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1 HACIIOPT PABOYEI TPOrPAMMBI YYEBHOW JUCUMILINHBI
OVl 12. XUMHUS

1.1 Ob6aacTh npuMeHeHusi padbo4eil MpPOrpaMmmbl
Pabouas mporpamma yyeOHOM JUCIMILIMHBI SBISETCS YacTbIO MPOTPaMMbI CpeIHEro (IOJHOTO)
oOmiero oOpaszoBanusi no crnenuansHocTd  CIIO 09.02.07 WudopmauuOHHBIE CHCTEMBI U
IpOrpaMMHUPOBAHUSL.
[Ipu peanuszauuu pabodeld mporpaMMbl MOTYT MCIOJIb30BATHCS pa3iMyHble 00pa3oBaTEIbHbIE

TEXHOJIOTUM, B TOM YHUCII€ JUCTAHLMOHHBIE OOpa30BaTENIbHBIE TEXHOJIOIMH, DJIEKTPOHHOE OOydeHHE.
Pabouasi mporpamma yueOHOM IUCHMIUIMHBI MOXET OBITh UCHOJNb30BaHAa B MPO(EecCHOHAIBHON
MOJITOTOBKE, MEPETOArOTOBKE U MOBBIIICHUN KBATHU(PUKAIIMU pabodux 1o mpodeccusM: IIeKTPOMOHTED
KOHTAaKTHOM CE€TH; ODJIEKTPOMOHTEP MO SKCIUTyaTallud PACTPENCIUTENIbHBIX CeTeH; JIEKTPOMOHTED
TATOBOM MOJICTAHLIUH.

1.2 Mecto yueoHoii nucunmiunbl B cTpykrype OIIOII-TIIICC3:

OOmeoOpazoBarenpHas ~ UCHMIUIMHA — «XUMUSD»  M3ydaeTcsi Ha  0a30oBOM  YpOBHE B
00111e00pa3oBaTeIbHOM — IIMKJIE  y4EOHOTO IUIaHA OCHOBHOW TPO()ECCHOHATBHON — 00pa30oBaTeIbHOM
IporpamMMbl YKPYITHEHHBIX TPYIII CrielHanbHOCTeH / podeccuit

TpyI0eMKOCTb TUCHUILTHBI «XUMHsD) HAa 0a30BOM YPOBHE COCTABIISET 72 4yaca, M3 KOTOphIX 64 daca —

0a30BbIii MOYJIb (6 pa3nenoB) U & YacoB — MPHUKIATHON Moaynb (1 pasmern), BKIIOYAIOMIMA MPaKTHKO-
OPUEHTHPOBAHHOE COJICPKaHNE KOHKPETHON PO(ECCUN WITN CICIIHATLHOCTH.
[lpuknagHoii MOmyJ b BKIIOYACT OMMH paznuel. Pasmen 7 «Xumusg B OBITY W TPOU3BOJCTBEHHOM
JIeSITeIbHOCTH 4elloBeKa» peanusyercs: ans cnermansHoctd 09.02.07 MHopManuoHHbIE CUCTEMBI H
IPOrpaMMUPOBAHUsl Ha MaTepHalie, CBI3aHHOT'O C SKOJIOTHYECKON 0e30MacCHOCTHIO M OLICHKOM TOCIIEICTBUIM
OBITOBOI M TPOM3BOACTBEHHOM NEATENBHOCTH, MO OTPacisaM Oyayiiei MmpoecCHOHATBHON AeSTEIbHOCTH
00YYarOIIMXCA.

1.3 IlnanupyemMble pe3yJbTAaThl OCBOCHHSA Y4eOHOM JMCIUIIHHBI:
1.3.1 Ilens yueOHOM AUCITUTUIMHBIL:

@opMUpOBaHUE Yy CTYAEHTOB IPEACTABICHUS O XUMUUYECKOM COCTAaBILSIIOLICH €CTECTBEHHOHAYYHOM
KapTHUHbl MHpa KaK OCHOBbI NPUHATHS PpEIICHUH B JKU3HEHHBIX M TMPOM3BOJICTBEHHBIX CHUTyaLUsIX,
OTBETCTBEHHOI'O TIOBEJCHUS B IPUPOAHOM Cperie.

3aauu TMCIMIUIUHDI:

1) chopMupoBaTh TOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX TMPOIIECCOB U SBICHHI
B OKpy’Karolleil cpeze, LEIOCTHOW HAay4yHOW KapTUHbI MHpa, B3aMMOCBSI3M M B3aMMO3aBUCHUMOCTHU
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHs COCTABIATH (POPMYIIBI HEOPrAHMYECKUX U OPraHUYECKHX BEIIECTB, YPaBHCHUS
XUMHYECKHX PEAKIHHI, OOBSICHATD UX CMBICII, THTEPIPETUPOBATH PE3YJIbTaThl XUMHUUECKUX IKCIEPUMEHTOB,

3) copMUpOBaTh  HABBIKA TPOBEACHHS MPOCTEHINNX XUMHYECKUX HKCIIEPUMEHTATBHBIX
UCCIEA0BaHUI ¢ CcOOMoJIeHneM MNpaBui Oe30IaCHOro OOpalleHHs C BEIeCTBAaMHU M J1a0OpaTOPHBIM
000py/10BaHUEM;

4) pa3BUTh YMEHHUs WCIOJb30BaTh HH(POPMAIMIO XUMHYECKOTO XapakTepa W3 Pa3InYHbIX
HCTOYHUKOB;

5) cdopmupoBaTh yMEHHsI TPOTHO3MPOBATH MOCIEACTBHS CBOCH JICATEIIBHOCTH W XUMHYECKHX
HPHPOJHBIX, OBITOBBIX U POU3BOICTBEHHBIX IIPOLIECCOB;

6) cdopmupoBaTh NOHMMAHUE 3HAYUMOCTH JIOCTIKCHUH XMMHUUYECKOW HAYKU M TEXHOJOTHHA IS
Pa3BUTHSA COLMATIBHOM M IPOM3BOACTBEHHOM cep.
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- Ha3bIBaTh M3YUYCHHBIC BEIIECTBA 10 "TPUBUAIBHON' WIM MEXKyHApPOJHOM HOMEHKIIATYPE;

- OINpENENATh: BAJEHTHOCTb U CTENEHb OKHMCIEHUS XUMHUYECKHUX 3JIEMEHTOB, TUI XMMHUYECKON
CBS3M B COCIMHEHUSX, 3apsi/l MOHA, XapaKTep Cpelbl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCTUHEHUM,
OKHUCJIUTEIb W BOCCTAaHOBMTEJb, IPHHAUIEKHOCTh BEIIECTB K PA3IUYHBIM KJlaccaM OpraHMYECKHX
COCIUHCHMI,

- XapaKTepU30BaTh: IEMEHTHI MaJbIX MEPUOIOB MO UX NOJoKeHuto B [lepuoauueckoii cucteme
JA.UN. MenneneeBa; oO0mmMe XUMHUYECCKHE CBOMCTBA META/UIOB, HEMETAIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX M OpPraHMYECKUX COEAMHEHUI; CTPOCHME W XHMHUYECKHME CBOWCTBA W3YyYEHHBIX
OPraHUYECKUX COCTMHECHUM;

- OOBACHATDH: 3aBUCHUMOCTh CBOMCTB BEIIECTB OT UX COCTaBAa U CTPOCHUS; MPUPOTY XUMHUUYECKOH
CBA3M (MOHHOM, KOBAJEHTHOW, METAJUIMYECKOIl), 3aBHCHUMOCTb CKOPOCTH XMMHMYECKON peakuuu u
MOJIOXKEHUSI XMMUYECKOTO PaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB;

- BBIMOJIHATh XMMHMYECKUN HKCIEPUMEHT IO PACHO3HABaHUIO BaXHEMIIUX HEOPraHMYECKHX U
OpPraHMYECKUX BEIIECTB;

