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1 OBIIAS XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMbBI YYEBHOM JUCIUILINHBI
oY 12. XUMUSA

1.1 O6aacTe npuMeHeHns padoyeii NPOrpaMmbl
Pabouast mporpamMma y4eOHOU TUCHUILIUHBI SBISIETCS YaCThIO MPOrPaMMbl CPEAHETO (IIOJIHOTO)

obmero oOpasoBanussi 1o crenuagbHocTH 23.02.04 TexHuyeckas SKCIUTyaTalus OIbEMHO-
TPAHCHOPTHBIX, CTPOUTEIBHBIX, JAOPOXKHBIX MAalIMH U 000pylOBaHUA (11O OTpacisiM), yTB. MPHUKA30M
Munuctepctsa [Ipocsemenns PO ot 08.02.2024 Ne &1.

[Ipn peanuszanuu paboueid mMporpaMMbl MOTYT HCIOJB30BaThCS pas3iinyHble 00pa3oBaTeNbHbIC
TEXHOJIOTHH, B TOM YHUCJIC AUCTAHIIMOHHBIC 00pPa30BaTEeIbHBIC TEXHOIOTHH, JICKTPOHHOE O0yUeHUE.

1.2 lesn 1 niIaHUpyeMble pPe3yJbTAThl 0CBOCHUS THUCHMUILINHBI:
1.2.1 Leab o0meodpazoBaTeIbHON TN CHUIIIHHBI

Lens mucnurmHb! « XUMUs: COPMUPOBATH Y 00YYAIOIMIUXCs 3HAHUS U YMEHHUS B 00J1aCTH XUMUH,
HAaBBbIKU UX IPUMEHEHHUS B IPAKTUUECKON MPO(HEeCCHOHATLHOM e TEIIbHOCTH.

B pe3ynbrare ocBoeHUs y4eOHOM AUCHUIIIMHBI 00yYaIOLIUIICs 10JIKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA 110 "TPUBHAIBHON" WM MEXKTYHAPOIHON HOMEHKIIATYPE;

- ONpENENATh: BAJICHTHOCTb U CTENEHb OKUCICHUS XMMHYECKHUX 3JIEMEHTOB, THUIl XMUMHYECKOU
CBSI3M B COEJIMHEHUSX, 3apsl HOHA, XapaKTep Cpeibl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCAUHEHUH,
OKHCJIUTENb W BOCCTAHOBHUTENb, NPUHAMJIECKHOCTh BEIIECTB K Pa3IU4YHbIM KJACCaM OpPraHUYEeCKUX
COCIMHEHHH;

- XapaKTepU30BaTh: JIEMEHTbl MAJIbIX MEPUOIOB MO MX MOJOXKEeHUI0 B [lepuonnueckoi cucreme
JI.1. MenneneeBa, oOIIMEe XUMHUYCCKHE CBOWCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX W OPraHWYECKHUX COEIUHEHMM; CTPOCHHME U XHMHYECKHE CBOMICTBA H3YYEHHBIX
OPraHUYEeCKUX COCTUHECHUM;

- OOBSICHATH: 3aBUCHMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS;, MPUPOTY XUMUUYECKON
CBA3M (MOHHOM, KOBAJEHTHOW, METAJUIMYECKOH), 3aBHCHUMOCTb CKOPOCTH XHMMMUYECKON peakuuu u
MOJIOKEHUS XMMHUYECKOTO PABHOBECHS OT PAa3IMUHBIX (DaKTOPOB;

- BBINOJIHATh XMUMHUYECKUH HSKCIEPUMEHT IO PACHO3HABAHUIO BAXKHEHIIMX HEOPraHWYECKUX H
OpPraHUYECKUX BEILECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MOMCK XUMUYECKONH MH(POPMAIIMK C UCIIOJIb30BaHUEM Pa3IMUHBIX
HMCTOYHUKOB (HAay4YHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHETa);
HCIO0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH JJIsl 00pabOTKH U Nepesaud XMMUUECKOH UHQOpMaIK U ee
MIPEJICTaBJICHHSI B pa3IUYHBIX (pOpMax; UCIOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MMPAKTUIECKOU
NESTEIbHOCTH W TOBCEJHEBHOM KHU3HU JUIS: - OOBSCHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOASIIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE;, - OMNpEICNeHUs BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX
MPEBPALICHUH B PAa3JIMYHBIX YCIOBHUSIX U OLIEHKH UX MOCJEICTBUM;

- 9KOJIOTMYECKH IPaMOTHOIO NIOBE/ICHUS B OKPYXKaIOLIEH Cpene;

- OLEHKM BJIMSIHUS XHMHYECKOrO 3arps3HEHHs OKpY’Kalolledl cpelbl Ha OpraHu3M 4YeJoBeKa U
JPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3omacHOro oOpamieHusi C TOpPIOYMMU M TOKCHMYHBIMHM BEIECTBaAMH, JIaOOpaTOPHBIM
000pynOBaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHON KOHIIEHTpAIMH B ObITY M Ha IPOU3BO/ICTBE;

- KPUTHUYECKOH OLIEHKH JTOCTOBEPHOCTH XMMHYECKOH HH(OpMaluu, MOCTYyMalomel U3 pa3HbIX
HWCTOYHHUKOB;

- [OHMMaTh  B3aUMOCBS3b  Y4e€OHOH  JUCHUIUIMHBI C  OCOOCHHOCTAMH  mpodeccuu
npodeccnoHaNbHOM e TEIbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 10 JaHHON y4eOHOM THUCIUTUINHE.

3HATh:

- BaXHEWIIMEe XHWMUYECKHE TIOHATHSA: BEIIECTBO, XUMHUYECKHI >3JIEMEHT, aToM, MOJeKyIa,
OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJsipHash MacChl, MOH, aJUIOTPOMHS, M30TONbI, XUMHUUYECKas CBS3b,



ANEKTPOOTPHUIATETILHOCTh, BaJICHTHOCTh, CTETICHb OKUCIICHHS, MOJIb, MOJISIPHASI MAacCa, MOJISIPHBIN 00beM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PAaCTBOPBI, JIEKTPOIUT U HEDJIEKTPOJIMT,
AJEKTPOJUTUYECKAS. JAUCCOLMAIINS, OKUCIUTEIb W BOCCTAHOBHUTEINb, OKHCJICHHUE W BOCCTAHOBIICHUE,
TEIUIOBOM 3(PQEeKT peakiuu, CKOPOCTh XHMHUYECKOM peakIuu, KaTallu3, XHUMHUYECKOe paBHOBECHE,

YTIICPOIHBIN CKeNleT, GyHKIIMOHATBHAS TPy, H30MEPHSs, TOMOJIOTHS;

- OCHOBHBIC 3aKOHbI XMMHHU: COXpaHCHHUA MAaCChl BEHICCTB, ITOCTOAHCTBA COCTaBa, HepI/IOI[I/I‘ICCKI/Iﬁ

3aKOH;

- OCHOBHBIE TE€OPUM XMMHMH: XUMHUYECKON CBA3M, HIEKTPOJIUTUUYECKON AUCCOLMAINM, CTPOEHUS
OPraHUYeCKUX COCIUHECHUMN;
- BOKHEWIIME BEUIECTBA U MAaTEPUAJIbl: OCHOBHBIE METAJLIbI U CIUIABbI; CEpHas, COJIAHASI, a30THAs
Y YKCYCHAasl KUCJIOTHI;, IIEJIOYH, aMMHUAK, MUHEPAJIbHBIE yI0OpeHHs, METaH, STUJICH, alleTUJIeH, OEeH301,
3TaHOJ, KUPBI, MbLJIa, [JII0K03a, caxapo3a, Kpaxmall, KJIeT4yaTKa, OeJIKU, HICKYCCTBEHHbBIE U CHHTETUYECKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.

1.2.2. TIlnanupyemble pe3yJibTAaThl OCBOEHHUS 00111€00pPa30BaTe/IbHON JUCHUILUIMHBI B COOTBETCTBUM
¢ PI'OC CIIO u Ha ocose PI'OC COO
Ocoboe 3HaueHme qucUUIUIMHA HMeeT pH GpopmupoBannu u pazsutuu OK u T1K.

OO0mme Ilnannpyemble pe3ybTaThbl 00yUeHNsI
KOMIIETEHIIMH O6ume’ lezlcu]zm.ﬂmmpmﬂe2
OK 01. B yacT TpY10BOI0 BOCIIMTAHMS - BJIAJETh CHUCTEMOU
Bri6upaTh criocoOsr - TOTOBHOCTb K TpPYAIY, OCO3HAHWE | XUMUYECKUX 3HAHWH, KOTOpas
penieHus 3a1a4y LIEHHOCTH MacTePCTBa, TPYAOIO0HE; BKJIFOYAET. OCHOBOIIOJIAraroIie

npodeccnoHanbHOM
JeSITeIbHOCTH
MIPUMEHHUTEIHHO

K pa3IM4HbIM
KOHTEKCTaM

- TOTOBHOCTh K AaKTUBHOM JEATCIbHOCTH

TEXHOJIOTUYECKOI u COLIMAJILHOM
HalpaBJICHHOCTH, CIOCOOHOCTh
WHULMHAPOBATh, IUTaHUPOBATh u
CaMOCTOSITEIILHO BBINOJIHATh TaKyo
JESTENBHOCTD;

- UHTEpEC K  pa3iuuHeiM  chepam
npogecCuoHaIbHON

NeSITeNIbHOCTH,

OnjyajeHne YHHUBEPCAIBbHBIMM Y4eOHBIMU
N03HABATEJILHBIMU [1efiCTBUSIMU:

a) 0azoBble JIOTHYECKHE 1eHCTBHSA:

- CaMOCTOATENbHO  (OPMYJIHUPOBATH u
aKTyaJlu3upoBaTh MpPoOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYILECTBEHHBIM MPHU3HAK WU
OCHOBAHMS /I CPaBHEHUs, KJIacCU(UKALMU U
0000111eHN S,

