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1. HammenoBanme nucuuminabl: bJ1.06 EcrecTBo3Hanue
2. eab u 3a1a4u 0CBOEHUS 00111€00Pa30BaTEIbHO JUCIUNINHBI:

Heab: dhopMupoBanre 3HAHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHE MUpa U METOJax
€CTECTBEHHBIX HAyK;, 3HAKOMCTBO C HamOoJjee BaXHBIMH HJCSIMH M JIOCTH)KCHUSMU €CTECTBO3HAHMS,
OKa3aBIIMMHU OINPEEISIONIEe BIUSHUE HA PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

3agaun:

- MMOJTYYCHHE OTbITa MPUMEHEHHUS 3HAaHUU B €CTECTBEHHOHAYYHOU cepe st 0ObICHEHUS SBICHUN
OKPYIKaIoIero Mupa, BOCOPHUATHS HHPOPMAIIUKA €CTECTBEHHO-HAYYHOTO U MPOo(heCCHOHATBLHO 3HAYNMOTO
COJIEpKaHUsl; Pa3BUTHE WHTEIUICKTYaTbHBIX, TBOPUECKUX CIIOCOOHOCTEH M KPUTHUYECKOTO MBIIIJICHUS B
XO0/J€ MPOBEACHUS MPOCTEUINX HCCICIOBAHUMN, aHajau3a SBJICHHWM, BOCHPHUATHS M HHTEPIpETALUU
€CTECTBEHHO-HAy4YHOU MH(POpPMALINY;

- BOCIIUTaHUE YOESKJICHHOCTH B BO3MOJKHOCTH TO3HAHUS 3aKOHHOW TMPHUPOIBI W HCIOJIb30BAHUS
JOCTHKEHHM €CTECTBEHHBIX HAYK JJIS PA3BUTHUS IMBUIN3AIIMU U TTOBBIIICHUS KAYECTBA )KU3HU;

- IPUMCHEHUE  ©CTECTBCHHO-HAYYHBIX 3HAHMK B  NPO(ECCHOHATBHOW  ACATCIBPHOCTH H
MOBCETHEBHON  JKM3HM JUIs  oOecriedeHHss O€30MacHOCTH  KU3HEICSATEIIbHOCTH,;  TI'PaMOTHOTO
KCIOJIb30BaHUSI COBPEMEHHBIX TEXHOJIOTUM; OXPaHbl 3I0POBbSI, OKPYKAIOIIEH CPEIbI.

3. Mecrto aucuuminnsl B ctpykrype OII CIIO:

Hucuunnmuna bJ[.06 EcrecTBo3HaHue OTHOCHUTCS K 00s3aTENbHOM YacTH Y4eOHBIX IIMKIJIOB
00pa3oBaTeNbLHON IPOrPaMMBI CPEHETO MPodeccCHOHATBEHOTO 00pa3oBaHus 1Mo crenuanbHocTH 44.02.02
[IpenomaBanue B HaYaJIbHBIX KJaccax, SIBISETCS 00s3aTEIbHOM MUCIMUILIMHON 00IIe00pa3oBaTeIbHOIO
[UKJIA, U3y4aeTCsl B IEPBOM M BTOPOM CEMECTpax.

4. O0pa3oBaTesbHbIE Pe3yJbTAThI, HEO0X0AUMBbIE /115l OCBOCHUS THCHHUILINHBI

JlJiss ocBOEHUSI TUCHUILUIMHBI O0YYarOIIMACS TODKCH UMETh 3HAHWS U YMEHUs, IMOTYYCHHBIE MPU
OCBOCHHMH 00pa30BaTeIbHOMN MPOrpaMMbl OCHOBHOTO O0IIIero 00pa30BaHMS:

1) moHMMaHHWE B3aMMOCBSI3M M B3aWMO3aBHCHUMOCTH E€CTECTBEHHBIX HAyK; C(HOPMHPOBAHHOCTH
MMOHUMAaHUS BIUSHUS €CTECTBEHHBIX HAYK Ha OKPYKAIOIIYIO CPEeNy, SKOHOMUYECKYIO, TEXHOJIOTHYECKYIO,
COLMATIBHYIO U ATHYECKYIO C(ephl ACITCILHOCTH YCIIOBEKA;

2) BiaJeHUE HABBIKAMH Y4EOHOH, MPOEKTHO-HUCCIECIOBATENHCKON, TBOPUYECKOM MEeATEIbHOCTH,
MOTHUBAILIMK 00YYaIOIIKUXCS K CAMOPa3BUTHIO;

3) chopMUPOBAHHOCTh YMEHUN aHAIU3UPOBATh, OLIEHWBATH, MPOBEPSITh HA JOCTOBEPHOCTH M
0000111aTh HAYYHYIO HH(OPMAITHIO;

4) chopMHUPOBAaHHOCTh HABBIKOB 0€30MAaCHOI pabOThI BO BpeMs MPOEKTHO-UCCIIE0BATEIBCKON U
AKCTIIEPUMEHTAIILHON JESATEIIBHOCTH, TPH UCTIOIB30BAHHUH JIA0OPATOPHOTO 00OPYIOBAHMS.

S. TpeGoBanus Kk pe3yJbTaTaM 0CBOCHHUS AUCHHUILIMHBI

OcBoecHne  comepkanus  oOmeoOpasoBarensHo — mucnumuinael - BJ[.06  EctectBo3HaHume
o0ecrneunBaeT JOCTUKEHHE CIEIYIONIMX 00pa30oBaTeNbHBIX PEe3yIbTaTOB, KOTOPBIE OTPAKAIOT:

OoOpa3oBaTteabHble pe3yabTaThl — JUYHOCTHBIE (OPJI):

OPJI 1 - poccHiiCKyr0 TpakJIaHCKYH0 UJIEHTUYHOCTh, IaTPUOTHU3M, YBAXKEHHUE K CBOEMY HapoAy,
YyBCTBa OTBETCTBEHHOCTH mepea PoaumHONM, TopaocTu 3a CBOM Kpal, CBOXO PoauHy, mnpouuioe u
HACTOSAII[EE MHOTOHAIMOHATLHOTO Hapoaa Poccuu, yBaxeHHe rocy1apcTBEHHBIX CUMBOJIOB (TepO, (hmar,
TUMH);

OPJI 2 - rpakJaHCKYIO TO3UIINIO KaK aKTUBHOTO M OTBETCTBEHHOTO WJIeHa POCCHICKOTO 00IIECTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYIITMOHHBIE TpaBa M OO0S3aHHOCTH, YBAXKAIOIIETO 3aKOH U TPABOMOPSIOK,
o0aalomero 4yBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPHHUMAIOIIETO TPaJAUIMOHHBIC
HallMOHAJIBHBIE U 00IIEUETIOBEYECKNE TYMAHUCTHUECKUE M IEMOKPATUUECKHUE TICHHOCTH,

OPJI 3 - rOTOBHOCTH K citykeHHI0 OTEUSCTBY, €ro 3aIluTe;

OPJI 4 - chopMHUPOBAaHHOCTP MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKU U OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHANIOTE KYIbTYp, a TaKkKe Pa3IuYHbIX
(dhopm OOIIECTBEHHOTO CO3HAHMUS, OCO3HAHNE CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

OPJI 5 - chopMUpOBAaHHOCTH OCHOB CaMOPa3BUTHS M CaMOBOCIHUTAaHUS B COOTBETCTBUU C
00II1e9YeIOBEUECKUMU TIEHHOCTSIMHU U HIeallaMU TPaKIaHCKOTO OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOATENbHOM, TBOPUYECKOW U OTBETCTBEHHOM JESITENIbHOCTH;



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

OPJI 7 - HaBBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMU, IETHMHU MIIAJIIIETO BO3PACTa, 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 CHOCOOHOCTh K OOpa3OBaHMIO, B TOM YHCIE CaMOOOpa3oOBaHWIO, Ha
MPOTSHKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOUICHHE K HENPEPhIBHOMY OOPa30BaHHUIO KaK YCIOBHUIO
YCHEHOW MPodhecCHOHAITBHON 1 00IIECTBEHHOM e TeIbHOCTH,

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

OPJI 11 - npuHATHE W peaTu3aluio0 IIEHHOCTEH 3J0pOBOro W 0Oe30macHOro obOpasza >KH3HU,
noTpeOHOCTH B (PU3MYECKOM CaMOCOBEPIICHCTBOBAHHMM, 3aHATHAX CIIOPTUBHO-03A0POBUTEIHHOMN
NesITeNIbHOCTBIO, HEMTPUATHE BPEAHBIX IPUBBIUEK: KYPEHHS, YIOTPEOICHUS alKOrojsi, 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 - ocozHaHHBII BeIOOp Oynyiiel mpodeccuu U BOZMOXKHOCTEH peanu3aniu cOOCTBEHHBIX
KU3HEHHBIX IUJIAHOB; OTHOILLIEHUE K MPOQPECCHOHANBbHON NEATEIbHOCTH KaK BO3MOXKHOCTH Y4dacTus B
PEIIeHNH JTMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, O0IIEHAIIMOHAIBHBIX TPO0IIEM;

OPJI 14 - chopMHpOBAaHHOCTH 3KOJIOTHYECKOTO MBINUICHUS, TOHUMAHHS BIWSHUS COLHAIBHO-
HSKOHOMMYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOIHOW W COLMAIBHOM Cpelibl; MPUOOpETEHHE OIbITa
9KOJIOrO-HaNpaBICHHON AESITEIbHOCTH;

OPJI 15 - oTBeTCTBEHHOE OTHOIICHHE K CO3/JaHUI0O CEMbUM Ha OCHOBE OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN CEMENHOM KU3HH.

Oo0pa3oBaTte/ibHbIE pe3yJbTaThl — MeTanpeaMeTHbIie (OPM):

OPM 1 - yMmeHHE CaMOCTOSITEJIBHO ONPEACsATh LENu ACITEIBbHOCTH U COCTAaBJIATH ILJIAHBI
NESTeNbHOCTH;, CAMOCTOATEIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATh JAEATEIHHOCTH;
HCIIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI JJIsl JOCTHIKEHMS TOCTABICHHBIX II€JIel U pealn3alliy IJIaHOB
NesITeNIbHOCTH;, BBIOMPATh YCIEIIHbIE CTPATETUN B PA3IMUHBIX CUTYAIUIX;

OPM 2 - yMeHue MNpOAYKTUBHO OOIIaTbCsl M B3aUMOJEHCTBOBATh B IPOLIECCE COBMECTHOM
NEeSTeNbHOCTH, YYHUTHIBATh TMO3UIMU JPYTMX YYAaCTHUKOB JAEATEeIbHOCTH, 3(PPEKTUBHO pa3peuarh
KOH(JIMKTHI;

OPM 3 - BrnajgeHue HaBbIKAMH II03HABATEJIbHOW, Y4eOHO-MCCIENOBATENLCKOM U TMPOEKTHOU
NeSITEIbHOCTH, HaBBIKAMU pa3pelieHuss MpodiieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MMOMCKY METO/IOB PEIICHUS IPAKTUYECKUX 3374, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB TO3HAHHUS;

OPM4 - TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSITENIbHOW HWH()OpMAIMOHHO-TIO3HABATEILHOMN
JesITeNbHOCTH, BIIa/ICHUE HAaBbIKAaMH MOJYYeHHS] HEOOXO0AUMOIN MH(POPMAIH U3 CIIOBapel pa3HbIX THIIOB,
YMEHHE OpUEHTHUPOBATHCS B PAa3IMUHBIX MCTOYHHMKAX HHQOpMAIMM, KpPUTHYECKH OLIEHUBATH U
HMHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYIaeMYIO U3 Pa3IMYHbIX HCTOYHHKOB;

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

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

OPM 7 - yMeHHE CaMOCTOSITENIHO OLICHUBATh U IPUHUMATh PELIEHUS, ONPEACIIAIONINE 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 - BrageHue HaBbIKAMM II03HABATENbHOW pe(eKCHHM KaK OCO3HAaHUS COBEpIIAEMBIX
JNEUCTBUHA W MBICIUTENIBHBIX MPOIECCOB, UX PE3YJIbTAaTOB M OCHOBAHWW, T'paHUI] CBOETO 3HAHUA H
HE3HaHUs, HOBBIX MTO3HABATENbHBIX 33/1a4 U CPEJICTB UX JOCTHXKCHHUSL.

