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1. HammenoBanue qucuunannbl: bJ1.07 EcrecTBo3HaHue

2. lleqb 1 321241 0CBOEHHSI 0011e00Pa30BATEIbHOMN IUCIUIIUHbI:

Heab: dhopMupoBaHre 3HAHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHE MUpa U METOJax
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoljiee BaXKHBIMU HJIEIMU U JIOCTHXKEHUSMHU €CTECTBO3HAHUA,
OKa3aBIIMMHU OINPEEIISIONIEe BIUSHUE HA PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

3agaun:

- MOJTYYCHHE OTbITa IPUMEHEHHUS 3HAaHUU B €CTECTBEHHOHAYYHOU cepe st 0ObICHEHUS SIBICHUN
OKpY>KaIoIllero MUpa, BOCIPUATUS UH(DOPMALIUK €CTECTBEHHO-HAYUYHOTO U MPO(hecCHOHANbHO 3HAYMMOI0
COJIEpKaHUsl; Pa3BUTHEC WHTEIUICKTYaTbHBIX, TBOPUYECKUX CIIOCOOHOCTEH M KPUTHUYECKOTO MBIIUICHUS B
XO0Jle TPOBEACHMS MPOCTEHIIMX HCCIENOBAHMM, aHaau3a SBJICHWUM, BOCHPUATUS W HMHTEPIpPETAlUn
€CTECTBEHHO-HAy4YHOU MH(pOpPMALINY;

- BOCIIUTaHUE YOEKICHHOCTH B BO3MOXKHOCTH IIO3HAHWS 3aKOHHOM MPHUPOJbI U HMCHOJIb30BAHUS
JTOCTHKEHHUM €CTECTBEHHBIX HAYK JJIS PA3BUTHUS IMBUIM3AI[UU U TTOBBIIICHHS KAYECTBA )KU3HU;

- IPpUMEHEHNE  ECTeCTBEHHO-HAyYHbIX 3HAHUW B  MNPOPECCHOHANBHON  JAEATEIbHOCTH U
MOBCETHCBHON  JKM3HM JUIs  OOecriedeHHss O€30MacHOCTH  JKU3HEICATEIIbHOCTH,  TI'PaMOTHOTO
HCI0JIb30BaHUSI COBPEMEHHBIX TEXHOJIOTHI; OXPaHbl 3J0POBbsI, OKPYKAIOIIEH CPEbI.

3. Mecto aucuuminnsl B ctpykrype OII CIIO:

Hucuunnuna bJ[.07 EcrecTBo3HaHue OTHOCHUTCS K 00s3aTelbHOM YACTH YYE€OHBIX IIMKIJIOB
00pa3oBaTeNbLHON IPOrPaMMBI CpEHETO MPpodeccHOHATBEHOTO 00pa3oBanus 1Mo crenuanbHocTH 44.02.01
JlomikonbHOe 00pazoBaHue, SBISAETCS O00S3aTENbHONW JUCHUIUIMHON 0011e00pa3oBaTeNsHOrO IUKIIA,
M3Yy4aeTcsl B IEPBOM U BTOPOM CEMECTpax.

4. O0pa3oBaTesibHbIE Pe3yJIbTAThI, HEO0X0AUMBbIE 115l 0CBOCHUS THCHHUILINHBI

JlJis ocBOEHUSI TUCHUILUIMHBI O0YYarOIIMACS TODKCH UMETh 3HAHHS U YMEHUs, IMOTYYCHHBIE MPU
OCBOEHUU 00Pa30BaTEIbHOM MPOrPAMMbI OCHOBHOTO 00111ero 00pa3oBaHMUs:

1) moHMMaHHWE B3aMMOCBSI3U M B3aWMO3aBHUCHUMOCTH E€CTECTBEHHBIX HAyK; C(HOPMHPOBAHHOCTH
MMOHUMAaHHUS BIUSHUS €CTECTBEHHBIX HAYK Ha OKPYKAIOIIYIO CPEely, SKOHOMUYECKYIO, TEXHOJIOTHYECKYIO,
COLIMATIBHYIO U ATHYECKYIO C(hephl ACSITEILHOCTH YSIIOBEKA;

2) BiaJeHUWE HaBBIKAMH Y4EOHOW, MPOEKTHO-UCCIEIOBATENHCKON, TBOPUYECKOM MESTEIbHOCTH,
MOTHUBALIMK 00YYaIOIIUXCS K CAMOPa3BUTHIO;

3) chopMUPOBAaHHOCTh, YMEHHUN aHAIM3UPOBATh, OLIEHWBATH, MPOBEPSITh HA JTOCTOBEPHOCTH M
0000111aTh HAYYHYIO HH(OPMAITHIO;

4) chopMHUPOBAaHHOCTh HABBIKOB 0€30MAacHON pabOThI BO BpEeMs MPOEKTHO-UCCIIEIOBATEIBCKON U
AKCIIEPUMEHTAIILHON JESATEIIBHOCTH, TPH UCTIOIB30BAHHUH JIA0OPATOPHOTO 00OPYI0BAHMS.

S. TpeGoBanus K pe3yJbTaTaM 0CBOCHHUS AUCHHUIIIMHBI:

OcBoeHne  comepkanus  obOmeoOpasoBarensHo — mucnumuinael - BJ[.07  EctectBo3HaHume
o0ecrnieunBaeT JOCTHKEHHE CIEIYIONINX 00pa30oBaTeNbHbIX PEe3yIbTaTOB, KOTOPHIE OTPAKAIOT:

Oo0Opa3oBaTrejbHble pe3yabTaThl — JUYHOCTHBIE (OPJI):

OPJI 1 - poccHiiCKyr0 TpakJIaHCKYH0 UJIEHTUYHOCTh, NAaTPUOTHU3M, YBAXKEHHUE K CBOEMY HapoAy,
YyBCTBAa OTBETCTBEHHOCTH Iniepex PoaMHON, ropaoctu 3a CBOM KpaH, cBOO Poauny, npomnuioe u
HACTOAIIIEE MHOTOHAIMOHATLHOTO Hapoaa Poccuu, yBaxeHHe rocy1apcTBEHHBIX CUMBOJIOB (TepO, (hmar,
TUMH);

OPJI 2 - rpakJaHCKYIO TO3UIINIO KaK aKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYIIMOHHBIE TIpaBa U OOS3aHHOCTH, YBAXKAIOMIETO 3aKOH M MPaBOMOPSIOK,
o0aalomero 4yBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPHHUMAIOIIETO TPaJAUIMOHHBIC
HallMOHAJIBHBIE U 00IIEUETIOBEYECKNE TYMAHUCTHUECKUE U IEMOKPATUUECKHUE IICHHOCTH,

OPJI 3 - TOTOBHOCTH K city:keHHI0 OTCUSCTBY, €ro 3aIluTe;

OPJI 4 - chopMHUPOBAaHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKU U OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHANIOTE KYIbTYp, a TaKkKe Pa3IUUHbIX
(dhopm OOIIECTBEHHOTO CO3HAHUS, OCO3HAHNE CBOET0 MECTa B MOJMKYJIHTYPHOM MHUDE;

OPJI 5 - chopMUPOBAaHHOCTH OCHOB CaMOPa3BUTHS M CaMOBOCIHUTAaHUS B COOTBETCTBUU C
00II1e9YeIOBEUYECKUMU TIEHHOCTSIMU U HIeallaMU TPaKIaHCKOTO OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOATENbHOM, TBOPUYECKOW U OTBETCTBEHHOM JESTEIbHOCTH;



OPJI 6 - TonepaHTHOE CO3HAHHWE WU IOBEACHHME B MOJMKYJIBTYPHOM MHpE, TOTOBHOCTb U
CIOCOOHOCTH BECTU UAJIOT C IPYTUMH JIOAbMH, JOCTUTaTh B HEM B3aWMOIIOHUMAaHUS, HAXOIUTh 001I1e
LEJIU U COTPYIHUYATD JUISl UX TOCTHKEHUS;

OPJI 7 - HaBBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMU, IE€TbMHU MIIAJIIIIETO BO3pPACTa, B3POCIBIMU B
00pa3oBaTeNbHON, OOIIECTBEHHO TMOJIE3HOH, Y4eOHO-MCCIEeI0BaTEeIbCKONW, IPOSKTHON M JIPYTUX BUAAX
NesITeNIbHOCTH;

OPJI 8 - HpaBCTBEHHOE CO3HAHWE M TIOBEJACHHWE HAa OCHOBE YCBOCHHUS OOIIEYETOBEUYECKUX
LICHHOCTEH;

OPJI 9 - TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHUIO, B TOM YHCIICE CaMOOOpa30BaHUIO, HA
MPOTSHKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOUICHHE K HENPEPhIBHOMY OOPa30BaHHUIO KaK YCIOBHUIO
YCHEHOW MPodhecCHOHAITBHON 1 00IIECTBEHHOM e TeIbHOCTH,

OPJI 10 - screTnyeckoe OTHOIICHHUE K MUPY, BKIIIOUAst ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHIA;

OPJI 11 - npuHATHE W peaTu3aluio0 IIEHHOCTEH 3J0pOBOro W 0Oe30macHOro obOpasza >KH3HU,
noTpeOHOCTH B (PU3MYECKOM CaMOCOBEPIICHCTBOBAHHMM, 3aHATHAX CIIOPTUBHO-03A0POBUTEIHHOMN
NeSITeNIbHOCThIO, HEMTPUATHE BPEAHBIX IPUBBIUEK: KYPEHHUSI, YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTHKOB;

OPJI 12 - OepexHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHE K (u3mdeckomy u
MICUXOJIOTHYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK M JPYTUX IFOJIeH, YMEHHE OKa3bIBaTh MEPBYIO
IIOMOMIb;

OPJI 13 - oco3HaHHBII BeIOOp Oynyiiel mpodeccuu U BO3MOKHOCTEH peanu3aii COOCTBEHHBIX
KU3HEHHBIX IUJIAHOB; OTHOILLIEHUE K MPOQPECCHOHANBbHON NEATEIbHOCTH KaK BO3MOXKHOCTH Y4dacTus B
PEIIeHNH JTMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, O0IIEHAIIMOHAIBHBIX TPO0IIEM;

OPJI 14 - chopMUPOBAHHOCTb 3KOJOTMYECKOI'O MBILIUICHUS, TOHUMAHUS BIUSHUSA COLMAIBHO-
HSKOHOMMYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOIHOW W COLMAIBHOM Cpelibl; MPUOOpETEHHE OIbITa
9KOJIOrO-HaNpaBICHHON AESITEIbHOCTH;

OPJI 15 - OTBETCTBEHHOE OTHOILIEHHE K CO3JaHMI0 CEMbHM HAa OCHOBE OCO3HAHHOI'O INPHUHATHUS
LIEHHOCTEN CEMENHOM KU3HH.

Oo0pa3oBaTte/ibHbIE pe3ybTaThl — MeTanpeaMeTHbIe (OPM):

OPM 1 - yMmeHHE CaMOCTOSITEJIBHO ONPEACsATh LENu ACITEIBbHOCTH U COCTAaBJIATH ILJIAHBI
NESTeNbHOCTH;, CAMOCTOATEIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATh JAEATEIHHOCTH;
HCII0JIb30BaTh BCE BO3MOYKHBIE PECYPCHI JUIsl JOCTHXKEHUSI MOCTABICHHBIX IeJIel U pean3aliy IJIaHOB
NesITeNIbHOCTH;, BBIOMPATh YCIEIIHbIE CTPATETUN B PA3IMUHBIX CUTYAIUIX;

OPM 2 - yMeHue MNpOAYKTUBHO OOIIaTbCsl M B3aUMOJEHCTBOBATh B IPOLIECCE COBMECTHOM
JeSTeNbHOCTH, YUYUTHIBATh MO3ULMHU JAPYIHMX YYAaCTHUKOB JESATEIbHOCTH, 3((EKTUBHO paspeliaTh
KOH(JIMKTHI;

OPM 3 - BrnajgeHue HaBbIKAMH II03HABATEJIbHOW, Y4eOHO-MCCIENOBATENLCKOM U TMPOEKTHOU
NeSITEIbHOCTH, HaBBIKAMU pa3pelieHuss MpodiieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEUICHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METOI0B IO3HAHMS;

OPM4 - TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSITENIbHOW HWH()OpMAIMOHHO-TIO3HABATEILHOMN
JesTeIbHOCTH, BIIaJICHHE HaBbIKaMU MOJTY4YE€HHUS HEOOX0IUMOM MH(OPMAIIUK U3 CI0Bapel pa3HbIX THIIOB,
YMEHHE OpUEHTHUPOBATHCS B PAa3IMUHBIX MCTOYHHMKAX HHQOpPMAIMM, KPUTHUYECKH OLEHUBATh U
MHTEPIPETUPOBATH HHPOPMALIUIO, TOIYYAEMYIO U3 PA3TUYHbBIX HCTOUHUKOB;

OPM 5 - ymMeHH€e HCIIOJIb30BATh CPEJICTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUI
(manee — UKT) B pemeHMH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 33734 C
coOmoieHueM TpeOOBaHUM SProOHOMUKH, TEXHUKH O€30MacHOCTH, THTUEHBI, pecypcocOepexkeHus,
MPAaBOBBIX U ITUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

OPM 6 - ymenue onpeaensTh Ha3HaueHUE U (PYHKINUN Pa3IMYHBIX COLUAIBHBIX HHCTUTYTOB;

OPM 7 - yMeHHE CaMOCTOSITENILHO OLICHUBATh M IPUHUMAThH PELIEHUS, ONPEACISAIONINE CTPATETHIO
MOBE/ICHHUS, C YIETOM I'Pa)k/IaHCKUX U HPABCTBEHHBIX [IEHHOCTEH;

OPM 8 - BiajxeHue s3bIKOBBIMU CPEACTBAMM - YMEHHE SICHO, JIOTMUHO M TOYHO M3JIaraTb CBOIO
TOUYKY 3pEHUS], UCTIOJIb30BATh aJIeKBAaTHBIE S3BIKOBHIE CPE/ICTBA;



OPM 9 - BiazeHue HaBbIKAMHM II03HABATENBHOM pe(dIeKCHM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUHA W MBICIUTENIBHBIX MPOIECCOB, UX PE3YJIbTAaTOB M OCHOBAHWW, T'paHUI] CBOETO 3HAHUA H
HE3HaHUs, HOBBIX MTO3HABATENbHBIX 33/1a4 U CPEJICTB UX JOCTHXKCHHUSL.

