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JIUCT COTJIACOBAHUI

[Iporpamma coctaBieHa B coorBeTcTBUU ¢ TpeboBanusmMu OI'OC BO no HampapiieHHIO
noarotoBku 15.03.02 TexHonoruyeckre MalmHbl 1 000pPY10BaHKE

Pazpabotuuk K.T.H., ToueHT Xaiaykosa E.B.

[Tporpamma onmoOpeHa Ha 3acemaHWu KadeApbl TEXHOJIOTHMH MOJIOKA M MOJOYHBIX
npoaykToB oT 20.02.25, npotokoin Ne 6.

W.o 3aBen. xadenpoi, K.T.H., foueHT MaTtBeeBa H.O.

PaGouass mnporpamma AWCHMIUIMHBI COTJIACOBAaHA HA 3acellaHUU  METOJAMYECKOM
KOMHCCHH TeXHoJIorrmaeckoro gakyibTeTa 20.02.25, mporokon Ne 6.

[Ipencenarens METOIMUYECKON KOMUCCUH K.T.H., 1o1ieHT bypmaruna T.1O.



1. Hesas 1 3aga4n y4eOHOM TUCHUIINHBI
Hesab n3yyeHus: IMCHMIJIMHBI XUMMSA: TIOATOTOBKA BBICOKOKBATM(PUIIMPOBAHHBIX KaJpOB IS
nepepadaThIBaOLIe MPOMBIIIEHHOCTH B MHTEPECAaX SKOHOMUYECKOIO U COLUAIbHOIO Pa3BUTHUS
Poccuu; gopmupoBaHue y CTyJE€HTOB COBPEMEHHBIX 3HAHUH O pPa3IMuUHBIX pazjesiax XUMHH,
COJEpKALIMX COBOKYIHOCTh CIIOCOOOB U METOJI0OB 4EJIOBEYECKON IEATEIbHOCTH, HAIIPABICHHON
Ha CO3/1aHN€ KOHKYPEHTOCIIOCOOHOM MPOAYKIIMU MAILIMHOCTPOEHHUS.

3agaum AMCUMIJIMHBI:

1. N3yuyenue CBONCTB XUMUYECKUX COCTMHEHHH, UX UCIIOJIb30BAHUS B MAIIMHOCTPOCHUH.

2. ®opmMupoBaHUE TMYHOCTHBIX KaYECTB: JIMYHON OTBETCTBEHHOCTH, MOTHUBAIIMK OCBOCHHMS
3HAHUM 10 JUCIHUIUIMHE XUMHUS.

3. ®opMmupoBaHHE MPAKTUYECKOW OPHUEHTAIIMM Ha PE3yJIbTaT, CIIOCOOCTBYIOIICH €ro
COLMAIBHOW MOOMIIBHOCTH M BOCTPEOOBAaHHOCTH Ha PBIHKE TPy/a

IIpodeccnonanbHbie 321a41 BHIITYCKHUKOB

KOHTPOJIb 3a 3KCIUTyaTalMeld CPEACTB aBTOMATU3AlMM U MEXAHU3ALUUU TEXHOJIOTMYECKUX
MIPOIIECCOB MEXaHOCOOPOYHOT'O IMPOU3BO/ICTBA;

BHEJPEHUE CPEACTB ABTOMATH3AllMM M MEXAHW3alUWd TEXHOJIOTHYECKUX MPOLIECCOB
MEXaHOCOOPOYHOTO ITPOU3BOICTRA,

aQHAIM3 TEXHOJIOTMYECKUX TPOILIECCOB MEXAaHOCOOPOYHOrO0 TPOU3BOJACTBA C  IIEJIBIO
BBISIBJICHUS OIE€pallvii, MOJIeKAIUX aBTOMATU3allMd U MEXaHU3alluu;

METOAMYEeCKOoe  obecreyeHue  MyCcKa, HaJMaJKd W OKCIUTyaTalldd  CJIOXKHOTO
TEXHOJIOTHYECKOTro 000pyI0BaHUsI MEXaHOCOOPOYHOTO MTPOU3BOJICTBA;

MPOBEACHUE WHAMBUIYAIbHBIX HCHBITAHUM CIIO)KHOTO TEXHOJIOTHYECKOTO 000PYIOBaHUS
MEXaHOCOOPOYHOTO ITPOU3BOICTRA,

MPOBEJICHHNE  KOMIUICKCHBIX  WCIBITAHUH  WHGOPMAIMOHHOW  CHCTEMBI  YIIpPaBJICHHS
TEXHHYECKUM OOCITy’)KHBAaHHEM M PEMOHTOM TEXHOJOTHYECKOro O0OpyIOBaHHUS M TIPOIIECCOB B
OpraHM3allMY MUIIEBON U epepadaThIBAOIICH MPOMBIIIIICHHOCTH;

OpraHMU3aIMs METPOJIOTHYECKOTO 00ECTICYeHHSI TEXHOJIOTHYECKUX MPOLIECCOB, NCIOIB30BaHUE
TUITOBBIX METOO0B KOHTpOJISI Ka4yeCTBa BBIHyCKaeMOﬁ HpOI[YKIII/II/I;

opraHm3anys pabounx MeCT, X TEXHHYECKOE OCHAIICHHE C Pa3MEIIEHUEM TEXHOJIOTUIECKOTO
o0opymoBaHusl.

2. MecTo y4eOHO# 1ucUIInHbI B cTpykType OITOIT

JucuuruimHa «XUMHS» OTHOCUTCS K JUCIHMIIMHAM 00s3aTeNIbHOW YacTu (enepaabHOro
roCy/1apCTBEHHOTO0 00pa30BaTEIbHOIO CTaHIApPTa BBICIIET0 00pa30BaHUS 110 HAIPABIICHUIO
noarotoBku: 15.03.02 TexHonmormueckue MamuHbl U 000pynOBaHHE, MPOQMIb MOJTOTOBKH:
MaruHsI ¥ anmapathl THIIEBBIX Mpon3BoAcTB. Munekce auciummmasl 51.0.08.

OcBoenne yueOHON IUCHMIUIMHBI «XHUMHs» Oa3upyercs Ha 3HAaHUSAX U YMEHUSX,
MOJIYYEHHBIX CTyJEHTaMH IpPU W3YYEHUH NPEIIIECTBYIOIMIMX €CTECTBEHHOHAYUHBIX TUCLUILUINH
HIKOJBHOT'O Kypca: MaTeMaTuka, pu3nKa, XuMus, 6uosorus, uHGopMaTHKa.

JucuumnuHa «XuMus» gBisgercs 0a30BOM s MOCHEAYIOLIEr0 M3Y4YEHMs JHUCLUIUIMH:
«Qkonorus» — b1.0.09, «MatepuanoBeieHuE U TEXHOJIOTHUS KOHCTPYKIIMOHHBIX MaTEpUAjIOB) -
b1.0.14, «OOmasi TeXHOJOTHS THUIIEBBIX MPou3BOACTB» - b1.B.02, mMOATroTOBKM K HTOTOBOM
rOCyJapCTBEHHON aTTecTaly. 3HaHMSA, YMEHHS M HaBBIKH, (hOpMUpyeMble AaHHOW ydeOHOU
JTUCIUIUINHON, sBJIstOTCS  6a30if it 3¢ (GEeKTUBHOIO MPOXOXKJIEHUS IPOU3BOJICTBEHHOM
NPaKTUKH, HAMCAHUSI KYpPCOBOTO MPOEKTA U BHITYCKHOHN KBAIN(UKATUOHHON PaOOTHI.

Ob6nacth npodeccHOHATBLHON AEATEIIbHOCTH BHITYCKHUKOB!

28 Ilpom3BoacTBO MamMH M 00opyaoBaHus (B cdepax: ONTUMU3ALMU CTPYKTYPHI
IPOM3BOJICTBEHHBIX MPOIIECCOB; pa3pabOTKU IPOEKTOB IPOMBIIUIEHHBIX IPOLECCOB U
MIPOU3BOJICTB; KCIUTyaTallud TEXHOJOTUYECKUX KOMIUIEKCOB MEXaHOCOOPOYHBIX MPOU3BOJICTB;
pa3paboTKN KOHCTPYKTOPCKOM, TEXHOJOTHYECKOM, TEXHHYECKOH TOKYMEHTAlMU KOMILJIEKCOB
MEXaHOCOOPOYHOTO MPOU3BOJICTBA U MAIIMHOCTPOCHHUS);



40 CkBo3HbIe BUIBI TPOPECCHOHATBHOMN EATENLHOCTH B MPOMBILIUIEHHOCTH (B cdepax:
TEXHOJIOTUYECKOT0 OOECIEeYeHHsl 3arOTOBUTEIBHOIO MPOU3BOACTBA HAa MAIIMHOCTPOUTEIbHBIX
OPENIPUATHSIX; TEXHOJIOIMUYECKON MOJArOTOBKM MPOM3BOACTBA JeTajled MAIIMHOCTPOCHMUS;
IPOEKTHUPOBAHNS MAIIMHOCTPOUTENIBHBIX HPOM3BOJCTB, MX OCHOBHOIO M BCIOMOTraTeIbHOI'O
000py/0BaHUsl, HHCTPYMEHTAJIbHON TEXHUKH, TEXHOJIOTMYECKOM OCHACTKU; MPOEKTUPOBAHUS
TPAHCHOPTHBIX CHCTEM MAalIMHOCTPOUTENIBHBIX IPOU3BOJACTB; pa3pabOTKM HOPMAaTUBHO-
TEXHUYECKOH W TIUIAaHOBOM JOKYMEHTAIlMHM, CHCTEMBbl CTaHAAPTU3ALMU M CEePTHPHUKAINU;
pa3paboTKU CpPEeACTB M METOJOB HUCHBITAHUNH M KOHTPOJS KadyecTBa MAaIIMHOCTPOUTEIIbHON
MPOJIYKIIUHN).