Oopa3zoBartesibHbIE pe3yJbTaThl — npeaMeTHblie (OPII):

OPII 1 - chopMHPOBAHHOCTH IPEJICTABICHUH 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 - BiameHwe 3HAHUSAMHU O HauOOJIEE BaKHBIX OTKPBITHSAX W JIOCTHXKEHHUSAX B 00JIACTH
€CTECTBO3HAHMSI, TMOBJIMSIBLUINX Ha 3BOJIIOLMIO TMPEACTABICHUN O MPUPOJE, HA Pa3BUTHE TEXHUKU U
TEXHOJIOTHIL;

OPII 3 - chopMUPOBAaHHOCTh YMEHHUS MPUMEHSITh €CTCCTBCHHO-HAYYHBIC 3HAHUS JUIS O0BSCHCHUS
OKPYKAIOIIUX SBJICHWUN, COXPAHEHHUS 370pOBbs, oOecreueHus OE30MacCHOCTH JKHU3HEACSITEIIBHOCTH,
OepeXKHOTO OTHOIICHUS K MPHUPOJEC, PAIIMOHATBHOTO MPUPOIONOIL30BaHMUS, 4 TAKXKE BBHIMOTHCHUS POJIU
IPaMOTHOTO MTOTPEOUTEIIS;

OPII 4 - chopMUPOBAHHOCTH MPEJICTABICHUN O HAYYHOM METOJIE TTO3HAHUS MIPUPOJIBI U CPEACTBAX
W3y4YCHUSI Meramupa, MakKpoMupa W MHUKPOMHUpA; BJIAJCHUE NPUEMAMH E€CTECTBEHHO-HAYUYHbBIX
HaOJIFOJICHUH, OIBITOB UCCIICIOBAHUM U OI[CHKH JIOCTOBEPHOCTH IOJIYYCHHBIX PE3YJIHTATOB;

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

OPII 6 - chopMHPOBAHHOCTh YMEHUW 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 00pa3oBaTEIbHBIX PE3YyIbTATOB 00ECIIEUUBAET JOCTUKECHHE:

JIMYHOCTHBIX:

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

* TOTOBHOCTh K TMPOAO/DKCHHIO 00pa3oBaHMs, TOBBIIMICHUIO KBadU(pUKAIMU B  W30paHHOU
poeCCUOHAIIBHON NEATETHFHOCTH C UCTIOJIh30BAHUEM 3HAHUN B 00JIaCTH €CTECTBEHHBIX HAYK;

* OOBEKTUBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHIIMI B 00JIACTH €CTECTBEHHBIX HAYK ISl YelIOBeKa U
00111ecTBa, YMEHUE MCIOIB30BaTh TEXHOJIOTHYECKUE JTOCTHKEHUS B 00J1acTH (DM3UKU, XUMHHU, OMOJIOTUH
JUIS TIOBBIIIEHHUS] COOCTBEHHOTO HHTEIUIEKTYAIbHOTO pa3BUTHs B BBIOpPAHHON MpodheccHoHaIbHOM
NeSATeIIbHOCTH;

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

* TOTOBHOCTh CaMOCTOSITEIbHO JI0OBIBaTH HOBbIE M1 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 B3aMMOOTHOIICHHUS B KOMaHJIE MO PEHICHHIO OOIINX 3a/1a4y B
00JIaCTH €CTECTBO3HAHMS;

MeTanpeIMeTHbIX:

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

* TPUMEHEHHE OCHOBHBIX METOJIOB TO3HaHUs (HAONIOACHUS, HAYYHOTO SKCIEPUMEHTA) ISl MU3YUYCHHS
Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, C KOTOPHIMH BO3HUKAET HEOOXOIWMOCTH
CTaJIKUBAThCSI B MPOQeCcCHOHANBHOM cdepe;

* yYMEHHUE OMNpeAeNsATh LENH U 3a/laddl JIeATEIbHOCTH, BBIOMpPATh CPEICTBA AJs HMX JOCTHKECHHS 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 KapTUHE
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,
MOBJIMSIBIIKX Ha BOJIIOIUIO MPEACTABICHUN O IPUPOJIC, HA PA3BUTUE TEXHUKHU U TEXHOJIOTU;
* CcPOPMUPOBAHHOCTh yMEHHUS TIPUMEHSATh €CTECTBEHHO-HAyYHbIC 3HAHUSA JJIs  OOBSICHEHUS
OKPYKAIOIIUX SBJICHUH, COXPAaHEHHS 3I0pPOBbs, oOOecredeHuss Oe30MacHOCTH IKU3HEICATEIbHOCTH,
OepeXKHOTO OTHOIICHUS K MPHUPOE, PAIMOHATHHOTO MPUPOAOIOIBE30BAHUSA, & TAK)KE BBITIOTHEHHS POJIU
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 JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB;
* BJIQJICHUE MOHATUHUHBIM alllapaTOM €CTECTBEHHBIX HAYK, MO3BOJSIONIMM MO3HABATh MUP, YYaCTBOBATh
B JMCKYCCHUSIX 10 €CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCIIOIb30BATh Pa3INYHbIe HCTOYHUKH HH(OpMAIUU
JUISI TIOJTOTOBKH COOCTBEHHBIX padOT, KPUTHYECKH OTHOCHTHCH K coobmieHusM CMMU, copeprkanmum
Hay4HYI0 HHPOpMAIHIO;
* chOopMUPOBAHHOCTh YMEHUN MOHMMATh 3HAYUMOCTH €CTECTBEHHO-HAYUYHOTO 3HAHUS JUIS KaXKIOTO
YelIOBEKa HE3aBUCUMO OT €ro NpoeCCHOHATBHOW JACSITeIBbHOCTH, pa3inyaTh (AKTBI W OICHKH,
CpaBHMBATh OILICHOYHBIC BBIBOJbI, BUJETb HMX CBSA3b C KPUTEPUSIMHU OICHOK M CBS3b KPUTEPUEB C
ONPEIIEIICHHON CUCTEMON IEHHOCTEN.

B xonme ocBoenus o6meoOpazoBatensHoil aucuurnasl bJ1.06 EctectBo3nanue oOydaromuiics
JTOJKEH OBJIAJIETh CIACAYIOIIMMHI BUAAMHM y4eOHOI 1eATeTbHOCTH:

Copepxanue XapakTepucTHKA OCHOBHBIX BU/J10B Y4eOHOM /1esiTeJIbHOCTH 00y4arIIUXCs
o0yueHust (Ha ypoBHe y4eOHBbIX 1eHCTBH)
Beenenue Pa3zButue cnocoOHOCTE!l SCHO W TOYHO U3JIaraTb CBOM MBICIH, JIOTUYECKU

000CHOBBIBAaTh CBOIO TOYKY 3pEHHS, BOCIPUHMMATh U aHAJIU3UPOBATb MHEHUS
co0eceTHUKOB, IPHU3HAaBas MPaBO JPYroro 4ejaoBeka Ha HHOE MHEHHE.
[TpuBeneHre NpUMEpOB BIUSHUSA OTKPBITHI B U3UKE HA IPOTpecC

B TEXHUKE U TEXHOJIOTMH IIPOU3BOJICTBA

Mexanuka

Kunemaruka O3HakoMJIEHHE CO CIOCO0aMK OMMCAaHUS MEXaHUYECKOT O IBUKEHHUS,

OCHOBHOM 3aJ1aueil MEXaHUKH.

N3yueHre OCHOBHBIX (U3UYECKUX BEIUYMH KUHEMATUKU: MepeMelleHHs,
CKOpPOCTH, YCKOPEHHSI.

HaOnroneHne OTHOCHTENBHOCTH MEXAaHWYECKOro mABrkeHHus. dopmynupoBaHue
3aKOHA CJIOXKEHHS CKOPOCTEH.

HccnenoBaHue paBHOYCKOPEHHOTO MPSIMOJIIMHEHHOTO IBUKEHUS

(Ha mpuMepe cBOOOIHOTO Na/IeHUs TEN) U PABHOMEPHOTO JIBUKEHUS

TeJla M0 OKPY>KHOCTH.

[loHnMaHWe CMBICIIa OCHOBHBIX (DU3UYECKHX BEIHUYUH, XapaKTEPU3YIOIIUX
pPaBHOMEPHOE JABIM)KEHHE TeJIa TI0 OKPY>KHOCTH

Jnnamuka [TornMaHue cMbICIa TaKUX (PU3NMUECKUX MOJEIICH, KaK MaTepHaIbHAs

TOYKA, HHEPLUAJIbHASL CUCTEMA OTCUETA.

W3mepeHnne Macchl Tea pa3TuyHbIMU crioco0amu. M3mepenue cui
B3aMMOJICUCTBUs Tell. BplUuMCIIEHHME 3HAUYEHUST YCKOPEHMS Tel IO HU3BECTHBIM
3HAYEHUSAM JCHCTBYIOIMX CHJI U Macc Tell.

YMeHue paznuyath CUIy TsOKECTH W Bec Tena. OObsICHEHHE U TPHUBEACHUE
MIPUMEPOB SIBJIEHUSI HEBECOMOCTH.




[IpuMeHeHre OCHOBHBIX MOHATUH, (OPMYNT M 3aKOHOB JUHAMHUKU K PELICHHUIO
3a/1a4

3aKOHEI
COXpaHEHUS B
MEXaHUKe

OO0BsicHEeHHE PEaKTUBHOTO JIBM)KCHHS HAa OCHOBE 3aKOHA COXPaHEHUS

uMiynbca. l[IpuMeHeHHe 3aKOoHa COXPAaHEHUS UMIYJIbCa JUJIS BBIYUCICHUS
W3MEHEHUH CKOPOCTEN TeJl ITPU UX B3aUMOJICUCTBUSAX.

Borurcnenue paboThl CUIT M KI3MEHEHHSI KHHETHYECKOM SHEPTUH Tela.
Bprunciienre moTeHInaaIbHON SHEPTUHN TEN B TPABUTAIIMOHHOM TI0JIE.
XapakTepucTruKka MpOU3BOJIUTEILHOCTH MAIlIMH U JABUTATENIed ¢ UCIOJIb30BAaHUEM
MOHSTHS MOIIHOCTHU

OcHO06bl MONEKYNAPHOU PUUKU U MEPMOOUHAMUKU

MonekynspHas
du3nka

dopmynHpoBaHHE OCHOBHBIX HOJI0KEHHH MOJIEKYIISPHO-

KUHETHYECKOU TeOpHUHU. BrINoIHEHNE SKCTIEPUMEHTOB, CITYKaIIUX

000CHOBaHHMEM MOJICKYIISIPHO-KHHETHYeCKOi Teopun. Habmronenne
OpOYHOBCKOTO JIBUKECHUS U SABICHUS TUPPY3UH.

OmnpeneneHne mapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUN

Ha OCHOBAaHUH YPAaBHEHHSI COCTOSIHUS UACATBHOTO rasa.

[IpencraBnenne B Buae rpaduka M30XOpHOTO, N300apHOTO M M30TEPMHUYECKOTO
nporeccoB. Berancienue cpenHeil KHHETUYECKOH SHEPTUH TEIUIOBOTO JBIKEHHS
MOJIEKYJI 10 M3BECTHOI TeMITepaType BEIecTBa.

M3mepeHne BIa)KHOCTH BO3yXa

TepmoanHamuka

OKCIEpUMEHTAILHOE MCCIIEI0BAHUE TEIJIOBBIX CBOKMCTB BELIECTBA.

Pacuer xonuyecTBa TEIUIOTHI, HEOOXOAUMOTO JUIsl OCYILECTBIICHUS

Ipolecca IpeBpamnieHus BEIECTBA U3 OJHOIO arperaTHOro COCTOSIHUS B APYTO€.
Pacuer n3meHeHus: BHyTpEeHHEH SHEPTHU Tell, paboThI M MEPEIaHHOTO
KOJIMYECTBA TEIUIOTHI HA OCHOBAHUHU IIEPBOI0 3aKOHA TEPMOAUHAMUKH.
OO0bsiCHEHHE TPUHIIMIIOB IEWCTBUS TEIUIOBBIX MAIIMH

OcHO6bl I1eKMPOOUHAMUKU

DINIeKTpOCTaTUKA

Brruucnenue cuil B3auMOJEHCTBUS TOYEUHBIX JJIEKTPUYECKHUX 3apsAI0B.
BeluynciieHre HaPs>KEHHOCTU U ITOTEHIMAIIA SIIEKTPUYECKOTO 10JIA
OJIHOTO M HECKOJIBKMX TOYEUYHBIX 3apsI/I0B.

W3mepeHne pa3HOCTH ITOTEHIUATIOB.

IIpuBeneHne npuMepPOB MPOBOAHUKOB, AUICKTPUKOB U KOH/IEHCATOPOB.
HaOGnronenue siBleHMs 31€KTPOCTAaTUYECKON MHIYKIIMH U SIBICHUS
MOJISIPA3ALUU AUDJIEKTPHUKA, HAXOISAIIETOCs B AJIEKTPUYECKOM T10JIE

TlocTOsTHHBIN TOK

W3mepenne MoIHOCTH anekTpuyeckoro toka. M3mepenue DJIC u BHyTpeHHETO
COINPOTUBIICHUS UCTOYHHUKA TOKA.

COop U ucbITaHKE PIEKTPUUECKUX LIETeH ¢ pPa3ITUUHBIM COEMHEHUEM
[TpoBOAHMKOB, pacueT UX MapamMeTpoB

MaruuTtHoe nose

HaGmronenue neiicTBUsS MArHUTHOTO TIOJISI HA IPOBOJTHUK C TOKOM,

KapTUHOK MAarHUTHBIX MOJEH.

dopMynHpoBaHHE TIpaBUJia JIEBOW PYKH JUIsl OMpPEACNICHUS HAINpPaBICHUS CHIIBI
Awmrnepa.