Oopa3oBartesibHbIE pe3yJbTaThl — npeamMerHbie (OPII):

OPII 1 - chopMHPOBAHHOCTH IPEJICTABICHUM O LEIOCTHOM COBPEMEHHOM €CTECTBCHHO-HAYYHOM
KapTUHE MHpA, O MPUPOJIC€ KaK €IMHOM IEJIOCTHOM CHUCTEME, O B3aMMOCBSI3M YEJIOBEKA, MPUPOAbI U
00111eCTBa; 0 IPOCTPAHCTBEHHO-BPEMEHHBIX MacinTabax BceeneHHOIM;

OPII 2 - BianeHwe 3HAHUSAMHU O HaMOOJIEE BAXKHBIX OTKPBITHSAX W JOCTHIXKEHHUAX B 00JACTH
€CTECTBO3HAHMSI, TMOBJIMSIBLUINX Ha 3BOJIIOLMIO TMPEACTABICHUN O MPUPOJE, HA Pa3BUTHE TEXHUKU U
TEXHOJIOTHIL;

OPII 3 - chopMUPOBAaHHOCTh YMEHHUS MPUMEHSITh €CTCCTBCHHO-HAYYHBIC 3HAHUS JUIS O0BSCHCHUS
OKPYKAIOIIUX SBJICHUH, COXPAaHEHHS 370pOBbs, oOecreueHuss OE30MacHOCTH >KU3HEACATEIHHOCTH,
OepeXKHOTO OTHOIICHUS K MPHUPOJEC, PAIIMOHATBHOTO MPUPOIONOIL30BaHMUS, 4 TAKXKE BBHIMOTHCHUS POJIU
IPaMOTHOTO MTOTPEOUTEIIS;

OPII 4 - chopMUPOBAHHOCTH MPEJICTABICHUIA O HAYYHOM METO/IE TTO3HAHUS MIPUPOIBI U CPEICTBAX
W3y4YCHUS Meramupa, MakpoMupa W MHUKPOMHpA; BIAJE€HUE NPUEMAMH €CTECTBEHHO-HAYUYHbBIX
HaOJIFOJICHUH, OIBITOB UCCIICIOBAHUM U OI[CHKH JIOCTOBEPHOCTH IOJIYYCHHBIX PE3YJIHTATOB;

OPII 5 - BiageHue MOHATUHHBIM aIlllapaTOM €CTECTBEHHBIX HAyK, MO3BOJISIONIMM MO3HABaTh MUP,
Y4aCTBOBaTh B JUCKYCCHSIX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM, MCIOJIB30BATh PA3IUYHbIE UCTOYHHUKH
nH(pOpMaUK ISl TIOJATOTOBKM COOCTBEHHBIX padOT, KPUTHUYECKH OTHOCHTBHCA K coobmenusm CMU,
COJIEpIKaIlliM Hay9IHYIO HH(HOPMAIIHUIO;

OPII 6 - chopMHPOBAHHOCTh YMEHUN MOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHMS IS
Ka)KJIOI'O YeJI0BEKa, HE3aBHCHUMO OT €ro Mpo(eCCHOHAILHOMN AeATEIbHOCTH, Pa3IndaTh ()aKThl U OILICHKH,
CpaBHMBATh OILICHOYHBIC BBIBOJbI, BUJETb HMX CBA3b C KPUTEPUSIMHU OICHOK M CBS3b KPUTEPUEB C
ONpeAcIEHHON CUCTEMOM LIEHHOCTEH.

dopmupoBaHue 00pa30BaTEIbHBIX PE3YIHTATOB 00ECIEUUBAET JOCTUKECHHE:

JIMYHOCTHBIX:

* YCTOWYMBBII MHTEpPEC K UCTOPUU U JOCTUKEHHSIM B OOJIACTH €CTECTBEHHBIX HAYK, YYBCTBO TOPAOCTH
3a POCCUICKHE €CTECTBEHHBIE HAYKH;

* TOTOBHOCTh K TMPOJAODKCHHIO OOpa30BaHWs, TIOBBINICHUIO KBATHM(PUKAIMK B  U30paHHOM
po¢eCCUOHANBHON EATETFHOCTH C UCTIOIh30BAHUEM 3HAHUN B 00JIACTH €CTECTBEHHBIX HAYK;

* OOBEKTUBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHIIMI B 00JIACTH €CTECTBEHHBIX HAYK ISl YelIOBeKa U
o0111ecTBa, YMEHHE MCIOIB30BaTh TEXHOJIOTHYECKUE JOCTHIKEHUS B 00J1acT (DU3UKU, XUMHUH, OUOJIOTHH
JUIS TIOBBIIIIEHHUS] COOCTBEHHOTO HHTEIUIEKTYalTbHOTO pa3BUTHs B BBIOpaHHON MpodeccHoHaNbHOM
NeSATeIIbHOCTH;

* yYMEHHE NPOAHAIU3UPOBATh TEXHOTEHHBIE TMOCIEACTBUS s OKpYXKaroled cpeapl, OBITOBOH U
MIPOU3BOJICTBEHHOM JESITEIILHOCTH YEJIOBEKA;

* TOTOBHOCTh CaMOCTOSITENIbHO JIOOBIBaTh HOBBIE JJisi ce0s €CTeCTBEHHO-HAYYHbIE 3HAHHS C
WCIIOJIB30BAaHUEM JIJISl ATOTO TOCTYITHBIX HICTOYHUKOB MH(POPMAIINH;

* YMEHHME YOpPaBIATh CBOEW TMO3HABATEIBHOM JEATEIbHOCTBIO, IPOBOAUTH CAaMOOLIEHKY YpPOBHS
COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO Pa3BUTHS,

* yYMEHHE BBICTpauBaTh KOHCTPYKTHUBHBIE B3aHMOOTHOIIICHHSI B KOMaH/E MO PEUICHUI0 OOIINX 3a/1a4 B
00JIaCTH €CTECTBO3HAHMS;

MeTanpeIMeTHbIX:

* OBJAJICHHEC YMCHUSIMH M HaBBIKAMHU PA3JUYHBIX BHOB MO3HABATEIHHOMN NEATEILHOCTH JJIS U3yUEHUS
Pa3HBIX CTOPOH OKPYKAIOLIEro €CTECTBEHHOTO MUPA;

* TPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAHUS (HAONIOJCHUS, HAYYHOTO SKCIIEPUMEHTA) JJIST U3YUCHUS
Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, C KOTOPHIMH BO3HUKAET HEOOXOIWMOCTH
CTaJIKUBAThCSI B MPOQeCcCHOHANBHOM cdepe;

* yYMEHHE OMNpEeAeNATh IENH U 3aa4d JEATEIbHOCTH, BBIOMPATh CPEACTBA IS UX JIOCTIDKEHUS Ha
MIPaKTHUKE;



* yYMEHHUE HCIOIbh30BaTh PA3IUYHbIC UCTOUYHUKH I TIONyYEHUS] €CTeCTBEHHO-HAYYHOH MH(POpMAIUH U
OIIEHUBATh €€ JJOCTOBEPHOCTD JIJIsi TOCTUKEHHS TOCTABJICHHBIX LIeJICH U 3a/a4;
npeAMeTHBbIX:
* c(OpMUPOBAHHOCTh TMPEACTABICHUN O IICJIOCTHONH COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHHE
MUpa, MPUPOAC KAaK E€IMHOW IIEJIOCTHOW CHCTEME, B3aMMOCBS3HM YEIOBEKa, MPUPOABI U OOIIEeCTBA,
MIPOCTPaHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHow;
* BJIAJICHUE 3HAHUSMHU O HauOOJIEe BAXKHBIX OTKPBITUSX M JOCTHKEHHUSX B OOJACTH €CTECTBO3HAHUS,
MOBJIMSIBIIUX HA BOJIIOIUIO MPEACTABICHUIN O MPUPOE, HA PA3BUTHUE TEXHUKHU U TEXHOJIOTHIA;
* CcPOPMUPOBAHHOCTh yMEHHUS TIPUMEHSATh €CTECTBEHHO-HAyYHbIC 3HAHUSA JJIs  OOBSICHEHUS
OKPYKAIOIIUX SBJICHUH, COXPAaHEHHS 3I0pPOBbs, oOOecredeHuss Oe30MacHOCTH IKU3HEICATEIbHOCTH,
OepeXKHOTO OTHOIICHUS K MPHUPOJE, PAIlOHATBHOTO MPUPOOIOIB30BAHNS, & TAK)KE BBITIOTHEHUS POJIH
IPaMOTHOTO MTOTPEOUTEIIS;
* chOPMUPOBAHHOCTH MPEJCTABICHUN O HAYYHOM METOJIE MO3HAHUS MPHUPOIBI U CPEACTBAX HU3YUCHHS
Meramupa, MakpoMupa W MHKPOMHpA; BJIaJCHHE IPUEMaMH €CTECTBEHHO-HAyYHBIX HAOIIOICHHM,
ONBITOB, UCCIEAOBAHUIN U OLIEHKH JTOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB;
* BJIQJICHUE MOHATUHUHBIM alllapaTOM €CTECTBEHHBIX HAYK, MO3BOJSIONIMM MO3HABATh MUP, YYaCTBOBATh
B JMCKYCCHUSIX 10 €CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCIIOIb30BATh Pa3INYHbIe HCTOYHUKH HH(OpMAIUU
JUISl TIOJTOTOBKH COOCTBEHHBIX padOT, KPUTHYECKH OTHOCHTBCS K coolOmieHussM CMMU, coxeprkanum
Hay4HYI0 HHPOpMAIHIO;
* chOopMUPOBAHHOCTh YMEHUN MOHMMATh 3HAYUMOCTH €CTECTBEHHO-HAYUYHOTO 3HAHUS JUIS KaXKIOTO
YelIOBEKa HE3aBUCUMO OT €ro NpoQeCCHOHATBHOW JEATEIBHOCTH, pa3inyaTh (AKTBl W OIEHKH,
CpaBHMBATh OIICHOYHBIC BBIBOJbI, BUJETh HMX CBA3b C KPUTEPUSIMHU OICHOK M CBSI3b KPUTEPUEB C
ONPEIIEIICHHON CUCTEMON IEHHOCTEN.

B xonme ocBoenus o6meoOpazoBatensHoil aucuurnasl bJ1.06 EctectBo3nanue oOydaromuiics
JIOJKEH OBJIAJIETh CIACAYIOIIMMHI BUAAMHM y4eOHOIl 1eATeTbHOCTH:

Copepxanue XapaKkTepucTHKA OCHOBHBIX BU/J10B Y4eOHOM /1esiTeJIbHOCTH 00y4ar0IIUXCs
o0yueHust (Ha ypoBHe y4eOHbIX JAeiCTBMII)
Beenenue Pa3zButue crnocoOGHOCTEH SICHO M TOYHO M3JaraTb CBOM MBICIH, JIOI'MYECKH

00OCHOBBIBATh CBOIO TOYKY 3pEHHS, BOCIPUHUMATh U aHAJIH3UPOBATH MHEHHS
co0eceJHMKOB, IIPU3HABas MPaBo APYroro 4YeJoBeKa Ha MHOE MHEHHE.
[IpuBeneHre NpUMEpOB BIUSHUSA OTKPBITHI B (U3UKE HA IPOTpecc

B TEXHUKE U TEXHOJIOT'MH IPOU3BOJICTBA

Mexanuka

Kunemaruka O3HakoMJIEHHE CO CIIOCO0aMM OMMCAaHUSI MEXaHUYECKOT O IBUKEHMUS,

OCHOBHOM 3a/1a4eli MEXaHUKH.

M3yueHne OCHOBHBIX (PM3NYECKUX BEJIMYMH KHHEMATHKH: MepeMelleHus,
CKOpPOCTH, YCKOPECHHSI.

HabmtoneHne 0THOCUTENBHOCTH MEXaHMYECKOTro JIBMKeHUsA. PopMynupoBaHue
3aKOHA CJIOKEHHUSI CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JIBUKEHHUS

(Ha mpumepe cBOOOAHOIO NaACHUSI T€1) U PABHOMEPHOT'O ABM)KEHHUS

TeJa MO OKPY>KHOCTH.

[ToHnMaHWe CMBICTIa OCHOBHBIX (DU3MYECKUX BEIWYHH, XapaKTEPU3YIOMINX
PaBHOMEPHOE JBM)KEHHUE TeJIa IO OKPY>KHOCTH

JnHamuka [Tonnmanue cMpicia TakuxX GU3HUECKUX MOJIENICH, KaKk MaTepruaibHas

TOYKA, THEPLMAJIbHASI CACTEMA OTCUYETA.

N3mepenue macchl Tena pa3inyHbIMU criocobamu. M3Mepenue cui
B3aUMOJICVCTBUS TeJl. BbIUMCIEHHE 3HAYEHUS YCKOPEHHMS TeJl 110 M3BECTHBIM
3HAYEHUSIM JACHCTBYIOIIMX CHUJI U Macc Tedl.

YMeHue paznudath CHIy TshkecTd U Bec Tena. OObsSCHEHUE W TpUBEICHUE
MPUMEPOB SIBJICHHUS] HEBECOMOCTH.




[IpumeHeHne OCHOBHBIX MOHATUH, (OPMYJT U 3aKOHOB TMHAMUKU K PELICHHUIO
3aaq

3aKOHBI COXpaHCHUA
B MCXAaHHUKC

OOBsicHEHNE PEaKTUBHOTO JIBM)KCHHS HA OCHOBE 3aKOHA COXPaHEHUS
uMmiynbca. lIpuMeHeHre 3aKOHa COXPAHEHUS HMITYJIbCA JJisi BBIYMCIICHUS
W3MEHEHUN CKOPOCTEH TeJl IIPU UX B3aUMOJICUCTBHUSIX.

Brruncnenue paboThl CUJT M UI3MCHEHUSI KHHETUYECKOW SHEPTUU Tela.
Brruucnenune noTeHIMAILHON YHEPTUU TE B TPABUTALIMOHHOM I10JIC.
XapakTepucTuka  MNPOU3BOJAUTEIBHOCTM  MAIIMH W JABUTareled  C
HCIIOIL30BaHHEM IOHATHSI MOIIHOCTH

OcHO06bl MONEKYNAPHOU PUUKU U MEPMOOUHAMUKU

MonekynapHas
¢dusnka

DOopMyIMPOBAHUE OCHOBHBIX IOJIOKEHUN MOJIEKYJIIPHO-

KMHETUYECKOM TEOpUU. BBINIOJIIHEHHE SKCIIEPUMEHTOB, CIIYKaIUX
000CHOBaHUEM MOJIEKYJIIpHO-KHHETHYecKoi Teopuu. Habmonenne
OpPOYHOBCKOTO JIBUKCHUS U SBICHUS TUPPYy3UH.

Omnpezenenue napaMeTpoB BelIECTBA B ra3000pa3HOM COCTOSIHUU

Ha OCHOBaHUU YPaBHEHMS COCTOSIHUS UJI€aJIbHOTO Ia3a.