22 TlumeBas OPOMBINIIEHHOCTh, BKJIFOYAs MPOM3BOACTBO HANUTKOB M Tabaka (B cdepe
TEXHOJIOT Ui KOMIUIEKCHOI NepepadOoTKN MACHOTO M MOJIOYHOTO CBHIPBSI).

O0bexThl TPO(heCcCHOHATEHOM EATEIBHOCTH BBITYCKHUKOB!

MAallMHBl W O0OpYJOBaHWE PA3NIMYHBIX KOMIUIGKCOB M  MAaITUHOCTPOUTEIHHBIX
MIPOU3BO/JICTB, TEXHOJOTUYECKOE 000PYI0BaHUE;

BaKyyMHBIE U KOMIIPECCOPHBIE MAIlIMHbI, THAPABINYECKUE MAIIWHBI, THIPOIPUBOILI U
TUIPOTHEBMOABTOMATHKA,;

TEXHOJIOTHYECKasi OCHACTKA U CPEACTBA MEXaHU3AIMK M aBTOMATH3alUN TEXHOJIOTHUYECKUX
MPOLIECCOB MAITMHOCTPOCHUSI;

MIPOU3BOJICTBEHHBIE TEXHOJOTUYECKHUE MPOIECChl, UX pa3padOTKa U OCBOCHHE HOBBIX
TEXHOJIOTHH; cpeAcTBa HMH(GOPMAIMOHHOTO, METPOJIOTUYECKOT0, JIMAarHOCTUYECKOTO U
YVIPABJICHUYECKOTO O0O0ECTICUYCHHS] TEXHOJOTMYECKHX CHCTeM JUIsl JOCTHIKEHUS KayecTBa
BBIMYCKAE€MBbIX U3/IETIHil;

HOPMATHUBHO-TEXHUYECKAs] JIOKYMEHTAIMs, CUCTEMbl CTaHJIAPTU3ALMK U CePTHPUKAINH,
METOJIbI U CPEJICTBA UCTIBITAHUI M KOHTPOJIS Ka4eCTBA U3IEINI MallTMHOCTPOCHUSI.

Bunp! npodeccuonanbHOM NesITeIbHOCTH BBITYCKHUKOB:

MIPOEKTHO-KOHCTPYKTOPCKa,

IIPOU3BOJICTBEHHO-TEXHOJIOTMUECKa,

Hay4YHO-HCCIIEJ0BATENIbCKAS.

3. Ilnanupyemble pe3ybTAThbl 00y4eHUsI 110 JUCHHILIUHE (MOLYJII0)

[Ipouecc u3yueHus JUCHUILUIMHBI HampaBleH Ha (OpPMHUpPOBAHME  CIEAYIOLIUX
komneTeHMi B coorserctBuu ¢ ®I'OC BO no 1aHHOMY HanpaBiIeHUIO OATOTOBKU:

Koa n
HAHMEHOBAHHE Ko u HauMeHOBaHHE HHIMKATOPA TOCTUKEHUs] KOMIIETeHIUH
KOMIIeTeHIU I
OIIK-1 Cnocoben | U] -1 onik-1. 3HaeT OCHOBHBIC IMMOHATHS M 3aKOHBI XUMHUH, XUMHUYICCKHE
MPUMEHSITh CBOMCTBAa HEOPTAaHMUECKUX U OPTaHUYECKUX COCTUHEHUI.

€CTECTBEHHOHAYYHBIE NI -2 opk-1. YMeeT HCIOJIb30BaTh TEXHUYECKHE CpeACTBa IS
U OOIIeWHXEHEepHbIe | 00pa0OTKM  AKCIEPUMEHTANBHBIX JIaHHBIX, 3aKOHBl XHUMHH U

3HaHUA, METOAbI | XUMHNYECKHUEC CBOMCTBaA HCOPraHNMYCCKUX U OPTaHUYCCKUX COC}II/IHGHI/Iﬁ
MaTeMaTH4eCKOro JUIs ~ peryjlupoBaHUs,  yNpaBIE€HUS U  COBEPLICHCTBOBAHMS
aHaimMsa U | TEXHOJIOTUYECKUX  TPOLIECCOB  MPUMEHUTENbHO K  BbIOpaHHOMU
MO/JICJIUPOBAHUS B | CIEUMAIBbHOCTH,  TPaMOTHO  HHTEPHPETHPOBATh  IOJyYCHHbIE
npodeccuoHanbHOM pe3yJIbTaThI.

JeSITeIbHOCTH U1 -3 onk1. BnajgeeT HaBbIKaMH IUIAHUPOBAHUS CaMOCTOSTEIbHON

paboThI U METOJaMU J1abOpPaTOPHBIX
UCCIIeIOBAaHMM, MeTO1laMU 0000IIEHHST PEe3yIbTaTOB MIPU MPOBEIECHUH
TEOPETUUECKHUX U SKCIEPUMEHTAIBHBIX UCCIIeI0OBaHUI




4. CTpyKTYpa M coiep:KaHHe y4eOHOH TUCHUIINHBI
4.1 CTpykTypa YueOHOMH TUCUMILINHBI
OO6mias TpyA0EMKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4€THBIX €IMHMUII

Bu yuebnoii padorsi Bcero, Ounas ¢opma | 3aounas popma
4acoB o0yueHust o0y4eHust

AyIUTOpPHBIE 3aHATHSA (BCETr0) 34 34 10
B Tom uucie
Jlexru (JI) 17 17 4
[Tpaxtrueckue 3austus (I113)
Jlabopatopusie padotsI (JIP) 17 17 6
CamocrosnTeabHas padoTa (Bcero) 65 65 89
HOJTOTOBKA K 9K3aMeHY (KOHTPOJIb) 9 9 9
Buj npoMe:kyTOYHOM aTTecTanun IK3aMeH IK3aMeH IK3aMeH
OO1m1ast TPYA0EMKOCTh TUCITUTUIAHBI 108 108 108
Yachl
3a4ETHBIC CAMHUIIBI 3 3 3

4.2 Conep:xanue pa3iesioB Y4eOHO# U CHUIIIHHBI

1. AtomMHO-MOneKkynsipHOe yueHre. OCHOBHbBIE 3aKOHBI XUMUHU.

OcCHOBHbBIE TIOJIOKEHUSI ATOMHO-MOJIEKYJSPHOIO Yy4Y€HHUs. XUMHYECKas CHMBOJUKA U
HoMeHKJaTypa. lllkana OTHOCHTENBHBIX AaTOMHBIX Macc. ATOMHAas M MOJIEKYJsIpHAs MAacChl.
Mouib. 3aKOH COXpaHEHHs] MaT€pUU U JIBUKEHUS. 3aKOH COXPAHEHMsI MAacChl U dHEPIUU. 3aKOH
MOCTOSIHCTBA COCTaBa XHWMHYECKMX COCIWHEHUW. XHMHYECKUH SKBUBAJIEHT OJJEMEHTa U
COeIMHEHUs. DKBUBAJICHTHAs Macca. 3aKOH 3KBUBAJEHTOB. 3akoH ABoraapo. OmnpeneneHue
MOJIEKYJISIPHBIX Macc ra3000pa3HbIX BemecTB. OTHOCUTENbHAS MJIOTHOCTh ra30B. AOCOMIOTHBIE
pa3Mepbl ¥ MacChl AaTOMOB U MOJIEKY L.

2. Crpoenue aroMma. llepronnueckuii 3akoH u nepuoanyeckas cucrema J[.M1.Menzaeneesa.
Pa3eutne npexncraBieHnii 0 ctpoeHuH aroMa. KoprycKysnsipHO-BOJIHOBas MPUPOJA JIEKTPOHA.
KBaHTOBO-MeXaHMYECKOE TPEACTaBIEHUE O CTPOEHUM 3JIEKTPOHHOW OOOJOYKM aToMma.
KBantoBbie uncna. Atomubeie opOutanu. [Ipencrasienue o ¢opme S, p, d, f - 3mekTpoHHBIX
ob6nakoB. Ilpunnun wumm 3ampetr Ilaymu. IlpaBunmo I'yHma. DnekTpoHHBIE (OPMYIBI aTOMOB
aneMeHToB. CTpoeHue syipa atoMa. [IpoToHHO-HEWTpOHHAs Teopust CTpoeHus sapa. M3oronsl, u
u3zo0apel. [lepumomuueckuii 3akon J[.M.MenneneeBa. CoBpeMEHHOE OIpeneieHHe TMOHATHUS
"XUMHUecKUi 37eMeHT". PU3NYECKUIl CMBICIT NePUOINYECKOro 3akoHa. CTpOeHuE IIEKTPOHHBIX
000JI0YEeK aTOMOB M XUMHYECKHE CBOMCTBA 37eMEHTOB. CTPYKTypa MEpUOIUYECKON CHCTEMBI.
[Tepuoasl, rpynmnsl U NOArpynbl. YHUcao 37€MEHTOB B eproiax. DJIeKTPOHHbIE ceMelicTBa S, P,
d, f - o;memeHTOB. DJEKTPOHHBIC aHAJOTH M MEPUOAUYECKOC IMOBTOPEHHE CBOICTB.
3aKOHOMEPHOCTH B U3MEHEHUH PaJUyCcOB aTOMOB U MOHOB. [loTeHInan HoHU3auu, CpOACTBO K
AIIEKTPOHY, JIEKTPOOTPULIATENBHOCTD. 3HAUE€HNE NIeproandeckoro 3akoHa J[.M.Meneneesa.