- IPOBOJIUTH CAMOCTOSITENIbHBIN MOMCK XUMUUECKON HH(OPMALIUK C UCTIOIb30BAaHUEM PA3IMYHBIX
UCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX HW3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHera);
MCIOJIb30BaTh KOMIIbIOTEPHBIE TEXHOJIOTHH JUIsi 00pabOTKU U Meperadll XUMUYeCcKoH MHPOpMaIK U ee
NpEeCTaBICHUS B PA3UYHBIX (POPMAX; HCIIOIB30BaTh MPHUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKON
JESITEIbHOCTH W TIOBCETHEBHOM KHU3HU IJIS: - OOBSICHEHMS] XUMHUYECKHUX SIBICHUN, MPOUCXONALINX B
npupoae, OBITYy ¥ Ha MPOU3BOJCTBE; - ONPEAEICHUS BO3MOKHOCTH MPOTEKAHUA XHUMHYECKUX
MPEBpALICHUH B Pa3JIMUHBIX YCIOBUSIX U OLIEHKH MX MOCIIEICTBUM;

- DKOJIOTMYECKH I'PaMOTHOI'O MTOBE/ICHNUS B OKPYXKAIOLIEH Cpene;

- OLEHKU BIIMSHHUS XUMHYECKOIO 3arpsi3HEHUs OKPY’KaIoLIeH Cpeapl Ha OpraHu3M ueloBeKa U
JIpYTHe )KUBbIE OPTraHU3MBI;

- Oe3omacHOro oOpalieHus ¢ TOPIOYUMH M TOKCUYHBIMU BEILECTBAMH, J1IaOOpPaTOPHBIM
o0opyaoBaHuEeM;

- IPUTOTOBJICHUS PaCTBOPOB 3aJJaHHON KOHIIEHTPAIMH B ObITY U Ha IPOU3BO/ICTBE;

- KPUTHUYECKOM OLIEHKM JOCTOBEPHOCTH XMMHYECKOM HMH(POpMAaLUMH, MOCTyNAroIleil M3 pa3HbIX
HCTOYHUKOB;

- I[IOHMMaThb  B3aUMOCBS3b  Y4EOHOM  JUCHMIUIMHBI C  OCOOCHHOCTAMH  Hpodeccuu
npoheccuoHaIbHON e TEIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS 110 JAHHOHN y4eOHOM NHCHIUIUINHE.

3HATh:



- BaXKHEWIIME XUMHUYECKUE IOHATHS: BEIIECTBO, XMMHUYECKUH DIEMEHT, aTOM, MOJIEKYIa,
OTHOCHUTEJIBHBIE aTOMHAasi M MOJIEKYJISIpHas MAacChl, WOH, aJUIOTPOIHs, W30TOIbI, XUMHUYECKas CBA3b,
3JIEKTPOOTPHULIATENIEHOCTh, BAJIGHTHOCTD, CTETIEHb OKHCIICHHUSI, MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN 00beM,
BEHICCTBA MOJIEKYJIAPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHMS, PAaCTBOPBI, DJIEKTPOJIUT W HEIEKTPOIIUT,
JIEKTPOJIUTUYECKAs AUCCOLMALMS, OKUCIUTENIb U BOCCTAHOBUTEIb, OKHCICHHE U BOCCTAHOBIICHUE,
TEIUIOBOM 3(QeKT peakuuu, CKOPOCTb XUMHUYECKOW pEaKIMH, KaTajiu3, XHMHUYECKOE paBHOBECHE,

YIIEPOIHBIN CKelNeT, (PyHKIMOHAbHAs TPYIIa, H30MEpHs, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XMMHU: COXPaHCHHUA MAaCChbl BEIICCTB, ITOCTOAHCTBA COCTAaBa, nepnogmqecxnﬁ

3aKO0H;

- OCHOBHBIC TEOPHH XHMHH: XUMHUYECKON CBSI3U, DJIEKTPOIUTHUYCCKON IUCCOIMAINH, CTPOCHUS
OpPTraHUYECKUX COCAMHEHUI;
- BaKHEHININE BEIIECTBA W MATEPHAJIbI: OCHOBHBIE METAJUTBI U CIUIABBI; CEpHAsi, COJITHASI, a30THAs
¥ YKCyCHAasi KUCJIOTHI; IIEJI0YH, aMMHaK, MUHEpaIbHbIe YAOOpEHUs, METaH, dTHIICH, alleTUIIeH, OCH301,
ATaHOJI, KUPHI, MbLJIA, TJIFOK03a, cCaxapo3a, KpaxMmaJ, KileTdyaTka, Ok, NCKYCCTBEHHBIC U CHHTETUYECKHE
BOJIOKHA, Kay4yKH, TJIACTMACCHI.

1.3.3 IInanupyemMsble pe3ynbTaThl OCBOCHUS YU€OHOTO MpeIMeTa:

Ocoboe 3HaueHne yueOHbIi mpeamer umeet npu hopmupoanuu U pazsutin OK.

Oomme [lnanupyembie pe3yabTAThl 00y4eHHs
KOMIETEeHIIUH O6mue' JMcuuIIMHAPHbIE
0K 01. B yacTu Tpy10BOIr0 BOCIIUTAHMA: - BJIAJIETh CUCTEMOM
BeiOupats ciocodst | - TOTOBHOCTh K TpYAHY, OCO3HAHUE | XUMHUYECKUX 3HAHUM, KOTOpas
pelieHus 3aaaq [IEHHOCTH MacTepCTBa, TPYA0II00UE; BKJIIOUAET: OCHOBOIIOJIATAIOIINE
npo(heCCHOHATBLHOM | - TOTOBHOCTh K AKTUBHOW JEATCILHOCTH | TIOHATHS (XMMUYECKUN DIIEMEHT,
JEeSTeIbHOCTH TEXHOJIOTMYECKOU u COLMAJIHOW | aTOM, 3JIEKTPOHHast 00OJIOYKa
MPUMEHUTETHHO HaIpaBJIEHHOCTH, CIOCOOHOCTH | aToMa, S-, p-, d-dJIEeKTpOHHBIE
K pa3IMyHbIM WHUITUHPOBATH, IJIaHUPOBATH U | opouTamm aTOMOB, VIOH,
KOHTEKCTam CaMOCTOSITEIILHO BBITIOJTHSATH TaKylo | MOJIEKYIa, BaJICHTHOCTb,
JeSITENIbHOCTD; AJIEKTPOOTPULIATENILHOCTD,
- UHTEpeC K pa3iuyHbiM  cdepam | CTeleHb OKUCICHUS, XUMUYECKas
npodecCHOHATBLHON CBsI3b, MOJb, MOJISIpHAs Macca,
JIEATEIIbHOCTH, MOJISIpHBIA  00BEM,  YTJICPOTHBII

OBiaieHne YHMBEPCAJIBHBIMU Y4eOHBIMH
NMO3HABATEIbHBIMH JIHCTBUSIMH:

a) 0azoBble JIOTHYeCKHe el cTBHSI:

- CaMOCTOATENBHO  (POPMYJIUPOBATH 5
aKTyaJIM3upoBaTh MpoOJIeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK WA
OCHOBAHHUS U CPaBHEHWsI, KIAacCU(PUKAIHA U
0000111eHN S,

- ONpeACIIAThL HNEIIU ACATCIIbHOCTH, 3a1aBaTb
napaMeTpbl ¥ KPUTEPUN MX JTOCTHKCHHUS,

- BBIABJIATH 3aKOHOMCPHOCTH U MIPOTHBOPCUHNA
B pacCMaTPHUBAEMBIX SIBJICHHSIX;

- BHOCUTb KOPPEKTUBBI B  JESTEILHOCTD,
OIICHMBATh COOTBETCTBUE DPE3YyJIbTATOB IICJISIM,

ckelneT, PyHKIMOoHAIbHAS TPYTINa,
pamviKai, W30MEpHs, H30MEpEI,
TOMOJIOTHUCCKUAN PsIJI, TOMOJIOTH,
YIJIEBOMOPOJbI,  KHCIOPOA- H
a30TCOJICPXKAIEe  COCITUHCHUS,
OMOJOTHYECKU aAKTHUBHBIE
BelecTBa  (YIJIEBOABI,  JKHPBI,
OenKu), MOHOMEp, TOJHMeEp,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC

COCIIMHEHUS, KPUCTATHYCCKAsI
peleTka, THUIMBl  XUMHUYECKUX
peakuuit (OKHCITUTEIIEHO-
BOCCTAHOBHUTEIIBHBIC, JK30- H
SHJIOTEPMUYECKHE, peakiuu

