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1. HaumenoBanue qucuumianubl: OJ1.01.04 «EctecTBO3HaHHE)»
2. leanb n 3a1a4M 0cBOeHUsI 00111e00pa30BATEIbHON IMCIUIIIHHBI:

Hean: popMupoBaHue 3HAHUH O COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHE MHpa U
METOJAaX ECTECTBEHHBIX HAyK; 3HAKOMCTBO C HanOojiee BAXKHBIMH HJIESIMH U JOCTHKCHHUSIMHU
€CTECTBO3HAHUS, OKA3aBIIMMHU OTIPE/IEISIONISe BIUSHIE HA PA3BUTUE TEXHUKU U TEXHOJIOTHH.

3anaumu:

- OBJIAJICHUE YMEHHUSMH MPUMEHSATh I[IOJY4Y€HHbIE 3HAHUS JUIS OOBSCHEHHUS SIBICHUN
OKpPY’KAIOIIET0 MHUPA, BOCIPUATUS HHPOPMAIMHM ECTECTBEHHO-HAYYHOTO0 W MNPO¢EeCcCHOHATBHO
3HaYMMOTO  COJICpKAaHUS; Pa3BUTHE MHTEIUIEKTYAJIbHBIX, TBOPUYECKUX CIIOCOOHOCTEH U
KPUTHUYECKOTO MBIIUICHHUS] B XOJI¢ MPOBEACHUS MPOCTEHIINX HCCIEIOBaHUMN, aHAIU3a SIBJICHUIA,
BOCHPUSTHS U UHTEPIIPETALMN €CTECTBEHHO-HAYYHOU NH(OPMALINK;
- BOCIIUTaHHE YyOEXKJIEHHOCTM B BO3MOXXHOCTH IIO3HAHUS 3aKOHHOW HOPHUPOIBI U
WCIIOJIb30BAaHUS JIOCTH)KEHUN €CTECTBEHHBIX HAayK MJisi Pa3BUTHUsI LUBWIM3AUUU U TOBBIIICHUS
Ka4yecTBa JKU3HU;
- NPUMEHEHUE €CTECTBEHHO-HAYYHbIX 3HAaHUW B MNPO(PECCHOHAIBHON [EATEIbHOCTH U
MOBCEHEBHON JKM3HM Juig oOecriedeHus Oe30MacHOCTH JKU3HENCATENHOCTH; TPaMOTHOTO
MCIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3/I0POBbS, OKPYKAIOIIEH CPeIbl.
3. Mecro aMCHMILIMHBI B CTPYKType 00pa3oBaTe/ibHOH NPOrpaMMbl  CpeIHero
npogecCHOHAIBLHOr0 00pa3oBaHuUs

Jucnunnuna «EcTecTBO3HaHUE» OTHOCUTCS K 00s3aTeNbHOM YacTh YYeOHBIX ITUKJIOB
00pa3oBaTeNbHON MPOTPAMMBI CPEIHEr0 MPOPECCHOHATHHOTO OO0pa30BaHMS IO CIIEHUATLHOCTH
51.02.01 Hapomnoe xymoxecTBeHHOe TBopuecTBO (mo Buuam) (manee — OII CIIO), sBusercs
0a30BOl y4eOHOU JUCIHUILTUHONW 001Ie00pa30BaTeIHLHOTO UKIIA.
4. O0pa3oBaTe/bHbIe Pe3yJabTaThl, HEO0OX0AMMbIE /IS 0CBOEHUSI THCIUTLIHHbI

JlJis OCBOCHMSI AUCUUILIMHBI 00YYaIOIIUNCS TOKEH UMETh 3HAHUS U YMEHHs, MOTyYCHHbIE
MIPU OCBOCHHUH 00pa30BaTEIbLHOMN MPOTrpaMMbl OCHOBHOTO 00I1IeT0 00pa30BaHus:

1) noHrMaHKe B3aMMOCBSI3U M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HayK; CPOPMUPOBAHHOCTD
MOHUMAHUS BIMSHUA €CTECTBEHHBIX HAyK Ha OKPYKAIOIIYI0 Cpeay, SKOHOMHYECKYIO,
TEXHOJIOTUYECKYIO, COLIMATIBHYIO U ATHYECKYIO C(hephl ACSITEIbHOCTU YeIOBEKa;

2) BnajicHHe HaBbIKAMU Y4e€OHOM, MPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPUECKON JeATENbHOCTH,
MOTHBAIIMH 00YYAIOIINXCS K CAMOPa3BUTHIO;

3) copMuUpOBaHHOCTh YMEHHI aHAIU3UPOBATh, OLICHUBATh, MIPOBEPSITh HA IOCTOBEPHOCTH U
0000111aTh HAYYHYIO0 HH(OPMAIIHIO;

4)  cpopMHUpOBAaHHOCTH HABBIKOB  Oe3omacHOW  paboOTl BO  BpeMs  MPOEKTHO-
HCCIIEeIOBATENIbCKON U JKCIEPUMEHTAIBHON NEeATeNbHOCTH, MPU HCIOJIB30BAHUU J1a0OPATOPHOTO
000opyIOBaHUA.

5. TpeGoBanus K pe3yJbTaTaM OCBOEHUS JUCHHUILIMHBI

OcBoeHue  coiepxaHusi  oOmeoOpa3oBaTenbHON  gucuumianHbel  «EcrecTBo3HaHue»
o0ecreynBaeT JOCTHKEHHE CIEAYIOIINX 00pa30oBaTeIbHBIX PE3YIbTaTOB, KOTOPHIE OTPAXKAIOT:

Oopa3oBaTte/ibHbIE pe3yJbTaThl — JHYHOCTHBIE (OPJI):

OPIJI 1- poccuiickyro rpaxaaHCKYI0 HIEHTHUYHOCTb, TATPUOTH3M, YBaXKEHHE K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoarHoM, ropAocTH 3a CBOM Kpai, cBoro Poauny,
MPOIIUIOE W HACTOsIIIIee MHOTOHAIIMOHAILHOTO Hapoia Poccun, yBaskeHHe TOCY1apCTBEHHBIX
CUMBOJIOB (rep0, ¢uiar, ruMH);

OPJI 2 - rpakAaHCKYIO MO3UIIMIO0 KaK aKTUBHOTO U OTBETCTBEHHOTO YJIEeHA POCCUKCKOTO
00IIecTBa, OCO3HAIOIIETO CBOW KOHCTUTYITMOHHBIC TIPaBa M 00S3aHHOCTH, YBXKAIOIIETO 3aKOH U
MIPABOMNOPSIOK, 00J1a/1A0IIETO YYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHHMAIOIIETO
TPaIUIIOHHBIE HAIMOHAIBHBIE U 00IIEeYeI0BEYECKIE TYMAaHUCTHIECKUE B IEMOKPATUIECKHE
LIEHHOCTH;

OPJI 3- roTtoBHOCTH K ciykeHnio OTe4ecTBy, €ro 3aIluTe;



OPJI 4- chopMHUPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILECTBEHHOM MTPAKTUKH, OCHOBAHHOI'O HA IUAJIOTe KYJIbTYp, a TAKKe
pa3nuyHbIX (HOPM OOIIECTBEHHOTO CO3HAHMUS, OCO3HAHNE CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

OPJI 5 - chopMHUpOBaHHOCTH OCHOB CaMOPA3BUTHS U CAMOBOCIIMTAHUS B COOTBETCTBHHU C
00I11€4eTIOBEYECKIMMH [IEHHOCTSIMU U MJIallaMH I'PakIaHCKOTO 00IIeCTBAa; TOTOBHOCTh
CIOCOOHOCTh K CAaMOCTOSITEIbHOM, TBOPUECKON U OTBETCTBEHHOM IEATEIbHOCTH;

OPJI 6 - TosiepanTHOE CO3HAHUE U TIOBEICHHUE B MOJUKYIBTYPHOM MUPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTHU UAJIOT C IPYTUMHU JIFOJbMH, JOCTUraTh B HEM B3aMMOIIOHUMAHUs, HAXOJUTh
o0IIre e U COTPYAHUYATD JJISl MX JOCTHKCHHUS;

OPJI 7- HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMU, JETbMU MIIAJIILIETO BO3pacTa,
B3pPOCIIBIMU B 00pa30BaTeIbHOM, 00IIECTBEHHO MOJIE3HOH, YUeOHO-HCCIeI0BATENbCKOM, TPOSKTHON
U IpYTUX BUJAX JESATEIbHOCTH;

OPJI 8 - HpaBCTBEHHOE CO3HAHHE U ITOBE/ICHUE HA OCHOBE YCBOCHMSI 00ILIEUETOBEYECKUX
IICHHOCTEH;

OPJI 9- TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, Ha
IPOTSDKEHUM BCEH JKU3HU; CO3HATENIbHOE OTHOLLICHHUE K HENPEPhIBHOMY 00Pa30BaHUIO KaK YCIOBUIO
YCTEIHOW MPOPEeCCHOHATBHON M 00IIECTBEHHOM NeATSIIEHOCTH,

OPJI 10- screTnyeckoe OTHOIIEHUE K MUDY, BKJIOYast 3CTETUKY ObITa, HAYYHOT'O U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUH;

OPJI 11- mpuHATHE U peanu3alnio HEHHOCTE! 310pOBOro u 6e30nacHoro oopasa KU3HH,
noTpeOHOCTH B (PU3MUECKOM CAaMOCOBEPIICHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-03A0POBUTEIHLHON
NeSITeIbHOCTBIO, HEMPUATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOIECHUS aJIKOroJIsl, HAPKOTUKOB;

OPJI 12- GepexHOE, OTBETCTBEHHOE U KOMIIETCHTHOE OTHOIICHUE K (PU3NICCKOMY U
IICUXOJIOTUYECKOMY 37I0POBBIO, KAK COOCTBEHHOMY, TaK M JPYTUX JIOAEH, yMEHHE OKa3bIBaTh
MIEPBYIO TIOMOIITb;

OPJI 13- oco3HaHHBIN BEIOOp OyayIIeH Mpodeccuu U BO3MOKHOCTEH peau3auu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB; OTHOIIEHUE K MPO()ECCHOHAIBHON AEATEIbHOCTH KaK
BO3MOKHOCTH Y4acTHsI B PELLICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX,
OOIICHAIIMOHAIBHBIX MTPOOJIEM;

OPJI 14- chopMUpOBaHHOCTH FKOJIOTUYECKOTO MBIIIICHUS, IOHUMAHUS BIUSHUS COLIMATIBHO-
HKOHOMHYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COIIMATIBHON CPEJIbl; MPHOOPETEHNE OIBITa
HKOJIOTO-HANPABICHHON AEATEIbHOCTH;

OPJI 15- oTBETCTBEHHOE OTHOILIEHUE K CO3/IaHUIO0 CEMbU HAa OCHOBE OCO3HAHHOT'O IPUHSTHUS
LIEHHOCTEN CEMEUHOM KU3HH.

OO0pa3zoBaTteibHbIe pe3yabTaThl — MeTanpeaMeTHble (OPM):

OPM 1- yMeHHe caMOCTOSATENbHO OMNPEAETATh LENU JAEATEJbHOCTH M COCTAaBJIATH IUIAHBI
NESTeTbHOCTH;  CaMOCTOATENBHO  OCYHIECTBISATH,  KOHTPOJHPOBAaTbh W KOPPEKTHPOBATH
JeSITeIbHOCTD; UCIIOIB30BaTh BCE BO3MOXKHBIE PECYPCHI JJIsl JOCTHKEHHS IMOCTABICHHBIX LieNel U
peanu3aiiy IIaHOB IS TETFHOCTH; BRIOMPATh YCIIEIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIIHSIX;

OPM 2- ymeHue NpoJyKTHMBHO OOIIATBCS U B3aWMOJIEHCTBOBaTH B IpOIlECCE COBMECTHOM
NESITeTbHOCTH, YYUTBHIBATH TO3UIMH APYTHUX YYaCTHUKOB JESITEIBHOCTH, d()(PEeKTUBHO pa3pemaTh
KOH(QJINKTBI,

OPM 3- BrnajgeHue HaBbIKAaMHU IO3HABATEJIbHOM, y4eOHO-UCCIIEIOBATEIbCKON U MPOEKTHOMN
JesITeIbHOCTH, HaBBIKAMHU pa3pelieHus po0iaeM; CiocOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIIbHOMY
MOMCKY METOJIOB PEIICHHSI TPAKTHYECKHUX 3a/1a4, TPUMEHEHHIO Pa3IMIHBIX METO/IOB TIO3HAHMS,

OPM 4- roToBHOCTh M CITIOCOOHOCTb K CaMOCTOATENbHON MH(OPMAIIMOHHO-TI03HABATEIbHON
NeSITeTbHOCTH, BIIaJICHHE HABBIKAMH IOIYYSHHST HEOOXOAUMOW WH(POPMAIIUU U3 CIOBapel pa3HbBIX
THUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHKAX WH(POPMALUY, KPUTUYECKH OIIEHUBATh
Y MHTEPIIPETUPOBATH HH)OPMAIIHIO, ITOTyJaeMYI0 U3 Pa3IIMYHBIX HCTOYHUKOB;

OPM 5- yMmeHue HCIONB30BaTh CpEICTBA HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHosoruil (ganee — MKT) B pemieHMN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3ajad ¢ coOirofieHMeM TpeOOBaHUM  JPrOHOMHUKHM, TEXHHUKH O€30MacHOCTH, T'MTHEHBI,



pecypcocOepexeHns, MPaBOBbIX U 3THYECKUX HOPM, HOPM HH(POPMALMOHHON O€3011aCHOCTH;

OPM 6- ymeHue onpeenaTh Ha3HaueHUE U QYHKIIUN Pa3IUIHBIX COIMMATbHBIX MHCTUTYTOB,;

OPM 7- yMeHHE CaMOCTOSITEIBHO OLIEHWBATh M IPUHUMATh PEIICHUS, ONPEIEIISIOIINE
CTPATETHIO MOBEJCHUS, C YUETOM IPAXKAAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

OPM 8- BnazieHME SI3IKOBBIMU CPEJCTBAMH - YMEHHUE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO
TOUYKY 3pEHUS, UCIIOJIb30BATh aJJCKBATHBIC A3BIKOBBIC CPECTBA;

OPM 9- BnajeHue HaBBIKAMU ITO3HABATEIBbHOW pEeQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JEHCTBUM M MBICIUTENIBHBIX NPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, IPAHMI] CBOEIO 3HAHUS U
HE3HaHUs, HOBBIX [103HABATENbHbIX 3a/1a4 U CPENICTB UX TOCTUKEHUS.