3. Xwummueckas cBsa3b. Ctpoenue monekyil. [Ipupona xumnueckon cBsizu. KoBaneHTHas
CBA3b. MeTon BAJIEGHTHBIX CBA3€M 3a CYET HECHApPEHHBIX OJJIEKTPOHOB U II0 JOHOPHO-
aKIENTOPHOMY MEXaHU3My. DHeprus cBs3u. /[nuHa cBsa3u. HanpaBiieHHOCTh M HACBIIIAEMOCTh
KOBaJeHTHOU cBs3u. [lonstue o ruOpuam3amuu cBszeil. [IpocTpancTBeHHas KOH(HUTyparus
Mosiekysl. Tunbl Monekyn. DaxkTopbl, ONpenensomue MNOJSPHOCTE MOJIEKYJ. JIMMOJbHBIN
MoMeHT. MoHHas cBsa3b. HeHachlmaemMocTh W HEHAINpaBIECHHOCTh MOHHOM CBs3U. CTpyKTypa
BELIECTB C MOHHOHN CBsA3bl0. CTENEHb OKUCIIEHUS aTOMOB B MOJEKYyJe. XHMHUYECKash CBA3b U
BAJICHTHOCTh. Mertaiminueckass cBA3b. BojaoponHas cBa3b. Poiib  BOJOpOJHON CBSI3U B
OMOXMMHUYECKUX MPOIECcCaX.

4. OKHCIUTENBbHO-BOCCTAHOBUTENIbHbIE PEAKIIUU.

IIpoueccsl OKUCIEHUS U BOCCTAHOBIICHMs. BaXHEHIIME OKUCIMUTEIN U BOCCTAHOBUTEIIH.
OKHCITUTENbHO-BOCCTAHOBUTEBLHBIE PEAKIIUH, COCTaBJIeHNE ypaBHEeHUH. [Ipumepsl.



5.CKOpOCTh XMMHYECKHX pPEaKUUid W XUMHUYECKoe paBHOBecue. TeruioBbie 3(QeKTs
XUMUYeCKnX peaknuil. Tepmoxumudeckue ypaBHeHus. l[loHstTme o cuctemax U (azax.
XVMMHYECKHE pEeaklUUU B TOMOIEHHBIX M B TETEpPOreHHbIX cuctemax. l[loHsTue ckopoctu
XMMUYECKOM peaKIUu. 3aBUCUMOCTb CKOPOCTH pEaKLMH OT KOHLIEHTPAlUU pearupyromux
BEUIECTB. 3aKOH JEUCTBYIOIIMX Macc. KoHcTaHTa CKOpPOCTM XUMHYECKOM pEakLUuu U ee
¢busuueckuii cmbica. IlpaBunmo Bant-I'odda. Karamuz wm katanmmzatopbl. ['OMOreHHBIM U
reTepOreHHBIN KaTanu3. MexaHu3m eiHCTBUs KaTtanu3aTopoB. buokaranuzaropsl. HeobpaTumbie
u oOpaTuMbl XHMMHYECKHE peakiuu. XuMHuecKoe paBHOBecue. llpuioxkenue 3akoHa
JNEHCTBYIOIIMX MacCc K paBHOBECHBIM cHucTeMaM. KoHcTaHTa XMMHYECKOTO pPaBHOBECHS.
Cwmenenue papHoBecus. [Ipunuun Jle-1larenbe.

6. PactBOpBLI.

Xumuueckas Tteopus pactBopoB .M. MenneneeBa. CoyibBaTbl W TUIPATHI.
Ounepreruyeckre 3p¢GexTsl pacTBOpeHUs. PacTBOPUMOCTh TBEPABIX, KUAKUX M Ta3000pa3HBIX
BEIIECTB B Boje. HachblleHHBI, HEHACBHIUIEHHBI M  [EPEHACHIICHHBIA  PacTBOPBI.
KonuenTpamus pacTBOpoB U criocoObl ee BeipaskeHus. [Ipumepsl.

7.  Teopus >IEKTPOIUTHYECKON auccounanuu. PacTBopsl 3nekTponuToB. Teopus
ANIEKTpOJIUTUYECKON aucconranuy. CTeneHb 31EKTPOIUTUYECKON uccoluanii. 3aBUCUMOCTh
€e OT NPHUPOAbl PACTBOPEHHOI'O BEUIECTBA, OT KOHLUEHTpPAUUU U OT Temreparypbl. CuibHbIE U
ciabpie AMeKTpoauThl. [IpruMeHeHne 3aKoHa ACHCTBYIOIIMX Macc K pa30aBICHHBIM pPacTBOpaM
cmalpix anektponuToB. KoHcranTa aucconuanuu. BrusHuE OJHOMMEHHOTO HOHA Ha
JUCCOLMAIIMIO CcJIadoro 3eKkTpoiauTa. KucinoTel, OCHOBaHMSI U COJIM C TOYKHM 3PEHUS TEOPUU
3JIEKTPOJIUTUYECKON auccounanuu. CryneHyaTtas amccouuauus. Peaknum B pacTBopax
AJIEKTPOJINTOB KaK PEAKIMU MEXy HoHaMu. Jlucconumanus Boabl. IOHHOE MpOu3BEIEHNE BOIBI.
Bonopoansiii mokazarens. ['mapokcHiIbHBINA TOKa3aTenb. XapakTepucThka cpeabl. ['maponus
cosieil. CTeneHb ruApoIIn3a U €€ 3aBUCUMOCTh OT KOHLIEHTPALUU U OT TEMIEPATypHl.

8. DIEKTPOXUMHUYECKHE SIBJICHUA. DJIEKTPOJIN3 PACIIaBOB U pacTBOPOB. 3akoHbl Dapanes.
Koppo3sus, mepsr 3ammthl. ['anpBanndeckuii anement Skoou. YpasHenne HepHcra.

9. Knaccudukamuss XUMHUYECKUX  peakiuil: -M0  HANpaBlIEHUIO  -3aMeIleHUE,
IPUCOEANHEHNE, OJIIMMUHUPOBAHUE, MOJUMEpU3allis, MOJUKOHACHCALUS; -[I0 XapakTepy
paspblBa CBSI3M- TOMOJMTHYECKHUH (CBOMCTBA CBOOOJHBIX pPaJUKaNOB), T'€TEPOJUTUUYECKUIN
(cBolicTBa KapOOHUEBBIX HOHOB).

10. OcHOBHBIE BUIBI XUM.CBA3M B OPraHMYECKHUX COEAMHEHUAX. DJIEKTPOHHOE CTPOCHHE
YIJIEPOAHOT0 aTOMa,BU/Ibl THOPUAU3AIIMH, CUTMAa- U TTU-CBSI3U.

11. OcHOBHBIE NOJIOKEHUSI TEOPUU XMMHUYECKOI'O CTPOEHUS OPraHMYECKHX COECIMHEHUN
A.M. Byrneposa. [Ipumepsl.

12.YraneBonoponasl. AJIKaHbl, aJKEHbI, AJKWHBI, aJIKaJWEHBI, apeHbl: COCTaB, CTPOEHUE,
rudpuAN3aIMs, U30MEpHs, MOTyYECHHE.

13. Hedtb, mpupoAHBIi Ta3: XUMUYECKHI COCTaB, (PpaKkIIMOHHAS MEPEroHKa, KPEeKUHT.

14. HatypanbHblii, CHHTETUUECKUN KaydyKH, IPUMEPBI.

15. I'mapokcucoeanHeHust. AJKaHOJbI, TIIMKOJHN, TIIMLIEPUHBI, (EHOJIBI: COCTaB, CTPOEHUE,
nuzomepus, nonyueHue. KauectBeHHble peakiuu.

16. OkcocoenuHeHus (ampaeruasl U KeToHbl). CocTaB, CTpOEHUE, U30MEpHSs, MOTyUYeHHE.
DIeKTPOHHOE CTpoeHne (YHKIIMOHATLHOM Tpymmbl. KauecTBeHHBIC peaKkIni.

17. Kap6onosbie kucnotel. Knaccudukanusi, >JeKTPOHHOE CTpOEHHE KapOOKCHIIBHOM
rpynnsl. [IpenenbHble 0THOOCHOBHBIE KMCIOTHI: MypaBbUHAs, YKCYCHAasl, MacisiHas, KalpoOHOBasl.
Henaceliiennsle  kapOOHOBbIE  KHCJIOTBL.  AKpPWJIOBas,  METakpuijoBas, KpPOTOHOBaf,
BUHUJIYKCYCHasi, copOMHOBas. J[ByxocHOBHBIE KapOoHOBbIE KHCIOTHI. lllaBeneBas, manoHoBas,
SHTapHasd, TIyTapoBas, aaunuHoBas. [loayueHue, npuMeHeHue.

18. Jlumuapl. Ctpoenne. OCOOEHHOCTH IKUPHOKHCIOTHOTO COCTaBa PaCTUTEIBHOTO,
JKUBOTHOI'O, MOJIOYHOTO HUpOB. buomorndeckas 1eHHOCTb. PU3NKO-XMMHUYECKHE KOHCTAHTHI
JKUPOB: TeMIepaTypa IUIaBJI€HUS, 3aCTbIBaHUS, KHCIOTHOE 4YHUCIIO, HOAHOE YHCIO, YUCIO



ombuieHHs. TexHuueckas mepepaboTKa: cajloMac, KHIKOE, TBEpAOe MbLIO, MOIOIIEe JIeHCTBHE
MbLIa, CHHTETUYECKHE MOIOIIIHNE CPEACTBA, oiu(a, "BrIChIXaromue" Maca.

19. YrneBoasl. Knaccudukarms. MoHo3bI, 010351, 10JIM03bl. KauecTBeHHBIE peakiny.

20. benkoseie BemecTBa. Knaccudukamnus. PacnpocTpanenue, 6Mogoruueckoe 3HaueHUe,
HOJTHOIEHHOCTh. PDOPMBI OpraHn3aluu OEIKOBOM MOJIEKYJIbI: IEPBUYHAS CTPYKTYpA, MENTUAHAS
CBs3b, TPAHCKOH(UTYpalus MOJUNENTUAHON Lenu; BTOpPUYHAS CTPYKTYypa, o, [-hopmsl,
CTpOEHHE [3-criupaiy, BOJOPOJHAS CBS3b, TPETUYHAs CTPYKTypa, BUIBl XUMHUYECKOW CBS3H,
rioOynsipublie, GuOpuIsipHbIe OENKH, YeTBepTHYHAsE CTPYKTypa. LIBeTHbIe peakiuu Ha OeNKH:
oOmue: 6uyperoBasi, HUHrHApHUHOBasA. Crenuduueckue: a30THOPTYTHAs, KCAaHTOIIPOTEUHOBAs,
Cynb(QTruApUIbHAS.

