Moanwcar: OENEPA/IHOE [OCY/JAPCTBEHHOE BIOKETHOE OBPASOBATE/NBHOE BbICUWErO V1 TOCYAAPCTBEHHbIN
ATPAPHbIl YHUBEPCUTET"

®E[JEPATNLHOE FOCYIAPCTBEHHOE BIO[IXKETHOE OBPA3OBATENLHOE YUPEXIEHVIE Rt T CERASOBANIR "N IKA T OCYALCTOE 1ot AT PAPHOIA YHABEPO/TET, O P 1086801089505, OD. . 643 100 4-GEB1002604,
BICILEIO OEPAZOBAHIS "MUUYPYHCKUM FOCY JAPCTREHHMIN ArPAPHBIV it O 00y CTEE M IGE O IOE O3 ALOSATENHOL WPEXCEIVE BUCLIETO CEPASCBN in AN A
YHUBEPCUTET"

OEJEPAJIBHOE I'OCYAAPCTBEHHOE BIO/KETHOE OBPA30OBATEJIBHOE
YUYPEXIEHHUE BBICIIEI'O OBPA3OBAHUA

«MUYYPUHCKUU T'OCYJTAPCTBEHHBIN ATPAPHBINI YHUBEPCUTET

Kadenpa 6uonorun, xumun, 6€30MacHOCTH KU3HEACATEILHOCTH U METOIUK UX

NpenoaaBaHust
YTBEPXJEHA YTBEPXIAIO
pelieHrneM yueOHO-METOJUIECKOTO COBETA [Tpencenarens yueOGHO-METOANYECKOTO
YHUBEPCHTETA COBETa YHUBEPCHUTETA
(mpotokon Ne 7 ot 22 anpens 2026 1.) P.A. UYmup

«22» ampens 2026 t.

PABOYASA TITPOI'PAMMA JUCHUIIVIMHBI (MOAY JIS)

BUOJIOT'NMYECKASA XUMUA

Harmpasnenne noarorosku 44.03.01 Ilenarornueckoe obpasoBaHue
Hamnpasnennocts (npoduis) buonorus

KBanmudukamnms - 6akanaBp

Muuypunck — 2025



1. Ilesiu ocBOEHUSI AN CIUILIMHBI (MOILYJIA)

Henssmu  ocBoeHUs AMCHMIUIMHBI (Moxyisi) «buomornueckas Xumusy» SBIAIOTCS
dbopMupoBanre (QyHIAMEHTAIBHBIX 3HAHUH B 00MacTH OWOIIOTMYECKON XHMHH OCHOB
UCIIOJIb30BAaHUSI XUMUYECKUX 3HAHUM B MPAKTUUECKON KU3HU YEJIOBEKa.

[Ipy ocBOCHMM MAHHON MUCHUIUIMHBI YYUTHIBAIOTCS TPYIOBBIC (YHKIUU CIIETYIONINX
npoeCcCuOHATBHBIX CTAHJAPTOB:

01.001 «Ilemaror (memarormueckasi AEATEILHOCTh B cdepe AOIIKOIBHOT0, Ha4aIbHOTO
01.001 «Ilemaror (memaroruveckas AeATEILHOCTh B cepe AOMIKOIBLHOTO, HAYaJIbHOTO 00IIero,
OCHOBHOT'0 00111ero, cpeHero o0iero oopazoBanus) (BOCIIUTATENb, YUUTENb)», YTBEPKACHHBIN
puKa3oM MUHHUCTEPCTBA TpyJa U COIMaIbHOM 3amuThl Poccuiickoit ®enepanuu ot 18 okTsaOps
2013 1. Ne 544n (3apeructpupoBaH MwuHUCTepCTBOM toctuiiuu Poccuiickoit @eneparuu 6
nekabpst 2013 r., peructpanuonnsiii Ne 30550);

01.003 «Ilegaror HOMOJHUTEIHLHOIO 0Opa30BaHUS JETEH U B3POCIHBIX», YTBEPKICHHBIN
npukazoM MuHUCTEpCTBa TpyJa M coluaibHOM 3ammThl Poccuiickoit ®denepanum ot 22
cetsa06ps 2021 1. Ne 6251 (3apeructpupoBaH MuHHUCTEPCTBOM IOCTHLMU Poccuiickoi
Oenepannu 17 nexadbps 2021 1., peructpanmonusiii Ne 66403).

2. MecTo nucHUIINHBI (MOAYJIs]) B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

HucrunnHa «buonmornueckass xumus» OTHOCUTCA K bioky 1 OOs3aTenbHOM YacTH
monayns «IIpeamerno-conepxarensublil (6uosorus)» (b1.B.01.03).

N3yuenne nmaHHOW MMCHMIUIMHBI Oa3upyeTcs Ha 3HAHUM JUCHUIUIMH: boTaHwmka,
buorexHomorus.

OcBoeHuE OaHHOW JUCHUUIUIMHBI SABJISETCS OCHOBOM [JIi TOCJEAYIOLIEr0 H3y4YEHUS
npyrux nuciuiuinH Teopust 1 Meronuka oOydeHus 1o Ouojoruu, OU3MONOTHS pacTeHUH, a
TaKXKE€ IMPOXOXKICHHUS MPOU3BOJCTBEHHOW I1€1aroru4ecKoi MPAKTUKH, TOATOTOBKH K
rOCyIapCTBEHHOW UTOTOBOM aTTECTALIUU.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHs 110 TUCHUILIHHE (MOIYJIIO),
COOTHECEHHBbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeIbHOII
MPOrpamMmabl

B pesynbraTe M3ydeHUs TUCHMIUIMHBI OOYYAIONIMKCS JIOJKCH OCBOMTBH CIICAYIOIIHE
TpyAOBBIE (GYHKIINH.

01.001 «lledacoe (nedacocuuecxkas OesmenbHOCMb 8 chepe OOUKOIbHO20, HAUANbHOZO
00we20, 0CHOBHO20 0bWe20, cpedHe20 0bue2o0 00pa308anus) (60CnUMAamMenb, YUUmesb)»:

A/01.6 O6menenaroruueckas Gpyuakmus. O0ydyeHue .

Tpynoseie nencTBYS:

- pa3paboTka M peanu3als IporpaMM ydueOHBIX JHCHUILIMH B pPaMKaX OCHOBHOM
00111e00pa30BaTENIbHON TPOTPAMMBI,

- OCYIICCTBIICHHUE MPOPECCHOHATBHON JESITeIbHOCTH B COOTBETCTBHHM C TPEOOBaHUSIMU
(denepaabHBIX TOCYNAPCTBEHHBIX O0pPa30BATEIBHBIX CTaHAAPTOB JIOMIKOJIBHOTO, HAYAIBHOTO
00111er0, OCHOBHOTO OOIIETO, CPETHETO 00IIIero 00pa3oBaHMs;

- ydacTMe B pa3pabOTKe W peanu3alidl MPOrpaMMbl Pa3BUTHS 00pa30BaTEIHHOU
OpraHM3al|K B IEJIAX CO3MaHus 0e30MacHoi U KOM(POPTHOM 00pa30BaTEIIBHOMN CPEIbI;

- IJITAHUPOBAHUE W MPOBE/ICHUE YUCOHBIX 3aHSITHIA,

- CHCTEMaTHUYECKHI aHaIu3 3P PEKTUBHOCTH YUCOHBIX 3aHATHH M ITOJAX0JI0B K 00yUCHHIO;

- opraHu3aIys, OCYIECTBICHUE KOHTPOJIS U OIEHKU YUEOHBIX JOCTHKCHHM, TeKYIIUX U
UTOTOBBIX PE3YJIBTATOB OCBOCHHUSI OCHOBHOM 00pa30BaTEILHOM MPOrpaMMbl 00yYarOIIUMUCH;



- (hopMupoBaHNE YHUBEPCATBHBIX YUCOHBIX ACHCTBUIL;

- 0ObEKTHBHAsl OICHKAa 3HAHUI OOyYaroIIMXCS Ha OCHOBE TECTHPOBAHUS M JPYrHX
METO/I0B KOHTPOJISI B COOTBETCTBUH C PEATbHBIMH YUEOHBIMH BO3MOKHOCTSIMH JICTEH.

A/02.6 BociutarensHas IeITENLHOCTD.

Tpynoseie nencTBUS

- peryidpoBaHWE TIOBEJEHUs OOydwaromuxcsi it oOecredeHusi  Oe30macHOM
00pa30BaTeNbHON CPeIbl;

- peanu3anusi COBPEMEHHBIX, B TOM 4YHCJI€ WHTEPAKTHUBHBIX, (OPM U METO/OB
BOCIIUTATEIbHON pabOTHI, UCIIOB3YsI UX KaK Ha 3aHATHH, TaK U BO BHEYPOUHOU JAEATEIbHOCTH;

- TOCTaHOBKAa BOCIUTATENBHBIX LEJeH, CIOCOOCTBYIOIIMX Pa3BUTHIO OOYyYarOUIUXCA,
HE3aBUCHMO OT UX CIIOCOOHOCTEH U XapakTepa;

- peanu3alysi BOCIUTATEIbHBIX BOZMOKHOCTEH pa3IuYHbIX BUJIOB JAEATEILHOCTH peOeHKa
(yueOHOM, UTPOBOM, TPYJJOBO, CHOPTUBHOM, XyA0KECTBEHHOH U T.1I.);

- pa3BuUTHE Yy OOydYarOIMXCs IO3HABATEIbHON AaKTUBHOCTH, CaMOCTOSITEIbHOCTH,
MHHMIIMATHBBI, TBOPUECKUX CIIOCOOHOCTEH, (POPMHUPOBAHUE TPAXKIAHCKOM MO3ULIUH, CIIOCOOHOCTH
K TPYAY U KU3HU B YCIOBUSAX COBPEMEHHOT0 MUpa, (JopMHUpOBaHHE y 00yUYaIOIIUXCS KyIbTYpPbI
3JI0pOBOT0 M 6€3011acHOr0 00pasa )KU3HU;

A/03.6 Pa3BuBarolias 1esTeILHOCTb.

Tpynoseie nenicTBUs

- pa3BuTHE Yy OOydYarOIMXCs IO3HABaTEJIbHON AaKTUBHOCTH, CaMOCTOSITEIbHOCTH,
MHHULIMATUBBI, TBOPUECKUX CIIOCOOHOCTEH, (POPMHUPOBAHUE TPAXKIAHCKON MO3ULIUH, CIIOCOOHOCTH
K TPYAY U KU3HU B YCIOBUSAX COBPEMEHHOT0 MUpa, (PopMHUpOBaHHE y O0yUaIOIIUXCS KyIbTYpPbl
3JI0pOBOT0 1 6€3011aCHOr0 00pasa )KU3HU;

- (dopMmupoBaHME U peanu3alus POrpaMM pPa3BUTUS YHUBEPCAIBHBIX Y4EOHBIX
neicTBui, o0Opa3loB M IEHHOCTEH COIMAJbHOIO IMOBEACHUS, HAaBBIKOB IOBEJCHHUS B MHUpE
BUPTYaJIbHON PEANbHOCTH U COLMANIbHBIX CETSX, (POpMHpPOBAHUE TOJEPAHTHOCTH M MO3UTUBHBIX
00pa31oB MOJUKYJIBTYPHOTO OOIIECHUS;

B/03.6 Ilegarornueckast JesITENIbHOCTD M0 pean3alluy IPOTPaMM OCHOBHOTO U CPEAHETO
oOmero oopa3oBaHus

TpynoBeie nencTBUS:

- (opmupoBaHHE OOILEKYJIbTYPHBIX KOMIIETCHLUMH M TOHUMAaHHS MeCTa IpeaMeTa B
oOuieil kapTuHe MHpa;

- ompeleNeHHME Ha OCHOBE aHalM3a Y4eOHOH JeATeNIbHOCTH  O00yYaroIerocs
ONTUMAIILHBIX (B TOM WJIM WHOM MPEIMETHOM 00pa3oBaTEIbHOM KOHTEKCTE) CIOCOOOB €ro
00y4eHHUs U pa3BUTHS;

- OpraHu3anusi  OJHMMIHNAN, KOH(EpeHIHWi, TYpPHHPOB  MaTeMaTHUYECKUX U
JMHTBUCTUYECKUX UTP B HIKOJIE U JIp.

01.003 Iledacoe oonornumenbHo2o 00pa308anusi Oemeu U 83POCivlX

A/01.6 Opranuzanus [A€ATEIbHOCTH OOYYalOIIMXCs, HAalpaBICHHONM Ha OCBOCHHE
JOTIOTHUTEIBHOM 00111e00pa30BaTEILHON MPOTPaMMBbI

TpynoBble 1eWCTBUS:

- Habop Ha 0OYYEHHE T10 TOTIOHUTENILHOW 00IIepa3BUBAIOIICH IPOTrpaMMe;

- 0oTO0p Mg 0Oy4eHHUs MO JOMOJHUTEIBHOU MpeanpodecCHOoHaIbHOM mporpaMMe (Kak
IpaBUJIo, paboTa B COCTaBE KOMHUCCHUH);

- OpraHu3aiys, B TOM YHCIE CTUMYJIMPOBAHHUE M MOTUBALUS JEATEIBHOCTH U OOILEHUS
o0y4aromuxcst Ha y4eOHbIX 3aHATHIX;

- KOHCYJIbTUPOBAHHE OOYYAIOIIMXCS U MX pojauTesied (3aKOHHBIX MpeICcTaBUTENeH) Mo
BOTIpOCaM JajbHEWIeH TmpodecCHOHaNM3auu (UIsl MPENoJaBaHusl 10 JOMOJHHUTEIHHBIM
npeanpodeccuoHanbHBIM IPOTPAMMaM);

- TEKYIIUHA KOHTPOJIb, TOMOLIb 00YYaIOIIUMCS B KOPPEKIUH AESITEIbHOCTH U NIOBEICHUS
Ha 3aHATHUSX;

- pa3paboTKa MEpONpPHUATHH IO MOJIEPHU3ALNUN OCHALICHUS Y4YeOHOTO TOMEIICHUS



(kabunera, maboOpaTOpUU, MACTEPCKOW, CTyIWH, CIOPTHBHOIO, TAHIICBAILHOTO 3aia),
dbopMupoBaHHE €ro MPEAMETHO-NPOCTPAHCTBEHHOW Cpeibl, OOECIeUnBAIOIICH OCBOEHUE
00pa3oBaTeIbHON POTrPaAMMBI

A/02.6 Opranuzamnus JOCYTOBOM JESITEIIBHOCTH OO0YUYaIOIIMUXCs B MPOIIECCE peaTn3aiiiu
JIOTIOJTHUTENBHOM 00111e00pa3oBaTeIbHOM MPOrpaMMbl

TpynoBsie nencTBUS:

- OpraHu3anus NOoJAroTOBKU JOCYTOBBIX MEPONPUATHI;

- IPOBEJIEHUE I0CYTOBBIX MEPONPUSATHUH.

A/04.6Ilenarornyeckuii ~ KOHTPOJIb W OLIGHKA  OCBOCHHS  JIOTIOJHUTEIHHOM
0011eo00pa3oBaTeaIbHON MPOrPaMMBbl

Tpynoseie nencTBUS:

- KOHTPOJIb U OLIEHKa OCBOEHHS JOMOJHUTENBHBIX 00111e00pa30oBaTeNbHBIX IPOrpaMM, B
TOM YHCJI€ B PAaMKaX YCTAaHOBIEHHBIX ()OPM aTTecTaluu (MPU UX HAIUYHNH);

- KOHTPOJb U OLIEHKa OCBOCHMSI JOTIOJHUTEIBHBIX MPEANPO(PECCUOHANBHBIX MPOrpaMM
IpY IPOBEIECHUH NMPOMEXKYTOYHON M UTOTOBOHM aTTecTaluu oOydaromuxcs (A7 npenojaBaHus
0 [IPOrpaMMaM B 00JIaCTH UCKYCCTB);

- aHaJIM3 ¥ MHTEPIpETalus pe3yabTaTOB EAArorndecKoro KOHTPOJIs U OLEHKH;

- OLICHKAa M3MEHEHUU B YPOBHE IOJATrOTOBJIEHHOCTH O0YYaIOIUXCs B MPOIECCE OCBOCHUS
JIONIOJTHUTENBbHOM 00111e00pa3oBaTeIbHON MPOrpaMMbl

A/05.6  PaszpaboTka  MpPOTPaMMHO-METOJUYECKOrOo  OOeCleueHus  pean3ariuu
JIOMIOJTHUTENBbHOM 00111e00pa3oBaTeIbHOM NPOrpaMMbl

TpynoBsie nencTBys:

- pa3paboTKa JOMOIHUTENBHBIX 0011e00pa30BaTeNbHBIX MIPOrpamMM (IporpaMM y4ueOHBIX
KYPCOB, TUCHMIUIAH (MOIYJIEH)) U y4eOHO-METOIMUECKIX MAaTePUaJIOB JIJIsl UX peau3allui;

- OlIpeJesieHNe MeJarornyeckux Hesied u 3ajad, IUIaHupoBaHue 3aHATUH U (WIIK) IIUKJIOB
3aHSATUNA, HANpPaBJIEHHBIX HA OCBOEHME U30paHHOrO BUJa JedrenbHocTH  (obmactu
JIOTIOJTHUTEIBHOTO 00pa30oBaHus);

B/01.6 Opranuzanuss ¥ OpOBEACHHE HUCCIECJOBAHUM pPBIHKA YCIYT JOMOJIHHUTEIHLHOTO
00pa30oBaHus IeTel U B3pOCIIBIX

TpynoBeie nencTBUS:

- opraHmzanus pa3padoTku U(¥iIn)pa3padoTka MporpaMM U MHCTPYMEHTapUs H3y4deHUs
PBIHKA YCIIYT JOMOJHUTEIHHOTO 00pa30BaHUS AETEH U B3POCIBIX;

- opraHuzauus U(WIK)OpPOBEAEHHE M3YYEHHUS pBIHKA YCIyr AOMOJHUTEIHHOTO
o0Opa3oBaHUs JIeTel U B3pOCIbIX;

- ¢opMupOBaHHME TPEAIOKEHUH 1O  ONpPENECNCHUI0  TEepeyHs, COJep’KaHus
JIOTIOJTHUTEIBHBIX 00pa30BaTeNIbHBIX MPOTrpamMM, YCIOBUM UX peaanu3aluu, IPOABUKEHHUIO YCIyT
JOTIONIHUTEBHOTO  O00pa3oBaHMs, OpraHW3allMM Ha OCHOBE W3Y4YEHHS pBIHKA YCIYyT
JIOTIOJTHUTEIBHOTO 00pa30BaHus I€Tel U B3POCIBIX

B/02.6 Opranu3alioOHHO-TIEIarOTHIECKOe COIIPOBOXICHUE METOINYECKOM
JESITEIbHOCTH N1€Jar0roB JOMOJIHUTEIBHOI0 00pa30BaHus

TpynoBble 1eWCTBUS:

- TPOBEJEHUE TPYNIOBBIX M WHIMBUAYAJIbHBIX KOHCYJbTALMW U1 IEJaroroB
JOTIOIHUTENBHOTO 00pa3oBaHUs MO pa3paboTke 00pa30BaTENbHBIX MPOrPaMM, OLIEHOUYHBIX
CPEJICTB, LIMKJIOB 3aHATUHN, TOCYTOBBIX MEPONPUATUI U IPYTHX METOJUUYECKHX MaTEpUasoB;

- KOHTPOJIb U OIIEHKAa KayecTBa MPOrpaMMHO-METOINYECKON JOKYMEHTAIINH;

- OpraHu3anus dKCIEepTU3bl (PELEH3UPOBAaHUS) U IOJATOTOBKU K YTBEPXKIEHUIO
IPOrpPaMMHO-METOIUYECKON TOKYMEHTALINU;

- OpraHu3auys MOJ PYKOBOJICTBOM YIOJIHOMOUYEHHOTO PYKOBOJIUTENSI OPTraHU3alUH,
OCYIIECTBIISIONICH 00pa30BaTENIbHYIO JEATEIBHOCTh, METOAMYECKONW paboThl, B TOM 4YHCIIE
JEeSITEIbHOCTH METOJUYECKUX OObeqUMHEeHUH (Kadenp) WM HMHBIX AHAJIOTHYHBIX CTPYKTYD,
oOMeHa M pacmnpoCTpaHEeHHsI TO3UTUBHOTO OMbITA MPOPECCUOHANBHOMN NIEATEIBHOCTH MEJaroron
JIOTIOJIHUTENBHOIO 00pa3oBaHUs



C/01.6 Opranuzanus 1 NpoOBEJCHUE MAaCCOBBIX TOCYTOBBIX MEPOIPUSATHI

TpynoBeie nelcTBUS:

- pa3paboTKa CIIeHapHeB JI0CYTOBBIX MEPONPUSATHIA, B TOM YHCIE KOHKYPCOB, OJIMMIIHA/,
COPEBHOBAaHUM, BHICTABOK;

- Opra"u3anus oArOTOBKY MEPOIIPUATHH;

- IPOBEJIEHNE MACCOBBIX TOCYTOBBIX MEPOIPHSTHIA;

C/02.6 OpraHu3anMOHHO-TIEAATOTUIECKOE

obecrieueHne

Pa3BUTHUA

conuaJibHOIo

MapTHEPCTBA U MPOJIBUKEHUS YCIYT TOMOJHUTEILHOTO 00pa30BaHus AETe! U B3POCIBIX
Tpynoseie nencTBUS:
- IUIAHUPOBaHWE, OpPraHMU3alMsl U MPOBEACHHUE MEPOIPHUATHH s COXpAaHEHHUs 4YHuCIia
UMEIOIMXCsl 00yYaroIUXCs U MPUBJICYSHHUS HOBBIX 00yYaroIInuXCs;
- opranu3zanus Habopa ¥ KOMIUIEKTOBAHUS Py 00yYaronXcs;
- B3aMMOJICHCTBHE C OpraHaMHM BJACTH, BBIIOJHSIOMUMH (DYHKIUH ydpenuTens,
3aMHTEPECOBAHHBIMY JIMIIAMA M OpPraHMU3alMsIMH, B TOM YHCJIE C COLMAJIbHBIMU MAapTHEpaMu
OpraHu3aliK, OCYIIECTBIAIONICH 00pa3oBaTelIbHYIO AEATENbHOCTb, MO BOMNPOCAM DPa3BUTHUS
JIOTIOJTHUTEIBHOTO 00pa30BaHUs U MPOBEICHUS MACCOBBIX IOCYTOBBIX MEPOIIPUSATHIA.