Oo0pa3oBartesibHbIE pe3yJabTaThl — Npeamernbie (OPII):

B pesynbTaTte ocBoeHus 0011e00pazoBaTebHON AUcHUIUIMEBI «HaponHas XynoxecTBeHHas
KYJIbTypa» 00y4aroIuiCs TOJDKEH:

OIP 1 CdopMupoBaHHOCTh MPEACTABICHUH O LEIOCTHOM COBPEMEHHOW E€CTECTBEHHO-
Hay4yHOW KApTHUHE MHpa, O IPUPOJE KaK €AMHOM LIEJOCTHOM CUCTEME, O B3aMMOCBSA3HM YEIIOBEKA,
MPUPOJIBI M OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeceneHHol;

OIIP 2 Bnanenue 3HaHUSAMH O HauOoJee BaXKHBIX OTKPBITUAX U JOCTHIKEHHSIX B 00JacTh
€CTECTBO3HAHMS, NOBJIMABIIMX Ha HBOJIIOLMIO MPEACTABICHUN O IPUPOJIE, HA pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

OIIP 3 CdopMHUPOBAaHHOCTh YMEHHUS MPUMEHITh E€CTECTBEHHO-HAYYHbIE 3HAHUS JUIS
OOBSICHEHUSI OKPY)KAIOLUX SIBICHUIH, COXpaHEHMs 3[0pOBbs, obOecredyeHus Oe30MacHOCTH
KU3HEIEATENIbHOCTH, OEpEKHOT0 OTHOLIEHUSI K MPUPOJIE, PaLllMOHAIIBHOTO MIPUPOIOIOIb30BaHus, a
TaKKe BBIMIOJIHEHUS POJIM IPAMOTHOT'O ITOTPEOUTEIS;

OIIP 4 CdopmupoBaHHOCTH MPEACTABICHUN O HAYYHOM METOJI€ TMO3HAHUSA MPHUPOILI U
CPEICTBaxX HM3yYEHHUs MeraMupa, MakKpoMuUpa U MHUKPOMHPA; BJlaJE€HUE NMPUEMAMM ECTECTBEHHO-
Hay4yHbIX HAOJIOJIEHUI, ONBITOB MCCIECJOBAHMM U OLIEHKU JOCTOBEPHOCTH IOJYUYEHHBIX
pE3yJIbTaTOB;

OIIP 5 BnaneHue NOHATHMHBIM allllapaToM €CTECTBEHHBIX HAYK, IO3BOJIAIOIINUM [103HABATh
MHUD, Y4acTBOBAThb B AMCKYCCHUSX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM, MCIIOJIb30BaTh Pa3IMYHbIC
WUCTOYHUKH WH(POPMALUU Ui TIOATOTOBKM COOCTBEHHBIX pPabOT, KPUTHYECKHM OTHOCHTHCS
K coobmennssiM CMU, coneprkaliuM HaydHYyr0 HH(OpPMAIUIO;

OIIP 6 CdopMupoBaHHOCTH yYMEHHH IOHUMATh 3HAYMMOCTh E€CTECTBEHHO-HAYYHOTO
3HaHUS Ul KaXXJO0ro YesloBeKa, He3aBUCUMO OT €ro Mpo(ecCHOHANBHOM eATeIbHOCTH, Pa3IndyaTh
(aKThI ¥ OLIEHKH, CPAaBHUBATH OIIEHOYHBIE BBIBOJIbI, BUJETh UX CBS3b C KPUTEPUSIMHU OLICHOK U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOM LICHHOCTEH.

®dopmMupoBaHUe 00pa30BaTEIbHBIX PE3YIbTATOB 00ECIICUNBACT:

* IUYHOCMHDBIX .

—— YCTOMYMBBI MHTEpEC K HCTOPUM M JOCTI)KEHUSM B OOJIACTH €CTECTBEHHBIX HayK,
YYBCTBO TOPJIOCTH 3a POCCUHCKHE €ECTECTBEHHBIEC HAYKH;

—— TOTOBHOCTb K IPOJODKEHHUIO 00pa30BaHMsl, MOBBIIIEHNIO KBATU(PUKALUN B U30paHHOU
po¢eCcCHOHATILHOMN IEATEILHOCTH C UCTIOIb30BAHUEM 3HAHUHN B 00J1aCTH €CTECTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHME 3HAUMMOCTH KOMIETEHIIMH B 00JIACTH €CTECTBEHHBIX HAyK JJIs
4eJoBeKa U OOIIeCTBA, YMEHHE HUCIOJb30BaTh TEXHOJIOTHYECKHUE JOCTHKEHHs B 00JacTH (DU3HKH,
XUMHH, OMOJNOTMM JJiS MOBBIIIEHHUS COOCTBEHHOI'O HHTEJUIEKTYalbHOI'O Pa3BUTHS B BbIOpaHHOMN
npoecCHOHATLHOMN 1eATENbHOCTH;

— YyMEHHME MpPOaHAIM3UPOBATh TEXHOTCHHbIE MOCIEACTBUS I OKpYKaIoLeH cpelbl,
OBITOBOM U POU3BOJCTBEHHOM JESITEIHHOCTH YEJIOBEKA;

— FOTOBHOCTb CaMOCTOSTEIbHO JOOBIBATH HOBBIE I CE€0sl €CTECTBEHHO-HAYUYHbIE 3HAHUS C
UCIOJIb30BAHUEM IS 3TOTO TOCTYIHBIX UCTOYHUKOB MH(OpMAIHH;

—— yMEHHE YNpaBisATh CBOEH IO3HABATEIbHOW JAEATEIbHOCTHIO, MPOBOJUTH CAMOOIIEHKY
YPOBHSI COOCTBEHHOT'O MHTEIUIEKTYaJIbHOT'O Pa3BUTHUS;

— yMEHHE BbICTpAauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOILIEHHUS B KOMaHJE IO PEIIECHUIO
00IIKX 3a/1a4 B 00JIaCTH €CTECTBO3HAHMS;



* MemanpeomemHuovix:

—— OBJIAJICHUE YMEHUSMM M HaBbIKAMHU Pa3IMYHbIX BHJIOB IO3HABATEILHOW JEATEIbHOCTH
JUIS. N3YYE€HMsI PA3HBIX CTOPOH OKPYXKAIOLIET0 €CTECTBEHHOIO MUPA;

—— IPUMEHEHUE OCHOBHBIX METOAOB I03HaHMA (HAOJIIOACHUS, HAYYHOI'O SKCIEPUMEHTA)
JUISL U3YyYEHUS Pa3IMUHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHHBI MUpa, C KOTOPHIMU BO3HUKAET
HE00XOMMOCTh CTAJIKUBAThCA B IPO(ecCuoHaNbHOM chepe;

—— YMEHME OIpEeAeNATh LEIU U 33Jauu JEATEIbHOCTH, BbIOMpaTh CpeicTBa U1 MX
JOCTHKEHUS Ha IIPAKTHUKE;

—— YMEHHE HCIIOJIb30BaTh PA3JIMYHbIE MCTOUYHUKU JJISl MOJIyUYEHHUS €CTECTBEHHO-HAy4HOU
nHGOpMalUU U OLICHUBATh €€ JOCTOBEPHOCTD AJIS IOCTHKEHUS IOCTaBJICHHBIX LIeJel 1 3a/1a4;

* npeOMemHbIX:

— ¢(hOpMUPOBAHHOCTb MPEICTABIECHUI O IIEIIOCTHOW COBPEMEHHOH €CTECTBEHHO-HAay4YHOU
KapTUHE MUpA, MPUPOAE KaK €AMHON LENOCTHOW CHCTEME, B3aMMOCBA3M 4YEJIOBEKa, MPUPOABI U
o01ecTBa, IPOCTPAaHCTBEHHO-BPEMEHHBI X MaciuTabax BeeneHnoii;

—— BJaJCHHE 3HAHWSIMU O HamOOJee BAKHBIX OTKPBHITUSAX M JOCTIDKEHHSIX B 00JacTu
€CTECTBO3HAHUS, MOBJIMABLIMX Ha 3BOJIIOLMIO NIPEACTABICHUN O MPUPOJE, HA PA3BUTUE TEXHUKU U
TEXHOJIOTHIL;

— c(hopMUPOBAHHOCTh YMEHMSI IPUMEHATH €CTECTBEHHO-HAY4YHbIE 3HAHUSA U1 00BsACHEHUS
OKPYKaIOIIMX SIBICHUH, COXPAaHEHUS 3[J0POBbs, 00ECTIeYeHUsI Oe30MaCHOCTH JKU3HEACATEIbHOCTH,
Oepe’KHOr0 OTHOIIEHUS K MPUPOJE, PAllMOHAIBHOIO IPUPOAONOIb30BAHUS, @ TAK)KE BBIITOJIHEHHS
PO IPaMOTHOTO MOTPEOUTETIS;

— cGhOpPMHUPOBAHHOCTh NPEACTABICHUNH O HAyYHOM METOAE IIO3HAHUS MPHUPOIBl U
CPEICTBaX HM3YyYEHHUs Meramupa, MakpoMupa U MUKPOMHPA; BJlaJleHUE MPUEMaMH E€CTECTBEHHO-
Hay4YHbIX HAONIOJEHUM, ONBITOB, MCCIEJOBAaHUNH U OLIGHKU JIOCTOBEPHOCTH IOJYyYEHHBIX
pe3yJIbTaToB;

—— BJIa/ICHUE MOHATUHHBIM alapaToM €CTECTBEHHBIX HayK, IO3BOJISIOIIMM O3HABATh MU,
y4acTBOBaTh B JMCKYCCHUAX IIO €CTECTBEHHO-HAyYHBIM BOIIPOCaM, MHCIIOJNb30BaTh pa3IUYHbIE
UCTOYHUKM HHPOPMALUHU JUIsL MOJATOTOBKM COOCTBEHHBIX pabOT, KPUTHMYECKHM OTHOCHTHCA K
coobmieHussM CMU, coaeprkaiuM HayIHYI0 HH(POPMAIIHIO;

—— c(OpMHUPOBAHHOCTh YMEHUI OHUMATh 3HAYUUMOCTh €CTECTBEHHO-HAYYHOT'O 3HAHUS IS
Ka)KJJOTO 4eJlIOBEeKa HE3aBUCHUMO OT €ro NpoQecCHOHANbHOM JEsTeNbHOCTH, pa3inydaTh (DakTsl U
OLICHKHM, CPAaBHMBAaTh OLICHOYHBIE BBIBOJBI, BHUAETH UX CBA3b C KPUTEPUSMU OLEHOK M CBA3b
KPUTEPHUEB C ONPENEICHHON CUCTEMOM LIECHHOCTEH.

B pesynbrate uzyuenus pucuumianasl O] 01.04. «EctecTBo3HaHME» 00yyaromMiics 10JKeH
OCBOUTH!

OO0mme KOMNeTeHU NN

OK 10. Hcnonp3oBaTh yMEHHS W 3HAHUA YYEOHBIX JUCLUUIUIMH (enepaibHOTO
rOCYJapCTBEHHOTO  00pa3oBaTelbHOr0  CTaHAapTa CpeaHero  oomero  oOpa3oBaHus B
npodeccnoHanbHOM e TENbHOCTH.

3HaTh:

OCHOBHBIE HAayKH O MIPUPOJIE, UX OOLTHOCTh U OTIMYUS;

€CTECTBEHHOHAYYHBI METOJ| MTO3HAHUS U €r0 COCTaBIAIOLIUE, EAMHCTBO 3aKOHOB IIPUPOJBI
Bo Bceennoi;

B3alMOCBSA3b MEK/y HAyYHBIMU OTKPBITUSMU U Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH;

BKJIaJ] BEJIMKUX YYEHBIX B (OPMHUpPOBAHUE COBPEMEHHOW E€CTECTBEHHOHAYyYHOW KapTHHBI
MUDA;

Ymersb:

OPHEHTUPOBATHCS B COBPEMEHHBIX HAYYHBIX MOHATHIX M UH(OPMAIIMH €CTECTBEHHOHAYYHOTO
COJIepKaHUs;

paboTaTh C eCTeCTBEHHOHAy4YHOHl HH(poOpMaluen: BIaJeTb METOAAMHU IIOMCKA, BBIIENATH
CMBICJIOBYIO OCHOBY M OLIEHHBATh JIOCTOBEPHOCTH MH(OPMALINK;



HCIOJIb30BATh CCTCCTBCHHOHAYYHBIC 3HAHHA B HOBCGI[HCBHOﬁ KU3HU I 06CCHCLIGHI/I$I
0€30MaCHOCTH KHU3HEIEATSITLHOCTH, OXPAHBI 3I0POBbS, OKPYKAIOIIEH CPEe/Ibl, YHEProCOCPEeIKEHIS,

B xone ocBoenust nucuumimabl O/1.01.04 «EcrecTtBo3HaHue» ydaluidcsl TOJKEH OBJIAJIETh
CIIETYIOIIMMHY BUAMH YIeOHOU JIeATEIbHOCTH.

Conep:xkanue
o0yueHust

XapaKkTepucTHKA OCHOBHBIX BH/IOB [1eITeJIbHOCTH CTYA¢HTOB
(Ha ypoBHe y4eOHBbIX AelCTBHIH)

Beenenue

Pa3ButHe criocoOHOCTEH SICHO U TOYHO U3JIaraTh CBOM MBICIIH, JIOTHYECKU
000CHOBBIBaTh CBOIO TOUKY 3pEHUs, BOCIIPUHUMATh U aHAIU3UPOBATh
MHEHUS COOECeIHUKOB, IPU3HABAasl MPABO JIPYroro YyeJIoBeKa Ha

MHOE MHEHHUE.

[IpuBeneHre NpUMEPOB BIUSHUSA OTKPHITHI B PU3UKE HA TPOTPECC

B TEXHUKE U TEXHOJIOI'MH ITPOU3BOJICTBA

Mexanuka

Kunematuka

O3HaKOMJIEHHE CO CIIOCOOAMH OIMMCAHUS MEXAHUUECKOIO JBHM)KEHHS,
OCHOBHOM 3a71aueii MEXaHUKH.

W3ydeHne OCHOBHBIX (PU3MUECKUX BEIMYUH KHHEMATUKU: TIEPEMEIICHUS,
CKOPOCTH, YCKOPEHHUSI.

Habnronenre OTHOCUTENHHOCTH MEXAHHYECKOI'O IBYKEHUS.
DopMyTHpPOBAHKE 3aKOHA CIIOKEHHUS CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO IPSIMOJTMHEWHOTO JIBH>KEHUS

(Ha mpuMepe CBOOOIHOTO MAJCHHS TENI) U PABHOMEPHOTO JIBHKCHHS
Tea Mo OKPY>KHOCTH.

[ToHnMaHme CMBICIIa OCHOBHBIX (PM3NYECKHUX BETUYMH, XapaKTEPU3YIOIINX
paBHOMEPHOE JBUKEHHE TeJA M0 OKPY>KHOCTH

JnHamuka

[Tonnmanue cMpbIciia TaKuX (PU3NIECKUX MOJETICH, KaKk MaTeprabHast
TOYKa, MHEPIUAIbHAS CHCTEMA OTCUETA.

M3mepeHne Macchl Tella pa3IndHbIMU crioco0amu. M3Mepenue cui
B3aUMO/ICHCTBUS Tell. BrruncieHne 3HaueHUs: yCKOPEHHUS TeJ 10 U3BECTHBIM
3HAYCHUSM JICHCTBYIONIMX CHJI H Macc Tell.

YMeHue pa3nuuaTh CHITy TSDKECTH H Bec Tena. OOBbsICHEHHE U TPUBEACHUE
IPUMEPOB SIBIICHUS] HEBECOMOCTH.

[IpumMeHeHre OCHOBHBIX IOHATHH, (YOPMYIT M 3aKOHOB THHAMUKHI

K PEIICHHIO 3aa4

3aKOHEI
COXPaHCHHUS
B MEXaHUKE

OOBsicHEHHE PEaKTUBHOTO JBM)KEHHS Ha OCHOBE 3aKOHA COXPAHEHUS
nMItysbca. [IpuMeHeHne 3aK0Ha COXpaHEeHHsI UMITYJIbCa JJIs1 BBIYMCIICHUS
U3MEHEHUN CKOPOCTEU TeN NPU UX B3aUMOJIEUCTBUAX.