21. Tlomstusi: copOmusi, copOeHT, copOTuB, abcopOums, aacopOuus, aacopOeHT,
ancopOTuB, pu3HUecKas U XUMUYECKas aIcOpOITHs.

22. KomjougHble CHCTEMBI: CTPOEHHE MHUIEIUIbI, CIOCOObI IOJYy4YeHUs, CBOICTBA,
YCTOMYHMBOCTD, 3aLUTA.

23. MHKpOreTepOoreHHbIe CUCTEMBI: CYCHEH3UU, IMYJIbCUH, MEHbI, a3po3oiu. CBOHCTBA,
OCHOBHBIE XapaKTEPUCTUKH, CITOCOOBI IOTyYESHHS.

4.3 Pa3nennbl y4eOHO# AUCHUNJIMHBI U BUI 3aHSATHI

[Ipaktu- | JlaGopa-
Jlexkuu | d4eckue topasie | CPC | Kontpoas | Beero
3aHATUS | PabOTHI

Ne | HaumenoBanue pa3zienon
n/m Y9eOHOM TUCITUTUINHBI

Beenenne. Xumms Kak
HayKa O BEIlECTBE
Ctpoenue aToma,
XMMHYECKas CBI3b U
CTPOCHUE MOJIEKYJI

DJeMeHThl XUMHYECKOM
TECPMOANHAMUKH.
XuMu4deckasi KHHETHKA U
XUMHUYCCKOC PaBHOBCCHUC.

JlucriepcHbIE CHCTEMBI.
3 | CriocoOBI BEIpaxeHHs 2 2 10 14
COCTaBa pacTBOPOB

DIIEKTPOXUMHUYECKHIE
IIPOLIECCHI. DIEKTPOJIN3
pacIuIaBoOB U pacTBOPOB.
Koppo3ust.

OCHOBBI  aHAJIMTHYECKOU
XHUMUH. OcCHOBHEBIE
MTOHATHS, METO/IBI
aHaJu3a.

OCHOBBI  OpraHUYECKOH,
6 | dusmaeckoit " 4 4 10 18
KOJUTOMTHOM XUMUM.

IIpomexxyTouHas
atrecTanus (3K3aMeH)

Hroro 17 17 65 9 108

5. Marpuua ¢popMupoBaHus KOMIETEHIUH MO IUCUMUILINHE

Ne Pazgen nucumimHe KOMHCTCHL{I/II/I O6H_ICC




/11 KOJINYECTBO
OIIK -1 .
KOMIICTCHIINU

1 BBenenne. Xumus kak Hayka o
BemiecTBe. CTpoeHue aToma, + 1
XUMHUYECKas CBSI3b U CTPOCHUE
MOJIEKYJT

2 DJIeMEeHThl XUMHYECKOMN
TEPMOJUHAMUKU. XUMUYECKAs
KHHETHKA U XUMHYECKOE
paBHOBECHE.

3 Hucnepcubie cuctembl. CIocoObI
BBIPKEHHSI COCTaBa PAaCTBOPOB

4 DICKTPOXUMHUUYECKUE TTPOIECCHI.
DIIeKTPOJIU3 PacIIaBOB U + 1
pactBopoB. Koppo3usi.

5 OCHOBBI AaHAITUTUYECKON XUMHUU.
OCHOBHBIE TTOHSTHSI, METOIBI + 1
aHajgnsa.

6 OCHOBBI OPraHUYECKOH,
(bHU3MIECKON U KOJUIOMTHOM XUMHH.

6. O6pa3oBare/ibHbIE TEXHOJIOTHHU

OO0beM ayaMTOpHBIX 3aHATUN Bcero — 34 yac, B T.4. JeKuuu — 17 yacoB, nabopaTopHbie
pabotsl — 17 4vaca.

10 vacoB (29%) — 3aHATHIT B MHTEPAKTHUBHBIX (popMax OT 00beMa ayIUTOPHBIX 3aHSATHA.

Bun Hcmnosb3yembie
3aHATHSA HHTEPAKTUBHBIE KonuuectBo
Cemectp HaumenoBanue TeMbl
(JL, TI3, o0Opa3oBaTenbHbIE 4acoB
JIP) TEXHOJIOTUHI
1 JI XuMH4ecKast KHHETHKA [TpobGnemMHuas nexius 2
1 J JucniepcHble cuCTEMBI [TpobnemHuas nekuus 2
1 DIIEKTPOXUMUYECKHIE
J P [TpobGnemHuas nexius 2
MIPOIIECCHI
1 JIP ONeKTPOXUMHYECKHE CuTyalMOHHBIE 3a1a4K 2
MPOIIECCHI.
1 JIP JIUCIIEPCHBIE CHCTEMBI CuryanuoHHbIe 3a7a41 2
UTOTO 10

7. Y4eOHO-MeTOaAMYecKOe o0ecrevyeHHe IMCHUIIMHBI CAMOCTOSATEJBHOH pPadoThl
cTyaeHToB. OuneHOYHbIe cpeacTBa JUIA  TeKYIIero KOHTPOJsS  yCIeBaeMOCTH,
HpOMe)KyTO‘IHOﬁ aTrTeCTalum 1Mo uToraM OCBOCHuA IUCHUIIJINHBI

7.1 Buabl caMocToSITeIbHOI padoThl, NOPSIAOK UX BBINOJHEHUSI H KOHTPOJISI

7.1 Buabl caMoCTOAITE/IbHOI Pad0Thl, NOPSA0K X BBINOJHECHUS U KOHTPOJIS
\ Ne \ Pa3nea (Tema) \ Buasl CPC \ Iopsinok BeimosaHenuss CPC \ Meton




n/n AUCHHILIMHBI KOHTPOJIA

1 | Beemenme. Xumusg Iloaroroska Pabora c JICKOUOHHBIM | Y CTHBIN
KakK HayKa o| pedepara, K| MaTe€puaJioM, OCHOBHOM M | OIpoC,
BemiecTBe. CTpoeHue KOHTPOIbHOMN JIOTIOJTHUTEIIbHOU KOHTPOJIbHAS
aTomMa, XUMHUYecKas| pabore JUTEPaTYypOH, UHTEpHET- | pabora,
CBSI3b M CTPOCHUE pecypcamu TECTUPOBAHUE
MOJIEKY.

2 | DineMeHTsl IToaroroBka Pabota c JEKIIMOHHBIM | Y CTHBIN
XUMHYECKON pedepara, K | MaT€pUaJioM, OCHOBHOM M | OIpoc,
TEPMOJAUHAMUKHI KOHTPOJIbHOU JIOITOJTHUTEIIbHOU KOHTPOJIbHAS
Xumuyeckas pabote, pazbop | IUTEpATYpOil, UHTEpHET- | paboTta
KHUHETHKA U | CATYallHOHHBIX | pecypcamy, MOJArOTOBKA
XUMHYECKOE 3a1a4 otuera 1o JIP
paBHOBECHE.

3 | ducnepcHble IToaroroBka Pabora c JICKIIMOHHBIM | Y CTHBIN
cucteMbl. CniocoOnl | pedepara, k JIP, | maTepuanoM, OCHOBHOH | | ompoc,
BBIPaKEHUS MOATOTOBKA K | JOTOJIHUTEIbHOU KOHTPOJIbHAS
COCTaBa pacTBOPOB | KOHTPOJIbHOMU JIUTEPaTypOH, UHTEpHET- | paboTa

pabote, pazbop | pecypcamu, MOATOTOBKA
CUTYalMOHHBIX | oTtuyera no JIP
3a/1a4

4 | Dnektpoxumuueck | [loaroroBka Pabota c JIEKUMOHHBIM | Y CTHBIN
ue npolecchl. | pedepara, K | MaTE€pUaJIOM, OCHOBHOM H | OIpOC,
DIIEKTPOJIN3 KOHTPOJIbHOU JIOTTOJTHUTEIIbHOM KOHTPOJIbHAS
pacIuiaBoB u | pabote, pazbdop | IUTEPATYpOil, UHTEpHET- | paboTa
pacTBOpOB. CUTYallHOHHBIX | pecypcamu
Koppo3zusi. 3aja4

5 | OcHOBBI [ToaroroBka Pabota c JIEKIIMOHHBIM | Y CTHBIN
AHAJIUTUYECKON pedepara, x JIP, | maTepuaioM, OCHOBHOW M | ompoc,
xuMud. OCHOBHBIC | IOJTOTOBKA K | JIOMIOJIHUTEIbHON KOHTPOJIbHAS
MOHATUS, METOAbI | KOHTPOJIbHOMI JIUTEPATYpOi, UHTEpHET- | paboTa
aHaJIn3a. pabote pecypcamu, MOJTrOTOBKA

ortyera no JIP

6 | OcHOBBI IToaroroBka Pabota c JIEKUMOHHBIM | Y CTHBIN
OpraHUYeCKOH, pedepara, x JIP, | maTepuaioM, OCHOBHOW M | ompoc,
buznIecKoit Y | IOATOTOBKA K | JIOMOJHUTEIBbHOU KOHTPOJIbHAsS
KOJUJIOUTHOM KOHTPOJIBHOU JIUTEPATYpOi, UHTEpHET- | pabora,
XAMUHU. pabore pecypcamu, MOJArOTOBKA | TECTUPOBAHUE

otuera 110 JIP

7.2 KoHTpOJIbHBIEC BONPOCHI VI CAMONIPOBEPKHU

Pa3nen (Tema)

KoHTpobHBIE BONIPOCHI /151 CAMOINIPOBEPKH

AUCUHMILINHBI
Beenenne.  Xummus . UcTopust pa3BUTHS XUMUH.
KakK HayKa 0 . IIpocroe, c10xHOE BELIECTBO.
BEILIECTBE . HomeHnknatypa HEOpraHM4eCKUX COEUHEHHM.
. 'a30BbI€ 3aKOHBI. 3aKOH SKBUBAJICHTOB.
Ctpoenue aToMma, . XMMHUYECKHUH JIEMEHT, OTHOCUTEIbHAsI aTOMHAs Macca.