B pesynbpraTe OCBOEHHS MpOrpamMmbl Yy BBINYCKHUKA JOJKHBI OBITH CPOPMHUPOBAHBI

KOMIICTCHII MM

VHUBepcabHble:
— VK-1 CnocoGeH ocymecTBIATh MOUCK, KPUTUYECKUN aHAJIU3 U CUHTE3 MH(OpMau,
NPUMEHSTHh CUCTEMHBIN TIOJIXO/T JJISl PEIICHUS TIOCTABICHHBIX 3a1a4
npogheccuonavHbie:
— IIK-6 CnocobeH ocymiecTBIATh oOOydeHHEe y4eOHOMYy TMpeaMeTy Ha OCHOBE
UCIIOJIb30BAaHUS IMPEIMETHbIX METOJMK M MPUMEHEHHMsS COBPEMEHHBIX 00pa3oBaTelbHbIX

TEXHOJIOTUM
— ITK-8 CnocobeH MpuUMeHsTh MPeAMETHbIC 3HaHUS MIPU peau3alnuid 00pa3oBaTeIbHOTO
npouecca
Kon n Kon n Kpurepuu orieHuBaHUS pe3yIbTaTOB O0YUCHHS
HaUMEHOBAaH | HAUMEHOBaHU HU3KUH
ne € MHAUKaTopa | (I0mOpOTOBHI
YHUBEpCalIb | JOCTUKEHUS ,
N o . MIPOJIBUHYThI
HOU YHUBEPCAIbH | KOMIIETEHIIUS | IOPOTOBBIN 0a30BbIi i
KOMIIETECHIIN BIX HE
u KOMIIETCHIIMHA | chopmupoBa
Ha)
Karteropusi yHuBepcajJbHbIX KOMNeTeHIUN - CHCTEMHOE M KPUTHYECKOE MbIIILJIEHH €
YV K -1 Ud-1yxq, — | He  moxer | JJomyckaer Xopouo YBepeHnno
Crniocoben JleMOHCTpHp | IEMOHCTPUPO | OIMOKM TPU | AEMOHCTPUPY | AEMOHCTPUPY
OCYIIIECTBIIS | YT  3HAaHUE | BaTh 3HAHUE | JIEMOHCTpAIH | €T 3HaHUE | €T 3HAHUE
Tb  TIOWCK, | OCOOCHHOCTE | OCOOEHHOCTE | H 3HaHWH | 0COOEHHOCTE | OCOOCHHOCTE
KPUTUYECKH | I CACTEMHOTO | i CHCTEMHOIO | OCOOEHHOCTE | i CHCTEMHOTO | i CHCTEMHOTO
W aHalu3 W | U u W CUCTEMHOTO | U u
CHHTE3 KPUTUYECKOT | KPUTHUYECKOT | U KPUTUYECKOT | KPUTUYECKOT
WHGOpPMAIIK | O MBIIUICHUS | O MBIIIJIEHUS | KPUTHYECKOT | O MBIIUICHHS | O MBIIIICHUS
H, U TOTOBHOCTh | U TOTOBHOCTh | O MBIIUICHUSI | I TOTOBHOCTH | U TOTOBHOCTD
MPUMEHSTh | K HEMY K HEMY U TOTOBHOCTH | K HEMY K HEMY
CHCTEMHBII K HEMY
moaxon qis | -2y — | He  moxker | Jomyckaer Xopomo YBepeHHo
perieHus JleMoHCTpHUp | AEMOHCTPUPO | OMIUOKHU TIPU | IEMOHCTPUPY | IEMOHCTPUPY
IIOCTABJICHH | yeT yYMEHHE | BaTh YMEHHUE | IEMOHCTpAIM | €T  YMEHHUE | €T  yYMCHHE




BIX 3a/1a4 OCYILIECTBIISIT | OCYIIECTBIIAT | U YMEHUN | OCYIIECTBIAT | OCYIIECTBIISIT
b MOUCK | b MOMCK | OCYIIECTBIAT | b MOUCK | b MOMCK
uHpopManuu | UHPOPMALIUU | b NoucK | nHpopmanuu | nHboOpMaIUn
JUIsL peuieHust | Ans peueHus | uHpopMaluuu | JUIsl peuieHus | A pelieHus
MOCTAaBJICHHBI | TOCTABJICHHBI | Il PELICHUS | MOCTaBJICHHBI | TOCTABJICHHBI
X 3amad B | X 3aJad B | IOCTaBJEHHBI | X 3aJady B |X 3a7ad B
pamKax pamKax X 3amad B | paMKax pamKax
HAy4YHOTO HAy4YHOTO pamKax HAy4YHOTO HAy4YHOTO
MHUPOBO33PEH | MUPOBO33pPEH | HAYYHOTO MHPOBO33pEH | MUPOBO33pEH
ust ust MHUPOBO33pEH | U ust

ust
N-3yk; — | He  moxer | Jomyckaer JocTarouHo | YBepeHHO
CormocTapisie | CONMOCTABIATH | OIIMOKHM TP | yCHEIIHO COTIOCTaBJISIET
T pasHble | pa3HbIe COIIOCTABJIEH | CONOCTABIISIET | pa3HbIE
HUCTOYHHUKHU HUCTOYHHUKHU MW pa3HbIX | pa3HbIC HUCTOYHHUKHU
nHopmarnuu | HGOPMAIIUK | HICTOYHUKOB | HCTOYHHUKHU uHpopmarun
C LENbIO | C 1enpto | nHpopManuu | nHGOpMaLUU | C LENbIO
BBISIBJICHUS BBISIBJICHUS C LENbIO | C LENbIO | BBISBICHUS
ux ux BEISIBJICHUS BEISIBJICHUS ux
MPOTUBOPEUH | MPOTUBOPEUH | UX ux MPOTUBOPEUH
AU ¥ IOMCKA |1 M IIOMCKA | IPOTUBOPEYU | IPOTUBOPEYM | H MU IIOUCKA
JIOCTOBEPHBIX | IOCTOBEPHBIX | i M TOUCKA | i M TIOHMCKA | JOCTOBEPHBIX
CYXKJIEHUS CYXKJIEHUS JIOCTOBEPHBIX | JOCTOBEPHBIX | CYKIEHUS

CYXKICHHUS CYKICHHUSI
-4y, — | He  moxer | Jomyckaer JocTarouHo | YBepeHHO
OcyuiecTisie | OCYHUIECTBIAT | OIUMOKHU TIPHU | yCIELIHO OCYIIIECTBIIsIE
T CUHTE3 | b CHUHTE3 | OCYIIECTBJEH | OCYIIECTBIISIE | T CUHTE3
uHpopmanmu, | ”HGOpPMAIIUU, | UM CHHTE3a | T cuHTe3 | mHpOPMAIIUH,
apTYMEHTHPO | apTyMEHTUPO | HHPopMaIuu, | UHHOPMAIINH, | APTYMEHTUPO
BaHO BaHO apryMEHTHPO | apryMEHTHUPO | BaHO
dopmupyer ¢dbopMupOBaTH | BAHHOM BaHO dopmupyer
coOcTBeHHOE | coOcTBeHHOE | (hopmupoBaH | hopMHUpyeET coOCTBEHHOE
CY)KJIGHUE W | CYy)KIEHUE U | UH COOCTBEHHOE | CyXKIEHHE W
OLICHKY, OLICHKY, COOCTBEHHOT | CY)KJIEHHE U | OLEHKY,
MPUHUMAET MPUHUMATh O CYXKJEHUS U | OLIEHKY, MPUHUMAET
000CHOBaHHO | 00OCHOBAHHO | OIICHKH, MPUHUMAET 000CHOBaHHO
€ peleHue € peleHue MIPUHSATUN 000CHOBAHHO | € pelIeHue

000CHOBAHHO | € pelieHne

r0 pEIICHUs
N-5Syxk1 — | He  mowxker | Jonmyckaer JocTarouHo | YBepeHHO
Ompenenser | onpeAeauTh | OMIMOKH TP | yCHEIIHO onpeenseT
MPAKTUYECKUE | MPAKTUUECKH | OTPEACIICHUU | ONpeAeNsieT | MPaKTUYECKU
MOCJIC/ICTBUSL | € MPaKTUYECKH | MPAKTHYECKU | €
BO3MO>KHBIX MOCNEACTBUS | X e MOCIIEACTBHUS
pereHui BO3MOXHBIX | MMOCJHEACTBUI | MOCHEACTBUSA | BO3ZMOMHBIX
3a7a4H. pelIeHui BO3MOXKHBIX | BOBMOXKHBIX | PELICHHI

3a/1a4ul. peleHuin peLIeHut 3a/1a4n.

3aJ1auH. 3aJ1a4H.
Tun 3aga4y npogeccHoOHAIBHOM 1eATeTLHOCTH: METOAMYECKHU I

II K -6 Ul-1nxe — | He  momxker | Jomyckaer JoctaTouHo | YBepeHHO

Cnocoben JleMOHCTpHp | ZEMOHCTPUPO | OMIUOKHU TIPU | YCHEIIHO JIEMOHCTPUPY

OCYIIECTBJIS | yeT  3HAHMS | BaTh 3HAHUS | JEMOHCTpAlM | IEMOHCTPUPY | €T 3HaHUSA




Th
oOydeHue
yueOHOMY
npeaMeTy
HA OCHOBE
UCIIOJIb30Ba
HUS
MIPEeIMETHBI
X METOAMK U
MPUMEHEHU
s
COBpEMEHH
BIX
oOpazoBare
JTBHBIX
TEXHOJIOTUI

KOHILIETITYaJIb
HBIX

IMOJIOKEHUUM U
TpeOOBaHMUI K

KOHILIETITYaJlb
HBIX

IMOJIOKEHUU U
TpeOOBaHUI K

" 3HAHUMI
KOHIIENTyaJslb
HBIX

MOJIOKEHUN U

€T 3HaHUA
KOHIICIITYaJIb
HBIX

MOJIOKEHUN U

KOHILIETITYaJlb
HBIX

IMOJIOKEHUU U
TpeOOBaHMI K

OpraHM3allK | OpraHu3aluu | TpeOOBaHUU K | TpeOOBAHMIA K | OpraHU3AIUU
oOpa3zoBarenb | oOpa3oBaTeb | OpraHU3aIlMy | OpraHu3auu | oOpasoBaTelb
HOTO HOTO oOpa3zoBarens | oOpa3oBaTenb | HOrO
mporecca 1o | rmpoiecca Mo | HOro HOTO mporuecca 1o
IpenoaBaeM | MpenojaBaeM | mpolecca IO | mpolecca IO | IpenojiaBaeM
oMy oMy MpenojiaBaeM | MPernoaBaeM | oMy
peaMery, peaMery, oMy oMy peaMery,
0COOEHHOCTE | OCOOCHHOCTE | MPEaMETY, MpEeaAMETY, 0COOEHHOCTE
i ero | i ero | ocoOeHHOCTE | OCOOCHHOCTE | i ero
MPOEKTUPOBA | MPOEKTUPOBA | i ero | €ro | MpoOEeKTHUPOBA
HUS HUS MPOEKTUPOBA | MPOCKTUPOBA | HUS

HUs HUsl
U-2nke —| He  mowxker | Jomyckaer JocraTrouHo | YBepeHHO
Ymeer MPOEKTUPOBA | OMIUOKH TIPU | YCHEIIHO yMeEeT
IPOEKTHPOBA | Th 3JEMEHTHI | IPOSKTHPOBA | yMEeT MIPOEKTHPOBA
Th JJIEMEHTHI | 0Opa3oBaTesb | HUU MIPOEKTUPOBA | Tb 3JEMEHTHI
oOpa3oBarens | HOM AJIEMEHTOB Th DJIEMEHTHI | 00pa30BaTEIb
HOM nmporpamMmsbl, | obpasoBartenb | oOpa3oBaTenb | HOU
porpaMMbl, | pabouyro HOH HOH [IPOrPaMMBlI,
pabouyto nporpammy MporpamMMbl, | IPOTpPaMMbl, | pabouyio
IIporpaMmy YUHTEN, paboueit pabouyo IIporpaMmy
y4uTeN, (GbopMyJIUpPOB | MPOrpPaMMBbI | IPOTrpamMmy yuuTens,
GbOpMyJIMpPOB | aTh WENH | | YUUTES, yUHTeTIS, dbopmynupos
aTh LETW U | 3a7a4d dbopmynupoB | GOpMYIHpPOB | aTh IEIH |

3a7a4u
IperojiaBaeM
Oro mpeaMmera

npernojaBaeM
Oro IMpejaMera
u

K€ 1I1eIu U
3a1a4
npernojaBaeM

aTb LelId U
3aJaun
npenojaBaemM

3a7a4u
MperojiaBacM
Oro mpeaMera

u peaiu30BbIBa | Oro IMpeaMeTa | Oro mpeamera | u
pealin30BbIBA | Th WX B | U pEIM3alHH | U pean30BhIBa
Th HX B | oOpa3oBareib | UX B | pcaiM30BBIBA | Th WX B
oOpa3oBaTteinb | HOM oOpazoBarenb | Th ~ MX B | oOpa3oBareib
HOM nporiecce HOM oOpa3oBarteib | HOM
nporecce nporecce HOM npoiecce
nporecce
UI-3nkes — | He Mo:xeT | Jlomyckaer JocraTrouHo | YBepeHHO
OcyuiecTBisie | OCYUIECTBIAT | OIIMOKHU TP | yCIELIHO OCYIIIECTBIIsIE
T oOyueHue | b 0OyueHHE | OCYIIECTBIICH | OCYIIECTBIsAC | T OOyuYeHHE
y4ueOHOMY y4eOHOMY ui o0ydeHus | T oOOydeHue | yueOHOMY
mpeaMeTy ¢ | mpeaMery ¢ | yueOHOMy y4eOHOMY npeaMery ¢
NPUMEHEHHUE | IPUMEHEHHE | IPEeaMeTy C | IpeaAMeTy C | IpUMEHEHHe
M M MPUMEHEHHUE | MPUMEHEHHE | M
MPEIMETHBIX | MPEAMETHBIX | M M MPEeIMETHBIX
METOJTUK, METOJTUK, MPEIMETHBIX | MPEAMETHBIX | METOMVK,
COBPEMEHHBIX | COBPEMEHHBIX | METOAMK, METOJTUK, COBPEMEHHBIX
oOpazoBarenb | 00pa3oBaTeNib | COBPEMEHHBIX | COBPEMEHHBIX | 00pa30BaTeNb
HBIX HBIX oOpa3oBarenb | 0Opa3oBaTeib | HBIX
TEXHOJIOTHI TEXHOJIOTHI HBIX HBIX TEXHOJIOTHI
TEXHOJIOTHI1 TEXHOJIOTHI1




IT K -8 Ud-1nxs — | He  moxer | Jomyckaer JocTarouHo | YBepeHHO
Crniocoben JleMOHCTpHp | IEMOHCTPUPO | OIIMOKHM TIPU | YCHEIIHO JIEMOHCTPUPY
NPUMEHSTh | yeT  3HAHUS | BaTh 3HAHUA | IEMOHCTPAIM | IEMOHCTPHUPY | €T 3HAHUS
MpPEeIMETHBl | 3aKOHOMEPHO | 3aKOHOMEPHO | U 3HaHUH | eT 3HaHUA | 3aKOHOMEPHO
e 3HaHUA | CTEH, cTel, 3aKOHOMEPHO | 3aKOHOMEPHO | CTEH,
npu MPUHILIUIIOB U | IPUHIUIIOB U | CTEH, cTel, MPUHLIUIIOB U
peanus3anuu | ypoBHEHR YPOBHEHN IIPUHLUIIOB U | IPUHLUIIOB U | YPOBHEHU
oOpazoBare | ¢hopmupoBaH | GOPMHUPOBAH | YPOBHEH YpOBHE# dhopmupoBaH
JIBHOTO us u | us u | dopmupoBaH | GOPMHpPOBAH | Us u
nporecca peaiMzaluu | peanu3aluu | U u | us U | peanuzaluuu
COJICp’KaHUsl | COAEPIKAHUSA | pealm3allil | peanu3aluu | COACp KaHUS
oOpa3zoBanusi | 00Opa3oBaHUs | COACP)KAHUS | COAEpXKaHUS | 0OOpa30BaHUS
COOTBETCTBY | COOTBETCTBY | OOpa3oBaHMs | OOpa3oBaHHs | COOTBETCTBY
1011878 1011878 COOTBETCTBY | COOTBETCTBY | IOIIEH
MPEIMETHOW | MPEIMETHOM | FOLIEH 1011(S71 MPEIAMETHOU
oOJactu oOJactu MPEAMETHOM | IPEIMETHON | oOyacTu
obnactu obnactu
NU-2nxs — | He  moxker | Jomyckaer JocTaTtouHo | YBepeHHO
OcyuiecTisie | OCYLUIECTBIAT | OIIMOKHU TP | YCIEIIHO OCYIIECTBIIsIE
T oTbop | b O0TOOp | OCYIIECTBJICH | OCYIIECTBISIE | T oTbop
IPEAMETHOTO | IPEAMETHOTO | MM OTOOpa | T 0TOOp | MPEIMETHOTO
COJIEp’KaHUsl | COAEpP)KaHUA | MPEAMETHOTrO | IPEIMETHOTO | COEP KaHUS
TUTST TUTST CONIEp>KaHUsl | CONEpIKaHUA | IS
pealivzaluy | peanuzaluu | A JUISE peanuzanuu
ero B | €T0 B | peanm3anyu | peaau3aluu | ero B
obOpasoBarenb | oOpa3oBaTesb | €ro B | eTo B | oOpazoBarenb
HOM HOM oOpa3zoBartenb | oOpa3oBaTesb | HOM
mpolecce B | poliecce B | HOM HOM mpouecce B
COOTBETCTBUHU | COOTBETCTBHM | IIPOLIECCE B | IIPOLIECCE B | COOTBETCTBUU
C C COOTBETCTBUU | COOTBETCTBHH | C
TUAAKTUYECK | TUJAKTUYECK | C C TUIAKTHIECK
UMHU UEJISIMH, | UMU LEJISMU, | AUJAKTUYECK | JUAAKTHUECK | UMM LIEJsMH,
BO3PACTHBIMH | BO3PACTHBIMU | UMH IICJISIMU, | UMU [EJISIMH, | BO3PACTHBIMU
OCOOCHHOCTSI | OCOOEHHOCTSI | BO3PAacCTHBIMH | BO3PACTHBIMU | OCOOEHHOCTS
MU MU 0COOEHHOCTSI | OCOOEGHHOCTSI | MU
o0ydJarmnuxc | 00ydJarommxc | Ma MU 00y4Jarmmxc
A u|s U | o0ydaromuxc | o0yJarmuxc | s u
TpeboBaHUAM | TpeOOBaAHUAM | 5 u|s U | TpeOOBaHUSIM
U CTaHIapTa | U CTaHAapTa | TpeOoBaHHSAM | TpeOOBAHUSAM | M CTAaHAApTA
U CTaHJapTa | U CTaHAapTa
NUA-3nks — | He  moxer | Jlomyckaer JocTarouHo | YBepeHHO
Bnaneer OBJIAJIETH OIIMOKM TpH | yCIEHO BJIaJIEET
MPEIMETHBIM | MMPEAMETHBIM | OBIIAJICHUH BIIaJICET PEeIMETHBIM
U 3HAHUSMH, | U 3HAHUSMHU, | IPEIMETHBIM | IPEJIMETHBIM | U 3HAHUSIMH,
oroupaer oTOMpaTh U 3HaHUSAMHM, | U 3HAHUSAMH, | OTOMpaeT
BapUWaTHBHOE | BapHaTUBHOE | OTOOpE otOupaer BapUaTHBHOE
COJIep’)KaHUE | COIEp)KaHWE | BAPUATUBHOT | BAPHATHBHOE | COJIEpIKaHUE
C Y4ETOM | C Y4ETOM | O coJiep’)KaHue | ¢ Y4ETOM
oOpa3zoBartenb | 00pa3oBaTelnb | COACpKAHUE | C ydeToM | oOpa3oBareib
HBIX HBIX C y4eToM | o0pa3oBarTesb | HbIX
mporpaMm mporpaMm oOpa3oBarelb | HbIX porpaMm
HBIX IpOrpaMMm




IporpaMm

B pesynbpraTe ocCBOCHUS AUCIUIUIMHBI (MOIYJIs1) 00YUYaIOIIUIACS TOJKEH:

3HaTh:

- 0COOEHHOCTH CUCTEMHOT'O U KPUTHUUECKOTO MBIIUICHHUS.

- KOHIIENTyalbHbIE TMOJIOKEHUS M TpeOOBaHMS K OpraHu3aluud 00pa3oBaTEIbHOTO
rpoiiecca 1o MpenoiaBaeMoMy MpeAMETY, OCOOCHHOCTH €ro MTPOSKTUPOBAHHUS.

- 3aKOHOMEPHOCTH, TPUHIUIBI U YPOBHU (DOPMHUPOBAHUS W peanu3alfyl COJep>KaHus
00pa3oBaHMs COOTBETCTBYIOIICH MPEAMETHOMN 00J1acTH.

YMeTs:

- OCYIIECTBIISATh TMOUCK HMH(OpMALUU [Jisi pEHIeHUs MOCTaBICHHBIX 3a/lad B paMKax
HAYyYHOTO MUPOBO33PEHHSI.

- TMPOCKTHPOBATH D3JEMEHTHI 00pa30BATEIBLHON MPOTrPaMMBI, PadOYYId MPOTPaAMMy
yautensi, GopMyIHpoBaTh LIETH U 3aJla4dl MPENoJaBaeMoro MmpeiMera M pealn30BhIBaTh X B
00pa30BaTeIbHOM MPOILIECCE.