YKa3pIBalOTCS JIMIHOCTHBIE M MeTampeaMmeTHsie pe3ynsTatel 13 I'OC COO (B mocnenHer pemaknmuu ot 12.08.2022) B
OTIIaroyibHoOM hopme, GopMUpyeMbie 001Ic00pa30BaATENBHON TUCIATUTAHON
? JlucuuIuinHApHEIE (IPEIMETHEIE) PE3YIBTAThl YKA3bIBAIOTCA B COOTBETCTBUM C HX NOJNHBIM mepedneM Bo ®I'OC COO (B
nocneaHer pexakiyu ot 12.08.2022)




OLICHUBATH PHICKH TTOCIICACTBHM JICATSIIEHOCTH,
- Pa3BUBAThb KpCaTHBHOC MBIIIJICHUEC npu
PCIICHNUN )KU3HCHHBIX HpO6J’I€M

0) 0a3oBbIe MCCIIEI0BATEIbCKHE IeCTBUA:

- BJIAJETH HaBBIKAMA yaeOHO-
HCCIIEIOBATENILCKON u IIPOEKTHOU
NEeATEeIbHOCTH,  HaBBIKAMH  pa3pelleHust
npo0dIem;

- BBIBISTH NPUUYMHHO-CIIC/ICTBEHHBIE CBA3U U
aKTyaJIM3UpoBaTh 3aJady, BbIIBUIATh TMIIOTE3Y
€e  pelleHus, HaxOOUTb apryMeHThl Ul
JI0Ka3aTeNIbCTBA CBOMX YTBEPKIACHUH, 3a/1aBaTh
napameTpsl ¥ KpUTEpUH peIleHHUS;

- AHAJIM3UpPOBATH IMOJTYYCHHBIC B Xone
peuICHUA 3adaur  PpE3yJIbTaTbl, KPUTUYCCKU
OLICHUBATb ux AOCTOBCPHOCTD,
IMPOrHO31UpPOBATH HN3MCHCHHUC B

HOBBIX YCJIOBUSX;
- YMETh NIEPEHOCHUTH 3HAHUSI B ITO3HABATEIIHHYTO
U MPAKTHICCKYIO obactu
KHU3HCACATCIIbHOCTH,

- yME€Tb UHTEIPUPOBATh 3HAHUSA U3 Pa3HBIX
MIPEIMETHBIX 00IacTel;

- BbIZIBUI'aThb HOBBIC nacu, HpeﬂJIaFa'I‘B
OpI/Il"I/IHaJ'H)HI)IC IIoaX0 bl 1 peIHeHI/IH;

- CIOCOOHOCTD X HCIIOJIL30BaHUS B
TO3HABATEITHHOM M COITMATLHOM TPAKTHKE

HOHHOTO  OOMEHa),  pacTBOp,
AJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
AIIEKTPOJIUTHYECKAS
JTUCCOLIUAITHS,
BOCCTAHOBHUTEIIb,
XHMHYECKOU
XUMHYECKOE
TEOpUH U
XUMHYECKOTO
OpPraHUYECKHUX
byrtneposa,
AJEKTPOJINTUYECKOU
JUCCOLIMALIMY, TEPUOAUYECKUN
3akoH .M. MeHaeneeBa, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKMIA  SI3bIK  XMMUH,
(baxkTonorMyeckue - CBEJACHUS O
CBONCTBAX, COCTaBE, ITOJYYCHUU U
0e30macHOM WCHOJIb30BaHUU
BOXHEUIIINX HEOPTaHUYECKUX U
OpPraHWYECKUX BEIIECTB B OBITY
U TPAKTUYECKON NeATeTbHOCTH
YEJIOBEKA;

- YMEThb BBISBIISITH XapaKTepPHbBIC
MIPU3HAKU u B3aUMOCBSI3b
W3yUYEHHBIX TIOHSATHUH, TPUMEHSATH
COOTBETCTBYIOIIHME TTOHATHS MPHU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPTraHWMYECKUX U OPraHUIECKUX
BEUIECTB M UX IIPEBPALLECHUI;
BBISIBIISITh B3aUMOCBSI3b
XUMHYECKHX 3HaHUU c
MOHATUSIMA UM TIPEACTaBICHUSIMU
JPyTUX  €CTECTBEHHOHAYYHBIX
IIPEMETOB;

- yMETh
HaMMEHOBAHHUS
COCIMHEHUN  MEXITyHapOJHOTO
COr03a TEOPETUUECKOU u
MIPUKJIATHON XUMUH "
TpPUBUAJIbHBIC Ha3BaHUs
BOXHEHMIIIMX BEHIECTB (ITHUIIEH,
alleTWIeH, TIUIepHUH, (EHOI,
dopmanbaeru, YKCyCHast
KHUCJIOTa, TJIMIIMH, YrapHbIM ras,
YIJIEKUCITBIN ras, aMMHaK,
raiieHasi W3BeCTb, HeralieHas
W3BECTh, TUTHEBAs COAa W
JPYTUX), COCTaBISITH (HOPMYIIBI
HEOPTaHWMYECKUX W OPraHUIeCKUX
BEIIECTB, YPAaBHEHUSI XUMUYECKUX
peakiyii, OOBACHITH UX CMBICI;
TIOJITBEPKJIaTh XapaKTePHBIE

OKHCIIUTESTb,
CKOPOCTb
peakuu,

paBHOBECHE),

3aKOHbI  (Teopus
CTPOEHHUS
Bemects A.M.
TEOPHSI

HCIIOJb30BaTh
XUMHNYCCKHX




XUMHYECKAE CBOMCTBA BEIECTB

COOTBETCTBYIOILIUMU
AKCHEPUMEHTAMU M 3aMHCSIMHU
YpaBHEHUH XHUMHYCCKHUX
peaKkuuii;

- yYMETh YCTaHABIIMBAaTh
MIPUHAJJIEKHOCTD W3YYECHHBIX
HEOPraHUYECKUX H
OpPTraHUYECKUX BEILICCTB K
onpeesICHHbIM KJ1accaM u
rpyImniam COCIMHCHHM,
XapaKTepu30BaTh HX COCTaB H
Ba)KHEHIIIIE CBOIICTBA;
ONpeNEIATh BHUJIBI
XUMHYECKHUX CBsI3EH
(KoBaJIGHTHaA, HOHHAs,

MeTaJNIn4YecKasi,  BOJOPOJHAs),
THITbl KPUCTAJUTMYECKUX PELIETOK
BEILIECTB; KITacCU(HIIPOBATH
XUMHUYECKHE

peaKIuu;

- cpopMHUpOBaTH MPEICTABICHHUS:
0 XHMMHMYECKOM COCTaBJIAIOLIECH
€CTECTBCHHOHAY4YHOW KapTUHBI
MHUpa, PO XUMHH B TTO3HAHUHU

SABJICHUU [IPUPOJBIL, B
(GOpMUPOBAHUN MBILUICHUS U
KYJIbTYpbI JINYHOCTH, ee

(GYHKIMOHAIBHOM TPaMOTHOCTH,
HEOOXOMUMON Ui pelleHHs
MPaKTUYECKUX 3ama4y u
AKOJIOTUYECKH  00OCHOBAHHOTO
OTHOIIICHUSI K CBOEMY 3JI0POBBIO
Y IPUPOTHOU Cpelie;

- YMeTb MPOBOAUTH PACUETHI 1O
XUMUYeCKUM  Qopmynam U

YpaBHEHUSIM XUMUYECKHUX
peakiuii ¢  HCIOJIb30BaHHEM
buznueckux BEJIMYMH,
XapaKkTepU3YIOIMX  BEIIeCTBa C
KOJIMYECTBEHHOM CTOPOHBL:
Macchl, o0BeMa
(HOpMaJIbHBIE YCJIOBMSI) Ta30B,
KOJINYECTBA BELIECTBA,
HCIIOJIb30BaTh CHUCTEMHBIE
XUMHUYECKUe 3HAHUA ISt
NIPUHATHS penmeHuit B
KOHKPETHBIX KU3HEHHBIX
CUTYaLMSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHHEM.