Boruncnenue paboThl cuil M USMEHEHHSI KHHETUYECKOM SHEpTuu Tea.
BelynciieHre NOTEeHIUAIBHON SHEPTUHU TN B TPAaBUTALIMOHHOM II0JIE.
XapakTepucTrUKa IPOU3BOJAUTEIBHOCTH MAIMH U IBUTATENEH C
UCIIOJIb30BAHUEM MTOHATHS MOITHOCTH

OcHo6bl MONEKYAAPHOU U3UKU U MEPMOOUHAMUKU

MonexkynspHas
¢u3nka

DopMyJIMPOBAHUE OCHOBHBIX MOJIOKEHUN MOJIEKYIISIPHO-
KHMHETHUYECKOUM Teopuu. BrinmonHeHne SKCIepUMEHTOB, CIYKalluX
000CHOBaHUEM MOJIEKYJISIPHO-KMHETHYECKOM Teopuu. Habmonenne
OpOYHOBCKOTO JIBIKEHUSA U siBIeHUS nuddy3uu.

OrnpezienieHne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSTHUU
Ha OCHOBaHWM YpaBHEHMUS COCTOSHUS UJI€ATBHOTO Tasa.
[IpencraBnenne B Buje rpaduka H30XOpHOTO, H300apHOTO U
M30TEPMHUYECKOTO IIPOLIECCOB. BIUMCIIEHUE CpEAHEN KUHETUUECKOMN
SHEPTrUHN




TEIUIOBOTO JABMKEHUS MOJIEKYJI [T0 U3BECTHOU TeMIIepaType BEIIECTBa.
M3mepenune BIaxXHOCTH BO3/1yXa

Tepmoaunamuka

DKCrepuMEHTAIbHOE HCCIIeI0BAaHUE TETJIOBBIX CBOMCTB BEIIECTBA.
Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAMMOTO JUISI OCYILIECTBIICHUS
mpolecca npeBpalleHus BEeecTBa U3 OJHOr0 arperaTHOr0 COCTOSIHUS
B JIPYTOE.

Pacyer n3mMeHeHus BHyTpeHHEH SHEPTHH Tel, paboThl U MepeIaHHOTO
KOJIMYECTBA TEIUIOTHI HA OCHOBAHUU MEPBOT0 3aKOHA TEPMOAMHAMUKH.
OO0bsiCHEHHE TPUHIIUIIOB ICWCTBUS TEIUIOBBIX MAIIUH

OcHo6bl I71eKMPOOUHAMUKU

BHGKTPOCTaTI/IKa

Beruucnenue cui B3auMOIEHCTBHSI TOUEUHBIX 3JIEKTPUUYECKUX 3apsI0B.
Boluncnenue HanpsKeHHOCTH U MOTEHIMANIA 3JIEKTPUUECKOI0 OIS
OJIHOTO ¥ HECKOJIBKUX TOUEYHBIX 3aps/I0B.

W3mepeHne pa3HOCTH NTOTEHIIMAJIOB.

[TpuBeneHne npuMepoB NPOBOJAHUKOB, TUAJIEKTPUKOB M KOHAEHCATOPOB.
Habumronenune sBneHMs 3JI€KTPOCTATUUECKON MHAYKLINUU U SIBJICHUS
HOJISIPU3ALUY TUAJIEKTPUKA, HAXOISIIEroCs B 3JIEKTPUYECKOM I10J1€

TlocTOsITHHBIIT TOK

N3mepenne moiHOCTH ekTpuueckoro Toka. Msmepenune 3/C u
BHYTPECHHETO CONPOTUBIICHHUS UCTOYHUKA TOKA.

COop 1 UCTIBITAaHUE ICKTPUUECKUX IETIeH C Pa3IMIHBIM COCTUHECHUEM
IIPOBOJTHUKOB, PacyeT MX MapamMeTpoOB

MaruuTtHoe 1oJje

HabGmronenue neiicTBUs MarHUTHOTO TIOJISE HA IPOBOJIHUK C TOKOM,
KapTUHOK MarHUTHBIX MOJICH.

dopMynHpoOBaHKE MPABUIIA JICBOM PYKHU ISl ONIPECIICHHS HAIIPaBICHUS
cuiibl AMriepa.

Brruucnenue cui, JeHCTBYIONMUX HA MPOBOJHUK C TOKOM B MAarHUTHOM
noJe, OObSICHEHHE MPUHIINIA JSHCTBHSI SJEKTPOABUTATEINS.
WccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW MHIYKITUU

Koneoanusa u éonnwl

Mexannueckue
KoJIe0aHUA M BOJITHBI

[TpuBenenue npumepoB KojeOaTeNbHbIX IBMKEHUH. VccienoBanue
3aBUCHUMOCTH Tepro/ia KoueOaHUu MaTeMaTH4eCKoro MasiTHUKA OT €ro
JUIMHBI, MacChl U aMIUIMTY bl KostebaHuid. Onpenenenne yCKOpeHHs
CBOOOJHOIO MaJACHUS C TOMOIIbI0 MATEMAaTUYECKOTO MAasTHHKA.
HaGnronenue konebanuii 3yyaniero tena. [IpuBeaeHne 3HaueHus
CKOPOCTH pacipOCTpaHEHUs 3ByKa B PA3IMYHBIX Cpeax.

YMeHue o0bsICHITh UCIOJI30BAaHHUE YIBTPa3ByKa B MEIUIIMHE

DNeKTpOMarHuTHBIE
KoJeOaHus U BOJHBI

Hab6mronenue ocrmiorpaMM rapMOHMYECKUX KOJIeOaHUM CUITBI TOKA

B LICTIH.

OO0BsicHeHHE TIPEBPAIICHHS YHEPTUHU B UJI€aTbHOM KOJIe0aTeIbHOM
KOHTYpE.

N3ydeHue ycTpoiicTBa M MPUHIIMIIA AEHCTBUS TpaHCPopmaTopa.

AHann3 cXeMbl Iepeiayu dIEKTPOIHEPTUU Ha OOJBIITNE PACCTOSHUS.
[TpuBeneHre NpUMepPOB BUIOB PAIUOCBSI3U. 3HAKOMCTBO C YCTPOWCTBAMH,
BXOJISIIIIMMU B CUCTEMY PATUOCBSI3H.

OO0cyxenne 0COOCHHOCTEN pacIpOCTpaHEHUST PATMOBOTH

CBEeTOBBIE BOJTHBI

[IpuMeHeHre Ha MpaKTUKE 3aKOHOB OTPAKEHUSI U TPEJIOMIICHUSI CBETa MPHU
pemennu 3ana4. Habmonenue siBieHust tupakiiuu U TUCTIEPCUN CBETA.
YMeHue CTpouTh U300paKeHHs MPEMETOB, JaBaeMble TnH3aMu. Pac-

YET ONTHYECKON CHIIBI JTUH3EI

Inemenmol KGAHMOGOU Pu3uUKU

KBanrtoBbie
CBOMCTBA

Habmonenue gporosnexkrpuueckoro a¢¢exra. Pacuer makcuManbHON
KUHETHYECKOW YHEPTUU JIEKTPOHOB NpH PoTodhdexTe




CBCTa

duzuka aroma

dopmynupoBanue nocrynatoB bopa. Habmonenue nuneityatoro

Y HETIPEPBIBHOTO CIIEKTPOB.

Pacuer 4acTOTHI ¥ NIMHBI BOJIHBI UCITYCKAEMOI'O CBETA IIPU IIEPEX0E
aTOMa U3 OJIHOTO CTallMOHAPHOI'O COCTOSIHUS B IPYTOE.

OObsicHEHHE IPUHIIMIIA NEWCTBUS Ja3epa

®dwu3nKa aTOMHOTO
saapa

Y 3JIEMEHTapHBIX
YaCTHI]

HaGnronenue tpekos anbda-yactul] B kamepe Bunbcona. Perucrpanns
AJIEPHBIX U3JIY4EHUH C IIOMOLIBIO cyeTurKa I eiirepa.

PacueT sHepruu cBA3M aTOMHBIX sJIED.

[ToHnMaHue IEHHOCTH HAYYHOTO MMO3HAHMS MUPA HE BOOOIIIE /st
YeJI0OBEYECTBA B 1IEJIOM, a JUIs KaX10Tr0 00y4Jarouierocs JMYHO, IEHHOCTH
OBJIAJICHUS] METOJOM Hay4YHOT'O ITO3HAHUA JUIsl JOCTUKEHUS yCIexa

B JIIOOOM BUJI€ IPAKTUYECKOH 1€ TEIbHOCTH

Bcenennas u ee J6010uuUA

Crpoenue u

OObsicHeHHEe MoJieH paciuupsolieiics Beenennoit

pasBUTHE
Bceenennon
IIpoucxoxnenue HaGnronenue 3Be31, JIyHsl 1 maHeT B Texeckon. HabmoaeHne coaHeuHbIX
ConneuHoit IIATEH C IIOMOIIBIO TEJIECKONa
CHCTEMBI
XUMUA

Bsenenue PackpsITHe BKIa1a XUMHYECKON KAPTUHBI MUPA B €IHHYIO

€CTECTBECHHO-HAY4YHYIO KapTUHY MUDA.

XapakTepHUCTUKA XMMHUH KaK IPOU3BOAUTEIbLHON CUIIBI O0IIECTBA
Baxnenmue YMeHue n1ateb onpeneeHue U ONeprupoBarh CIEAYIOIIMMI XUMUYECKUMU
XUMHUYECKHE MOHATUSAMHU: «BEIECTBO», «(XUMUYECKUN IIEMEHT», «aTOM», «MOJIEKYIan,
HIOHSTHS «OTHOCHTEJIbHBIE aTOMHAsI U MOJIEKYJIIPHAs. MACCHI», KHOH», «AJUIOTPOIU»,

«HM30TOIBI», «XUMHUYECKAs CBA3bY, «AJIEKTPOOTPULIATEIILHOCTDY,
«BAJICHTHOCTBY, «CTEIIEHb OKUCIICHUS», «MOJIbY, «MOJISIpHas

Maccay, «MOJISIpHBIM 00beM ra3000pa3HbIX BEILIECTBY, «BEILECTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS», «PaCTBOPBDY,
«QIIEKTPOJIUT

U HEDJIEKTPOIIUTY, «IJIEKTPOIUTUYECKAS JUCCOLUALUA», KOKUCIUTEND

1 BOCCTaHOBUTEIIbY», «OKUCIIEHNE U BOCCTAHOBIIEHUEY, «CKOPOCTb
XUMUYECKON PEAKLUN», «XUMUYECKOE PABHOBECUEY, «YTIIEPOIHBIN CKEIET,
«(pyHKIMOHANbHAS TPYNIIAY, «U30MEPUS»

OCHOBHBIE 3aKOHBI
XUMUAU

DopMyIHpPOBAHHE 3aKOHOB COXPAHEHHUS MACCHI BEUIECTB U MOCTOSHCTBA
COCTaBa BEUIECTB. Y CTAHOBJIEHWE IPUYMHHO-CJIEICTBEHHOM CBSI3U
MEXy COAepKaHUEM dTUX 3aKOHOB U HaNMCAHUEM XUMHUYECKUX (Pop-
MYJI U YPAaBHEHUM.

PackpriTre ¢pu3nueckoro cmpicia CMMBOIHMKY [leproanyeckoit TaGmuiibl
xuMuueckux anemeHToB J[. . MenzaeneeBa (HOMEpOB 2JIEMEHTA,
NepHuoa, TPYIIbl) U YCTAHOBICHUE IPUIMHHO-CIICICTBEHHON CBS3H
MEX/ly CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUSI CBONCTB
DIIEMEHTOB M 00pa30BaHHBIX UMH BEIIIECTB B IEPUOAAX U TPYIITIaX.
XapakTepHucTUKa IEMEHTOB MaJIbIX EPUOIOB 10 UX MOJIOKEHUIO B
Ilepuonnueckoit cucreme /I. 1. Menneneena

OcHOBHBIE TEOpUU
XUMUU

YcraHoBieHHE 3aBUCUMOCTH CBOMCTB XUMHYECKHUX BEIIECTB OT CTPOCHUS
aTOMOB 00Pa3yIOIINUX UX XUMHUECKUX dJIEMEHTOB.

XapakTepruCTHKA BAXKHEHIIIUX TUIIOB XUMUYECKHUX CBSI3EHM 1
OTHOCHUTEIBLHOCTH dTOH THITOJIOTHU. OOBsICHEHNE 3aBUCUMOCTH CBOMCTB




BEILECTB OT UX COCTaBa U CTPOCHHUSI KPUCTANINYECKHUX PEIIETOK.
DopmMyJIMPOBAHUE OCHOBHBIX ITOJIOKEHUN TEOPUH IIEKTPOIUTHUECKOU
JUCCOLMAMU U XapaKTEePUCTHUKA B CBETE ATOM TEOPUU CBOICTB

OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTUHECHUM.

PopMyIMPOBAHNE OCHOBHBIX MOJOKEHUM TEOPUH XUMHUECKOTO CTPOCHUS
OPraHUYECKUX COCIMHEHUM U XapaKTEPUCTUKA B CBETE 3TOW TEOPUH
CBOMCTB BOXHEUIINX IIPEICTABUTENIEH OCHOBHBIX KJIACCOB

OPraHUYECKHX COCTMHEHUN

Baxueiinue
BEIIIECTBA
Y MaTepHuabl

XapaKTepucTUKa CTPOSHHUSI aTOMOB M KPUCTAJIOB M HA 3TOW OCHOBE —
00X (PU3NYECKUX M XUMUYECKUX CBOMCTB METAJNIOB M HEMETAJLIOB.
XapaKTepucTHUKa COCTaBa, CTPOCHHS, CBOMCTB, TIOJYYCHHS U IPUMECHEHHE
BaKHEHUIIINX HEMETAJIJIOB.

XapaKTepucTUKa COCTaBa, CTPOCHUS U OOIIUX CBOMCTB BaXKHEHIITNX
KJIACCOB HEOPTaHUYECKUX COCTUHEHUMU.

Onucanue cocTaBa U CBOMCTB BAKHEUIIIMX MPEACTABUTENICH OPraHUuYECKUX
COCTMHEHUI: METaHOJIa U ITAHOJIA, CIIOXKHBIX A(DUPOB, KHUPOB,

MBLI, KAPOOHOBBIX KHCIOT (YKCYCHOM KUCIIOTBI), MOHOCAXapHJI0B
(TII0KO03BI), AUCaXapuIoB (caxapo3bl), MOIKCAXapuI0B (Kpaxmasa

U 1IeJITI0JI03b]), aMUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX M CHHTETHYECKHX
MOJINMEPOB

XUMHYECKUN SI3BIK
U CUMBOJIMKa

Hcnonk3oBanue B yueOHON U MPOeCcCHOHATBHON AEITETbHOCTH
XAMHUYECKUX TEPMHUHOB U CUMBOJIMKH.