- OCYyWIECTBIATH OTOOp TMPEAMETHOTO COJAEpXKaHus JUIs peanu3alil ero B
00pa3oBaTelbHOM TIPOLIECCE B COOTBETCTBUU C JUIAKTUYECKUMH IICJISIMH, BO3PAaCTHBIMU
0COOCHHOCTSIMU 00y4aroUxcs U TpeOOBaHUSIMH CTaHAAPTA.

Bnanets:

- pa3HBIMU UCTOYHUKAMU UH(OPMALIMHU C LIETBIO BBISABICHUS WX MPOTHUBOPEUMIA U MOMCKA
JIOCTOBEPHBIX CYXKICHHUS.

- MeTroJaMu OOydeHHs] y4eOHOMY MpeIMeTy C MPUMEHEHHEM IPEJAMETHBIX METOJIUK,
COBPEMEHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHH.

- IPEAMETHBIMH 3HAHHUSIMH C YY€TOM 00pa30BaTEIbHBIX IPOTPAMM.

3.1. Matpuna cooTHeceHHsI TeM/pPa3aesi0B yUeOHOM M CIUILIMHBI (MOAYJIf) U
(opmMupyeMbIX B HUX YHUBEPCAJIBbHBIX U PO(PECCHOHAIBbHBIX KOMIIETECHIUM

Tempbl, pazaesbl JUCUUTUIHHBI Kommerennun
OO01uee
KOJI-BO
i e © KOMIIETE

Pazgen 1. O0mas u HeopraHuveckasi XMMUs + + + 3

Tema 1. AtoMHO-MonekysipHoe yueHue. OCHOBHbIE + | + | + 3

XUMUYECKUE MOHATUSA U 3aKOHBL. CTpOEHUE aToMa U XUMUYECKast

CBSI3b.

Tema 2. CKOPOCTb XUMHUYECKUX peakuuil. XUMHUECKOE + + + 3

paBHOBecHe. PacTBOPBI HEAIEKTPOIUTOB 1 JICKTPOIUTOB

Tema 3. OKUCAUTENBHO-BOCCTAHOBUTEIbHBIE PEAKITUH. + + + 3

[Muaponus.

+
+
4+
(8]

Tema 4. OCHOBHBIE KJIaCChl U HOMEHKJIATypa HEOPIraHUUECKUX
BELIECTB. XUMHUS 3JIEMEHTOB.
Paznen 2. AMUHOKHUCIOTBI, IENITH/IBI, OCIKH.

Tema 5. benku. CBoiicTBa O€IKOB. AMHMHOKHUCIIOTEL, COCTaB OEIKOB

Tema 6. ITomumnenTuapl.

+ 4| |+
+ +| +] +
+ 4|+ +
W W| W[ W

Tema 7. CTpyKTypa OENKOBBIX MOJIEKYII: IEpBUYHASI, BTOPUYHAS,
TpETUYHAs!, YETBEPTUYHASI.




Tema 8. Knaccuduxanms 6enxoB. benku mpocTele u cimoxusle. | + | + | + 3
["'mukonpoTenpl. JIumonpoTenbl.

+
+
+
W

Tema 9. OOGmen OenkoB. Merabonu3M aMHHOKHUCIOT. [lyTu
00€3BpeKMBAHHS AMMHAKA.

Paznen 3. Hykneotuapl. HykiieMHOBBIE KUCIIOTHI.

Tema 10. Hykneomnporeuasl. CTpyKTypa U pojib reMOrIo0nHa.

Tema 11. Crpoenue nykineorunon: HTD, YD, MTO.

+| +| +] +
+ +| +] +
+| +| ]+
W W W] W

Pasnen 4. ®epmentsl. HomenknaTypa u  kiaccudukanus,
MEXaHM3M HX JeUCTBUS, KOHEPMEHTHI

+
+
4+
(8]

Tema 12. ®depMeHTHL: 3HaYEHWE U CTPOCHUE. AKTHMBHBIE LIEHTBI
(hepMEHTOB.

Tema 13. CpoiictBa pepmeHTOB. MexaHU3M JEHCTBHS (PEpPMEHTOB. + |+ | + 3

Tema 14. Howmenknarypa, kinaccupukanus ¢epmeHroB. | + | +
OKCHAOPENYKTA3HL.

4. CTpyKTYypa M coaepKaHue JTUCHUILTUHBI (MOYJIs1)
OO01mmast TpyA0eMKOCTh TUCIUTUTHHBI COCTABIISAET 7 3a4CTHBIX SUHUIIBI 252 aka. Jaca.

OO01mmast TpyA0eMKOCTh JTUCIUTUTHHBI COCTABIISET 7 3a4eTHBIX SUHUIIBI 252 akas. Jaca.

4.1. O0bemM TUCUMILUIUHBI U BUAbI Y4e0HOI padoThI

Bcero KonuuectBo akan. yacoB
Bup 3ansTuii aKaj. 2 Kypc
HacoB 3 cem 4 cem
OO6m1ast TpyA0€MKOCTh TUCIIUTUIMHBI 252 36 216
KonrakTHass pabGota oOyyarommxcs C 38 12 26
MpernojaBaTesiem, T.4.
AyauTopHEIe 3aHITHS, B T.4. 38 12 26
Jlexmum 14 4 10
[IpakTyeckre 3aHsITUS 24 8 16
B TOM yucie B (opMe NpaKTUYECKOi 6 2 3
TOJTOTOBKHU
CamocTosiTepHas paboTa, B T.4. 201 20 181
IToaroToBka K NpakTHYCCKUM 3aHATUIM 130 10 120
BrimonHeHne MHAWBUAYAIbHBIX 3aJaHUN 66 5 61
KypcoBas pabora 5 5 -
KonTpomab 13 4 9
Bug nToroBoro KOHTpoJIs 3a4er JK3aMEH
4.2. Jlekuun
Pazgen nucuumniauael (MogyJs), O0BeM B dopmupyemble
TEMBI JICKITUH aKaJi. yacax KOMITETCHITNH
3 cemectp
Pazgen 1. O0mas n HeopraHuyeckasi XMMUs VK-1, ITIK-6, TTK-8
Tema 1. ATOMHO-MOJIEKYJISIPHOE YUEHHE. 1 YK-1, [IK-6, TIK-8
OCHOBHBIC XMMUYECKHUE TTOHATHS U 3aKOHBI.

10




CTDOCHI/IG aToMa 1 XUMHYCCKas CBA3b.

Tema 2. CKOPOCTh XUMHUUECKUX PEAKIIUH.
Xumnueckoe paBHoBecHe. PacTBopbl
HERJIEKTPOJIUTOB U AJIEKTPOJIUTOB

VYK-1, IIK-6, TIK-8

Tema 3. OKHUCIUTENBHO-BOCCTAHOBUTEIBLHBIE
peakiuu. ['uapoaus.

VK-1, TIK-6, TTK-8

Tema 4. OcHOBHBIE KJIACCHI 1 HOMEHKJIaTypa
HEOPraHMYECKUX BEIIEeCTB. XUMHUS DJIEMEHTOB.

VK-1, TIK-6, TTK-8

4 cemectp

Pasnen 2. AMMHOKHUCIOTEI, IENTHALI, OCIKH.

YK-1, I1IK-6, TIK-8

Tema 5. benku. CaoiicTBa OCJIKOB.
AMMHOKHUCIIOTBI, COCTaB O€JIKOB

VYK-1, IIK-6, TIK-8

Tema 6. ITonumnenTuas.

YK-1, IIK-6, TIK-8

Tema 7. CrpykTypa OCIKOBBIX MOJICKYI:
NEepBUYHAS, BTOpHYHas, TpeTU4Has,
YCTBCPTHUYHAA.

VK-1, TIK-6, TTK-8

Tema 8. Kiaccudukanus OenkoB. benku
MPOCTBIE H  CIIOXKHBIC. | JTMKOMPOTEHIHI.
JIunonpoTenasl.

VYK-1, IIK-6, TIK-8

Tema 9. OOmen OenkoB. Merabonusm
AMUHOKUCIIOT. [Tytu 00€3BpEeIKUBAHUS
aMMHaxa.

VK-1, TIK-6, TTK-8

Paznen 3. Hykneotuapl. HykiienHOBbBIE KMCIIOTHI.

YK-1, [1IK-6, TIK-8

Tema 10. Hykneonporeunpsl. CTpyKTypa U poiib
reMoryioouHa.

VYK-1, IIK-6, ITK-8

Tema 11. CrtpoeHue HYKICOTHUIOB:
YD, MTO.

LT,

YK-1, IIK-6, TIK-8

Paznen 4. ®epmentel. Homenknatypa u
KIacCUpUKalMs, MEXaHU3M WX JICUCTBHUSA,
KO(EPMEHTHI

YK-1, IIK-6, TIK-8

Tema 12. ®epMeHTHL: 3HAUEHHE U CTPOCHHE.
AKTHBHBIE IIEHTbI (DEpMEHTOB.

VK-1, TIK-6, TTK-8

Tema 13. CaoiictBa (epmeHTOB. MexaHU3M
JefcTBUSI )ePMEHTOB.

VK-1, TIK-6, TTK-8

Tema 14. HowmeHnknarypa, KiIacCUpHUKAIHSI
¢depmeHTOB. OKCHIOpEAYKTA3B.

VK-1, TIK-6, TTK-8

4.3. IlpakTHyecKHe 3aHATHS

Ne HaumenoBanue 3aHatus O6Bvem dopMupyemsie
pa3n B aKaJl. yacax KOMIIETECHIIUHU
ena
3 cemecTp
PactBopsl. [IpuroroBiieHue pacTBOPOB. 2 YK-1, TIK-6, I1K-8
KncnoTHO-0CHOBHBIE paBHOBECHSI. 2 VK-1, [IK-6, [IK-8
['maposus coneil.
1 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 2 VK-1, TIK-6, T1K-8
peaKIun
1 OcHoBHBIE  KJIacchl M HOMEHKJATypa 2 VK-1, [IK-6, TIK-8
HEOPTaHWYSCKUX BEIISCTB.
4 cemectTp
2 AMMHOKMCIOTEI, IENTHIEI, OCIKH. 2 VK-1, IIK-6, TIK-8




2 | lIBeTHBIC peaKIuu Ha OCIKH 2 YK-1, TIK-6, I1K-8
2 CrpoeHue OeIKoB 2 VK-1, IIK-6, IIK-8
2 O0OMeH O€elIKoB 2 VK-1, IIK-6, ITK-8
3 HyxkrerHOBBIE KUCTIOTBI 2 VK-1, [IK-6, [1K-8
3 (O0pa3oBaHre HYKJICOTHJIOB 2 VK-1, TIK-6, I1K-8
4 DepMeHTHL 2 VK-1, ITK-6, TTK-8
4 | KauecTBeHHas1 — XapaKTepucTHKa  (DepMEHTOB. 2 VK-1, IIK-6, T1K-8
CaoiictBa (hepMEHTOB. Knaccudurarms
(hepMeHTOB
4.4. JlabopaTopHbie padoThI
He npeaycMoTpeHbl y4eOHBIM TIIIAHOM.
4.5. CamocrosiTe/ibHas padoTa 00y4ar0IMXcH
Paznen Bunx camocrosTensHOM paboThI OOBeM akaj. yacoB
JUCIIMTUTHHBI
[ToaroroBka K MpakTUYECKUM 3aHATUSAM 10
Pazgen 1 BrlnonHeHne MHANBUAYAIbHBIX 3aHATHI
KypcoBas pabora 5
IToAroToBKa K MPpakTUYECKUM 3aHSITUSIM 40
Paznen 2 >
BrinoiHEHNE UHAWBUAYAIbHBIX 3aHSTHI 21
[ToaroTroBKa K MPaKTUICCKUM 3aHATUAM 40
Paznen 3 >
BrinonHeHne MTHAMBUAYATBHBIX 3aHATHI 20
[ToaroToBKa K MPaKTUYECCKUM 3aHSATUSIM 40
Paznen 4 >
BrinonHeHne HHIMBUYaTbHBIX 3aHATUI 20
Htoro 201

[lepeyenp y4eOHO-METOAMYECKOTO OOECTIEYEHHUsI JUIsI CaMOCTOSATENBHOW pPabOTHI IO
JTUCITUTIINHE (MOJIYITIO):

Kopenanosa E.B., ManaenkoBa M.I1. Meroanueckre pekoMeHAauuu Juisi 00y4aromuxcs
[0 OpraHU3alMi CaMOCTOATEIHHOU PabOTHI (PACCMOTPEHBI Y4eOHO-METOAMYECKON KOoMHCccHen
ConmanabHO-TIEJarOTUYECKOTO  MHCTHTYTA, YTBEPXKACHBI y4eOHO-METOIUYECKUM COBETOM
yHuBepcuTeTa, mpoTokos Ne 10 ot «22» utonst 2025 1.).

4.6. KypcoBoe npoekTupoBanue

KypcoBast pabota siBisieTcss OJJHUM W3 BaXHEUIIMX BHJIOB HAay4YHO-HCCIIEIOBATEIbCKON
NEeSITeIbHOCTH 00YYaroIIerocsi U CpeAcTBOM (HOPMUPOBAHHS TBOPUECKOH JMYHOCTH OyIyIIero
CTCIIUAINCTA.

OcHOBHOE Ha3HA4YE€HHE KypCOBOW pabOTHI: CIMOCOOCTBOBATH MPUOOPETEHUIO U
3aKpEIUICHUIO HABBIKOB HAyYHO-UCCIIEIOBATCIBCKOW  JIESTEIBHOCTH, HEOOXOJUMBIX  JUIS
HOJIFOTOBKHU U 3aIIMTHI BBIITYCKHOM KBAIH(PHUKAITMOHHON paOOTHI.

OcCHOBHBIC 3aJlaud, peEIIacMble B MPOIECCE BBITIOJTHEHUS OOYYAIONIMMCS KYPCOBBIX
pabor:

— 3aKperuvieHue, YIIIyOJeHWE M pacCHIUPCHHUE TEOPETHUYECKUX 3HAHHMU, IOyYEHHBIX
00yJaromuMcs B X0/I€ U3Y4EeHHUsI Y4eOHBIX TUCIIHUILIHNH;

— 3aKpEIUICHUE HABBIKOB CAMOCTOSITEIIbHOM pabOTHI C Pa3INYHBIMA UCTOYHUKAMU;

— MpUOOpPETEHNE U 3aKpeTUICHHE HAaBBIKOB HCCIIEIOBATENLCKON paboThI, HCIIOIB30BaHHE
pa3IMYHBIX METOJIOB TIO3HAHUS M TPEoOpa30BaHuUs POIIecca;
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— BBIpa0OTKa yMeHUIl B (pOpPMYyJIMPOBAaHUM CY>KACHUH M BBIBOJOB, IOCIEIOBATEILHOM U
JT0Ka3aTEIbHOM UX U3JI0KEHUU;

— BbIpa0OTKAa HABBIKOB IyOJMYHOW 3alIUTHl PE3yJbTaTOB, IOJIYYEHHBIX B XOj€
HCCIIeI0BaHUSI.

B xone BeIMoNHEHHsT KypcoBOil paboThl y oOywaromierocsi Hapsay ¢ (GopMuUpOBaHHEM
Hay4YHO-TEOPETUYECKUX 3HAHUN HAUMHAIOT CKJIAJbIBATHCA U MPAKTHUECKUE YMEHHUS.

KypcoBast pabora mnpennonaraer riay0okoe W OOBEMHOE HCCIIEOBaHUE H3OpaHHOU
poGsieMbl y4eOHOIro Kypca, H3JI0KEHHE COBPEMEHHOTO COCTOSIHHS BOIPOCA, €ro KpaTKou
UCTOpuH, (GOPMYIMPOBKY BBIBOJIOB M MX apryMmeHTanuio. B o03ope parorcs aHamu3 u
CpPaBHHUTEJIbHAS OLIEHKA Pa3IMYHbIX MOJXOA0B K PEUICHHIO MOCTAaBICHHON MPOOJIEeMbl pa3HbIMU
aBTOopamu. KypcoBas paboTa J0DKHA OTIMYAThCS AKTYyaJIbHOCTBIO TEMAaTHUKU, COOTBETCTBOBATH
COBPEMEHHOMY COCTOSTHUIO OT€YECTBEHHOM U 3apyOeKHOM HayKu.

ITo cTpykType KypcoBble pabOTBl MOTYT OBITh pegepamusHoco, NpPaKmuyeckozo u
ONbBIMHO-9KCNEPUMEHMANbHO20 XapaKTepa.

B kypcoBoii pabote pegepamusnozo xapakmepa B TEOPETHUECKOW 4YaCTH JaeTcs
HCTOPHS BOIIPOCA, MOKA3bIBAETCSl YPOBEHb pa3pabOTaHHOCTH MPOOJIIEMBI B TEOPUH U MPAKTHKE
UCXOJs U3 CPAaBHUTENBHOIO aHAJIN3a U3YUYEHHOM JINTEPATypBhI.

B kypcoBoii pabore npakmuueckozo xapakmepa OCHOBHAsi 4aCThb COCTOMT U3 JIByX IJIaB
WIK pa3zienoB. B nmepBoM pazaene coaepkarcs TEOpeTUYeCKUe OCHOBBI pa3pabaThIiBAEMOM TEMBI,
BTOPOIl SIBJII€TCS NPAKTHUUECKUM, B HEM IPEACTaBICHbI PACUEThl, rpapuKu, TaOIMIIbI, CXEMBI,
WUTIOCTPALMHU U T.II.

KypcoBast onwimmno-sxcnepumenmanvno2o xapakmepa TPEANoNaraeT IMPOBEICHUE
JKCHEpUMEHTa WM ero (¢parMeHra, aHajlu3 €ero pe3yjJbTaToB U PEKOMEHAAUUH o
IPAaKTHUECKOMY IpUMeHeHH0. OnucaHue 3KCIepUMEHTa OCYIIECTBIISIETCS BO BTOPOM pasfelie
OCHOBHOH 4YacTu. B Xozme omnmcaHusi JaeTcs XapakTepUCTHKAa METOJOB AKCIEPUMEHTaIbHOU
paboThl 1 OOOCHOBAHHOCTHU UX BbIOOpPA, OCHOBHBIX 3TANOB 3KCIEPUMEHTa, 0Opa0OTKH U aHAJIU3a
pe3yabTaToB. B pe3ynbraTe BHINOIHEHUS KYpCOBOM paboThl 0Oydarouuiics AOJDKEH MOKa3aTh
TOTOBHOCTD K OBJIa/ICHUIO OCHOBHBIMH YMEHUSIMHU BECTH UCCIIEI0BATENbCKYIO 1€ATEIbHOCTD.

JIroboe HaydyHOe HCCIEeIOBaHME MMEET OIPENIEIEHHYI0 CTPYKTYypy. B NHCBMEHHBIX
HAy4YHBIX paboTax BbIIEISIOT: OIVIaBJIEHUE, BBE/IEHNE, OCHOBHYIO YacTh (KaK MPaBUJIO JABE —TpU
IJIaBbl), 3aKJIIOYEHHUE, CIUCOK HCIOJIb3YyeMON JHUTEepaTypbl M HMCTOYHUKOB, NPHIOXKEHHUS U
WJUTIOCTpALMHU (€CJIM TaKOBbIE UMEIOTCS).

Copepxanne. B HeM mocinenoBaTenbHO W3JIAralOTCs: BBEACHHME, Ha3BaHHWE IVIaB U
naparpagoB KypcoBOW pPa0OThI, 3aKJIIOUYEHHE, CIUCOK JMTEPATyphl W HCTOYHUKOB, CIHUCOK
NpUIOKEeHUH U wiroctpaiuid. [Tpu sToM HazBaHus Bcex paszienos (IVIaB MJIaHAa) JOJKHBI TOUHO
COOTBETCTBOBATh JIOTMKE COJEp)KaHHs padOThl, ObITh KPAaTKUMU U YETKUMHU. YUHUTHIBAIOTCS
CTpPaHULIbl, C KOTOPBIX HAYMHAKOTCS BCE MMYHKTHI IJIAHA.

BBenenne. Orta yacTh COAEpXKUT OOOCHOBAHHE AKTYyaJIbHOCTH TEMBI HUCCIIEOBAHMSI,
OCHOBHBIE XapaKTEPUCTUKU KypCOBOM pabOThl: MpobieMy, 1eib, 0ObEKT, MpeAMET, 3a1aul U
METO/Ibl MCClIeZIOBaHUs. BBeneHne N0MmKHO 3aHMMAaTh He Oojee 2-3 CTpaHUIl MAallMHOMHMCHOTO
TEKCTa.

Axmyanonocms memvl ONPENENAETCs HaJIUYUEM Hay4yHOH NpoOiieMbl, B KOTOPOW €CTh
OCO3HaHME HEMOJIHOTHI (MM OTCYTCTBHSI) HAYYHBIX 3HAHUHN AJIS PELICHUs ONpe/IeIeHHON 3a/1aun
B 00JIACTH M3y4aeMOi TPOOIEMBI.

Obvekmom uccre0oganusi Kak TPABUIIO, SIBIAETCS 4YacTh NPAKTUKU WM HAy4YHOTO
3HAHUS, KOTOPOE M3y4yaeTcsi, T.e. ITO IPOLECC WIH SBJIEHUE AEHCTBUTEIBLHOCTH, KOTOPOE
IIOJIBEPIaeTCsl UCCIIEN0BATENIEM U3YUEHUIO U aHAJIN3Y.

[Ipenmerom wuccnenoBaHusl SIBISETCS CTOPOHA, AaCHEKT, TOYKA 3pEHMs, C KOTOpOM
UCCIIeIoBaTeNb I103HAET LEJIOCTHBIM OOBEKT, BBIACNAS HpU 3TOM IJIaBHbIE, Haubosee
CYLLIECTBEHHbIE IPU3HAKU OOBEKTA.
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Llenv uccnedosanus — 310 (popMyIUpOBKA IIIAHUPYEMOTo Hay4dHOro pesyinbrara. Llensb
(dopmMynHpyeTcss KpaTKO M TOYHO, OTpakas TMpeArojiaraéMblii KOHEYHBIH pe3ysibTaT B
UCCIICIOBAaHHH.