IIpencraBnenue B BuJe rpagyka H30XOPHOI0, H300apHOTO U U30TEPMUYECKOTO
MpoLECcCOB. Bpruncnenune cpeaHeill KWHETUYECKOW HSHEPTrMU  TEIIOBOTO
JBUKEHMSI MOJIEKYJI 110 U3BECTHOM TEMIIEpaType BELECTBA.

N3mepenne BIaKHOCTH BO31yXa

TepmoanHamuka

DKCIEepUMEHTAIBHOE HCCIICIOBAHUE TEIUIOBBIX CBOMCTB BEIIECTBA.

Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAMMOTO JIJIsl OCYIICCTBICHHSI

mporecca TPEBPAlICHUs BEIIECTBA M3 OJHOTO arperaTHOro COCTOSHUSL B
Ipyroe.

Pacder u3mMeHeHuUs1 BHYTpEHHEH SHEPTHHU Tell, paOOThI M NIEPEIaHHOTO
KOJIMYCCTBA TCIIJIOTHI HA OCHOBAHHWH II€PBOTO 3aKOHA TCPMOJANHAMUKHU.
OOBsiCHEHHE TIPUHITMIIOB JICHCTBHS TETUIOBBIX MAIIUH

OcHoebl 3/1el<mp00unamul<u

BHCKTpOCTaTI/IKa

Brruncnenue cuin B3aMMOAEHCTBHS TOUCYHBIX dJIEKTPUUECKUX 3apsI/IOB.
Brruncnenue HanpsKEHHOCTH U ITOTEHIMAIIA 3JIEKTPUYECKOTO TTOJIS
OJIHOT'O U HECKOJIBKMX TOYEUYHBIX 3apsI0B.

H3mepenune pa3HOCTH MOTEHIUAIIOB.

IIpuBeneHne mpuMepoB NPOBOAHUKOB, JUIIEKTPUKOB U KOHACHCATOPOB.
Habntoienue siBiaeHUsI 37€KTPOCTAaTUYECKON MHTYKIIUH U SIBJICHUS
MOJISIPU3ALUU JUDJIEKTPUKA, HAXOJAIIETOCS B QJIEKTPUYECKOM I10JI€

TlocTOsTHHBIIT TOK

N3mepenue MouiHocTy aekTpudeckoro Toka. Mzmepenne 3/1C u BHyTpeHHETO
COIIPOTHBJIEHUS UICTOYHMKA TOKA.

COop 1 UCTIBITAHUE AIEKTPUUECKUX IIETIEH C Pa3IMYHBIM COSTUHEHUEM
IIpoBOAHMKOB, pacyeT UX MapaMeTpoB

MarnuTtHoe 110J1€e

Habmroienue nelicTBUS MarHUTHOTO TIOJISL HA POBOJTHUK C TOKOM,

KapTHUHOK MaroHuTHBIX TTOJIEH.

DopmyJIMPOBAHUE TIPABUIIA JIEBOW PYKH IS ONPEIEIICHUS HAIIPABJICHUS CUJIbI
Awmnepa.

Brrunciienue cui, 1eMCTBYIOMMX HA TPOBOJAHUK C TOKOM B MAarHUTHOM

I10J1€, 00BsICHEHHE IIpUHIMUIIA )ICP'ICTBHSI OJICKTPOABUTATCIIA.

HccnenoBanue siBiIeHUs 2JIEKTPOMAarHUTHOM MHYKIIUU

Koneoanusa u éonnul

Mexannueckue
KOoJIcO0aHUA M BOJTHBI

[TpuBenenne npumMepoB KojebaTeNbHbIX IBMKEHUH. VccienoBanue
3aBHCHMOCTH Mepro/ia KouebaHuil MaTeMaTH4eCKOro MasiTHUKA OTET0
JUTMHBI, MaCChl U aMIUTUTY bl KosiebaHuil. OrpenieneHue yCKOpeHus
CcBOOO/IHOTO Na/ICHUS C TIOMOIIIbIO MATEMaTHYECKOT0 MasATHUKA.
Habmonenue xonebanuii 3Byyaiiero tena. [IpuBegenue 3HaueHUs




CKOPOCTH PacIpOCTPaHEHUS 3BYKa B PA3IIMYHBIX Cpeax.
YMeHne 00bSICHATH HCIIOIB30BaHKE YIbTPA3BYKa B MEIUIIMHE

DJIeKTpOMAarHUTHBIE
KOJIEOAHUSA U BOJIHBI

Habmonenue ocuusiorpaMm rapMOHUYECKUX KOJeOaHUM CHIIbI TOKa

B LICTIH.

OObscHeHre IpeBpalleHUs SHEPTUH B HIeaIbHOM KOJIe0aTeIbHOM

KOHTYPE.

N3ydenue ycTpoiicTBa U MpUHIIMIIA ACHCTBUS TpaHchopMaropa.

AHanM3 CXeMbI IepeIauu JIEKTPOIHEPTUU Ha OOJIBIITNE PACCTOSHUA.
[IpuBeneHre NpUMEpPOB BUAOB PAJAUOCBA3H. 3HAKOMCTBO C YCTPOWCTBAMU,
BXOJSIIMMH B CUCTEMY PATUOCBSI3H.

O6cyxienrne 0coOeHHOCTeH pacpoCTpaHEHUs paJOBOIH

CBETOBBIE BOJTHBI

[IpuMeHneHne Ha TpakTUKE 3aKOHOB OTPAXKEHHUS U IPEIOMIICHUS CBETa IPHU
pereHuu 3anad. Habmonenue siBiieHust 1uppaKkiuy U JUCTICPCUH CBETA.
YMeHue CTPOUTh U300paKCHHSI IPEAMETOB, 1aBaeMbIC TUH3AMHU.

PacdueT onTruyeckoil CHIIBI TUH3BI

Inemenmol KGAHMOGOU Pu3uUKU

KBaunToBrie
CBOIICTBA CBETa

Hab6monenue dorosnekrpuueckoro 3ddekra. Pacuer makcumanbHOM
KHHETUYCCKOM SHEPTUU JIEKTPOHOB 1pU (oTodhdhekTe

®duzuka aroma

dopmynupoBanue noctynato bopa. Habmonenue nuneiuatoro

Y HETIPEPBIBHOTO CIIEKTPOB.

Pacyer yacTOThI U AJIMHBI BOJTHBI UCITYCKA€MOT'O CBETA MPU MePexoie
aToMa M3 OJIHOTO CTAllMOHAPHOTO COCTOSIHUSI B IPYTOE.

OObscHeHre IPUHIIUTIA IeHCTBUS J1a3epa

dusznka aTOMHOTO
sapa

Y 3JIEMEHTapHBIX
YaCTHI]

Habmronenne TtpekoB anbda-gacturl B Kamepe Buibcona. Perucrpanus
SIIEPHBIX U3JIYYEHUM C IOMOILBIO cueTyurka I eirepa.

Pacuer sHepruu cBsi3u aTOMHBIX sIIEP.

[lonnmanue 1LIEHHOCTM Hay4YHOTO TIO3HaHWS MHpa HE BoOOIIe s
YEJIOBEUECTBA B IIEJIOM, a JJIsl KKJI0TO 00YyJaronierocs JUYHO, IEHHOCTH
OBJIAJICHUSI METOJIOM HayYHOT'O TO3HAHUS 1151 JOCTUKEHHUS ycIexa

B JII00OOM BHU/JI€ TPAKTUYECKOMN JACATEIHHOCTH

Bcenennas u ee J60110UUA

Crpoenue n OOBsicHeHHe MoJenH paciuupstoneiica Beenennoi
pa3BuTHE
Bcenennon
[Tpoucxoxnenue HaGmronenue 3Be3n, JIynel u 1uianeT B Teneckon. HaGmroneHue COTHEYHBIX
Conneunoit IIATEH C ITOMOILBIO TEJIECKOIa
CUCTEMBI
XUMUA
Beenenue PackpsITHe BKIaa XUMUYECKON KAPTUHBI MUPA B €IUHYIO
€CTECTBEHHO-HAYYHYIO0 KapTUHY MUDA.
XapakTepucTUKa XMMHH KaK IPOU3BOAUTEIHLHON CHIIBI O0IIECTBA
Baxneiimne YMeHue 1aTh ONpeIeIeHUE U ONIEpUPOBATh CIEAYIOIUMUA XUMUYECKUMHU
XUMHUYECKHE MOHATUSAMM: «BEIIECTBO», «XMMHUYECKHUH DIIEMEHT», «aTOM», «MOJIEKYJIay,
MTOHSATHUSA «OTHOCHUTEJIbHBIE aTOMHAsl U MOJIEKYJISIPHAST MAacChl», «HOH», «AJJIOTPOIU»,

«U30TOIIBI», XHUMHNYCCKasa CBA3b), QICKTPOOTPHULATCIBHOCTLY,
«BAJICHTHOCTL», «CTCIICHb OKHCJICHUA», «MOJIb», «MOJISIpHAd  Maccay,
((MOJ'IprHI;IfI 00beM F33006pa3HBIX BCIICCTB», «BEIICCTBA MOJICKYJIAPHOI'O U
HEMOJICKYIIIPHOTO CTPOCHUMA)», «PACTBOPLI», <«QJCKTPOJIUT U HEIJICKTPOIUT,
(QIICKTPOIIUTHYCCKAd JUCCOIHALUA», «OKHCIHUTCIb W BOCCTAHOBUTCIIbLY,
«OKHCJICHUEC W  BOCCTAHOBJICHHC», «CKOPOCTb XUMHYECKOMN pPCaKkum»,
«XHUMHUYCCKOC PABHOBECHUCH, ((yrHePOI(HI)IfI CKCIICT», ((q)yHKHI/IOHaIH)HafI
rpyimiay, <u30MCpus»




OCHOBHBIE 3aKOHEI
XUMHNU

@OopMyNIHpOBaHHE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB M IOCTOSHCTBA
COCTaBa BEUIECTB. Y CTAHOBJICHUE MPUUUHHO-CIICICTBEHHOU CBS3U

MEX1y COJepKAaHUEM 3TUX 3aKOHOB U HAIMCAHHEM XUMHUYECKUX (Gop-

MYJI U YPABHEHUM.

PackpeiTue ¢Qusnueckoro cmpicia cUMBONMKH llepuoanueckoit TabmuUIlbl
xuMuyeckux aeMmenToB [l. 1. MenpeneeBa (HOMEpOB 3JIEMEHTa,

Mepuo/ia, FPYyMIbl) U YCTAaHOBJICHHE IPUYMHHO-CIICACTBEHHOMN CBSI3U

MEXy CTPOCHHEM aTOMa 1 3aKOHOMEPHOCTSIMU U3MEHEHHUS CBOMCTB
3JIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB B MEPHOJaX U TPYIIIax.
XapakTepucTUKa 3JIEMEHTOB MAJIbIX EPUOOB 110 UX MOJOKEHUIO B
[Tepuonuueckoii cucreme J[. . Menaeneena

OcCHOBHbIE TEOPUH
XMMHUH

VYcTaHOBNEHNME 3aBUCHUMOCTH CBOMCTB XHMHYECKHX BEIIECTB OT CTPOEHUS
aTOMOB 00Pa3yIOIIUX UX XUMUYCCKUX DJIEMEHTOB.

XapakTepruCcTUKA BAKHEUIINX TUIOB XUMHUYECKUX CBA3EH U OTHOCUTEIBHOCTH
9TOH THIOJ0ruU. OOBsICHEHNE 3aBUCUMOCTH CBOMCTB

BEILIECTB OT UX COCTaBa U CTPOCHHUS KPUCTALINYECKUX PEIIETOK.
@OopMyIHpPOBAHUE OCHOBHBIX IOJOXEHUM TEOPUU  DIIEKTPOJIUTHUYECKOM
JMCCOLMAMU U XapaKTEPUCTUKA B CBETE 3TOM TEOPUH CBOMCTB

OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COETUHEHMUIA.

@opMyJIMPOBAHUE OCHOBHBIX ITOJIOKEHUH TEOPUM XUMHUUYECKOTO CTPOEHUS
OPraHMYEeCKUX COCAMHEHUM U XapaKTepUCTHKA B CBETE 3TOW TEOPUHU CBOMCTB
BAKHEUIINX IIPEICTaBUTENICH OCHOBHBIX KJIACCOB

OpraHNMYeCKUX COCTMHECHUHN

Baxxueiinine
BEII[ECTBA U
MaTepUaJIbl

XapaKkTepUCTHKA CTPOSHHS aTOMOB M KPUCTAJUIOB U HA 3TOW OCHOBE —

o0ImKX (PU3NUECKUX U XUMUUYECKIX CBOWCTB METAJIJIOB U HEMETAJLJIOB.
XapakTepuCTUKa COCTaBa, CTPOCHHsI, CBOMCTB, IMOJYyYCHHS M TNPHUMECHEHUE
BOXHEUIIMX HEMETAJUIOB.

XapakTepucTrKa COCTaBa, CTPOCHUS M OOIIUX CBOMCTB BaXKHEHIIINX

KJIACCOB HEOPTaHUYECKUX COEAMHEHUI.

Onucanue cocraBa U CBOWCTB Ba)KHEUIIMX INPEACTaBUTEIEH OpraHUYECKUX
COEMHEHHUIl: MeTaHolla W JTaHOJIA, CIOXHBIX 3(QUPOB, >KHUPOB, MBI,
KapOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTbI), MOHOCAXapHUI0B

(rmroko3bl),  IucaxapuZoB  (caxapo3bl), MOJHMcaxapuaoB  (Kpaxmaiga H
LEJUTFOJIO3BI), aAMUHOKHCIIOT, OEJKOB, HCKYCCTBEHHBIX M CHHTETHYECKUX
MOJIMMEPOB

XUMHUYECKUN A3BIK U

Ucnons3zoBanue B yueOHOM U MPOPECCUOHATBHOM IeATETbHOCTH

CHUMBOJIMKA XUMHYECKUX TEPMUHOB U CUMBOJIUKH.
HaszpiBanne H3y4eHHBIX BEIIECTB MO TPUBHAIBHOM WM MEXKIYHAPOIHOMN
HOMEHKJIATYpE M OTPAKEHUE COCTaBa ITUX COCIMHEHUHM C IIOMOIIBIO
XUMHUYECKUX (HOPMYII.
OTpaxkeHHe XHMMHMUYECKHX IPOIECCOB C IMOMOIIbIO YPaBHEHUN XHMHYECKUX
peakuuii

XHUMHUYECKHE OObscHEeHre CYITHOCTH XUMUUYECKUX mporieccoB. Knaccudukarus

peakuuu XMMHYECKHUX PEAKIUH 10 Pa3IMYHbIM MPU3HAKAM

XUMHUeCKHi BrinosiHeHNE XMMHAUYECKOTO SKCIIEPUMEHTA B ITIOJTHOM COOTBETCTBUU

AKCIEPUMEHT C TIpaBUJIAMH TEXHUKU O€30TTaCHOCTH.
Habmonenue, pukcupoBaHue U ONMUCaHUe PE3yIbTaTOB MPOBEICHHOTO
AKCIIEPUMEHTA

XuUMHU4YECKast [IpoBeneHne caMOCTOATENTFHOTO MMOMCKA XUMUUYECKON HHpOpMAaIiu

nHpopmarus C MCTIOJIb30BAaHUEM PA3JTUIHBIX HICTOUYHUKOB (HaYyYHO-TIOMYJISIPHBIX

W3JIaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); UCTIONb30BaHUE
KOMIIBIOTEPHBIX TEXHOJOTHMH Js1 00pabOTKM M mepeJayd  XUMHYECKOH




nH(pOpMaIUU U €€ IPEICTABJICHHS B PA3IMYHBIX (opMax

[TpoduibHoe U
npodeccHoHaIbHO
3HA4YUMOe
coziepKaHue

OOBsicHEeHHE XUMUYECKUX SBICHHUN, TPOUCXOISIINX B IPUPOAE, ObITY

U Ha NPOU3BOJICTBE.