Ha3biBaHMe M3y4eHHBIX BELIECTB IO TPUBUAIILHOM MJIM MEXIyHAPOHOM
HOMEHKJIATyp€ U OTPAKEHUE COCTaBA ATUX COCIMHEHUIN C TOMOUIBIO
XUMHUYECKHUX (HOPMYIL

OTpakeHre XUMHYECKUX MPOIIECCOB C MOMOIIBIO0 YPABHEHUN XUMHUYECKUX
peaxkiun

XHAMHYECKUE OObsicHEHHE CYLTHOCTU XMMHUUYECKUX nporeccoB. Knaccuduxarus
peakuuu XUMHUYECKHMX PEAKLMH 10 pa3JIu4HbIM IPU3HAKAM
XUMUYECKUI BolnosnHeHne XUMHUYECKOT0 SKCIIEPUMEHTA B IIOJTHOM COOTBETCTBUH
9KCIIEPUMEHT C MpaBWJIaMH TEXHUKH O€30MaCHOCTH.
Habmonenue, pukcupoBaHre U ONMCaHUE PE3yNIbTaTOB MPOBEAECHHOTO
DKCIEPUMEHTA
Xumuueckas [TpoBeneHne caMOCTOATEIBLHOTO MOMCKA XUMUYECKON HH(OpMaLuu
nHpopManus C MCIOJIb30BaHUEM PA3JIMYHBIX HCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX

U3JIaHU}, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHEeTa);
UCIOJIb30BaHUE KOMIIBIOTEPHBIX TEXHOJIOTUH 1 00pabOTKU U Mepeaun
XUMHUYECKON MHPOpPMAIIMH U €€ IPEJICTaBICHUs B pa3IMUHbIX (opMax

[TpodunbHoe
npodeccroHalbHO
3HaYMMOe
cozepkaHne

OOBsicHEHNE XUMUYECKUX SIBIICHUH, TPOUCXOJAIIUX B IPUPOJE, OBITY

Y Ha MPOU3BOJICTBE.

CobmroaeHune npaBuil 3KOJIOTMYECKH TPAMOTHOTO MTOBE/ICHUS B
OKpY>Karollen cpene.

OreHka BIUSHUS XMMUYECKOT0 3arpsI3HEHUS OKpY Karoliel cpebl

Ha OpraHuv3M 4€JIOBCKa U JPYTrUc KUBLIC OPTaHU3MBI.

CobmroneHue npaBuil 6€30MaCHOTO 0OpaIleHus ¢ TOPIOUYUMH U TOKCUYHBIMU
BEIIIECTBAMH, JTAOOPATOPHBIM 000PY/TOBAHUEM.

Kpurnyeckas oreHka JOCTOBEPHOCTH XUMUYECKOI HH(pOpMaIH,
ITOCTYIAKOIIEN U3 Pa3HbIX HCTOYHUKOB

buonorus —
COBOKYITHOCTb HayK
0 JKUBOM

npupoze. Metoasl

3HAKOMCTBO C 00bEKTaMH U3y4YCHHsI OUOJIOTUH.

BrisBrienue ponu 6uosioruu B GOpPMHUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KAPTUHBI MUPA U MPAKTUUECKOU EATETbHOCTH
JOJIen




HAy4YHOTO ITO3HAHUS
B OHoI0OrUu

Knerka 3HAKOMCTBO C KJIETOYHOW T€OpPUEH CTPOCHUSI OPTaHU3MOB.
[TosryueHue npeacTaBieHUs O POJIM OPraHUYECKUX U HEOPraHU4YECKUX
BEILIECTB B KJIETKE.

3HaHuE CTPOCHHS KJIETOK IO Pe3ysbTaTaM paboThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHMe OIUCHIBaTh MUKPOIIPENApaThl KJIETOK PACTCHUN. Y MEHUE
CpaBHUBATh CTPOCHUE KJIETOK PACTEHUH M JKUBOTHBIX 110 TOTOBBIM
MUKpoIpenaparam

Opranusm 3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHHs OPraHU3MOB, CTaAUN
OHTOI'EHE3a Ha IIPUMEpE YEIIOBEKA.

3HaHME ITPUYUH, BBI3BIBAIOIINX HAPYLUICHUS B Pa3BUTHH OPraHU3MOB.
YMeHue 0Ib30BaATHCS TEHETHYECKOW TEPMUHOJIOTMEN U CUMBOJIMKOM,
pelaTh IpOCTEUIINE TEHETUYECKHE 3a1a4H.

3HaHue 0COOCHHOCTEN HACIEICTBEHHOIN U HEHACIEICTBEHHOM
U3MEHYMBOCTU M UX OMOJIOrMYECKON POJIM B 3BOJIIOLIUH SKUBOTO

BI/I[[ YMeHue AHAJIIM3UPOBATH U OUCHUBATDL PAa3JIMYHBIC THIIOTC3bI
IPOMCXOXKACHNUS )KU3HU Ha 3emIie.

YMeHue npoBoUTh ONKUCaHUE 0co0el 0JTHOTO BUAA IO MOP(POJIOTHYECKOMY
KPHUTEPUIO.

PaszButHe cnocoOHOCTEH SICHO M TOYHO M3JIaraTh CBOU MBICJIU, JIOTUYCCKU
00O0CHOBBIBAaTh CBOIO TOUKY 3PEHHsI, BOCHPUHUMATh U aHAIM3UPOBATH
MHEHUS cOOECEIHNKOB, IPU3HABAs IIPABO APYTOro 4eI0BeKa Ha

MHOE MHEHUE.

YMeHue 10Ka3bIBaTh POACTBO YEIIOBEKA M MIICKOTUTAIOIINX,

OOIIIHOCTh U PAaBEHCTBO YEJIOBEYECKUX pac

DKOCUCTEMBI 3HaHME OCHOBHBIX IKOJIOTMYECKUX (PAaKTOPOB U UX BJIUSHUS HA OPIaHU3MBI.
3HaHue OTJIMYUTENIbHBIX IPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
arpodKOCHCTEM.

[TosryueHune npeacTaBIeHUs O CXEME SKOCUCTEMBI HAa IPUMEpE

ouochepsl.

JleMoHcTpanyst yMeHHUs IOCTaHOBKY ILI€JIEN AEATEIbHOCTH, INIAHUPOBAHNE
COOCTBEHHOM EATEIBHOCTH JUIsl IOCTHKEHUS TIOCTAaBICHHBIX

LeJIel, IPEBUIEHUS BO3MOXHBIX PE3YJIbTATOB 3TUX JAECHCTBUH,
OpraHU3aIi CAMOKOHTPOJIS U OLIEHKH MOJTYYEHHBIX PE3YJbTaTOB.
OO0y4denue coOII0ACHUIO IPABUIT ITOBEJIEHHS B IPUPOJIE, OEPEIKHOMY
OTHOUICHUIO K OMOJIOTHYECKUM O0BEKTaM (PAaCTEHHSIM U dKUBOTHBIM

U MX COOOIIECTBaM) U UX OXpaHe

6. O0bem 001e00pa30BaTEIbHON TUCHHUIIMHBI U BHABI y4e0HOI padoThl

. Bcero Cemectpsl

Buj yueoHoii paboTbl 4ACOB 1 5
KonraktHas pabota (Bcero) 76 34 42
B Tom uncrne:
Jlexnun 40 18 22
[Tpaktryeckue 3anstus (I13) 36 16 20
JIaGoparopusie pabotsl (JIP)
B tom uncne B unTepakTHUBHON hopme 76 34 42
Koncynbranus
CamocrositenpHast paboTa (Bcero) 38 17 21




dopma TPOMEKYTOUHOU ATTECTALUU

KonTposnbnas
pabota

Hudd. 3auer

MaxkcumaJjibHasi yueOHasi Harpy3Ka 114

o1

63

7. CTpYKTYypa M cojJep:kaHue 0011e00pa3oBaTeibHOI THCHUILIHHBI «EcTecTBO3HAHME)

7.1. Pa3nenbl 001eo0pa3oBaTe IbHOM TUCHUIJIMHBI M BUAbI 3aHATHIA

<
TN - -
No o E E g CT; §
0 HaumenoBanwue pa3zzena o0ieo0pa3oBaTeabHOM 5 s § 5 :g
/m JUCUUILINHBI é’ qé % i %
5 |2 | & |BE
= 2 5 e i
5 > & g ° &
5 g |8 3 S E
= ) = Q M =
1 duzuka. 18 16 17 51/34
2 Bgenecuue 1 1/1
3 MexaHuka 4 4 4 12/8
4 OcHOBBI MONIEKYISIPHON PU3UKU 3 3 4 10/6
U TEPMOIMHAMUKHI
5 OCHOBBI JICKTPOIMHAMUKHU 4 3 3 10/7
6 Kosnebanus 1 BOJIHBI 2 2 2 6/4
7 DneMeHThl KBaHTOBOM (pU3MKH 2 2 2 6/4
8 BcesnenHas u ee 3BOMOLIUSI 2 2 2 6/4
9 Xumusl. 13 10 11 34/23
10 BBenenue 1 1 2/2
11 Obuiaa u Heopzanuueckas Xumus 6 4 6 16/10
12 Opzanuueckas xumus 3 2 2 7/5
13 | XuMHUS ¥ )KH3HD 1 1 1 3/2
14 | Xumus 4 opranusM 4yejoBeKa 1 1 1 3/2
15 | Xumus B 0bITY 1 1 1 3/2
16 | buosaorus. 9 10 10 29/19
17 | buonorus — COBOKYITHOCTb HAaYK O )KMBOH 1 2 2 4/2
IPHUPO/IC.
MeTo 1l Hay4YHOTO MO3HAHUS B OMOJIOTUN
18 | Kietka 2 2 2 717
19 | Opranusm 2 2 2 7/5
20 | Bun 2 2 2 7/5
21 DKOCHUCTEMBI 2 2 2 7/5
1.2, Conepxanue pa3aesoB o01eodpazoBaTeIbHOM JHCHMTILTUHBI 0/1.01.04
«EcTecTrBo3HaHMe»
Ne HaumenoBanue
n/n pasaeaa Conep:xanue pasaena (TeMbl 3aHATHI)
001eo0pazoBarebHOIM
U CHHIITHHBI

duszuxka




1 Beenenue Baenenue.
2 Pasnen 1. Tema 1.1. Kunemaruka TOUYKH ¥ TBEPAOIO Tea
MexaHnka Tema 1.2. Jlunamuka
Tema 1.3. 3aKOHBI COXpaHEHUSI B MEXAHUKE
Tema 1.4. Mexanndeckue kKojiebaHHs U BOJHbI
3 | Pazgen 2 Tema 2.1. MonekymsipHasi pU3MKa U TETIOBBIC SBICHUS
OcHoBrsl MoJiekyssipHoil | Tema 2.2. OCHOBBI TEPMOAUHAMUKU
¢buzukn
Y TePMOJAMHAMUKH
4 | Paznen 3 OcHOBBI Tema 3.1. DnexTpocTaTuka
BJIEKTPOJUHAMUKHI Tema 3.2. MargutHoe 1oJje
Tema 3.3. DnexkTpoMarauTHast UHIYKIIHSL.
5 Pasznen 4 Konebanus u Tema 4. 1 DaekTpoMarHuTHBIC KOJICOAHUS U BOJHBI
BOJIHBI Tewma 4.2.0nTuka
6 | Pazmen 5 DnemeHThI Tema 5.1. KBanToBas ¢u3uka u aromHast pusuka
KBaHTOBOU (DU3UKH Tema 5.2. CtpoeHune aTOMHOTO sijipa
7 | Paznmen 6. Becenennas u | Tema 6.1 Teopust mpoucxoxnenne Beenennoit. lonaydunoe
€€ SBOJIOIUS paccMmoTpenue npoucxoxaenus Beenennoii. Teopus XX Beka u
COBpPEMEHHBIE KOHIEMIUU MPOUCXOKIeHUS BeeneHHoil.
Xumus.
8 | BBenenue OcHOBHBIE TTOHATHUSI XUMUHU
ATOMHO-MOJIEKYJISIPHOE YUYECHUE
3akoHbl XuMur OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHECHUM
Obwas u HeopeaHuveckas Xumus
9 | Pazmen 7 OcHOBHBIE Tema 7.1 OcHOBHBIE OHATHS U 3aKOHBI XUMHUHU
TIOHSTHSI U 3aKOHBI
XUMHH
10 | Pa3gen 8 Tema 8.1 [leproguueckas cucreMa XUMUYECKUX 3JIEMEHTOB
[lepuoguueckuii 3akon | Tema 8.2
u [lepuonnue- Buael xumuyeckon cBs3u
CKasl CUCTeEMa Tema 8.3
XUMHUYECKUX JJIEMEHTOB | XUMHUYECKHE peakuu. CKOPOCTh XMMUYECKON peaKkInu
. . MenneneeBa
11 | Pazgen 9 Tema 9.1 THUBEI XUMHUYECKOH CBSA3HU
CrtpoeHue BelecTBa Tema 9.2. CrerneHb OKUCIICHUS
Tema 9.2 CtpoeHue BeniecTna
12 | Paznen 10 Boga. Tema 10.1. CoiicTBa Bojbl. PacTBOpHI
PactBOpsI Tema 10.2. BoxHble pecypcsl 3emin
13 | Pazmen 11 Tema 11.1 CkOopoCcTh XUMHUECKUX PEAKIIHI
XHWMHYECKUE PEAKIUN Tema 11.2. XuMuueckoe paBHOBECHE
Temal 1.3. DHepreTka XMMUUYECKUX peakIni
14 | Pazgen 12 Tema 12.1. Teopust 2JI€KTPOTUTHIECKOMN TUCCOITAAIIAN
Knaccudukanus Tema 12.2. Kitaccel HeopraHM4eCKMX COEIUHEHUN U X CBOMCTBA .
HEOPraHUYECKUX Tewma 12.3. IIpocTeie BemecTBa U MX CBOKCTBA.
COEAMHEHHMN U UX
CBOMCTBA
15 | Pa3zgen 13 Mertaiuisl u Tema 13.1. OOme cBOMCTBA METAIUIOB.
HEMETaJIbI Tema 13.2. Koppo3usi MeTaJuioB.
Opeanuueckas xumusi
16 | Pazmen 14 Temal4.1 Teopuss XUMHYECKOTO CTPOCHMS OPraHUYECKUX