3a0auu  uccnedoeanus  KOHKPETH3UPYIOT €ro I1edb U MPeACTaBIsIOT  co0oif
HOCJIEI0BATENBHOCTD ACATEIBHOCTH MO JOCTHXKEHHIO LIEJIU UCCIIETOBAHMS.

Jnist Toro, 9To0BI MPOBEPHUTH, TPABWIIBHO JIM OIpPEIEIICHBl OCHOBHBIE XapaKTEPUCTUKU
UCCIIEIOBaHMs, CIIEAyeT OTBETUTh Ha CJIEAYIOILINE BOIPOCHI:

— npobaemMa — 4To He0OXOAMMO U3YUUTh U3 TOTO, YTO paHee He ObUIO U3yUYEeHO;

— TeMa — KaK Ha3BaTh UCCIIEIOBAHME;

— aKTyaJIbHOCTh — TIOYEMY JaHHYIO IpoOJIeMy Hy>KHO B HACTOSIIIEE BPeMs U3ydaTh;

— OOBEKT HCCIE0BAHUS — YTO PACCMATPUBALTCS;

— TIpeJIMET WCCIENIOBaHHUS — KaK pacCMaTpUBAETCS OOBEKT, KaKUe HOBBIC OTHOIICHMUS,
CBOICTBa, acMeKThl, PYHKIIUU pacCMaTpPUBAET JaHHOE UCCIICIOBAHHE;

— 11eJIb — KaKOM pe3ysibTaT UCCIe0BaTelb HAMEPEH MOITYYHTh;

— 3a7]a4¥ — YTO HY>KHO CJIeNaTh, YTOOBI 11e]Ib OblJIa IOCTUTHYTA;

— METOJbI — MyTH U CIOCOOBI, C TIOMOIIBIO0 KOTOPHIX JOOBIBAIOT 3HAHUS O Mpeamere (o
mpoleccax u pe3yiabTaTax BOCIUTAHUS, 00yUeHUs, pa3BUTHA, (POPMUPOBAHUS TUIHOCTH).

OcHOBHasl yacTh BKJIIOYAaeT B ce0si colepikaHue KypcoBOMl paboOThl U, Kak MpaBUIIO,
COCTOUT U3 TEOPETHYECKOTO U MPAKTHUECKOTO Pa3/ieioB (T1aB).

B teopetnueckom pasniene pacKpbhIBarOTCS UCTOPHUS U TEOPHS UCCIETYyEeMON IpoOJieMbl,
JaeTcsl KPUTHUUECKH aHallu3 JIMTePaTypbl M MOKa3bIBaeTCS MO3MIMS aBTOpa. B mpakTuueckoM
paszene M3iaralTcs METOAbl, XOJ U pe3yjbTaTbl IPOBEIEHHOIO HKCIEPUMEHTa WU €ro
(bparmenra.

B ocHoBe nccnenoBaTenbcKoi e TENIbHOCTH JIeXKaT 00LMEe METO/Ibl HAYUYHOT'O MO3HAHHUSA:
aHaJM3, CUHTE3, CpaBHEHUE, 00o0menne. Yacto npu cOope MepBUYHBIX JaHHBIX MCIIOJNB3YIOT U
TaKMe METOIBl KaK Ompoc (aHKETHPOBAHWE W WHTEPBBHIOMPOBAHHWE), HAONIOJICHHUE, aHAIN3
NPOAYKTOB JESATEIBHOCTH M JIOKyMEHTaluu. B KypcoBod paboTe MOMKHBI OBITH OTpa)KeHbBI
Pe3yNIBTAThHI MPUMEHEHHSI STUX METOJIOB.

ConepxaHue KypcoBOM pabOThl 3aKiIOyaeTcs B OTPaXEHUU CBOEr0 COOCTBEHHOTO
NOHUMAHHUS ¥ OCMBICIIEHHUS TMPOOJIEMBbl HA OCHOBE HW3YyYEHHS JIMTEPAaTyphl CO CCBHUIKOW Ha
aBTOPOB, JI0KA3aTEeIbCTBA KAaKUX-IHOO MOJIO0XKEHHUH ¢ mpuBiIedYeHneM nutaT. Cchlika Ha aBTOpa U
ero paboty ouyeHb BaxkHa A yuTaTens. OHa MO3BOJSET €My HENOCPEICTBEHHO OOpaTUThCS K
MEPBOMCTOYHUKY U CIIeNaTh HEOOXOAMMBIE YTOYHEHHS. B KOHIle HUTAThl CleAyeT OMpeesuTh
VCTOYHUK BHICKA3bIBAHUSI.

B xypcoBoii pabote 10KHO OBITH COOMIOIEHO €AUHCTBO CTHIIS U3JI0XKEHUS, o0ecredeHa
opdorpaduyeckas, CHHTaKCHYeCKas W CTHJIUCTHYECKass T'PaMOTHOCTh W3JIOKECHUS B
COOTBETCTBUU C HOPMaMU COBPEMEHHOTO PYCCKOTO SI3bIKA.

B oCHOBHOIf 9acTH MOTYT OBITH TAaK)KE INMPEACTABICHBI CXEMBI, TUATPAMMBI, TAOJIUIIbI,
PUCYHKH IIPH YCIOBUU TECHON MX B3aMMOCBSI3U C OCHOBHBIM TEKCTOM KypPCOBOM paOOTHI.

3aKII0YeHNE 3aBePIIAeT TEKCT KypCOBOM pabOTHI M COAEPIKUT UTOTH pabOTHI, BBIBOJBI, K
KOTOPBIM TPHUIIEN aBTOp, U pexkoMeHnanuu. OHO OMKHO OBITh KPAaTKUM, OOCTOSATEIbHBIM U
KOHKPETHBIM,  BBITCKAIOIIUM W3  TPOBEJCHHOTO HCCIEJOBAaHUS, a TaKkKe JOJDKHO
COOTBETCTBOBATH IMOCTABJICHHBIM 33/1a4aM HCCIICJOBAHHUS.

CrucoK UCTIONb30BaHHBIX UCTOYHUKOB MPENICTABISIET CO00i TepedeHb NCIOIb30BAHHBIX
KHUT U CTaTeil, THTepHET-caliToB U ap. DaMuIny aBTOPOB MPUBOIATCS B ali(paBUTHOM TMOPSIKE,
IIPH 3TOM BCE MCTOYHHUKH JAIOTCS TOJ OOIIeH HyMmepamuen JuTepaTypbl. B MCXOMHBIX JTaHHBIX
UCTOYHMKA YKa3bIBAOTCS (paMHUIIUs M WHUIUANBI aBTOpa, Ha3BaHHWE pabOThI, MECTO U TOJ
U3/IaHUs, 00Iee KOJTMYECTBO CTPAHHIL.

[Tpunoxxenus ohopMIsIOTCA HAa OTAENBHBIX JUCTAaX, MPUYEM KaKJ0€ M3 HUX JIOJDKHO
UMEThb CBOW TEMAaTWYECKHU 3aroJIOBOK M B MPABOM BEPXHEM YIIIy HAIMHCh C YKa3aHUEM €ro
nopsiikoBoro Homepa, Hanpumep, «[IPUJTOXKXKEHUE 1» u T.4.
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B MNPUIIOKCHUN TIOMCHIAKOTCSA  aHKEThl W MCTOAWKH, C TIOMOIINBKO KOTOPBIX
oCyHIeCTBIIsIJICS cOop Mmarepuana. B TekcTe OCHOBHOW 4YacTH KypcoBOM paboThl 00s3aTeinbHO
JIOJKHBI OBITH CCBUTKU HA MPUIIOKESHHUS.

KypcoByio paboTy 00y4aromuiicst BBIIOIHAET CaMOCTOSATENIBHO, TTOTydast KOHCYIIbTAIHIO
HAYYHOTO PYKOBOJHTENS M OTUUTHIBAsCh IE€pe/l HUM IO 3apaHee HAMEUEHHOMY IpaduKy o
BBIIIOJTHEHUH €€ OTACIIbHBIX JacTen u pa60TBI B IICJIOM.

KypcoBast paboTta nmoanexut myOin4Hoil 3amuTe. Pemenne o BO3MOXKHOCTH JOITycKa K
ee 3allINuTe ONpeeNsieTCs HAyYHBIM PYKOBOJHUTENIEM M JOBOIMTCS 0 OOYYAIOUIETOCs HE MEHee
4yeM 3a HeJIeJIO 710 3aIIUTHI.

3amuTa KypcoBBIX paOOT MPOBOAMTCA B TMPUCYTCTBUM KOMHMCCUHM M3 4YHUCIA
npernojaBaTesei, a Takke 00ydarolMxcsi, KOTOpble MOTYT MPUHUMATh Y4acTHE B 00CYKICHUU
3alMIIAEMbIX KYPCOBBIX paboT.

3amyre mpeanecTByeT MOATOTOBKA TEKCTa JOKJIaNa W WIUIIOCTPATUBHOIO MaTepuaa.
Jlokimag HOKEeH CoaepKaTh: KpaTKoe OOOCHOBaHME BbIOOpa TeMbl, (OPMYIHPOBKY 3ajad,
IepevyeHb METOJIOB MCCJIEJOBAHUSA, aHAIU3 TEOPETHYECKHX U IKCIEPUMEHTAJIbHBIX JTAHHBIX,
BbIBObI, pPCKOMCHOAINHU, ITYTHU PA3BUTUA TCMBI.

BricTymniieHre 10KHO OBITh YETKUM, JIOTUYHBIM, YOSTUTEIbHBIM U JUIUThCS He Ooee 7-
10 munyT. BOo BpeMs 3amuThl kKellaTelbHO UCIOIb30BaTh TAOIMIIbI, CXEMBL, TpadUKU U ApyTUe
cpeacTBa HarnsAHOCTH. [locime CBOEro OCHOBHOTO BBICTYIUIEHHS! OOy4alOIIMHCS OTBEYaeT Ha
BOIIPOCHI YWICHOB KOMHCCHUH.

[IpumepHast TeMaTuKa KypcoBbIX paboT

1. Crpoenue u ¢pyHKIus 0eTK0B. MeTOAbl X U3yYCHHS.

2. Crpoenue u pyHKuus GepMeHTOB. MeTOIbl UX U3yUECHHUS.

3. BurtamuHbl 1 HEKOTOpBIE pyrue OMOJOTUUECKH AKTUBHBIE COSTUHEHUSI.

4. HyxienHOBbIE KMCTIOTHI U X OOMEH.

5. VYrneBoabl U UX OOMEH.

6. Jlunuas! 1 uX oOMeH.

7. buonoruueckoe okucinenue u cunte3 ATO.

8. I'opMoOHBI ¥ UX POJIb B 0OMEHE BEILIECTB.

9. HyxnennoBble kucioTsl. buonornyeckas poib HyKJI€MHOBBIX KHCIIOT.

10.  BsaumocBs3p M perynsauuss oOMmeHa BemiecTB. [IpoGieMbl OGHOXMMHYECKOMH
9KOJIOTHH.

11.  B3auMOOTHONIEHHS  CTPYKTYpHBIX H  (YHKIHMOHANBHBIX  OCOOEHHOCTEU
reMorjioonHa, MAOTIIOOMHA.

12.  Crpoenue u pyHKIIMHU OCHOBHBIX OEIIKOB I1a3Mbl KPOBH.

13.  TlpuHmunsl  >IeKTPOPOPETUYECKOTO  Pa3lEIEHUs] TeTePOTeHHBIX  CMECEH.
Hcnonb3oBanue anektpodopesa s pa3aeNeHus] U OYUCTKH OEIKOB.

14.  Perynsiuusi akTUBHOCTH ()EPMEHTOB.

15. OcobeHHOCTH mpoliecca TPAHCKPHUIIIUH.

16.  MHrubutopsl cuHTE3a HYKJIEMHOBBIX KUCIIOT.

17.  MHruOGuTOpHI CHHTE3a OCIIKOB.

18. MeTaboan3M OelIKOB, aMIHOKHCIIOT.

19.  buoreHHble aMUHBI U UX POJIb B OPraHU3ME.

20.  KonHeuHble IpOAYKTHI a30THCTOr0 0OMeHa. Ponb riyraMuHa B 00€3BpeXKUBAHUU U
TpPaHCIIOPTE aMMHUAKA.

21. CunTe3 U MeTaboIM3M JKUPHBIX KUCIIOT.

22.  Hwuxna Kpebca u ero poip B )KU3HEACATEILHOCTH KIETKH.

23.  PerynsaTtopHbl€ NOJUIENTHU]IBI U UX POJIb B OPraHU3ME.

24. BuTtamMuHbI ¥ UX pOJIb B OPraHU3ME.

25. XuMHuecKkuit coctaB KpoBU. bydepHbie cucTeMbl KpOBH.
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4.7. ConepskaHue pa3iejoB JUCHHUILIMHBI (MOLYJIA)

Pazgen 1. O0mas u HeopraHu4deckast XUMHUS

Tema 1. ATomHO-MONEKysipHOe ydyeHHe. OCHOBHbIE XMMHUUYECKHE MOHSITHS U 3aKOHBI.
CrpoeHue aToMa U XUMUYECKAsl CBS3b.

OCHOBHBIE MTOHATHUS U 3aKOHBI XUMHH. XUMUS Kak (QyHIaMeHTaIbHast HAyKa O COCTaBe U
CTPOCHHMHM BCEX BEIIECTB JKMBOW M HEXUBOM Npuponabl. OCHOBHBIE MOHATHS XUMHUU: aTOM,
2JIEMEHT, MOJIEKYyJla, XUMUYECKUH 3KBUBAJIECHT, MOJIb, aTOMHBIE U MOJEKYJIIpHas macca U
MOJIEKYJISIpHBIN 00beM. OCHOBHBIE 3aKOHBI XUMUU: 3aKOH COXPaHEHHsI MacChl M SHEPTUH, 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA, 3aKOH OSKBUBAJICHTHOCTH, TIPAHUIBl JCHCTBHUS 3aKOHOB.
[TpodeccuonanpHas 3TUKa U pedeBast KyJIbTypa YUUTENs XUMUU.

Crpoenue aroMa M XUMHUYECKasi CBA3b. DKCIEPUMEHTAJIbHbIE 0O0OCHOBAHUS CIIOXKHOCTH
CTPYKTypbl artoma. McTtopus pa3BuUTUS MpPEACTaBICHUHM O CIOXKHOCTH CTPOCHHS AaTOMa.
CoBpemeHHass MojJenb CTpoeHus aToMa. KopnycKyiasipHO-BOJHOBOW Jyallu3M YacTHLI.
DOneKkTpoHHOEe 00JaKo, TIpaHWYHAs IOBEPXHOCTb, aToMHas opOutanb. KBaHTOBbIE wyHcIa.
[IpuHuunsl 3anoyHeHUst aTOMHBIX opOuTaneil. CocTaBieHUE 3JIEKTPOHHBIEX M 3JIEKTPOHHO-
rpadpuueckux (opmyn atomoB. OCHOBHBIE CBOICTBa aTOMOB: aTOMHBbIE U HOHHBIE PaANYCHhI,
SHEPrusl MOHU3ALMHU, YHEPrUsl CPOJCTBA K IEKTPOHY, 3JIEKTPOOTPULATEIBHOCTb, MArHUTHBIE
CBOMCTBA.

OcHOBHBIE THUIIBI XHMHUYECKMX CBSI3€H: KOBAJIGHTHAs, MOHHAs, MeTajNIndyecKas,
BOZIOpOHAs. MexaHu3Mbl OOpa30BaHUS KOBAJICHTHOM CBsI3M. MeTOj BaJCHTHBIX CBSI3€d U
MMO. CBoiicTBa KOBaJICHTHOM U MOHHOM CBSI3U.

Tema 2. CKOpOCTP XHMHMUYECKHX peakIMid. XHWMHYECKOE paBHOBecue. PacTBOpbI
HERJIEKTPOJIUTOB U JIEKTPOJIUTOB.

CKOpOCTh XMMHYECKHMX pEaKUuid M XHMHUYecKoe paBHoBecue. [loHsATHEe O ckopocTh
peakuuu M €€ KOJIMYECTBEHHOM BbIpak€HUM. VICTMHHAs M cpenHsAs CKOPOCTh. 3aBUCHUMOCTD
CKOPOCTH pE€aKIHMH OT KOHUEHTPAllMu pearupyrolux BeIIecTB. 3aKOH JEWCTBUS Macc.
KoHcranta ckopoctn peakuuu. 3aBUCUMOCTh CKOPOCTH PEAKUUU OT TEMIEpaTyphl,
TemnepatypHbiii koddduuuent. IloHATHe 00 aKTHUBHBIX MOJEKYJaX, SHEPrUu AaKTHBAIUH,
nenHeix peakuusax. Karamu3, ero Buxpel. Ilonstue 00 wuHruOuTopax, O MEXaHHU3ME
KaTasmTuueckoro nerctBus. depMeHTHl Kak KaTanu3aTtopsl. HeoOpaTtumble u oOpaTHMbIe
XMMHUYECKHE peaklUu. XHUMUYECKOE PaBHOBECHE, €ro KOHCTaHTa. (CMEIleHue paBHOBECHS,
npuHiun Jle-Illarense.

PacTBOpBl 31EKTPOJIMTOB W HEIIEKTPOIUTOB. Kitaccudpukainus TUCIIEPCHBIX CHCTEM.
Mexanu3m nporecca pacTBOpeHHs. YueHne MeHeneesa o pactBopax. PacTBopuMocCTh TBEPIBIX
BELIECTB U €€ 3aBUCUMOCTb OT TeMIeparypbl. Kpucrannusanus TBEpIAbIX BEIIECTB U3 pacTBOPA.
CnocoObl  BBIp@XEHHS KOHIIEHTpaluu pacTtBopoB. I[loHstue 00 ocmoce, KPHOCKOIHH,
90YJIJIMOCKONMU.  DJEKTPOJIUTBI M HEIJIEKTPOIUThl. OCHOBHBIE  IOJIOKEHUS  TEOPHH
anekTponutudeckoil auccormanuu. Paborer C. Appenuyca u M.A. KabGmykoBa. Mexanusm
JUccoluanuy WM ruapatanuu. Jlucconuanus KUCIIOT, OCHOBaHMM, coieil. CryneHdaras
muccouuanusi. CoBpeMEHHBbIE MPEJCTaBICHHUsI O KUCIOTaX M OcHoBaHMsIX. lIpoTonuruueckue
paBHOBECHsI B BOJHBIX M HEBOJHBIX pacTBopaX. CuibHble M clabble 37eKTposnThl. CTeneHb
muccouuanuu. [loHaTre o Teopum CHIIbHBIX 3JEKTPOIUTOB. [IpuMeHeHne 3akoHa AeicTBUS Mace
K Jucconuanuu cialelx anekTtponutoB. KoHcTanta aucconuanuu. 3akoH pas30aBieHUs
OctBanbna. PaBHOBecusi B pacTBOpax »3JEKTPOJMTOB (MOHHBIE peakuuu). ['ereporeHHoe
paBHOBECHE «OCAJIOK - pacTBOp». lIpomsBeneHue pacTBOPUMOCTH. YCIOBMSI PacTBOPEHUS U
BbINaieHus ocaakoB. loHHOe npousBeneHue Boabl. BomopoaHblil mokas3aTelb, €ro 3HaueHue.

Tema 3. OkucCIUTEIBLHO-BOCCTAHOBUTENBHBIE pEaKIMU. [ naponus.

I'maponus coneit. Pasznmuunbie cmydan ero. pH BomHbIX pacTBOpoB cojied. CTeneHb u
KOHCTaHTa ruaponu3a. ®akTopsl, BAUSIONINE HA CTETeHb ruapoau3a. HeoOpaTuMelil ruaponus.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE peakiuu, uX Kiaccudukanus. OKUCTUTETH |
BOCcCTaHOBUTENW. [IpaBuia coOCTaBiIEHUsT YpPaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
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pEeaKUHnid.

MeToibl AJIEKTPOHHOTO M AJIEKTPOHHO-MOHHOTO OanaHca. Poib cpenbl B IMpOTEKaHUU
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX MTPOLIECCOB.

DONEeKTPOXUMHYECKUA psAl  HampsbkeHUd MertamuioB. CTaHOapTHbIE OKHCIUTENbHO-
BOCCTAHOBUTENIbHBIE  INOTEHLHUANbl. HampaBleHHOCTh  OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkuuii B pacTBOpax.

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLECC. DIEKTPOIN3 PACIIIABOB.
DNEKTPOIN3 BOJHBIX PACTBOPOB KHUCIIOT, IIEJIOUEH, COJIeH U ero MpakTHUeCKoe 3HaUeHHUE.

Hcnonp30BaHne €CTECTBEHHOHAYUYHBIX 3HAHUN U1 OPUEHTUPOBAaHUS B COBPEMEHHOM
MH(OPMALIMOHHOM IIPOCTPAHCTBE.

Tema 4. OcHOBHBIE KJIacchl M HOMEHKJIATypa HEOPraHWYECKMX BEILECTB. XUMUS
3JIEMEHTOB.

Knaccuukanuss CIOXHBIX BEIIECTB IO COCTaBy. buHapHble COEIUHEHUs, HX
HOMEHKJIATypa. TpexaneMeHTHbIE COeTUHEHUSI.

Knaccudukanuss CnoXHBIX BEIIECTB MO (YHKUMOHAIbHBIM IpPHU3HAKAM: OKCHIIBIL,
OCHOBaHUSs, KUCJIOTHI, conu. VX cBoiicTBa.

Homenxknarypusie npaswia MIOITAK Heopranmueckux BemecTB. THIBI XMMHUYECKHX
pEaKIHUid.

Kommnekchele  coeauHeHus. CTpoeHue KOMIUIEKCHOro coenuHenus. Ilpupona
XUMHUYECKON CBSI3M B KOMIUIEKCHBIX CO€AMHEHUAX. Kilacchl KOMILJIEKCHBIX COEIUHEHH.
Homenxknarypa. 3oMepust KOMIIJIEKCHBIX COEIUHEHU.

XapakTep JJIEKTPOJMTUYECKOW JTUCCOLMAIMUA KOMIUIEKCOB. Y CTOWYHMBOCTH HMX B
pactBopax. KoHcranta HecTOMKOCTH. 3HaUeHHE MPOLIECCOB KOMILJIEKCOOOPa30BaHUs B XUMUU U
OHOJIOTHH.