Brruucnenue cui, qeHCTBYIONMIMX HA IPOBOJHUK C TOKOM B MarHUTHOM

noJe, O0ObSICHEHHE TTPUHIIUIIA JCHCTBHSI SJICKTPOABUTATEISI.

WccnenoBanue siBIEHUS AIEKTPOMArHUTHON WHIYKITHN

Koneoanusa u éonnwt

Mexanuueckue
KOJIEOAHUS U BOJIHBI

[TpuBenenne npuMepoB KojedaTenbHbIX IBUKeHUH. MccnenoBanue
3aBHCHUMOCTH NEepHOa KoJeOaHUH MaTeMaTHUeCKOro MasiTHUKa OTEro
JUITMHBI, MACChl U aMIUIUTYAbI Kosiebanuil. OrnpeneneHne yCKkopeHus
CBOOOTHOTO Ta/IEHUs C TOMOIIBI0 MATEMaTHYECKOT0 MasiTHUKA.
Hab6nronenue xonebanwmii 3Byqamero tena. [IpuBeaeHue 3HaueHus
CKOPOCTH pacpOCTPaHEHUs 3BYKa B PA3JINUHBIX CpeAax.




YMeHue o0bsICHATh HCTIOJIb30BaHKE YIBTPa3ByKa B MEIUIIMHE

ONEeKTpOMarHuTHbHIE
K0JIeOaHUS U BOJIHBI

Habmonenue ocruiorpaMM rapMOHUYECKUX KOJIeOaHH CHITBI TOKa

B LICTIH.

OOBsICHEHHE TTPEBPAIICHHS SHEPTUHU B UI€aTbHOM KOJIeOaTeIbHOM

KOHTYpE.

N3yueHne ycTpoiCTBa U MPUHIUIA ASUCTBUS TpaHcpopmarTopa.

AHanu3 cxeMbl Nepeiayu JIEKTPOIHEPTUU Ha OOJIBIINE PACCTOSHUSI.

[IpuBeneHne npPUMEPOB BHUAOB pPAAMOCBA3U. 3HAKOMCTBO C YCTpOWCTBaMH,
BXOJSIIMMU B CUCTEMY PAJUOCBSI3H.

OO6cyxeHrne 0COOCHHOCTEH pacpOCTpaHeHUs! PaTUOBOITH

CBEeTOBBIE BOJIHEBI

[IpuMeHeHne Ha NpaKTUKE 3aKOHOB OTPAKEHUS U MPEIOMIICHHS CBeTa IpU
pemenuu 3ana4. Habmonenue siBieHus QU pakiiuy U JUCTICPCUU CBETA.

YMeHue cTpouth n300pakeHust peAMETOB, 1aBaeMble THH3AMHU.

PacueT onTuyeckoi CHIIbI JTUH3bI

Inemenmol K6AHMOBOU huzuKu

KBanroBbie
CBOMCTBA CBETa

Habmonenue gorosnexrpudeckoro 3¢ dexra. Pacyer MmakcumaabHOM
KUHETHYECKON SHEPTUH 3JIEKTPOHOB 1pH (oTodddexTe

duszuka aroma

®opmynupoBanue nocrynatos bopa. Habnronenue nuneituatoro

U HETIPEPBIBHOTO CIIEKTPOB.

Pacuer yacTOTHI 1 JUIMHBI BOJIHBI UCIIYCKAEMOI'O CBETA IPU IEPEX0JIe
aToMa M3 OIHOTO CTallMOHAPHOT'O COCTOSIHUSA B JIPYTOe€.

OO0ObsicHEeHHEe TPUHIIMIIA IEWCTBUS Ja3epa

®du3rka aTOMHOTO
sapa

1 DJIEMEHTAPHBIX
YaCTHII

HaGnronenue tpekoB anbga-yacTull B kKamepe Bunbcona. Perucrpauus saepHbIx
M3JIy4EHMM C IIOMOLIBIO cYeTUHKa [ errepa.

Pacyer sHEprum cBs3u aTOMHBIX A1EDP.

[ToHnMaH#e IEHHOCTH HAYYHOTO TIO3HAHUS MHUpa HE BOOOIIE /IS 4eJI0BEYECTBA B
LEJIOM, a JUISL KaXKA0Tr0 00y4arolerocs JM4HO, IIEeHHOCTH

OBJIQJICHMS METOJIOM HAy4HOI'O ITO3HAHMS IS JOCTHKEHHUS yCIexa

B JIIOOOM BHUJI€ IPAKTUYECKOH 1€ TEIbHOCTH

Bcenennasa u ee 360]1I0UUA

Crpoenue u

OO0wbsicHeHHe MoJieH paciuupsouieiics Beenennoit

pa3BUTHE
Bcemennoi
[Tpoucxoxaenue Habmronenue 3e3n, JIyHsl u maner B Teneckon. HaOmroqeHe COMHEUHBIX MATEH
CostHeyHOMI C IIOMOIIBIO TEJIECKOIIA
CHCTEMBI
XNUMUA

BBenenue PackpeiTre BkI1ajja XUMHUYECKOW KApTUHBI MUPA B €TUHYIO

€CTECTBEHHO-HAYYHYIO KapTUHY MHUpA.

XapakTeprucTUKa XMMHUH KaK POU3BOJUTEIHHOM CHIIBI OOIIECTBA
Baxneiimme YMeHue 1aTh ONpeeIeHUE U ONEpUPOBaTh CIEIYIOIMMA XUMUYECKUMHA
XUMHUYECKHE MOHITUSIMHA:  «BEIIECTBO», «XUMHUYECKHUU DJIEMEHT», «aToM», «MOIEKYlay,
IIOHATUA «OTHOCHUTCIIBHBIC aTOMHAasA H MOJ'IGKYJ'ISIpHaﬂ MacChl», <«HOH, ((aJ'IJ'IOTpOHI/Iﬂ»,

«U30TOIIb», «KXUMHUYCCKAA CBA3b», «BJICKTPOOTPULATCIIBHOCTL»?, «BAJICHTHOCTL),
«CTCIICHb OKHUCIICHUA», «MOJIb», <«MOJIIpHad Maccay, ((MOJ'ISIpHBIfI 00BeM
Fa3006pa3HBIX BCIICCTB», «BCHICCTBA MOJICKYJISAPHOTO W HCMOJICKYJIAPHOTO
CTPOCHUA», «PACTBOPLBI», <«QJICKTPOJIUT U HEIJICKTPOIUT», «BJICKTPOJIUTHYCCKAA
JUCCOLIM AL, «OKHCIIUTECIIb )51 BOCCTAaHOBHUTCIIb», «OKHCIICHHEC u
BOCCTAaHOBJICHHC)), «CKOPOCTHh XHUMHYSCKOM PEaKumn», XHMHUYCCKOC
PaBHOBCECHUCH, «yI‘J’ICpOI{HBIfI CKCJIICT», (((I)YHKI_[I/IOHaJIBHa}I rpyimnay, «u30MCpus»

OCHOBHBIE 3aKOHBI
XUMUU

DopMyIUpOBaHUE 3aKOHOB COXPAHEHHUS MAacCChl BELIECTB U MOCTOSIHCTBA COCTaBa
BEUIECTB. Y CTAHOBJIEHUE IPUYMHHO-CIIEJCTBEHHON CBA3H




MEXy COAepKaHNEM 3TUX 3aKOHOB U HalMCAHUEM XUMHUYECKUX Pop-

MyJI U YPaBHEHUM.

PackpeiTe ¢usnyeckoro cmpicia CUMBOJMKK Ilepmonnyeckoil  TabmuIbl
xuMuueckux aemeHToB J{. . MenpeneeBa (HOMEpOB 3JIEMEHTA,

nepuoa, TPyIIbl) U YCTAHOBICHUE IPUYMHHO-CIICCTBEHHON CBS3H

MEXy CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMH U3MEHEHHUS CBOWCTB

3JIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB B EPHOIaX U IPYIIaXx.
XapakTepucTrKa 3JIEMEHTOB MaJIbIX MIEPUOJIOB 10 UX MOJIO0KEHUIO B
Ilepuonuueckoii cucreme J[. 1. Menneneena

OcHOBHbIE TEOPUU
XUMHUH

YcraHOBIEHHE 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BELIECTB OT CTPOEHHUSI aTOMOB
00pa3yromux UX XUMHIECKHUX JICMEHTOB.

XapakTepuCTHKAa BAXKHEUIIMX TUIIOB XHUMHYECKHX CBA3€d U OTHOCUTEIBHOCTH
ato¥ Tunojgorun. O0bsACHEHHE 3aBUCUMOCTH CBOMCTB

BEILIECTB OT UX COCTaBa U CTPOCHHUS KPUCTALINYECKUX PEIIETOK.
@opMyJIMPOBAaHUE  OCHOBHBIX  IOJIOKEHUH  TEOPUU  DIICKTPOJIUTHUYECKOU
JIUCCOLIMAlMU U XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB

OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCTUHECHUH.

DopMyJIMPOBAHUE OCHOBHBIX IIOJIOKEHUNA TEOPHUM XUMHYECKOIO CTPOECHUSA
OpPraHMYEeCKUX COCIMHEHUUW M XapaKTEPUCTUKAa B CBETE€ 3TOM TEOpPUH CBOWCTB
BAKHEUILIUX MPEICTABUTEIIECH OCHOBHBIX KJIACCOB

OPraHNYeCKUX COCTUMHEHUHN

Baxxneiiniue
BEIECTBA U
MaTepUaJIbl

XapakTepuCTUKa CTPOSHUS aTOMOB M KPUCTAJUIOB M HA 3TOW OCHOBE —

001X (HU3NYECKUX U XUMHUYECKHX CBOMCTB METaNIOB M HEMETAJIIIOB.
XapakTepuCcTUKa COCTaBa, CTPOSHHs, CBOICTB, MOJNYyYCHHS M TNPUMEHEHHE
BaXHEHIIINX HEMETAJIIOB.

XapakTepucTuKa COCTaBa, CTPOCHUS U OOLTUX CBOMCTB BaXKHEHIIINX

KJIACCOB HEOPTaHMUECKUX COCTMHEHUH.

Onucanue cocraBa M CBOWCTB BaXKHEWIIUX NPEACTaBUTENEH OpraHM4EeCKUX
COEMHEHUI: METaHOJIa U ATAaHOJa, CIOXKHBIX I(UPOB, )KUPOB, MbLI, KAPOOHOBBIX
KHCJIOT (YKCYCHOM KHUCIIOTBI), MOHOCAXapHI0B

(TJTIOKO3BI), TUCaxapua0B (caxapo3bl), MOTUCAXapUA0B (Kpaxmala U IEJUTI0N03bI),
AMHHOKHCIIOT, OEITKOB, NCKYCCTBEHHBIX U CHHTETHYECKUX TOJIMMEPOB

XUMHYECKUH SI3BIK
U CUMBOJIMKA

Hcnonb3oBanue B yueOHOH U MpoheCCHOHATILHOMN 1eATEIbHOCTH

XUMHUYCCKUX TCPMUHOB U CUMBOJIUKH.

Ha3piBaHuE€ M3y4EHHBIX BELIECTB 110 TPUBHAJIBHOM WIM MEXIyHapOAHON
HOMEHKJIAType U OTPAKEHUE COCTaBA 3TUX COCIMHEHUN C IOMOIIBIO XUMUYECKUX
bopmyst.

OTpa}KCHI/Ie XUMHYCCKUX TIPOLHECCOB C ITOMOIIBIO ypaBHeHI/II\/JI XUMHNYECKHUX
peaxkuuii

XuMuyeckue OO0OBbsicHEeHHE CYITHOCTH XMMHUYECKUX TporeccoB. Knaccudukanus
peakuuu XUMHYECKHMX PEAKIMH 10 pa3IU4HbIM NPU3HAKAM
XuMu4eckuit BoinonHeHne XUMHUYECKOT0 SKCIIEPUMEHTA B ITIOJIHOM COOTBETCTBUU
9KCIIEPUMEHT C MpaBWJIaMH TEXHUKH O€30MaCHOCTH.
Habmonenue, pukcupoBaHue 1 ONMucaHue pe3ylbTaToB MPOBEACHHOTO
HKCIIEPUMEHTA
Xumuueckas [TpoBeneHne caMoCTOATEIHLHOTO MOMCKA XUMUYECKOH HH(pOopManuu
uHpopManus C MCIIOJIb30BaHUEM PA3ITUYHBIX HCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX

U3JlaHUl, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); MCHOIb30BaHUE
KOMITBIOTEPHBIX ~TEXHOJOTMH s  00pabOTKM W mepefayd  XUMHUYECKOH
nH(OpPMaIlMKU U €€ MPeJICTaBICHHsI B pa3INYHbIX (hopMax

[Ipodunsuoe n
pohecCHOHATIBHO

OOBsicHEHHE XUMUYECKUX SBJICHHUH, TPOUCXOSIIUX B IPUPOE, ObITY
Y Ha MPOU3BOJICTBE.