OK 02.
Hcnons30BaTth
COBpPEMEHHBIE

B 00J1acTH IECHHOCTH HAYYHOI0 MIO3HAHMS:

- chopMUpOBAHHOCTH MHUPOBO33PEHMS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HAYKH W OOIICCTBEHHON MPAKTUKH,

- yMeTb  IUIAHUPOBaThb U
BBITTOJTHATH XUMHUYCCKHN
HKCTIEPUMEHT (mpeBpateHus
OpPraHWYECKUX  BEMIECTB  TIpU




CpeacTBa [IOKMCKa, | OCHOBAaHHOTO HA JAasiore KyJabTyp, | HarpeBaHUM, MOJyYEHUE 3TUIICHA
aHayIM3a U | CIIOCOOCTBYIOIIIETO OCO3HAHMIO CBOETO MECTA B | U H3YyYEHHUE  €r0  CBOMCTB,
MHTEPIpETALUM MOJIUKYJIBTYPHOM MUDE; KaueCTBEHHbIE  pEakiuu  Ha
MHpOpMaLN ul- COBEPIIIEHCTBOBAHHE SA3bIKOBOM U | albJeTH/Ibl, Kpaxmall, YKCYCHYIO
MH()OPMAIIUOHHBIE YUTATEIbCKOW  KYJIBTYphl ~ KaK  CpEICTBA | KUCIOTY; JeHaTypaius OelKoB
TeXHOJIOTHH JUIst | B3AMMOJEHCTBUS MEXIY JIIOAbMU M IO3HAHMA | IPY  HAIPEBAHUM,  LIBCTHBIE
BBITIOJIHEHUST  3aja4d | MUPa; peakuuu  OEJKOB;  TIPOBOJUTH
npoQeCCHOHANBHON | - OCO3HAHHE LCHHOCTH HAYYHON JESTCTBHOCTH, | PEAKIMH  HOHHOTO  OOMCHa,
JEATETBHOCTIL. TOTOBHOCTh ~ OCYUIECTBJIATH TPOEKTHYIO U | ONPENENsITh  Cpely  BOJHBIX
HCCIEN0BATENBCKYIO JeATeNIbHOCTh | PACTBOPOB, KaueCTBEHHbIE
WHJVBUAYaJIBHO U B TPYIIIIE; peakiu Ha cynbgar-, kKapOoHat-
OsJajieHne YHHBEPCAIbHBIMH Y4eOHBIMH U XJIOpUII-aHHOHBI, Ha KaTHOH
MO3HABATEIbHBIMH ICICTBUSIMM aMMOHHUS; pelaTh
B) padora ¢ uHdopmanuei: AKCIIEPUMEHTAIILHBIC 3a7]aud  TI0
- BJaJIeTh HABBIKAMU TOJYYEHUs] MHPOPMAIMU | TeMaM "Mertabr" 51
u3 HCTOYHHUKOB pa3HbIX Tunos, | "Hemeramnbl'") B COOTBETCTBHHU C
CaMOCTOSITEIIBHO OCYILLIECTBIIATH NIOMCK, aHAIN3, | PaBUIAMU TEXHUKH
CHCTEMAaTU3aLIUI0 u MHTEPIPETALHIO | 6€30MaCHOCTU MPHU OOpaILeHUU C
uH(pOpMaIH pa3IMYHbIX BUJIOB U | BEIIECTBAMU M JIaOOpPaTOPHBIM
bopM mpeacTaBIeHHUS; 000py/IOBaHUEM;  TPEICTABIATH
- CO371aBaTh TEKCTHl B PA3MMYHBIX (popMmaTax cC | pe3ysbTaThl XUMHUYECKOTO
y4eToM Ha3HaueHus MHPOpPMAlMM W IIEJIEBOH | 3KCIepuMeHTa B (hopme 3ammcu
ay/IMTOpHHY, BHIOMpas ONTHMAIbHYIO (OpPMY | YpaBHEHHH  COOTBETCTBYIOIIHX
NpEJICTaBJICHUS U BU3YyaIU3aluy; peakimii  u  (QOpMYIHPOBAThH
- OLICHUBATh JIOCTOBEPHOCTD, JISTUTUMHOCTD | BBIBOABI ~ Ha  OCHOBE  3THUX
uH(OpMaIMK, €€ COOTBETCTBHE NPABOBBIM M | PE3YJILTATOB;
MOPaJIbHO-ITHUYECKUM HOPMaM; - YyMETh aHaJIM3UPOBATh
- HCHOJIb30BaTh CPEJICTBA UHPOPMALIMOHHBIX M | XUMHYECKYIO uHpopmaro,
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B PEIIEHUH | MOIy4aeMylo u3 Ppa3HbIX
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U | HCTOUHHKOB (CPEACTB MacCOBOM
OpraHM3allMOHHBIX 3a7ad ¢ coOmojeHueM | uHopmaimu, cetb MHTepHET U
TpeOOoBaHMI SPrOHOMHUKH, TEXHUKH | JAPYTHUE);
0e30macHoOCTH, TUTHEHBI, | - BIQJIETh OCHOBHBIMU METOJIaMU
pecypcocOepexeHus, MIPAaBOBBIX U | HAyYHOTO TIO3HAHMS BEIECTB U
STHYECKUX HOPM, HOPM HH(POPMAIIMOHHON | XUMHYECKUX SIBTICHUI
0€e301aCHOCTH; (HabmoneHue, HU3MEpEHHe,
- BIIAJICTh HABbIKAMH PACIO3HABAHMS U 3AlUTHI | SKCIEPUMEHT, MOJCIUPOBAHKE);
uHpopmarmy, MHPOPMAIIMOHHOM O€30MacHOCTH | - YMETh MPOBOJHUTH PAacyEThl MO
JUYHOCTHU XUMUYeCKUM  QopMmynam U
ypaBHEHUAM XUMHYECKHUX
peakuuii ¢  HKCIOJb30BaHUEM
buznueckux BEJINYMH,
XapaKkTepU3yIOIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
Maccel, oObeMa (HOpMasbHbIE
YyCJIOBHS) Ta30B, KOJUYECTBa
BELIECTBA; HCIIOJIb30BaTh
CUCTEMHbIE XUMUYECKHE 3HAHUS
JUIST  TIPUHSATHS ~ PEIICHUH B
KOHKPETHBIX YKU3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c
BEILIECTBAMH U UX IPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO, | -  yMeTh  IUIAHUPOBaThb U
OddexTuBHO CaMOCTOSITETIHBHOCTH U CaMOOIIPEIEICHHIO; BBITIOJIHATh XUMHUYECKHUN