XUMHNUYCCKas CBA3b U
CTPOCHHUE MOJICKYII.

Ol W —=IDWN —

. OCHOBHBIE 3aKOHBI XUMUU: ABOTaIpO, SKBUBAJICHTOB.
. CocTtaB aToMa, aTOMHBIX sI7Iep, KBAHTOBBIE YHCIIA.

. [lonarue xumuyeckoit cBs3u. Knaccudukarnms.
. XapaKTEepUCTUKN XUMHUUYECKOU CBS3M: JITTMHA, TTOJISIPHOCTb,




ruOpUaN3aIKs, TPOCTPAHCTBEHHAS! KOH(PUTYpaIIHSI.

ON1eMEHThI 1. TepmoauHaMHYECKHE CUCTEMBI, KIaccupUKamms.

XUMHYECKON 2. TepMOXUMHUYECKHE PACYETHI.

TEPMOIMHAMUKHU. 3. HanpaBneHne mnpoTeKaHWs] XUMHUYECKHX PEAKIMA: SHTAIbIIH,
Xumudeckas sHTponus, sHeprus ['udoca.

KWHETHKA 51 4. XuMnueckas KHHETHUKA, 3aKOH JEHCTBYIOIIUX MacC.

XUMHYECKOE 5. Ilonsitue o xumMuueckoM paBHoBecuu. KoHcTanTa paBHOBecCH .
paBHOBECHE. 6. Cmemienne paBHoBecus, nuHiun Jle-llarense.

HucnepcHsie 1. Ilonstuss o pactBopax. CrnocoObl BbIpaKEHHsS] COCTaBa
cucteMbl. CrocoObl | pacTBOPOB.

BBIPOKEHHSI COCTaBa
pacTBOpOB

2. DNeKTpoNUTHYeCKas AUCCOLMALNS: CTeeHb, KOHCTAHTA.

3. OOMeHHbIEC peaKkIuu: YCIOBUS MPOTEKAHNUS.

4. VonnHoe npousBenenne Boasl: pH, pOH.

5. 'mppoinn3 conei: KOHCTaHTa, CTENEHb.

6. I'eTeporeHHoe paBHOBECHE, IPOU3BEACHUE PACTBOPUMOCTH.

7. IlonsiTue 0O KOMIUJIEKCHBIX HOMEHKJIaTypa,
M30MEpHUsl, JUCCOLUAIIMSL.

COCIMHCHUAX !

DIEeKTPOXUMHYECKHE 1. Tlonarue 06 OBP: crenens okucieHus, NPOLUECChl OKUCICHUS U
MIPOIIECCHI. BOCCTAHOBJICHUSA.
DIIEKTPOJIN3 2. Knaccudukamus OBP.
pacmiaBoB u 3. Pemenue OBP.
pacTBOpOB. 4. DneKTpOJInu3 paCTBOPOB U PACILIaABOB.
Koppo3us. 5. Koppo3us. 3amura oT KOppo3uH.
6. 3axonsl Dapayes.
OcHOBBI 1. KauecTBeHHbIi aHanu3
AHATUTHYECKON 2.KonmnvectBennblii ananmm3. Kiraccuukamnmst MeTo0B: (hU3NIecKue,
xumMud.  OCHOBHBIC | XUMHYECKHE U (PU3UKO-XMMHYECKHUE.
MOHSTHS, METO/IbI 3.KucnoTHO-OCHOBHOE  THUTpOBaHME: TOYKAa OKBHBAJCHTHOCTH,
aHaImn3a. KPUBBIE TUTPOBAHUS, KUCJIOTHO-OCHOBHBIE UHAUKATOPBI.
4.KoMIiekcOoHOMETpUUECKU N METOL: CYILHOCTb,
METaJJIONHIUKATOPBI.
5. 'paBuMeTpHuuecKnii aHAJIN3. METOJ OTTOHKU U METOJ OCaXJICHUS
OcHoBBI 1.Knaccudukanus: 0CHOBHbIE KJIACChl OPraHUYECKUX COETUHEHUH.
OpraHUYECKOH, 2. Tunel XMMHYECKUX PEAKIHMil: 3aMelleHue, MNPHCOeINHEHHE,
duznueckoit U | IOJINMEpHU3alHus.
KOJUIOMJIHOM XUMUH. 3.BricOKOMONEKYIIpHbIE COEIMHEHHUS: MOJIUMEPHI,

KJIaccuuKalus, CBOUCTBA.
4. bruoopraHUYeCKHUEe COCTMHCHHUS: )KUPHI, YTIIEBOIbI, OCITKH.
5.IToBepXHOCTHBIE ABIEHUS: COPOIHs, ancopOIus, abcopOITus.
6.KosutongHpie CUCTEMBI: CBONCTBA, YCTONIHBOCTD, 3AIUTA.
7.MUKpOTE€TEpPOTeHHBIE CHCTEMBI: CYCIIEH3HH, SMYIbCUU, TICHBI,
a’p030JIH, TIOPOIITKH.

7.3 Bonpochl 1151 IK3aMeHa

asrONE

JI.1.MeHnneneena.

OcHOBHBIE KJIacChl HEOPraHUYECKUX COETUHEHUH.

HomeHknatypa HEOpraHMueCKUX COEAUHEHUH.

Bunel xumudeckoi cBs3H, €€ OCHOBHBIE XapaKTEPUCTHKH.

DJEeKTPOHHBIE U 3JEKTPOHHO-Tpaduueckrue GopMyIbl aTOMOB, HOHOB.

. XapakTepHcTHKa XMMHUYECKOTo 3JeMEeHTa 1o mnojoxkeHuto Ilepuonnyeckoil tabnuie

6. OnpeﬂeneHHe KOBAJICHTHOCTH, CTCIICHU OKHCJICHHS aTOMOB B COCITMHCHUAX.




7. TepMOXMMHUYECKHE pacyeThl: SHTANIBIUS, SHTpOIHs, SHeprus [ udoca.

8. Pacuer HanpaBieHHs IPOTEKAHUSI XUMUUYECKUX PEAKITHII.

9. Pacuer KOHCTaHTBHI PaBHOBECHSI, PABHOBECHBIX KOHIICHTPALIUH.

10. Pacyer maccoBoil m0onM BellecTBa B PacTBOpPE, MOJSPHOW KOHIEHTPALMU, MOJSPHON

KOHIICHTPAM1 5KBUBAJICHTA.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Pacuer creneHu, KOHCTAHTHI JUCCOLIMALIMH.

OrnpezenieHne peakiy Cpebl COJIeH MEKTPOIMTOB MOCHE THPOIIU3a.

Pacuer pH u pOH.

VYpaBHeHUE TUCCOIUAIIMN KOMILJIEKCHBIX COSTUHEHUH.

Pemienue OBP. PacueT MoisipHOI MacChl SKBUBAJICHTA OKUCIUTEIISI © BOCCTAHOBUTEIS.
KonuyecTBeHHbIE pacyeThl 3JEKTPOXUMHUECKUX MPOIIECCOB.

CyIIHOCTh «CYXOT0» M «MOKPOT'0» METOJ/IOB BBHIITOTHEHHUS aHATUTHYCCKUX PEAKIIHH.
OnpeneneHue peakiys: TpyImnoBas, crenuduueckas, n30uparenbpHasi.
TutpumeTprueckre METOIbl aHaIn3a. KucaoTHO-0CHOBHOE TUTPOBAHUE, HHANKATOPHI.
KommiekconoMeTpudeckuii METO;: CYITHOCTh, METAJJIOMHIUKATOPHI.
I'paBuMeTpHYECKUI aHATN3. METOJ] OTTOHKH U METOJT OCaKICHHS.

OCHOBHBIC KJTaCChl OPTaHUYECKUX COCIMHEHUN : KIacCU(UKaIUs, HOMCHKIATypa.
TuIbl XUMUYECKUX PEAKIIUN, IPUMEPHI.

[Tomumepsl: kIaccuuKaIms, CBOHCTBA.

buooprannueckue coequHEHUS: XKUPbI, YIJIEBOJbI, OEIKH, OCOOEHHOCTH CTPOCHHS,

CBOIICTBA.

26.

ITAB.

27.
28.

[ToBepXHOCTHBIEC SIBJICHHS: COpOIUsA, aacopOmus, adcopOuus, aacopOeHt, ancopOTHB,

Kosutoniabie cucTeMbl: CBOMCTBA, yCTOMYMBOCTD, 3aILIUATA.
MukporeTeporeHHbIe CUCTEMBI: Kilaccu(rKalus, CBOMCTBA.