- ONIpENeNATh LENH ISITEIbHOCTH, — 3a1aBaTh
rapamMeTpbl U KpUTEPUH UX JTOCTHKEHHUS;

- BBIABJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS
B paccMaTpHUBAaEMBbIX SBJICHUSX;

- BHOCUTb  KOPPEKTHBBI B  JAEATEIBHOCTD,
OLICHMBAaThb COOTBETCTBHUE PpE3YJIBTATOB LEISM,
OLIEHUBATh PUCKH TIOCIIEICTBUN JEATENBHOCTH;
- pa3BHUBaTh  KPEaTUBHOE  MBIIUICHUE TIPU

IIOHATHUA (XI/IMI/I‘leCKI/Iﬁ 3JICMCHT,

aToOM, DJIEKTPOHHas 000JI0YKa
aroma, S-, P-, d-3I€KTpPOHHBIE
opbuTamm aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,

JIEKTPOOTPHULIATENBHOCTD,
CTEIIEHb OKUCJICHUS, XUMUYECKast
CBsI3b, MOJIb, MOJISIpHAs Macca,
MOJIIpHBIE  00BEM, YIIIEPOIHBIN
CKeJIeT, (PyHKIMOHANIbHAS IpyIIa,
pagukai, W30MepHs, H30MepbI,
TOMOJIOTUYECKUN psifi, TOMOJIOTH,
YIJIEBOIOPO/bI,  KUCIOPOA- |
a30TcoJepXKallle  COEAMHEHMS,
OMOJIOrMYEeCKU aKTUBHbBIE
BelecTBa  (YraeBOAbI, IKUPBI,
Oenku), MOHOMEp, TOJIHMeEp,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE

COEUHEHMS, KpUCTAIMYECKAs
peleTka, THUIBl  XUMHYECKHUX
peakuuit (oKHCIUTENBHO-
BOCCTAaHOBHTEIIbHBIE, JK30- U
9HJIOTEPMHUYECKHE, peakuuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJIUTBI,  HEJIEKTPOJIUTHI,

JucuuruimHapHsie (IpeAMETHBIE) pe3ybTaThl YKa3blBAIOTCS B COOTBETCTBMU C MX HONHBIM nepedHeM Bo ®I'OC COO ot
17.05.2012 r. Ne413 (8 mocieaneii penakuuu ot 12.08.2022)




peIlIeHNH )KU3HEHHBIX MTPo0IeM

0) 0azoBbIe HCC/IeI0BATEIbLCKHE IeHCTBHS:

- BJIAZETh HaBbIKAMH yueOHO-
HCCIICIOBATEILCKOM Hu MPOEKTHOM
JIEATEIBHOCTH, HaBbIKAMH  pa3peIleHHs
po0iem;

- BBISBJISTH MPUIMHHO-CJICJCTBCHHBIC CBSI3U U
aKTyaJIM3UPOBaTh 3a]a4y, BBIABUIATh THIIOTE3Y
€¢  pCIICHWS, HAXOMWTh AapPryMEHTBI  JUIS
JIOKa3aTelIbCTBA CBOMX YTBEPIKICHHH, 3a/1aBaTh
MapaMeTpbl U KPUTEPUH PEIICHHS;

- aHAIM3WPOBaTh  IONYYCHHBIE B  XOJE
pellieHusT 3aaudl  Pe3yNbTaThl, KPUTHUECKH
OLICHUBATh HX JIOCTOBEPHOCTb,
MIPOTHO3HPOBATH HU3MCHEHHUE B
HOBBIX YCJIOBHSIX;

- YMETh NIEPCHOCUTH 3HAHUS B IIO3HABATEIILHYIO
u MPAKTUIECKYIO obmactu
JKU3HEICATCIIbHOCTH;

- YMETh MHTETPHPOBATh 3HAHUS M3 Pa3HBIX
MpeAMETHBIX 00JIacTeH;

- BBIBUTaTh ~ HOBBIC  WJEHM,  MpeyIararh
OPUTHHAJIBHBIC TIOIX OBl ¥ PEIICHHUS,

- CIOCOOHOCTh ux HCIIOJIb30BaHU B
MO3HABATEIILHOM M COLIMAIILHOM TPAKTHUKE

ANIEKTPOUTHIECKAS
JIICCOTTAAITHS, OKHCIIUTEIb,
BOCCTAHOBHTEb, CKOpPOCTh
XUMHYECKOU peaKIyu,
XUMHYECKOE paBHOBECHE),
TEOPUH W  3aKOHBI  (Teopus
XUMHYECKOTO CTPOCHUS
opranuveckux Bemects  A.M.
byrneposa, TeopUst
ANEKTPOIUTUICCKOM
JUCCOIMAINN,  TIePHOANYSCKUN
3akoH J[.M. MenpaeneeBa, 3aKoH
COXPaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYCCKMI  SI3BIK  XHUMMH,
(aKTONIOTHYECKHE  CBEIICHHUS O
CBONCTBAxX, COCTABE, IOJIyYCHUH U
0e301macHOM UCIIOJIb30BaHUH

BOXHEUIIINX HEOPraHUYECKUX U
OpPraHUYECKUX BEILIECTB B OBITY
U TNPAKTUYECKOW MAESITEIbHOCTU
YeJI0BEKa;

- YMEThb BBIIBIISITH XapaKTEpHBIC
MIPU3HAKH u B3alMOCBSI3b
W3YYEHHBIX TIOHSTHUI, IPUMEHSITh
COOTBETCTBYIOIIUE MOHATHS MIPU
OTMKMCAaHUU CTPOCHHUSI U CBOICTB
HEOPraHUYECKHX U OPraHUYeCKUX
BEIIECTB M WX MPEBpaIICHUN;
BBISBIISITH B3alMOCBSI3b
XUMHUYECKIX 3HaHUI c
MOHATUSIMU U TIPEICTABICHUSMHU
IPYIHX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- yMETh
HauMEHOBaHMs
COCIMHEHUI  MEXIyHapOIHOIO
COr03a TEOPETUUECKON 3
MIPUKIIATHON XUMHUHA "
TpUBHAJIbHBIC Ha3BaHUS
BOXHEUIIIMX BEIIECTB (ITHIIEH,
arieTWICH, TJIMIEpUH, (eHod,
dbopmanbaerun, YKCYCHas
KHUCJIOTa, TJMLMH, YrapHbIA Tas,
YTIIEKUCIIBIN ras, aMMMaK,
ramieHas W3BeCTh, HEralleHas
U3BECTh, IMHUThEBas coJa U
JPYTUX), COCTaBJIATH (OPMYIIBI
HEOPraHMYECKUX U OPraHMYECKUX
BEIIECTB, YPAaBHEHHSI XUMHUUYECKUX
peakiuii, OOBSICHATh WX CMBICI;
MOJITBEPKIATh XapaKTepHbIC
XUMHUYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOLIUMU

HCIIOJb30BaTh
XUMHNYCCKUX




OKCIICpUMECHTAMHU H  3allMCIAMU

ypaBHEHUM XAMHYECKHUX
peaKIuii;

- yMeTh yCTaHaBIIMBATh
MIPUHAJICKHOCTh W3yUYCHHBIX
HEOPTraHUYECKUX u
OpPraHUYECKUX BEIIICCTB K
OTpeIeIICHHBIM KJ1accaM u
rpyImmam COCIIMHEHUIA,
XapaKkTepu30BaTbh HMX COCTaB M
Ba)KHEUIIIIE CBOICTBa;
OTIpeAeTsTh BHJIBI
XUMHUYECKHX CBs3eH
(xoBaJIeHTHAS, WOHHAs,

MeTaJTn4yecKasi,  BOJOPOJIHAsA),
THUIIBI KPUCTAJUIMYCCKUX PEHICTOK
BEIIECTB; KJ1accu(pUIpoBaTh
XUMHNYCCKUC

peaKiuu;

- cpopMUpOBATH MPEICTABICHUSL:
O XHMMHYECKOM COCTaBJISAIOLIEH
€CTECTBEHHOHAy4YHOM KapTHHBI
MHpa, pojini XMMHU B IMMO3HAHWUN

SIBIICHUH MIPUPOJIBI, B
(GOpMUPOBAHUM MBIIUJICHUST U
KYJIbTYpPBI JUYHOCTH, ee

(YHKIIMOHATIBHOW TI'PAaMOTHOCTH,
HEOOXOAUMOM Il pelleHHs
IIPAKTUYECKUX 3a1a4 U
HKOJIOTMYECKH  OOOCHOBAaHHOTO
OTHOILEHHS K CBOEMY 3JI0POBBIO
U IPUPOJHOMU CpEAE;

- YMETb NPOBOAMTH PACUETHI IO
XUMHUYECKUM  (opMmynam |

YPaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HUCIOJb30BaHUEM
(bU3UIECKUX BEJINYMH,
XapaKTepU3YIOINX  BELIECTBA C
KOJINYECTBEHHON CTOPOHBL:
MaccChl, o0BeMa
(HOpMalibHBIE YCJIOBHS) Ta30B,
KOJIMYECTBa BEIECTBA;
HCIIOJIb30BATh CUCTEMHbIE
XUMHYECKUE 3HaHUs TUISt
MIPUHATHS peneHuit B
KOHKPETHBIX YKU3HEHHBIX
CUTYaIMSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Ucnons3oBath
COBPEMEHHBIE
cpencTBa IMOMCKA,
aHaIu3a H

B 06,1acTH HEeHHOCTH HAYYHOI'O MO3HAHUS

- c(hopMHPOBaHHOCTH MHPOBO33pEHM,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKH U OOLIECTBEHHON MPAKTHKH,
OCHOBaHHOTO Ha Jasiore KyJabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MecTa B

- YMCThH IIaHUPOBATh n
BBIIIOJIHATH XUMUYCCKHI
OKCIICPUMCHT (npeBpameHmI
OPraHn4eCKux BCIICCTB npu
HarpeBaHuu, IMOJYYCHUC DTHUIICHA
)48 H3YyUCHUC €ro CBOﬁCTB,