3HAYNMOE
cofiepKaHue

CoOmoieHne MpaBMWJl 3KOJIOTHYECKH TPAMOTHOTO ITOBEICHUS B OKPY)KAIOLIEH
cpezne.

OueHka BIUSHNS XUMHYECKOTO 3arpsI3HEHUST OKPYKAIOIIEei cperbl

Ha OpraHu3M 4CJIOBCKA U JPYTUC KUBBIC OPTaHU3MBI.

CoOmonenne mpaBmil 0€30MAaCHOTO OOpAIleHHS C TOPIOYMMH M TOKCHUYHBIMHU
BEIIECTBAMH, JJA00OPATOPHBIM 000y IOBaHUEM.

Kpurnueckas oneHKa JOCTOBEPHOCTH XUMHUYECKON HH(POPMAIUH,

IIOCTYHNAIOIIEH U3 Pa3HBIX HCTOYHUKOB

buonorns —
COBOKYITHOCTb HayK
0 JKMBOI

npupojae. Metonbl
Hay4YHOTO MO3HAHUS
B Onooruu

3HaKOMCTBO C OOBEKTaMH U3YUEHHsI OMOJIOTHH.

BrisiBnenue ponu 6uonoruu B pOpMUPOBAHUN COBPEMEHHOMN
€CTECTBEHHO-HAYYHOU KaPTHHBI MUPA U MPAKTHUECKON JACITEITBHOCTH
moen

Knerka

3HAKOMCTBO C KJIETOYHOH TEOPHUEH CTPOEHUS OPTaHU3MOB.
[Tonmy4yenue npencTaBiIeHus O POJIU OPraHUYECKUX U HEOPTaHMYECKUX
BELIECTB B KJIETKE.

3HaHME CTPOEHUS KJIETOK IO pe3ysibTaTaM padOThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHHe OIUCHIBATh MUKPOIIpENapaTsl KJIETOK PACTCHUN. Y MEHUE
CPaBHMBATh CTPOEHUE KJIETOK PACTEHUM U )KUBOTHBIX I10 TOTOBBIM
MHUKpOIpenaparam

Opranuszm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3sMHOXEHHs OPraHU3MOB, CTaJIUil OHTOreHe3a Ha
IIpUMepe YeIoBeKa.

3HaHME [IPUYNH, BBI3BIBAIOIINX HAPYIIEHUS B PA3BUTUH OPTaHU3MOB.

YMeHuMe 0Ib30BaATHCS TEHETHYECKOW TEPMUHOJIOTMEN U CUMBOJIMKOM,

pelaTh IpOCTENIINE TEHETUYECKHE 3a1a4H.

3HaHue OCOOEHHOCTEN HACJIEICTBEHHOW M HEHACJIEICTBEHHOM H3MEHYMBOCTH U
uX OMOJIOTMYECKOH POJIM B IBOJIFOLIUU KUBOTO

Bun

YMeHne aHaau3upoBaTh M OICHHMBATH PA3IMYHBIC THIIOTE3BI MPOMCXOMKICHUSI
JKU3HU Ha 3eMJIe.

YMeHue mnpoBOAWUTH ONHCAaHUE O0COOe OAHOro BUAA MO MOP(OIOTHUYECKOMY
KPUTEPHIO.

PazButne crocoOHOCTEH SICHO M TOYHO H3JIaraTh CBOM MBICTH, JIOTHYECKH
00OCHOBBIBaTh CBOI TOYKY 3PEHHUS, BOCIPUHHMATh M aHAJIU3UPOBATH MHEHUS
co0eCceTHIKOB, IPU3HABAs MPABO JAPYroro YeJoBeKa Ha

MHOE MHEHUE.

YMeHne J0Ka3bIBaTh POJCTBO YEIOBEKA M MIIEKOITUTAIOIINX,

OOIIHOCTh U PaBEHCTBO YEJIOBEUYECKUX pac

DKOCUCTEMBI

3HaHME OCHOBHBIX SKOJIOTMYECKUX (PAaKTOPOB U UX BJIUSHUS HA OPIaHU3MBI.
3HaHUE OTJINYUTENBHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOILECTB -
arpodKOCHCTEM.

[TosryueHune npeacTaBIeHNs O CXEME SKOCUCTEMBI HAa IPUMEPE
ouochepsl.

JleMOHCcTpanust yMEHHUs TIOCTAaHOBKM LEJNEH JIEATENbHOCTH,
COOCTBEHHOM NEATEIbHOCTH JIsl TOCTUKEHUS TTOCTaBICHHBIX
LeNnel, NPeABUACHHUS BO3MOXKHBIX PE3YJIbTAaTOB ATHX JAECWCTBUN, OpPraHu3aluu
CaMOKOHTPOJISI M OLIEHKU MOJTyYE€HHBIX Pe3yIbTaTOB.

OO0yudenue coOII0ACHUIO TPABUII TOBEJICHHS B IPUPOJIE, OEpeKHOMY

OTHOUICHUIO K OMOJIOTUYECKUM O0BEKTaM (PAaCTEHHSIM U KUBOTHBIM

U MX COOOIIECTBaM) M UX OXpaHe

IJIaHUPOBAHUC




6. O0beM IMCUMIJIMHBI M BUABI Y4e0HOH padoThl

Buna yueOHoii padoThI Bcero yacos 3 Cemecrpt 4
KonraktHas pabora (Bcero) 110 74 36
B tom uncie:
Jlexuuu, ypoku 712 54 18
[IpakTHueckue 3aHsATHS, 38 20 18
CEMHUHAPBI
JlaGopaTopHblie 3aHITHS
B Tom uucne B 165 111 54
WHTEPAKTUBHOU (hopMe
CamocrositenpHas pabora 55 37 18
DopMbI TPOMEKYTOUHOM Hud.3ager Hpyrue hopmbl Hud.3ager
aTTeCTaluu IPOMEKYTOYHOU
aTTecTaluu
MakcumajbHas yaeOHast 165 111 54
HArpy3ka
7. CTpyKTYypa U coep:KaHue TUCIUTITHHBI
7.1. Pa3nennl 001eo0pa3oBaTeIbHOM TUCHMIIMHBI M BUAbI 3aHATHI
N 2]
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1. | ®u3uka 16 10 10 | 36/36
2. | Beeneune 1 1/1
3. | MexaHnuka 3 2 2 717
4. | OCHOBBI MOJIEKYJISIPHON (PUBHUKU 3 2 2 717
Y TePMOJIMHAMHKH
5. | OCHOBBI 2JIEKTPOAUHAMUKHI 3 2 2 717
6. | KoneGanwust u BOJHBI 2 2 2 6/6
7. | DnemMeHThl KBAHTOBOM (PM3UKHU 2 2 1 5/5
8 BcenenHas 1 ee DBOTIOLMSA 2 1 3/3
9. | Xumus 30 20 23 | 73/73
10. | Beenenue 1 1/1
11. | Obwan u neopeanuueckan xumusn 8 9 10 | 26/26
12. | OcHOBHBIE OHSATHUS ¥ 3aKOHBI XUMUU 1 1 1 3/3
13. | Ilepuonnuecknii 3akoH u [lepuoaudaeckas cucrema 2 1 2 5/5
XUMHYECKHUX IJIEMEHTOB
JI.. Menneneena
14. | Ctpoenue BemecTBa 1 1 2 4/4
15. | Boxa. PactBopsl 1 2 2 5/5
16. | Xumuueckue peakun 1 2 1 4/4
17. | Knaccuduxanmss HEOpraHM4eCKNX COCTUHEHUIN U UX 1 1 1 3/3




CBOMCTBA
18. | MeTtasuibl 1 HEMETAILIBI 1 1 1 3/3
19. | Opeanuueckan xumus 21 11 13 | 45/45
20. | OcHOBHBIE TOHATHSI OPTAHUYECKON XUMHUU U TEOPHS 2 2 2 6/6
CTPOCHUSI OPraHUYECKUX COCTMHECHUHN
21. | YrneBoaoposl M UX PUPOTHBIC HCTOUHUKI 6 3 4 | 13/13
22. | Kucnopoacoaeprkaiiye opraHu4ecKue COeTMHCHIS 5 2 3 10/10
23. | A3oTcoaepikaiiye opranndeckue coequHeHus. [lommmepnr 2 1 1 4/4
24. | XuMus U )KU3Hb 2 1 1 4/4
25. | Xumus 1 OpraHu3M 4eJIOBeKa 2 1 1 4/4
26. | Xumus B ObITY 2 1 1 4/4
27. | buoJsiorus 26 8 22 | 56/56
28. | buonorus - COBOKYMHOCTb HayK O KUBOU mpupoje. MeToabl 2 1 2 5/5
HAYYHOT'O TIO3HAHUS B OMOJIOTHH
29. | Kierka 6 2 5 13/13
30. | Opranusm 8 2 7 17/17
31. | Bun 6 1 5 12/12
32. | DrocHucTEMbI 4 2 3 9/9

7.2. Conep:kaHue pa3ieoB THCHUTLINHBI

HaumenoBanue pasnena

N2/t o01ieo0pa3oBarenbHON Copnep:xanue pazzena (TeMbl 3aHATHIN)
JUCIUIIMHBI
Pusuka
1. BBeaenne
2. Paznen 1. Mexanuka Tewma 1.1. Kunematuka TOYKH ¥ TBEPJIOTO TeJA.
Tema 1.2. Jlunamuka.
Tema 1.3. 3aKoHBI COXpaHEHUS! B MEXAHUKE.
Tema 1.4. Mexanudeckue KoaeOaHUs U BOJHbI
3. Pa3nen 2. OcHOBbI Tema 2.1. MonekynsipHasi pU3MKa U TETUIOBBIEC SBICHHSL.
MOJIEKYJISIPHOM (hr3UKH Tema 2.2. OCHOBBI TEpPMOAMHAMHUKH
Y TEPMOJAMHAMUKH
4. Pa3znen 3. OcHOBBI Tema 3.1. DnexTpocraTuka.
AIEKTPOIMHAMUKHU Tewma 3.2. MarautHoe moe.
Tewma 3.3. DnexkrpomMarHuTHasi MUHAYKIUS
o. Paznen 4. Konebanust 1 BOJIHbI Tema 4.1. DnexTpomMarHuTHbIE KOJ€OAHUS U BOJIHBI.
Tewma 4.2. OnTuka
6. Paznen 5. Dnements! kBanTOBOM | Tema 5.1. KBantoBas ¢usuka u atomHas pusuka.
¢bu3ukn Tema 5.2. CTpoeHue aTOMHOrO s11pa
1. Paznen 6. Bcenennas u ee Tewma 6.1. Teopust mpoucxoxaenus: Beenennoit. Jlonayunoe
DBOJIIOIUS paccMoTpenue npoucxoxacHus Beenennon. Teopus XX
BEKa U COBPEMEHHbIE KOHLIETILIUU
MPOUCX0XKAeHUs BeeneHHoun
Xumus
8. BBenenne OcHOBHbIE OHATUS XUMHH
ATOMHO-MOJIEKYJIIPHOE YUYEHUE
3akoHbl XUMUH OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX
COCIMHEHU N
9. Paznen 7. OcnoBHble OHATUSA 1 | Tema 7.1. OCHOBHBIE IOHATHS U 3aKOHBI XUMUU
3aKOHBI XUMHUHU
10. | Pazumen 8. [lepuoanueckwii 3akoH | Tema 8.1. [lepnonudeckas cucreMa XUMHYECKUX

n Hepnozmqe(:lcaﬂ cucreMma

OJICMCHTOB.