Xumust HemeramnoB. OOmias XapakTepucTHKa 3yeMeHTOB 7 A rpynmbsl. CrtpoeHue
MOJIEKYJI FAJIOT€HOB U CPAaBHUTENIbHASI XapaKTEPUCTHKA UX CBOICTB.

Xnop. Haxoxnenue B mpupome. W3oromsl. CrocoObl momydenus. CBoiicTBa.
B3aumoneiictBue ¢ MeramiamMu U Hemetauiamu. [lonmydeHue u cBoicTBa XJIOpUCTOTO BOIOPOAA.
ConsiHast KMCIIOTa, IOJyY€HUE, CBOWCTBA, MpUuMeHeHue. Kuciiopoaubsle COeMHEHMS XJI0pa.

OO01ast XapakTepuCcTUKa aTOMOB 3JIEMEHTOB U MPOCTHIX BELIECTB 6A IpyIIIbL.

Kucnopoa. M3otomHslii coctaB mpupoaHoro  kuciaopoga. JlaGopatopHele u
IPOMBIIUIEHHBIE CHOCOOBI MOJIYYEHHUs] KUCIOpOJa, €ro (pU3M4YecKue M XMMUYECKHE CBOWCTBA.
Oxcunpl. Amnotponus kuciopoga. O30H, ero cBoWcTBa, NOIydeHHEe, 00pa3oBaHUE B MPUPOJIE.
Ob6nactu npuMeHeHus: kuciaopona. Ponp kuciopona B mpupoae. Boznyx. Ilpobiema yncroro
BO3yxa. BomoponmHele coenuHeHMs Kuciaopoaa. Bopa, mnepokcua Bomopoaa, MEPOKCUIBI
METaJIJIOB, MOJIy4€HUE, CBOWCTBA, IPUMEHEHHUE.

Cepa. Pacnipoctpanenue B npupoje, 100bua u nepepadorka. Amnorponus. CBoiicTBa u
npUMEHeHne. XapakTep B3aUMOJEHCTBUS C METAJUIaMH U HeMeTaulaMu. BopopoaHbie
coenuHeHus. CepoBoAOpoJ, MOIy4YEHHUE, NMPUMEHEHHUE, CBOMCTBA. CepoOBOJOPOIHBIE KUCIIOTHI,
CyIb(UIBI, BOCCTAHOBUTEIILHBIE CBOKWCTBA UX. [TomucepoBOa0pOabI, MOTUCYITb(HIBL.

KucnoponHele coelMHEHUS Cepbl, XapaKTep BAJEHTHBIX CBS3€d M HX TIE€OMETpHS.
Juokcua cepsl, cBoiicTBa U moiydenue. CepHuctas kuciorta, cynbhutsl. Oxcun cepsl (VI),
cepHasi KHCJIOTa, e CBOWCTBA, criocoObl noiyyeHus. CynbgaTsl.

OO01as XxapakTepuCcTUKa 3JIEMEHTOB U POCTBIX BEILECTB 5 A IpyIIbL.

Azor. Haxoxnenue B npupozae. CBoiicTBa, INONIy4YeHHME, NpUMEHEHHE. BonoponHsie
COEJIMHEHMS: aMMUAK, CTPOCHUE U TeoMeTpusi MoiieKysbl. CrocoObl MOJSyuyeHUss U CBOWCTBA.
Conu aMMOHMS, CTPYKTypa, CBOMCTBA, TEPMHUYECKOE pa3jIoKEeHHE, NpuMeHeHue. OKucieHue
aMMuakKa.

Kucnoponueie coenunenus aszora. Okcuabl, Xapakrep cBsi3u B Hux. llomyuenwue,
cBoOiicTBa. A30THasl U a30THCTasl KUCIOTHI, OJIYUYEHHE, IPUMEHEHHE, CBOIICTBA X U UX COJIEH.
Tepmuueckoe pasznoxkeHue HHUTpPAToB. A30THble ynoOpeHus. Ponb asora ans  KHMBBIX
OpraHU3MOB.
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OOm1ast XxapakTEpUCTHKA 3JIEMEHTOB U MPOCTHIX BEIIECTB 4 A TpYMIIBI.

Yraepon. Haxoxnenue B mpupozge. Aimorponus. J[peBecHbI yroiyib, €ro CBOWCTBA U
cTpoeHue.  Axacopbumsa.  XMMHUYECKHE ~ CBOiicTBa  yriepoja.  lMcmonb3oBaHuME — €ro
BOCCTAaHOBUTENBHBIX CBONCTB. Kucnopoansie coeaunenus yriaepoaa. Oxcupn yriepoma (II),
cTpoeHue Monekynbl. [Ipumenenue, pusnoIornueckoe AeUcTBHE.

Xumusi metauioB. OOmme CBOWCTBa MeETAIOB. PacrmonoxeHne B TEPUOTUIECKOM
cucreme. CTpykTypa MeTauloB. Metamumueckass CBA3b. THUIBI KPUCTAUIMYECKUX PEIIETOK.
3aBUCUMOCTh (PU3UYECKUX CBOWCTB OT 3JEKTPOHHBIX CTPYKTYp. XapaKTEPUCTHKA XUMHUYECKHX
CBOMCTB.

Koppo3usi MeTannoB U OCHOBHBIE CIOCOOBI 3alUTBI OT Hee. MHruObUTOphl KOppO3HH
METAJIJIOB.

1A rpynna, oOuias xapaktepuctuka. lllenmounsie Meramnsl. Haxoxnenue B mpupope.
[Tonyuenne. CBolicTBa, npuMeHeHne. OKcuapl, THIPOKCHUIBI, TEPOKCUBI, TuApubl. CBOKCTBA U
MMPUMEHEHNE BaKHEUIUX cosyiedd. Kanuiineie ymoopenus.

2 A rpymmna, oOmiast XapaKTepUuCTHKa.

bepunnmii, maraumii. CoiictBa. Mx crmaBbl. OKCHUIBI U THAPOKCHABI. Baxkueiume comu.
IIpumeHenue.

[IlenouHo-3eMenbHbIE MeTaIbl. HaxoxaeHue B Ipupoae, IOIydYeHUe, CBOWCTBA.
Heramenas u ramenass usBectb. [lomydyenue, nmpumenenue. llepoxcunsl. I'mapuael. Conu.
XKectkocTh BOIbI M crOCOOBI €€ ycTpaHeHus. Poib M NpUMEHEHHE COEIMHEHUH IIEeOYHO-
3€MEJIbHBIX METAJIJIOB.

OO01as XapaKTepUCTUKa 3JIEMEHTOB U MPOCTHIX BellecTB 3 A rpymibl. bop, HaxoxaeHue
B Iipupoie. 3HaueHue 0opa U ero coeluHeHU. bop - MUKpO3JIeMEeHT.

Antomunuii. Haxoxnenue B npupoge. Ilonyuenue, cBoiictBa. Aimtomorepmusi. CriiaBsl.
Oxcnpn v ruapokcu. AJIFOMUHATBHI U T€KCOAIIOMUHATBI. XapaKTep CBA3M B XJIOPUIE ATIOMUHUSA
(KOBaJIEHTHOCTD, AUMepu3alus). [[puMeHeHne amoMUHNS U €r0 COeAMHEHUH.

[ToGounas noarpynmna I rpynmnel. Haxoxxnenue B npuposae. [lonyuenue. [Tpumenenue.

Oxcunpl, tuapokcunasl wmeau. Kynputsl. Baxkseitmme coenunenus. Menp Kak
MHUKPODJIEMEHT.

BakrepunuaHoe neiictBue cepedpa.

CpaBHeHHUE CBOMCTB INIaBHOW M MOO0YHOM moarpynisl [ rpynms.

[Moarpynna nunaka. Haxoxnaenne B mpupoze. [lonyuenue, cBoitictBa. OKCU, THAPOKCU]T,
runpocouuHkatel. Conu nuHka. Ero cruiaBbl. [{MHK kak MukposnemeHT. [IpumeHeHne nuHKa n
ero coenuHenui. [lonmydyenue kaamus, ero CBOMCTBA, BaXKHEUIIINE COCTMHEHUS.

CpaBHeHHE CBOMCTB IVIABHOM M MOOOYHOM MOArpyMIl 2 IPYMIIBL.

OO01as xapakTepucTUKa 3JIEMEHTOB U IPOCTHIX BeecTB 3-5 b rpymnm.

Haxoxnenne B mpupone. Okcuibl, TUAPOKCHIBI, coyd. OCOOEHHOCTH 3JEKTPOHHBIX
CTPYKTYp. XUMHUYECKHE CBOKCTBA.

[Toarpynna xpoma. OOmias XapakTepUCTUKAa 3JIEMEHTOB U IPOCTBIX BEIECTB.
Pacnpoctpanenue B mpupoze, nonyuenue, npumenenue. Coenunenus xpoma (II) wu (II), ux
cBorictBa. XpomuThl. KommiiekcHbie coequnenus xpoma (III). XpomoBbie KHCIOTBI, HX COJIH.
XpomoBbslit anruapua. OkucaurenbHbie cBoiicTBa Xxpoma (VI). XpomoBasi cmecs.

CpaBHeHUE CBOMCTB IVIABHOW M MOOOYHOM MOArpYMIT 6 IPYMIIBIL.

[loarpynna wmapranuna. OOmiasi XapakTEpUCTHKA 3JIEMEHTOB U IPOCTHIX BEIIECTB.
Pacripoctpanenue B npupose, noaydenue. Cpoiicta. OKCcuabl U THAPOKCUIBI €T0, 3aBUCUMOCTD
UX CBOMCTB OT CTEIIEHH OKHUCIICHUs MapraHia.

MaprannoBass ¥ MapraHUOBUCTas KHUCJIOTA, HMX COJHM, OKHCIUTEIbHBbIE CBOMICTBA.
Mapraser Kak MUKPO2JIEMEHT.

CpaBHeHHE CBOWCTB AJIEMEHTOB IJIaBHOW M TOOOYHOM MOATPYII 7 TPYIIIHL.

OOm1ast XxapaKTepUCTHKA MOOOYHOM MOATPYIIIBI 8 TPYTIIIEL.

CewmeiictBo xene3a. JKene3o, ero pynabl. JlomeHHbli mpouecc. CruiaBbl kelesa.
Coemunenus sxeneza (II), (III), (VI). Kommuekcs sxene3a. Ponb jkene3a B OHOJOTHYECKHX
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npoueccax.

KobGanpr, Hukenb. [IpumeHeHue, mnoilydeHue, CBOWCTBA HX M HX COETUHEHHH.
Huxkenuposanue. [llenounoit akkymynstop. KobaabT Kak MUKPOIJIEMEHT.

Hcnonb30BaHre BO3MOXKHOCTH 00pa30BaTeNIbHOM Cpefbl ISl TOCTHKEHUSI TUYHOCTHBIX,
METaINpeIMETHbIX M MPEIMETHBIX pe3yJbTaToB OOydeHus M oOecrieueHHsl KadecTBa y4deOHO-
BOCIIMTATEIBHOIO MPOLIECCa CPEACTBAMH JTUCIUIUINHBI.

Paznen 2. AMMHOKHUCIIOTBI, ENTU/IBI, OCJIKH.

Criennguyeckasi poiib OEJIKOBBIX BEIIECTB B SBICHUX KU3HU. D. DHrenbe o poiau Oenka
B JKUBOM Ipupoae. AMUHOKHCIIOTHI, KaK COCTaBHbIE 4acTH OenkoB. CBONCTBA MPOTEUHOTEHHBIX
amuHOKHCIIOT. Hezamenumble amuHOKHCIOTHL. [lonmunentuasl. ['myTaTHOH M ero 3HaueHue B
oOmeHe BemiecTB. Teopust cTpoeHus: 0eNKOBOM Mosekyibl. IlepBuuHas, BTopu4Has CTPYKTYphI
O0enkoB. 3HAUEHHE TPETUYHOM CTPYKTYpbl O€IKOBOW MOJIEKYNbl JUIsl TpPOSBICHUS €€
OuosIorn4YecKoi akTUBHOCTU. Bennunna u ¢popma OesKoBBIX MojeKy1. M3o3mekTpudeckast Touka
OenkoB. Jlenatypanus OenkoB. 3Hau€HUE JEHATypaluuu OENKOB B MHUIIEBOW TEXHOJIOTHU.
Knaccudukanuss ~ O6enxoB.  AnbOyMHHBL,  TJOOYJIMHBI,  I[NIIOTEIMHBL.  JlUmompoTeuasl,
XPOMOTIPOTEUIbI, TTIUKOIPOTENIbI, HYKJICOPOTEU/IbI.

IIpeoOpazoBaHue aMUHOKUCIOT MO AMHHOTPYIIE, KapOOKCUIBHOM TIpymIie M paJuKany.
Koneunsle mnponmykTsl pacnaga aMuHOKHCHOT. [lyTu cCBsi3pIBaHMS amMMmMaka B OpraHU3Me.
Mexanu3M OHOCHHTE3a MOYEBHMHBI (OPHUTHMHOBBIM IMKI). Ponb acmaparmHa M riyTaMHHa B
CBSI3bIBAHUU aMMHAKA.

Paznen 3. Hykneorusl. HykienHOBbIE KUCIIOTHI.

Poip HyKIE€HMHOBBIX KUCIIOT B )KMBOM OpraHM3Me. THITbl HyKJIEMHOBBIX KUCIOT. [lypuHOBBIE 1
NMPUMUIMHOBBIE OCHOBaHUA. Hykiieo3uapl 1 HyKIeoTuIbl. AZIeHO3UHTpU(OoCchOpHas KUCIoTa U ee polib
B obmene BemiecTB. [lominykineornapl. CTpykTypa puOOHYKIEHMHOBBIX KUCIIOT. [IpuHIMIT mapHOCTH
a30TUCTBIX OCHOBAaHMI M OCOOEHHOCTU CTPOEHHUS JIBYXTSDKEBOM CTPYKTYpPBI J€30KCHPHOOHYKICHHOBOM
kuciotel. Pors JIHK kxak Hocurenst HacneacTBeHHOM MH(DOpMAIK B KIIETKE.

Pasnen 4. ®epmentsl. HomeHnknatypa W kiaccuuKkanusi, MeXaHU3M HUX JEHCTBHA,
KO(EpPMEHTHI.

[Tonatue o QepmeHTax Kak OCJIKOBBIX BEIIECTBAX, OOJANAIOMIMX KaTaJIUTUYECKHUMHU
¢yHkuusaMu. OCHOBHBIE TIOJIOKEHHMSI TEOpUM (epMEeHTaTUBHOro Karainu3a. (OOpa3oBaHue
NPOMEXYTOUHOTro KomIuiekca "depment-cyocrpar”. [loHsTne 06 akTHBHOM LIEHTpe (pepMeHTa.

Kunernka ¢QepmenTarmBHOro kKarammsa. OOpaTUMOCTh  jaeicTBHS — (DEpMEHTOB.
JIByXKOMITOHEHTHBIE M OJHOKOMIIOHEHTHbIE (hepMeHThl. KodepmeHnTsl. Xumuueckass npuposa
KopepMeHTOB. BimsHue Qu3mueckux M XUMHUECKUX ()aKTOPOB HA AKTHBHOCTH (DEPMEHTOB.
JleilicTBue TemnepaTypbl U KOHIIEHTPALUU BOAOPOAHBIX HOHOB. Crieruduueckue akTuBaTOPbI U
UHTUOUTOPBI  (DEPMEHTATHBHBIX IPOLECCOB. MexXaHU3Mbl WHTHOMpPOBaHUS  (HDEPMEHTOB.
Knaccudukanus pepmenron. Oxcunopenykrassl. Tpancdepassl. ['uapomnassl, pacnpocTpaHeHue
B ipupojie. JInaspl, u3omepasbl U aurasbl. OTenbHbIE NPEICTABUTENN 3TUX KIIACCOB.

5. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

[Ipn nmpoBeneHnn JNEKIUI U MPAKTUYECKUX 3aHATUNA HCHOIB3YIOTCS CIEIYIOIIME BUIBI
00pa30oBaTeNbHBIX TEXHOJOTHH: ayAHOBU3yalbHas TEXHOJOTHs, MPOOJIEMHOE H3II0KEHHE,
WHAVBUAYAIU3UPOBAHHOE O0yUYEHHUE C IPYNIOBBIM OOCYXJIEHHEM HUTOTOB, pa300p KOHKPETHOU
cUTyalluu, paboTa MalbIMM TpYyNIaMd, CeMHHap B ¢opMe Kpyrjoro CTroja, CeMUHap
KOH(MEepeHIHs U Jp.

udposas cpena B mporecce U3ydyeHHs AUCUUIUIMHBI (MOAYIA) (OpMUPYETCs 3a CUeT
MPUMEHEHUsT B  ayAUTOPHOM U  CAMOCTOSTEIbHOM paboTe OO0JIayHBIX  TEXHOJOTH,
HEMPOTEXHOJIOTUI U UCKYCCTBEHHOT'O MHTEIJIEKTa, TEXHOJIOTHI OeCTIpOBOIHOM CBS3H.

Bun yueOHBIX 3aHATHI ®dopma npoBeaeHUs
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Jlexuun

- TpaIUIIMOHHAS;
- UHTEPAKTHUBHASA: «MO3rOBasi aTaka» («MO3TOBOM HITypM)»),
MUHH-JICKIIHS, TIPE3EHTAIIMU C MCIIOIH30BAHUEM PA3IMUHBIX
BCIIOMOTaTENbHBIX CPEJICTB C OOCYXJCHHUEM, MPOCMOTp U
oOcyxaeHne  BUACOGUIBMOB  (JICKIUS-BU3YaTH3AIIHS),
npoOyieMHas JIeKIUs, JEKIUs ¢ 3apaHee 3arIaHuPOBAaHHBIMU
OIIUOKAMH.

IIpakTrueckue 3aHATUS

- TPAAMIIMOHHAS;
- MHTEPAaKTUBHAsA: JUCKYCCHs, METOJ aHAIN3a KOHKPETHBIX
CUTYyaLHi (xefic-meron), KOJUIEKTUBHBIE pelieHust

TBOPYECKUX 3a/la4y, MOJECIUPOBAHHE MPOU3BOJCTBEHHBIX
NPOILIECCOB 1 CUTYAIUM, IeJI0Bas Urpa.

CamocrosTenbHas
pabota

- TPaIUIIMOHHAS,
- WHTEPAKTHBHAS: METOJ MPOEKTOB, METOJ OOydeHHs B
napax (CrappuHI-IapTHEPCTBO),

- BBINIOJHCHNWE WHIWBUAYAIBHBIX 33JaHUN  (TBOPYECKHX
pabot, J0KIamoB, MPO(HECcCHOHATEHO-OPUCHTUPOBAHHBIX
3aJaHuid, TOJTOTOBKAa K COOECEOBAaHMIO), BBINOJIHEHHE
TPEHUPOBOYHBIX TECTOB (TIOATOTOBKA K C/IaU€ MOIYJISL.

6.0ueHoYHbI CpeACTBA TUCHUILUIMHBI (MOTYJIs1)

6.1. ITacnopt ¢doHaa OLIEHOYHBIX CPEACTB MO JUCHUIINHE

«buogornyeckass XuMns»

No Koz OLEHOYHOE CPENICTBO
n/ KonTponupyemsie paszneis KOHT;;ZJ;IHP ye
Il (TeMBl) TUCITUTUTHHBI KOMITETeHIH HAMMCHOBaHNE KOI-BO
U
2 VK-1, TecToBbIE 3aMaHU 100
OO0mast 1 HeOpraHMYECKask XUMHUS I1K-6, KonTtponsHas padora 20 Bap
TIK-8 Bonpocs! 1 3auera 41
2 | AMAHOKHUCIIOTHI, METTH/IBI, VK-1, TecToBbIe 3aMaHUS 50
Oenku. I1K-6, Temsbl pedepaToB 15
TIK-8 Bomnpocsl 115 sx3aMeHa 38
[TpodeccronanbHoO- 10
OPHUEHTUPOBAHHBIC
3alaHus
3 | HykneoTtuasl. Hyxkneunossie TecroBble 3a0aHUs 25
KHCJIOTBI Tewmsbr pedepaToB 10
YK-1, Bompocsr u1st ax3ameHa 39
[TK-6, [TpodeccuonanbHo- 12
IIK-8 OPUECHTUPOBAHHBIE
3aJlaHus
4 | ®epmentol. Howmenkinarypa wu YK-I, TecroBble 3a7aHUs 25
KIacCU(pUKALUsA, MEXaHU3M HX [IK-6, Bomnpocs g5 sx3amena 32
JeHCTBUSI, KOPEPMEHTHI. ITK-8 [TpodeccnonanbHo- 15
OpUEHTUPOBAHHBIC
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3aJaHuA

6.2. Ilepeyenb BONPOCOB 1JI51 IK3aMeHa (3a4eTa)

Bompocsr k 3auéry (3-it cemectp)
Paznen 1. OOmiast 1 HeOpraHUYECKask XUMHSL.
1. OcHOBHBIE TOHITHUSI XUMUU: aTOM, SJIEMEHT, MOJIEKYJIa, XUMUYECKUI1 IKBUBAJICHT,
MOJIb, aTOMHBIE U MOJICKYJIIPHBIE MAaCChl U MOJIEKYJISIPHBIH 00beM. 3aKOH COXPaHEHUsS] MacChl U
SHEPTUH, 3aKOH MOCTOsAHCTBA cocTaBa BemecTBa. (YK-1, I1K-6, I1K-8).

2. CoBpeMeHHast Mojelb CTpoeHHst aroma. KBanToBeie uwncia. EMkocTh
sHepretuueckux yposHeit (YK-1, ITK-6, I[IK-8).

3. [IpyHUMIBI 3aMONIHEHUsT aTOMHBIX OpOUTaneil. DJIEKTPOHHBIE U 3IIEKTPOHHO-
rpaduueckue popmynsl atromoB (YK-1, ITK-6, TTK-8).