MHTEpIpeTaluu HOJIUKYJIBTYPHOM MUDE; KAQueCTBEHHBbIE ~ pEaKklMM  Ha
uHpOopMaIuu ul- COBEpILEHCTBOBAHHE A3BIKOBOM U | alnbJeTHIbl, KpaxMall, YKCYCHYIO
UH(pOPMalLlMOHHbIE YUTATENIbCKOM ~ KYJIbTYphl ~ KaK  CpEICTBA | KUCIOTY; JEHATypauus OelKOB
TEXHOJIOTHH JUId | B3aUMOJEUCTBHUSI MEXIY JIIOJbMHU U MO3HAHUA | DU HArpeBaHUM,  L[BETHbIC
BBIINIOJIHECHU S 3a1a4 | MHpa; peaKkuu 66J‘IKOB; IIPOBOJUTDH
npoeccHoHaNbHOM | - OCO3HAHWE IIEHHOCTH HAYYHOH JEATENbHOCTH, | PEAKIMM  MOHHOrO  OOMeHa,
JEATENHHOCTH. TOTOBHOCTb ~ OCYILECTBJIATh IPOEKTHYIO M | ONPEAENsATb  Cpedy  BOJHBIX
HCCIIe/IOBATEIbCKYIO JEATEIBHOCTh | PaCTBOPOB, KaueCTBCHHbIE
WHUBULYaJIbHO U B IPYIIIIE; peakiuu Ha cyibdar-, kapOoHat-
OsjaieHHe YHUBepPCAJIbHBIMHU Y4eOHBIMHU U XJIOPUA-aHUOHBI, Ha KaTHOH
MO3HABATEJIbHBIMH JICHCTBHSIMHU: aMMOHMS; peliarh
B) pabora ¢ ungopmanueii: AKCIIEPUMEHTAIbHBIE 33Ja4M 10
- BJIaJIeTh HABBIKAMHU TOJIy4eHHs] MHPOPMALMK | TeMaM "Merab" u
u3 HUCTOYHUKOB pa3HBIX TUNOB, | "HeMeTamiel") B COOTBETCTBUHU C
CaMOCTOSITEJIbHO OCYLIECTBIIATH NIOMCK, aHAIN3, | PaBUIAMU TEXHUKU
CHCTEMATU3aLIUI0 u MHTEPIPETAHIO | 0€30MaCHOCTH TIPH OOpAICHUH C
uH(popMaIn Pa3IMIHBIX BUJIOB U | BEIIECTBAMU U  JIaOOpaTOpPHbIM
(dbopmM mpencTaBieHUS; 00opyn0oBaHUEM;  MPENCTaBISATh
- CO37[aBaTh TEKCThI B Pa3MYHBIX (OpMarax C | pe3yibTaThl XUMHYECKOTO
y4eToM Ha3HaueHus MHPOpPMALMK W IIEJIEeBOHM | SKCIeprMeHTa B (opme 3amucu
ayIUTOpHH, BBIOMpAs ONTHMAJIBHYIO (OPMY | YPaBHEHHH  COOTBETCTBYIOIIMX
MIPE/ICTABIICHUS U BU3YyaIU3alUH; peakimii U popMyaupoBarh
- OLICHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTb | BBIBOABI ~ Ha  OCHOBE  3THUX
uH(opMaLMM, €e COOTBETCTBHE IPABOBBIM M | PE3yJIbTaTOB;
MOpPaJIbHO-3TUYECKUM HOpMaM; - yMeThb aHAJIM3UPOBATh
- HCIIOJNB30BaTh CPEACTBA HH(POPMALIMOHHBIX U | XUMUYECKYIO uHpopmaro,
KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B PEIIEHUH | NOTy4aeMyro u3 Pa3HBIX
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U | HCTOYHUKOB (CPEJCTB MacCOBOM
OpraHU3allMOHHBIX 3a/7a4 ¢ coOmroaeHueM | uHdopmanmu, cetb MHTepHeT n
TpeboBaHuit SPrOHOMUKH, TEXHUKHU | ApYTHe);
0e301MacHOCTH, TMTHEHBI, | - BJIaleTh OCHOBHBIMU METOJaMH
pecypcocOepexeHus, IIPABOBBIX U | HAy4HOTO IIO3HAHUs BEILECTB U
THUYECKUX HOPM, HOpPM MH(OPMAIIMOHHON | XUMUYECKUX SIBJIEHUI
0e30IMacHOCTH; (HabmoieHME, U3MEpEeHue,
- BJIQJIETh HABBIKAMHU PACHO3HABAaHUs M 3alUTHI | SKCIIEPUMEHT, MOJIETMPOBAHUE);
uHpopmaImu, UHHOPMAITMOHHON OE30MacHOCTH | - YMETh MPOBOAUTH PACUETHI 1O
JUYHOCTH XUMHYECKUM  (opMmylaMm |
YpaBHEHUSIM XUMHAYECKUX
peakuuii ¢  HMCIOJb30BAaHUEM
bu3nyecKux BEJINYUH,
XapaKTepU3YIOINX BEIIECTBA C
KOJINYECTBEHHON CTOpPOHBI:
Maccel, oObemMa (HOpMajbHbIE
YCIIOBHSI) Ta30B, KOJUYECTBA
BELIECTBA; HCIOJIb30BATh
CHCTEMHBIE XUMHUYECKUE 3HAHHS
IUIE  TPUHSATHS — pEIIeHWd B
KOHKPETHBIX KHM3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX c
BEILIECTBAMH U UX NPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpa3BUTHUIO, | -  YMETb  IUIAHUPOBaTb W
DddexTuBHO CaMOCTOSITETIBHOCTH U CaMOOIPEEIIEHHUIO; BBITIOJTHSTH XUMUYECKHUH
B3aMMOJICHCTBOBATh | - OBJIAJICHHE HaBbIKaMH y4eOHO- | DKCIIEPUMEHT (mpeBpareHust

HCCIIEIOBATENbCKOM, IPOEKTHOM M COLMAJIBHOMU




u paboraTh B | JESATENbHOCTH; OpPraHMYECKUX  BEUIECTB  IPH
KOJIJICKTHBE u | OBjaagenue YHUBEPCAJBLHBLIMH | HATPEBAHUH, TIOJTYYCHHUE STUIICHA
KOMaH/IE. KOMMYHUKATHBHBIMH 1€HCTBUSIMH: U U3y4eHHE €ro  CBOICTB,
0) coBMecTHas1 1eITeIbHOCTD: KA4ueCTBEHHBIE peaxiuu Ha
- TOHMMAaTh ¥ MCIOJIL30BaTh MPEUMYILECTBA | albAeruabl, KpaxMmal, yKCYCHYIO
KOM&HI[HOﬁ u HHI[HBHHyaHBHOﬁ pa6OTBI; KHCIIOTY;, JeHaTypauus OEJIKOB
- TPUHUMATh LEIN COBMECTHOM ACITCIBHOCTH, | Ipp HATPEBAHUHM,  I(BETHBIC
OpraHM30BBIBATh U KOOPAMHHUPOBATH JCHCTBHS | peakiyt  OEIKOB;  IPOBOUTH
0 e JIOCTHKEHUIO! COCTABIATh IUIAH | peakiuu — MOHHOTO — OOMeHa,
JICHCTBMH, ~PACHpPENensTh PO € YYETOM | orpepensitb  Cpefy — BOXHBIX
MHEHUH thIaCTéIHKqB 00CYy)KIaTh Pe3yJbTaThbl PacTBOPOE, KA9ECTBEHHEIC
COBMCCTHOH PabOTHI, peakiyy Ha Cyib(ar-, KapOoHaT-
- KOOPIIMHMPOBATh U BBINOJNHATL PaboTy B | XJOPH/I-AHUOHBI, HA KATHOH
ycnog.w{x peaibHOTO, BI/I}:\)JTyaJIBH.OI‘O | aMMOHIS petath
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS; SKCTIEPUMEHTATBHBIC 3a/IadH TI0
- TB
OCYIICCTBILATh ITOSUTHBHOE CTPATCIHHYCCKOE | o\ "Metamms" -
MOBEJICHUE B Q3MAYHBIX ~ CHUTYaIUsX
. P Yawix, "Hemeramibl") B COOTBETCTBHUHU C
MIPOSIBIIATH TBOPYECTBO M BOOOpaKeHHE, OBITH
MpaBUIIAMH TEXHUKH
WHUIMATUBHBIM
0€301MacHOCTH TIpU OOpaIICHUH C
Osiagenne YHUBEPCAJILHBIMH
. BEIIECTBAMH U J1aOOPaTOPHBIM
peryJIITUBHBIMM J1€iiCTBUSIMM
. 0o0OpyIOBaHMEM;  TPENICTABIATH
r) IpUHATHE ce0sl M APYTUX JI0dei:
pe3yabTaThl XUMHYECKOTO
- IPUHUMATh MOTHMBBI W apPryMEHThI JPYTUX
" JKCIIEpUMEHTa B (opMe 3amucu
moaen npu aHam3e pE3yNbTaToB .
[IeATEIRHOCTH: YPaBHEHUH  COOTBETCTBYIOLIMX
- IPU3HABATh CBOE TNPaBO M mpaBo apyrux | PEAKHAM N (opmymuposats
Mmozieit HA OMIHOKH: BBIBOJIBI HAa  OCHOBE  3THUX
- pa3BHBaTh CIIOCOOHOCTH TOHMMaTh Mup ¢ | PC3Y/IPTaTOB
TIO3ULIMH APYTOTO YEJIOBEKA;
OK 07. B 00/1acTH 3K0/10rM4€CKOr0 BOCTIMTAHMS S - chopMHpOBATH MPEICTABICHUS:
ConeiicTBOBaTH - chOopMHUPOBAHHOCTH 9KOJIOTUYECKOM | O XUMHMYECKOM COCTaBIIAIOLLEH
COXpaHEHUIO KYJIbTYpbl, TOHUMAHUE BIMSIHUS COLMAIBHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpY)KaroIIel Cpejbl, | JKOHOMUYECKUX IIPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHHU B IO3HAHUH
pecypcocOepeKeHuIo, | MPUPOIHOM M COUMAIBHON CPENbI, OCO3HAHUE | SBJICHUH NIPpUPOABL, B
NPUMEHATh  3HAHUA | TJIO0ATBLHOIO  XapakTepa  OKOJOTMYECKHMX | POPMUPOBAHMU MBINUICHUS U
00 N3MEHEHUU HpO6J’I€M; KYJIBbTYPEI JIMYHOCTH, €c
KJIMMaTa, TPUHIUIL! | - [UIAHAPOBAHHE U OCYIICCTBIICHHE JICHCTBYI B | YHKIIMOHATBHON TPaAaMOTHOCTH,
6epeKINBOTO OKpY)KaroIlel cpelic Ha OCHOBE 3HAHUWS IIEJICH | HEOOXOIUMOM ISl pelleHHs
IIPOHM3BOJICTBA, YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4n
> PeKTHBHO AKTHBHOE HEMPHSTHE JEHCTBUM, MPUHOCSIINX | SKOJOTMYECKH  00OCHOBAHHOIO
NeiicTBOBATD B | BPEI OKpYy»Karomiei cpene; OTHOIIIEHUSI K CBOEMY 37I0POBbBIO
Ype3BbIYANHBIX - yMcHHE MIPOTHO3UPOBATH | U IPUPOIAHON CpELE;
CHTYAISIX. HeOIaronpusITHhIE IKOJIOTMIECKUE | - yMEThb COONoAaTh MpaBuia
TTOCTIC/ICTBHSI MPEANPUHAMACMBIX | SKOJIOTUYECKU I1eJIeCO00pa3HOro
JENCTBUMN, TPEAOTBPAIIATh UX; MOBEJICHUSI B OBITY M TPYIOBOU
- paclLIUpeHHe  OIbITa JEATENbHOCTH | IESITENBHOCTH B LEJIsIX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXpPaHEHHUsI CBOETO 3/I0POBbS M
- OBJIaJICHHE HaBbIKAMU y4eOHO- | OKpY’KaroIei MPUPOIHON Cpe/bI;