CobmroieHue npaBuil SKOJIOTMUECKH T'PAaMOTHOI'O MOBEIEHUS B OKPY’KAIOLIEH
cpeze.

OneHka BIUSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKAOILEN Cpe/ibl

Ha OPTaHM3M Y€JIOBEKA U APYTUE )KUBbIE OPIaHU3MBI.

Cobmoienne mpaBui 6E€30MaCHOTO OOpAIIEHUsI C TOPIOYUMU U TOKCUYHBIMHU
BEIIECTBaMHU, J1a00paTOPHBIM 000PyIOBAaHUEM.

Kputnueckast orieHKa JOCTOBEPHOCTH XMMUYECKON HH(pOpMaIum,
IIOCTYNAKOUIEH U3 pa3HbIX HCTOUHUKOB

buonorns —
COBOKYITHOCTh HAYK
0 JKUBOM

npupoze. Metoasl
Hay4HOT'O IMO3HAHUS
B OHOIOTHHU

3HAKOMCTBO C O0OBEKTaMH H3y4CHUS] OUOJIOTHH.

BrisiBnenue ponu 6uonoruu B pOpMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTHHBI MUPA U TPAKTUYECKOU IeATEeITHHOCTH
Jronen

Knetka

3HAKOMCTBO C KJIETOYHOH TEOPHEN CTPOEHUSI OPraHU3MOB.
[losydyeHne npeacTaBiIeHUs O POJI OPraHUYECKUX U HEOPraHUYECKUX
BEILIECTB B KJIETKE.

3HaHUe CTPOCHUS KIIETOK IO pe3ysibTaTaM paboThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHHE OIUChIBaTh MUKPOIIPENIapaThl KIIETOK PACTCHUN. Y MEHUE
CPAaBHUBATH CTPOCHUE KJIIETOK PACTEHUM U JKUBOTHBIX 110 TOTOBBIM
MUKpoIpenaparam

Opranuszm

3HaHME OCHOBHBIX CIIOCOOOB Pa3MHOKEHHs OPraHU3MOB, CTaJHil OHTOreHe3a
Ha [IpUMEpPE YeJI0BEKa.

3HaHMe IPUYMH, BbI3bIBAIOIIMX HAPYLIEHUS B pa3BUTHH OPraHU3MOB.

YMeHue M0ab30BaAThCS TEHETUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM,

penaTs IpOCTEHIINE TEHETHYECKHE 3aauH.

3HaHue 0coOOEHHOCTEH HAClIeICTBEHHON U HEHACIIEeICTBEHHON N3MEHUYMBOCTH U
1X OMOJIOTHYECKOM POJIU B 3BOJIIOIUU )KUBOTO

Bun

YMeHue aHaIu3upoBaTh U OLEHUBATH Pa3IMYHbIE TUIOTE3bI MPOUCXOKIACHUS
’KM3HH Ha 3eMie.

YMeHue mpoBOAUTH OMHUCaHHe ocoOel OJHOTrO BHIA MO MOP(HOIOTHUYECKOMY
KPUTEPHIO.

Pa3sButHe crocoOHOCTEH SICHO M TOYHO H3JIaraTb CBOM MBICIH, JIOTHYECKH
O60CHOBI)IBaTB CBOIO TO‘-IKy 3p€HI/I$[, BOCHpI/IHI/IMaTI) n aHaJII/I3I/IpOBaTB MHCHUS
coOeceTHUKOB, MTPU3HABAs MPABO JAPYTOro YyeaoBeKa Ha

MHOE MHEHUE.

YMeHue 10Ka3bIBaTh POACTBO YEJIOBEKa M MIECKOMUTAIOIINX,

OONTHOCTH ¥ PABEHCTBO YEJIOBEYECKUX Pac

OKOCHUCTEMEI

3HaHUEe OCHOBHBIX 3KOJIOIMYECKHX (PaKTOPOB U UX BIUSHUS HA OPraHU3MBI.
3HaHHE OTJIMYUTEIbHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB -
arpo3KOCUCTEM.

[TonydeHnue npeacTaBiIeHUs O CXEME YKOCUCTEMBI Ha TpUMeEpe

ouocgepsl.

JleMOHCTpalMss yMEHHsI TOCTAaHOBKHM IleJiel JAeATeIbHOCTH, IIaHUPOBaHUE
COOCTBEHHOM JEATENbHOCTH JJIS TOCTUKEHHUSI TOCTABICHHBIX

LeneH, MPEeABUICHNs BO3MOKHBIX PE3yNbTaTOB 3THUX JIEUCTBHM, OpraHHU3aluu
CaMOKOHTPOJISl M OLIEHKHU OJyYEHHBIX PE3YJIbTaTOB.

OO6yuenue coOI0JCHUIO MPABUJI MOBEJIEHUS B IPUPOJIE, OEPEKHOMY




1 UX COOOIIEeCTBaM) M UX OXpaHe

OTHOIIEHHUIO K OMOJIOTUYECKUM 00BEKTaM (PACTCHHSAM U )KUBOTHBIM

6. O0beM TMCHUILIMHBI U BUbI Y4eOHOH padoThl

Buj yueoHoii pa6oThl Bcero yacos 3 Cemectprt Z
KonTaktHas padora (Bcero) 110 74 36
B toM umcne:
Jlexmuu, ypoku 52 34 18
[TpakTuyeckue 3aHATHS, 58 40 18
CEMHHAPBI
JlaboparopHbie 3aHATHS
B Tom uucne B 165 111 54
WHTEPAKTHBHOU (hopMe
CamocrosiTenpHas padbora 55 37 18
@DopMBbI IPOMEKYTOUHOM Jud.3auer Hpyrue hopmsr Hud.3auer
aTTeCcTaluu IPOMEKYTOYHOM
aTTecTalu
MakcumanbHas yyeOHas 165 111 54
HArpy3Ka
7. CTpyKTYypa U coiep:KaHue TUCIUTITHHBI
7.1. Pa3znennbl 0011e00pa3oBaTeIbHOM JUCIUIIMHBI U BU/bI 3AHATHH
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1. | ®dusuka 10 14 10 | 34/34
2. | Benenue 1 1/1
3. | Mexanuka 1 3 2 6/6
4. | OCHOBBI MOJIEKYJISIpPHON (PUBUKU 2 3 2 717
U TCPMOJIMHAMUKH
5. | OCHOBBI 2JIEKTPOIMHAMUKHU 2 3 2 117
6. | KonebOaHusa v BOIHEI 2 3 2 717
7. | DneMeHThl KBAHTOBON (PH3UKHU 1 2 1 4/4
8. | Becenennas u ee 3Bomronus 1 1 2/2
9. | Xumus 32 30 23 | 85/85
10. | Beeneune 1 1/1
11. | Obwasn u neopeanuueckan xumusn 12 14 10 | 36/36
12. | OcHOBHBIE IOHATHS U 3aKOHBI XUMUNA 1 1 1 3/3
13. | [lepnonnveckwmii 3akoH u [lepnomudeckas cucrema 1 2 2 5/5
XUMHUYECKHX JJIEMEHTOB
J.W. Menneneena
14. | CtpoeHue BelecTBa 2 2 2 6/6
15. | Bona. PactBopsI 2 3 2 77
16. | XuMuueckue peakiuu 2 3 1 6/6
17. | Knaccuduxarms HeOpraHu4ecKiux COeIMHEHUH 1 X CBOWCTBA 2 2 1 5/5




18. | MeTayuibl 1 HEMETAILIIBI 2 1 1 4/4
19. | Opzanuueckasn xumusn 19 16 13 | 48/48
20. | OcHOBHBIC TTOHATHS OPTAaHUYECKONW XUMHUHU U TCOPHUS CTPOCHHS | 2 3 2 717
OPraHUYEeCKUX COCTMHEHUN
21. | YrieBomopo bl M MX MPUPOIHBIC HCTOYHUKH 3 4 4 11/11
22. | Kucnopoacoaepikamiue opraHn4eckue COeIMHEHUS 3 3 3 9/9
23. | A3oTconepkaiiue opranndeckue coequHeHus. [lommmepor 4 2 1 117
24. | XuMus ¥ )KU3Hb 2 1 1 4/4
25. | XvMusi 1 OpraHu3M 4eoBeKa 2 2 1 5/5
26. | XuMmus B ObITY 3 1 1 4/4
27. | buoJiorus 10 14 22 | 46/46
28. | buosorus - COBOKYITHOCTh HayK O KUBOW MPHUPOE. MeTo b 2 3 2 717
HAyYHOTO MMO3HAHUS B OMOJIOTUHI
29. | Kiretka 3 3 5 | 11/11
30. | Opranusm 2 3 7 | 12/12
31. | Bug 2 3 5 | 10/10
32. | DKOCUCTEMBI 1 2 3 6/6

7.2. Coaep:xkaHue pa3iej0B IMCUUILINHBI

HaumeHnoBanue pasaciia

N/ 001eo0pa3oBaTebHOM Coneprxanue pazena (TeMbl 3aHITHI)
JUCITUTUIMHBI
du3zuka
1. BBeaenne
2. Pa3zgen 1. Mexanuka Tema 1.1. KunemaTuka TOYKU U TBEPAOTO Tea.
Tewma 1.2. [Ilunamuxa.
Tema 1.3. 3aK0oHBI COXpAaHEHHUS B MEXAHHKE.
Tema 1.4. Mexanndeckue KOaecOaHUS U BOIHEI
3. Paznen 2. OcHoBBI Tema 2.1. MonekynspHasi ¢u3MKa U TEIUIOBbIE SBICHUS.
MOJICKYJISIPHOH (PU3UKH Tema 2.2. OCHOBBI TEPMOAMHAMUKH
Y TEPMOJIMHAMUKHU
4. Paznen 3. OcHoBBI Tewma 3.1. DnexTpocraruka.
3IEKTPOIUHAMUKHU Tema 3.2. MarauTHoe IoJe.
Tema 3.3. DnexTpoMarHuTHas HHIYKIMS
5. Pasgen 4. Konebanus 1 BOJIHEL Tema 4.1. DnekTpoMarHuTHbIE KOJIEOAHUS U BOJIHBL.
Tema 4.2. Ontuka
6. Paznen 5. Dnementsl kBaHToBoM | Tema 5.1. KBanroBast ¢pusuka u atomHast pusuka.
buzukn Tewma 5.2. CTpoeHHE aTOMHOTO siJIpa
7. Pasnen 6. Bcenennas u ee Tema 6.1. Teopust mpoucxoxaeHus BeeneHHoil.
JBOJTFOLIUS JloHayyHO€E paccCMOTpEHHE MPOUCXOKAEHUS BeeneHHOoM.
Teopus XX Beka U1 COBPEMEHHBIE KOHLIETIIIUU
MPOUCXO0XKAeHU BeenenHou
Xumusi
8. BBenenne OCHOBHBIE TTIOHATUSA XUMUHU
ATOMHO-MOJIEKYJISIPHOE YUEHHUE
3akoHbl XuMUU (OCHOBHBIE KJIACChl HEOPTAHUUECKUX
COCTUHEHUN
9. Pasnen 7. OcHoBuble moHATHA 1 | Tema 7.1. OCHOBHEBIC IIOHATHS U 3aKOHBI XMMUH
3aKOHBI XM
10. Pazpnen 8. Ilepuoauueckuii 3akoH | Tema 8.1. [lepuoanueckas cucteMma XMMUYECKUX

u Ilepnonnueckas cucrema
XUMUYECKUX DJIEMEHTOB

JJIEMEHTOB.
Tema 8.2. BUapr XUMHUYECKOM CBA3H.