XHMHYECKHX AJICMEHTOB
.. Menneneea

Tema 8.2. BUapl XUMHYECKOH CBS3H.
Tema 8.3. Xumnueckue peakuu. CKOpOCTb XUMUYECKON
peaxkuuu

11. | Pa3men 9. CtpoeHnue BemecTBa Tema 9.1 Tunel XuMU4ECKON CBS3H.
Tema 9.2. CTeneHb OKUCIICHHUS.
Tewma 9.2. Ctpoenue BeniecTBa
12. Paznen 10. Bona. PactBopsl Tema 10.1. CBoiicTBa BoJibl. PacTBOpBI.
Tema 10.2. Bonubie pecypcsl 3eMian
13. Pazgen 11. XumMuueckue Tema 11.1 CkopoCTh XUMHYECKUX PEAKIUM.
peakuuu Tema 11.2. XumMnuueckoe paBHOBECHE.
Temall.3. DHepreTrka XMMHUYECKUX PEAKIIMI
14. | Pazpmen 12. Knaccudukanus Tema 12.1. Teopust JIEKTPOAUTHIECKON TUCCOIUAIUU.
Heopranmyeckux coeauHenuii 1 | Tema 12.2. Kimacchl HEOpraHMYeCKUX COSAMHEHUM U HX
HX CBOICTBa CBOMCTBA.
Tema 12.3. IIpocThie BemecTBa U UX CBOMCTBA
15. | Pa3pen 13. Meramsl u Tema 13.1. O6mmue cBoOMCTBa METAJIIOB.
HEMETaJlIbl Tema 13.2. Koppo3usi MeTajioB
16. | Pazmen 14. Ocnosublie noustus | Temal4.l Teopus XUMUYECKOTO CTPOSHHS OPTaHUIECKIX
OpPraHUYEeCKON XUMUH coenunennit A.M. Byrneposa
Y TEOpHUsI CTPOCHUS
OpraHUYECKUX COEIMHEHUN
17. Paznen 15. YrneBonopoasl u ux | Tema 15.1. IIpenenbHble yrieBogopobl.
MPUPOAHBIE HCTOUHUKH Tewma 15.2. HenpenenbHbie yriieBOIOPOIBI.
Tewma 15.3. ApomaTuueckue yriaeBogopoasl. beHsoi.
Tewma 15.4. [lpupoiHbIe HCTOUHHUKY YIII€BOJOPOJIOB
18. Paznen 16. Tema 16.1. Criuptbl. @EHOIBI.
Kucnopoaconep:xarue Tema 16.2. Anbaeruapl U KETOHBI.
OpraHu4ecKue Tema 16.3. KapOoHOBBIE KHUCIIOTHI.
COCIMHEHMS Tema 16.4. Cnoxxnble 3¢pupsl. Kupsl.
Tema 16.5. Yriesoasl
19. | Pazmen 17. Azorcoaepkamue Tema 17.1. A3oTcoaepkaiiue OpraHnuecKie COeTMHEHHUS.
OpraHNYE€CKHUE COCIUHEHUS. Tema 17.2. [lonumepsl
[Tonumeps!
20. | Pazgen 18. Xumus u )Xu3Hb Tema 18.1 BnusiHre Makpo 1 MUKpO 3JIEMEHTOB Ha
OpraHU3M YeJIOBEKa
21. | Pazgen 19. Xumus u opraHusm Tema 19.1. JlekapcTBa. BUTaMHHBI 1 TOPMOHBI.
YeJI0BeKa Tema 19.2. Pactenus - npupoHble UCTOYHUKH JIEKAPCTB.
3710pOBBIil 00pa3 KU3HU
22. Pazgen 20. Xumust B ObITY Tema 20.1. XuMust mumu.
XuMHS B caly ¥ OrOpoLeE.
Tema 20.2. Moromiue cpeactsa B ObITy. XUMHUS U
KOCMETHKA
buoJsiorus
23. Pasznen21. buomorus - Tema 21.1. )Ku3nb, ee cBOICTBa, YyDOBHU OpraHU3AIINH,
COBOKYITHOCTh HAYK O KUBOH MIPOUCXOXKACHUE B pa3HOOOpa3ue.
IIPUPOJE. Tema 21.2. [lonsitue «oku3Hb». OCHOBHBIE IPU3HAKU
MeToapl HAyIHOTO TO3HAHUS YKHUBOTO.
B Omonoruu Tema 21.3. YpoBHU opraHu3aiiu >KMBOU MPUPOIBI.
Tema 21.4. IIponcxoxaeHue ;KxU3HU
24. | Paznen22 Kietka Tema 22.1. CTpoeHUE KIETKH.

Tema 22.2. OOMeH BENIECTB U MPEBPAIICHHE YHEPTUH.




Tema 22.3.
Tema 22 .4.
B KJIETKE

[Tonsarue o merabonu3Me
HacnencrBennas nuadopmaryst v peanusanus ee

25.

Pa3nen 23. Opranusm

Tema 23.1.
Tema 23.2.
Tema 23.3.
Tema 23 .4.
Tema 23.5.

TkaHu, OpraHbl U CUCTEMBI OPT'aHOB.
[TumeBapenue.

OnopHo-aBUraTenpHas CUCTEMA.
BHyTpenHss cpela opranuszma.
WuauBuayanbHOE pa3sBUTHE OpraHu3Ma

26.

Pa3nen 24. Bun

Tema 24.1.
Tema 24.2.
Tema 24.3.

OBOJIIOLIMOHHOE YYEHHE.
[ToHsiTME BUAA U €70 KPUTEPHUEB.
HacnencTBeHHOCTh M MN3BMEHUYHUBOCTD

27.

Pazgen 25. DxocucreMel

Tewma 25.1. Dkonorus cooOIIECTB U SKOCUCTEM.

Tema 25.2. Ilouarue o 6uoLeH03€e, OMOIreoIeHO3E,
KOCHUCTEME.

Tewma 25.3. Bo3aeiicTBue skonorndeckux GakTopoB Ha
OpraHU3M YeJIOBEKa U BIUSHUE JIEATEIbHOCTH YeJIOBEKa Ha

OKPY’KaIoILYIO Cpeay

7.3. O0pa3oBaTesibHbIE TEXHOJIOTHH

Neni/mm HaumenoBanue pa3jaeia Oo0pa3oBare/ibHbIE TEXHOJIOTHHI
AUCHUILINHBI (B TOM YucJ/ie HHTEePAKTHBHbBIE)
PDusuka

1. Beenenue Jlekuus-Bu3yanu3anusi, JIEKUUsA-AHaior, JeKus ¢ pazdopom
KOHKPETHBIX  CHUTYyallMi, = CEeMUHap-IUCHYyT,  IPOOJIEMHBIN
CEMHMHAp, pCIIEHUE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,

«Mo3roBas araka», METOJ| IPOEKTOB
2. Paznen 1. Mexanuka Jlekuus-Bu3yanu3anusi, JIEKUUsA-AHanor, JeKus ¢ pazdopom
KOHKPETHBIX  CHUTYyallMi, = CEMUHap-IUCHYyT,  MIPOOJIEMHBIN
CEMMHAp, pCEIIEHUE CUTYalMOHHBIX M KOHTEKCTHBIX 3aJady,

«Mo3roBas araka», METOJ| IPOEKTOB
3. Pa3nen 2. OcHOBEI Jlekuus-BU3yanu3anus, JIeKUUsA-IHaior, JeKus ¢ pazdopom
MOJIEKYJISIpHOU (pU3UKH KOHKPETHBIX  CHUTYyallMil, = CEeMUHap-IUCHYyT,  MIpOOJIEMHBIN
1 TEPMOJIMHAMUKH CEMHMHAp, pEIIEHUE CUTYallMOHHBIX M KOHTEKCTHBIX 3aj]ady,

«Mo3roBas araka», METOJ| IPOEKTOB
4. Pasznen 3. OcHOBEI Jlekuus-BU3yanu3anus, JIeKUUsA-IHaior, JeKus ¢ pazdopom
DIIEKTPOIUHAMUKH KOHKPETHBIX  CHUTYyallMil, = CEeMUHap-IUCHYyT,  MNpOOJIEMHBIN
CEMHMHAp, pCEIIEHUE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,

«Mo3roBas araka», METOJ| IPOEKTOB
5. Paznen 4. Konebanus u Jlekuus-BU3yanu3anus, JIeKUUsA-IHaior, JeKus ¢ pazdopom
BOJIHBI KOHKPETHBIX  CHUTYyallMil, = CEeMUHap-IUCHYyT,  MNpOOJIEMHBIN
CEMHMHAp, pEIIEHUWE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,

«Mo3roBas ataka», METOJ| IPOEKTOB
6. Pa3znen 5. DieMeHTHI Jlekuus-BU3yanu3anus, JIeKUUsA-IHaior, JeKus ¢ pazdopom
KBaHTOBOM (pU3UKU KOHKPETHBIX  CHUTYyallMil, = CeMUHap-IUCHYyT,  MNpOOJIEMHBIN
CEMHHAp, pEIIEHUE CUTYallMOHHBIX M KOHTEKCTHBIX 3aj]ady,

«Mo3roBas ataka», METOJ| IPOEKTOB
7. Paznen 6. Beenennast u ee  Jleknus-pusyanusanus, JEKIHsI-IHANIOr, JIEKIUsS ¢ pa3dbopom
SBOJIIOLIHS KOHKPETHBIX  CHUTYyallMil, = CEeMUHap-IUCHYyT,  MIPOOJIEMHBIH
CEMHHAp, pEIIEHUE CUTYallMOHHBIX M KOHTEKCTHBIX 3aj]ady,

«Mo3roBas ataka», METOJ] IPOEKTOB

Xumus

8. Beenenue Jlekuus-Bu3yanu3anus, JIeKUUsA-IUaior, JeKIus ¢ pazdopom

KOHKPETHBIX  CHUTYyallMil, CEMUHap-IUCOYyT, NpOoOJIEMHBIH




CCMHUHAp, PCIICHHUC CUTYAOWMOHHBIX MW KOHTCKCTHBIX 3a1aa4y,
«Mo3ropas aTaKa», MCTOJ ITPOCKTOB

9. Paznen 7. OcHOBHBIC Jlexuusi-Bu3yanu3anus, JEKIUS-Idajaor, JEeKIus ¢ pa3dopom
MOHSTHS U 3aKOHBI XUMUHM  |[KOHKPETHBIX  CUTyalUd,  CEMHHAp-AMCIYT,  IMpOOJEMHBIN
CEeMHHAp, pELICHUE CUTYAl[MOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBast araka», METOJ IPOEKTOB
10. Paznen 8. [lepuonnueckuit |Jlekuusi-Busyanuzanusi, JIeKIUsA-AHANOr, JEKIUs ¢ pa3dopom
3aKkoH U Ilepronnyeckas KOHKPETHBIX  CHUTyallMil, = CEMUHap-IUCHYyT,  IPOOJIEMHBIN
cUCTeMa XUMHUYECKUX CEeMHHAp, pELICHHE CUTYAl[MOHHBIX M KOHTEKCTHBIX 3ajad,
PIIEMEHTOB «Mo3roBast aTaka», METOJ IPOEKTOB
J1.11. MennaeneeBa
11. Pasnen 9. Ctpoenue Jlekuus-BU3yanu3anus, JIEKUUsA-IUaior, JeKIus ¢ pazdopom
BEILIECTBA KOHKPETHBIX  CUTyallMi,  CeMHUHap-AMCIyT,  MPOOJIEMHBIN
CEMHMHAp, pEIIECHUE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,
«Mo3roBast aTaka», METOJ IPOEKTOB
12. Paznen 10. Boga. PactBops! [Jlekius-pusyanusanus, JIEKIHUS-IHATIOr, JIEKIUs ¢ pa3dopom
KOHKPETHBIX  CUTyallMif, = CeMHUHap-AMCIyT,  MPOOJIEMHBIN
CEMHHAp, pELIEHUE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,
«Mo3roBast aTaka», METOJl IPOEKTOB
13. Pasznen 11. Xumunueckue Jlexuus-Bu3yanusanusi, JIEKIUSI-AUalIor, JEKIUs ¢ pa3dopom
peaxkuuu KOHKPETHBIX  CUTyallMi,  CeMHUHap-AMCIyT,  MPOOJIEMHBIN
CEMHHAp, pEIIEHUE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,
«Mo3roBast aTaka», METOJ IPOEKTOB
14. Paznen 12. Knaccudukanus [Jlexnus-usyanusanus, JIEKIHUS-IHAIOT, JIEKIUsS ¢ pa3dopom
HEOpPraHMYEeCKUX KOHKPETHBIX  CUTyallMi,  CeMHUHap-AMCIyT,  MPOOIEMHBIN
COCIMHEHUI U UX CBOWCTBA [CEMHUHAp, PELICHUE CHUTYAallMOHHBIX M KOHTEKCTHBIX 3aJad,
«Mo3roBast aTaka», METOJl IPOEKTOB
15. Paznen 13. Metasisl u Jlekuus-Bu3yanu3anusi, JIEKUUsA-AHaior, JeKus ¢ pazdopom
HEeMeTaJlJIbl KOHKPETHBIX  CHUTYyallMi, = CEMUHap-IUCHYyT,  MIpOOJIEMHBIN
CEMHMHAp, pEIIEHUWE CUTYalMOHHBIX M KOHTEKCTHBIX 3ajady,
«Mo3roBas araka», METOJ| IPOEKTOB
16. Pasnen 14. OcHoBHBIE Jlekuusi-Bu3yanu3anus, JEeKUUsA-IHanor, JeKus ¢ pazdopom
MOHATUS OPTaHUYECKON KOHKPETHBIX  CHUTYyallMil, = CEeMUHap-IUCHYyT,  MNpOOJIEMHBIN
XUMHUU CEMHMHAp, pCEIIEHUWE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,
U TEOPHS CTPOCHUS «Mo3roBast aTaka», METOJ IPOEKTOB
OpPraHMYECKUX COECAVUHEHUN
17. Pasnen 15. Yrnesogopoas! ulJleknus-su3yanuzanus, JeKIUS-IUalor, JeKIus ¢ pa3dopoM
UX IPUPOJHBIC UCTOYHUKHM |[KOHKPETHBIX  CHUTyalluil,  CeMMHap-TUCIYT,  MIpOOJIeMHBIH
CEMHHAp, pEIIEHUE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,
«Mo3roBast aTaka», METOJ IPOEKTOB
18. Paznen 16. Jlexuus-Bu3yanusanusi, JIEKIUsI-IUaior, JEKIUs ¢ pa3dopom
Kucnoponconep:xamue KOHKPETHBIX  CUTYyallMi,  CEeMHUHap-AMCIYT,  MPOOIEMHBIN
OpraHHyYecKue CEMHHAp, pEIIEHUE CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,
COEIMHEHUS «Mo3roBast aTaka», METOJ IPOEKTOB
19. Paznen 17. Jlexuus-Bu3yanusanusi, JIEKIUsI-IUaior, JEKIUs ¢ pa3dopom
A30TCozeprKalue KOHKPETHBIX  CUTYyallMi,  CeMHUHap-AMCIYT,  MPOOIEMHBIN
OpraHUYECKHUEe COCTUHEHUS. [CEMUHAp, pEUICHHEe CHUTYAallMOHHBIX M KOHTEKCTHBIX 3ajad,
[Tommepsl «Mo3roBast aTaka», METOJ IPOEKTOB
20. Paznen 18. Xumust v )xu3Hb Jlekuusi-Bu3yanu3anus, JEKIUA-IUajior, JEKIus ¢ pa3dopom

KOHKPETHBIX  CUTYyallMif, = CeMHUHap-AMCIYT,  MPOOJIEMHBIN
CEMHHAp, pelIeHHWEe CUTYallMOHHBIX M KOHTEKCTHBIX 3ajady,

«Mo3ropas aTaKa», MCTOJ ITIPOCKTOB




21.