B3aMMOJEHCTBOBATh | - OBJIaJICHAE HaBbIKAMU y4eOHO- | SKCIIEPUMEHT (mpeBpareHust
u paboratb B | MCCIIEIOBATEILCKOM, MPOEKTHOM U COLMATIBHON | OPraHUYECKUX  BEIECTB  IPH
KOJIJIEKTUBE U | ACATCIBPHOCTH, HarpeBaHuH, IMOJIyYCHHES 3THUJICHA
KOMaHje. Osaanenue YHUBEPCAJbHBIMH | I  KM3y4YEHHE €ro  CBOWCTB,
KOMMYHHUKATUBHBIMH J€UCTBUSIMMU: KauyeCTBEHHBIC peakunu Ha
0) coBMecTHas1 1eITeIbHOCTD: aNbIETHIBL, KPAXMal, YKCYCHYIO
- TIOHWUMATh M HCIOIB30BATh NPECUMYIIECTBA | KKCIOTY; JEHATYpALHS OEJIKOB
KOMaH/IHOM U WH/IMBUAYaJIbHOM padoThI; IpH  HATPCBAHHH, IBETHBIE
- TPUHUMATH LI COBMECTHOM JICATENLHOCTH, | peakian  GEIKOB;  MPOBOJTHTE
OpraHW30BBIBATE W KOOPAMHMPOBATH NICHCTBUS | peakyum ~ MOHHOTO — OOMEHa,
MO e JIOCTMKEHUIO! COCTABIATH IUIAH | grpenensth  cpedy — BOAHBIX
JACHCTBHH, ~pPaclpelieNiath PO C  Y4€TOM | pacrpopos, KAYECTBEHHbIC
MHEHHH y4aCTHHKOB 00CyXIaTh pe3yJIbTaThl peaKIH Ha cymbdat-, KapGoHaT-
COBMECTHOH paboTH; U XJIOPUJ-AHUOHBI, HAa KaTUOH
- KOOPIMHAPOBATh U BBIIONHATE PaboTy B | . OHE; permath
YCHOBHAX — PCAIBHOTO, — BUPTYAIBHOTO M| 5y cieppventanbibie 3a1aui 110
KOMOMHMPOBAHHOTO B3aMOICHCTBHUS; " "
TeMam Meranibl u
- OCYILECTBJISITb TO3UTHUBHOE CTPATErMUECcKOe "HeMeTamni") B COOTBETCTBHH ¢
NOBEJICHUE B pasiM4HBIX  CHUTyalusX,
IIpaBUIIaMHU TEXHUKU
HPOSIBJIATH TBOPUECTBO M BOOOpa’keHHE, ObITh
e —— 0€30MacHOCTH NpHU OOpAILEHUH ¢
Osaagenne YHHUBeEpCAJIbHbIMHU BEIECTBAME M 1AGOPATODHEIM
peryJssTUBHBIMH JeliCTBUAMU: 000pyfioBaHKEM;  MIPE/ICTABIATS
r) NpUHATHE ce0s M APYTUX JI0e: PesyJIbTATEl XHUMITHECKOTO
- IPMHMAMATh MOTHBEI M apryMEHTH apyrux | ~KCHCPUMCHTA B (bopme samicn
rozieit pu aHamuse  pesysbTarop | YPABHCHHH — COOTBEICTBYIOMIMX
JESTETHHOCTH: peakuii  u  QopmyIupoBaTh
- IpM3HABAaTL CBOE MPAaBO M MpaBo jpyrux | BPIBOABL  Ha — OCHOBE  STHX
JFOJIEY Ha OIIMOKH; PC3yILTaTOB
- pa3BuUBaTh CHOCOOHOCTb I[OHUMAaThb MHUpP C
HO3ULIMH IPYTIOro 4eJIOBEKA;
OK 07. B 00/1acTH 3K0JI0rN4Ye€CKOTr0 BOCIIUTAHUS: - chopMHpOBaTh NPEACTABICHHUS:
CopeiicTBOBaTh - c(OpMHPOBAHHOCTb 9KOJIOTMYECKOM | O XMMHMYECKOM COCTaBJIAIOLIEH
COXpaHEHHIO KyJIbTYpbl, TIOHUMAaHUE BIUSHHUSA COIMAIBHO- | ECTECTBEHHOHAYYHONW KapTHHBI
OKPYKAIOIEeH cpeibl, | SKOHOMUYECKUX — TIPOIECCOB  Ha  COCTOSHHE | MHpA, POJIM XMMHU B MO3HAHUU
pecypcocbepeskeHnio | TIPUPOIHOM W COLMAIBHOM CPEJIbl, OCO3HAHME | SIBIICHHUM MIPUPOJIBI, B
, TIPUMCHSTH 3HaHMs | [VIOOATBHOTO  XapakrTepa  HKOJIOrMYECKHX | GOPMUPOBAHHM MBILUICHUS U
06 n3MeHeHuu | Ipooiem; KyJbTYpPBI JIMYHOCTH, ee
KIMMATa, TPUHIUIEL | - [VIAHHPOBAHKE H OCYIIECTBICHHE JCHCTBHI B (YHKIIMOHAIBHONH TPaMOTHOCTH,
BepeKIIUBOTO OKpY KaIOIllel CpeJic Ha OCHOBE 3HAHWS LieNied | HEOOXOMUMOW  JJIsl  pelleHHs
IIPOM3BOACTBA, YCTOWYHUBOTO pasBUTHSA YeJIOBEUYECTBA; | MPAKTUUECKUX 3aa4u
> deKTHBHO aKTHUBHOE HenmeHe JCUCTBHUI, TPUHOCSIIUX | SKOJIOTMYECKH  O0OOCHOBAaHHOTO
eHiCTBOBATD B | BPEI OKPYXKAIOIIEH Cpese; OTHOIIEHUSI K CBOEMY 370POBBIO
Ype3BBIMANHBIX - yMeHue MIPOTHO3UPOBATH | U IPUPOIAHOU CpeLe;
CHTYAIHSIX. HeOIaronpusITHeIC 9KOJIOTMYECKHE | - yMETh COOJIIOAATh IpaBUIIa
HOCJIE/ICTBUS MPENMPUHAMACMBIX | SKOJIOTHYECKH LIEJIECO00pa3HOro
JIEHCTBUMN, IPEAOTBPAILATh UX; MOBEJICHUSI B OBITY U TPYAOBOM
- pacuipeHue  OIbITa JEATENTHHOCTH | IESTEIIBHOCTH B LENSIX
9KOJIOTMYECKOI HaIlpaBJI€HHOCTH; COXpaHEHMsI CBOETO 3JI0POBbSI U
- OBJIaJICHUE HaBbIKaMU Y4YEOHO- | OKpYIKAIOIEeH MPUPOTHON CPEJIbl;

HCCIIEIOBATEIBCKOM, TPOEKTHOM U COLUATBHON
JESITENIBHOCTH;

YYUTHIBATh OIIaCHOCTH
BO3JICHICTBUS Ha JKUBBIE
OpraHU3MbI OIpeACICHHBIX
BEILICCTB, TOHUMAast CMBICH




MOKa3aTelrsI MPEIeSIbHOM
JIOITYCTUMOM KOHLIEHTpAaLuU

B pesynbrare ocBOCHHS MpOrpamMmbl YUeOHOTO MpPEaMETa peann3yercs MporpaMMa BOCIUTAHWS,
HamnpaBlieHHas Ha (OPMHUPOBAHHUE CIEAYIOIIUX TUYHOCTHBIX pe3ynbTaToB (JIP):

JIP 2 IlposiBAstONIMi aKTUBHYIO TPAXXJIAHCKYIO MO3UIINIO, JEMOHCTPUPYIOUIUN MPUBEPKEHHOCTD
MPUHIUIAM YECTHOCTH, NOPAJOYHOCTH, OTKPBITOCTH, SKOHOMUYECKH AKTHBHBIM M Y4YaCTBYIOIIMI B
CTYJIEHYECKOM U TEPPUTOPUATHHOM CaMOYIPABIEHWU, B TOM YHUCIIE Ha YCIOBUSAX T0OpPOBOJIHUECTBA,
MIPOTyKTUBHO B3aWMOJICHCTBYIONTUI U YUaCTBYIOIINUN B IEATEITLHOCTH OOIIECTBEHHBIX OPTaHU3aIUH.

JIP 4 TIposBasiiomuii ¥ I€MOHCTPUPYIONIMN YBOXKEHUE K JIIOISIM TPY/Aa, OCO3HAIOIINN LIEHHOCTh
cooctBenHoro Tpyaa. Crpemsimuiics K (QOPMHUPOBAHUIO B CETEBOM Cpele JUYHOCTHO U
pohecCuOHaIBLHOTO0 KOHCTPYKTUBHOTO «IIU(PPOBOTO Ceaar.

JIP 16 TlpuoOpereHue oOyYarONIUMHUCSA COITMAIBHO 3HAYMMBIX 3HAHWM O TpaBWIAX BEICHHS
HKOJIOTHYECKOTO 00pa3a JKU3HH O HOpMaX U TPATUIUSAX TPYJOBOW JNEATEILHOCTH YEIOBEKAa O HOpMaxX U
TpaauIUsAX MOBEJCHHS YelIOBeKa B MHOIOHAIIMOHATIHLHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 [Tonyuenue oOy4aronuMuUCs BO3MOKHOCTH CaMOPACKPBITHS U CaMOpeaTn3allis JHIHOCTH.

JIP 30 OcyuiecTBasSIOMUNA TOUCK ¥ HWCIOJBb30BaHWE WHGOPMAIMH, HEOOXOAUMON  JIst
3¢ PEKTUBHOTO BBITIOTHEHUS PA3TUUHBIX 3a/1a4, TPO(PECCUOHATIBHOTO M JMYHOCTHOTO PAa3BHUTHSI.