8 YueOHo-MeTOAMUEeCKOEe M HH(POpPMALIMOHHOE 00ecTieYeHHe U CHMILTNHBI

8.1 OcHoBHas JuTepaTypa

ABTOp, Ha3BaHUE "o n3nanus
1. Boctpukosa, H. M. Xumust [ DIEKTpOHHBIN pecypc|: yueOHoe
noco6ue / H. M. Boctpuxosa, 1. B. Kozeny6osa, I'. A. Koponesa. - 2020

OnexrpoH.aaH. - KpacHospck: Cub. penepansubiii yauBepeuteT, 2020. - 226
c. - Buemmnss cepiika: http://znanium.com/catalog/document?id=380473

2. ranos, B. I'. OcHOBBI XuMuH [ DIEKTPOHHBIN pecypc]: yueoHuk / B. T
WBanos, O. H. 'eBa. - Dnekrpon.nan. - M.: KYPC: UHOPA - M, 2019. - 2019

560c. -

Buemnss cepuika: http://znanium.com/go.php?id=1022478

3. PasmanoBa, B. E. Xumus [DnekrpoHHbIH pecypc]: yaeOHO-METOANYECKOe
nocobue / B. E. PazmanoBa. - Dnextpon.nas. - Tiomens: 'AY CeBepHoro 2019
3aypanbs, 2019. - 100 c. -

Bueninss cepuika: https://e.lanbook.com/book/131641

4. Xaiinykosa, E. B. Heopranndeckas xumust [ DIeKTpOHHBIN pecypc]|: METOI.
yKa3. Uil CTyA., o0yd. mo Hamp. moaroT. 19.03.03 «IIpoaykTel muTaHUsS
’KMBOTHOTO MPOUCXOXKJIEHUSIY, MPOopuib: «TeXHOIOTHS MOJIOKAa U MOJIOYHBIX
OPOAYKTOB», ypoBeHb — OakamaBpuar u 15.03.02 «TexHonoruueckue
MaluHbl ¥ 00opymoBaHue», NpoPmib «TeXHONIOTHYECKHEe MAIWHBI |
obopymoBaHnuey», ypoBeHb — OakanaBpuar / E. B. XaiinykoBa ; MuH-BO cell.
x03-Ba P®, Bonmoroackas TMXA, Kad. xum. u ¢uszuku. - DIeKTpoH. AaH. -
Bosnorna; Monounoe : BITMXA, 2016. - 81 c. - Cuctem. Tpe6oBanus: Adobe

2020




Reader
Buemnsas cepuika: https://molochnoe.ru/ebs/notes/1089/download

8.2 JlomostHUTEIbHAS JIUTEpaTypa

ABTOp, Ha3BaHUE

T'oxn n3manus

1. MapreiHoBa, T. B. Heopranuueckas xumus [DIEeKTpOHHBINH pecypc]:
yaeOnuk / T. B. MaprtemHoBa, WM. U. Cynonunkas, 0. C. Areesa. -
Onekrpon.gad. - M.: Uudpa-M, 2018. - 336 c. - (Beicmiee obpazoBanue -
bakanaBpwuar). -

Bremnsis cepika: http://znanium.com/go.php?id=940420

2. Heopranwyeckass XuMusi [DJIEKTpOHHBIH pecypc| : 3aadyHUK IS CTYI.,
0o0yu. mo Hamp. mnoaror. 19.03.03 «IIpogykThl MNUTaHUS KUBOTHOIO
npoucxoxaeHus», 15.03.02 «TexHonornueckue MaluHbI B 000PYJOBaHHE,
35.03.04 - Arponomus, 35.03.05 - CamoBoactBo / MuH-BO cen. xo03-Ba PO,
Bonoroackas 'MXA, Kad. TexHOIOrHM MOJOKa ¥ MOJIOYHBIX MPOJIYKTOB,;
[cocT. E. B. XaiinykoBa]. - DnexTpoH. aaH. - Bonorga; Monounoe: BIMXA,
2018. - 36 c. - Cucrem. TpeboBanus: Adobe Reader

Bremnsis cepika: https://molochnoe.ru/ebs/notes/1711/download

3. batoxuna, O. E. Xumus [ DnekTpoHHBIH pecypc]: mabopaTopHbIit
npaktukym / O. E. bmtoxuna, E. A. Heuaea. - DnexrpoH.naH. - OMck:
Owmckuii 'AY, 2017.- 108 c. -

Bremnsis cepika: https://e.lanbook.com/book/102197

4. Oprannyeckasi XMMHUS: METOJI. yKa3aHUs AJis J1a0. 3aHATHI U CaMOCTOSIT.
HOJArOTOBKU CTYJAeHTOB 110 HanpasiaeHusM: 19.03.03 - IIpoaykTsl nutanus
’)KUBOTHOTO TNpoucxoxaeHus, 15.03.02 - TexHonor. MalvHbl U
obopynoBanue, 27.03.01 - Cranmgaptuzanus u metposorus, 35.03.04 -
Arponomus, 35.03.05 - CanoBozactso / M-Bo cenbckoro xo3-sa Poc.
®enepanuu, Bonoroackas IMXA, Texnon. dak., Kad. Texnon. monoka u
MoJl. ipoA.; cocT. E. B. Xalinykosa. - Bonorga; Monounoe: @I'bOY BO
Bomoroackas IMXA, 2020. - 77 c.

2018

2018

2016

2020

8.3 IIporpammuoe odecnieuenue 1 UnTepHeT-pecypebl
JIunen3nonHoe nporpaMMHoe odecredeHue:

B kauecTBe mnporpaMmMHOro oOecredeHHs] HCIONIb3YIOTCS MPOrpaMMBbI:
Windows XP / Microsoft Windows 7 Professional, Microsoft Office Professional 2003 /

Microsoft Office Professional 2007 / Microsoft Office Professional 2010
STATISTICA Advanced + QC 10 for Windows

B T.4. OTE€YECCTBCHHOC
Astra Linux Special Edition PYCB 10015-01 Bepcuwu 1.6.

1C:IIpenmpustue 8. Kondurypanus, 1C: byxranrepus 8 (yueOHast Bepcus)

Project Expert 7 (Tutorial) for Windows
CIIC Koncynbranrliroc
Kaspersky Endpoint Security ans 6usneca CtaHaapTHbIH

CBo0oaHO pacnpocTpaHsieMoe JTHICH3NOHHOE IPOrpaMMHOe ofecrneyeHne:

OpenOffice
LibreOffice

7-Zip

Adobe Acrobat Reader
Google Chrome

Microsoft



B T.4. 0T€4eCTBEHHOE
Sunexc.bpaysep

HNudopMmannoHHble CIPABOYHbIE CUCTEMbI

— EnuHoe okHO JocTymna K 00pa3oBaTeIbHBIM pecypcaM — PeKUM JOCTYIa:
http://window.edu.ru/

— UIIC «Koucynbrantllnrocy — pesxum gocryna: http://www.consultant.ru/

— Unrepdakc - LleHTp pacKpbITHs KOPIOpaTUBHON HH(DOpMAIHK (CepBep PacKpPBITUS
uHdopMmarmmn) — pexum jgocryna: https://www.e-disclosure.ru/

—  Hadopmanmonno-npaBoBori  mopran [APAHT.RU —  pexum  gocryna:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHAs crpaBovHas cucteMa «CelbX03TexHHKa» (Web-Bepcus) - pexum
noctym: http://gtnexam.ru/

IIpodeccnonanbubie 6a3bI JAHHBIX

— Hayunas snexkrponnas 6ubnuoreka eELIBRARY.RU — pexum nocryma: http://elibrary.ru

— Haykomerpuueckas 6a3a JaHHBIX SCOPUS: 6a3a MaHHBIX pedepaTroB W IMUTUPOBAHHS —
pexuM gocrtymna: https://www.scopus.com/customer/profile/display.uri

— Odummanbhpiii caiit dexepanbHON CIyKOBI TOCYJAapCTBEHHOW CTAaTHCTHKH — PEXUAM
noctyna: https://rosstat.gov.ru/ (OTKpbITHIi AOCTYIT)

— Poccuiickas Axanemus Hayk, OTKpBITBIH JOCTYH K Hay4HbIM >XypHajaM — PEXUM
noctyna: http://www.ras.ru (OTKpbITBIi TOCTYII)

— Odunmanbuplii callT MUHUCTEPCTBA CEIBCKOTO XO03siiicTBa Poccuiickoit denepanun —
pexum gocrtymna: http://mex.ru/ (OTKpbITHI JOCTYIT)

JJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBbI:

— OnekTpoHHbI OuOnmuoreunsli karagsor Web HWPBUC — pexum pocrymna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

— OBC JIAHb — pexxum noctyna: https://e.lanbook.com/

— DOBC Znanium.com — pexum poctyma: https://new.znanium.com/

— DBC FOPAUT — pexum moctyna: hitps://urait.ru/

— BBC POLPRED.COM: http://www.polpred.com/

— DJeKTpoHHas oubnuoreka U3/1aTeNIbCKOrO LIEHTpa «AkaneMus»:
https://www.academia-moscow.ru/elibrary/ (komnekuus CITO)

3BbC ®I'bOY BO Bomoroackas TMXA — pesxxum goctyna: https://molochnoe.ru/ebs/


http://window.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

9. MaTepua/IbHO-TEXHUYECKOE o0ecnevyeHne TN CIUNINHBI

HaumenoBanue
Anpec MecTa

000pyI0BaHHOTO OcHaleHHOCTh 000PYJ0BAaHHOTO yU4eOHOTO KaOnHeTa
HaXO0XICHUA

yueOHOro kabuHeTa
160555, VYuebnas aymutopus 1240 VYueOHass ayauTopus i1 MPOBEIACHUS 3aHATUH JIGKIIMOHHOTO ¥ CEMHHAPCKOrO TUMa (MPaKTUUCCKUC 3aHATHS);
Bomnoroackas KommbrotepHsiii KJIacc, | TPYNIOBBIX W HMHAMBUAYaJbHBIX KOHCYJBTAIMH; TEKYILEro KOHTPOJII M IIPOMEXKYTOUYHOM aTTeCcTallid; CaMOCTOSTEIbHOU
o0nacTs, KJIacC ISl CAMOCTOSTENIbHOM | paboThl cTyeHToB. OCHOBHOE 000pyJOBaHME: SKpaH JUIsl NPOeKTopa 1 IIT., MPOeKTop -1 MmIT., KOMIBIOTEP B KOMIUIEKTE - 11T.
TOPOJICKOH  OKpYT | paboThI CTY/IEHTOB
ropoJ Bomnorna, OcHoBHOE 000pYIOBaHHUE: 3KPaH I MPOCKTOpa | MIT., MPOEKTOp - 1 MIT., KOMIBIOTEP B KOMIUIEKTE - | IIT., 9 KOMIIBIOTEPOB C
ceno  MoiouHoe, JIOCTYIIOM B 3IIEKTPOHHO-00pa3oBaTenbHy0 cpeny Akagemun, DbC u cetn MHTEpHET.

ynuua [mMunara,
IIOM 2

IIporpammuoe obecneuenne: IIporpammuoe obecneuenne: Microsoft Windows XP Jlumensus 17997859, Oeccpouno
Microsoft Office Professional 2003, JIuniersun 18352914, 6eccpouno CIIC Koncynprantllmoc Jlnmensns 426324

VYuebnas aymutopus 1225

VuebHas ayaAuTOpus U1 MPOBCACHUA 3aHATHI JICKITMOHHOI'O 1 CCMHUHAPCKOI'0 TUIIA (HpaKTH‘IeCKI/Ie SaHﬂTI/Iﬂ); TpynIoBbIX U

IUsL TIPOBEACHMS 3aHATHH | MHIMBUIYaJIbHBIX KOHCYJIBTAIMIT; TEKYLIEr0 KOHTPOJIS M IIPOMEKYTOYHOH aTTECTALH.