HCCIIEA0BATENLCKOM, TIPOEKTHON M COIUATTBLHOMU
JIesITeITbHOCTH;

YYUTLIBATH OIMIaCHOCTb
BO3ACHCTBUSA Ha KUBBIC
OpPraHnu3Mbl OIPCACIICHHBIX
BCIIICCTB, IIOHUMas CMBICJI
IIOKa3aTciAd Hpe,[[eHLHOP'I

HOHyCTHMOﬁ KOHIOCHTPAIlUH




IIK 2.3
Ocy1iecTBIATH
KOHTPOITb 3a
co0Ir0IeHEM
TpeboBaHUI
TEXHOJIOTUYECKON

TV CIUATUTHHBI npu
BBITIOTHEHUH  paboT
o AKCILTyaTaIH
MOIEEMHO-
TPAHCHOPTHBIX,
CTPOUTEINBHBIX,
JTOPOXHBIX MAIluH U
000py/IOBaHUSI.

- TIOHUMaHHE CHCTEMBbI TEXHOJOTHYECKOU
TUCIUIUIMHBL TIPU  BBIMIOJIHEHUU pPaboOT 110
AKCILTyaTaIH M0/TbeMHO-TPAHCIIOPTHBIX,
CTPOUTENBHBIX,  JIOPOXKHBIX  MAallUH |
obopyoBaHus.

- chopMHpOBaTh TPECTABIICHUS:
O CBOICTBax METaJUIOB, CILIaBaXx,
BUIAX KOPPO3HH, obnactu
MIPUMEHEHUSI HEMETANINYECKUX U
KOMITO3UIIMOHHBIX ~ MaTepHaioB,
BHJIaX U CBOMCTBaX TOILIMBA




2 CTPYKTYPA M COJIEP)KAHUE YUYEFHOM JJUCIIUILIINHBI
2.1 O0bem yueOHOM AMCHMINIMHBI M BUbI Y4eOHO padoThl

Buj yueOHoi1 padoThI O0bém B yacax

O0BéM 00pa3oBaTeIbHOI MPpOrpaMMbl Y4eOHOM M CHUTIMHbI 72
B TOM YHCIIE:

OcHoBHOE coep:kaHue 72
B TOM YHCIIE:

JeKINH, YPOKU 34
IIPaKTUYECKUE 3aHITHS 28
nabopaTopHbIC 3aHATHUS 10

IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME

B T.4..

TeopeTudyeckoe oOyueHue 34

NPaKTUYECKHE 3aHATUS 28

71a00paTOPHbIEC 3aHATHS 10
KOHTPOJIbHbIE PadoThI 2

B coomeemcmeuu ¢ yueOuvim niawom no umoeam | cemecmpa ammecmayus
nposooumcs 6 hopme KOHMPOJILHOU pabomul.

[IpomexyTouHas arTtecTauus (B Gopme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTH4yecKuii IUVIaH U coepKaHUE Y4eOHOU UCHUNIHHBI

1 2 3 4
dopmupyemble
HaumeHnoBaHue pa3ae/ioB U TeM Coaeprxanue yueOHOro MaTepuaJa, NpaKkTH4YecKue U JJadopaTopHbIe 3aHATHS, O0bem Roglréeg,;unn
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst 4yacoB Jf“qﬂ)(’)cmb?e
pe3yabTatsl (JIP)
Pa3znen 1. Teopernyeckue 0CHOBbI XUMHUU 8
Tema 1.1 CtpoeHue aToMOB. 1.1.1 OcHoBHBbIE OHATHS U 3aKOHBI HEOpraHudeckou u oduieit xumuu. [lepuonnyeckas OK 01 OK 02
Ilepuonuueckuil 3aKOH U cucrtema xumuueckux snemeHToB /.. MenaeneeBa. CTpoeHue aTroma JIP 16,23,30
NepHoNYEcKas cucTemMa Copepxxanue yueOHOIro MaTepuasa
XUMHUYECKUX 31eMeHToB JI.11. CoBpeMmeHHass Moziellb CTpoeHHsl artoMa. CHUMBOJIMYECKUN SI3bIK XMUMHMH. XUMHWYECKUH DIIEMEHT.
Menneneena OnektpoHHas KoHpwurypaus atoma. Kiaccudukaims Xumuyeckux ieMeHToB (S-, p-, d-
37eMeHThl). BaneHnTHble 371eKTpoHbl. BajgeHTHOCT. DneKTpoHHas NpHUpoia XUMHYECKOH CBSI3HU.
OJeKTpOOTPULIATEILHOCTh. BUbl XMMUUECKOI CBsI3M (KOBAJEHTHAsl, MOHHAsS, METaJUTMYeCKas,
BOJIOPOJIHAsT) U CIIOCOOBI €€ 00pa30BaHMs. 2
[leprommueckast cucrema xumuueckux s1emeHToB J[JM. MenneneeBa. DPU3HMYECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
HJIEMEHTOB, O0pa3yeMbIX MMH MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUHM C TOJIOKEHHEM
XUMHYECKOro aeMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHYECKOE M HAyYHOE 3HAYCHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB
1.1. 2 Mpaxkruuyeckoe 3aHaTHe Nel PemeHue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a7ay 1o Teme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI M pacyeThl 10 YpPaBHEHUSIM OK 01 OK 02
XUMUYECKUX peakuui” 2 K 2.3
IIpopuiabHbie 1 NpodecCHOHATBHO 3HAYUMBbIE 3JIEMEHTHI COAEpP:KaAHUs: XHMHYECKUE TP 2.4.1 6.23 30
ABJICHUS B OCHOBE TEXHOJIOTMUECKHUX OIepalMii Ha MPEeaNpHIATHIX KEJIE3HOAOPOKHOTO T
TpaHcnopTa (HaruiaBka Py PEMOHTHBIX pab0OTax, HAHECCHUE JJAKOKPACOYHBIX TTOKPBITHH).
1.1.3 IIpakTuyeckoe 3aHsaTHe Ne2 PerieHue NpPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
3agad no teme: Ilepuomuueckas cucrema xumuyeckux snemeHToB .M. Menpneneesa. OK 01 OK 02
Crpoenue aToma 2 K 2.1

IIpopunabHbie U NpodecCHOHAIBHO 3HAYUMBbIE 3JIEMEHThI coaep:kaHusi. OCHOBHBbIE
XUMHUYECKHE 3aKOHBI, TCOPUU M YUEHUS CIOCOOCTBYIOT 0OoJiee MOJTHOMY M OCO3HAHHOMY

JIP 2,4,16,23,30




2

NOHUMAHHUIO XUMHYECKUX IPOLECCOB il (HOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHS; KaK
OCHOBBI JUIl KOJIMYECTBEHHBIX pAaCYETOB M PpELIEHUs MHOIME pacyeTHBIE 3a4auu
IIPAKTUYECKOI0 ¥ TEXHOJOTHYECKOr0 3HAYCHMUS.

1.1.4 TlpakTuyeckoe 3anaTue Ne3 PerieHue >KCrEepUMEHTAIBHBIX 3a/lad MO TeMe: THITbl
XUMHYECKUX CBS3€M. TUIBI KPUCTAIIIMYECKUX PELIETOK

IpopuabHblie 1 npodeccHOHATBLHO 3HAYUMBbIE JJIEMEHThI colep:kanusi. BemectBa ¢
aTOMHOM W  METAUIMYECKOM  KPUCTAUIMYECKUMH  PEIIeTKAMH  KaK  KOMITOHEHTHI
MOJYIPOBOJHUKOBBIX ~ MaTepuanoB,  (OTOINEMEHTOB, JIMOAOB, HMHTETPAJIbHBIX H
AIEKTPUUYECKUX CXEM.