4. KoBanenTtHast cBs3b. MeToq BaJeHTHbIX CBs3e. MexaHu3Mbl 00pa3oBaHUS
KOBaJICHTHOM CcBs3u. HackimaemocTs koBanenTHo# cBsizu (YK-1, ITK-6, ITK-8

S. CkopocTh XMMHUYECKOW peaklMu. 3aBUCUMOCTb CKOPOCTH pEakUuu OT
KOHIICHTpAIMy pearupyronmx pemectB u remneparypsl (YK-1, ITK-6, ITK-8).

6. XuMuyeckass KHHETHKA. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peakuuud OT

IMpUPOAbl PCArupyromux BCIICCTB. [louarue 06 AKTHBHBIX MOJICKYJIaX, OHCPIHUA aAKTHUBAIlUU
(VK-1, TIK-6, TTIK-8).

7. HeobOpaTtumbie 1 oOpaThMble XUMHYECKHE peaKIMH. XUMUYECKOe paBHOBECHE,
ero koHcranta (YK-1, IIK-6, I1K-8).

8. Cwmemenue paBHoBecus, npuHuun Jle-Illatense. PedeBas KynbTypa yduTens
XUMUHU.

9. PactBoprl. Knaccudukarmus pacropo (YK-1, ITK-6, I1K-8).

10.  Dnexrponutuyeckas auccouuarus. CuiabHbie W ciadbie snektponutsl  (YK-1,
[TK-6, TIK-8).

11.  Peakuuu B pactBopax anekrponautos (YK-1, ITK-6, I[1K-8).

12. OCHOBHBIE  KJIacChl ~ HEOPraHWYECKUX  COCAMHEHHM B  CBETE  TEOPHUH
anektponutuyeckon quccoruanuu (YK-1, I[1IK-6, I1K-8).

13.  Oxcugsl. CocrtaB, kiaccuukalus, HOMEHKIATypa, IMOIy4YeHHE, XHUMHUYECKHE
ceomctBa (YK-I1, IIK-6, [1K-8).

14.  Ocnoanusa. CoctaB, ki1accuukaiysi, HOMEHKIATypa, MOJIyYeHHe, XUMHUYCCKHE
ceoictBa (YK-I1, IIK-6, [1K-8).

15. Kucnorel. CoctaB, kiaccudukaiusi, HOMEHKIATypa, IMOJy4YeHHE, XMUMHUYECKUE
ceoictBa (YK-I1, IIK-6, [1K-8).

16. Comu. CocraB, KiIaccupukamnus, HOMEHKIATypa, MOJyYCHHE, XUMHUUYECKHE
ceoictBa (YK-I1, IIK-6, [1K-8).

17. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakuuu. OKHUCICHHE, BOCCTAaHOBJICHHUE.

Oxucnurens, BoccranoBurenb (YK-1, I[TK-6, ITK-8).
18.  T'mapomnus coneit (YK-1, T1IK-6, T1K-8).

19. OcHoBHbIe K1acchl Heopranuueckux coequneHui. (YK-1, IMK-6, ITK-8).

20. OO6mrast xapakTepucTuka 3jieMeHToB 7 rpymibl. Dtop. [lonyueHnue, npuMeHeHHE,
cBOiicTBa (hTOpa U ero coequHeHuid. buonorudeckas pois gropa. (YK-1, IIK-6, T1K-8).

21. Xmop. Ilonyuenue, cBoWCTBa, MPUMEHEHHUE Xjopa U coyisHOW KucioThl. (YK-1,
[IK-6, I1K-8)

22. Kucnoponneie coequHeHus XJI0pa, UX MOJy4eHHe cBolicTBa U nmpuMmenenue. (YK-
1, TIK-6, ITK-8).

23. OO01mrast XapakTepucTuKa 3JeMeHTOB 6 rpyriibl. CBOMCTBA, MOJTy4YEeHHE, MPUMEHEHUE
cepsl U ee BoiopoaHbix coeaunenuil. (YK-1, ITK-6, T1K-8).

24. Oxkcun ceper (IV). Ceprmcras kucnora. TuocepHass KHCIOTa, IMOJTHUTHOHOBBIC
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kucnoTsl. CBOMCTBA, OJydYeHUe, puMeHeHne KUucioT U ux conei. (YK-1, I1K-6, I1K-8).

25.  Oxkcup cepol (VI). Cepnas kucnora, ee noimydenue. CBoiicTBa pa30aBJICHHON WU
KOHIIEHTPUPOBAHHON CEpHOM KHUCIOTHI, €€ B3aMMOJCHCTBUE C METallaMU U HEMETaJUIAMH.
Cynbdartsl, ux npumenenue. (YK-1, I[1K-6, TTK-8).

26. CeneH, Temnyp, NoIyYeHUe, CBOMCTBA, X MpUMEHeHUe U ux coeguHenue. (YK-1,
[TK-6, T1K-8).
27.  OOmias XxapakTepHUCTUKA DJIEMEHTOB 5 Irpynmbl. A30T, MOJTy4YeHHE, TPUMEHEHUE U

CBOWCTBA a30Ta M €ro BOJIOPOJIHBIX coeauHennid. Hutpuapl, amuibl, uMuibl. KpyroBopot azora B
npupoge. (YK-1, I[TIK-6, TTK-8).

28. Oxkcwunpl a30Ta, UX MOTy4YeHue, cBoiicTBa, mpumeHenue. (YK-1, ITK-6, I[TK-8).

29. A30THas, a30TUCTasi KHUCIOTBI, UX MOJYy4Y€HHUE, CBOMCTBa, mpuMeHeHue. Conu
a30THOM U azoructoit kucnot. (YK-1, I[1K-6, TIK-8).

30. ®octop, ero momyuenue, amnorponus. Coemaunenusi dochopa ¢ BOIOPOIOM,

dbochuner, dochopucras xkucnora, oxcua ¢ocdopa (III). DocdopHoBaTHCTas KHCIOTA.
lanorenunst pocdopa. (YK-1, I1IK-6, I1K-8).

31. Okcupa dochopa (V), mera-, opto-, mupodochopHas kucioTa. [Ipakruueckoe
3HaueHue oprodocdaroB. Pochopusie ynodpenus. Kpyrosopor docdhopa B mpupone. (OK-3,
OIIK-5, TIK-4). YK-1, T[IK-6, ITK-8)

32. Mpbuubsk, cyppMa, BUCMYT, UX IOJIY4Y€HHME, CBOWCTBA, NPUMEHEHUE HMX M HX
coequnenuil. (YK-1, I1K-6, I1K-8).
33. OOmast XapakTepuCTHKa 3JIEMEHTOB 4 Tpynmbl. YTJIEpoi, €ro auloTpPOITHbIE

MOAU(UKALIMN, WX TMPAKTUYECKOE 3HAa4YeHHe. ANCOopOIus. XWUMHUYECKHE CBOKMCTBA Yriepoja.
Kap6uner meramnos. (YK-1, TTK-6, T1K-8).

34, VrompHass kuciaora u ee coiu. Junman. CuHWIBHAS KHCIOTa W €€ COJIM.
Kpyrosopor yriepona B mpupoae. (YK-1, IIK-6, TTK-8).

35. Tloarpymma repMaHusi, TMOJydYeHHE, CBOWCTBA, NMPHUMEHEHHUE OJIIEMEHTOB M WX
coequnenuit. (YK-1, I1K-6, I[1K-8).

36. OOmas xapakTepucThka »3yeMeHToB 1 rpymnmbl. Ilomydyenue, cBoiicTBa,

NPUMEHEHHUE LIEIOUHBIX METAIJIOB U UX coenuHeHuid. Kanuitnble ynoopenus. duznonoruyeckas
poib coeaunenuit kanus u Hatpus. (YK-1, I1K-6, T1K-8).

37. OOw1as xapakTepucTHKa 3J1eMeHTOB 2 rpynnbl. bepuuuii, marauii. [lomyuenue,
cBOicTBa, npuMeHeHue ux u ux coequHenui. (YK-1, I[1K-6, TTK-8).

38.  IllenodHO3eMENbHBIE METAUIBL: IOJIY4YEHHE, CBOWMCTBA, NPUMEHEHHE HMX U HX
COEMHEHNH, pu3nosornyeckas poiab noHoB Kanbius. (YK-1, I1K-6, I1K-8).

39.  OOmas xapakTepuUCTHKa 3JeMeHTOB 3 rpynnsl. bop, momyuyeHue, CBOICTBa,
npuMeHeHue 0opa u ero coequHeHuid. bop kak Mukpoanemenr. (YK-1, I1IK-6, I[1K-8).

40.  AnroMHHMM, NOITy4YEHHE, CBOMCTBA, IPUMEHEHNE AJIOMUHUSA U €TI0 COCIUHEHHM.
(YK-1, IIK-6, ITK-8).

41.  OO6mue xumuueckue u pusndeckue cBoiictea Mmetaiion. (YK-1, TTK-6, ITK-8).

Bompocs k sx3ameny (4-it cemectp)
Pa3nen 2. AMUHOKHMCIIOTBI, HYKJIEOTU bl U OEIIKH.
1. Oyuknuu 6enkos B opranusme. (YK-1, I1K-6, TTK-8).
2. buoxumus. Ucropus passutus (YK-1, ITIK-6, I1K-8).

3. 3HaucHHEe OHWOXUMHUHM B OWOJOTHHM, MEIMIMHE, CEIbCKOM XO3SHCTBE U
npomeinuieHHocTH. (YK-1, ITK-6, [1K-8).

4, Craruueckas, tuHamudeckas, pynkunonanbHas 6uoxumus (YK-1, ITK-6, T1K-8).

5. XUMHYECKUN COCTaB OpPraHU3MOB. benku, »JIeMEHTapHbIH COCTaB OCJIKOB,

BeiiesieHne 0enkoB. (YK-1, ITK-6, ITK-8).

6. Xumnueckoe crpoenue 6enkos. (YK-1, ITIK-6, TIK-8).

7. AMUHOKHUCIIOTHBIN COCTaB OENKOoB. Knaccudukanus AMUHOKHCIIOT.
aMUHOKHCIIOTHI 3aMeHuMbIe 1 He3amenumble. (YK-1, ITK-6, ITK-8).
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8. MounoamrHOMOHOKapOoHOBbIE KUcIoThI. [Ipencrasurenu. (YK-1, I1IK-6, ITK-8).

9. Ponb GenkoB B nmoctpoenuu xuBoit Marepun. Coctas OenkoB (YK-1, ITIK-6, TIK-
8).

10. [lentunpl, oOpa3oBaHWE TENTUIHON CBs3u. Poib menNTHAOB B mpoleccax
xusHenestensHocTH. [Tpupoausie nentuasl. (YK-1, ITK-6, ITK-8).

1. Crpyxkrypa 6enkoBoit mosekyisl (YK-1, ITK-6, T1K-8).

12. ®opma 6enkoBoit MoJIeKyJIbl, MosieKysapHas Macca (YK-1, [IK-6, ITK-8).

13.  IlepBuunas ctpykrypa 6enka (YK-1, I1IK-6, I[1K-8).

14.  Bropuunas crpykrypa (YK-1, I1K-6, ITK-8).

15.  Tperuunas ctpykrypa mosekyisl 6enka (YK-1, I1IK-6, I1K-8).

16.  Yerepruunas crpykrypa (YK-1, I1K-6, ITK-8).

17.  Howmenknatypa. Knaccudukanus 6enkos. benku npocteie, xapakrepuctuka. (YK-
1, ITK-6, I1IK-8).

18.  Cnoxueie Oenku. Krnaccudukaiuys, XapakTepUCTHKA  CIIOKHBIX — OEJIKOB.
riukonporeuasl. (YK-1, ITK-6, TTK-8).

19. benku 3amuTHBIE, TOKCHYECKHE, TpaHcHopTHble, cTpykrypHble. (YK-1, I1K-6,
[IK-8).

20.

21. ®ocdo-, muno-, meramuonpotenasl (YK-1, ITK-6, TTK-8

22.  I'muxompoteuns! (YK-1, I[1K-6, TTK-8).

23.  XpomoIpoTeuipl, CTpYKTypa U poib remoryioouna. (YK-1, [IK-6, I1K-8).

24.  OOwmeH yrieBo10B. A3poOHbIi myTh pacnana yrieBoaos (YK-1, ITIK-6, TIK-8).

25.  Oo6wmen xupos (YK-1, IIK-6, T1K-8).

26.  AmunHokucnotel. CriocoObI CBSI3M aMUHOKHCIIOT B MoJiekyse Oenka (YK-1, I1K-6,
[1K-8).

27.  buocunresz PHK (YK-1, I1IK-6, I1K-8)

28.  Knaccudukauus PHK. 3nauenue n ¢pynkuun (YK-1, I1K-6, ITK-8).

29.  Pons IHK B nepenaue nHacnencrsennon nudopmaruu (YK-1, ITK-6, I[TK-8).

30. OOmen OenkoB. 3HaueHnne OenxkoBoro ooOMmena. Pacmag OelIKOB M aMHHOKHCIIOT.
[Iytu pacnana amunokucnot. (YK-1, I1K-6, I[1K-8).

31. lunponuz. I'maponus YacTUYHBIA W TONHBIA TPAHCHIOPT AMUHOKHUCIIOT Yepe3
6uonorunueckue Memopansl. (YK-1, ITIK-6, [1K-8).

32. [IpeBpaiieHe aMUHOKUCIOT B oOpraHu3Mme. Peaknuuu 10 aMUHOTPYIIIIE.
OxucnurensHoe aezamunupoBanue. (YK-1, I[TK-6, I[1K-8).

33, [IpeBpaieHue aMUHOKHUCIIOT MO KapOOKCUIIbHOM rpytie. [[ekapOokcunmpoBaHue

aMuHOKHCIIOT. OOpa3zoBanue amuHoammianeHuToB. (YK-1, ITK-6, I[TK-8).

34.  Perymsuus 6enkoBoro cuntesa. (YK-1, I[IK-6, TTK-8).

35. Konupyromas poias MPHK B 6enkoBom cuntese. (YK-1, I[TK-6, I1K-8).

36.  Ctpoenue u OMOIOTMYECKOE 3HAYCHHE PUOOCOM. YCIIOBUS HEOOXOIUMBIC st
ouocunresa 6enka. (YK-1, I1K-6, TTK-8).

37. Hcrtopusi pa3BuTHs mpeacTaBleHU o MexaHu3me OuocuHTeza OenkoB. (YK-1,
[1K-6, T1K-8).

38.  buocunres Oenka. Matpuunas Teopusi Ouocunresa oenka. (YK-1, I[1IK-6, TTK-8).

39.  IlpeBpalieHue aMHUHOKHUCIOT, CBA3aHHbIE ¢ peakuusaMu no paaukany. (YK-1, ITK-
6, I[1K-8).

Pa3nen 3. Hykneotunpsl. HykiaenHOBbIE KUCIIOTBI

1. Hyxneunossie kucnotsl. Mctopus otkpsitus, 3nauenue. (YK-1, I1IK-6, TTK-8).
2. Brinenenue nyknenHoBsix kucnot. (YK-1, I1IK-6, TIK-8).
3. CoctaB HykiIenHOBBIX KucaoT. [Tupumuaunossie ocnoBanus. (YK-1, T1K-6, ITK-

8).
4. [TypunoBble ocHOBaHue. Pubo3a, nezokcupudosa. (YK-1, I1K-6, I1K-8).

23



8).

8).
7.
8.
9.
6, TTK-8).
10.
11.
12.
13.
14.
15.
16.
17.
8).
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
TIK-6, TTK-8).
28.
29.
30.
31.
32.
33.
TK-6, TIK-8).
34,
35,
36.
37.
38.
39,

O6pazoBanue Hykieo3unoB. Ctpoenue aaenos3una, ryanosuna. (YK-1, ITIK-6, ITK-
OO0pasoBaHue HYKJICO3UOB: IUTUANHA, ypuauHa, Tumuanna. (YK-1, I1IK-6, ITK-

Ob6pazoBanue HykiaeotunoB. Crpoenue AT®, I'1D. (YK-1, I1K-6, ITK-8).
Crpoenue nykieotnoB: LIT®, VIO, TM®. (YK-1, TIK-6, I1K-8).
3HavyeHne CBOOOHBIX HYKJIeoTH0B. Makpoaprudeckue coequnenus. (YK-1, ITK-

[Tymunykneotunsl, ctpoenue. (YK-1, IIK-6, ITIK-8).

[TepBuunas crpykrypa JJHK u PHK. (VK-1, TIK-6, I1K-8).

Bropuunas crpykrypa JJHK u PHK. (VK-1, IIK-6, I[1IK-8).

Tpernunas crpykrypa JHK. (VK-1, I1K-6, [1K-8).

Tpernunas crpykrypa PHK. (VK-1, I[IK-6, I1K-8).

Yersepruunas crpykrypa JHK. (VK-1, TIK-6, I1K-8).

Yerseptuunas crpykrypa PHK. (YK-1, I1K-6, TTK-8).

Kommiemenrtapuslie cBsizu oOpazoBanus. [lpasuna Yapradda. (YK-1, I1IK-6, TIK-

Crpykrypa PHK. (YK-1, [1IK-6, TTIK-8).

Bunet PHK B xnetke u ux ¢pynkun. (YK-1, I1IK-6, ITIK-8).

PHK u JIHK — cxoactBo u oTiimuue >tux coeaqunenuid. (YK-1, ITK-6, I[TK-8).
HyxneunnoBblie kucoTsl U Oeiku, ux cBs3b. (YK-1, I[TIK-6, [TK-8).
Hyxneoruansiit cocta IHK u PHK. (YK-1, [1IK-6, TIK-8).

Cgsoiictea JIHK. (YK-1, I1IK-6, TTK-8).

Crpykrypa u ¢pynkuuu tpancnoptasix PHK. (VK-1, TIK-6, T1K-8).

Crpyxkrypa u ¢pysnkuuu pudbocomusix PHK. (VK-1, TIK-6, ITK-8).

Crpykrypa u ¢pynkuuu napopmanuonnsix PHK. (VK-1, ITK-6, I[1K-8).

OOMeH HYKIIEMHOBBIX KUCJIOT. 3Ha4eHHe oOMeHa HyKJIeHHOBBIX KUCIOT. (YK-1,

ITytu pacnana HykiaenHoBsix kuciort. (YK-1, ITK-6, IIK-8).

Pacnag mypuHoBbIX U mupuMuAMHOBBIX ocHOBaHUH. (YK-1, TIK-6, ITK-8).
Mexanusm OunocunTesa Hykineosuadocdaros. (YK-1, I1K-6, [TIK-8).

Mexanu3m OnocunTtesa nmypuHoBbix ocHoBaHui. (YK-1, I[1K-6, TIK-8).
Mexanu3m OuocuHTe3a nupuMUANHOBBIX ocHOoBaHuil. (YK-1, ITK-6, I[TK-8).
buocuntes JIHK. Xumusm peakuyu o0pazoBaHus HykjIeuHOBbIX kucioT. (YK-1,

®epmenTtsr 6nocunTe3a JIHK. (YK-1, ITK-6, TTK-8).

Oramnbl onocunte3a JIHK. Maunmanus, Dnonramus. (YK-1, ITIK-6, ITK-8
buocuntes PHK (tpanckpunuus). (YK-1, ITIK-6, [1K-8).

Otnuune TpaHckpunuuu oT oopatHoii Tpanckpuniuu. (YK-1, ITK-6, [TK-8).
Penapauus (Boccranosnenue) nospexaenuit JIHK. (YK-1, TIK-6, I1K-8).
3HaueHue peBepTa3HOM peakuuu Ans  paboT B 00JaCTH TeHETHYECKOMH

unmxenepuu. (YK-1, I[1K-6, TIK-8).
Paznen 4. ®epmentsl. HomeHkmaTypa W KiaccupuKanus, MEXaHU3M HX JEHCTBHA,

KO(EepMEHTHI
1.

CDepMeHTBI. 3HaueHue. OTian4une (bepMeHTOB OT HCOPIraHUYCCKUX KaTaJIN3aTOPOB.

(VK-1, TIK-6, TTIK-8).

2.

NowvhAEwWw

Ctpoenue dpepmenToB. AkTuBHbIE LIeHTPHI pepmenToB. (YK-1, I[TK-6, TTK-8).
Mexanusm neiicteus pepmentos. (YK-1, ITK-6, ITK-8).

CgoiictBa dpepmentoB. (YK-1, I1K-6, ITK-8).

Howmenknarypa u knaccuduxanus pepmenton. (YK-1, I1K-6, TTK-8).
®epmenTtsl. Knace Oxcupopenykrassl. (YK-1, ITIK-6, [TK-8).

®epmenTtsl. Knace I'maponassl. (YK-1, [1IK-6, TIK-8).
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8. ®epmentsl. Knace Tpacdepassl. (YK-1, ITIK-6, TTK-8).
0. ®epmenTtsl. Knace JInasel. Jlurassr (cunatetassl). (YK-1, T1IK-6, T1K-8).
10. Jlokanuzanus ¢QepmMeHTOB B KieTke. Poib ¢epMeHTOB B 00e€3BpeKMBAaHUU

tokcnuHbIX BemecTs. (YK-1, TTIK-6, T1K-8).

11. [Tpumenenue pepmentos. (YK-1, I1K-6, TTIK-8).

12. OTtnnune npocThixX U cinoxHbIX pepmenTos. (YK-1, ITK-6, [IK-8).

13. @OyHKIIMOHANBHBIE HEHTPHI B Mosiekyie pepmenTa. (YK-1, [IK-6, ITK-8).

14. Bnusinue temmepaTypbsl Ha aKTMBHOCTh ()EpPMEHTOB M MoOKazareiab pH cpenbl.
(YK-1, IIK-6, TTK-8).

15. CrneuudpuyHocts  geiicTBUs  (EPMEHTOB,  BIMSHHE  KOHKYPEHTHBIX U
HEKOHKYpPEHTHBIX HHruouropos. (YK-1, IIK-6, I1K-8).

16. [IpakTHyeckue acmeKThl MCIOJIb30BaHUS (PEPMEHTOB B IPOMBILUIEHHOCTH U B

memuiae. (YK-1, ITK-6, ITK-8).
17. Anpobuble aeruaporenasbl — okcuaassl. (YK-1, TIK-6, T1K-8).