OCHOBHBIE TTIOHATHSA
OPraHN4eCKOr XUMHH

coenquHenuii A.M.bytneposa




Y TEOPHUsI CTPOCHUS
OpPraHUYECKUX COEIUHE-
HUHI

17 | Pazgen 15 Temal5.1. IlpenensHblie yrieBoa0pOIbI
YTriaeBogopoibl U UX Temal5.2. HenpenenbHble yrieBo10POIbI
npupoHbie uctouHuku | TemalS.3. Apomaruueckue yrieBoaopoibsl. benzon
Temal5.4. IlpupoiHbIe KICTOYHUKHU YTIIEBOIOPOIOB
18 | Paznen 16 Tema 16.1. CriupTsl. DeHONBI
Kucnoponconepxkamue | Tema 16.2. Anpaeruipl 1 KETOHbBI
OpraHUYEeCcKue Tema 16.3. KapOoHOBBIE KHUCTIOTHI
COCMHEHUS Tema 16.4. Cnoxubie 3gupsl. Kups
Tema 16.5. YrneBosl
19 | Paszpen 17 Tema 17.1 A3zorconepxkaiiyue OpraHM4ecKre COeIMHEHUS.
A3zoTconepikaliue Tema 17.2 Ilonumeps! .
OpraHMYecKue CoeuHe-
Hus. [lonumepst
20 | Pazmen 18. Tema 18.1 Bausgaue Makpo U MUKPO 3JIEMEHTOB Ha OpraHu3M
XUMUS U )KU3Hb YyesI0BeKa.
21 | Paspgen 19. Tema 19.1
XHMHMS ¥ OpraHu3M Jlexapcrsa.
YeloBeKa BurtaMuHbI 1 TOPMOHBI.
Tema 19.2
Pactenus - npupoaHbIe HCTOUHUKH JICKAPCTB.
3710pOBbIil 00pa3 KU3HU.
22 | Paszgen 20. Tema 20.1 XumMus muiu.
Xumus B ObITY XuMmus B cagy U OrOpoJie.
Tema 20.2 Moto1ue cpeacTsa B ObITY
XUMUS 1 KOCMETHKA
buoJsiorus
23 | Paznmen 21 Tema 21.1. XXu3zHb, ee cBOWCTBa, yDOBHH OpraHu3alluy,
buonorust — IIPOMCXOXKICHNE U pa3HOOOpasue.
COBOKYIHOCTb HAYK O Tema 21.2.IlonsTre «oxu3Hb». OCHOBHBIE IPU3HAKH KHBOTO.
KUBOU IIPUPOJE. Tewma 21.3. YpoBHM OpraHu3aluy >KMBOW IPUPOJIBI.
Merto1ibl Hay4HOrO Tema 21.4. IlpoucxoxxaeHue Ku3HU
TMO3HAHUS
B Omonoruu
24 | Paznen 22 Tema 22.1 CTpoeHHE KIETKH.
Krerka Tema 22.2. OGMeH BelIeCTB U NPEBPAIIEHUE SHEPTHH.
Tema 22.311onaTue o MeTaboau3Me
Tema 22.4. HacnenctBenHas nHdopmanus U peaau3aius ee B
KJIETKE
25 | Paznen 23 Tema 23.1 Tkanu, opransl U CUCTEMbI OPTaHOB
Opranusm Tema 23.2 TlumeBapenue
Tema 23.3 OnopHO-ABUTaTenbHas CUCTEMA
Tema 23.4 BuyTpeHHss cpelia opraHu3Ma
Tema 23.5 MHauBuayanbHOE pa3BUTUE OPraHU3MaA
26 | Pazgen 24 Tema 24.1 DBOIIOIIMOHHOE YUCHUE
Bun Tema 24.2. [lonsiTHE BUIA U €70 KPUTEPUEB
Tema 24.3 HaciaencTBEHHOCTh U N3MEHYHNBOCTE
27 | Pa3nmen 25 DOkocucremsl | Tema 25.1 Dkonorusi cooOIIECTB ¥ SKOCHCTEM

Tema 25.2 IlonsaTue o OHMOIEHO3€E, OMOreOIEHO3€e, DKOCUCTEME
Tema 25.3 Bo3zeiicTBre SKon0rndeckux (GakTopoB Ha OPraHu3M




YEJIOBEKA U BIMSHUE JEATEIBHOCTH YEI0BEKA Ha OKPYKAIOILYIO
cpeny

7.3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Ne | HammeHoBaHue pa3iena Oopa3oBaTesibHbIE TEXHOJIOTUH
n/n AUCUMILIMHBI (B TOM 4ucJie HHTEPAKTHBHbBIE)
Pusuka
1. BBenenme Jlexuusi-Bu3yanu3anus, JEeKUusa-1uanor, JeKius ¢ pazdoopom
KOHKPETHBIX ~ CHUTYyallUi, CEMHMHAp-AMUCIYT, IpPOOJIEMHBI
CEMHUHAp, PEUICHHE CUTYallMOHHBIX M KOHTEKCTHBIX 3azad,
«MosroBast araka», METOJ] IPOEKTOB
2. Paznen 1. MexaHuka Jleknusa-Bu3yanu3anusi, JCKIUsI-TUaIor, JEKIus ¢ pa3dopom
KOHKPETHBIX ~ CUTyalluld, CEeMHHAp-IUCIYT, MPOOJIEMHBIH
CEMHUHAp, PEUICHHE CUTYallMOHHBIX M KOHTEKCTHBIX 3azad,
«MosroBast araka», METOJ] IPOEKTOB
3. |Pa3gen 2. OcHOBBI Jlexusi-Bu3yanu3anus, JeKUusa-1uanor, JeKiuus ¢ pazdoopom
MOJICKYJISIPHOM (DU3HKH KOHKPETHBIX ~ CHUTYyallui, CEMHMHAp-AMUCIYT, MHpPOOJIIEMHBI
1 TEPMOJMHAMUKH CEMHUHAp, pPEUICHHE CUTYallMOHHBIX M KOHTEKCTHBIX 3azad,
«Mo3roBas aTaka», METOJ1 IPOEKTOB
4.  |Pazgen 3. OcHOBBI Jlexusi-Bu3yanu3anus, JeKUusA-1uanor, JeKius ¢ pazdoopom
HIIEKTPOIUHAMUKH KOHKPETHBIX ~ CHUTYyallui, CEMHMHAp-AMUCIYT, MpPOOJIIEMHBII
CEMHUHAp, PEUICHHE CUTYallMOHHBIX M KOHTEKCTHBIX 3aJad,
«Mo3roBas aTaka», METOJ1 IPOEKTOB
5. [Paznen 4. Konebanus u Jlexusi-Bu3yanu3anus, JeKUusA-1uanor, JeKiuus ¢ pa3doopom
BOJIHBI KOHKPETHBIX ~ CHUTYyallui, CEMHHAp-AMUCIYT, HPOOJIEMHBII
CEMHUHAp, pPEUICHHE CUTYAallMOHHBIX M KOHTEKCTHBIX 3azad,
«Mo3roBas aTaka», METOJ IPOEKTOB
6. [Pasgen 5. DnemeHTHI Jlexuusi-Bu3yanu3anus, JeKUusa-1uanor, JeKiuus ¢ pazdoopom
KBaHTOBOM (pU3UKU KOHKPETHBIX ~ CHUTYyalluid, CEMHMHAp-AMUCIYT, MPOOJIEMHBII
CEMHUHAp, pPEUICHHE CUTYallMOHHBIX W KOHTEKCTHBIX 3azad,
«Mo3roBas aTaka», METOJ1 IPOEKTOB
7.  [Pa3znen 6. Bcenennas u ee  Jlekuus-Bu3yanu3anus, JEKIHUsI-TUaNIOr, JEKIUsA ¢ pa3dopoM
HBOJIIOLINS KOHKPETHBIX ~ CHUTYyalluid, CEMHMHAp-AMUCIYT, MpPOOJIEMHBbI
CEMHUHAp, pPEUICHHE CUTYallMOHHBIX M KOHTEKCTHBIX 3azad,
«Mo3roBas aTaka», METOJ1 TPOEKTOB
Xumus
8. |BBeneHme Jlexuus-Bu3yanusanus, JeKIus-a1aor, JEKIHs ¢ pa3dopomM
KOHKPETHBIX CUTYyalluii, CEMUHAp-AUCILYT, TPOOIEMHbIN
CEMUHAp, PEUICHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3a/]a4,
«Mo3roBas aTaka», METO/1 IPOEKTOB
9. |[Pazgen 7. OcHOBHBIE Jlexuus-Bu3yanusanus, JeKIus-a1aor, JEKIHs ¢ pa3dopoM
[TOHATHS U 3aKOHBI XUMUHM [ KOHKPETHBIX CUTYal1il, CEMUHAP-TUCIYT, MPOOIEMHBIN
CEMUHAp, peUIeHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3a]1a4,
«Mo3roBas aTaka», METO/1 IPOEKTOB
10. [Paznmen 8. Ilepuoanueckuii |Jlekuusi-Bu3yanu3anus, JISKIHsI-TUAIOT, JEKIUSI C pa3dopoM
3akoH u [leproguaeckas KOHKPETHBIX CUTYaIUi, CeMUHAP-TUCITYT, TPOOIEMHBII
CHCTEMAa XUMUICCKHX CEMUHAp, PEILIEHUE CUTYal[MOHHBIX U KOHTEKCTHBIX 3a7ad4,
OJICMEHTOB «Mo3roBas aTaka», METOJ TPOEKTOB
JI.11. MenneneeBa
11. [Pa3men 9. CtpoeHue Jlexuus-Bu3yanusanus, JeKIus-a1aor, JEKIHs ¢ pa3dopomM




BCIICCTBA

KOHKPETHBIX CUTYaIUi, CEMUHAP-TUCITYT, TPOOIEMHBIH
CEMUHAp, PELICHUE CUTYAl[MOHHBIX U KOHTEKCTHBIX 3a7ad4,
«Mo3roBas araka», METOJ| IIPOEKTOB

12. |Pa3gen 10. Bona. PactBops! [Jlekuus-Bu3yanu3amnus, JEKIUs-IUAJIOT, JIEKIUs ¢ pa30opomM
KOHKPETHBIX CUTYAIMi, CeMUHAP-IHUCITYT, TPOOIEMHBIH
CEMHUHAp, PELICHUE CUTYallMOHHBIX U KOHTEKCTHBIX 3a/a4,
«MosroBast araka», METOJ] IPOEKTOB
13. |Pasmen 11. Xumuueckue Jlexnusa-Bu3yanu3anusi, JEKIHs-THAIIOT, JEKIUS ¢ pa30opomM
[peaKuuu KOHKPETHBIX CUTYalUi, CEeMMHAP-IUCILYT, IPOOIEMHBIH
CEMHUHAp, PELICHUE CUTYallMOHHBIX M KOHTEKCTHBIX 33/1a4,
«Mosrosast araka», METOJ, IPOCKTOB
14. [Pazumen 12. Kimaccudukanus [Jlekuus-Bu3yann3anus, JICKIH-TAAIOT, JCKIUI ¢ pa30opoM
HEOPTaHUYECKUX KOHKPETHBIX CUTYalUi, CEeMUHAP-JUCILYT, IPOOIEMHBI
COCMHCHUII M UX CBONCTBA |ceMuHap, pelllcHAE CHTYAIlMOHHBIX M KOHTEKCTHBIX 33/1a4,
«Mosrosast araka», METOJ, IPOCKTOB
15. [Pazpmen 13. Metaisl u Jlexusi-BU3yanu3amus, JeKIHsI-I1alior, JeKIHs ¢ pa30opoM
HCMCTAJLIIbI KOHKPETHBIX CUTYaINi, CEMHHAP-TUCITYT, TPOOJIEMHBIHI
CEMHUHAp, PELICHUE CUTYallMOHHBIX U KOHTEKCTHBIX 3a/]a4,
«Mo3roBas aTaka», METO/1 IPOEKTOB
16. [Pasmen 14. OcHoBHBIE Jlexusi-BU3yanu3amus, JeKIHsI-I1alior, JeKIHs ¢ pa30opoM
[IOHSTHS OPraHUYECKOM KOHKPETHBIX CUTYaINi, CEMHHAP-TUCITYT, TPOOJIEMHBIHI
XUMHH CEMUHAD, PEIICHUE CUTYAallMOHHBIX U KOHTEKCTHBIX 3a/a4,
1 TEOpUA CTPOCHUA _ |«Mo3srosas aTaka», METOJ IPOEKTOB
OpPraHMYECKUX COECAUHEHUN
17. [Pazpmen 15. YrueBogopoasl uJlekuusi-Bu3yanu3anus, JISKIUs-TUAIOT, JEKIHUs ¢ pa3dopom
UX IPUPOJHBIC UCTOYHUKH  [KOHKPETHBIX CHUTYAIMid, CeMUHAP-AUCITYT, TIPOOIEMHBIN
CEMHUHAp, PELICHUE CUTYallMOHHBIX U KOHTEKCTHBIX 3a/1a4,
«Mo3roBas aTaka», METO/1 IPOEKTOB
18. [Pa3znmen 16. Jlexuus-Bu3yanusanus, JeKIus-a1aor, JEKIHs ¢ pa3dopomM
Kucnopozcomepixaniie KOHKPETHBIX CUTYalUil, CEMUHAP-JUCILYT, IPOOIEMHBII
OPraHHYCCKHC CEMUHAp, PEIICHNE CUTYAl[MOHHBIX M KOHTEKCTHBIX 3a7ad4,
COCAUHCHHSA «Mos3roBast aTaka», METOJI IPOEKTOB
19. [Pazpmen 17. Jlexusi-BU3yanu3anus, JeKIHs-quaor, JeKus ¢ pa3oopoM
AsoTcozepiKalme KOHKPETHBIX CUTYaIUi, CeMUHAP-TUCITYT, TPOOIEMHBII
OPraHU9CCKUE COCAMHCHUA. |ceMuHap, pelICHUEe CUTYAllMOHHBIX M KOHTEKCTHBIX 3a7ad4,
[lommepst «Mo3roBas ataka», METOJI IPOEKTOB
20. [Pazgen 18. Xumus u xxu3Hp Jlekuus-BU3yaau3anys, JEKIUs-I1ajor, JeKIUs ¢ pa3oopom
KOHKPETHBIX CUTYaIUi, CeMUHAP-IUCITYT, TPOOIEMHBII
CEMHUHAp, PELICHNE CUTYallMOHHBIX U KOHTEKCTHBIX 3a/]ad4,
«Mosrosast araka», METOJ] IPOEKTOB
21. [Pazgen 19. Xumus u Jlexuus-Bu3yanusanus, JeKIus-a1aor, JIEKIHs ¢ pa3dopomM
OpTraHHU3M HCJI0BCKa KOHKPETHBIX CUTYalUi, CEMHHAP-IUCILYT, TPOOIEMHBII
CEMUHAp, peUIeHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3a]1a4,
«Mo3roBas aTaka», METO/1 IPOEKTOB
22. [Pazgen 20. Xumus B ObITy  JleKuus-BU3yaau3aliusi, JJCKINs-AHAJIOT, JIEKIHS C pa300pomM

KOHKPETHBIX CUTYyalllii, CEeMHUHAp-AUCITYT, TPOOIEMHbIN
CEMUHAp, PEIIEHNE CUTYAl[MOHHBIX M KOHTEKCTHBIX 3a7ad4,

«Mo3ropas aTaka», METOJ ITPOCKTOB




Buogorus

23. [Pasnmexn 21. buomorus - Jlexnusa-Bu3yanu3anusi, JEKIHs-THAIIOT, JEKIUS ¢ pa30opom
COBOKYITHOCTH HayK O KOHKPETHBIX CHUTYallUid, CEMUHAP-AUCIYT, TPOOIEMHBII
PKHBOU IPHPOJIC. CEMUHAD, PELICHNE CUTYAllMOHHBIX U KOHTEKCTHBIX 3a/1ad4,
Metobl Hay4HOTO «Mo3roBas aTaka», METOJ IPOEKTOB
[MO3HAHUS
B OHOJIOTHU

24. |Pasnen 22. Knerka Jlexnusa-Bu3yanu3anusi, JEKIHs-THAIIOT, JEKIUS ¢ pa30opom

KOHKPETHBIX CUTYallUi{, CECMHUHAP-AUCITYT, IPOOIEMHbIN
CEMUHAp, peUICHHE CUTYallMOHHBIX U KOHTEKCTHBIX 3a]1a4,
«Mosroast araka», METOJ] IPOEKTOB

25. |Pazpen 23. Opranusm Jlexnusa-Bu3yanu3anusi, JEKIKs-THAIIOT, JEKIUS ¢ pa30opoM
KOHKPETHBIX CUTYaINi, CEMUHAP-TUCITYT, TPOOIEMHBIH
CEeMMHAp, PELICHNE CUTYallMOHHBIX M KOHTEKCTHBIX 3371a4,
«Mo3roBas araka», METO IPOEKTOB

26. [Paspen 24. Bun Jlexnusi-BU3yanu3amnus, JeKIHs-I1alior, JeKIHs ¢ pa30opoM
KOHKPETHBIX CUTYAIlHid, CCMHUHAP-AUCITYT, TPOOICMHBIH
CEMUHAp, PEIICHUE CUTYAIIMOHHBIX M KOHTEKCTHBIX 33J1a4,
«Mo3roBas aTaka», METOJI IPOCKTOB

27. [Pa3men 25. DKOCHCTEMBI Jlexius-Bu3yanu3anus, JeKIus-aHalor, JeKIus ¢ pa3dopomM
KOHKPETHBIX CUTYaIUil, CCMHHAP-TUCITYT, TPOOJICMHBIH
CEMHHAp, PEIICHUE CUTYallMOHHBIX U KOHTEKCTHBIX 33]1ad,
«Mo3ropas araka», METOJ] [IPOCKTOB

7.4 OOpa3oBaTe/ibHble pe3yabTaThl o0y4daloulerocsi, ¢popmMupyemMbie B Ipolecce OCBOEHHS
o0ueodpa3zoBaTebHOM TUcUMILINHBI «EcTecTBO3HAHUE»

HaumenoBanue pazjiena o61meoopa3oBaTeIbHON OBpPA3OBATCIBHBIC PE3ybTATHI
JTUCIUTLTAHBI
duszuka.