OK 01 OK 02
JIP 2,4,16,23,30

Paznen 2. Xumunuyeckue peakuuu

10

Tema 2.1 Tunel XUMHYECKUX
peakuuii

2.1.1 Knaccuduxarus u TUIIBI XUMHUYECKUX PEaKIUi HEOPraHUYECKUX COSAMHEHUN

OK 01 OK 02
K 2.3
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia

Knaccudukanus v THUOBI XUMHUYECKHX PEAKIMA C y4acTHEM HEOPTaHMUYECKHUX BEIECTB.
CocraBieHrne ypaBHEHUN peakIuil COeIMHEHMs], Pa3IOKEeHHs, 3aMellleHusi, oOMeHa, B T.U.
peaxIuii TOpeHus, OKUCIICHUSI-BOCCTAHOBICHHUS.

VYpaBHeHHs]  OKUCIEHHA-BOCCTaHOBIeHHs. (CreneHb  okucieHus. Oxucnurenb U
BoccTaHOBUTENb. (CocTaBneHHE U ypaBHUBaHHWE OKUCIMTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKiuii METOI0M 3JIEKTPOHHOTO OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKINH B
IpHUPOJIe, MPOM3BOACTBEHHBIX MPOIIECCaX U KUZHEACSITETbHOCTH OPTaHU3MOB.

2.1.2 TIpaktnueckoe 3aHsaTHe Ned PerieHWe SKCIEPUMEHTATBHBIX 3aJa4 IO TEMeE:
"OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH"

IIpopunabHble W NpPodeccHOHATIBLHO 3HAYHUMbIE JJIEMEHTbI COJAEePKAHUSI. 3HAYCHHE
OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX ~ pEAKIUMH B MOPUPOAE M  HA  NPEANPUITHIX
JKENE3HOAOPOKHON oTpaciu. OKUCIUTETBHO — BOCCTAHOBUTEIBHBIE MPOIECCH KaK OCHOBA
MPOIIECCOB KOPPO3UH METAIIIOB, PaOOTHl XUMHUYECKHX MCTOYHUKOB TOKA U aKKYMYIIATOPOB U
T.0.

OK 01 OK 02
I1K 2.3
JIP 4,16,23,30

Tema 2.2 DuekTpoJuTHYECKast
JUCCOIUAIIMA U HOHHBII 00MeH

2.2.1 PacTBOpeHHe Kak (PU3UKO-XUMHUYECKUH MpoLecc.

OK 01 OK 04
I1K 2.3
JIP 4,16,23,30

Conep:kanue y4eOHOT0o MaTepuaJa
Teopust yIeKTpoIUTHYECKON nuccounanuu. MIoHbl. DeKTpoInThl, HEAIEKTPOJIUThL. Peakiyu




2

noHHOTO 0OMeHa. CocTaBlieHUE PeaKIfii HOHHOTO OOMEHA ITyTeM COCTABJICHHS MX MOJHBIX U
COKpAIICHHBIX MOHHBIX ypaBHEHUI. KNCI0THO-OCHOBHBIEC peakiny. 3aJaHusl Ha COCTaBJICHUE
HMOHHBIX PEaKLIHi.

[IpakTUueckoe UCIOJIb30BAaHUE PEAKIIMIA MOHHOTO 0OMEHa U THAPOJIN3a B TEXHOJIOTMUYECKUX
MpoIECcCax JKeJIEe3HOAOPOKHOTro TpaHcnopTa. [[oHATHA: TalbBaHOCTETHS, TAIbBAHOILIACTHKA,
MX IIPAKTUYECKOE 3HAYEHUE B JKEJIE3HOAOPOKHOM XO35MCTBE.

2.2.2 JlaboparopHoe 3ansitue (padora) Nel "HccnenoBaHue CBOWCTB 3JIEKTPOJIMTOB.
Omnpenenenne pH cpensl pactBopoB. Teopus 31EKTPOIUTUUECKON JUCCOIHAITIN"
IpoduibHbie U MpodecCHOHATBHO 3HAYUMBIE JIEMEHTHI COePKAHUA. AKKYMYJISTOPBI:

OPUHLIMI HMX paboThl, UX MPUMEHEHHE B YCTPOHCTBAX M MpHOOpax AIEKTPUUYECKUX
YCTaHOBOK U CETEH.

OK 01 OK 04
I1K 2.3
JIP 4,16,23,30

2.2.3 JlaGopaTopHoe 3ansitue (padora) Ne2 "Peakiyu nonnoro oomena. ['maponus comneit”
IIpodpunbHbie 1 MpodeccHOHATBHO 3HAYNMBbIE JJIEMEHTHI cojep:kanus. [[puMeHeHrne Ha
YKEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIIMU MOHHOTO OOMEHA JIJIsl YMSATYCHHS BOJbI (CHIKEHUE
KOHLIEHTPallul HOHOB Ca® u Mg2+). I'maponus Ha HPENNPUATHIX KEIE3HOLOPOXKHOIO
TpaHCIOPTA.

OK 01 OK 04
I1K 2.3
JIP 4,16,23,30

Pa3nen 3. CtpoeHune BenmecTBa U CBOMCTBA HEOPraHNYECKHX BelleCTB

14

Tema 3.1
HOMEHKJIaTypa

Knaccuduxkarus,

n

HEOPTraHNYCCKUX BCIICCTB

CTpOCHHE

3.1.1 OCHOBHBIC KJIACCHI CI0KHBIX HEOPTaHUYCCKUX COCIUHECHUH.

OK 01 OK 02
I1K 2.3
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

[Tpenmer Heopranuyeckoit xumuu. Knaccudukaius Heopranuueckux BemiecTs. [IpocTeie u
cloxHbIe BemecTBa. (OCHOBHBIE KIIACCHI CIIOXKHBIX BEIIECTB (OKCHUIBI, THUAPOKCHUIIBIL,
KHUCTIOTBI, COJIM). B3auMOCBSI3b HEOPraHWYECKUX BEIIECTB. ATpEraTHble COCTOSIHHS
BemecTBa. Kpucramnumdeckre U amop(HbIE BElIEeCTBA. THIbI KPUCTALTUYECKUX PEIIETOK
(aTromMHasi, MONEKyNIsSpHAsi, WOHHAs, METAJUIMYecKas). 3aBUCHUMOCTh (PH3UYECKUX CBOWCTB
BEIIECTBA OT THUIA KPHUCTAJUIMYECKOW pPEIMIeTKH. 3aBHCHUMOCTh XUMHUYECKOW aKTUBHOCTH
BEIIECTB OT BUJA XUMHUYECKOW CBSI3M M THUMA KPUCTALTMYECKOW pemeTku. [IpuduHbI
MHOT000pa3usl BEIIECTB

3.1.2 MlpakTHyeckoe 3anstue Ne5S PemeHne dKCIEpUMEHTANBHBIX 3a/1a4 10 Teme: YucThie
BELIECTBA U CMeCH. [[ucnepcHble CHCTEMBI.

IpoduabHbie U NMPOPecCHOHATBHO 3HAYUMBbIE 3JIeMeHThI coaep:kaHusi. CTEKIOMIaCTUK
KaK OCHOBA JIJIsl U3TOTOBJICHUS JIETaJe YCTPOWCTB U MPUOOPOB AIEKTPHUECKUX YCTAaHOBOK U

OK 01 OK 02
I1K 2.3
JIP 4,16,23,30




1 2 4
ceTen..
Tema 3.2  ®wusuko-xummdeckue | 3.2.1 Meramisl. [Tonoxenue B [ICXD JI.1. MenneneeBa, ocobeHHocTr ctpoeHus. Kopposus OK 01 OK 02
CBOMCTBA HEOPraHUYECKMUX BEIIECTB | METAJIIOB. MeETObI 3aIIUThl KOHCTPYKLUN ITOABUKHOIO COCTaBa I1K 2.3
JIP 4,16,23,30
Copaepxxanue yueOHOIro MaTepuasa
Metamnbl. OOuiue usnueckue U XMMUYECKHEe CBOMCTBA MeTauioB. CrocoObl MOTydYeHHUS.
3HaueHUE METAVIOB M HEMETAUVIOB B MPUPOAE U KUHEACSITEIbHOCTU YEJIOBEKa H
opranu3MoB. Koppo3usi MeTannoB: BHUIBI KOPPO3UH, CHOCOOBI 3alUThl METaNIOB OT
KOpPpO3UH
3.2.2 Ilpaktuyeckoe 3ansitue Ne6 PemieHne -SKCIEpUMEHTATBHBIX 33Jad IO TeMe:
"Meramibr"
IIpodpunabHbie 1 PO ecCHOHAILHO 3HAYNUMBbIE JJIEMEHTHI COoAepkaHus. B Xo3siicTBe OK 01 OK 02
AIEKTPU(UKAIIMA ¥ YHEPTETHKU OCHOBHOE KOJMYECTBO I[BETHBIX METANIOB PACXOMYIOTCS K 2.3
IpU PEMOHTHBIX PabOTax Ha KOHTAaKTHOM ceTH (3aMeHa MEIHBIX KOHTAKTHOTO IMPOBOJA U P 4.16 ’23 30
HECYIIETO TPOCa), a TAKKE MPU YCHUICHUH U PEKOHCTPYKIIUU YCTPOUCTB AJIEKTPOCHAOKEHUS. T
Oco0eHHOCTH KOPPO3HMH  3KEJIE3HOJIOPOKHBIX OMOpP KOHTAKTHOM CETH, PACHOJOKEHHBIX B
Pa3IMYHBIX KIMMATHYECKUX MOSCAX.
3.2.3. Hemeramnsl. [Tonoxenue B [ICXD JI.M. MenaeneeBa, 0COOEHHOCTU CTPOSHUS OK 01 OK 02
IK 2.3
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia
Hemerannel. OOmue ¢u3nueckue W XHUMHUYECKHE CBONCTBA HEMETaUIOB. THUMHUYHBIE
cBoiictBa HemetayuioB [V- VII rpynn. Knaccudukanus u HOMEHKIATypa COEIUHEHUI
HeMeTauioB. [IpuMeHeHne BaXHEUIINX HEMETAIIIIOB U X COEAMHEHUI B KEJIE3HOIOPOKHOM
xo3siiicTBe KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOE
3.2.4 TIpaktudeckoe 3ansitue Ne7/ PemieHue OSKCIIEPUMEHTATBHBIX 3aJad [0 TEMeE:
" " OK 01 OK 02
Hemeranisl K 2.3
IMpoduabHbie U MPodeccCHOHAIBLHO 3HAYUMBbIE 3JIEMEHThI coaep:xanus.. CeleH — OCHOBa TIP 4.16.23.30
JUTSL U3TOTOBIICHUS BRIIPSIMUTENEH U (JOTORIEMEHTOB. T
Tema 33 Wnentndpukanus | 3.3.1 ['eneTnueckast CBSI3b HEOPraHUIECKUX COSTMHEHHUN OK 01 OK 02
HEOPraHUYECKUX COCAVHECHUIN Hrorosasi koHTpoJIbHasi padora Nel I1K 2.3
JIP 4,16,23,30