Pa3nen 19. Xumusa u
OpraHu3M YeJIOBEKa

Jlekuus-Bu3yanu3anusi, JEKUUsA-Iuanor, JeKIus ¢ pazdopoMm
KOHKPETHBIX  CUTYallMif, = CeMHHAp-AMCIYT,  MPOOJIEMHBIN
CEMHMHAp, pCIICHUWE CUTYallMOHHBIX M KOHTEKCTHBIX 3a1ady,
«Mo3roBas ataka», METOJ| IIPOEKTOB

22. Paznen 20. Xumust B ObiTy  Jlekumsi-BU3yanu3anus, JCKIUA-IUajIor, JEeKIus ¢ pa3dopom
KOHKPETHBIX  CHUTYyallMil, = CEMHHap-IUCHYyT,  IPOOJIEMHBIN
CEeMHHAp, pELICHHE CHUTYAl[MOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBast aTaka», METOJI TPOEKTOB
buosorus
23. Pasnen21. buonorus - Jlexuus-Bu3yanusanusi, JIEKUMs-IUANor, JIEKIHUs ¢ pa3dopom
COBOKYITHOCTb HayK O KOHKPETHBIX  CUTyallMi,  CeMHUHap-AMCIyT,  MpPOOJIEMHBIN
PKUBOW TIPUPOJIE. CEeMHHAp, pELICHHE CHUTYAl[MOHHBIX M KOHTEKCTHBIX 3ajad,
MeTobl Hay4yHOTO «Mo3roBast aTaka», METOJ IIPOEKTOB
MO3HAHUS
B OMOJIOTUU
24. Pa3nen22. Knerka Jlekuus-BU3yanu3anus, JIEKIUsA-IUaior, JeKIus ¢ pazdopom
KOHKPETHBIX  CUTyallMi, = CeMHUHap-AMCIyT,  MPOOIEMHBIN
CEeMHHAp, pEIICHHE CHUTYAI[MOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBast aTaka», METOJl IPOEKTOB
25. Pasnen 23. Opranusm Jlexuus-Bu3yanusanusi, JIEKIUSI-AUalIor, JEKIUs ¢ pa3dopom
KOHKPETHBIX  CUTyallMi,  CeMHUHap-AMCIyT,  MPOOJIEMHBIN
CEeMHHAp, pCEIICHHE CHUTYAIlMOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBast aTaka», METOJl IPOEKTOB
26. Pasnen 24. Bun Jlexuus-Bu3yanusanusi, JIEKIUSI-AUalIor, JEKIUs ¢ pa3dopom
KOHKPETHBIX  CUTyallMi,  CeMHUHap-AMCIyT,  MPOOIEMHBIN
CEeMHHAp, pEIICHHE CHUTYAI[MOHHBIX M KOHTEKCTHBIX 3ajad,
«Mo3roBast aTaka», METOJl IPOEKTOB
217. Paznen 25. DxocucteMsl Jlekuus-Bu3yanu3anusi, JIEKUUsA-AHaior, JeKus ¢ pazdopom

KOHKPETHBIX  CHUTYyallMi, = CEMUHap-IUCHYyT,  MIpOOJIEMHBIN
CEMHUHAp, PCIICHUE CUTYAllMOHHBIX M KOHTEKCTHBIX 3ajady,

«Mo3roBas ataka», METOJ| IPOEKTOB

7.4. OoOpa3oBaTejibHbIE pe3yJbTaTbl oOy4darwmierocsi, ¢gopmupyemble B Ipouecce OCBOCHHS

AUCHMITUHBI
HaumenoBanue pasnena o0mieo0pa3oBaTenbHOM OO0pa3oBaresibHbIE PE3YNIbTAThI
JMCLIATIIMHEI OPJ | OPM | OPII
Pusuka
BBenenue 1-15 1-9 1-6
Pasznen 1. Mexanuka 1-15 1-9 1-6
Paznien 2. OCHOBBI MOJIEKYISIPHON (HU3HKH 1-15 1-9 1-6
Y TEPMOJMHAMUKHI
Pasznen 3. OCHOBBI 2JIEKTPOIMHAMUKHI 1-15 1-9 1-6
Paznen 4. Konebanus 1 BOJIHEL 1-15 1-9 1-6
Paznien 5. DneMeHTs KBaHTOBOM (pr3uku 1-15 1-9 1-6
Paznen 6. Beenennast u ee 9Bosronust 1-15 1-9 1-6

Xumusa

Bsenenue

051/0;61}1 U HEOP2cAHUYECKA XUMUA

Paszgen 7. OcHOBHBIE TTOHITHS U 3aKOHBI XUMUH 1-15 1-9 1-6

Paznen 8. [lepuoanyeckuii 3aK0H U
[lepuoanueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J.W. Menneneena

1-15 1-9 1-6




Paznen 9. CtpoeHue BemecTBa 1-15 1-9 1-6

Paznen 10. Bona. PactBopsl 1-15 1-9 1-6

Paznen 11. Xumudeckue peakiuu 1-15 1-9 1-6

Paznmen 12. Kitaccudukanus HeOpraHmIeCKux 1-15 1-9 1-6

COCIMHEHUN U UX CBOICTBA

Pazpgen 13. MeTtaiiel 1 HEMETAILIb 1-15 1-9 1-6
Opeanuueckas Xumus

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

XUMHUH U TEOPHUS CTPOCHHSI OPTaHUIECKIX

COCTUHEHUN

Pasznen 15. YriieBogopopl U uX NpUpPOAHbBIE 1-15 1-9 1-6

HCTOYHUKU

Paznen 16. Kucnopoaconepskamue opraHu4eckue 1-15 1-9 1-6

COeIMHEHHS

Paznen 17. A3oTcoaepikaiiyue opraHuyecKue 1-15 1-9 1-6

coenuHeHUs. [lomepnl

Pazmen 18. XuMus 1 )KU3Hb 1-15 1-9 1-6

Paznen 19. Xumus u opraHusm yenoBeKa 1-15 1-9 1-6

Pasznen 20. Xumus B ObITy 1-15 1-9 1-6

buogorus

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

JKUBOU ITpUpoae. MeTo1bl HAy4YHOrO IO3HAHUS

B Onosoruu

Paznen22.Kierka 1-15 1-9 1-6

Paznien 23. Opranuszm 1-15 1-9 1-6

Pazgen 24. Bug 1-15 1-9 1-6

Paznen 25. DxocucreMsl 1-15 1-9 1-6

8. ®oH/ 01IeHOYHBIX CPEACTB /JIsl IPOBeAeHUSs MPOMEKYTOUHOMH aTTeCTALMHU M0 JUCHUNIHHE

KOHTpOJII) KadyeCTBa OCBOCHHA NUCHUIIJIMHBI BKIIOYACT B ceos TGKanHfI KOHTPOJIb YCIICBACMOCTHU
U TPOMEXKYTOUHYIO aTrTecTanuio oOydarommxcs. [IpomexyTodHas arrecTanusi OOYYaromIMXCS IO
JTUCIUTITUHE TIPOBOAUTCS B (hopme auddhepeHIInpoBaHHOTO 3a4eTa.

KOHKpeTHbIIl TepevyeHb THUMOBBIX KOHTPOJIBHBIX 33JaHUN M HMHBIX MAaTE€pUalOB [Jisi OLEHKH
PE3YIBTATOB OCBOCHUA JUCHUIIIIMHBI, a TAaKXKC OIIMCAHHC nmokaszarejieii u KpUTCPUCB OLICHUBAHUA
KOMITETEHIIMI MPUBEACH B (DOHIE OIICHOYHBIX CPEACTB IO IUCIUTUIHHE.

9. MeToauyeckne yKazaHus sl 00y4aOUUXCsl PU OCBOEHUH JUCHUNIMHBI

i oOecriedeHHs] CHUCTEMATHUECKOM M PperyisipHON paboThl MO M3YyYEHUIO IUCLMIUIUHBI U
YCTIEUTHOTO MPOXOKIEHUS MPOMEKYTOUHBIX U UTOTOBBIX KOHTPOJBHBIX MEPOMNPUATHI O0ydaromemycs
PEKOMCHAYCTCA PEryJIIpHO H3YYaTh KAXKAYIO TEMY AUCHUIIIIMHBI, aKTUBHO YYaCTBYSA B ayJAUTOPHBIX
3aHATHUSX U B XOJI€ PeaTn3alliu Pa3InIHbIX POPM CaMOCTOSATEIHHON WHANBUIYATbHON paOOTHI.

[Ipu npoBeaeHNN y4eOHBIX 3aHATUN MO TUCHUIUIMHE UCIOJIB3YIOTCS CIEyIoIIe 00pa3oBaTelbHbIE
TEXHOJIOTUH (B TOM UHCII€ MHTEPAKTHUBHBIE):

Jleknusi-Bu3yaau3zauuss — ¢opMa TMPOBEAEHUS JIEKIIMOHHOTO 3aHATHSA, B XOAE KOTOpOM
aKTUBH3AlMs TIpolecca OOy4YeHUS TPOUCXOAMWT 3a CUET HATNIAJHOCTH M MPOOIEMHOCTH H3JI0KECHHUS
M3Yy4aeMOro Marepuana, Korja rnepej ayIuTOpuel CTaBsTCs pa3iHyHble MPOOJIIEeMHbIE 3a/1a4H, BOIPOCHI,
PacKpbIBalOTCS MPOTUBOPEUHS, MOOYXKAAIOIINE COBMECTHO MCKATh MOJIXO/ABI K UX pelleHuto. B nexium-
BU3yaJIM3alluy Tepefada WHGOPMAIMKM COMPOBOXKIACTCA TMpe3eHTAIUue (IeMOHCTpamuel ydeOHbIX
MaTepualoB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMaxX, B TOM YHUCIE WJUIFOCTPATHUBHBIX,
rpaduyecKux, ayino- U BUJEOMATEPHAIIOB).

Jlekuusi-quajor — mpeArnoaraeT nepeaady yueOHOro COAepKaHHs Yepe3 CEepPHi0 BOMPOCOB, Ha
KOTOpbIe 00y4aroImuics JOKEH OTBEYaTh HEMOCPEACTBEHHO B XO/1€ JICKIUH.

Jlekuuss ¢ pa30opoM KOHKpeTHbIX curyauumii. lcmone3dys nanHyo GopMmy JIeKIHH
npenojaBaTenb s 00Cyx1eHus: GOopMyIUpyeT KOHKPETHYIO CUTyaluio. M3noxenne cutyauu JOHKHO



OBITh OYEHb KPAaTKHM, HO COJIEPXKATh JOCTATOYHYIO MH(OPMALIUIO ISl OLIEHKU XapaKTEPHOTO SIBJICHUS U
oOcyxaenus. OOCyxaeHUEe CUTYyallMil, KaK MPaBWJIO, MPOUCXOJUT KOJJICKTUBHO, 33/1a4a MperoaaBaTess
IIPU 3TOM - HAIIPAaBUTh AUCKYCCHUIO B HYXKHOE pyciio. BaxHo, 4T00BI 00CYKICHNE CUTYyallul 3aKOHUYMIIOCH
aHAJIM30M W HEOOXOIMMBIM BBIBOJIOM, KOTOPBIH JaeT WiIM OOydaroliuiica, WIM IpernojaBaTesb (B
3aBHCUMOCTH OT KOHKPETHBIX YCIOBH).