JIEKIIMOHHOTO "

CEeMHUHapCKOTO tuna | OcHOBHOE 000pyJOBaHKE: SKPaH Ul IPOeKTopa 1 IIT., MPOEKTOp - | MIT., KOMIBIOTEP B KOMIUIEKTE - | IIT.

(mpakTUyecKkue  3aHATHSA),

IPYIIOBBIX u | [Iporpammuoe obecneuenne: [Iporpammuoe obecrieuenne: Microsoft Windows 7 Starter\Home Microsoft Office, JInnensuu
UHUBUIYATbHBIX 49230531 ot 27.10.2011, 6eccpouno Microsoft Office Professional 2010, JTumensuu 47802616, 6eccpouno

KOHCYJIbTallui;  TEKYIIETro

KOHTPOJIS u

MIPOMEKYTOUHOH

aTTeCTallu

Vuebnas ayautopus 1330 | VueOHas ayAuTOpHs TS IPOBEIACHUS 3aHATHH J1a00paTOPHOTO U CEMHUHAPCKOTO THIA (IPAKTUYECKUE 3aHSATHS); TPYIIOBBIX U
JlaGoparopusi  oOmiedl M | MHIMBHAYaNbHBIX KOHCYJIbTAlMH; TEKYILETO KOHTPOJIS.

OPFaHHqCCKOfI XUMHH

OcHOBHOe 000pynoOBaHHE: OBITOBOI XOJOAMIBHUK, BECH JJaOOpAaTOpHBIE 2 Kilacca TOYHOCTH, IEKTPOIUINTKA XOJOAMIBHUK
Jlnbuxa, CIUPTOBKH, BOJsSHAs OaHA MeTayTMuecKas, mecuaHas OaHs, ¢apdopoBas CTymKa, MECTHK, JEIHTENbHAsS BOPOHKA
IUIMHIPUYECKAsl, TaJeTKa, BaKyyM-HAcoC, BBITSDKHOM mikad, CyIIMIbHBIN mKag.

Yyebnass aymuropus 1325
JlaGoparopust o0melt xumun
H  OCHOB  XHMHYECKOIO
aHaiM3a

YueOHas ayIUTOpHs AJIS IPOBEICHHS 3aHATHH J1a00PaTOPHOTO U CEMUHAPCKOTO THUMA (TIPAKTHYECKUE 3aHATHS ); TPYIIIOBBIX U
WHANBUAYAIBHBIX KOHCYJIBTAIHI; TEKYIETO KOHTPOJIS.

OcHOBHOE 000pyIOBaHME: BECHI JIAOOpATOPHBIE 2 KJIacca TOYHOCTH, XOJOAMIbHUK JInOuxa, BoasHas OaHs, mecuyanas OaHs,
cnupToBK  (hapdopoBasi CTymKa ¢ NECTUKOM, ACIUTEIbHAs BOPOHKA IMIMHAPHYECKAs, BAKYyM-HACOC, MAaJeTKa, apeoMeTp,




dotokonmopumerp KoHIEHTparuoHHbIH K®K-2, wnonomep 0DOB-74, »sneKTpUYeCKHE IUTUTKH, BECHI
pedpaxromerp MPD-454, X0no1uIbHUK OBITOBOM, BHITSDKHOM IIKad), CyIIMIIBHBIHN IKad, MyQelbHas Ieysb.

AHAJIUTHYCCKUC,

160555,
Bomnoroackas
0071aCTh,
TOpPOJICKOM OKpYT
ropox Bonorna,
ceno MojouHoe,
ynuma
Habepexnas, nom 6

YuTanbHbIN 3all s
CaMOCTOSTENILHOM  PaboTHI
oOygaromuxcs c

BO3MOXXHOCTBH ITOAKJIIFOUYCHHA

K ceru «MHTEpHET» W
HaJNIuEeM JIOCTYyTIa B
NIEKTPOHHYIO
HHPOPMALNOHHO-

00pa30BaTENBLHYIO CPEY

YuTanpHbIN 31 U1 CAMOCTOSTEILHON paOOThl 00YJArOIIUXCS ¢ BO3MOXKHOCTh MOIKIIOUCHHS K ceTH «HTEpHET» U HATMYHeM
JIOCTYTIA B 3JICKTPOHHYIO WH(POPMAIIMOHHO-00Pa30BaTEIBEHYIO CPEITY.

OcHOBHOE 000pyAOBaHME: KOIMMPOBAIBHBIN IEHTP, |2 KOMIBIOTEPOB C BEIXOIOM B MHTEpHET, 10 cCkaHepOB, KHIDKHBIN (DOHI,
KapTOYHbIH KaTaJor KHIKHOTO (OHIA, SJIEKTPOHHBIA KaTalor KHW)KHOTO (oHIOA, MH)OPMAIMOHHBIE M METOAWYECKUE
MaTepHaIbL.

IIporpammuoe obecnieuenue: Microsoft Windows 7 Professional, OEM Bepcus npexycranoBneHHast, 6eccpoano Microsoft
Office Professional 2007, OEM Bepcus npenycTaHOBICHHAS, 0ECCPOUHO




OBECIIEYEHUE OBPA30BAHUSA 1J15 JIUIL C OB3

Jlnst  obOecrieueHuss oOpa30BaHMsI WHBAIWMIOB W JIMIL C OTPAHUYCHHBIMU
BO3MOKHOCTSIMUA  37I0POBbSl  peaju3alus JUCHUIUIMHBI MOXET OCYIIECTBISATHCA B
aJlanTUPOBAHHOM BHJIE, UCXO/Is M3 MHIUBHUIYATbHBIX TICUXO(PU3NUECKUX OCOOEHHOCTEH 1
M0 TUYHOMY 3asIBJICHUIO 00YYArOIIEToCs, B YaCTH CO3JaHUS CIICIIMATBHBIX YCIOBUM.

B crmeumanbHble YCIOBUSL MOTYT BXOAMTH: TPEIOCTABICHUE OTACIBHOU
ayUTOPUHU, HEOOXOMUMBIX TEXHHYECKUX CPEICTB, MPHUCYTCTBUE ACCUCTCHTA,
OKa3bIBAIOIIETO HEOOXOIUMYIO TEXHUYECKYIO TIOMOIIL, BBIOOP ()OPMBI MPEAOCTABICHUS
WHCTPYKIIMU TI0 TOPSJIKY TPOBEACHUS TEKYIIEro KOHTPOJS U MPOMEKYTOUHOM
aTTECTAIlMH, HCIIOJB30BAHUE CIICIHAIBHBIX TEXHHUYECKUX CPEJICTB, IPEIOCTABICHHUE
nepepbiBa JUIsl MpUeMa IMUIIH, JIEKAPCTB U Jp.

Jlnst  nui ¢ OrpaHUYEHHBIMH  BO3MOKHOCTSIMU  3JIOPOBBSI  IIPEIYCMOTpPEHA
OpraHu3aIys KOHCYJIbTAIMI C UCTIOIb30BAHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-MeTOAMYECKUE MaTEPHAIIBI ISl CAMOCTOSATEIILHON PaboThl 00yUJarOIIHX CS
M3 4YKClia WHBAIMAOB M JHI[ C OrPAaHUYEHHBIMU BO3MOXHOCTSAMU 370poBbsi (OB3)
MPEAOCTaBIAIOTCA B (GopMax, aJalTHPOBAHHBIX K OTIPAHUYCHUSM HX 370pPOBbS H
BOCTIPUATHS HH(OPMAITUH:

Jia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe PIIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

Jjig U1 ¢ HapyIIEeHUSIMA OIIOPHO-JBUTATEIILHOTO anmapara:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepedYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHUMOCTH  OT
KOHTHHTEHTA 00yYaromuxcsl.



10. KapTa koMneTeHIIMU TUCUUIIIMHBI

Xumus (HanpapJjenne noaroroBku 15.03.02 «TexHosornyeckue MalmuHbl U 000Py/10BaHME»)

Lenp QUCIUTUTMHB — TIOATOTOBKA BBICOKOKBATH(UIMPOBAHHBIX KaIpoB ISl II€pepadaThIBAIOIICH IPOMBIIUIEHHOCTH B HHTEpPEcax 3KOHOMHYECKOTO U
conuangbHOro passutua Poccum; (opmMHpoBaHHME y CTYACHTOB COBPEMEHHBIX 3HAaHMH O pPAa3IMYHBIX pa3fenax XHMHH, COJACPIKaIIuX
COBOKYIHOCTh CIIOCOOOB M METOJOB 4YEJIOBEUECKOH AEATEIHHOCTH, HANPAaBICHHOW HA CO3JaHHE KOHKYPEHTOCHOCOOHOW IPOXyKINHU
MaIIMHOCTPOCHHUSL.