.. MenneneeBa

Tema 8.3. Xumnueckue peakuuu. CKOpOCTh XUMHUECKON
peakunu

11. Paznen 9. Ctpoenue BemiecTBa Tema 9.1TuIbl XUMHYECKON CBSI3H.
Tema 9.2. CteneHb OKUCIEHUS.
Tema 9.2. CtpoeHue BeniecTra
12. Pa3nen 10. Bona. PactBopsl Tema 10.1. CBoiicTBa Bobl. PacTBOpBHI.
Tema 10.2. Boansie pecypchl 3emiin
13. Pa3znen 11. Xumunueckue Tema 11.1 CkopoCTh XUMHUYECKUX pEAKLIUN.
peakuuu Tema 11.2. XumMuueckoe paBHOBECHE.
Temall.3. DHepreTrka XUMHUYECKUX peaKui
14. Pazgen 12. Kimaccudukanms Tema 12.1. Teopus 3J€KTPOJIUTUUECKON TUCCOLMAIUH.
HeopraHuueckux coequHeHuii u | Tema 12.2. Kitacchl HEOpraHu4eckux COeIMHEHUN U UX
HX CBOMCTBA CBOMCTBA.
Tema 12.3. [IpocThle BeliecTBa M UX CBOMCTBA
15. Pasnen 13. Meramisl u Tema 13.1. O0Onne cBoOiicTBa METAJLIOB.
HEMETaJUIbI Tewma 13.2. Kopposust MmeTamion
16. Pazgen 14. OcHoBHble noHsTuss | Temal4.1 Teopust XUMHUUECKOTO CTPOEHUSI OPraHUYECKUX
OPraHN4eCKON XUMHH coequnenuit A.M. byrneposa
U TEOpHS CTPOCHUS
OPraHNYeCKUX COCITUHEHUMN
17. Pazgen 15. YrneBonopoast u ux | Tema 15.1. IlpenensHbie yrieBOAOPOIbI.
MIPUPOIHBIE UCTOYHUKH Tema 15.2. HenpenenbHbie yrieBOOPOIbIL.
Tema 15.3. ApomaTudeckue yrieBogaopoasl. beHnsoi.
Tewma 15.4. [lpupoiHbIe HCTOUHHUKY YIIIE€BOJIOPOJIOB
18. Paznen 16. Tewma 16.1. CiupTel. @EHOIBL.
Kucnopoaconepxariue Tema 16.2. Anpaeruabl U KETOHBI.
OpraHUYecKue Tema 16.3. KapOoHOBbIE KUCIIOTHI.
COCAMHEHHUS Tema 16.4. Cnoxxnbie 3¢pupsl. Kupsl.
Tema 16.5. YrieBogsl
19. Pazgen 17. A3orconepxaiiue Tema 17.1. A3oTcoaep:xaiine OpraHuuecKre COeJMHEHHUS.
OPTaHUYECKHUE COETUHEHHS. Tewma 17.2. [Tonumepsr
ITonumepsl
20. Paznen 18. Xumus u xu3Hb Tema 18.1 Bnusinre Makpo 1 MUKpO 3JIEMEHTOB Ha
OpraHu3M YeJOBEKa
21. Paznen 19. Xumus u opranuszm Tema 19.1. JlekapctBa. BuTaMuHbBI 1 TOPMOHBI.
YelnoBeKa Tewma 19.2. Pactenus - npupoaHble HCTOYHUKH JIEKAPCTB.
3710pOBBIil 00pa3 KU3HU
22. Paznen 20. Xumus B ObITY Tema 20.1. XuMust muIu.
XHMHA B caly ¥ OTOPOJE.
Tema 20.2. Moromue cpeactBa B ObITy. XUMHUS U
KOCMETHKA
buoJsiorus
23. Pa3znen21. buonorus - Tema 21.1. XKuznb, ee cBoiicTBa, ypOBHH OpraHu3alluy,
COBOKYIHOCTb HaYK O KUBOMU MIPOUCXOXKACHHUE U pa3HOOOpa3ue.
MIPUPOJE. Tewma 21.2. [lonatne «xu3Hb». OCHOBHBIE IPU3HAKH
Metoabl Hay4HOTO MO3HAHUS YKUBOTO.
B Onosnoruun Tema 21.3. YpoBHU opraHu3aiuu >KMBOM PUPOJIBI.
Tewma 21.4. [IpoucxoxaeHue Ku3HU
24. Pa3nen22.Knerka Tewma 22.1. CTpoeHue KIETKH.

Tema 22.2. OOMEH BeIIECTB U MPEBpaICHUE YHEPTUH.
Tewma 22.3. I[lonsitue o metabonusme




Tewma 22.4. HacnenctBenHast nHGOpMAIIHS U peanu3arus
€€ B KIIETKE

25. Paznen 23. Opranusm

Tema 23.1. TkaHnu, opraibl U CUCTEMBI OPTaHOB.
Tewma 23.2. [lumeBapenue.

Tema 23.3. OnopHO-ABUTaTENIbHAS CUCTEMA.

Tema 23.4. BHyTpeHHss cpena opranusma.

Tema 23.5. UnauBuyanbHOE pa3BUTHE OpraHU3Ma

26. Pasznen 24. Bun

Tewma 24.1. DBONIOIIMOHHOE YUCHHE.
Tema 24.2. IlonsTue BUaa M €ro KPUTEPUEB.
Tewma 24.3. HacnencTBEHHOCTb U MU3MEHYMBOCTh

27. Pasznen 25. DxocucreMsl

Tema 25.1. Dxoiorus cooOLECTB U S3KOCUCTEM.

Tema 25.2. ITouarue o 6HuoLEH03€, OHOTEOIIEHO3E,
IKOCHCTEME.

Tema 25.3. BozneiicTBue 3K0JI0rHUECKUX (hPaKTOPOB HA
OpraHU3M YeJIOBEKA U BIUSHHUE JISATCILHOCTH YeJIOBEKa Ha

OKPY’KaIOMIYIO Cpeay

7.3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Neni/nt HaumenoBanue pasaena O0pa3oBaTebHbIE TEXHOJIOTHH
JTUCIHUTLINHBI (B TOM 4McJie HHTEPAKTHUBHbIE)
Pusuka

1. Beenenne JleKnus-BU3yanu3amus, JeKIHUs-IHajor, JeKIus ¢ pa3dopom
KOHKPETHBIX CHUTyallUi, CEeMHHAp-IUCIYT, MpOOIeMHBIH
CEMHHAap, PEIIEHHUE CUTYAallMOHHBIX M KOHTEKCTHBIX 3ajady,

«Mo3roBast aTaka», METOJ IPOEKTOB
2. Pasznen 1. Mexanuka JleKuusi-BU3yanu3amus, JeKIHs-I1ajor, JeKIus ¢ pa3dopom
KOHKPETHBIX CHUTyallui, CEeMHHAp-IUCIYT, MpOOIeMHBIH
CEMHHAp, PEIIEHWE CUTYAllMOHHBIX M KOHTEKCTHBIX 3ajad,

«Mo3roBast aTaka», METOJ IPOEKTOB
3. Pa3nen 2. OcHOBBI JleKuus-BU3yanu3amus, JeKIHs-IHajor, JeKIus ¢ pa3dopom
MOJIEKYJISIPHOM (hr3UKH KOHKPETHBIX CHUTyalluid, CeMHHAp-IUCIYT, MpOOIeMHBIH
1 TEPMOJIMHAMUKH CEMHUHAap, PEIICHWE CUTYAllMOHHBIX M KOHTEKCTHBIX 3ajad,

«Mo3roBast aTaka», METOJ, IPOEKTOB
4, Paznen 3. OcHOBBI Jlexnus-Bu3yanusanusl, JeKIUsI-11ajor, JeKIus ¢ pa3oopom
HIIEKTPOAMHAMUKHI KOHKPETHBIX CHUTyalluid, CeMHHAp-IUCIYT, MpoOIeMHBIH
CEeMHHap, PEIIEHHWE CUTYallMOHHBIX U KOHTEKCTHBIX 3ajady,

«Mo3roBast aTaka», METOJ, IPOEKTOB
5. Paznen 4. Konebanus u Jlexnus-Bu3yanusanusl, JeKIusI-11ajor, JeKIus ¢ pa3oopom
BOJIHBI KOHKPETHBIX CHUTyallMid, CEeMHHAp-IUCIYT, MpoOIeMHBIH
CEeMHHap, PEIEHHWE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,

«Mo3roBast aTaka», METOJ IPOEKTOB
6. Paznen 5. DneMeHTHI Jlexnus-Bu3yanusanusl, JeKIusI-11ajor, JeKIus ¢ pa3oopom
KBAHTOBOM (PM3UKHU KOHKPETHBIX CHUTyallMid, CeMHHAp-IUCIYT, MpoOIeMHBIH
CEeMHUHap, PEIEHHWE CUTYAallMOHHBIX M KOHTEKCTHBIX 3ajady,

«Mo3roBast aTaka», METOJ IPOEKTOB
7. Paznen 6. Bcenennas n ee  [Jlekuusi-Busyanuzanusi, JEKLIU-IHAIIOT, JIEKIHS ¢ pa30opom
PBOJIIOLINS KOHKPETHBIX CHUTYallMid, CEeMHHAp-IUCIYT, MpOOIeMHBIH
CEeMHUHAap, pEIleHHWE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,

«Mo3roBast aTaka», METOJ IPOEKTOB

Xumus

8. Beenenue Jlexnus-Bu3yanu3anusl, JeKIusI-11ajor, JeKIus ¢ pa3oopom

KOHKPETHBIX CHUTYallMi, CEeMUHap-IUCIyT, MpOOIeMHBIH

CCMHUHAp, PCIICHHUC CUTYAIMOHHBLIX W KOHTCKCTHLIX 3a1a4,




«Mo3ropas aTaKka», METO/J ITIPOCKTOB

9. Pasnen 7. OcHOBHBIE Jlekuus-BU3yanu3anus, JeKIHs-I1ajor, JeKIus ¢ pa3dopom
MOHATHUS U 3aKOHBI XUMUHM  [KOHKPETHBIX CHUTYallMid, CEeMHHAp-IUCIYT, NpOOIEeMHBIH
CEMHHAp, PEIIEHUE CUTYAallMOHHBIX M KOHTEKCTHBIX 3ajady,
«Mo3roBast aTaka», METOJ IPOEKTOB
10. Paznen 8. [lepuognueckuit  Jleknus-u3yanusanus, JEKIHs-TAAIIOT, JEKIH ¢ pa3dopom
3akoH U [lepuonnueckas KOHKPETHBIX CHUTyallli, CEeMUHap-IUCIYT, IpOOIEeMHBIH
CUCTEMA XMMHYECKHUX CEMHUHAp, PEIIEHUE CUTYAallMOHHBIX M KOHTEKCTHBIX 3ajady,
PJIEMEHTOB «Mo3roBas aTaka», METOJ IIPOEKTOB
JI.11. MenneneeBa
11. Pa3nen 9. CtpoeHue Jlexuus-Bu3yanu3anusi, JEKIHsI-THaJIOT, JCKIU ¢ pa300pom
BEIIECTBA KOHKPETHBIX CUTYyallUi, CEMHUHAp-AUCIYT, IPOOJIEMHBIN
CEeMHHAp, pPElIEHHE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,
«Mo3roBast araka», METOJ IPOEKTOB
12. Paznen 10. Boga. PactBops! Jlekuusi-Bu3yanu3anus, JEKIUs-I1ajor, JEKIUsI ¢ pa30opoM
KOHKPETHBIX CUTYyallul, CEMHUHAp-AUCIYT, IPOOJIEMHBIN
CEeMUHap, pellleHHe CUTYallMOHHbIX M KOHTEKCTHBIX 3ajad,
«Mo3roBast araka», METOJ IPOEKTOB
13. Pasznen 11. Xumnueckue Jlekuusi-BU3yanu3anus, JeKIUsa-a1ajor, JeKIus ¢ pa3oopom
[peakuuu KOHKPETHBIX CUTYyallui, CEMHUHAp-AUCIYT, IPOOJIEMHBIN
CEeMUHAp, pelIeHHe CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,
«Mo3roBast araka», METOJ IPOEKTOB
14. Paznen 12. Knaccudukanus [Jlekuus-susyanuzanusi, JeKIUsS-IHANIOT, JIEKIHS ¢ paz0opom
HEOPraHUYECKUX KOHKPETHBIX CUTYyallui, CEMHUHap-AUCIYT, IPOOJIEMHBIN
COEMHEHUH U UX CBOMCTBA (CEMHHAp, PEIICHUE CUTYallMOHHBIX M KOHTEKCTHBIX 3a/ad,
«Mo3roBast araka», METOJ IPOEKTOB
15. Pasznen 13. Metansl u JleKuus-BU3yanu3amus, JeKIHs-IHajor, JeKIus ¢ pa3dopom
HEMETalJIbl KOHKPETHBIX CHUTyallMi, CEeMHHAp-IUCIYT, MpOOIeMHBIH
CEMHHAap, PEIIEHHUE CUTYAallMOHHBIX M KOHTEKCTHBIX 3ajady,
«Mo3roBast aTaka», METOJ IPOEKTOB
16. Pasnen 14. OcHoBHBIE Jlexnus-Bu3yanusanusi, JeKIUsI-11ajor, JeKIus ¢ pa3oopom
MTOHSITHSI OPraHUYECKON KOHKPETHBIX CHUTyalluid, CeMHHAp-IUCIYT, MpOoOIeMHBIH
XUMHUHI CEMHHap, PEIIEHHWE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,
1 TEOPHS CTPOCHHUS «Mo3roBast aTaka», METOJ, IPOEKTOB
OPraHNYECKUX COCTUHEHUN
17. Paznen 15. YraeBogoposs! uJleknusi-Bu3yanu3anus, JeKIUs-I1ajor, JeKIus ¢ pa30oopom
VX IPUPOAHBIE HCTOYHUKHN |KOHKPETHBIX CHUTYyalMil, CeMHHap-AUCIYT, MpPOOJIEMHBIN
CEMHUHAp, PEIICHHUE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,
«Mo3roBas araka», METOJ| IPOEKTOB
18. Pasnen 16. Jlekuus-Bu3yanu3anus, JeKIHUs-I1ajor, JeKIus ¢ pa3oopom
Kucnoponconepxaiue KOHKPETHBIX CUTYyallui, CEMHUHAap-AUCIYT, MPOOIEMHBIN
OpraHUYECKHE CEMHMHAp, PEIICHHUE CUTYAallMOHHBIX M KOHTEKCTHBIX 3ajady,
COETMHEHUS «Mo3roBast araka», METOJ IPOEKTOB
19. Paznen 17. Jlekuus-BU3yanu3anus, JeKIHs-I1ajor, JeKIus ¢ pa3dopom
A30TcozieprKale KOHKPETHBIX CUTYyallui, CEMHUHap-AUCIYT, MPOOIEMHBIN
OpraHMYECKHUE COEIMHEHUS. [CEMUHAP, PELIEHUE CUTYAallMOHHBIX M KOHTEKCTHBIX 3aJad,
[Toumepsl «Mo3roBast aTaka», METOJ IPOEKTOB
20. Paznen 18. Xumus u xusHb [JIeknus-pu3yanusanus, JeKIUs-T1aor, JeKIus ¢ pa3dopom
KOHKPETHBIX ~CUTYyallui, CEMHUHap-AUCIYT, MPOOIEMHBIN
CEMHMHAp, PEIICHUE CUTYAallMOHHBIX M KOHTEKCTHBIX 3ajady,
«Mo3roBast aTaka», METOJ IPOEKTOB
21. Pasnen 19. Xumusa n Jlekuusi-BU3yau3aIys, JeKIHs-I1ajor, JEeKIus ¢ pa3oopom




OpTraHHu3M 4YCJIOBECKA

KOHKPETHBIX ~CUTYyallui, CEMHUHap-AUCIYT, MPOOIEMHBIH
CEMHUHAp, PEIICHUE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,
«Mo3roBast aTaka», METOJ IPOEKTOB