I[IpoGaemubiii cemuHap. OcCOOEHHOCTHIO TaKOTO CEMHUHApa SBJSETCS HAIMYUEe JUCKYCCHH.
3a0maroBpeMeHHO, IPEeroAaBaTeNieM CTaBUTCSA Iepe] OOydyarolMMHUCS NpoOJeMHas CUTyalus, Tema.
OObyuaromuecs caMOCTOSITEIBHO OCYILIECTBIISIOT OJATOTOBKY K CEMUHApPY, BEAYT NOUCK UH(POPMAIIHH.

Cemunap-qucnyT. 37ech HMHUIMATHBA OOYYAIOUIMXCS HE OrpaHMYeHAa KOHKPETHOW Y3KOH
npoOeMoil WM MpoOJEMHOM cUTyaruel, a, Ha00OpOT mpemIaraercss oOCyauTh JUOO0 Mpolecc, JIM00
YCIOBHSL C Y4Y€TOM KOMIUIEKCHBIX MO3MIMHA. B mporecce aucmyTa €ro y4acTHHKH BBICKA3bIBAIOT
pa3iMyYHbIC CY)KJIEHUS, TOUKU 3PEHHUSI, OLICHKU Ha T€ WJIM UHbIE COOBITHS, IPOOIEMBI.

PeunreHne cUTYallMOHHBIX M KOHTEKCTHBIX 3a/4ay. 3agada — Iejb, 3aJaHHAas B KOHKPETHBIX
ycinoBusiX W TpeOyromas 3¢¢GeKTHBHOTO crmocoda €€ JOCTIKEHHs. YUYeOHBIE 3aJladd  MOXHO
KiIaccu(uIupoBaTh 1O pPa3HBIM OCHOBaHMAM. B YacTHOCTH, B COOTBETCTBHHM C XapaKTEpOM
aHAJIM3UPYEMOM CUTYallMd MOKHO BBIIECIUTDH CIEIYIOIIME 3a/1ayi: BBIMONHSIOMNE (PYHKIUN OBIIAJCHUS
METOAOJOTHEH W  TEOPETHYECKHMMH  3HAHUSAMH;  BBIIONHAIOMME  (GYHKOUIO  (OPMHUPOBAHUS
npoecCHOHANBHBIX KOMIIETEHIUH; BBIMONHSIOMNE (YHKIUH OBIAACHUS TPYJOBBIMU JIEHCTBUAMU,
HOpPMaMH U TpaBUJIaMH MPO(EeCCHOHATBHON eI TETbHOCTH.

MeTtoa pelieHds CUTYAlMOHHBIX 3a7a4 COCTOMT B TOM, YTO OOy4arol[uecsi, 03HAKOMUBIINCH C
ONMCaHWEM TPOOJIEMBI, CAMOCTOSTEIBHO AaHATH3UPYIOT CHTYAlHIO, JUATHOCTUPYIOT MpoOieMy H
MIPEJICTABJISIOT CBOM HJEH W PEIIeHUs B TUCKYCCHU C JAPYrUMU oO0ydaeMmbIMU. B 3aBHUCHMOCTH OT
XapakTepa OCBEIICHHs MaTephaja HCIOJIb3YIOTCA CHTYAlUU-WIIIOCTPAIlMH, CHUTYallUU-OLCHKH |
CUTYaIlUU-YIIPKHEHUS.

Curyanus-wiTiocTpanus 3akiiovyaeT B cede mpuMep u3 MpoecCHOHATBHONW TMPaKTHKH (Kak
MO3UTUBHBIN, TaK ¥ HETATUBHBIN) U CIIEAYyeT MPEIJIOKHUTh CIIOCO0 €€ PelIeHus.

Curtyanus-oneHKa mpeacTaBiser co00il OMMcaHne CUTyallud U BO3MOXKHOE PEHICHHE B TOTOBOM
BUJIE: TPeOYeTCs TOJIBKO OLIEHUTh, HACKOJIBKO OHO MPaBOMEPHO U 3 (HEKTUBHO.

Curyanus-ynpakHeHde COCTOMT B TOM, YTO KOHKPETHBIM »3MH304 NpodecCHOHATHHON
JEeSTeNIbHOCTH TOJATOTOBIIEH TaK, 4TOOBI €ro pelieHrue TpedoBano Kakux-In0O CTaHJAPTHBIX JEHCTBUH,
HarpuMep, 3anoJHEeHUsT (OpM, TIOATOTOBKU JOKYMEHTOB, MCIIOJIb30BAaHHSI HOPMATHBHBIX TOKYMEHTOB U
T.1.

CuTyallMOHHBIA aHAJIM3 BKIIIOYACT METOJ aHAIM3a KOHKPETHBIX CHUTYaIlMi, KeHC-MeToX, METO.
CUHIUJEHTAY).

«Mo3rosasi ataka» — akTuBHas (opma oOyueHus, ObICTPBIM U APPEKTUBHBIN cr10COO BBIPaOOTKU
nyTell peoioeHus TPy IHOCTEH U pa3pelieHus: IPOTUBOPEUNH.

JlaHHBI MeTOJ oOmpefensercs Kak Ccrnocod MOOWIM3alMM 3HAHUM, OMNbITAa M TBOPYECKHX
crniocoOHocTel oOyuatomuxcs. beicTpoe u akTUBHOE 00CyKeHHEe PoOIeM U CIIOCOOOB UX pEIlIeHHs JaeT
OTIpeIeNIeHHBI cuHepreTudeckuii dpdext. Ero cyrh B TOM, YTO y4acTHHKaM paOOTHI MpeIyiaraercs
BBICKa3bIBaTh KAaK MOXHO OOJbIlIeé BApUAHTOB pELIEHHUsS MpoOJEeMbl, B TOM 4YHCIE U CaMbIX
(dantactuueckux. lIpemogaBarens coobmaer oOydaronuMcs CyTh perraemoi mpoOsiemsbl. [IpoGiema
JOJKHA ObITh 00O3HAYEHAa YETKO M MOHATHO. BakHO, 4TOOBI NMpH NMPOBEAEHUU «MO3TOBOW aTaku» B
Ipynne co3JaBajach HENpUHYXKJIeHHas atMmocdepa. Yem Oonpmie wuzaei, tem myume. Crenyer
CTPEMHTHCS, YTOOBI MPEATIOKEHHS TOCTynanu OobicTpo. [IpernonaBaTens, BeAyUi «MO3TOBYIO aTaKy» He
UMeeT MpaBa KOMMEHTHPOBAThH WIIM OIICHWBATh BHICKA3bIBAHHS YIACTHUKOB, HO B TO )K€ BPEMsI OH MOXKET
IpepbIBaTh BBHICTYIUIEHUE WM YTOUYHATH CYTh BBICKa3bIBaHMs. Bce BbICKa3aHHBIE MAEU JOJDKHBI OBITH
3aIMcaHbl Ha JOCKE.

MeTtox mNpoekTOB - TpeanojiaraeT  pelieHue  MpoOJieMbl, KOTopas —IMpeaycMaTpUBaeT
WCTIOJIb30BaHUE PAa3HOOOPA3HBIX METO/JOB M CPEICTB OOYYCHHUs, a TakKe WHTETPUPOBAHWE 3HAHUN U
YMEHUI U3 paznuuHbIX oOnacteil 3HaHUSA. JlaHHBIA METOJOTHOCHUTCS K HCCIEI0OBaTEIbCKUM, KOTIa
O0yJaroIuiCs TPOXOAUT BCE OTambl IMO3HAHMSA: OT BO3HHKHOBEHHS NPOOJIEMHOW CHUTyallud W ee
NEePBOHAYAIILHOTO aHalIM3a K TIIOUCKY MyTeid pemeHuss npobiembl. OH 1MO3BoJIsieT (OPMHUPOBATH



CIOCOOHOCTH, TO3BOJISIOMNE 3(PPEKTUBHO IEHCTBOBATH B peabHON MPO(EeCCHOHANBHON WM KU3HEHHOM
CUTYyallud, 4YTO TIO3BOJISIET OOYyYarolMMCS aJanTUPOBAThCS K HU3MEHSIOIIMMCS YCJIOBUSAM, THOKO
pearupoBaTh Ha BBI3OBBI, BO3HHKAIOIIME B XOJI€ PEANbHOH npodeccrHoHanbHOW NMpakTUKU. lIpoekTHas
pabora sBisercs QOpMON NEATENbHOCTH, B KOTOPOH BO3MOXXHO (DOPMHUPOBAHHME CIIOCOOHOCTU K
OCYILECTBICHHIO OTBETCTBEHHOTO BbIOOpa. OCHOBHBIE THIIBI IPOEKTOB, KOTOPHIE MOXHO HCIOJIB30BAThH B
nporecce 0O0y4YeHMsI: HCCIEeIOBATENIbCKUI MPOEKT — CTPYKTypa HpuOiImkeHa K ¢opMmaTy HayqyHOTO
UCCIIEIOBAaHMS (JJOKA3aTeIbCTBO aKTYaJIbHOCTH TEMBI, ONpE/eIeHne Hay4HOH NHpoOieMbl, mpenaMeTra H
o0OBEKTa HCCcieloBaHuUs, LeJe U 3a1ad, METOJOB, MCTOYHUKOB, BBIABI)KEHUE TUIIOTE3bl, 0000IIeHHE
pe3yabTaTOB, BBIBOJBI, 0003HAUEHHWE HOBBIX MPOOJIEM); TBOPUECKUH MPOEKT, KaK MpPaBUIO, HE HMEET
JEeTallbHO  IPOpabOTaHHOM  CTPYKTYpbl;  y4eOHO-TIO3HABaTelbHas ACSITENbHOCTh  OOY4YaIOLIUXCS
OCYIIECTBISICTCA B paMKaX PaMOYHOTO 33JaHusl, HOJUUHSSACH JIOTUKE U MHTEPECaM YYaCTHUKOB MPOEKTA,
KaHpPy KOHEYHOTro pe3ynbTara (razera, GuibM, Mpa3gHUK U T.I1.); HTHPOPMALIMOHHBIA MPOEKT — y4eOHO-
MO3HABAaTENIbHAs IEATEIBHOCTD C SPKO BBIPAKEHHOM 3BPUCTHUYECKON HAIMPABICHHOCTHIO (TIOMCK, OTOOD H
cucremMarusanus MHGOPMAIMU O KAaKOM-TO OOBEKTE, O3HAKOMJICHHE YYaCTHHKOB IPOEKTa C JTOU
nH(popManuei, ee aHanu3 U 0000IICHNE IS TPE3SHTAMH 00Jiee MUPOKON Ay TUTOPHUH ).

CamocTrosiTesibHas padoTa oOydyaroUMXcs MPEANoaraeT cCaMOCTOATEIbHOE U3yUYEeHUE OTAEIbHBIX
TEM, JIOMTOJHUTEIHHYIO TIOATOTOBKY 00YJaIOUIMXCS K KQKIOMY ITPAKTHYECKOMY 3aHSATHIO.

[Ipu u3yueHUM coaep>KaHusl AUCHUILTUHBI OpraHU3alusl CaMOCTOSTENIbHON paboThl 00yJYaroIIuXCcs
JOJDKHA TIPENICTABIISATH €IMHCTBO TPEX B3aUMOCBS3aHHBIX (hOPM:

1) BHEayquTOpHAs cCaMOCTOSITeNIbHAs paboTa;

2) aynuTopHas CaMOCTOsITeNIbHAash paboTa, KOTOpas OCYIIECTBIISIETCS I0J] HENOCPEACTBEHHBIM
PYKOBOJICTBOM IpENoOaBaTes;

3) TBOpUeCKasi, B TOM YHCJIE HAYYHO-HCCIIEA0BaTEIbCKas padoTa.

B mpouecce wu3ydeHus TUCHUIUIMHBL OOYYarOIIMMHCA TMPEANIAraloTCs  CICAYIOUINE  BHJIbI
CaMOCTOSITENIbHOU paboThI:

MOATOTOBKA K MPAKTHYECKUM 3aHATUSM. OTOT BHUJ CAMOCTOSITENBHOM pabOThl COCTOUT U3
HECKOJIbKUX JTAIOB:

1) mnoBTOpeHME wu3ydyeHHOro wmarepuana. Jljigs STOro HCHOIB3YIOTCS KOHCHEKTHI JIEKIUH,
pPEKOMEHI0BaHHAst OCHOBHAS U JONIOJHHUTEIbHAS JINTEPATYPa;

2) yriyOnenue 3HaHuM mo Teme. HeoOxoaumo uMeromuiicss mMarepuan B JEKIUAX, Y4eOHBIX
nocoOusix nuddepeHImpoBaTh B COOTBETCTBUM C IMYHKTAMH IUJIaHa MPaKTUYECKOro 3aHATHs. OTAeNbHO
BBINKCATh HESICHBIE BONPOCHI, TEPMUHBIL. JlyuIie 3T0 AenaTh Ha MOJISIX KOHCHEKTa JIEKIIUU UM y4eOHOro
nocoOus. YTOYHEHHWE HAA0 OCYIIECTBHTh TIPU TIOMOIUIM CIPAaBOYHOW JIUTEpATypel (CIOBapH,
SHIMKIIONIEUUECKUE U3/IaHUs U T.]1.);

3) cocTaBieHHE Pa3BEPHYTOrO IUIaHA BBICTYIUICHHS, WM TPOBEJCHUS PACUCTOB, PEIICHHS 3ajad,
YIPA)KHEHUU U T.[.

pabora ¢ wH)OPMAIIMOHHBIMH KOMIBIOTEPHBIMH TEXHOJOTHSIMHU IpEanojaraet pa3paboTKy
IperoiaBaTeNeM 3a/laHui ¢ UCroyib30BaHeM VIHTepHeT-TeXHOIOTHil.