18. OcCHOBHbIEC NPUHLHUIBI KUHETUKH (epMeHTaTuBHBIX mponeccoB. (YK-1, ITK-6,
[IK-8).

19. WNurnbuposanue u aktuBanus pepmenrtos. (YK-1, [IK-6, ITK-8).

20. Kodepmentsl. Buramunsbl, BXxoasmiye B cOcTaB BakHeHINX KopepmeHToB. (YK-
1, IIK-6, TIK-8).

21. VYyactu BuTaMuHOB B pepMeHTaTuBHBIX nporeccax. (YK-1, [1K-6, TTK-8).

22. Kodepmentsl, uctopust otkpbitus pyHkuuu kopepmentos. (YK-1, ITK-6, [1K-8).

23. [Tonsitue o Butamunax. Knaccupukamus. (YK-1, I[1IK-6, T1K-8).

24. Autamuno3. ['uno- u runepsuramunossl. (YK-1, I1K-6, I1K-8).
25. KupopactBopumsbie Butamunsl. Buramun A. (YK-1, [1K-6, TTK-8).
26. Kansuudepon. Crpoenue, xapakrepuctuka. (YK-1, I1K-6, TTK-8)
217. Buramunsl rpynnel B. Tuamun, pudodnasun. (YK-1, I[1K-6, TTK-8).
28. Buramun Bi,, mexanusm aeiicteus. (YK-1, T1IK-6, TTK-8).
29 AckopOMHOBasi KHUCIIOTa, PacIpoOCTpaHEHHWE B MPHUPOJAE, MEXAaHU3M JIEHCTBUS.

(VK-1, TIK-6, TIK-8).

30. buoaktusnblie coenunenus. (YK-1, IIK-6, I1K-8).

31. Buramun D (x - onekansuuiihepon). Uctounuk Buramuna. (YK-1, ITIK-6, T1K-8).
32. Buramuna By (nmmpumokcuH) — cocraBHas dacth (pepmentos, crpoenue. (YK-1,
[1K-6, T1K-8).

6.3 IlIkaia OLlEHOYHBIX CPEACTB

YpoBHH Kpurepuun onenuBanus OueHouHbIE
OCBOCHUS cpeiacTBa
KOMIICTCHITUI (ko71. 6aI1ITOB)

[IponBuHYTHIN | 3HAET TECTOBBIE
(75-100 - TOJHO TEOPETHYECKUU MaTepuan, KOTOpbId ymeeT | 3amanwus (18-
0aioB) COOTHECTH C  BO3MOXHOCTSMH  IPAKTUYECKOTO 40),

«OMAUYHON MIPUMEHEHHUS; €CTECTBEHHOHAYYHbIE U MaTEMaTHYECKHE pedepar

«3aYmenoy 3HAHUS, (5-10),
yMeeT KOHTPOJIbHAS
- HUHTErpUpOBaTh €CTECTBEHHOHAYYHbIE 3HAHUS U3 pabota
pPa3HBIX  pa3lesioB,  COEAWHSS  TOSICHEHHE U (8-10),
000CHOBaHUE, BOIIPOCHI K
- HCIIOJIb30BaTh BO3MOXHOCTH 00pa3oBaTesIbHOM 3ayery,
cpenbl JUTSt JTOCTHKEHUS JUYHOCTHBIX, HK3aMEHY
METanpeIMEeTHbIX W MPEAMETHBIX  pPe3yJIbTaToB (BKITIOYast
oOyyeHusi W oOecmeyeHUs  KadecTBa  y4eOHO- | mpodeccroHal
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BOCITUTATEILHOTO mporecca CpelcTBaMu bHO-
MpernoaBaeMoro yueoHoro rnpeamera; OpUEHTHPOBAH
- BBIONHATH  MPAKTUKO-OPUEHTHUPOBAHHBIC U | HBIC 3a/I1aHUSA)
CUTYyallMOHHBIE 3a/JaHus, peIIaTh HHTEIPUPOBAHHBIE (38-50)
3aa4u MpodecCHOHAIBHON HAPABICHHOCTH;
- OpICTpO M 0€30MHMO0YHO TTPOUILUTIOCTPUPOBATH OTBET
COOCTBEHHBIMHU IIPUMEPAMH,
- BECTU MIPEIMETHYIO IUCKYCCHIO;
BIIAJICET
- €CTECTBEHHOHAYYHOU u MaTeMaTU4eCKON
TEPMHHOJIOTHEH U3 pa3IMYHbIX Pa3AesioB Kypca,
- Croco0aMu MBICITUTEIBHON IEATEILHOCTH (aHATH30M,
CHUHTE30M, CpaBHEHHEM, O0OOIIeHHMeM ©  T.1.),
OCHOBaMHU MPO(PECCHOHATBPHOM HJTHKH U PEUYEBOU
KYJIbTYPBL;
- Apr'YMEHTHPOBAHHOM, IPaMOTHOM, YETKOH PEUbIO.
bazoBbIit 3HAeT TECTOBBIE
(50-74 6anna) |- TEOpPETHYECKUH W  TpaKTHUUECKWH  maTepwan, | 3amanwus (15-
€CTECTBEHHOHAYYHbIE U MAaTEMAaTHUYECKHUE 3HAHUS, HO 34),
«XOpOULOY JIOMyCKaeT HETOYHOCTH; pedepar
«3aYmenoy yMeeT (4-8),
- COCIMHATH €CTECTBEHHOHAYUYHbIE 3HAHMS W3 Pa3HBIX | KOHTPOJIbHAs
pa3aenoB Kypca, pabota
- UCTI0JIb30BaTh BO3MOYKHOCTH 00pa30BaTEIbHOMN CpeIbl (6-7),
JUTSL TOCTHIKEHUS JINYHOCTHBIX, PE3yJIbTATOB OOYYEHHS |  BOMPOCHI K
U oOecmevyeHus] KadecTBa Y4eOHO-BOCIHUTATEIHLHOTO 3a4ery,
mpolecca CpeACTBaMHU  TMPENOJaBaeMoOro y4eOHOro HK3aMEHY
MpeaMeTa; (BKITIOUAS
- BBIIOJNHATH  MPAKTUKO-OPUCHTHPOBAHHBIE U | MPOQPECCHOHAT
CUTYallMOHHbIE 3aJlaHUs, pelIaTh WHTErPUPOBAHHBIC BHO-
3a1a4u MpodecCHOHANTBHON HAPABICHHOCTH; OpPUEHTHPOBAH
- HaXOJIUTh MPaBUIIbHbIE IPUMEPHI U3 IPAKTUKH, HBIE 33JIaHU)
- pelaTh HETUIIOBBIE 3a/1a4l HA IPUMEHEHHUE 3HAHUH B (25-37)
pEATbHOM MPAKTUYECKOMN AEATEIbHOCTH;
BIIAJICET
- TCPMUHOJIOTHEH M3 Pa3IMYHBIX Pa3/IesioB Kypca, Mpu
HEBEPHOM ynoTpeOIeHnn cam WCIIPaBIISET
HETOYHOCTH,
- BCEM COJEp)KaHWEM, BHUIUT B3aUMOCBS3H, MOXKET
MPOBECTH aHAINW3 WU T.JOA., HO HE BCEraa JeliaeT 3TO
CaMOCTOSITENIbHO, 0€3 TOMOIIH MPENOo/IaBaTeNs,
- CI0c00aMU MBICITUTEIBHOMN JCSITEIEHOCTH (QaHATH30M,
CUHTE30M, CpaBHEHHEM, 0000IIIEHUEM H T.1.);
- ApT'YMEHTHPOBAHHOMW, IPaMOTHOM, YETKOH PEUbIO.
[Toporossrit 3HaeT TECTOBBIE
(35-49 GannoB) | - TEOpPEeTHYECKUA W TpaKTUYECKWH  maTtepwan, | 3amanus (12-
€CTECTBEHHOHAYYHbIE U MAaTEMAaTHUYECKHUE 3HAHUS, HO 28),
«y0o61emeopu | NOMyCKaeT OMIMOKH; pedepar
MebHO» yMeeT (3-6),
«3aumeno» - COEJMHSITH 3HAHUS U3 Pa3HBIX Pa3/esioB Kypca TOJIBKO | KOHTPOJIbHAs
MIPY HABOSAIIUX BOMPOCAX MPEINoiaBaTes, pabota
- C TPYJAOM  COOTHECTH TEOPETUYECCKHMH | (3-5),
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MPAKTUYECKHUH, JOMycKas OMMOKM B  PEIICHHH | BOMPOCHI K
HETHUIOBBIX 3a/1a4 HAa MPUMEHEHNE 3HaHUU B peajbHOU 3ayery,
MIPAKTUYECKON AESITeTbHOCTH; IK3aMEHY

- HCTIOJIb30BaTh BO3MOXKHOCTU 00pa30BaTeNIbHOM cpebl (BKITIOYAst
JUISL JJOCTHIKCHHS JTMYHOCTHBIX PE3yJbTaTOB 00y4eHUs | mpodecCuoHamn
CpEICTBAMU MPEIO0IaBaeMOro yueOHOro nmpeamMera; BHO-
BIIAJICET OpPUEHTHPOBAH
- HEJIOCTATOYHO cnocobamu MBICTUTEIILHON | HbBIC 3aJIaHUS)
NEeSATEIbHOCTH (QHAIM30M, CHUHTE30M, CpPAaBHEHUEM, (18-24)
00001IeHHEM | T.11.);

- cnaboi apryMeHTaluel, JOTUKO Npu MOCTPOSHUHU

OTBETA.

Huszkui HE 3Haer TECTOBBIE
(TOTIOPOTOBBINA) | - TEOPETHYECKUH W  TpakTUYecKuid  marepuan, | 3amaHus (0-
(KOMIIETEHLIUsI | €CTECTBEHHOHAYUYHbIE U MATEMATUYECKNE 3HAHUS; 11),

HE - CYIIHOCTHOM 4acTH Kypca; pedepar
chopmupoBaHa) | HE yMeeT (0-4),
(menee 35 - 0e3 CyIIeCTBEHHBIX OIIMOOK BBICTpAaMBaTh OTBET, | KOHTPOJIbHAS
0aioB) BBITIONTHSATH 33aHKE, pabota
- BBINIOJNHATH  TMPAKTHKO-OPUEHTHUPOBAHHBIE U (0-2),
«Hey0061emeop | CUTyallMOHHBIC 33/1aHUs, peIlaTh HHTETPUPOBAHHBIC |  BOMPOCHI K
umenbHo» 3a/1a4u MpodeccuoHaIbHOM HANPaBICHHOCTH, 3ayery,
«He 3aumeHo» | - NWIUTFOCTPUPOBATH OTBET IPUMEPAMU; HK3aMEHY
HE BIAJEET (BKITIOUAS
- TEPMUHOJIOTHEH Kypca, npodeccuoHan
- Croco0aMu MBICTUTEIBHON NEATEILHOCTH (aHATH30M, BHO-
CHHTE30M, CPaBHEHHEM, 00OOIIEHUEM U T.11.); OpUEHTHPOBAH
- TPaMOTHOM, YETKOU peUblo. HBIC 3a]]aHUs)
(0-17)
IIIkaja oleHOYHBIX CPEACTB MO KypCcoBOii padoTe
YpoBHHU 0CBOEHUS Kputepuu oneHuBanus OueHoYHbBIE
KOMIIETEHIIMH cpeacrsa
[IponBuHyTHIN "VccnemoBaHne BBIIONHEHO CaMOCTOSTEIbHO, | KypcoBas pabora
MMEeT  Hay4HO-IIPAaKTUYECKMM  xapakrep, | Jlokiax Ha 3amure
«OMIUYHON COJICPKUT 3JIEMEHThI HOBU3HBI. KypCOBOH paboThI
" OGyuarommiics MoKasan 3HaHUE
TEOPETUYECKOTO MaTtepuaina o
paccMaTpuBaeMoit npobieme, yMEHHE
aHaM3UpOBaTh,  APTYMEHTUPOBATh  CBOIO
TOUKY 3pEHUsl, ieNlaTh 00001IeHN e 1 BHIBOIBI.
“Martepuan WM3araeTcs IPaMOTHO, JIOTHYHO,
IIOCJIEI0BATEIBHO.
"~ Odopmirenne OTBEYAeT TpeOOBaHUSIM
HAMUCaHMs KypCOBOU PabOTEHI.
Bo Bpems 3amurthl oOyuaromuiicss mokaszain
YMEHHE KPaTKO, JOCTYITHO (SICHO) MPEACTaBUTh
pe3yJIbTaThI UCCIJIEIOBaHMUSI, aJIeKBaTHO
OTBETUTH Ha MOCTABJICHHBIE BOMPOCHI.
bazoBblii "VccnenoBaHue BBIIONHEHO CaMOCTOSTEIbHO, | KypcoBas pabora
MMEeT  Hay4HO-IIPAaKTUYECKMH  xapakrep, | Jlokiax Ha 3amure
«xopouio» COJICPKUT 3JIEMEHThI HOBU3HBI. KYpCOBOH paboThl
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" OGyuarommiics MOKa3an 3HaHUE
TEOPETUUYECKOTO MaTepuana o
paccMaTpuBaeMoi mpoodiemMe, 0HAaKO yMEHHUeE
aHAJIM3UpPOBaTh,  ApPryMEHTUPOBATh  CBOIO
TOYKY 3pEHUS, JenaTh 0000IEHUS W BBIBOJBI
BBI3BIBAIOT Y HETO 3aTPYIHEHHUS.

"Matepuan He BCera H3IIAraeTcs JIOTHYHO,
MOCJIeI0BATEIBHO.

" VIMeroTCs HeZloueTh! B oopMieHHN KYpCOBOiA

_paboThI.

Bo Bpems 3amuThl 0O0y4aromuicsi IMOKa3ail
YMEHHE KPaTKO, IOCTYIHO (SICHO) TIPEICTaBUTh

PE3YIbTAThI HUCCICA0OBaHUA, OJHAKO

3aTpyJHSUICS OTBEYaThb HA IOCTABJICHHBIE

BOIIPOCHL.
[Toporossiii "VccnemoBaHne He  CONEPIKUT — dieMeHTHI | KypcoBas pabota

HOBH3HHI. Jlokmag Ha 3aiuTe
«yooenemeopumen | OGydarommiicss He B IONHOM Mepe BIaieeT | KypcoBOH paGoTHI
bHO» TEOPETUUECKUM MaTepuaioM no

paccMmaTtpuBaeMoit npobieme, yMEHHE

aHaIM3UpOBaTh,  ApPryMEHTUPOBATb  CBOXO
TOYKY 3pEHUs, JelaTh 000OIICHNE W BBIBOJIBI
BBI3BIBAKOT y HCTO 3any,ZLHeHI/IH.
~MaTepI/I;em HE BCErja M3Jaraercs JOTHYHO,

II0CJIEZI0BATEIBHO.

" VIMeroTCsl HeZOYeTHI B O(OPMICHHH KYPCOBOM
paboThI.

"Bo BpeMmsi 3aIIUThI oOyyJaronuics

3aTPpYAHACTCA B NPCACTABJICHUN PC3YJILTATOB
HCCICAOBaHUs H OTBCTaX Ha IIOCTAaBJICHHBIC

BOIPOCHL.

Husknii "Bomonneno Menee 50 % TpeGosammii Kk | Kypcopas paGora
(onoporosslii) KypcoBoi pabote (cM. oueHKy «OTIMYHO») U

(kommeTeHIIU HE | OOydYaroIuiics He AOIMYIIEH K 3aIllUTe.

chopMupoBaHa)

«He

yooeiemeopumep

HO»

Bce koMIieKchl OLIEHOYHBIX CpPEACTB (KOHTPOJbHO-U3MEPUTENIBHBIX MAaTEepHalIoB),
HEOOXOIUMBIX Ul OLIEHKM 3HAaHWM, YMEHHMH, HaBBIKOB M ONbITA JESITEIbHOCTH,
XapaKTepU3YIOMUX 3Tanbl (POPMUPOBAHUS KOMIIETECHIIMHA B MPOLIECCE OCBOCHUS TUCIUIUIMHBI
(Momyns) moapoOHO MpeAcTaBieHbl B JOKyMeHTe «DOHI OLEHOYHBIX CPEACTB AMCLUIUIMHBI
(Mozynsi)».

7. YueOHO-MeTOAMYECKOE U HH(POPMAIMOHHOE 00ecTedeHue
AMCHUIIHHBI (MOIYJIs1)
7.1. OcHoBHAas yyeOHas1 JUTEepaTypa:
1. Hprok, B. I'. buonoruueckas xumus : yueOnuk ans By3os / B. I'. Iptok, C. . Cksip,
B.T. Kapues. — 2-e¢ wu3zg., mepepab. m gom. — Mocksa : M3marensctBo HOpaiit, 2026. —
292 c. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-12077-6. — TekcT : 37eKTpOHHBINA //
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O6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/564806
2. EpmoB, 0. A. buoxumus : yuyeOHMK W TpakTukym st By3oB/ FO. A. Epmios,

H. W. 3aitineBa ; nmox penakmueit C. U. lllykuna. — 2-e wu3g., ucnp. U gon. — Mocksa :
NznarensctBO IOpaiit, 2026. — 323 c. — (Bricmee oopa3oanue). — ISBN 978-5-534-07505-
2. — Tekct : oanekrponnbii // OOpaszoBarenpHas mmiatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/561054

7.2. JlonoiHUTEJIbHAS y4eOHas JuTepaTypa
buoxumus pacteHuii: BTOpHUYHBIA OOMeH : ydeOHoe mocobue st By3oB/ I.T. Bopucona,
A. A. Epmounn, M. I'. Manesa, H. B. Uykuna ; non oOmieit penakuumeit I'. I'. bopucoBoil. —
Mocksa : U3narensctBo IOpaiit, 2026. — 128 c. — (Bricmee obpazoBanue). — ISBN 978-5-
534-17525-7. — Tekct : anexTpoHHbIii / O6pa3oBarensHas iargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/540884

7.3. IlporpamMmHoe obecnieuenne u UHTepHeT-pecypcebi:

1. Odunmansupiii  cailt  MunucrtepctBa npocBemieHus Poccuiickoit  ®enepanuu

(https://edu.gov.ru/);
2. OdpunmanbHbIl calT MUHUCTEPCTBA HAayKH W BhIcHiero oOpasoBanusi Poccuiickoi

Oenepanun (https:/minobrnauki.gov.ru/);
3. http://www.chem.msu.ru/rus/teaching/vms.html
4. http://www.chem.msu.ru/rus/chair/vms/welcome.html
5. http://www.chem.msu.ru/rus/teaching/lachinov/welcomel.html
6. http://www.chem.msu.ru/rus/teaching/lachinov-basic/welcome.html

7.4. MeToau4ecKue YKa3aHUs M0 OCBOCHHUIO TUCHMILIMHBI (MOYJIA)

1. Meroauueckue peKOMEHIalUU Mo JaucuuiuiuHe «buomornueckas xumus» 10
HarpaBjeHuto nmoAarotoBku 44.03.01 Ilegaroruueckue obpazoBanue. — Muuypusck, 2026.

7. S UndgopmannoHHbie U HM(PPOBbIEe TEXHOJOIMHU (IIPOrpaMMHOe
o0ecneyeHune, COBpeMeHHbIE MPO(PEeCCHOHANbHBIEC 0a3bl JAHHBIX H
HH(OPMALMOHHBbIE CNIPABOYHbIE CHCTEMBI)

VuebHas gucnurimHa (MOAYJIb) WpEeayCcMaTpuBaeT OCBOSCHHE HWH(POPMAIMOHHBIX |
U POBBIX TEXHOJOTUNA. Peann3anus Hu@poBbIX TEXHOIOTHI B 00pa30BaTEIIbHOM IIPOCTPAHCTBE
SABJISICTCSI OJIHOM W3 BaXHEHIIUX IIeJied 0o0pa3oBaHuWsA, Jalomed BO3MOXXHOCTH pa3BUBATH
KOHKYPEHTOCIIOCOOHbBIE KadecTBa O0YyYaromuxcs Kak OyIyluX BBICOKOKBAaTM(DUIMPOBAHHBIX
CHEIMAJIMCTOB.

udpoBsle TEXHOJIOTMU NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOTO peuieHHs
3a1a4  Npo¢eCCHOHATIBHOIO, COIMAIBHOTO, JUYHOCTHOTO XapakTepa ¢ HCIOJIb30BaHUEM
pa3IMYHBIX BHUJOB KOMMYHHKALMOHHBIX TeXHOJOrui. OcBoeHHe LU(POBBIX TEXHOJOTHH B
paMKax JaHHOM JUCHMIUIMHBI (MOIyJis) OPHUEHTUPOBAHO Ha CIOCOOHOCTh 0O€30MacHO H
Ha/JIeXaluM  00pa3oM  MoJy4aTh JOCTYH, YIpaBiATh, WHTETPUPOBaTh, OOMEHUBATHCA,
OLICHUBATh W CO3JaBaTh HWH(POPMAIMIO C TIOMOIIBIO IH(PPOBBIX YCTPOHCTB M CETEBBIX
TexHonoruil. dopmupoBaHre UPPOBOH KOMIIETEHTHOCTH Mpearnonaraer padoTy C JaHHBIMH,
BJIaJICHHE WHCTPYMEHTAMH ISl KOMMYHHKAIIHAH.

7.5.1 DJ1IeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «29BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3aHHWE YCIyTr OT
01.09.2025 Ne 6/u (CeteBas aseKTpoHHast OMOIHOTEKA).
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2. ba3za naHHBIX 3JeKTPOHHBIX HHPOpMannoHHbIx pecypcoB @I'BHY ITHCXb (norosop
Mo O0ECHeueHnIo JocTyna K 3JeKTpoHHBIM HHpopmannoHHbIM pecypcam OI'BHY IHHCXb
yepe3 TepMuHai yaaienHoro goctymna (TY ] ®T'BHY HHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnekrponnoe n3aarenbctBo KOPAUTy (https://urait.ru/) (JoroBop Ha oKazaHue
yCIOyr IO NPEeAOCTaBIEHHIO JOCTyma K oOpaszoBatenbHoi miuatgopme OOO «DnekTpoHHOE
m3patenbctBo FOPAMT» ot 01.09.2025 Ne 7326).