22. Paznen 20. Xumus B Obity  Jlekiusi-Bu3yanusanus, JEKIHs-THAIIOT, JEKIHs ¢ pa3dopom
KOHKPETHBIX CHTYalluid, CEMHUHAp-AUCIYT, MPOOJIEMHBIHI
CEMHUHAp, PEIICHUE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,
«Mo3roBas araka», METOJI IPOEKTOB
buogorus
23. Pasnen21. buomorns - Jlexums-Bu3yanu3anusi, JEKIHsI-THaJIoT, JEKIUs ¢ pa30opom
COBOKYITHOCTb HayK O KOHKPETHBIX CHUTYyallUi, CEMHUHAp-AUCIYT, MPOOJIEMHBIH
PKUBOM TIPUPOIE. CEeMHMHAp, pPElICHUE CUTYAlMOHHBIX M KOHTEKCTHBIX 3ajad,
MeTo1bl HAyYHOTO «Mo3roBas araka», METOJI IIPOEKTOB
MMO3HAHM
B OMOJIOTHH
24, Paznen22.Kietka Jlexuus-Bu3yanu3anusi, JEKIHsI-THAJIOT, JCKIU ¢ pa300opom
KOHKPETHBIX CUTYyallui, CEMHUHAp-AUCIYT, IPOOJIEMHBIN
CEMHUHAp, PEIICHUE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,
«Mo3roBas arakay, METOJ] POEKTOB
25. Paznen 23. Opranusm Jlexius-Bu3yanu3anusl, JeKIUsI-11ajor, JeKIus ¢ pa3dopom
KOHKPETHBIX CHTYalluid, CEMHUHAp-AUCIYT, MPOOJIEMHBIHI
CEMHUHAp, PEIICHUE CUTYal[MOHHBIX M KOHTEKCTHBIX 3ajady,
«Mo3roBas arakay, METOJ] POEKTOB
26. Pasnen 24. Bun Jlexius-Bu3yanu3anusl, JeKIUsI-11ajor, JeKIus ¢ pa3dopom
KOHKPETHBIX CHTYalluid, CEMHUHAp-AUCIYT, MPOOJIEMHBIH
CEMHUHAp, PEIICHUE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,
«Mo3roBas arakay, METOJ] POEKTOB
27. Pasznen 25. DxocucteMbl JleKuus-BU3yanu3amus, JeKIHs-IHajor, JeKIus ¢ pa3dopom

KOHKPCTHBIX CHTyaHHI;'I, CCMUHApP-AUCIIYT, HpO6J'I€MHBII71
CCMHUHAp, PCIICHUEC CUTYAUMOHHBIX W KOHTCKCTHBLIX 3a1a4,
«Mo3roBas aTaKa», MCTOJ IIPOCKTOB

7.4. O0Opa3oBaTe/ibHBbIE pe3yJabTaThl oOOydawinerocsi, ¢opMHupyemMble B mpolecce OCBOEHHS

JUCHMILINHBI
HaumenoBanue pazziena 061meo06pa3oBaTeIbHOM OO6pazoBaTebHBIE PE3YIHTATHI
MUCLIUATIIUHEI OPJI ‘ OPM ‘ OPII
duszuka
BBenenue 1-15 1-9 1-6
Pasnen 1. MexaHnuka 1-15 1-9 1-6
Paznen 2. OcHoBbI MOJIEKYIIpHON (PU3MKHN 1-15 1-9 1-6
Y TePMOJIUHAMUKH
Paznen 3. OCHOBBI AJIE€KTPOIMHAMUKHI 1-15 1-9 1-6
Paznen 4. Konebanus 1 BOJIHBI 1-15 1-9 1-6
Paznen 5. DnemeHThI KBaHTOBOM (DU3HKHU 1-15 1-9 1-6
Pazgen 6. Bcenennas u ee 3BOITIONHS 1-15 1-9 1-6
Xumus
Beenenne ‘ ‘ ‘
Obwas u HeopeaHuveckas Xumus
Pazgen 7. OcHOBHBIE HOHITHS U 3aKOHBI XUMHUH 1-15 1-9 1-6
Pazpnen 8. Ilepuoauyeckuii 3aKkoH 1 1-15 1-9 1-6
[Tepuoawyeckas cHCTEMa XUMHUIECKUX JIEMEHTOB
J.11. MenneneeBa
Paznen 9. Ctpoenue BemecTBa 1-15 1-9 1-6




Paznen 10. Boga. PacTtBopsl 1-15 1-9 1-6

Paznen 11. Xumuueckue peakuuu 1-15 1-9 1-6

Paznen 12. Knaccudukanus HeopraHmuecKux 1-15 1-9 1-6

COCIMHEHHUN U NX CBOMCTBA

Pasznen 13. MeTtajuisl 1 HEMETAJLIBI 1-15 1-9 1-6
Opeanuueckas xumus

Paznen 14. OcHOBHBIE MOHITHS OPTraHUYECKOMN 1-15 1-9 1-6

XUMHUH U TEOPHUS CTPOCHHSI OPraHUIECKUX

COCTUHEHUN

Paznen 15. YriieBoiopoasl 1 UX IPUPOIHBIC 1-15 1-9 1-6

HCTOYHUKHU

Paznen 16. Kucnopoacoaepxariye opraHudecKue 1-15 1-9 1-6

COCAUHEHMS

Paznen 17. A3oTcoaepikaniue opraHu4ecKre 1-15 1-9 1-6

coenuHenus. Ilonmmepsl

Pasznen 18. XumMud v )KU3Hb 1-15 1-9 1-6

Paznen 19. Xumus u oprannsm yenoBeka 1-15 1-9 1-6

Paznen 20. Xumus B ObIiTy 1-15 1-9 1-6

buogorus

Paznen21. buonorus — cOBOKYIHOCTb HayK O 1-15 1-9 1-6

KUBOM npupoze. MeTo1pl HAyYHOTO MO3HAHUS

B OMOJIOTHH

Paznen22.Knerka 1-15 1-9 1-6

Pasznen 23. Opranusm 1-15 1-9 1-6

Paznen 24. Bun 1-15 1-9 1-6

Pazpnen 25. DkocucreMbl 1-15 1-9 1-6

8. ®oH/ 01IeHOYHBIX CPEACTB /sl IPOBeAeHUSs MPOMEKYTOUHOMH aTTeCTALMHU M0 IUCHUNIHHE

KoHTpoJib KauecTBa OCBOCHHS TUCHUILIMHBI BKIIOYACT B C€0Sl TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH
U TPOMEXKYTOUHYIO arTecTanuio oOydarommxcs. [IpomexyTodHas arrecTanus OOYYaroIIMXCS IO
JTUCIUTITNHE TIPOBOAUTCS B (hopme auddhepeHIInpoBaHHOTO 3a4eTa.

KOHKpeTHbINl TepedyeHb THUMOBBIX KOHTPOJIBHBIX 33JaHUN M HMHBIX MAaTE€pPUAlOB [Jisi OLEHKH
pe3yIbTaTOB OCBOEHHUS MUCIUIUIMHBI, a TaKXe€ ONMUCAaHUWE TOKaszarelied M KPUTEPUEB OICHUBAHUS
KOMITIETEHIIMI MPUBEACH B (DOHIE OIICHOYHBIX CPEACTB IO IUCIUTUIHHE.

9. MeToauyeckne yKazaHus sl 00y4aOUIUXCsl PU OCBOEHUH JUCHUNJIMHBI

s obecriedeHHs] CHUCTEMATHUYECKOHW M PEryisipHON paboThl MO H3YUYEHUIO AUCIUILTUHBI U
YCHENTHOTO TPOXOXKIEHUS MPOMEXKYTOUHBIX M MTOTOBBIX KOHTPOJBHBIX MEPONPUSITHI O0ydaromemycs
PEKOMEHJIYEeTCSl PETYISIPHO HU3y4yaTh KaXAYK0 TEMY IUCLUUIUIMHBI, aKTUBHO Y4YacTBYSd B ayJAUTOPHBIX
3aHATHUSAX U B XOJI€ peaTu3alliy Pa3IMuYHbIX (POPM CaMOCTOATENbHON WHIUBUTYAIbHON PabOTHI.

[Tpu npoBeaeHUN y4eOHBIX 3aHATUIN MO TUCIUIUIMHE UCIIONB3YIOTCS CIIEIyIOIINe 00pa3oBaTeNbHbIE
TEXHOJIOTHH (B TOM YHCJIE€ UHTEPAKTHUBHBIC):

Jlekuusi-Bu3yanuzanuss — Gopma TMpOBENEHHUS JIEKIMOHHOTO 3aHATHS, B XOJA€ KOTOpOM
aKTUBHU3aLMsl TIporiecca OOy4YeHHUs MPOUCXOAMUT 3a CYET HAIJBITHOCTA U MPOOJEMHOCTH H3JIOKEHUS
M3Yy4aeMOTo MaTepuana, Korja mepej ayIuTOpuei CTaBsITCsS pa3inyHble MPOOIIEeMHBIE 3a/1a4H, BOIPOCHI,
PaCKpBIBAIOTCSI MPOTUBOPEUHSI, MOOYKIAOIINE COBMECTHO MCKATh MOJIXOJbI K UX perieHuto. B mexmmm-
BU3yalM3aluu Tepefadya WHGOpMAIUK COMPOBOXKAAETCA TMpe3eHTaluel (JIeMOHCTpanueil y4eOHbIX
MaTepuaioB, TMPEJCTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMaxX, B TOM YHCJIE WJUTFOCTPATHBHBIX,
rpadUyYecKuX, ayIno- U BUJEOMATEPHAIIOB).

Jlekumsi-quajor — mnpearnosaraeT nepeaady yueOHOro cojepiKaHHsl depe3 CEepHi0 BOMPOCOB, Ha
KOTOpbIE 00YJaIOIIUNACS JOKEH OTBEYATh HEMOCPEACTBEHHO B XO/I€ JICKIUH.

Jleknusi ¢ pa30oopoM KOHKpeTHbIX curyanuii. lcnone3ys naHHyo QopMy JeKIuu
npenoaaBaTeNb A 00CyXIeHusT GOpMYyTUPYET KOHKPETHYIO CUTYaIuio. M3noxkeHne cCUTyaluu JOHKHO
OBITb OYE€HHb KPATKUM, HO COJEPKATh JOCTATOYHYIO MH(POPMAITUIO ISl OIICHKH XapaKTEPHOTO SBICHUS U



obcyxnenus. OOCy X IeHUe CUTYallil, KaK MPaBUIIO, MPOUCXOIUT KOJUIEKTUBHO, 3ajlaya MpernoaaBaTes
IIPU 3TOM - HAIIPaBUTh AUCKYCCHUIO B HY’KHOE pyciio. BaxHo, 4To0bI 00CyKIAEHNE CUTyallul 3aKOHUMIIOChH
aHAJTM30M W HEOOXOJUMBIM BBIBOJIOM, KOTOPBIH Jaer wiM oOy4yaromWics, WM IpernojaaBaTenb (B
3aBHCUMOCTH OT KOHKPETHBIX YCIOBUI).

IIpo6aemublii cemuHap. OcoOEHHOCTBIO TaKOTO CEMUHAapa SIBISETCA HAJIMYUE IUCKYCCHU.
3a0aroBpeMeHHO, IpernojaBaTesieM CTaBUTCA Iepe] oOydyarollMMUCS NpoOJeMHas CUTyalus, Tema.
OOyuaronmecs: CaMOCTOSITENIFHO OCYILIECTBIISIOT MOATOTOBKY K CEMUHAPY, BEAYT MOUCK WH(POPMAIIHH.

Cemunap-qucenyT. 37ech MHUIMATHBAa OOYYAIOUIMXCSl HE OrpaHMYE€HAa KOHKPETHOW Y3KOH
npoOyiieMoil Wi mpoOIeMHON cUTyanuel, a, Hao0OpOT MpejyIaraeTess 00CyauTh OO0 TpoIece, Tudo
YCIOBHSI C Y4Y€TOM KOMIUIEKCHBIX MNO3MLIMH. B mpouecce aucmyra €ro y4acTHMKHM BBICKA3bIBAKOT
pa3NUYHbBIE CYXKICHHUS, TOUKH 3PEHHsI, OLIEHKU Ha T€ MM UHBIE COOBITHS, TPOOIEMBI.

Pemienne CHTyallMOHHBIX M KOHTEKCTHBIX 3a/4a4. 3ajaya — Lejib, 3aJlaHHas B KOHKPETHBIX
ycIoBUsAX U TpeOyromas 3¢GGEeKTUBHOr0 crmocoda ee JOCTIKCHUs. Y4YeOHBIe 3aJadydl  MOXKHO
KjJaccu(uuupoBaTh IO pPa3HbIM OCHOBaHMAM. B 4acTHOCTH, B COOTBETCTBUHM C XapakTepoM
aHATM3UPYEMOM CUTYallud MOXHO BBIJICIUTH CICIYIOIIUE 3a/1a4H: BBITOIHSIOMNE (QYHKIIUN OBJIAJCHUS
METOAOJIOTHEH W TEOPeTHYECKMMHU  3HAHUSAMH;  BBIIOJHSIOMME  (QYHKLUUIO  (OPMHUPOBAHUS
npoeCCHOHATBHBIX KOMIIETEHIINN; BBIMOMHSIOMMNE (DYHKIIMM OBJAJCHUS TPYAOBBIMH JEHCTBHAMH,
HOpMaMH U MpaBUWJIaMU NPo(hecCHOHAIBHON JesITeNbHOCTH.

Metoa pemieHusi CUTYallMOHHBIX 33aad COCTOMT B TOM, YTO OOYYaromIuecs, O3HAaKOMHBILIUCH C
ONUCaHUEM MPOOJIEMbl, CAMOCTOSTEIbHO AHAIM3UPYIOT CHUTYallMIO, JUArHOCTUPYIOT MpobiemMy H
NPEJCTABISAIOT CBOM WMICH M PEHICHUS B JUCKYCCHH C JAPYrUMH O0y4aeMbIMH. B 3aBHUCHMOCTH OT
XapakTepa OCBEILEHHs MaTepuaja MHCHOJIb3YIOTCA CHUTYAlUU-WIIIOCTPAllMM, CUTYalUU-OLEHKH U
CUTYallUU-yIPAKHEHHUS.

Curyanus-wiIiocTpanus 3akiodaeT B cebe mpuMep U3 MpodecCHOHATbHON MpakTHKH (Kak
MO3UTHBHBIN, TAK U HETATHUBHBIN) U CIEAYET MPEAJIOKUTH CIIOCOO €€ perIeHHs.

Curtyanusi-oneHKa npejcTaBiser co00il onucaHue CUTyallud U BO3MOXHOE PELIEHHE B TOTOBOM
BHJIE: TPEOYETCs TOIBKO OLIEHUTh, HACKOJIBKO OHO MPaBOMEPHO U 3P (HEKTHBHO.

Curyanusi-ynpakHeHue COCTOMT B TOM, 4YTO KOHKPETHBIM 5Mu304 HpodecCHOHATbHON
NeSITEIbHOCTH TOJATOTOBJIEH TaK, 4TOObI €ro pelieHrne TpeboBano KaKux-JIn0O CTaHJApTHBIX IEHCTBUH,
Hanpumep, 3anojJHeHus (GopM, MOATOTOBKU JOKYMEHTOB, MCIIOJIb30BaHUSI HOPMAaTHBHBIX JTOKYMEHTOB U
T.J.

CuTyallMOHHBIA aHaJIM3 BKIIOYACT METOJ aHalInW3a KOHKPETHBIX CUTYalMi, Kelc-MeTox, MEeTo.
CUHITUJICHTAY).