Beenenue OPJI- | OPM- | OPIT- |OK-10
1-15 1-9 1-6

Pa3znen 1. Mexanuka OPJI- | OPM- |OPIT- |OK-10
1-15 1-9 1-6

Paznen 2. OcHOBBI MOJIEKYISIPHON (PU3UKH OPJI- | OPM- |OPIT- |OK-10

Y TEPMOJIMHAMUKHU 1-15 1-9 1-6

Pa3zpnen 3. OCHOBBI 31€KTPOIMHAMUKHU OPJI- | OPM- | OPIT- |OK-10
1-15 1-9 1-6

Paznen 4. Konebanust u BOJHBI OPJI- | OPM- | OPIT- |OK-10
1-15 1-9 1-6

Paznen 5. DneMeHTH KBaHTOBOM (pr3HUKH OPJI- | OPM- | OPIT- | OK-10
1-15 1-9 1-6

Paznen 6.Bcenennas u ee 3BONIOLUA OPJI- | OPM- |OPIT- |OK-10
1-15 1-9 1-6

Xumus
Brenenne ‘ ’ ‘
Obwas u Heopeanuueckas Xumus
Pasnen 7. OCHOBHBIE IOHSATHS M 3aKOHBI XHMHUH | OPJI- | OPM- | OPIT- | OK-10




1-15 1-9 1-6

Paznen 8. Ilepnoanueckuii 3akoH u Ilepnoanueckas OPJI- | OPM- | OPII- | OK-10

cucremMa Xxumuueckux snmemeHToB [l. 1. MenneneeBa 1-15 1-9 1-6

Paznen 9. OPJI- | OPM- | OPIT- | OK-10

CtpoeHue BenecTna 1-15 1-9 1-6

Paznen 10. Bona. PactBopst OPJI- | OPM- |OPIT- |OK-10
1-15 1-9 1-6

Pazgen 11. OPJI- | OPM- | OPIT- | OK-10

XHUMHYECKUE PEaKIun 1-15 1-9 1-6

Pazpnen 12. OPJI- | OPM- | OPIT- | OK-10

Knaccudukanus HEOpraHM4ecKuxX COeAMHEHUN U X 1-15 1-9 1-6

CBOMCTBaA

Pazpgen 13. MeTtailiel 1 HEMETaILIb OPJI- | OPM- OPIT- | OK-10
1-15 1-9 1-6

Opeanuveckas xumus

Paznen 14. OcHOBHBIE TOHATHS OPTaHUYECKON XUMUU OPJI- | OPM- OPII - OK-10

Y TEOPHs CTPOCHUSI OPraHMYECKUX COCUHEHUM 1-15 1-9 1-6

Paznen 15. YraeBogopoibl u ux npupoanbie uctounuku | OPJI- | OPM- OPII - OK-10
1-15 1-9 1-6

Paznen 16. Kucinopoacoaepskaiire opraHudeckue OPJI- | OPM- OPII - OK-10

COEIMHEHUSI 1-15 1-9 1-6

Paznen 17. A3oTcoaepkaiine opraHuuecKue OPJI- | OPM- OPII - OK-10

coequHeHus. [lonumepsl 1-15 1-9 1-6

Paznen 18. XuMus u >kU3Hb OPJI- | OPM- OPIT- | OK-10
1-15 1-9 1-6

Paznen 19. Xumus u opranusm yeiaoBeka OPJI- | OPM- |OPIT- |OK-10
1-15 1-9 1-6

Paznmen 20 . Xumus B ObITY OPJI- | OPM- |OPIT- |OK-10
1-15 1-9 1-6

buonaorus

Pa3nen 21. buonorus — cOBOKYNHOCTb HayK O KMBOM OPJI- | OPM- | OPII- | OK-10

pUpoJIE. 1-15 1-9 1-6

MeTo/ 16l HayYHOTO MO3HAHUS B OMOJIOTUI

Paznen 22. Kierka OPJI- | OPM- OPIT- | OK-10
1-15 1-9 1-6

Paznen 23. Opranusm OPJI- | OPM- |OPIT- |OK-10
1-15 1-9 1-6

Paznen 24. Bug OPJI- | OPM- OPII- | OK-10
1-15 1-9 1-6

Pazgen 25. DxocucreMbl OPJI- | OPM- OPIT- | OK-10
1-15 1-9 1-6

8. (I)OHZI OLCHOYHBIX CPEACTB AJIHA MPOBECACHUSA HpOMe)KyTO‘{HOﬁ arrecralmm 1o JMCumnJamHe

KOHTpOHB KayeCTBa OCBOCHHUs OUCHUIIIIMHBI BKIOYAE€T B ceOst TeKYHH/Iﬁ KOHTPOJIb
YCIIEBaEMOCTH M TPOMEKYTOUHYIO aTTecTaluio oOydarommxcs. [IpomexyrodHast arrectanus
oOyuaroluxcs 1Mo AUCUUIUIMHE TPOBOAUTCS B popme nuddepeHIIMpoBaHHOTO 3a4eTa.

KOHerTHBIﬁ MNEPCUCHb THUIIOBBIX KOHTPOJBHBIX SaﬂaHI/II\/’I 1 MHBIX MAaTCpUaJIOB JIA OLICHKHU
PE3YIBTATOB OCBOCHHA AWCHMILIMHBI, 4 TAKXKC OIMMCAHUC mokaszaTeJjied u KPUTCPUCB OLICHUBAHUA

KOMHGTGHHHﬁ IIpUBCICH B (i)OH}Ie OLCHOYHBIX CPEACTB 110 JUCHUIIIINHE.

9. MeToanuyecKue YKazaHusd 1J1s1 oﬁyqamumxca Nnpu 0CBOCHUM JUCHUIIJTHHBI




s obecriedeHns: CUCTEMaTHYECKOW U peryisipHON paboThl MO U3YyYEHHMIO TUCLMIUIMHBI U
YCIICIIHOTO  NPOXOXACHUS TPOMEXKYTOYHBIX W  HUTOTOBBIX KOHTPOJBHBIX  MEPONPHUATHN
o0yyJaromemMycsi pPEeKOMEHIYeTCsl PErysipHO H3y4daTh KaXAyl0 TEeMY JIUCIHIUIMHBI, aKTHBHO
y4acTBYSl B ayJUTOPHBIX 3aHATHAX M B XOJE peajH3allMM pPa3IUYHBIX (OpPM CaMOCTOSTETHHON
WHIVBUIYAIBHON paOOTHI.

[Ipu mpoBegeHMM y4eOHBIX 3aHATHA 1O JUCHMIUIMHE HWCHOJB3YIOTCS — CIEAYIOIIHNE
o0pa3zoBaTeNbHbIC TEXHOIOTUH (B TOM YHCJIE HHTEPAKTUBHBIC):

Jlekuusi-Bu3yaausanus — (opMa MpOBEACHUS JIEKIMOHHOTO 3aHATHS, B XOZAE KOTOPOIi
aKTUBHU3AIMS Tpoliecca 0OydeHuUs MPOUCXOAUT 3a CUET HATJSTHOCTU M MPOOJIEMHOCTH H3JI0KEHUS
M3y4aeMOro MaTepualia, KOTAa Iepel ayJUuTOpuell CTaBsTCA pa3lIndyHble MPOOJIEMHBIE 3aJauu,
BOMPOCHI, PACKPBIBAIOTCS MPOTHBOPEUMs, MOOYXKIAIONIMEe COBMECTHO HCKaTh MOAXOABI K HX
pewieHno. B nekuuu-Bu3yanuzanuu nepenada MHGOPMALUMU CONPOBOXKIACTCS Npe3eHTaluen
(eMoHCTpanuel yueOHbIX MaTepHaIOB, IPEACTABICHHBIX B PAa3JIMYHBIX 3HAKOBBIX CUCTEMAX, B TOM
qucIie WUTIOCTPATUBHBIX, TPaQUUECKUX, ayAU0- U BUAEOMATEPUATIOB).

Jlekuusi-1uajior — npeanoaraeT nepegady yueOHoOro CoiepikaHusi yepe3 CEepuro BOIPOCOB,
Ha KOTOpble 00yYaroIUIiCs JODKEH OTBEYATh HETOCPEICTBEHHO B XO/1€ JIEKLIUH.

Jlekuusi ¢ pa30opoM KOHKpeTHbIX cuTyauuii. lcnonb3ys nanHyro ¢opMy Jiekuuu
IpernojaBaTenb g 00CyKAeHUs (OpMyTUpYyeT KOHKPETHYI CUTyaluio. V3oxeHue cutyanuu
JOJDKHO OBITh OYeHb KpaTKMM, HO COJAEp)KaThb JOCTaTOUYHYIO MH(OpManuio i OLIEHKU
XapakTepHOro sBieHUs U obOcyxaeHus. OOCyxkaeHue CUTyalui, Kak I[paBHJIO, MPOUCXOAUT
KOJIJICKTHBHO, 3ajlaya IpenojaBaress Ipy 3TOM - HalpaBUTh JAUCKYCCUIO B HY)KHOE pyciio. BaxHo,
4TOOBI 00CY)XJICHHE CUTYallMd 3aKOHYMJIOCh aHAJIM30M U HEOOXOIMMBIM BBIBOJOM, KOTOPBIHA JaeT
WK 00yJaroIuiics, WK IpenojaBaTeib (B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH).

IIpoGaemublii cemuHap. OCOOEHHOCTHIO TAKOTO CEMHUHApa SIBJISETCS HaJU4KUE JAUCKYCCHUU.
3a0maroBpeMeHHO, MpEeroaBaTesieM CTAaBUTCS Tepen OOydaromuMHUCs TpoOJeMHas CHUTYalus,
tema. OOydaromuecs: caMOCTOSITENIbHO OCYIIECTBISIFOT TOATOTOBKY K CEMHHApY, BEAYT ITOMCK
uHpOpMaInH.

CemuHap-qucnyT. 37eCh MHULMATUBA OOYYalOUIMXCS HE OrpaHWYeHa KOHKPETHOW Y3KOM
npoOyeMoil Ui MpoOJIEeMHON CHUTYyalMel, a, Hao0OpOoT mpeniaraercst 0OCyauTh OO MpoIriecc,
aub0 YCIOBHSL C YYETOM KOMIUIEKCHBIX MO3MLIMH. B mporecce naucmyra €ro ydacTHUKU
BBICKA3bIBAIOT PA3JIMYHBIE CYKICHUS, TOUKH 3PEHHUSI, OLICHKU Ha T€ WM UHBIE COOBITHS, TPOOIEMBI.

Pemenne cuTyallmOHHBIX U KOHTEKCTHBIX 3aa4. 3ajauya — 11eJb, 33JaHHas B KOHKPETHBIX
ycrnoBusix M TpeOyromas 3¢h(eKTHBHOrO crnocoda ee AOCTIKEeHHS. Y4eOHble 3aaud MOXKHO
KJaccu(uIUpoBaTh MO pa3HbIM OCHOBaHMSM. B dYacTHOCTH, B COOTBETCTBHM C XapaKTepoM
aHAJM3UPYEMOM CUTYyallMM MOKHO BBIJCNIUThH CIEAYIOLIME 3aJaud: BBINOJHSIOMNE (DYHKIUH
OBJIQJICHUSI ~ METOJOJOTMEed M  TEOPEeTHUECKUMHM  3HAHMSAMM;  BBIIOJHSIOMIME  (DYHKIHIO
¢dopmupoBaHus NPOPECCHOHATBHBIX KOMIETEHIUH; BBINOJHIIOMUE (DYHKIMU  OBJIaJEHUS
TPYAOBBIMU JAEUCTBUSAMH, HOPMAaMU U MPaBUJIaMH MTPO(HECCUOHATBHON 1eATEIbHOCTH.

Mertopa penieHHs CUTYallMOHHBIX 3a/1a4 COCTOUT B TOM, YTO 00yUaroIuecs, 03HaKOMHBILHUCH C
OINMCaHUEM MPOOJIEMbI, CAMOCTOSATEIBHO AHAIM3UPYIOT CUTYallMo, AMArHOCTHPYIOT NpobieMy |
MPEJCTABISAIOT CBOU MACU U PELICHHs B JAUCKYCCHU C APYTUMH oOydyaeMbIMU. B 3aBucumocTH oT
XapakTepa OCBELICHHMsS MaTepuana HCHOIb3YIOTCS CUTYalUU-WIUTIOCTPALUU, CUTYallMU-OLIEHKU U
CUTYallUU-yIPAXKHEHHUS.

Curyanusa-uIocTpanms 3aKiIoyaeT B cede mpuMep u3 npopeccHoHaTbHON MPaKTUKU (KaK
MO3UTUBHBIN, TaK M HETATUBHBIN) U ClIeAyeT MPEAJIOKHUTh CIIOCO0 €€ peleHusl.

Curyanus-oneHKa MpeCTaBiIsIeT COOON OMHMCAHME CUTyallMM M BO3MOXKHOE pEIICHHE B
TOTOBOM BHJIE: TPEOYETCS TOIBKO OIIEHUTh, HACKOJIIBKO OHO MPaBOMEPHO U 3(P(HEKTUBHO.



Curyanus-ynpaKHeHue COCTOMT B TOM, YTO KOHKPETHBIM 3MH307 NpodhecCHOHaTHLHON
JeSTeIbHOCTH TOATOTOBJIEH TaK, YTOOBI €ro pemieHue TpeOoBalo KaKuX-THOO CTaHJapTHBIX
NeiCTBUH, HAIPUMEP, 3aM0JIHEHHUs (OPM, IMOATOTOBKH JTIOKYMEHTOB, UCTIOIb30BAHUS HOPMATHUBHBIX
JOKYMEHTOB U T.J.

