
VUUMBLEAST BEPOSIMHOCMHBLI XAPAKMED NPOYECCO8 8 JHCUBOU U HENCUBOU NPUPOOE;

—  00BACHAMb 83AUMOCE53b KOMNOHEHMO8 IKOCUCHEMbL HA OCHO8E NPABUNLA IKOIOSUYECKOU
AUPAMUObL, NPUBOOUMb 0OKA3AMENTbCMBA HeoOX00UMOCmuy O YCMOUYUBO20 DPA3EUMUS,
HOO0ePHCAHUSL U COXPAHEHUs 8UO0B020 MHO2000pa3us HA OCHOBE IBONIOYUOHHOU meopuu, a
makaice yueHus o buocgepe;

— UCNONb308amb NpuUoOpemeHHble 3HAHUA U YMEHUs 8 NPAKMUYecKol OesamenbHOCmu U
NOBCEOHEBHOU HCU3HU OISl OYEHKU BIUAHUSA HA OP2AHUBM 4el08eKd NeKMPOMACHUMHBIX 80IH U
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UCNONIL30BAHUS MAMEPUATIO8 U XUMUYECKUX 8eujecme & Ovimy, npouiakmuku UH@OEeKYuoHHvIX
3a001e6aHUll; HUKOMUHOBOU, aIKO2OAbHOU U HAPKOMUYECKOU 3A8UCUMOCTEL, BO3MOMNICHbIE
NPUYUHBL HACTIEOCEEHHBIX 3A00/1e6aHUl, XAPAKMEPHBIX 0714 PeZUOHA, OCO3HAHHBIX JTUUHBIX
Oelicmeuti no oxpame OKpyscaroujeli cpeowl;

— obcyscoams  cywjecmsyrowue 2n00aibHble NpobieMbl yenogeuecmsea  (IKoA0SU4ecKu,
9Hepeemuueckue, culpvbegvle, Oemozpaghuyeckue u m.0.) HA OCHOBe eCMecmBeHHO-HAYUHbIX
npeocmasieHull ¢ y4emom CReUupuKku pecuona, a makdxice 000CHO8bIBAMb 8 OUCKYCCUU
B03MOJUCHBLE NYMU UX PEULCHUSL,

— obcyscoams cywecmsyroujue J0KAIbHble U PEeUOHANbHbIE NPOoOIeMbl (IKoI02UYeCKUe,
9Hepeemuueckue, coipbesvle U m.0.); 000CHOBLIBAMb 6 OUCKYCCUU BO3MONCHBIE NYMU UX

PeULenHUsl, OCHO6bl6AsICb HA eCMeCMBEHHO-HAYYHbIX SHAHUAX.