«Mo3roBasi ataka» — akTuBHas (opma o0ydeHus, ObICTpbI U 3(pPeKTUBHBIN cIOCOO BBIPAOOTKU
IIyTE€N NPEOJOJICHUs TPYIHOCTEN U Pa3peIIeHNs IPOTUBOPEUHIA.

JlaHHBI MeTOJ| ompefensieTcs Kak CIoco0 MOOMIM3alMu 3HAHUM, ONbITa M TBOPYECKHX
criocobHocTel oOyyaromuxcs. beicTpoe 1 akTHBHOE 00CYKAeHHE TPOOJIEM U CITIOCOOOB UX PELICHUS 1aeT
oIpeJieNIeHHbI cuHepreTuyeckuii agdext. Ero cyre B TOM, 4TO ydacTHHKaM paboOThl Ipejyiaraercs
BBICKa3bIBaTh KaK MOXXHO OOJbIIE BApUAHTOB pEUICHHUS TMPOOJIEMBI, B TOM YHCIE W CaMbIX
¢danractuueckux. IIpemomaBarens coobmaer oOyyaromuMmcs CyTh pemaemMoil mpobiemsl. ITpobiaema
JOJDKHA OBITh 00O3HAYEHAa YETKO W TOHSATHO. BakHO, YTOOBI NMpH TMPOBEICHUH «MO3TOBOW aTakm» B
IpyIIe co3JaBajach HENpUHYXJIeHHas armocepa. Uem Oombme wunedt, tem myudme. Cremyer
CTPEMUTHCS, YTOOBI MPEATIOKEHUS MOCTynanu ObIcTpo. [IpenonaBarens, BEAYIINI «MO3TOBYIO aTaKy» He
UMeeT MpaBa KOMMEHTHPOBAThH WM OL[CHUBATh BHICKA3bIBAHUS YUYACTHUKOB, HO B TO K€ BPEMsI OH MOXKET
MPepHIBaTh BBHICTYIUICHUE WJIM YTOYHATH CYTh BBICKa3bIBaHHs. Bce BBICKAa3aHHBIC WAEU JOJDKHBI OBITH
3aIrMcaHbl Ha JOCKE.

MeTox mNpPoOEKTOB - TpeanojiaraeT pelieHhe MpoOJieMbl, KOTopas TpeaycMaTpHUBaeT
UCMOJIb30BaHUE Pa3HOOOPA3HBIX METO/J0B U CPEACTB OOYYEHHUs, a TAaKKe WHTETPUPOBAHUE 3HAHUN U
YMEHUU W3 pa3IuyHBIX oOjacTedl 3HaHUs. JlaHHBI METOJOTHOCHUTCA K HCCIEAOBATEIILCKUM, KOT/Ia
o0yJaroImuicss MPOXOAUT BCE H3Tambl IMO3HAHMA: OT BO3HMKHOBEHHS NPOOJIEMHOM CHUTyalluu U ee
MEpBOHAYAJILHOTO aHalM3a K TMOUCKY NyTed pemieHuss npobiembl. OH mo3BoiisseT (HopMHpOBaThH
CIOCOOHOCTH, MO3BOJISIOIINE 3(PPEKTUBHO 1EHCTBOBATH B peabHON MPO(EeCCHOHANBHOMN WM KU3HEHHOM



CUTyallud, 4YTO IIO3BOJISIET OOYyYaroIIMMCS aJanTUPOBAaThCS K M3MEHSIOUIMMCS YCIOBUSM, THOKO
pearupoBaTh Ha BbI30BBI, BO3HUKAIOIINE B XOJI€ pPeajbHOM NpodeccuoHanbHON mpakTuku. [IpoexTHas
pabora sBusiercss (GOpMOW AEATENBHOCTH, B KOTOPOM BO3MOXKHO (DOpMUpPOBaHHME CHOCOOHOCTH K
OCYILIECTBIICHUIO OTBETCTBEHHOI'O BbIOOpA. OCHOBHBIE TUIIBI POEKTOB, KOTOPBIE MOKHO HUCIIOJIb30BATH B
nporecce OOy4eHHUs: HCCIENOBATEIIbCKUN TPOEKT — CTPYKTypa NpHOMKeHa K (Gopmary HaydHOTO
UCCIIEeIOBaHMs (JI0Ka3aTeIbCTBO aKTyaJbHOCTH TEMBI, OIpe/eeHre HaydHOW MpoOjembl, MmpeaMera u
00BEKTa HMCCIEIOBAaHUs, LENeH W 3a/a4, METOJO0B, MCTOUYHUKOB, BBIIBI)KEHHE THUIIOTE3bI, 0000IIEHHE
PE3yNIbTAaTOB, BHIBOJbI, 00O3HAUEHHWE HOBBIX IMPOOJIEM); TBOPUECKHUH MPOEKT, KaK MPaBHIIO, HE HUMEET
JETalbHO TPOPAOOTAHHOM  CTPYKTYpBI;  y4eOHO-TIO3HABATENIbHAS  JAEATENBHOCTh  OOYYaIOLIMXCS
OCYILIECTBIISICTCS] B paMKaX paMOYHOTO 3aJlaHusl, MOIYMHSSCH JIOTUKE U UHTEpEcaM y4aCTHUKOB MPOEKTa,
KaHPY KOHEYHOTO pe3ysbrata (rasera, puiabm, mpa3IHUK U T.I1.); THPOPMAITMOHHBIA MPOEKT — y4eOHO-
M03HABATENbHAS ACATEIBHOCTD C SIPKO BBIPAKEHHOHN 3BPUCTHUYECKOM HAIMPaBIEHHOCTHIO (TIOKCK, OTOOP U
cucreMaru3anus HHOOpMAIMM O KAaKOM-TO OOBEKTE, O3HAKOMIJIEHHE YYaCTHHUKOB MPOEKTa C 3TOH
nHpopManuei, ee aHanu3 U 0000IICHHE JIJIs TPE3EHTAIU 00JIee ITMPOKON ayIUTOPHH ).

CamocTrosiTejibHAs padoTa o0ydaroONMXcs MPEINoaraeT cCaMOCTOATEILHOE U3yUYEeHUE OTACTBHBIX
TEM, JIONOJHUTENIbHYIO TIOJATOTOBKY 00YYarOMIMXCS K KaKIOMY MPAKTUYECKOMY 3aHATHUIO.

[Tpu u3ydeHUn coaepkaHus TUCIHUILTMHBI OPTaHU3AIHs CaMOCTOSTEIBHON paboThl 00yJaromuXcs
JOJKHA MIPEICTABIATh €IMHCTBO TPEX B3aMMOCBSI3aHHBIX (POpM:

1) BHeayiuTOpHas caMOCTOsITeNIbHAs padoTa;

2) ayauTopHas caMmoOCTosTenbHas paboTa, KOTOpas OCYILECTBISETCS MOJ HEMOCPEACTBEHHBIM
PYKOBOJICTBOM TpENoJaBaTeds;

3) TBOpUecKasi, B TOM YHCJIE HAYYHO-HCCIIeA0BaTeIbCKas padoTa.

B mpomecce wu3ydeHHs AMCHUIUIMHBI OOYYAarOIIMMUCS MPEUIaraloTCs —CIEAYIONIHE BUIBI
CaMOCTOSITENTLHOM PabOThI:

MOJrOTOBKA K TPAKTUYECKUM 3aHATHUSAM. OTOT BHJ CaMOCTOSTEIBHOW paboOTBl COCTOUT U3
HECKOJIbKUX JTaIoB:

1) moBTOpeHWe wW3yd4eHHOro MaTepuana. J[mg 3TOro WCHONB3YIOTCS KOHCIEKTHI JICKIHH,
PEKOMEHI0BaHHAs! OCHOBHAS M JIOMIOJHUTENbHAS JIUTEPATypa;

2) yrimyOnenue 3HaHMK 1o Teme. HeoOXommmMo HMMEOMUiics MaTtepual B JIEKIHIX, Y4eOHBIX
nocobusx nuddepeHUpoBaTH B COOTBETCTBUM C MYHKTaMH IUIaHA MPAKTUYECKOro 3aHATUS. OTAETbHO
BBINKCATh HESICHBIE BOMIPOCHI, TEPMHHEIL. JIydIie 3To AenaTh Ha MOJSIX KOHCIEKTA JISKIIMU HITH y4eOHOTO
nocoOus. YTOYHEHHE HAJ0 OCYLIECTBUTh TpU IOMOLIM CIPAaBOYHOW JIMTEpaTyphl (cioBapw,
SHIMKIIOTICIMYECKUE U3IaHUS U T.1I.);

3) cocTaBlIeHUE Pa3BEpPHYTOrO IUIaHA BBHICTYIUICHHS, MM MPOBEIACHHS PACUYeTOB, PELICHHS 3a]ad,
YOPa)KHEHUH U T.[I.

pabota ¢ HH(OPMAIIMOHHBIMU KOMIBIOTEPHBIMH TEXHOJOTMSMU Ipeanojaraer pa3paboTKy
IIPENOIaBaTeNIeM 3a/IaHUM C HCIIOIb30BaHNEM MIHTEpHET-TEXHOIOT .

[TooGHBIE 3a1aHUs 17151 CAMOCTOATENBHOM paboThl MOTYT OBITH HAIIPABIICHBI Ha:

1) nouck u 06paboTKy HHPOpPMAILHH;

2) Ha OpraHM3allMIO B3aUMOJICHCTBUSA B CETH;

3) 3amanus MO CO3/IaHnI0 Web-cTpaHuIl;

4) BBINOJIHEHUE IPOEKTOB;

5) co3nanue MOJICIIEH.

3aJjaHusg Ha TIOMCK M 00paboTKy MH(OpPMAlMU MOTYT BKJIIOYATh: HalUCaHue pedepaTa-o030pa;
PEIIEH3HIO Ha CAlT 10 TeMe; aHaJIN3 JINTEPaTyPhl M HICTOYHUKOB B CETH Ha TAHHYIO TEMY, UX OI[CHUBaHUE,
HalMCaHUEe CBOETO BapHaHTa IUIaHA JIEKIMU; MOATOTOBKY JOKIIAAA; COCTaBlIeHHE OMOIMOrpaduieckoro
CIIMCKA; O3HAKOMJICHHE C MPO(ECCHOHATBHBIMUA KOH(MEPEHIUSIMH, aHaIH3 OOCYXICHUS aKTyallbHBIX
npooem.

Hanmcanue pedepatoB u moxmanos. Pedepar - 3T0 KpaTkoe H3I0KEHUE COAEPIKaHUS HAyIHBIX
TPYAOB WJIM JIMTEPATYpPHBIX MCTOUYHUKOB MO ompereneHHON Teme. [loknmax - myOnuyHOe coOOIIeHHE,
MpEeJCTaBIIsIoNIee COO0H pa3BepHYTOE H3I0KEHUE ONPEIACTICHHON TEMBI.



Pe(bepaT U OOKJIad AOJIZKHBbI BK/IIKOYATh BBCICHUC, FJIaBHyIO HJaCTb U 3aKJIFOUYCHUC. BO BBCACHNN
KpaTKO M3J1araeTcs 3HaYCHHE pacCMaTPUBAEMOr0 BOMPOCA B HAYYHOM U YU€OHOM IIJIaHE, TPUMEHHUTEIIBHO
K TeMe 3aHATHS. 3aTeM H3JIararoTCsi OCHOBHBIC TOJIOKEHHUS MPOOIEMBl U JENAIOTCS 3aKIIOUYCHHUE |
BBIBOIbI. B KOHIIE paboTHhI JaeTcs MOAPOOHBIN MTePEUCHb JIUTEPATyPHBIX

HMCTOYHUKOB, KOTOPBIMH TOJIB30BAJICS 00YJAIOIIUNACS TP HATMCAHUH pedepara WK JOKIaa.

paborta ¢ nurepaTypoil. OBiajieHHne METOJAMYECCKUMHU MpPUEMaMH PabOTHI C JIUTEPATypoOl OfHa U3
BOXHEHINNX 337124 00y4aroIIerocs.

Pabota c nuTepaTypoil BKIItOYaeT CISAYIONMINE ITaIbI:

1. IlpenBaputenbHOE 3HAKOMCTBO C COJIEP)KaHUEM.

2. VYray0neHHOE M3YYEHHE TEKCTa C MPECIICIOBAHUEM CISAYIOIIMX IIeJIel: YCBOUThH OCHOBHBIC
MIOJIOKCHUS, YCBOUTH (DaKTHUECKUN MaTepHa; JIOTHIECKOe 000CHOBAHHE TJIABHON MBICITH U BBIBOJIOB.

3. CocraBieHue IUIaHAa TPOYUTAHHOTO TEKCTa. IJTO HEoOXOoaAMMoO Torjaa, korjga pabora He
KOHCHGKTI/IpyeTCSI, HO OTACJIBbHBIC ITOJIOKCHHUA MOFYT HpI/II‘OI[I/ITBCSI Ha 3aHATHUAX, HpI/I BBITIOJTHCHUHN
KYPCOBBIX, BBITYCKHBIX KBATU(UKAITMOHHBIX PaOOT, IJIs y9acTHsl B HAYYHBIX UCCIIEIOBAHUSX.

4. CocTaBjICHHE TE3HCOB.

3a/IaHMs] Ha OPraHW3allMi0 B3aMMOJICHCTBHS B CETH IPEAINOJararoT: 00CYKICHHE COCTOSBIIETOCS
WIM TPEICTOSIIErO COOBITHS, JIEKIMU; paboTa B CHUCKaX pPACCHUIKH; OOIIEHHE B CHHXPOHHOM
TeleKkoH(pepeHuu (Jare) Cco CHeHuanucTaMd WM OOy4YaloUIMMHCS JAPYTruX TPYII WU BY30B,
M3YYAOIINX JAHHYIO TEeMy; OOCYKICHHE BO3HUKAIOIIUX MPOOJIEM B OTCPOUYCHHOUW TeleKOH(EPCHIINN;
KOHCYJIbTAIIMK C TPEnoAaBaTeeM U JPYTUMU 00ydaroIIMMUCS Yepe3 OTCPOUCHHYIO TeIeKOH(EPEHIIHUIO;
KOHCYJIBTAIIMH CO CIIEIHAIMCTAMU YePEe3 ICKTPOHHYIO MOYTY.