Coaep:xaHue y4eOHOIr0o MaTepuaJia




1 2 3 4
XUMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKHX BemiecTB  (OKCHIOB,
THJPOKCHJIOB, KHUCIOT, COJEeH W Jp.). 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB IMPOCTHIX
BEIIIECTB, BOJOPOJIHBIX COCIUHEHUH, BBICIIMX OKCHUAOB M TUAPOKCHIOB. MneHTnduxanms
HEOPraHMYECKUX BEIIECTB C HCIOJB30BAaHMEM HX (DU3UKO-XUMHUYECKHUX CBOMCTB,
XapaKTEpPHBIX KAYECTBEHHbIX peakLuil
Hmoz | cemecmpa: MaxkcumanbHas yuyeOHast Harpy3ka (Bcero) 32
O0s3aresbpHas ayUTOpHas yueOHast HarpysKa (BCero) 32
IIpaKTUIECKUE 3aHATUA 14
nabopaTopHble 3aHATHS (PabOTHI) 4
KOHTpOJIbHast paboTa 2
Pasnen 4. CTpoeHue u CBOMCTBA OPraHMYeCKUX COeHMHEeHUIt 32
Tema 4.1 Knaccudukanus, | 4.1.1 [Tonarue 06 opraHMYecKuX BEIIECTBAX, UX MPUMEHEHHUE Ha KEJIC3HOM JTI0pore. OK 01 OK 02
CTpPOEHUE u HOMEHKJIaTypa IK 2.3
OpraHUYECKUX BEIIECTB JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia 2
IlosiBieHre M pa3BUTHE OPraHUMYECKOW XMMHM Kak Haykd. IIpeaMmer opraHm4eckol XUMMH.
MecTo M 3HaueHHME OpPraHMYECKONM XMMHHM B CHCTEME ECTECTBEHHBIX HayK. XHMHUYECKOE
CTpOCHHE KakK TMOpPSJIOK COEIMHEHUS aTOMOB MOJIEKYJE COIJIACHO MX BaJEHTHOCTH.
ITpuMeHeHrEe OpraHMUYECKUX BEILIECTB Ha JKEJIE3HOM Jopore
4.1.2 Teopust A.M. Byrneposa. Knaccudukanust opraHMuecKruX BEIIECTB. OK 01 OK 02
IK 2.3
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2
[TonokeHus TEOpUM XUMUYECKOTO CTpOeHUsl opraHmdeckux coeaunenuit A.M. Bytieposa.
VYrnepoaHsli CKENET OPraHNn4eCKOW MOJIEKYJIbI 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMHUYECKOTO
crpoeHust Monekyi. M3omepust u m3omepsl. IlonstTe o dyHkunMoHanbHOW rpymme. Panukan.
[TpuHIMITEl KIaccCUPUKALIMK OpraHUYECKUX CcOoelMHEeHuH. MexayHaponHash HOMEHKIarypa u
MPUHLMITB] HOMEHKJIATYpPbhl OPraHUYEeCKUX COeTMHEHHUN
Tema 4.2 CpoiictBa opranudeckux | 4.2.1 AnKaHbI: COCTaB, CTPOSHUE, TOMOJIOTHICCKHH PSJL. OK 01 OK 02
COEIMHEHUI IIK 2.3
JIP 4,16,23,30
Conep:kanue y4eOHOTr0o MaTepHuaa 2

[TpenenpHBIe YrIIeBOAOPObI (AJIKaHBI M HUKJIOANKaHb). (OCOOEHHOCTH KIACCH(DUKAIUU H




2

HOMEHKJIATYphl, H30MepHus, (pu3nyecKkue CBOWCTBA, XHMHUYECKHE CBOMCTBA, CIOCOOBI
noigydeHus. l'opeHne MeTaHa Kak OIMH M3 OCHOBHBIX MCTOYHMKOB TEIUIa B
IPOMBIIIICHHOCTH U ObITY. CBOWCTBA MPUPOTHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B MIPHPOJIE
Y IPUMEHEHUE AJIKAHOB.

4.2.2 Tlpaktuuyeckoe 3aHsaTHe Ne8 PemieHue HKCHEpUMEHTAIBHBIX 3a/Jad IO TEMe:
"CpaBHUTE/IbHAS XapaKTEPUCTUKA METaHa U dTaHa"

I[popunabubie U nNpodeccHOHAIBLHO 3HAYHMBbIE JJIeMEHTHI colepxkanus. JKunkue
yIaeBOIOPOAbl (OCH3UMHBI, KEPOCUHBI, COISIPOBBIE Maciia, Ma3yT) - B KaueCTBE TFOPIOYETO B
JIBUTATEIISIX BHYTPEHHETO CTOPAHMsI ITOIBHYKHOTO COCTABA )KEJIE3HOJOPOKHOTO TPAHCIIOPTA.

OK 01 OK 02
I1K 2.3
JIP 4,16,23,30

4.2.3 Ankensl, ankaaueHbl. CocTaB 1 OCOOCHHOCTH CTPOCHUS

OK 01 OK 02
I1K 2.3
JIP 4,16,23,30

Coaep:xxanue yueOHOIro MaTepuaJia

HenpenenbHble (ankeHbl, alKUHBI M ankagueHbl). OcoOeHHOCTH KIacCH(PHUKAUU |
HOMEHKJIATyphl, Hu30Mepusi, (U3MUYECKHE CBOWCTBA, XHWMHUYECKHE CBOMCTBA, CIOCOOBI
nonyueHusi. ['opeHue aieTuieHa Kak HCTOYHHMK BBICOKOTEMIIEPATypHOTO IUTAMEHU IS
CBapKM U pe3ku MeTamioB. [IpakTuyeckoe MPUMEHEHHE aJKEHOB M aJKaJHeHOB B
JKEJIE3HOAOPOKHOM XO3SIMCTBE

4.2.4 Ilpaktuyeckoe 3ansitue Ne9 PemeHue -SKCIIEpUMEHTAIBHBIX 334ad IO TEME:
"ITosrydeHne 3TUIIEHA U U3YyYEHHE €r0 CBOMCTB"

IIpoduiabHbie U npodeccHOHANBHO 3HAYHMMBbIE 3JIEMEHThI cofep:kaHuA. [IpumeHeHUs
MOJIMMEPOB Ha MPEANPHUATHIX JKEIE3HOMOPOKHOIO TPAaHCHOpTa JUIsl AJIEKTPOM3OJISALIUH,
[TpoayKThl MOAMMEpU3allUd OKCHAA ATHJIEHA — AMOKCH] (KOMIIOHEHT SMOKCHIAHON CMOJIbI)
NpUMEHSIeTCs IS 3aJIUBKU TpaHC(OpMaTOpPOB, KOHTYPHBIX KaTyLIEK U Apoccesied, KOTOpble
o0ecnevynBaroT YCTOMYMBOCTD allllapaTryphl K yJapaM U 3JIEKTPOU30JISIUN

OK 01 OK 02
I1K 2.3
JIP 4,16,23,30

4.2.5 IlpakTtuyeckoe 3anaTHe NelO PemeHne sKCHepUMEHTANbHBIX 337a4 IO TEME:
"AueTniieH u ero romoiaoru” (AJIKUHBI)

IIpopuiabHbie ¥ NpodecCHOHATBHO 3HAYUMbIE JJIEMEHThI coaep:kaHus. [IpuMenenue
MOJIMMEPHI Ha OCHOBE MPOW3BOJIHBIX AJTKMHOB B KA4eCTBE M3OJISIIUU 3AIIUTHBIX 000JIOUYEK
Ka0eJIbHBIX U3JIEJIUI U TPOBOJIOB.

OK 01 OK 02
I1K 2.3
JIP 4,16,23,30

4.2.6 Apensl. CocTaB, CTpOCHHUE, TTOTYICHUE

OK 01 OK 02
I1K 2.3
JIP 4,16,23,30




2

Conep:xanue yueOHOro MaTepuaJia
OcoOenHocTH KJIacCU(PUKAMM W HOMEHKJIATYphl, H30Mepus, (QU3NUYECKHe CBOICTBa,
XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJIYICHUSI.

4.2.7 TIpaktuueckoe 3ausitue Nell Pemienuwe skcrepuMEHTaIbHBIX 3aJad 10 TEMeE:
"CpaBHUTENbHAS XapaKTEPUCTUKA CIIUPTOB"

IpoduabHble 1 MPodecCHOHAIBHO 3HAYMMBbIE 3JIEeMEHThI coaep:xkaHusi. OTHOATOMHBIE
CHHPTHl — KaK OCHOBa JIAKOKPACOYHBIX MAaTEPUATOB HAXOASAIIMX CBOE INPUMEHEHUE B
JKEJIE3HOJJOPO’)KHOM  XO3sIMCTBE  (Kpacka [UIsl TOKPBITUS  YCTPOHCTB H  NpuOOpPOB
AIIEKTPUUYECKUX YCTAHOBOK M CETEW; IUIACTU(HUKATOPHI, MPUMEHSEMBIE B CBETO-, TEPMO-,
MOp030-, BIIArOCTONKUX JETANAX JIEKTPUUECKUX YCTAaHOBOK M ceTelt u T.1.). [Ipaktuyeckoe
3HAYCHHE aPOMATHYECKUX CITUPTOB M MX MPOM3BOTHBIX B KEJIE3HOIOPOKHOM XO3SHCTBE.