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCHUILIAHBI
2.1 O0beM y4eOHO# IMCHUILIMHBI M BU/bI Y4eOHOH padoThl

Bun yue6Hoii padoTnl O0bém B yacax
O0bém o0pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOM JMCIUIITTHHBI 72
B TOM YHCJIE:
OcHoBHOe coaep:kaHue 72
B TOM YHCIIE:
JIEKIIUH, YPOKU 34
[IPAKTUYECKUE 3aHATUA 28
1abopaTOpPHBIE 3aHATHS 10
IIpodeccnoHaAIbLHO-OPHEHTHPOBAHHOE COACPKAHME
B T.U..
TEOpeTUIeCcKoe O0yueHue 34
MPaKTHYECKUE 3aHATHUS 78
nabopaTopHbIe 3aHATHUS 10
KOHTPOJIbHBbIE Pa00ThI 2
B coomseemcmeuu ¢ yuyeOHbiM nianom no umozam 1 cemecmpa ammecmayus
1pOBOOUMCsL 8 hopme KOHMPOLLHOU PabOmbl.
[Ipome:xxyTounasi arrectanus (B popme auddepeHmpoBaHHOTO 3a4eTa) -2 5

ceMecTp




2.2 TemaTH4yeCcKHUil IUVIaH U COJePKAHUE Y4eOHOM N CHUIITHHBI

1 2 3 4
®opmupyembie
HaumeHoBaHue pa3iesioB U TeM Conep:xxanue yue0HOIro MaTepHuasia, NpakTu4ecKue v JadopaTopHbie 3aHATHS, Oo0bem Koglgeﬁ;unu
caMoCTosITeIbHAsA padoTa 00y4Yaromuxcs 4acos JI(Hq}l)(,)CTHLI;Ie
pe3yabTatsl (JIP)
Pasnen 1. TeopeTudyeckne 0CHOBbI XUMHH 8
Tema 1.1 CtpoeHue aTOMOB. 1.1.1 OcHOBHBIE IOHATHS M 3aKOHBI HEOPTAaHUYECKOH 1 0011eit xumun. [leprnoanueckas OK 01 OK 02
[Tepuoanueckuii 3aKoH U cuctema xummudeckux 3meMenToB .M. MenneneeBa. CtpoeHue atoma JIP 16,23,30
NepUOINYECKas CUCTEMA ConepixaHue y4ueGHOro MaTepuaJia
XUMUYECKUX 3yiemeHToB J[. 1. CoBpemMeHHasi MozieNb CTpoeHus: atoMa. CHUMBOJMYECKUN SI3BIK XUMHU. XHUMHUYECKUN AJIEMEHT.
Menneneena OnekTpoHHass KoHGurypamusi atoma. Knaccudukanus XMMHUYECKHX 3JIEMEHTOB (s-, p-, d-
areMeHThl). BaneHTHbIe 37eKTpoHbl. BaneHTHOCTh. DNeKTpoHHAs MpUpoia XMMUYECKOM CBS3M.
DNeKTPOOTPUIIATENHHOCTh. BUIbI XUMHUYECKON CBS3U (KOBAIEGHTHAs, WOHHASA, METAIUTMYECKasl,
BOJIOPOJTHAST) M CIOCOOBI €€ 00Pa30BaHMS. D)
[leprommueckas cucrema xumuueckux dneMeHToB JI.M. MenneneeBa. DU3MUECKUIT CMBICI
Ilepnomuaeckoro 3akonHa JI.M. Menneneea. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHYECKUX
AJIEMEHTOB, 00pa3yeMbIX MMH TIPOCTBIX M CJIOXHBIX BEIECTB B COOTBETCTBHU C TIOJIOXKEHHEM
XMMHMYECKOTO 3jieMeHTa B [lepronmueckoii cucteMe. MHpOBO33pEHUECKOE M HAYYHOE 3HAUCHUE
[Nepuomnueckoro 3akona .M. Menneneea. Ilpornoser JI.M. MenneneeBa. OTKpBhITHE HOBBIX
XUMHMYECKHX JIEMEHTOB
1.1. 2 Ilpaktuuyeckoe 3ansaTHe Nel PemieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3amay 1o Teme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI M pacyeTbl [0 YpPaBHEHUSIM OK 01 OK 02
XUMHUYECKUX peakuui" ) K 2.1
IpopuiabHble U NMPOodecCHOHATBHO 3HAYUMBbIE 3JIEMEHTbI COMEPKAHUA: XUMHUYECCKHUE 1P 2.4.1 6.23 30
SIBJICHUSI B OCHOBE TEXHOJOTMYECKUX ONEpAlMi Ha NPEINPHUATUAX KEIEIHOIOPOKHOTO T
TpaHcIopTa (HamiaBKa MPU PeMOHTHBIX paboTaX, HAHECEHHE JTAKOKPACOUHBIX MOKPBITH).
1.1.3 IIpakTtuyeckoe 3aHsTHe Ne2 PemieHue NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
3a7ad 1o Teme: Ilepmoawdeckas cucrtema xuMmudeckux snemeHToB J[.MI. Menneneena. TIK 2.1

Crpoenue atroma
IpopuabHble U NpodecCHOHAIBHO 3HAYUMBbIE 3JIeMEHThbI coaep:kaHuss. OCHOBHBbIE
XMMUYECKHE 3aKOHBI, TEOPUHM M YYCHHs CIOCOOCTBYIOT 0oJiee MOJHOMY M OCO3HAHHOMY

JIP 2,4,16,23,30




2

MOHMMAHUIO XMMHUYECKUX MPOIEecCcOB sl (OPMUPOBAHUS HAyYHOTO MHPOBO33PEHUS; KaK
OCHOBBI ISl KOJIMYECTBEHHBIX pACYETOB M PEIICHUS] MHOTHE pacyeTHbIE 3aJadyu
MPAKTHYECKOT0 U TEXHOJOTHYECKOTO 3HAUCHUSI.

1.1.4 IIpakTnueckoe 3aHaTHe Ne3 PemieHue sKcrepUMEHTAIbHBIX 337ad IO Teme: THuIlbl
XMUMUYECKUX CBsI3€H. THUIbI KPUCTATNIMYECKUX PEILIETOK

IIpoduabHbie U NMpoecCHOHAIBLHO 3HAYHMMBbIE JJIeMEHThI colaep:kaHusa. BemectBa ¢
aTOMHOM M  METaJUIMYECKOW  KPUCTAUIMYECKUMHU  pPELIETKAaMH KaK  KOMIIOHEHTBI
MOJYIIPOBOJHUKOBBIX ~ MaTe€pHajoB,  (OTOIIEMEHTOB, IUOJOB, HHTETPAIbHBIX U
IIEKTPUUYECKHX CXEM.

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

Pa3nen 2. Xumnueckue peakuuu

10

Tema 2.1 Tunel XUMHYECKHUX
peakui

2.1.1 Knaccudukanust 1 THIIBI XUMHUYECKUX PEAKIMA HEOPTaHMUECKUX COCTMHEHUI

OK 01 OK 02
K 2.1
JIP 4,16,23,30

Copepxxanue yyeOHOro MmarepuaJia

Knaccupukamust u THIBI XMMHUYECKMX PEAKIUH C y4acTHEM HEOPraHWYEeCKHUX BEIIECTB.
CocraBneHre ypaBHEHUN pEaKIUi COSTUHEHUS, Pa3IOKCHUs, 3aMelleHus, oOMeHa, B T.U.
pCaKIII/Iﬁ rop€Hus, OKUCIICHUA-BOCCTAHOBJICHUS.

VYpaBHeHUs ~ OKHUCIEHUA-BOCCTaHOBJeHMs. (CreneHb  OkucieHUs.  OKUCIUTENb U
BOCCTAHOBUTCIIb. CocraBienne u YpaBHHUBAHUC OKHCJIINTCJIBbHO-BOCCTAHOBUTCIBHBIX
peakiuii MeToIoM NIEeKTPOHHOro OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUU B
mpupoac, NpOMU3BOJACTBCHHBIX IMPOIECCAX U KU3HCACATCIIBHOCTU OPIraHU3MOB.

2.1.2 IIpakrnuyeckoe 3anHsiTue Ned PernieHue SKCIEPUMEHTANBHBIX 3a7ad IO TEME:
"OKHUCIHUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH"

IIpopuibHbie M NPOPecCHOHATBHO 3HAYUMbIE JJIEMEHTBI COAEpP:KAHUS. 3HAYCHHE
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKIMl B  MpUpPOJlE M HA  OPEANPUATHAX
KEJIE3HOIOPOXKHON oTpaciau. OKHCIUTENbHO — BOCCTAHOBUTEIIBHBIE MPOIECCHl KAK OCHOBA
MPOLIECCOB KOPPO3UH METAIIOB, pabOThl XUMUYECKHX UCTOYHUKOB TOKA U aKKyMYJISITOPOB H
T.1.