4. DnexTpoHHO-OmOmuoreuHnass cucrema «Bepuaackuit»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE MCTIOIB30BaHue Tpon3BeaeHUH oT 26.03.2020 Ne 14/20/25).

5. basa gaHHbIx HOb «HauyunoHanbHas anekTpoHHas bubnmnoTteka»
(https://rusneb.ru/) (goroBop o noagkntoyeHnn Kk HOb 1 npegocTaBneHnn goctyna K
obbektam H3B o1 02.09.2024 Ne 101/H3B/4712-n).

6. JloroBop 0O COTPYyAHHMYECTBE IO OKA3aHHWIO OWOIMOTECYHO-UH(DOPMAITMOHHBIX |
COIIMOKYJIbTYPHBIX YCIYT IOJIb30BATEISIM YHHMBEPCUTETAa M3 YKCIA WHBAJUIOB IO 3PEHUIO,
CI1a0OBHIAIINX, WHBAIHUJIOB APYTHX KAaTETOPUA C OTPAHHUYCHHBIM JOCTYNOM K HH(OpPMAIINH,
JUI, UMEIOMIMX TPYAHOCTH ¢ uTeHueM MiockoneyaTHoro tekcta TOI'BYK «TamOoBckas
obnacTHas yHuBepcanbHas HayuyHas Oubimoreka uM. A.C. [lymkunay ®Ounman «CnenuaibHas
oubnmorexka st crnensix uM. H.A. OctpoBckoro» (https://www.tambovlib.ru) (morosop o
corpyaaudectse ot 10.10.2024 Ne 0001).

7.5.2. UudopmManoOHHbIE CIIPABOYHBIE CUCTEMbI
1. CnpaBounas mpaBoBasi cuctema Koncynprantliiroc (70roBop moCTaBKH, aanTaiud 1
COIPOBOXKIEeHUS dK3eMIuIsApoB cucteM Koncynprantllnroc ot 24.02.2025 Ne 12760 /13900/2C).
2. DnexTpoHHBIM mnepuoanueckuii cnpaBoyHuk «Cucrema I'APAHT» (nmoroBop Ha

yciyru 1o conpoBoxkaeHuto ot 11.02.2026 Ne 194-01/2026).

7.5.3. CoBpeMeHnHbIe npodeccnoHaibHble 0a3bl JaHHBIX

1. ba3za naHHBIX HOPMATHBHO-NIPABOBBIX aKTOB HH(OPMAIIMOHHO-00pa30BaTEIbHON
nporpammel «Pocmeron» (moroop ot 06.11.2025 Ne 505/2025)

2. baza mamnbix Hayuwnoil snektponHoi O0ubmuorekn eLIBRARY.RU — poccuiickwmii
UHPOPMAIMOHHO-aHAIUTHYECKUH TIOpTal B OOJNIACTH HAyKH, TEXHOJIOTUH, MEIWIUHBI U
oOpa3oBanus - https://elibrary.ru/

3. [TopTan oTKpeITHIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpeiTie nanHble @DenepanbHO  CIy)ObI TOCYIApCTBEHHOW CTATUCTUKH -
https://rosstat.gov.ru/opendata

5. Epunas xomnmekius 1U@pPOBBIX 00pa30BaTENbHBIX pecypcoB -  http://school-

collection.edu.ru/catalog/
6. NndopmannonHnas cucrema «EIMHOE OKHO JOCTYyIa K 00pa3oBaTelbHBIM pPecypcam -

http://window.edu.ru/

7. ®enepanbhslii noptan «Poccuiickoe oOpasoBanue» - http://www.edu.ru/

8.  ®denepanbHblii  HEHTp  MHGOPMALMOHHO-00pPAa30BaTEIbHBIX  PECYpCcOB -
http://fcior.edu.ru/

9. LocynapcTBeHHass Hay4dHas nenarorudeckas ouOnuoreka uM. K.JI. Ymmuckoro PAO
(I'TTHB nm. K.JI. Ymuackoro PAO) - http://gnpbu.ru

10. VauBepcuterckas wuHpopmanuonHas cuctema Poccus (YUC Poccms) -
https://uisrussia.msu.ru/

7.5.4. JIMLIeH3MOHHOE U CBOOOHO PaCpPOCTPaHsieMoe MPOrpaMMHoOe
olecrieyeHne, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BO/CTBA

HaumenoBanue PazpaboTun HoctynHoc Ccblika Ha PexBusutThI
x [1O Tb Enunelii peectp MIOATBEPKAAIOLLErO
(mpaBoobnanate | (JIUICH3UOHHOE, poccuiicKix JIOKyMeHTa (TIpH
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JIb) cBOOOIHO nporpamMm aias OBM HaJIN4UN)
pactipoctpansieM | u B/l (mpu Hamumm)
oe)
Microsoft Microsoft JInensnon - JInuensus
Windows, Corporation HOE o1 04.06.2015 Ne
Office 65291651 cpoxk
Professional JIEHCTBUS: OECCPOUHO
AHTHUBHPYCHOE AO Jlunensuon https://reestr.digi CyOnuIeH3uOHH
MIPOTrpaMMHOE «Jlabopatopus HOE tal.gov.ru/reestr/3665 | b1t gorosop ¢ OO0
obecrieuenne Kacnepckoro» 74/?sphrase id=4151 «Cogdreke» ot
Kaspersky Endpoint (Poccus) 65 17.12.2025 Ne 6/,
Security st OuzHeca CPOK JICHCTBUS: €
18.12.2025 mo
17.12.2026
MoitOduc 000 JIuueH3uox https://reestr.digi Konrpakr ¢
CraHgapTHBIH - «HoBrle HOe tal.gov.ru/reestr/3016 000 «Py6uxon»
OducHsIiT makeT oOnauHbIC 31/?sphrase_id=2698 ot 24.04.2019
JUTSE pabOTHI € TEXHOJIOTHI 444 Ne
JIOKyMEHTaMU (Poccus) 03641000008190000
Y IOYTOU 12
(myoffice.ru) CPOK JIEUCTBUSL:
OeccpodHo
OducHbIif maKeT AO «P7» JluneH3non https://reestr.digi Kontpakr ¢
«P7-Opucy HOE tal.gov.ru/reestr/3066 000 «Codreke»
(meckromHas 68/?sphrase_id=4435 ot 24.10.2023
Bepcus) 041 Ne
03641000008230000
07
CPOK JIEHCTBUS:
OeccpoyHO
OmneparnroHHas 000 JlnmeH3non https://reestr.digi Kontpakr ¢
cucreMa «AJbT "BazanbpT HOE tal.gov.ru/reestr/3032 000 «Codrexcy
O0pazoBanue» cBOOO/IHOE 62/?sphrase 1d=4435 or 24.10.2023
MIPOrpaMMHOE 015 Ne
obecrieuenue" 03641000008230000
07
CPOK JIEHCTBUS:
OeccpovyHO
[IporpammHuas AO JlnmeH3noH https://reestr.digi JIneH3nOHHBIH
cucTeMa IS «AHTHIIIIATAAT HOE tal.gov.ru/reestr/3033 noroBop ¢ AO
oOHapy>KEeHUs (Poccmst) 50/?sphrase_id=2698 «AHTHUITIaTAAT OT
TEKCTOBBIX 186 16.05.2025 Ne 10567,
3aMMCTBOBaHUH B CPOK ACHCTBUSA: C
yueOHBIX ¥ HAY4HBIX 16.06.2025 no
pabortax 15.06.2026
«Antumnaruar BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe CpobomHO - -
- IPOCMOTP Systems pacmpocTpaHseM
nokymeHToB PDF, oe
DjvU
Foxit Reader Foxit CBoboaHO - -
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https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1

- MPOCMOTP Corporation pacmpocTpaHseM
nokymeHToB PDF, oe
DjVU

7.5.5. Pecypcbl HHPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH

«AnTepHe?

1. CDTOwiki: 6a3a 3Hanuii no udposoit Tpanchopmarun https://cdto.wiki/

7.5.6. lIndpoBbie HHCTPYMEHTHI, IPUMEHsieMbie B 00pa30BaTe/JIbHOM

Nk L=

Cepsuc

npoiecce

LMS-mnardpopma Moodle

Bupryansnas qocka Mupo: miro.com

Bupryansnas nocka SBoardhttps://sboard.online
O6maunbie cepuchel: Aunekc./{uck, O61ako Mail.ru
Cepaucsl onpocos: Auaexc.®opmsl, MyQuiz
Cepsucsl Buneocss3u: Annekc. Tenemoct, Webinar.ru
COBMECTHOM

pa®oOThl HaJX MPOEKTaMH

http://www.trello.com

hias: |

HEOOIBIINX Trello

rpymnm

7.5.7. llnppoBbie TEXHOJOTHMH, IPUMEHAECMbIE IIPH U3YYEHUH TUCHUILIUHBI

Ne

[{udpoBble TEXHOIOTUN

Bunst yueGHOI pabOThI, BBIMOIHIEMbIE
C IPUMEHEHUEM IU(PPOBOH TEXHOIOTHH

dopmupyemeie
KOMIIETECHIIUU

1. | O0nayHbIEe TEXHOIOIUHU

.HeKI_II/II/I, MPAKTUYCCKUC 3aHATHUA

VK-1, [IK-6, TIK-8

2. | HeitporexHonoruu u
HCKYCCTBEHHBIN

WHTCIIJIICKT

HGKHI/II/I, IMPAKTUYCCKUEC 3aHATUA

VYK-1, IIK-6, TIK-8

3. | Texuomoruu

OCCIIPOBOAHON CBSI3U

.HGKIII/II/I, MPAKTUYCCKUC 3aHATUA

VK-1, TIK-6, TTK-8

8. MarepuajibHO-TeXHUYECKOEe o0ecnevyeHne U CIUIIAHbI (MOIYJIs1)

HanmenoBan
ne
crenuaiabHbIX *
MOMEIICHUN 1
HOMEIIEHUN I
CaMOCTOSATCIIBLHO
1 pabOTHI

OcHalleHHOCTh
CIENHUAIbHBIX IOMEIIEHUI 1
MOMEILICHU N
JUISL CAMOCTOATEIbHON PabOTHI

[lepeyeHsb IHULIEH3NOHHOTO
MIPOTrPaMMHOTO 00€CTICUCHHUS.
PekBuzuthl
MOATBEPIKIAOIIETO IOKYMEHTA

VyebOHas

1. ITpoexrop Epson EH-TW450 (unB. No

1. Microsoft Windows

aynutopusi  ans | 41013401187) Professional 7 (nmmens3ust ot
POBEJCHUS 2. Crenn «®nar PO» (80*120cm) (uHB. | 27.11.2009  Ne 46191701,
3aHATUI Ne 41013601940) O6eccpouHo).

JCKIIUOHHOTO 3. HMocka moBop. 3enenas [I112 (maB. Ne | 2. Microsoft Office 2003
THTIA 21013600213) (muuensus ot 10.07.2009 Ne
(r. Muwuuypunck, | 4. UarepaktuBnas nocka 100" IQ Board | 45685146, 6eccpouHno).

yn.  Coserckas, | PS S100 (maB. Ne41013601786)
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nom 274,10/30) | 5. KommDual Core E5200 (uHB.
Ne41013401134)
6. HaGopsr JI€MOHCTPALIMOHHOTO
obopynoBaHuss u  y4eOHO-HATJISATHBIX
mocoouit

VYueOHas 1. Kon-mus MuHep. (uHB. No

aynutropust s | 41013602092)

MPOBEICHUS 2. Tepmomerp »sm-H. TOH (unB. Ne

3aHATUN 41013401386)

CEMHHAPCKOT0 3. llITatuB mabopaTopHblil yHUB. (MHB. No

THUIIA, TPYHIOBBIX
u
WHIMBUTyATbHBI
X KOHCYJIbTallUM,
TEKYIIETo
KOHTPOJIA u
MIPOMEKYTOYHOU
aTTecTaluuu

(r. MwuuypuHCK,
yn.  CoBerckas,
oM 274, 10/29)

41013602088, 41013602090)
4. DOBAMOMETP C  BBICOKOBOJIbTHBIM

HUCTOYHUKOM HaIPsKEHUS (uHB. Ne
41013401415)

5. HNonomep nabopaTOpHBII
Mukpotporeccopublii M-160MIT (uHB. Ne
41013401398)

6. KonGonarpesarenn (vHB.
Ne41013602086)

7. Jlocka kmacHas 3 CTB. (WHB.

Ne41013601047)

8. Natuuk PH (uuB. Ne41013401381)

9. JlaTuuk mpoBoauM. pacTBopa (MHB. No
41013401383)

10. Kosm-ius H-p XUM.3JI.
41013602094)

11.
AIEKTPOU3MEPUTEIbHBIN
Ne41013401434)

12.  O3zonatop ¢
UCTOYHUKOM  HaIPsDKEHHS
41013401417)

13. Buneokamepa «Panasonik» (unB. Ne
21013400335)

14. BBICOKOBOIBTHBIN HUCTOYHUK
HanpspkeHus (MHB. Ne 41013401413)

15. T'ups xanubposounas E2 (50r) (uHB.
Ne 41013401392)
16. JlaTuuk
Ne41013401384)
17. Becbl naGopaTopHbIE 3JEKTPOHHBIE
BJID-510 (uuB. Ne41013401422)

18. pH-merp-mminusonsTMerp pH-150
M (uHB. Ne 41013401396)

Ne

(uHB.

KomnbrorepHsiit
00k (WHB.

BBICOKOBOJIbTHBIM
(uHB.  No

JaBJICHUS (WHB.

YyeOHnas
ayJIuTOpHs
MIPOBEICHUS
3aHATHI
CEMUHAPCKOT0
THTIA
(maboparopus
dbu3nyeckonl W

TUTSt

1. Munusnekrporneuyb JabopaTopHas
MIT (uuB. Ne 41013401429)

2. Becsl naGopaTopHble paBHOIUICUHUE
(uHB. Ne 41013401409)

3. Becor T-1000 c¢ pa3HoBecamu (MHB.
Ne41013401405, 41013401407)

4. Tpadompexkrop [Tl  (uHB.
41013401447)

Ne
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KOJUIOMAHOM
XUMUH,
OMOXUMHH u
OpraHUYeCKOU
XHUMHH )

(r. MuuypuHCK,
yn.  CoBerckas,
aoMm  Ne 274,
10/17)

5. Becw anamutuueckue PA-64 (HIIB

65r/muckpernocts 0,0001T)  (mHB. Ne
41013401390, 41013401388,
41013401401)

6. Dnextponeub saboparopHas SNOL
8.2/1100 (unB. Ne41013401394)

7. Uentpudyra OIIH-8 ¢ potopom PV
180JI (mHB. Ne 41013602098)

8. Lentpudyra OIIH-8 ¢ poropom PY
180JI (muB. Ne41013602096)

9. Cron neMoHCTpanMOHHBIM (MHB. No
Ne41013601412,41013601415)

10. HIka¢ cymmnbneni [IC-80-01 (uHB.
Ne 41013602100)

11. IlIxad mas XUMHYECKOW MOCYAbl U
pu6opoB (uHB. Ne41013601417)

12. Cron gna BecoB CB-600 Prof
(600x400x900)

(uHB. NeNe41013602106, 41013602108,
41013602104)

13. BeHTONOK asi BBITSKHBIX IIKA(hOB
(uHB. Ne 41013601421)

14. Hlxa¢ sorTspkHOM [IIB3HO (mHB. Ne
41013601419)

15. lkad mig XMMHUYECKUX pPEaKTHBOB
(ueB. N0 41013601416)

[Tomemenue miist
CaMOCTOSITENIbHO
i paboTHI

(r. MuuypuHCK,
yin.  CoBerckas,
aoMm  Ne 274,
10/23)

1. APM Cnymarens Celeron 2,6 (uHB.
Ne 41013400892)

2. IlpuntHPLaserJet1320
41013400930)

3. Kommeiorep Celeron 2400 Monwurop
17"LG Flatron EZT710 PH  (unB. Ne
41013401278)

KommproTepHasi TeXHHWKa MOJKIIOYECHA K
cetru  «MHTepHer» M obecredyeHa
noctynoM K OQMOC yHuBepcureTa

(uHB. No

1. Microsoft Windows
Professional 7 (nmmensuss ot
27.11.2009 Ne 46191701,
0ecCcpovHO).

2. Microsoft Windows XP,
Microsoft Office 2003
(nmuuenszuss ot 10.07.2009 Ne
45685146, 6eccpouHo)

[Tomemenue miist
XpaHCHHS "
npoduIakTHIECK
oro
00CITyKUBaHUS
y4eOHOTO
ob0opypoBaHus
(r. MuuypuHCK,
yn.  CoBerckas,
nom 274, 10/29a)

1. ®orokamiopuMerp (uHB.  Ne
41013401427)
2. Ilpuntep Canon LBP 810 (unB. Ne
41013401234)
3. Marnutopon «@umunc»  (uHB. Ne
41013401368)
4. Becol yueOH. anekt. BYJI-50 (unB. No

41013401377, 41013401375,
41013401376, 41013401373,
41013401372, 41013401370)

5. PH metp 410 c snexrtponamu (uHB. No
41013401436)

6. Komnsrorep OLDI 150 KD
E2160/2048/250/NF6301/LAN/DVD+R
W/Audio/FDD (unB. Ne 41013401024)
7. Cron xomnbloTepH. (mHB. No

1. Microsoft Windows
Professional 7 (nmmens3ust ot
27.11.2009 Ne 46191701,
0eccpovHo).

2. Microsoft Windows XP,
Microsoft Office 2003
(nmuuenszuss ot 10.07.2009 Ne
45685146, 6eccpouHo)
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21013600204)

8. llkad merammmueckuit AM 2091

(wuB. Ne 41013601341)

9. Ikadp MI32/LL (mHB.  No
41013601329)

10. IHxka¢p [33-04/LL (uaB. Ne
41013601330)

11. Tymb6a TCO3/LL (uHB.  No
41013601333)

12. Kpecio CH-838 AXSN/G (cepoe)
(unB. Ne 41013601363)

13. Tapmepo6 I11/1/LL  (uHB. Ne
41013601332)

KomnploTepHasi TeXHHKa MOJKIIOYEHA K
cetu  «WHTepHer» um  obecmeueHa
nocrynom K DMOC yHuBepcuTeTa
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PaGouass mporpamma nucuuruiHbl (Moaysst) «buonorudeckas XuMmHs» COCTaBlIeHa B
COOTBETCTBUU C TpeOOBaHMUAMH (eaepaTbHOr0 TOCYIaPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIaApTa
BBICIIIEr0 0Opa3oBaHMs — OakaiaBpuar Mo HarpasieHuto noarotoBku 44.03.01 Ilexaroruueckoe
oOpa3oBaHue, yTBEPKICHHOTO NprkazoM MunoOpHayku Poccun ot 22 despans 2018 r. Ne 121

ABTOpBI:

JOTICHT Kagheupm 6I/IO.]'IOI"I/II/I= XUMMWH, 0e30macHoCTH KUBHENCATECTbHOCTH U METOJINK X
OpernogaBaHvd , KAHAUAAT CEIIbCKOX03IMCTBEHHBIX HAyK O.M. 3on0TOBa

Peniensent: goueHT kadeapsl arpoXUMHH, TOYBOBEACHUS U arposkosoruu Ctpykosa P.A.

[Iporpamma paccmoTpeHa Ha 3aceanuu Kadeapbl OMOIOTUN U XUMUH,
npotokoil Ne 11 ot «05» urona 2023 2o0a.
[Iporpamma onoOpena Ha 3aceqaHuu y4yeOHO-MeToauueckoil komuccuu ConuanbHO-
HeJarOrM4ecKoro HHCTUTyTa
rpotokos Ne 10 ot «13» urons 2023 2o0a.
[Iporpamma yTBepsKJeHa pelIeHneM Y4eOHO-METOANYECKOI0 COBETa YHUBEPCUTETA
npotokoi Ne 10 ot «22» urona 2023 2o0a.

[Iporpamma paccmoTpeHa Ha 3acenannu Kadeapbl OMOIOTUN U XUMHUU
potokoi Ne 09 ot «06» mas 2024 200a.
[Iporpamma onoOpena Ha 3aceqaHuu y4yeOHO-MeToauueckol komuccuu ColManbHO-
HeJarorM4eckoro HHCTUTyTa
npotokos Ne 09 ot «13» mas 2024 2o0a.
[Tporpamma yTBepskJeHa pelieHneM y4eOHO-METOANYECKOI0 COBETa YHUBEPCUTETA
npotokoi Ne 09 ot «23» mas 2024 2o0a.

[TporpamMma paccMoTpeHa Ha 3acefannu Kadeapbl OMOJIOTHHA U XUMHH

mpoToKosI Ne 8 ot «2» anpens 2025 rona

[Iporpamma onoOpena Ha 3aceqaHuu y4yeOHO-MeToauueckol komuccuu ConuanabHO-
HeJarorMyecKoro HHCTUTyTa

npoTtokos Ne 8 ot «8» ampenst 2025 2ooa.

IIporpamma yTBepK/IeHa pelieHneM yuyeOHO-METOJMUECKOr0 COBETa YHUBEPCUTETA

npotokos Ne 8 ot «23» anpens 2025 200a

[IporpamMma paccMoTpeHa Ha 3acefaHud Kadeapbl OHONOrMH, XUMHH, O€30MacCHOCTH
AKU3HEJIESITEIbHOCTH U METOJUK UX MpenojaBaHus MpoTokon Ne 8 ot «3» ampens 2026 roga

[Iporpamma onoOpena Ha 3aceqaHuu y4yeOHO-MeToauueckoil komuccuu ColuanabHO-
HeJarorMuecKoro MHCTUTyTa mpoTokoi Ne 8 ot «13» anpens 2026 cooa.

[Iporpamma yTBepklieHa pelIeHHEM Y4eOHO-METOJUYECKOr0 COBETa YHHBEpPCHUTETa
npotokon Ne 7 ot «22» anpensa 2026 200a

OpuruHan JOKyMeHTa XpaHUTCS Ha Kadeape Ouonoruu, XuMuH, O€30MacHOCTU
AKU3HEIEATEILHOCTH U METOJUK UX MPENOJaBaHUs
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