OK 01 OK 02
I1K 2.3
JIP 4,16,23,30

4.2.8 Anpneruasl. Kap6oHossie kucinoTel. CocTaB, CTpOCHUE, KiIacCHUpUKAIUS

OK 01 OK 02
I1K 2.3
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

OcoOenHocTH KJIacCU(PHUKAIMM W HOMEHKIATyphl, H30MepHs, (u3Mueckue CBOMCTBA,
XUMHNYCCKUEC CBOﬁCTBa, CIIOCOOBI IMMOJIYUCHUS. MpU1a Kak COJIM BBICIINX Kap6OHOBI)IX KHCJIIOT,
ux Moroliee neictaue. CoxHble 3QUpbl KaKk TPONU3BOAHBIE KAPOOHOBBIX KUCIOT.

4.2.9 JIabopaTopHoe 3ansTHe (padora) Ne3 "CBoiicTBa abAeTHI0B U KAPOOHOBBIX KUCIOT"
IIpopuniabHble W NMpodecCHOHATBLHO 3HAYMMBIE 3JIEMEHTBI COJEePKAHMSA. AHUIUHO-
q)OpMaJ'II)I[GFI/II[HBIG — KOMIIOHCHT 3JICKTPOHU3OJIAIIMOHHBIX JIAKOB, HCO6XO)II/IMBIX B
AIIEKTPOTEXHUYECKOU armaparype. MypaBbUHBIN albaeru] Kak KOMIIOHEHT OakeIMTOBOTO
JaKa, SBISIOIIMMCS AaHTUKOPPO3UOHHBIM TOKPBITHEM JJIsi  YCTPOHCTB U NpHOOpPOB
ANEKTPUUYECKUX YCTAHOBOK U ceTed. TeKCTOIUT Kak OCHOBa JJii M3rOTOBJICHUS
AIEKTPOU30JIATOPOB. [[puMeHeHne aneToHa B KEIe3HOJAOPOKHOM Xo03siicTBe. [Iprumenenune
1IaBEJIEBOM KUCIOTHI JUIsl OYMCTKHA METAJUIOB OT P>KABUMHBI M HAKUIIH.

OK 01 OK 02
OK 04
I1K 2.3

JIP 4,16,23,30

4.2.10 TIpakTudeckoe 3aHsTHe Nel? PerieHne SKCIEPUMEHTAIBHBIX 3aJad IO TEMeE:
"Crnoxuble 3¢upsl. Kupsl. [Toustue o CMC"

IIpopuiabHbie U NMPOPecCHOHATBLHO 3HAYMMBbIEC JJIEMEHThI cojep:xkaHusa. byrunanerar
KaKk KOMITOHEHT NeHTaTaleBbIX HMajei, HCHOJIb3yeMBIX JJIi OKPAacCKU YCTPOMCTB H
OpuOOpPOB  IEKTPUUECKUX  YCTAHOBOK M CETeHl;  DIEKTPOM3OJSALMOHHBIX  JIAKOB,
IIPUMEHSIEMBIX [P PEMOHTE YCTPOMCTB IEKTPUUECKUX YCTAHOBOK U CETEH.

OK 01 OK 02
I1K 2.3
JIP 4,16,23,30

4.2.11 AMuHBI. AHUIUH

OK 01 OK 02




1 2 3 4
I1K 2.3
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2
OcoOenHocTy KjacCU(PUKAMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYECKHE CBOICTBA, CIIOCOOBI MOJIY4YEHUS.
4.2.12 JladoparopHoe 3aHsitue (padora) Ne4 "AmuHokucnorel. benku. Pacmo3naBanue 2 OK 01 OK 02
BOJIOKOH" OK 04
IIpoduiabHbie U npodeccHoOHATbHO 3HAYMMBbIE 3JIeMEHTHI coJep:kaHusa. [IpumeneHue K 2.3
KJIEs Ha OCHOBE IOJIMaMHU/IA JJIs CKIIEMBAHUS YCTPOKCTB 2JIEKTPUYECKUX YCTAHOBOK M CETEH. JIP 4,16,23,30
Tema 4.3 WNnentudukanus | 4.3.1 JlabopaTropHoe 3ansaTue (padora) Ne5 "CpoiicTBa yrieBomaos" 2 OK 01 OK 02
OpraHNU4YeCKUX BEIIIECTB, ux | [IpopuiabHbie M 1NpodecCHOHAIBLHO 3HAYUMbIE 3JIEMEHTHI cojep:KaHus. DPUps OK 04
3HAYEHUE U MPUMEHEHUE B OBITOBOM | MACISHOW KHUCIIOTHI, 0Opa30BaHHbIE MACISIHOKUCIBIM OpOXKEHUEM IJIFOKO3bI, UCIOIb3YHOTCS I1K 2.3
U TPOU3BOJICTBEHHOU JESITENBbHOCTH | KaK IIACTU(UKATOPHI JIAKOB U1l YCTPOMCTB U MPHOOPOB AIIEKTPUUECKUX YCTAHOBOK M CETEH. JIP 4,16,23,30
YeJI0BEKa 4.3.2 Ponp XuMuUM B OOECIEYCHHWH OKOJOTHYECKOW, HHEPreTUYEeCKOM U MHIICBOR OK 01 OK 02
0e301acHOCTH IK 2.3
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia 2
Ponbp opranuueckoil XMMHMM B pEIIEHUU MPOOJIEM DSHEPreTUYecKol Oe30MacHOCTH, B
Pa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX MAaTE€pUAIOB, HOBBIX MCTOYHHUKOB 3SHEPruu
(ampTEepHAaTUBHBIE MCTOYHUKHM 3Hepruu). OMacHOCTb BO3JEHUCTBUS Ha >KUBBIE OPraHU3MBbI
OpraHMYECKHUX BEIIECTB OTAEJIbHBIX KJIAccoB  (YIJIEBOAOPOJbI, CHHUPTHI, (HEHOJIBI,
XJIOPOPraHUYEeCKHEe MPOU3BOJHBIE, aJbACTUABI U Jp.), CMBICI IOKa3aTels MpPeaesbHO
JIOTTYCTUMOW KOHIEHTPALUU
Pa3nes 5. Kunernueckne 1 TepMOXMMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX pPeaKIui 2
Tema 5.1 Ckopoctp xummyeckux | 5.1.1 IpakTuyeckoe 3ansitue Nel3 Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PaCUETHBIX 2
peakuuii. XMMHUYECKOE paBHOBECHE | 3aaad 1o TeMme: "CKOpOoCTh XUMHUYECKHUX PeakIil. XuMu4yeckoe paBHoBecHe" OK 01 OK 02
I[IpoduiabHbie U npodeccMoOHAIBLHO 3HAYMMbIe 3JIeMEHTbl cojep:kaHus. bydepHbie I1K 2.3
PacTBOPHI B TEXHOJIOTHUECKHX TpoIieccax (P AIEKTPOXUMUYECKOM HAHECEHUH 3aIllUTHBIX JIP 4,16,23,30
TOKPBITHH, B TPOM3BOJICTBE KPACUTEIICH)
Pa3nes 6. PacTBopbl 2
Tema 6.1 [TorsTue o pacTBopax 6.1.1 IlpakTuueckoe 3ansaTue Neld PemeHue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
3a1a4 1o TeMe: "PacTBOpHI, UCIONB3yeMble B OBITOBOM M MPOM3BOJCTBEHHOM AEATEIBHOCTU I1K 2.3
yesoBeka” JIP 4,16,23,30




1 2 3 4
Pasjnen 7. Xumus B ObITY U IPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKa 4
Tema 7.1 Xumus B ObiTty u | 7.1.1 HoBelilue 10CTHIKEHNUS XUMUUYECKOW HAYKH U XMMUYECKON TEXHOJIOTUH OK 01 OK 02
IIPOU3BOJICTBEHHOW  JEATEIbHOCTU OK 07
YelioBeKa IIK 2.3
JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepuaJia 2
Hogelimme n0CTMKEHHMS XMMHUYECKOM HAYKM M XMMHYECKOW TEXHOJOruu. Poiib xumuum B
o0ecriedeHNH JKOJIOTHYECKOH, JHEPreTHYeCKOW ¥ MHIIEBOM O€30MacHOCTH, Pa3BUTHU
MenuIHbL. [IpaBuia movcka U aHaM3a XUMUYECKON WH(POPMAIMY U3 Pa3IMIHbIX UCTOYHHKOB
(nayunast ¥ yueOHO-HaYy4YHas IUTEPATYypa, CPEACTBA MacCOBOU MHpOpMannu, ceTh MHTEpHET)
7.1.2 Tlpome:xkyTouHas aTrecTanus no pucuuiuimne. J{uddepennupoBanuslii 3auet 2 OK 01 OK 02
OK 07
IIK 2.3
JIP 4,16,23,30
Hmoz || cemecmpa: MakcumanbsHas yueOHas Harpyska (BCero) 40
Oo0s3aresbHas ayJUTOpHas yaeOHast Harpy3Ka (BCcero) 40
MPAKTUYECKHUE 3aHITHS 18
1abopaTopHbie 3aHATHUS (PaOOTHI) 6
TG depeHIMPOBaHHBIN 3a4eT 2
Hroro: MakcumanbHas yueOHast Harpyska (Bcero) 72
O0s3aresbHas ayJUTOpHas yueOHast Harpy3Ka (BCero) 72
MIPAKTUYECKHE 3aHATHS 28
1abopaTopHbIe 3aHATHUS (PaOOTHI) 10
KOHTpOJIbHAs paboTa 2
HUmoeosas ammecmayus 6 hopme nuddHepeHIInpOBaHHOTO 3aUeTa 2




3. YCJIOBUS PEAJIMBALIAU TIPOT'PAMMBI YYEBHOU JUCITATLTAHBI
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecleYeHH IO

YuebHas ayauTopust JJisi NMPOBEACHUSA 3aHATHH Bcex BU/A0B, NPEAYCMOTPEHHDbIX

o0pa3oBartebHON nporpammoii Jlabopatopust Ne 2303 «Xumun v OHOJIOTHI

ObopynoBanue:

-KOMIIbIOTEp B cOope — 1 miT.,
-TeJIeBU30D, BUACOMArHuTopoH — 1 mr.,
- CTOJI YYEHUYECKUM - 15 mrT.,

- cTya - 30 .,

- mkad KHWKHBIN- 2 MIT.,

- mkad miaTsHoi — 1 mwr.,

- KHMDKHAs MmoJika — 1 1mT.,

- MUKPOCKOTIBI — 21IIT.,

- mKad BBITSKHOM - 1 1mIT.,

- HA0Op XUMHUYECKUX PEAKTUBOB TIO

OpraHUYecKoi XumMuH -15 mr.,

- Ha6op XUMHUYCCKHX PCAKTUBOB I10 HeOpFaHquCKOﬁ XHMHH -15 mT.