OK 01 OK 02
K 2.1
JIP 4,16,23,30

Tema 2.2 DileKTpoJMTHYECKASA
IUCCOIHAIIMS ¥ HOHHBII 00MeH

2.2.1 PactBopeHme Kak (pU3MKO-XUMUYECKUH MPOLIECC.

OK 01 OK 04
IIK 2.1
JIP 4,16,23,30

Conep:kanue y4e0HOro MaTepuaia
Teopust >nekTponuTHUecKOM aucconranuu. MIoHbI. DJIEKTPOIUThI, HEAJIEKTPOIUThl. Peakiinu




2

noHHOTro oOMeHa. CocTaBiieHHE Peakluii HOHHOTO OOMEHa ITyTeM COCTABJICHHS UX MOJIHBIX U
COKpAallCHHbIX HMOHHBIX YypaBHEHMH. KHUCIOTHO-OCHOBHBIE peakuuu. 3afaHus Ha
COCTABJICHUE UOHHBIX PEaKLUil.

[IpakTHyeckoe  MCHOJNB30BAaHUME  pEAKUMA  HMOHHOTO  oOMeHa |
TEXHOJIOTNYECKUX npoueccax XeNnesHo40POXHOro
NMoHATMA: ranbBaHOCTErnsa, ranbBaHoOMAaCTUKa, WUX
3HaYeHune B XXeJsie3HOLOPOXKHOM X035UCTBE.

ruapoJimisa B
TpaHcnopTa.
npakTuyeckoe

2.2.2 Jladopatopnoe 3ansitue (padora) Nel "MccnemoBaHue CBOWMCTB 3JIEKTPOJIUTOB.
Omnpenenenue pH cpenbl pactBopoB. Teopus 3MEKTPOIUTHIECKON TUCCOLUAITUN"
IMpodunbHbie U MpodecCHOHATBHO 3HAYNMBIE JIEMEHTBI COlePKAHUS. AKKYMYJISITOPBI:

OPUHLKI HMX paboThl, MX MPUMEHEHHE B YCTPOWCTBAX U MPHOOPAX 3IEKTPUUYECKUX
YCTaHOBOK U CETEH.

OK 01 OK 04
K 2.1
JIP 4,16,23,30

2.2.3 JlabopaTtopHoe 3aHsATHE (padoTa) Ne2 "Peakiuu nonnoro oomeHna. ['maponus comneit”
IIpodunbHbie n NpodeccHOHATBLHO 3HAYUMBbIE 3J1eMeHThI cofepkaHus. [IpuMenenne Ha
KEJIE3HOJJOPOKHOM TPAHCIIOPTE PEAKLUN HOHHOTO OOMEHa [l yMAT4eHUs BOJbI (CHIKEHHE
koHuenTpauuu uoHoB Ca’’ m Mg>). Tuaponus Ha NPEINPUATHAX HKENE3HOTOPOKHOIO
TpPaHCHOPTA.

OK 01 OK 04
K 2.1
JIP 4,16,23,30

Pa3nes 3. CTpoeHue BeliecTBa U CBOCTBA HEOPraHNYeCKHX BelllecTB

14

Tema 3.1
HOMEHKJIATypa

Knaccuduxkarus,

n

HCOPTraHNYCCKUX BCIICCTB

CTpOCHHE

3.1.1 OCHOBHBIE KJIACCHI CIIOXKHBIX HEOPTaHUYECKUX COCAMHEHUH.

OK 01 OK 02
K 2.1
JIP 4,16,23,30

Conep:kanue y4e0HOro MaTepuaa

[Ipenmer Heopranuueckoi xumuu. Knaccudukanms Heoprannueckux BemiecTs. [IpocTeie u
cioxHble BeniecTBa. OCHOBHBIE KJIAcChl CJIOKHBIX BEIIECTB (OKCHIbI, THUIPOKCHIBI,
KHCIIOTBI, COJIM). B3auMOCBSi3b HEOpraHMUYECKHUX BEIIECTB. ATrperatHble COCTOSHUS
BemiecTBa. Kpucrammmueckne u amMopgHble BemiecTBa. THIBI KPUCTAUIMYECKHX PEIIETOK
(aTromMHasi, MOJEKYJspHAsi, MOHHAs, METAJUIMYECcKas). 3aBUCHMOCTb (H3MUECKUX CBOMCTB
BELIECTBA OT TUIA KPUCTAUNIMYECKOW pEIIeTKHU. 3aBUCHMOCTh XUMHYECKONH aKTUBHOCTU
BEIIECTB OT BHMJA XUMHUYECKOM CBSI3M W THUINA KPUCTALINYECKOM pemeTkd. [Ipuumnbl
MHOT000pa3usi BEIIECTB

3.1.2 IIpakTnyeckoe 3anaTue NeS Pemenue sKCriepuMEHTaIbHBIX 3a/1a4d 10 TeMe: YucTsie
BELIECTBA U CMECH. /[ucCniepCcHbIE CUCTEMBI.
IIpodpuibHbIe U POPECCHOHATBHO 3HAYUMbIE 3JIeMEHThI cofep:kaHus. CTEKIOMIaCTUK

OK 01 OK 02
K 2.1
JIP 4,16,23,30
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KaK OCHOBA JJISI M3TOTOBJICHUS JIeTajeH yCTPONUCTB U MPUOOPOB IEKTPUIECKUX YCTAHOBOK U
ceTel..

Tema 3.2  ®wusuko-xumudeckue | 3.2.1 Meramnsl. [Tonoxenue B [ICXD JI.1. Menneneera, ocooeHHOCTH cTpoeHus. Kopposus OK 01 OK 02
CBOMCTBA HEOPraHUYECKHX BEIECTB | METAJIIOB. METObI 3aIMThI KOHCTPYKIUI ITOJABUKHOIO COCTaBa K 2.1
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuasa
Mertamnel. O0mue QusnuecKkue U XUMHUYECKHe cBoicTBa MeTaioB. CrocoObl MOMTy4eHus.
3HaueHUEe METaVIOB M HEMETAJIOB B IPHUPOAEC U SKU3HEIEATEIbHOCTH YEIOBEKa U
opranu3moB. Koppo3ust MeTamaoB: BHJbBl KOPPO3HM, CHOCOOBI 3aIUTBl METAIOB OT
KOppO3UH
3.2.2 Ilpaktu4yeckoe 3ansitHe Ne6 Pemenue SKCIEpUMEHTAIBHBIX 3a4ad IO TEME:
"Meramibr"
IMpoduiabHbie U NMpodeccHOHAIBLHO 3HAYUMBbIC JJIEMEHTHI coAep:kaHMsA. B Xxo3siicTBe OK 01 OK 02
ANEKTPU(UKALUA M HHEPreTUKH OCHOBHOE KOJIMYECTBO IBETHBIX METAJNIOB PAacXOAYIOTCS K 2.1
IIPY PEMOHTHBIX pabOTax Ha KOHTAKTHOW CEeTH (3aMeHa MEIHBIX KOHTAKTHOTO IMPOBOJA U 1P 4.16 '23 30
HECYIIETO TPOCa), a TAKXKE MPHU YCUICHUH U PEKOHCTPYKIIUU YCTPOUCTB AJIEKTPOCHAOKEHUSI. T
OCOOEHHOCTH KOPPO3UU  KENE3HOJOPOKHBIX ONOP KOHTAaKTHOW CETH, PacloJIOKEHHBIX B
Pa3IMYHBIX KIMMATHYECKUX MOsCax.
3.2.3. Hemertamnsl. [Tonoxenue B [ICXD JI.U. MenneneeBa, 0COOEHHOCTH CTPOCHHS OK 01 OK 02
K 2.1
JIP 4,16,23,30
Conep:kanue y4e0HOro MaTepuasia
Hemeramner. OOmme ¢usnyeckne W XUMHUYECKHE CBOMCTBa HEMETAUIOB. THWIUYHBIE
cBorictBa HemertauioB IV- VII rpynn. Knaccudukanmss m HOMEHKIAaTypa COEIMHEHHMA
HEMETAJIIIOB. an/IMeHEHI/Ie Ba>XHENLNX HEMETaNNI0oB U Ux COG,EI,I/IHGHVII?I B
KeNe3HoOO0POXKHOM X03ANCTBE KpyroBopoTsl GHOTEHHBIX JIEMEHTOB B IIPUPOJIE
3.2.4 Ilpaxktu4yeckoe 3ansitue Ne7 PelieHne SKCIEpUMEHTAIBHBIX 334ad IO TEME:
" " OK 01 OK 02
Hemeranisl MK 2.1
IIpoduibHblie U MpodeccHoOHATBLHO 3HAYUMBbIE 3JIEMEHThI cojep:xkanus.. CeneH — OCHOBa TP 4.16 '23 30
JUUISL U3TOTOBJICHUS BBIIPSIMUTENICH U (DOTOIJIEMEHTOB. T
Tema 33 WNnentnduxamus | 3.3.1 I'eHeTndeckas CBS3b HEOPTAaHUUECKUX COCTUHEHUI OK 01 OK 02
HEOPraHWYECKUX COCAUHEHUI Hrorosas konTpobHast padbora Nel K 2.1