CuTyalluOHHBIM aHaJIM3 BKIIOYAET METOJ| aHAJIM3a KOHKPETHBIX CUTyallud, Kelc-MeToJ,
METOJT KUHIIHJICHTAY).

«Mo3sroBasi araka» — akTuBHas Qopma oOydyeHHs, ObICTPBHIA M APPEKTUBHBIN CIIOCOO
BBIPAOOTKH IyTel MPEoI0JICHHS TPYAHOCTEH U pa3pelIeHus: IPOTUBOPEUHH.

JlaHHBII METOJ OTpeneNseTcss Kak Crocod MoOWIHM3alMy 3HAHUM, ONBITA M TBOPUYECKUX
cniocoOHocTel oOywaromuxcsa. BeicTpoe M akTHBHOE OOCYXIeHHEe NpoOJeM M CIOCO00B HX
pelIeHHs JaeT OTpeIeIeHHbIN cuHepreTudeckuii 3¢ dekr. Ero cyrs B TOM, 4TO yyacTHUKaM pabOTHI
IIpe/yUIaraeTcsi BbICKa3blBaTh KaK MOXKHO OOJIblIE BApUAHTOB PELICHUs MPOOJIEMBbl, B TOM YHUCIE U
caMmbIX (panTacTuyeckux. IIpenomaBarens cooOmaer oOydarolUMMcsa CyTh pellaeMoi MpoOeMBbl.
IIpobnema pomkHa ObITh 0003HAUYE€HAa YETKO M HOHATHO. BakHO, u4TOOBI NpU NpOBENEHUU
«MO3TOBOW aTaku» B TpYIIE CO3JaBajlach HENpUHYXJeHHas artMocepa. Uem Oomble uaei, tem
ayqme. Cnenyer CTpeMHUThCs, 4YTOOBI MpeAIokKeHus moctynainu Oslctpo. [Ipenogasarens, Beaymii
«MO3rOBYIO aTaKy» HE UMEET IIpaBa KOMMEHTUPOBATh UM OLICHUBATH BbICKa3bIBaHMS Y4YaCTHUKOB,
HO B TO K€ BPEMsI OH MOXXET IIPEPBIBATH BBICTYIUICHHE WJIM YTOUHATH CyTh BbICKa3blBaHUA. Bce
BbICKa3aHHbIE UJIEU JOJKHBI ObITh 3allMCaHbl Ha JOCKE.

MeTox NPOEKTOB - IMpeanojaraeT pelieHue mpoOsieMbl, KoTopas NpeaycMaTpUBaeT
HCIOJIb30BaHUE PA3HOOOPA3HBIX METOJIOB U CPEJCTB 00YUEHUS, a TAKXKE UHTETPUPOBAHNE 3HAHUN U
YMEHUH U3 pa3iuyHbIX obsacTel 3HaHusA. JlaHHBIH METOJ OTHOCUTCS K MCCIIE0BATEIbCKUM, KOT/Aa
00yYaroImuics: MPOXOAUT BCE ATAIbl MO3HAHUSA: OT BO3HMKHOBEHHUsS NMPOOIEMHOW CHTYallUd U €e
MEPBOHAYAIILHOTO aHajHM3a K IMOMCKY MyTell pemeHus npoOieMbl. OH MO3BOISET (POPMHPOBATH
CTIIOCOOHOCTH, MO3BOJSIOMME Y(PPEKTHBHO JCHCTBOBATh B peAbHOW MNPOPECCHOHAIBHOW WIIN
KU3HEHHOM CHUTyallMM, YTO TIO3BOJIIET OOY4YaloIMMCS aJanTHPOBAaThCS K H3MEHSIOLIUMCS
YCIJIOBUSIM, TUOKO pearupoBaTh HA BbI30BBI, BOSHUKAIOLIUE B XOAE PeaJbHOM NpodhecCHOHATbHON
npaktuku. [IpoekTHast paborta sBisercs (OPMON EATENTBHOCTH, B KOTOPOH BO3MOXHO
(bopMHpOBaHHE CHOCOOHOCTH K OCYIIECTBICHHIO OTBETCTBEHHOIO BbIOOpa. OCHOBHBIE THIIbI
IIPOEKTOB, KOTOPbIE MOYKHO HCIIOJIb30BaTh B IpoIlecce OOYUYEHMsI: MCCIEeI0BATENIbCKUM MPOEKT —
CTpyKTypa mnpubmmkeHa K ¢GopMaTy HayyHOTO HCCIEeAO0BaHUS (J10Ka3aTe€IbCTBO aKTYaJbHOCTH
TEMBI, OIpe/eJeHre HaydyHOW MHpoOjieMbl, Mmpeamera U oObeKTa HCCIeloBaHus, Lieled u 3ajad,
METO/IOB, UCTOYHHUKOB, BBIIBUKEHHE TMIOTE3bl, 0000IIeHNE pe3yabTaToOB, BBIBO/BI, 0003HAYCHHE
HOBBIX MpPOOJEM); TBOPUECKMH MPOEKT, Kak MpaBWJIO, HE HMeeT JAeTalbHO MNpopaboTaHHOU
CTPYKTYpBI; y4eOHO-TIO3HABaTeNIbHAs JIeATENbHOCTh OOYYAIOLIMXCS OCYIIECTBISETCS B pPaMKax
PaMOYHOIO 3a/laHusl, MOAYUHAACH JOTMKE M MHTEpPECaM YYaCTHHKOB IPOEKTA, KaHPy KOHEYHOIO
pesynabTara (razera, (GWIbM, Mpa3AHUK M T.1.); HHOOPMAIMOHHBIA MPOEKT — Yy4eOHo-
MO3HaBaTeNbHasl JEATEIBHOCTh C SIPKO BBIPAXEHHOH 3BPUCTMYECKOW HANPABICHHOCTBIO (IIOMCK,
0TOOp U cucTeMaTH3anus HHPOPMALIUU O KaKOM-TO 00bEKTE, 03HAKOMJIEHHE YYaCTHUKOB IPOEKTa C
3Tol MH(popMareil, ee aHaIu3 U 00001IEHHE IS TIPe3eHTaluu OoJiee IUPOKON ayUTOPUN).

CaMocTosiTe1bHAsi padoTa OOYdYaIOUIMXCS TPEANOJIaraeT CaMOCTOSTENIbHOE HU3YyYeHHE
OTJENBHBIX TEM, JOMOJIHUTENBHYIO TOATOTOBKY OOYYaIOUIMXCA K KaKAOMY MPAKTHYECKOMY
3aHATHIO.

[Ipn wu3ydeHuu cojaepKaHHUS JAUCUUIUIMHBI OpraHMU3alsl CaMOCTOSITENbHOM paboThI
oOyyaroluxcst ToJHa MPEeACTaBIATh €IUHCTBO TPEX B3aUMOCBSI3aHHBIX (OpM:

1) BHeayiuTOpHas caMocTosITeNbHAs padoTa;

2) ayquTOpHas caMOCTOsITeNbHAsE paboTa, KOTOpasi OCYIIECTBISETCS MO HEMOCPEACTBEHHBIM
PYKOBOJICTBOM IperojaBaTelis;



3) TBOpUecKasi, B TOM YHCJIe HAy4YHO-UCCIIeI0BaTeNbcKas padoTa.

B mporecce m3ydeHuss AMCHUIUIMHBI OOyYarOIIMMHUCS MPEUIaraloTCs CIEIYyIONUe BHIIBI
CaMOCTOSITENTbHON PaOOTHI:

MOJIrOTOBKA K MPAKTUYECKUM 3aHATHUAM. DTOT BHJ CaMOCTOSTEIIbHOW pabOTHI COCTOUT W3
HECKOJIbKUX 3TaroB: 1) MOBTOpPEHHE U3YYEHHOTO MaTepHaia. [[jis 3Toro ucnoab3yroTcss KOHCTIEKTHI
JIEKIM, PEKOMEH0BAaHHAs OCHOBHAS W JIONOJHHUTENbHAS JUTEpaTypa; 2) yriyojJeHHe 3HaHUN 1O
teme. HeoOxonumMo nMeromuiicss Marepuai B JEKIHIX, YIeOHBIX ocoOusax nudepeHpoBars B
COOTBETCTBHUH C IIYHKTaMH IJIaHa IPAKTUYECKOTO 3aHATUsA. OTIEIBFHO BBINKUCATH HESCHBIE BOIIPOCHI,
TepMuHBL. Jlydie 3TO JaenaTh Ha MOJIAX KOHCIEKTa JIEKIUU WM Y4eOHOro mocoous. Y TOUHEHHE
HAQ/JI0 OCYIIECTBUTH IPU IOMOIIM CIPABOYHOH JHMTEpaTyphl (CIOBApH, SHIUKIONEINYECKHE
W3IaHMs U T.J.); 3) COCTaBliEHWE PAa3BEPHYTOTO IJIaHA BBICTYIUICHUS, WU MPOBEIACHUSI PACUYETOB,
pelieHus 3a1ay, ynpaXHeHUH U T.1I.

pabora ¢ MHGOPMAIMOHHBIMU KOMIBIOTEPHBIMU TEXHOJIOTHSIMU TIPEATNONaraeT pa3padoTKy
npenojaBaTesieM 3aJaHuil ¢ ucnosib3oBaHueM HWHrtepHer-TexHonoruil. [logoOHble 3amanus s
CaMOCTOATENILHON paObO0Thl MOTYT OBITh HalpaBJieHbI Ha: 1) Mouck U 00paboTKy HHpOpMaNnH; 2) Ha
OpraHM3alfi0 B3aUMOJEHUCTBUS B ceTH; 3) 3afaHus MO cOo3JaHUI0 web-cTpanull; 4) BBINOTHEHHE
MIPOCKTOB; 5) CO3/IaHUE MOJICIICH.

3aJlaHusl Ha TIOUCK W 00paboTKy MH(OpMamuu MOTYT BKIIOYaTh: HalucaHue pedepara-
0030pa; pereH3UI0 Ha CalT 10 TEME; aHaJN3 JIUTEPATYPhl U UCTOYHUKOB B CETH HAa JAHHYIO TEMY,
WX OLICHHWBaHWE; HAllMCAaHUE CBOETO BapHaHTa IUIaHA JIEKIIUU; MOATOTOBKY TOKJIaaa; COCTaBICHUE
O6ubnnorpaduueckoro crnucka; 03HaAKOMJICHHE C MPO(eCcCHOHATbHBIMU KOH(EPEHLUSIMHU, aHAJIU3
00CYXXJIEHHS aKTyaJbHBIX MPOOIEM.

Hanmcanue pedeparoB u moknanoB. Pedepar - 3T0 KpaTkoe H3I0KEHHUE COICPKAHUS
HAYYHBIX TPYAOB WJIH JIMTEPATYPHBIX HCTOYHHMKOB IO OIpenesrieHHON Teme. Jloknan - myOaudHoe
cooOImIeHne, MpeICTaBIIoNnIee COO0N Pa3BEpPHYTOE U3JI0KEHHUE OIIPEICIIEHHON TEMBI.

Pedepar m moxman AODKHBI BKIIOYATh BBEJCHHE, TJABHYIO YacTh W 3aKiodeHHe. Bo
BBEJICHUU KPATKO M3JIaraeTcsi 3Ha4€HUE pacCMaTPUBAEMOTro BOIIPOCA B HAYYHOM M y4eOHOM IJIaHe,
MPUMEHUTEIHHO K TEME 3aHATHA. 3aTeM M3JIaraloTCsi OCHOBHBIE TTOJIOKEHUS TIPOOIEMBI U JIEIAI0TCS
3aKIIIOYCHNE U BBIBOJIBI. B KOHIIE paboTHI 1aeTcs MoIpoOHbIH MepeYeHb JIUTEPATYPHBIX

MCTOYHHUKOB, KOTOPBIMH TIOJIB30BAJICS 00YUYArOMIUIACS PU HAITUCaHUHU pedepaTta Wil JOKIIAIa.

pabota ¢ nureparypoil. OBnasieHue METOINIECKIMHI MTPHEMaMH padOThI ¢ TUTEPATypOil 0 fHA
W3 BKHEHIINX 3a/1a4 00y4aroIIerocs.

Pabota ¢ nutepaTypoil BKIIOYAET CIeyIOIUe ST

1. IlpeaBapuTenbHOE 3HAKOMCTBO € COJIEPKAHUEM.

2. YrayOrneHHOe U3y4yeHHe TEKCTa C MPEeCcIeJOBAHUEM CIIeIYIOIUX LIeIel: YCBOUTh OCHOBHBIE
MIOJIOKEHMSI; YCBOUThH (DaKTUUECKUH MaTepuall; JOrMYeckoe OOOCHOBAaHHME TIJIaBHOM MBICIU U
BBIBOJIOB.

3. CocraBneHue MjaHa MPOYUTAHHOIO TEKCTa. JTO HEOOXOIMMO TOrja, Korja pabora He
KOHCIIEKTHUPYETCS, HO OT/IEIbHbIE MOJ0XKEHNUS MOT'YT IPUTOJUTHCS HA 3aHATHUSX, IPU BBIOJTHEHUU
KYPCOBBIX, BBIITYCKHBIX KBAIU(DUKAIIMOHHBIX Pa0OT, AJIs y4acTHs B HAYYHBIX HCCIICTIOBAHUSX.

4. CocraBieHHE TE3HUCOB.

3aJJaHUsd Ha OpraHU3alMI0 B3aMMOJEHCTBUS B CETH MPEAINoJaraloT: 00CYXKIeHHE
COCTOSIBLIIETOCS MJIM TMPEJCTOSIIET0 COOBITHSA, JIEKIIUHM; paboTa B CIHUCKAaX PACCBHUIKU; OOILICHHE B
CUHXPOHHOH TeleKoH(pepeHInH (4aTe) co CreluaIucTaMy Ui 00y4YaroUMUCS APYTUX TPYIII WU
BY30B, H3YYAIlONIMX JMJaHHYIO TeMy; OOCYXJCHHE BO3HHKAIOMIUX TMPOOJIEM B OTCPOUYCHHOU
TeNeKOH(PEPEHINH;, KOHCYJIbTAllMM C TMperojaBaTelieM W JAPYIUMH OOy4JarolUMHUCS —dYepes
OTCPOYCHHYIO TEIIEKOH(PEPEHIINIO; KOHCYIIBTAIIH CO CIEIHATNCTaMH Yepe3 AIEKTPOHHYIO TOUTY.