10. Y4eOHO-MeTOAMYECKOE OOeclevyeHHue IJIsi CAMOCTOATEJbHOH PadoThl 00y4aroIMXCHd MO
JUCIHUILINHE

KoaunuecTBo CeMecTphI
. qyacos/
Buja camocTosiTeibHOM padoThI
3a4YeTHBIX 3 4
eTUHHII
MOJITOTOBKA K MPAKTUICCKUM 10 7 3
3aHATHSIM.
pabota ¢ nH)OPMAITHOHHBIMU 11 8 3
KOMITBIOTEPHBIMU TEXHOJIOTUSIMH
3aJlaHus Ha MOUCK U 00paboTKy
uHpopMauu 12 ! 4
HanucaHue pedeparoB U TOKIaI0B 11 8
paboTa ¢ TUTEpaTypO. 11 7 4
Bcero: 55 37 18
11. OcHoBHasi W [JONOJIHUTeJIbHAsl JIMTepaTypa, HeoOXoAuMasi [JIsi OCBOEHHS
AMCHUILTMHBI

a) OCHOBHas JTUTEpaTypa

1. ActpoHomus [DnekTpoHHbIH pecypce] : yued. nocobue st CIIO / mog pen. A.B. Konomuena,
A.A. Cadonosa. - M. : FOpaiir, 2018.

2. BacunneB, Ans0ept AdanacreBud. Ousnka [DneKTpoHHBIHN pecypc] : yuebd. mocobue ans CIIO /
A.A. Bacunbes, B.E. ®enopos, JI.JI. Xpamos. - M. : FOpaiit, 2018.

3. Orioukwii, ['ennanuii [TaBnoBuu. EcTtecTBo3HaHME [ DIEKTPOHHBIN pecypce] : yued. U mMpakTUKyM
st CITO / T'.I1. Otronkwmii ; mox pen. I'.H. Ky3smenko. - M. : FOpaiit, 2018

4. Caenko, O.E. EctectBo3Hanue [InexTponHbIi pecypce] : yueb. mocodue mist CI1O / O.E. Caenko,
T.II. Tpymmna, O.B. Apytionss . - M. : Knopyc, 2015.

5. Cypuxos, Buktop Bacunbeuu. EctecTBo3Hanwue: Qusuka [IneKTpoHHBIN pecypce] : yueO.
noco6ue st CI1O / B.B. Cypukos. - M. : FOpaiir, 2018.



6. S3e, Cepreit ApkrypoBud. ActpoHomusi. ColHeUHast cucTemMa [ DIeKTPOHHBIN pecypc] : yuel.
nocobue ms CITO / C.A. fIzeB . - M. : FOpaiit, 2018.

0) JOTOJIHUTENBHAS TUTEpATypa

1. Aiizennon, Anekcanap EbumoBnu. @usnka [DneKTpoHHBINA pecypc] : yueO. U MPaKTHUKYM s
CIIO / A.E. Aiizennion. - M. : FOpaiiT, 2018.

2. KpaBuenko, Hukomait FOpreBruy. @usnka [DnekTpoHHbIN pecypc] : yued. u npaktukym s CITO
/ H.YO. KpaBuenko. - M. : FOpaiit, 2018.

3. Tpodumona, Taucus MiBanoBHa. PyKOBOJICTBO K pelICHUIO 3a/1a4 110 PU3UKe [ DIEKTPOHHBIN
pecypc] : yueb. mocobue anst CITO / T.M. Tpodumona. - M. : FOpaiir, 2019.

4. CmupHoBa, Mapuna CepreeBna. EcrecTBo3Hanue [ D1eKTpOHHBIN pecypc] : yueO. U MpaKTUKyM
s CITO / M.C. CmupnHoBa, M.B. HexmonoBa, T.M. Cmupnosa. - M. : FOpaiir, 2018.

5. 3amapaeB, Buktop AnekceeBud. AHaToOMUs [ DIEKTpOHHBIN pecypc] : yueb. mocodue aist CITO /
B.A. 3amapaes. - M. : IOpaiir, 2018.

6. ®oncora, Hatanms AnekcanapoBHa. AHATOMHUS IEHTPAILHON HEPBHOM CUCTEMBI [ DJIEKTPOHHBIN
pecypc] : yueb. mist CI1O / H.A. @oncoa, B.A. Iyosaun, U.FO. Ceprees. - M. :FOpaiit, 2018.
12.Ilepeyenb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOMH ceTu UHTEepHeT, HEOOX0AMMBIX
JJIS1 OCBOEHMS TN CIIUTLITTHHBI
1. https://resources.mgpu.ru/findbooks.php?pagenum=9

https://resources.mgpu.ru/discplist.php?mode=library
Wwww.mgpu.ru
www.fipi.ru

2
3
4
5. www. alhimikov. net (O6pa3oBarenbHBIN CAUT ISl IIKOJIBHUKOB)
6
7
8
9

www. biology. asvu. ru (Best 6uonorus.CoBpeMeHHast OMOJIOTHS, CTaThH, HOBOCTH, OMOIHOTEKA)

www. chem. msu. su (3nexTpoHHas 6UOIHOTEKA IO XUMUH )

www. chemistry-chemists. com/ index. html (a3nexTpoHHbIiKypHAT «XUMHUKHHUXHUMUS)

. www. class-fizika. nard. ru («Knacc!nas mocka uist 1r0003HATEIBHBIX))
10. www. hemi. wallst. ru («Xumusi. OOpa3oBaTeNbHbINA CAUT IS IIKOJIBHUKOBY)
11. www. hij. ru (xypHan «XUMHS U KU3HBY)
12. www. hvsh. ru (xypHan «XuMHs B IIKOJIE))
13. www. interneturok. ru («Bumeoypoku mo npeamMeTaM HIKOJIbHON MPOrpamMMbl»)
14. www. physiks. nad/ ru («®u3uka B aHUMAIHIX»)
15. www. pvg. mk. ru (omummnuana «ITokopu BopoObeBbI TOphI»)
16. www. window. edu. ru/ window (ExuHoe okHO JocTyna Kk oOpa3oBaTesbHBIM pecypcam VHTepHeTa
10 OMOJIOTHN)
13.lepeyens  MHPOPMALMOHHBIX  TEXHOJOTHWii, HMCHOJIB3yeMBIX TMPH  OCYUIECTBJIEHUHU
0o0pa30BaTe/IbHOIO MpoLecca Mo JMCHUILIMHE, BKJIYas NepevyeHb MPOrpaMMHOro odecreyeHus M
HH(GOPMAIIMOHHO-CIPABOYHBIE CHCTEMBbI
UH(POPMALIMOHHBIE TEXHOJOTHUH 00paboTku rpadudeckoil uHopManyy; HHPOPMALMOHHbIE
TEXHOJIOTUU TIepeladd NaHHBIX M PACIpOCTpaHEHUS HWHPOpMaluu; HWHPOPMAIMOHHBIE TEXHOJIOTHH
XpaHeHUs JaHHBIX; WH(GOpPMAIlMOHHBIE TEXHOJIOTMU HaKOIUIeHUs JaHHbIX. CeTeBble (JIOKAJbHBIE,
TEepPUTOpHANBHBIE, TPOBOAHBIC, OECHpPOBOAHBIE W  1p.) HWHPOPMALMOHHBIE  TEXHOJOTHH,
MH(OPMALMOHHbBIE TEXHOJIOTUU TPYNIOBON pabOThl, TUIEPTEKCTOBbIE MH(OPMAIIMOHHBIE TEXHOJIOIHUH,
MyJIbTUMEANIHBIE WH(GOPMAIMOHHBIE TEXHOJOTUH, OIEpalMOHHbIEe cucTeMbl ceMeilicTBa Windows,
Office, 6payzeps! (FireFox);
0a3pl JaHHBIX, WH()OPMAIMOHHO-CIIPABOYHBIE M TIOMCKOBBIE CHCTEMBI: nocTynm K Oazam PI'B,

'HBY, ERIC (www.rsl.ru, www.gnpbu.ru), MwunucTepcTBa o00pa3oBaHHs M Hayku Poccuiickoit
deneparun (WWw.informica.ru), Hayunas saekTpoHHas oubnmmoreka http://elibrary.ru/.
14. MaTepuaabHO-TeXHUYeCKOe ofecrieyeHHe 001meo0pa3oBaTebHOM JHCHUIIMHBI:

OcBoeHue nporpaMmel o0meoopazoBarensHol auciuiuimHbl B/1.06 EcTecTBO3HaHME TIpeoiaraet
Hamyue ydyeOHoro kabuHera «EcTecTBO3HaHHE», B KOTOPOM HMEETCS BO3MOXHOCTh 00ECHEeuuTh
CBOOOIHBIN NocTyn B MIHTEpHET BO BpeMsi y4eOHOTO 3aHSATHA M B MEPHOJ BHEYYEOHOW IEATEILHOCTH
oOyuaromuxcs. B cocraB kabunera «EcTecTBO3HaHUE» BXOAT J1a00paTOPUH C TaOOPaHTCKOW KOMHATOIA.



https://resources.mgpu.ru/findbooks.php?pagenum=9
https://resources.mgpu.ru/discplist.php?mode=library
http://www.mgpu.ru/
http://www.fipi.ru/
http://www.rsl.ru/
http://www.gnpbu.ru/
http://www.informica.ru/
http://elibrary.ru/

[Tomemenne kabunera «EcTecTBO3HaHUE» JOJDKHBI yIOBIETBOPATH TpeOoBaHusM (CaHUTApHO-

snuaeMHuoIorndeckux npasuin u HopmatuBoB (CaunlluH 2.4.2 N2 178-02) u ObITh OCHAIICHBI TUIIOBBIM
000pyJIOBaHUEM, YKa3aHHBIM B HACTOAILIMX TPEOOBAHUAX, B TOM YHCJE CIIEHUAIN3UPOBAHHON yueOHOI
MeOeIbI0 U CpefcTBaMH 00yUYeHUsl, JOCTATOYHBIMU ISl BBIMOJIHEHUS TPEOOBAaHUN K YPOBHIO OJATOTOBKU
oOyyaromuxca. B kabunere AOMKHO OBITH MYJIbTUMEAUHHOE OOOPYAOBaHHE, MOCPEACTBOM KOTOPOTO
Y4aCTHUKHM 00pa30oBaTEeIbHOIO IMpollecca MOTYT MPOCMaTpUBaTh BU3YalbHYI0 MHGOPMAIUIO 10 (HU3UKE,
CO3J1aBaTh MPE3CHTAIIUH, BUACOMATEPHAIIBI  T. TI.

B coctaB yueOHO-METOIMYECKOTO M MAaTepHaAbHO-TEXHUYECKOr0 O00ecleyeHusl MporpaMMbl

obmeoOpaszoBarenpHOU qucnuiiuHbl b/1.07 EcrecTBO3HAHUE BXOIAT:

*  MHOro()YHKIIMOHAJIBbHBII KOMILIEKC IPEToaaBaTes;

*  HarJIsAHBIE TOCOOMS (KOMIUIEKTHI YUeOHBIX TaOJIHII, TUIaKaTOB, MOPTPETHI BBIIAIOMIUXCS YICHBIX B
00JacTy €CTECTBO3HAHMS U T. I1.);

*  uH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIE CPEICTBA;

* DKPaHHO-3BYKOBBIE TOCOOUS;

*  KOMIUIEKT JIEKTPOCHA0XKEeHUsI KaOMHETOB;

* TEXHUYECKHE CPeACTBAa 00YUCHMUS,

* JIEMOHCTpAIlMOHHOE 000pyIoBaHUE (00IIEro Ha3HAYCHUS U TeMaTHIECKUE HabOPhI);

* nabopaTopHOoe oOopynoBaHHe (00IIEro Ha3HAUYEHUS M TeMaTHUYECKHWe HaOOphl, B TOM YHUCIE AJIS
MOCTAHOBKH JIEMOHCTPAIIMOHHOTO M YYEHHYECKOTO HKCIIEPUMEHTA, PEaKTHBHI);

* CTaTUYECKWE, JUHAMHYECKHE, JEMOHCTPAllMOHHbIE M Pa3JAaTOYHbIE MOJEIH, BKIIIOYas
HaTypajbHbIE OOBEKTHI;

* BCHoOMoOrarejabHoe 000pyAOBaHUE;

* KOMIUIEKT TEXHHYECKOH JJOKYMEHTAllud, B TOM YHCJE IacropTa Ha CpeacTBa OOy4YCHHS,
MHCTPYKLMHU MO UX UCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

*  OuOIMOTEYHBIN QOH/;

» MeOenb A7 OpraHu3aiuu pabovyero Mecra yuuTelns U pabouyux MecT 00y4aroluxcs;

*  CEKUMOHHBIC MKa(bI JJIs pa3MEIIEeHU U XPAaHSHHUS CPEACTB O0yUCHHS,

*  JIOCKa;

* IMEpPCOHAIBHBIA KOMITBIOTED, IPUHTED, TEICBHU30D;

*  aKBapUYMBbI;

* TEXHUYECKHE CpeacTBa OO0ydeHHs, HaOOpHl JEMOHCTPALIMOHHOTO OOOPYIOBaHUA U Y4e€OHO-
HarJsIHBIX OCOOMi, o0ecrieunBaroe TeMaTHUECKUE NILTIOCTPALIUH.

B 6ubnuoteunslii GoHA BXOAAT yUeOHUKH, YIEOHO-METOAMYECKHE KOMIUIEKThI, 00eCIeurBaoIne
ocBoeHue obmeoOpazoBatenpHol auciumiuHbel  bJ[.06 EcTtecTBO3HaHMe, pEeKOMEHIOBAHHBIE WIIU
JOMYyIICHHbIE ISl WCIOJNB30BaHUS B NMPO(ECCHOHAIBHBIX  00pa30BaTEeNbHBIX  OpPTraHU3aIUIX,
peanu3yonmx 00pa3oBaTeIbHyI0 IPOrpaMMy cpeHero odero oopa3oBanus B npeaenax ocsoenust Ol
CIIO Ha 6a3e 0CHOBHOIO 001IEr0 0Opa30BaHHUS.

bubnunoreunsiit GoHI MOXET OBITH JOMONHEH (U3MYECKUMHU DHIMKIONEANSIMH, aTjacaMu,
CIIOBApsIMH, CHpPAaBOYHUKAMHU 10 (HU3HKEe, XUMHUH, OHOJOTMH, HAyYHOW ¥ HAYYHO-TOMYISIPHON
JUTEPaTypOil €CTECTBEHHO-HAYYHOTO COJIEPKAHMSL.

B mpomecce ocBoeHus mporpaMmel obmeoopazoBarenpHoil quctmiuabl B/1.07 EctectBo3Hanme
oOyyaromuecs: JOJDKHbI HMMETh BO3MOXKHOCTh JOCTYHa K 3JIEKTPOHHBIM Y4YeOHBIM MaTrepuanaM IIo
€CTEeCTBO3HAHUIO, BKIIIOYAst (U3UKY, XUMHIO, OWOJIOTHIO, UMEIOIIMUMCS B CBOOOJHOM JIOCTYIE B CETH
WuTepHeT (3MEeKTPOHHBIM KHUTaM, PaKTHKyMaM, TectaM, MaTepuaiam EI'D u np.).