Harnsaneie y‘Ie6HHe MocoOUs — IUIAKATHI 1O JUCIUIIIIMHE «XHUMU

Ilepeyenr JWIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOro0 MPOrPAMMHOIO

odecreyeHus:
Cucremnoe u npukaagnoe IO
rygn HaumeHnoBanue No munieH3un
1 |Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |Microsoft Open License 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL  |Microsoft Open License 60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL Microsoft Open License 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 |Microsoft Windows 10 Microsoft Open License 65785999
11 |ABBY FineReader 11 Kopob6ounast (pa3ubiit Ne Ha Kax 106
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrenr-dunbtp SKYDNS 10-05109
IIporpammuoe obecnieuenue no GNU General Public License (cBo6oano
pacnpocTpaHsiemoe)
Ne IlepeueHb
1 | Open Office
2 | Moii Oduc
3 | Gimp




3.2. UudopmanmonHoe odecnevyeHue peajnu3anu NporpaMmmbl

IlepeueHs pekoOMeHIyeMbIX Y4eOHBIX HW3IAHHH, TOMOJTHHUTEILHOW JUTEPATYPHI
HNHuTepHeT-pecypcoB, 6a3bl JaHHBIX OMOIHOTEYHOr0 (POHAA:

3.2.1.0cHOBHBbIE HCTOYHUKH:
1. AadunorenoBa N.B. Xumusi: y4eOHUK W TPAKTHUKYM I CPETHETO MPOPECCHOHATHHOTO
obpazoBanust / U.B. Audunorenora, A.B. babkos, B.A. IlonkoB.- 2-¢ u37., ucnp. U JIOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2.JlonoIHUTEIbHbIE HCTOYHUKH:
1. I'ycesa, E.B. Xumus mis CIIO.: yue6.-metoz. mocodue / M.P. 3uranmmuna, JI.1. Kynukosa;

Kazan. nam. uccnen. rexuon. yH-T; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mara obpamienus: 31.03.2023) / - Pexxum qocTyma: 11 aBTOPH3. MOJIb30BaTeNeH.

2. YepnukoBa H.IO. Xumus B gocTynmHoM wu3noxeHuH: ydeOHoe mocodbue s cmo / H.IO.
UYepHukosa.- 2-¢ u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c¢. — ISBN 978-5-8114-9500-
9. - Tekcr: omextponsbii // Jlamb: snekTpoHo-OmOmmoreunass cucrema. - URL:
https://e.lanbook.com/book/195532 (mara oGpamienusi: 31.03.2023) / - Pexum moctyma: s
ABTOPU3. MOJIb30BATENCH.

3.2.3 UnTepHeT — pecypchbl:

1. HayyHo-nomymsipHbIM NPOeKT «DIeMeHThl 0OJbIION HayKH « ((pU3MKa, XUMHUS, MATEMaTUKA,
acTpOHOMHS, HayKa O >KM3HH, Hayka o 3emse). HoBocTu Hayku, KHHTH, Hay9HO-TIOMYISPHBIC

CTaThbH, JEKIUH, dHIMKIoneauu. hitps://postnauka.ru/themes/chemistry - nexmuu mo XMMUM Ha

caiire [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum goctyrma: cBOOOIHBIH.

2. CaliT Hay4HO-TIONMYJISIPHOTO KypHayia «Xumus u 3u3Hby». https:// gotourl.ru/4785 Pexum
JIOCTYTa: CBOOOAHBIH.

3. CaiiT o XMMHUHU: KJIacCHYeCKHE Y4YEOHUKM, CHPABOYHUKH, SHIUKIONEIUHU, TOUCK
OpPraHMYEeCKUX M HEOPraHMYECKUX PEaKIUil, COCTaBIICHHE ypaBHEHHH peakuuit. https:// www.
xumuk.ru/ Pesxxum mocTyma: CBOOOIHBIH.

4. Tlnardpopma Zoom s MPOBECHHS OHIAWH-3aHATUN U BUA€0-KOH(pEpeHIUH. [ DIeKTPOHHBIN

pecypc]. Pexum noctyna: https://zoom.us/.

5. DnextpoHHas wuHpOpPMANMOHHO-OOpazoBarenbHas cpena H©Ha maatdhopme Moodle.

[DnexTponHbIii pecypc]. Pesxxum mocryma: https://moodle.ospu.su/
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4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOU

TACIATITAHBI

KOHTpOJ'IB N OLCHKa PpE3yJbTaTOB OCBOCHUA O6H_[606p330BaT€J'IBHOI71 JUCHUITIIMHBI

PacKpbhIBAIOTCS Yepe3 AUCIUILTHHAPHBIC Pe3yabTaThl, HAPABICHHBIE HA ()OPMUPOBAHUE OOIIMX
KOMIIETSHIIH 0 pa3/ieiaM U TeMaM COJCPKaHMs yIeOHOTO MaTepuaa.
[Tpomexyrounas arrectanus B popme nuddepeHImpoBaHHOTO 3a9eTa.

Oo6mue komnerenun (OK), Pasznen/Tema THI olleHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepoOnpHUATHI
OK.01 P1: Tema 1.1 - YCTHBIN 0mpoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJICHHE
MK 2.3 P3: Tema 3.1 XUMHYECKUX POPMYI;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanusa Ha HMCIOJIb30BaHUSA
JP 2,4,16,23,30 4.3 XMMHYECKOW CHUMBOJIMKH H
P5: Tema 5.1 Ha3BaHUU COEOUHEHUN IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTYHapOAHOT O COI03a
TEOPETUYECKON M IIPUKIIATHON
XUMHH u TPUBHAIILHBIX
Ha3BaHMI IS COCTaBJICHUS
XUMHUYECKUX POPMYI;
- 3aciymuBaHue COOOUICHUMN
1 OLICHKA UX IOATOTOBKH;
- Pesynprar  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEIIbHBIX padoT;
- PesynpTaT  BBINONHEHUS
MPaKTUYECKON paboOThI;
-IIpakTuKO-OpUEHTUPOBAHHBIE
3aJ]aHM;
- [Ton6op, aHajau3 51
npeoOpazoBaHue yaeOHOMU
uHpopMauu
OK.02 P1: Tema 1.1 - YCTHBIN ompoc
P2: Tema 2.1 - 3achnymuBaHuEe COOOIICHHIA
IIK 2.3 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA MX IOATOTOBKH;
3.3 - 3amaHusg Ha HUCHOJIb30BaHUSA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMHUUECKOH CHUMBOJIUKHA U
4.3 Ha3BaHMIl COCAWMHCHHUU MO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOAHOT O COr03a
P7: Tema 7.1 TEOPETUYECKON M TPUKIIATHOU
XUMHH u TPUBUATBHBIX

Ha3BaHMM JUISI  COCTaBJICHUS
XUMHUYECKUX POPMYIT;

- PesynpraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- Pesynmprar  BBINOJIHEHMS
MIPAKTUYECKON paboThI;




-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Ilombop, aHamuz
npeoOpa3oBaHue yaeOHOMH
uHpOopMaIuu

OK.04
IIK 2.3

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymuBaHue COOOLICHUM
U OLIEHKA UX MOJTrOTOBKHU;

- 3ajaHus Ha MCIOJIb30BaHUS
XUMHUYECKOH CHMBOJUKUA U
HAa3BAHUM  COCJUMHEHUN IO
HOMEHKJIAType
MEXyHapOIHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHUH U TPUBHAIBHBIX
Ha3BaHWM 11 COCTaBIICHUS
XUMHYECKUX POPMYIT;

- PesynpTaT  BBINONTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PabOT

- PesymbTaT  BBINOJTHCHHS
MPAKTUYECKON pabOTHI;

- PesymbTaT  BBINOJTHCHHS
nabopaTopHO PabOTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Iloxbop, aHAIM3 |
npeoOpa3oBaHue yueOHOU
nH(popManun

OK.07

IIK 2.3

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHbBIE
3aJIaHus;

- Ilombop, aHamuz
npeoOpazoBaHue yaeOHOU
uH(popManuuy,

5 HEPEYEHbB UCIIOJIB3YEMbBIX METOJOB OBYUEHMUSA

5.1 TlaccuBHBIE: OIpPOC, PEMPOIYKTUBHBIC YIPAKHEHUS IO 3aKPEIUICHUIO M OTpPabOTKe

HN3YUCHHOT'O MaTCpualia

5.2 AKTUBHBIE UM HHTEPAKTHUBHBIC: 3BPUCTHUYECKHE Oecedbl, IUCKYCCHH, KpYIJIBIA CTOJI,

MMpE3CHTal s, BUKTOPHHA, KBECT.