10. YuyeOHO-MeTOAMYECKOE oOecleyeHre sl CAMOCTOSATEILHOH PadoThI 00y4YaromuXxcs
10 JUCIUILINHE

Bia camMocTosITe: b HOi paGoThi KoanuecTBo yacos/ CeMmecTpbl
3a4eTHBIX eTUHUI 1 2
MOJrOTOBKA K TPAKTUYECKUM 3AHATHUSM. 7 3 4
pabota ¢ nHpOpMaITMOHHBIMHU - 3 4
KOMITbIOTEPHBIMU TEXHOJIOTHSIMU
3a/IaHMs Ha TIOUCK M 00paboTKy 8 3 5
nHpopmaruu
Harnucanue pedepaToB U JOKIAIOB 8 4 4
paboTa ¢ TUTepaTypOi. 8 4 4
Bcero: 38 17 21
11. OcHoBHasi M [ONOJHHUTE/IbHAsl JIMTepaTypa, HeoO0XoauMasi /sl OCBOEHHUS
AUCHUTLINHBI:

a) OCHOBHAsl JINTepaTypa:

1. CmupnoBa, Mapuna CepreeBHa. EcrtecTBo3HaHue [DIeKTpoHHBIA pecypc| : y4el. u
npaktukym st CI10 / M.C. CmupaoBa, M.B. Hexmonioa, T.M. Cmupnosa. - M.: FOpaiir, 2016.

https://resources.mgpu.ru/showlibraryurl.php?docid=415074&linkid=1

415074

https://biblio-online.ru/book/08D2ABES8-1574-4292-AA70-66628084C879/estestvoznanie

2. I'yceiixanoB, Maromendar Karuposuu. EctectBo3Hanue [DneKTpoHHBIH pecypc] : yuel.
u npaktukym aist CI1O / MLK. T'yceiixanos. - M. : FOpaiit, 2017.

https://resources.mgpu.ru/showlibraryurl.php?docid=442599&linkid=1

442599

https://biblio-online.ru/viewer/64D2AFD6-4EA6-49BE-9711-
02F2A343C7B6/estestvoznanie#page/1

3. Otwoukwuii, I'ennaauii [MaBnoBuu. EctecTBo3Hanue [DIeKTpOHHBIM pecypc]| : yueb. u
npaktukym 1ist CI1O / T.I1. Otroukwuit ; mox pex. [.H. Ky3smenko. - M. : FOpaiit, 2017.

https://resources.mgpu.ru/showlibraryurl.php?docid=442655&linkid=1

442655

https://biblio-online.ru/viewer/F5581E9D-E64A-4BD4-B1DF-
0CC14DE1DD5A/estestvoznanie#page/1
0) JlonoiHuTeIbLHAS JINTEPATypa:

1. Crpeabnnk, Ouabra HukonaeBna. EcrecTBo3HaHue [DieKTpoHHBINH pecypce] : yuel.
nocobue st CITO / O.H. Crpenbhuk. - M. : FOpaiit, 2017.

https://resources.mgpu.ru/showlibraryurl.php?docid=442658&linkid=1

442658

https://biblio-online.ru/book/02B52148-8FE9-4A21-BD10-04D34F820EF0/estestvoznanie

CrapoayoueB, B.A. EcrectBo3nanue. CoBpeMeHHbIE KOHIIEHIMU [DIEKTPOHHBIN pecypc| :
yue6. mocobue qis CIIO / B.A. CraponyOues. - Caparos : [IpodoOpaszoBanue, 2017.

https://resources.mgpu.ru/showlibraryurl.php?docid=458235&linkid=1

458235

http://www.iprbookshop.ru/66386.html

2. Csupunos, Bragumup BiaagumupoBuu. EcrecTBo3HaHME [DIEKTPOHHEIN pecypc] : yuel.
nocobue g CIIO / B.B. Cupunos, E.U. Cupunosa ; nox pea. B.B. Ceupunosa. - M. : FOpaiit,
2018. - (ITpodeccuonanbHoe 00pazoBaHUe).

https://resources.mgpu.ru/showlibraryurl.php?docid=462548&linkid=1

462548

https://biblio-online.ru/book/estestvoznanie-427972
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https://resources.mgpu.ru/showlibraryurl.php?docid=458235&linkid=1
http://www.iprbookshop.ru/66386.html
https://resources.mgpu.ru/showlibraryurl.php?docid=462548&linkid=1
https://biblio-online.ru/book/estestvoznanie-427972

3. EcrecrBo3Hanue [DnekTpoHHbIH pecypc] : yueb. mis CIIO / mon pen. B.H. JlaBpuneHko. -
M. : KOpaiit, 2019. - (IlpodeccuonansHoe oOpazoBaHue).

https://resources.mgpu.ru/showlibraryurl.php?docid=460682&linkid=1

460682

https://biblio-online.ru/book/estestvoznanie-428016

4. TopenoB, Anatoauii AjekceeBH4. KOHIENIMM COBPEMEHHOTO  €CTECTBO3HAHUSA
[DnexkTpoHHbIi pecypc] : yueb. mocobue mns CIIO / A.A. Topenos. - M. : FOpaiit, 2018. -
(ITpodeccrnonanpHoe 0OpazoBaHue).

https://resources.mgpu.ru/showlibraryurl.php?docid=467430&linkid=1

467430

https://biblio-online.ru/book/koncepcii-sovremennogo-estestvoznaniya-429653

12. TlepeueHb pecypcoB HH(POPMANNOHHO-TEJIEKOMMYHUKAUMOHHON cetn MWHTepHerT,
He00XO0IMMBIX /LISl OCBOCHUSI JMCIUTIIMHBI

https://resources.mgpu.ru/findbooks.php?pagenum=9
https://resources.mgpu.ru/discplist.php?mode=library

1
2
3. wWww.mgpu.ru
4. www.fipi.ru
5
6

www. alhimikov. net (OOpa3oBaTenbHbIi CalT AJIs MKOJILHUKOB)
www. biology. asvu. ru (Bcs Ouomorus. CoBpeMeHHass OHWOJIOTHS, CTAaTbH, HOBOCTH,
OuoIIMOoTEKA)
7. www. chem. msu. su (DneKTpoHHass OMOIUOTEKA 10 XUMHH )
8.  www. chemistry-chemists. com/ index. html (s;ekTponHBIi KypHAT «XUMUKH U XUMHESD»)
9.  www. class-fizika. nard. ru («Knacc!Has gocka mist 1I0003HATEITBHBIX))
10. www. hemi. wallst. ru («Xumusa. OO6pazoBaTeNbHBIN CAUT I HIKOJIBHUKOB))
11. www. hij. ru (kypHan «XUMUS U KU3HB)
12. www. hvsh. ru (xxypHan «Xumus B IIKOJE»)
13. www. interneturok. ru («Buaeoypoku mo mpeamMeram mKOJIBHON MPOrpaMMBbI»)
14. www. physiks. nad/ ru («®u3uka B aHUMAIUIX»)
15. www. pvg. mk. ru (onmumnuana «Ilokopu BopoOreBbI ropbi»)
16. www. window. edu. ru/ window (EmuHoe okHO HmocTyma K 0Opa3oBaTeNbHBIM pecypcam
WNuTepHera no 61oaorun)

13. Tlepeuyenb WHGOPMANMOHHBIX TEXHOJOIHWii, MCHOJB3yeMbIX HPH OCYIIECTBJIECHUH
o0pa3oBaTe/IbHOIO Impolecca MO JAUCHMILIMHE, BKJIOYasi IMepevyeHb IPOrPaMMHOIO
o0ecnieyeHusi 1 HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

UH(POPMALIMOHHbIE TEXHOJIOIHMH 00paboTKU Tpaduueckoil MHPOpMaLnU; HHHOPMAIIIOHHBIE
TEXHOJIOTUH TIepe/iaud TAaHHBIX U paclpocTpaHeHHs HH(POpMaLuK; HHOOPMAMOHHBIE TEXHOIOTHH
XpaHEHUs JaHHBIX; WH(POPMAIIMOHHBIE TEXHOJOTUH HAKOIUIEHUsS NaHHBIX. CeTeBble (JIOKAJbHBIE,
TEeppUTOpHUAIbHbIE, IPOBOJHBIE, OECIPOBOIHBIE W Jp.) HMH(POPMALMOHHBIE TEXHOJIOTUH,
MH(GOPMAIIMOHHbIE TEXHOJOTMU TIPYyNIOBOM  padOThl, TUNEPTEKCTOBblE HH(POPMALMOHHBIE
TEXHOJIOTUH, MYJIbTHUMENUIHbIE WH(POPMAIOHHBIE TEXHOJOTUH, OIEPALUOHHBIE CHUCTEMBI
cemeiictBa Windows, Office, 6pay3eps! (FireFox);

0a3bl JaHHBIX, THPOPMALIMOHHO-CIIPABOYHBIE U MIOMCKOBBIE CUCTEMBI: JOCTYM K 06azam PI'B,
I'HBY, ERIC (www.rsl.ru, www.gnpbu.ru), MunuctepcTtBa 00pa3oBaHusi ¥ Hayku Poccuiickoii
deneparun (WWw.informica.ru), Hayanas saekTpoHHas oubnmmoreka http://elibrary.ru/.

14. MaTepunanbHO-TeXHH4YeCKOe o0ecnevyeHne 001meodpa3oBaTe/bHOH TUCHUIINHBI:
OcBoenne mnporpammsl oOmieoOpasoBarenbHoil  nuctuminabl - BJI.6  EctecTtBo3Hanue
npejnosiaraeT Hanuuue yueOHoro kabuHera «EcTtecTBO3HaHUE», B KOTOPOM UMEETCS BO3ZMOXKHOCTh
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obecrieunTh CBOOOIHBIN AOoCcTyn B IHTEpHET BO BpeMsi YI€OHOTO 3aHITHS U B MEPUOJ] BHEYUCOHOU
nesTenbHOCTH oOydaromuxcs. B coctaB kabunera «EcTecTBo3HaHHME» BXOIAT J1a0OpaTopuu ¢
nabopantckoii komHaroi. Ilomemienune kabunera «EcTecTBO3HaHHME» JOJKHBI YIOBIETBOPSTH
TpeboBanusaM CaHUTAPHO-IMUIECMHUOIOTHYECKIX TpaBui U HopMatuBoB (CanlluH 2.4.2 N2 178-
02) 1 OBITH OCHAILIEHBI TUIIOBBIM O0OPYIOBaHUEM, YKAa3aHHBIM B HACTOSAILIUX TPEOOBAHUSAX, B TOM
qyclie CHEeIUAIM3UPOBAaHHONW yueOHOW MeOelbl0 M CpeACTBaMH OOY4YEHUS, JOCTATOYHBIMU [IIs
BBITIOJIHEHUS] TPEOOBAHMH K YPOBHIO IOATOTOBKM oOydarommxcs. B kaOuHeTe IOMKHO OBITh
MYJIbTUMEINIHOE 000pYAOBaHHE, TOCPEICTBOM KOTOPOTO YUACTHUKH 00pa30BaTeIbHOIO Iporiecca
MOTYT TpOCMAaTpUBaTh BU3YaJbHYIO HH(pOpManuio 1o (¢U3MKe, CO3/1aBaTh IPE3CHTAIHH,
BUJICOMATEPHAIIBI U T. TI.

B cocTtaB y4eOHO-METOIMYECKOTO U MaTEepPHATIBHO-TEXHHUYECKOTO O0ECTIeYeHUs POTPAMMBI

obmeoOpaszoBarenpHOU quctuiuiuHbl B/1.6 EcTrecTBo3HaHMe BXOIAT:

*  MHOTO()YHKIIMOHAJILHBIA KOMITJICKC MPETIOAaBaTEs;

* HarsIAHBIE TOCOOMS (KOMIUIEKTHI y4eOHBIX TaOJIUI, IIAKaTOB, MOPTPETHI BBIIAOIIUXCS
YUYEHBIX B 00J1aCTU €CTECTBO3HAHUS U T. I1.);

*  “H(pOPMALMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

*  SKpPaHHO-3BYKOBBIE MOCOOUS;

*  KOMILJIEKT 3JIEKTPOCHA0KEeHUS KaOWHETOB;

*  TEXHUYECKHE CPE/ICTBA OOYUCHUS;

*  JEMOHCTPAalMOHHOE 000pynoBaHHE (00IIEro Ha3HAYCHUS U TEMAaTUIECKUE HaOOPHI);

» naboparopHoe oOopynoBaHue (0OIIEr0 HA3HAYCHUS M TEMATHYECKHUE HAOOPHI, B TOM YHCIIE
JUIS1 IOCTAHOBKH JEMOHCTPALMOHHOTO U YYCHUYECKOTO KCIIEPUMEHTA, PEAKTUBEI);

* CTaTWYecKHe, JMHAMUYECKHE, JEMOHCTPAI[MOHHBIE M pa3JaTOYHbIC MOJICNH, BKIOYAs
HaTypaJIbHbIE OOBEKTHI;

*  BCIIOMOTaTeJIbHOE 000PYI0BAHUE;

* KOMIUJIEKT TEXHMUYECKON AOKYMEHTAIlMH, B TOM YHKCJE MaclopTa Ha CpeAcTBa OOyueHus,
WHCTPYKIMHU IO UX UCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

* OubnuoTeuHbIdt HOHT;

*  MeOenb ISl OpraHu3ainyi padouero MecTa YUuTels U pabouux MECT 00y4JaroInXxcs;

*  CEeKIMOHHBIE MKa(bI I pa3sMEIICHUS U XPAHEHUS CPEJICTB O0YICHHUS;

*  JIOCKa;

* TMEepCOHAJbHBIA KOMIBIOTEDP, IPUHTED, TEIEBU3O0P;

*  aKBapUyMBI;

* TEXHUYECKHE CpeAcTBa 00y4deHHs, HAOOphl JEMOHCTPALIMOHHOTO 000PYIOBaHUS U y4yeOHO-
HarJsIHBIX TOCOOUM, 00eCTIeunBalOINe TEMATUYECKUE UILTIOCTPAITHH.

B Oubnuoreunsiii (GoHI  BXOAAT Y4eOHUKH, Yy4EOHO-METOJUYECKHE  KOMILIEKTHI,
oOecrieunBarONIMe OCBOECHHE oOIIeoOpa3zoBarenbHoil  aucuuiummasl  BJ[.6  EctectBo3Hanue,
PEKOMEH/JIOBAaHHBIE  WJIM  JIONYIICHHBIE  JUISl  HWCIOJB30BaHUS B TNPOQecCHOHATBHBIX
00pa3oBaTEeNbHBIX OPTaHU3ALMIX, PEATH3YIOMINX 00pa30BaTENBHYIO MPOTPaMMy CPEIHEr0 O0IIEero
obpazoBanus B penenax ocsoenus OII CI1O na 6a3ze ocHOBHOTO 00111eT0 00pa30BaHMs.

bubnuoTteunsiii GoHA MOXKET OBITh JOMOJMHEH (PU3WUYECKUMH DHIUKIONEANSIMU, aTiacamu,
CIIOBApsIMHU, CIPAaBOYHUKAMH MO (HU3WKE, XMUMHHU, OWOJOTHH, HAYYHOW W HAYYHO-TIOMYIISIPHOU
JTUTEPATypOi €CTECTBEHHO-HAYYHOTO COJICPIKAHMSL.

B mpouecce ocBoeHuss mporpaMMbl  obmieoOpasoBarenbHOM  AucuuriauHbl - BJI.6
EcrecTBO3HaHME 00yJaromuecst JOHKHBI UMETh BO3MOXKHOCTD JIOCTYIA K 3JIEKTPOHHBIM YYeOHBIM
MaTepuagaM M0 €CTECTBO3HAHUIO, BKIouas (HU3UKY, XUMHUIO, OHOJOTHIO, UMEIOIIUMCS B



CBOOOJHOM J0oCTyIe B ceTH MHTepHET (3JIEKTPOHHBIM KHUTAM, MMPaKTUKyMaM, TeCTaM, MaTepHuajam
EI'D u np.)