[TogoOHbIe 3amaHus ISl CAMOCTOSITEILHON pabOThl MOT'YT OBITH HaIllpaBJIEHbI Ha:

1) nouck u 06paboTky HHpOpMaIUY;

2) Ha OpraHU3aIMIO0 B3aUMOJICHCTBUSA B CETH;

3) 3agaHus MO CO3/aHUI0 Web-CTpaHHII,

4) BBIIIOJTHEHHUE TTPOEKTOB;

5) coznanue Mojernei.

3a/IaHMsl Ha TIOMCK W 00paboTKy wHGOpMAIlMd MOTYT BKJIIOUYATh: HamucaHue pedepara-o03opa;
PELIEH3HIO Ha CAlT MO TeMe; aHAJIN3 JINTepaTypbl M HCTOYHUKOB B CETH Ha JAaHHYIO TEMY, UX OILICHUBAHUE;
HaN¥MCaHUEe CBOETO BapHAaHTA IUIaHA JICKIIMW; IMOATOTOBKY JOKIIAAa; COCTAaBIICHHE OMOIMOrpaduvecKoro
CMHCKA; O3HAKOMJIEHHE C MpO(ecCHOHAIBHBIMU KOH(MEPEHIUAMH, aHaIU3 OOCYXKIEHHUS aKTyaJbHBIX
pooJieM.

Hanmcanue pedeparoB u noknanoB. Pedepar - 3T0 KpaTkoe H3JI0KEHUE COAEP)KaHUS HAyYHBIX
TPYAOB WJIHM JINTEPATYpPHBIX MCTOUYHUKOB MO OmpereneHHOH Teme. Jlokmax - myOnmyHOE coOOIIeHHeE,
MpeJCTaBIsIoNIee COO0H pa3BepHYyTOE H3JI0KEHUE ONPEICTICHHON 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 3aHATHSA. 3aTe€M M3J1araloTcsi OCHOBHBIC IMOJIOXKEHHUS MNPOOJIEMbl U JENAIOTCS 3aKIOYeHUue Hu
BBIBOIbI. B KOHIIE paboTHhI JaeTcs MOAPOOHBIN MTePEUCHb JIUTEPATyPHBIX

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

paborta ¢ nurepaTypoil. OBiajieHne METOJAMYECCKUMHU MpUEMaMH PaOOTHI C JIUTEPATypOl 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 00OOCHOBAHHE TJIABHON MBICITH U BHIBOJIOB.

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 y9acTHUsl B HAYYHBIX HCCIICOBAHUSX.

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) co CHeHualucTaMd WM OOy4YaloUIMMHCS JAPYTuX 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 CIIEIMAIMCTAMU YePE3 ICKTPOHHYIO MOUTY.

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

KoanuectBo CemecTpsl
. yacos/ 1
Buja camocTosiTeIbHOM padoThI
3a4€eTHBIX 2
eIHHUI
MOJITOTOBKA K MPAKTHYECKIM 10 7 3
3aHSTHSIM.
pabota ¢ nHpOpPMAITHOHHBIMU 11 8 3
KOMIBIOTEPHBIMU TEXHOJIOTUSMHU
3aJlaHus Ha MOUCK U 00paboTKy
uHpopMauu 12 ! 4
HanucaHue peepaToB U JIOKJIAJ0B 11 8
paboTa ¢ TUTEpaTypO. 11 7 4
Bcero: 55 37 18
11. OcHOBHAasi ¥ [IONOJHUTEJbHAsl JIMTepaTypa, Heo0XoAuMass [Jisi OCBOEHHUs
AUCUHMIIHHBI:
a) OCHOBHas JIMTEpaTypa
1. ActpoHomusi [DneKTpoHHBIN pecypc] : yueb. mocodue mist CIIO / mon pen. A.B.
Konomuena, A.A. Cadonosa. - M. : FOpaiir, 2018.
2. BacuibeB, Anb0epT AdanacbeBud. Gusnka [DneKTpoHHBIN pecypc] : yued. mocodue st
CIIO / A.A. Bacunbes, B.E. ®enopos, JI.JI. Xpamos. - M. : FOpaiit, 2018.
3. Otroukuit, ['ernannii [TaBnoBuu. EcTecTBO3HAaHME [ DNIeKTpOHHBIN pecypce] : yuel. u
npaktukyMm 1yt CITIO / T'.I1. Otronkwuii ; mox pea. I'.H. Ky3pmenko. - M. : FOpaiit, 2018
4. Caenko, O.E. EctecTB0o3Hanme [ DnekTpoHHBIH pecypc] : yaed. mocodue mist CIT1O / O.E.
Caenko, T.II. Tpymuna, O.B. Apytionss . - M. : Knopyc, 2015.
S. Cypuxkos, Buktop BacunbeBud. EcrecTBo3Hanue: usuka [DneKTpoHHBIN pecypce] : yueo.
noco6ue st CIIO / B.B. Cypukos. - M. : FOpaiir, 2018.
6. S3eB, Cepreit ApkrypoBud. ActpoHomus. ConHeuHas cuctema [ DJIeKTpOHHBIH pecypc] :

yue6. nocobue qis CIIO / C.A. S3es . - M. : FOpaiir, 2018.




0) JOMOIHUTENBHAS TUTEpATypa

1. Aiizeniion, Anekcanap EdbumoBuu. @usnka [ DneKTpoHHBINA pecypc] : yuel. ¥ MpakKTHKyM
s CI1O / A E. Aiizennon. - M. : FOpaiir, 2018.

2. KpaBuenko, Hukomait FOpreBruy. @usnka [DneKTpoHHBIN pecypc] : yued. u mpaKTUKyM
st CITO / H.FO. Kpasuenko. - M. : FOpaiir, 2018.

3. Tpodumona, Taucust IBanoBHA. PyKOBOACTBO K pelIeHHIO 3a1a4 1Mo (pu3uke
[DnexTpoHHEI pecypc] : yueb. mocodue mns CITIO / T.U. Tpodumosna. - M. : FOpaiit, 2019.

4, CwmupnoBa, Mapuna CepreeBHa. EctrecTBo3Hanue [ DeKTpOHHBIHN pecypc] : yued. u
npaktukym g CITO / M.C. CmupnoBa, M.B. Hexmonosa, T.M. CmupsoBa. - M. : FOpaiit, 2018.

5. 3amapaeB, Buktop AsnekceeBnd. AHaTOMUs [ DIEKTPOHHBIN pecypce] : yued. mocodue s
CIIO / B.A. 3amapaes. - M. : FOpaiirt, 2018.

6. ®oncosa, Haranus AnekcanapoBHa. AHATOMUSA LIEHTPAIbHON HEPBHOU CUCTEMBI
[DnextponHsIii pecypc] : yueb. mist CI1O / H.A. @oncora, B.A. 1yosiaun, N.FO. Ceprees. - M. :IOpaiir,
2018.

12.Ilepeyenb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOU ceTu UHTepHeT, HEOOX0AMMBIX
OJIsd OCBOCHUSA JUCIHUIIJIMHBI
1. https://resources.mgpu.ru/findbooks.php?pagenum=9
https://resources.mgpu.ru/discplist.php?mode=library
WWW.mgpu.ru
www.fipi.ru

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

www. biology. asvu. ru (Bes 6uonorus.CoBpeMeHHast OMOJIOTHs, CTaTbU, HOBOCTH, OMOIMOTEKA)

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 («Xummus. OOpa30BaTENbHBINA CAUT IJIS INKOJIBHUKOB))
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 (oqumnuazna «Ilokopu BopoOGbeBsl ropsi»)
16. www. window. edu. ru/ window (ExuHoe okHO JocTyna Kk oOpa3oBaTesbHBIM pecypcam VHTepHeTa
10 OMOJIOTHN)
13.lepeyens  MHPOPMALMOHHBIX  TEXHOJOTHWii, HMCHOJIB3yeMBIX TMPH  OCYUIECTBJIEHUHU
0o0pa30BaTeIbHOIO Mpolecca Mo AMCHUILIMHE, BKJIYas NepevyeHb NPOrpaMMHOro odecrnieyeHust U
HH(GOPMAIIMOHHO-CIPABOYHBIE CHCTEMBbI
UH(POPMALIMOHHBIE TEXHOJOTHUH 00paboTku rpadudeckoil uHopManyy; HHPOPMALMOHHbIE
TEXHOJIOTUU TIepeladd NaHHBIX M PACIpOCTpaHEHUS HWHPOpMaluu; HWHPOPMAIMOHHBIE TEXHOJIOTHH
XpaHEeHUsl JaHHBIX; HH(GOpPMAIMOHHBIE TEXHOJIOTUM HAKOIIEeHUs JaHHbIX. CereBble (JIOKAJIbHBIE,
TEepPUTOpHANBHBIE, TPOBOAHBIC, OECHpPOBOAHBIE W  1p.) HWHPOPMALMOHHBIE  TEXHOJOTHH,
MH(OPMALMOHHbBIE TEXHOJIOTUU TPYNIOBON pabOThl, TUIEPTEKCTOBbIE MH(OPMAIIMOHHBIE TEXHOJIOIHUH,
MyJIbTUMEANIHBIE WH(GOPMAIMOHHBIE TEXHOJOTUH, OIEpallMOHHBIE cucTeMbl ceMelicTBa 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), MunucTepcTBa o0Opa3oBaHusi U Hayku Poccuiickoit
deneparun (WWw.informica.ru), Hayunas saekTpoHHas oubnmmoreka http://elibrary.ru/.
14. MaTepuaabHO-TeXHUYECKOe odecrieyeHHe 001meo0pa3oBaTe1bHOM JUCHMIIJIMHBI:

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 3aHSATHS M B NEPUOJ] BHEYUEOHOH NesTEThHOCTH
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 (CanlluH 2.4.2 N2 178-02) u ObITh OCHAIICHBI THIIOBBIM
000pyJIOBaHUEM, YKa3aHHBIM B HACTOAILIMX TPEOOBAHUAX, B TOM YHCJE CIIEHUAIN3UPOBAHHON yueOHOI
MeOeIbI0 U CpefcTBaMH 00yUYeHUsl, JOCTATOYHBIMU ISl BBIMOJIHEHUS TPEOOBAaHUN K YPOBHIO OJATOTOBKU
oOyyaromuxcs. B kabunere HOKHO OBITH MYJIBTUMEAUHHOE O0OPYHOBaHHE, MOCPEIACTBOM 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 qucnuiuinHbl bJ1.06 EcrecTBO3HAHUE BXOISAT:

*  MHOro()YHKIIMOHAJIBbHBII KOMILIEKC IPEToaaBaTes;

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

*  uH(OPMAIIMOHHO-KOMMYHHKAIIMOHHbIE CPECTBA;

* 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
MOCTAaHOBKH JIEMOHCTPAIIMOHHOTO M YYEHHYECKOTO HKCIIEPUMEHTA, PEaKTHBHI);

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

* BCHoOMoOrarejabHoe 000pyAOBaHUE;

* KOMIUIEKT TEXHHYECKOH JOKYMEHTAIlMd, B TOM YHCJE TIaclopTa Ha CpeacTBa OOYyYeHUs,
WHCTPYKLHUHU MO UX MCTIOJNIB30BAHUIO U TEXHUKE 0€30MacHOCTH;

*  OuOIMOTEYHBIN QOH/;

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

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

*  JIOCKa;

* IMEepPCOHAIBHBIA KOMITBIOTED, IPUHTEP, TEIEBU30D;

*  aKBapUYMBbI;

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

B 6ubnuoteunslii GoHA BXOAAT yUeOHUKH, YIEOHO-METOAMYECKHE KOMIUIEKThI, 00eCIeurBaoIne
ocBoeHHe obmeoOpazoBaTensHol aucuumiuHsel  bJ.06  EcTtecTBO3HaHHe, pEeKOMEHIOBAHHBIE WIIU
JOMYyIICHHbIE ISl WCIOJNB30BaHUS B NMPO(ECCHOHAIBHBIX  00pa30BaTEeNbHBIX  OpPTraHU3aIUIX,
peanu3yonmx 00pa3oBaTeIbHyI0 IPOrpaMMy cpeHero odero oopa3oBanus B npeaenax ocsoenust Ol
CIIO Ha 6a3e 0CHOBHOI'O 00LIET0 0Opa30BaHMUs.

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 obmieoopazosarenpHoil quctmminabl B/1.06 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, IPaKTUKyMaM, TectaM, Mmatepuaiam EI'D u np.).