3agauu JUCHUILIIUHBI - U3y4YEHHE CBOMCTB XUMUYECKUX COEIUHEHUH, UX UCIOIb30BaHUS B MAIIMHOCTPOEHUH.
- (hopMHupOBaHHE TMYHOCTHBIX KAaU4ECTB: IMYHOW OTBETCTBEHHOCTH, MOTHBAIIH OCBOCHHS 3HAHUH MO AUCIIUTLTNHE XUMUSL.
- (hopMHUpOBaHKE IPAKTHUCCKOI OPUCHTAIIUH HA PE3YJIbTAT, CIIOCOOCTBYIOIIECH €r0 CONMATbHOW MOOMIILHOCTH U BOCTPEOOBAHHOCTH Ha PHIHKE

Tpyaa

B IIpOoHCcCCC OCBOCHUS ﬂaHHOﬁ JAUCHUIIIMHBI CTYJACHT (bOpMI/IpyeT " JCMOHCTPUPYCT CICAYIOIINC

O6menpodeccruoHaaIbHbIe KOMIETEHIIUN

KOMHeTeHHI/II/I HepequL KOMIIOHEHTOB Texuonoruu <DopMa KpI/ITepI/II/I OLICHNBAaHUA ypOBHCfI OCBOCHUA
Nunexe DopmyIUpOBKa (TmaHupyembIe pe3yabTaThl | GOPMUPOBAHUS | OICHOYHOTO KOMIIETEHIINN
o0OyueHus) cpencTBa
OIIK-1 Croocoben MPUMEHSITh 3HaTh: Jlexuu TectupoBanue | IloporoBbiii (Y10BI€TBOPUTEIbHBII):
CCTECTBEHHOHAYUHple | - OCHOBHBIC MOHATHA H SaKOHEI HEeTNOJNHEIe, (parMeHTapHbIe 3HaHHI 00  OCHOBHBIX
U  OBMeHIKenepHEe | X, ~XHMUTECKHe  CBOHCTEa JlaboparopHsie KonTponmpHas | XMMHUYECKHX 3aKOHaX W  TOHATHAX, TEPMHUHOJOTHH
m p HEOPTaHMYECKUX M OPTaHHYECKUX 3aHATHS pabota mpeaMeTa, oOIIel XapaKTepUCTUKN BaXKHEHITUX 3JICMEHTOB
3HaHUA, METOAbI COeTMHEHHIA. U UX COCIMHEHUH, BAXKHEHIIMX XUMHUYECKHX MpoLEeccax,
MaTeMaTU4eCKOro CaMmocrosiTenbHast | YCTHBIH OTBET | COCTaBE M CBOWCTBAX 3JEMEHTOB, X COCAMHEHHHA C TOYKH
aHaans3a " pabota 3peHHs COBPEMEHHBIX TEOpPHHA CTPOCHUS aTroMa W
MOJIEITHPOBAHHS B XUMHECKHX CBA3CH.
o WHTrepakTuBHBIE IIpoaBuHYTHII (XOpo110):
npodecCuoHATIbHON
3aHATHUSL copMUpOBaHHbIe, HO COJAEpKallhe OTAEJbHbIE MPOOEIBI
ACATEIBHOCTU 3HaHHUSA 00 OCHOBHBIX XMMMUYECKHX 3aKOHAX M TOHATHSAX,

TEPMHUHOJIOTHM  TpeAMeTa,  oOmell  XapakTepUCTHUKH
BaXKHEHIIMX JJICMEHTOB M HMX COCAUHEHHUH, Ba)KHEHIINX
XUMHUYECKHUX TMPOLIECCaX, COCTaBe U CBOMCTBAX 3JIEMEHTOB,
HUX COEJUHEHUH C TOYKHU 3pEHUS COBPEMEHHBIX TeOpUi
CTPOEHUS aTOMa U XUMUYECKHX CBSI3EH.

Broicokuii (OTIUYHO):

CdopMupoBaHHBIE, CHCTEMATHYECKUE 3HAHUSI 00 OCHOBHBIX
XUMUYECKUX 3aKOHaX W  TMOHATHSAX, TEPMHUHOJIOTHH
npeaMeTa, o0IIel XapakTepUCTUKH BaKHEHIIINX 3JIEMEHTOB
U UX COCAMHEHUM, BaXKHEHIIMX XMMHUYECKHUX IMpolleccax,




YMmerh:

- HCIOJIB30BaTh  TEXHHYECKHE
cpencraa TS 00paboTKH
SKCIEPUMEHTATBHBIX aHHBIX,

3aKOHBl XHUMHH M XHMHYECKHE
CBOMCTBA  HECOPraHUYECKUX U
OpPraHn4cCKux COCI[I/IHCHI/Iﬁ JUIA
peryiupoBaHus, yIpaBiICHUA U

COBEpPILIEHCTBOBAHUS

TEXHOJIOTHYECKUX HPOLECCOB
NPUMEHHUTENFHO K  BBIOpaHHOU
CIEUATBHOCTH, IpaMOTHO

MHTEPIPETHPOBAaTh  MOJTyYCHHBIC
PE3yJIbTATHI.

Baagers:

- HaBbBIKAMHU IIJITAaHUPOBAHUA
CaMOCTOSITENbHON ~ paboTel U
MeTO0/1aMH J1ab0paTOPHBIX
UCCIIeI0BaHuUH, METOIaMH
0000meHnsT  pe3yiabTaToB NP
NPOBEJICHNUH  TEOPETHUUECKHX U

COCTaBE M CBOMCTBAxX 3JIEMEHTOB, MX COCAUHCHHI C TOYKH
3pCHUA COBPCMCHHBIX Teopnﬁ CTpPOCHU aToMa U
XHUMHUUYECKHUX CBS3CH.

IMoporoselii (YA0BJIeTBOPHUTEIbHBIH):

B [EJOM  YCIEIIHOE, HO HE  CHCTEMaTHYECKOE,
(parMeHTapHOE YMEHHE HCHONb30BaTh TEXHHUECKHE
cpeacTBa Ausl 0OpabOTKHM 3KCIIEPUMEHTAIBHBIX [JaHHBIX,
3aKOHBI XMMHUH U XUMHIECKHE CBOWCTBA HEOPTAaHMUECKHUX 1
OpPraHuYEeCKUuX COCIMHEHU N TS peryinpoBaHus,
yrpaBJ€HUSA W COBEPUHICHCTBOBAHUA TCXHOJIOT'MYCCKUX
MPOIIECCOB MPUMEHHUTEILHO K BHIOPAHHOM CHEIUAIBHOCTH,
crnabas HHTEPIpEeTaLUs OTy4YeHHBIX Pe3yIbTaTOB.
IIpoaBMHYTHII (XOpoI1LO):

B IIEJIOM YCIICIIHOE, HO COJEeprKalllee OTACIbHBIE IMPOOEIIBI
YMEHHE HCIONb30BaTh TEXHHYECKWE CpeAcTBA Ui
00paboTKN SKCIEPUMEHTAIBHBIX TAaHHBIX, 3aKOHBI XUMHUH 1
XMMHYECKHE CBOWCTBA HEOPIaHMYECKHX M OPraHWYECKHX
COCMHEHUH  JUIA  pEeryJHpOBaHMs,  YNPAaBICHUS U
COBEPIICHCTBOBAHUS TEXHOJOTUUECKUX TIPOIIECCOB
MPUMEHHUTECIIBHO K BBI6paHHOfI CIICIUAJIBHOCTHU, YBEPECHHAA
HUHTEPIPETAlNA MOJTYUYCHHBIX PE3YJILTATOB

Broicokuii (0TIUYHO):

yCIIEIIHOE M CHUCTEMaTHYECKOEe YMEHHE HCIIOJIb30BaTh
TEXHUYECKUE cpencTaa IS 00paboTkH
OKCIICPUMEHTAJIbHBIX JAaHHBIX, 3aKOHbI XUMHUH u
XMMHYECKHE CBOWCTBA HEOPraHMYECKMX M OPraHWYeCKHX
COCMHEHUH  JUIS  pEeryJupOBaHMs,  YNPABICHUS U
COBEPIICHCTBOBAHUS TEXHOJOTUUECKUX TIPOIIECCOB
MIPUMEHUTENBHO K BBIOPaHHOM CHENMaNbHOCTH, IIOJHAS
MHTEPIIPETALHS OJTYYECHHBIX PE3YJIbTaTOB

Iloporoselii (YA0BJIETBOPHUTEIbHBIH):

B IL€JIOM YCHEHNIHOE, HO HE CHUCTEMaTUYECKOE,
¢parMeHTapHOE BIAJCHHE HABBIKAMH IUIAHUPOBAHUS
CaMOCTOSITENIEHOM pabOTHI K METOJaMH J1aOOPAaTOPHBIX
HCCIIEIOBAaHUH, METOAaMHU 000OIIeHHs pe3ysbTaToB IpU
MIPOBEACHUN  TEOPETUYECKMX M  JKCIEPUMEHTAIbHBIX
HCCIIeJOBAaHU.




9KCIIEPUMEHTATBLHBIX
HCCIEIOBAaHUI.

IIpoaBuHYTHII (XOpOILO):

B LIEJIOM YCIEIIHOE, HO COJepIKallee OTACIbHBIE TPOOebl
BJaJICHUE HaBBIKAMM IUIAHUPOBAHHUS CaMOCTOSTEIbHOM
paboTEl W MeToJaMH JTa0OpaTOPHBIX HCCIEIOBaHHM,
MeToIaMi OO0OOIIEHHSI pPEe3ylNbTaTOB IIPH TPOBEICHUHU
TEOPETHIECKHUX U IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUH.
Bbicokuii (0TJIMYHO)

YCIIEIIHOE M CHCTEMAaTHYECKOE BIAJCHHE HaBBIKAMHU
IUIAHUPOBAHUS CaMOCTOSATENFHOW pabOTBHI M METOJaMH
a00paTOPHBIX HUCCIICAOBAaHUN, METOJaMU OO0OOIICHHUS
pe3yJabTaTOB TPU  TPOBEICHHUM  TEOPETUYECKHX U
OKCIICPUMECHTAJIbHBIX HCCHGHOB&HHﬁ.
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