JIP 4,16,23,30




1 2 3 4
Conep:kanue y4e0HOro MaTepuaa
XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIAcCOB HEOPraHMYECKHMX BEHIeCTB (OKCHIOB,
THJIPOKCHUJIOB, KHUCJOT, COJIed W Jp.). 3aKOHOMEPHOCTH B W3MEHEHUHM CBOMICTB HIPOCTBIX ’
BEIIECTB, BOJOPOIHBIX COEIWHEHUH, BBICIIMX OKCHUIOB M THUAPOKCUAOB. Mnentudukanus
HEOPTraHMYECKUX BEMIECTB C HCIOJNB30BAaHHEM WX (PU3UKO-XMMHUYECKHX CBOWCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEaKINi
Hmoz I cemecmpa: MakcumanbHasi yueOHast Harpy3ka (BCero) 32
OO6s13aTenbHas ayiuTopHasl yueOHast Harpy3ka (Bcero) 32
MpaKTHYECKUE 3aHATUSI 14
nabopatopHble 3aHATHA (PaOOTHI) 4
KOHTpOJIbHas paboTa 2
Paszgen 4. CTpoeHue U CBOIiCTBA OPraHNYeCcKUX COeAUHEHU 32
Tema 4.1 Knaccugukanus, | 4.1.1 IToustre 06 opraHudeckux BeLIeCTBaX, UX MPUMEHEHHE Ha KeJle3HOU Jopore. OK 01 OK 02
CTpOEHUE u HOMEHKJIaTypa MK 2.1
OpraHUYECKHX BEILIECTB JIP 4,16,23,30
Copaepxxanue yuyeOHOTro MaTepuaJia 2
IlosiBieHMe M pa3sBUTUE OpPraHMYECKOM XMMHUM Kak Hayku. [Ipeamer opraHuyeckoil XuMUU.
MecTo ¥ 3HAYEHHWE OPraHMYECKOM XMMHHM B CUCTEME E€CTECTBEHHBIX HayK. XHWMHYECKOE
CTPOCHHME KaK IIOpAJOK COEOUHEHMsSI aTOMOB MOJIEKYJIE COIJIaCHO HX BaJEHTHOCTH.
[IprMeHeHre OpraHMYeCcKUX BEIIECTB Ha JKEJIE3HOM opore
4.1.2 Teopust A.M. BytnepoBa. Knaccudukanus opraHnuecKkux BeIecTB. OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Conep:kanue y4e0HOro MaTepuaa 2
[TonoxkeHus: TEOpUM XUMUYECKOTO CTPOEHMsI OpraHuueckux coennHeHuil A.M. bytieposa.
VYTriepoaHbIi CKeJeT OpraHuuecKON MOJIEKYIIbl 3aBUCIMOCTh CBOMCTB BEIIIECTB OT XUMHUUECKOTO
crpoenust Mosiekyn. M3omepust 1 u3omepsl. [loHsTne o ¢yHKimoHambHON rpynme. Pagukar.
[MpuHIMIEl K1accuUKAUA OPraHUYeCKUX COeTMHEHWH. MexyHapoiHas HOMEHKJIATypa U
IIPUHLMIIBI HOMEHKJIATYpbl OPIraHUYECKUX COSAMHEHHUN
Tema 4.2 CgoiictBa opranudeckux | 4.2.1 AjnkaHbl: COCTaB, CTPOEHUE, TOMOJIOTUYECKUH PS/I. OK 01 OK 02
COEMHEHHI K 2.1
JIP 4,16,23,30
Conep:kaHue y4eOHOTro MaTepuaJia 2
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[IpenenbHple yraeBoAOpoabl (aikaHbl U IUKIOANKaHbl). (OcoOEHHOCTH KiaccuuKanuu u
HOMEHKJIATypbl, HW30Mepus, (U3NYECKHE CBOWCTBA, XWUMHUYECKHE CBOHCTBA, CIIOCOOBI
noinydyeHus. [opeHHMe MeTaHa Kak OJWH W3 OCHOBHBIX HCTOYHHKOB TeIla B
MPOMBIIIICHHOCTH U OBITY. CBOWCTBA MPHUPOIHBIX YIIIEBOJAOPOIOB, HAXOXKICHUE B MPUPOJIE
Y IPUMCHEHHUE aJIKAHOB.

4.2.2 Ilpaxtuyeckoe 3ansitue Ne8 PeieHne SKCIEpUMEHTAIBHBIX 334ad IO TEME:

"CpaBHUTENIbHAS XapaKTepPUCTUKA METaHa 1 3TaHa" OK 01 OK 02
IIpopuiabHbie M NpPopecCHOHATLHO 3HAYUMbIe JJIEMEHTBbI cojep:kaHus. JKuiakue K 2.1
YIJIeBOJIOPObI (OCH3MHBI, KEPOCUHBI, COJIAPOBBIC Maciia, Ma3yT) - B KaueCTBE TOPIOYETro B JIP 4,16,23,30
JIBUTaTEJIsIX BHYTPEHHEIO CrOpaHMsl MOABMYKHOTO COCTaBa XKeEJIE3HOJOPOKHOIO TPAHCIIOPTA.
4.2.3 Ankensl, ankaauenbl. CocTaB 1 OCOOCHHOCTH CTPOCHUS OK 01 OK 02
K 2.1

JIP 4,16,23,30
Conep:xxaHue yueOHOro MaTepuasa
HenpenenbHble (ankeHbl, adKuHBI M ankaaueHsl). OcoOeHHOCTH Kilaccu(UKauuu U
HOMEHKJIATyphl, H30Mepus, (u3nyeckre CBOWCTBA, XHWMHYECKHE CBOICTBA, CIOCOOBI
nosydyeHus. ['opeHue aneTuneHa Kak MCTOYHUK BBICOKOTEMIIEPATYpPHOTO IUIAMEHHW JUIs
CBApKM M pe3Ku MeTauioB. lIpakTHueckoe NpHMEHEHUE aJIKeHOB W aJIKaJIu€HOB B
YKEJIE3HOIOPOKHOM XO35ICTBE
4.2.4 Ilpaktu4yeckoe 3ansitue Ne9 PemeHue »sKcrnepUMEHTaJIbHBIX 3a4ad IO TEME:
"[lonyueHue sTUIEHA U U3yUYEHUE €r0 CBOUCTB"
IIpopuibHbie U npodecCHOHATBHO 3HAYUMbIE 3JIE€MEHTHI coaep:kaHus. [IpumeHeHus OK 01 OK 02
MOJMMEPOB Ha MPEANPUATUSAX SKEIE3HOAOPOKHOTO TPAHCIOpTa Ul 3JIEKTPOU30JISILHNY, IK 2.1
[TpoayKThl MOIMMEpPU3ALNN OKCHAA ATHIIEHA — 3MOKCUJ (KOMIIOHEHT 3MOKCHIHOW CMOJIBI) JIP 4,16,23,30
IpUMEHSIEeTCs s 3aJIMBKU TPaHC(HOPMATOPOB, KOHTYPHBIX KaTyIIEK U JIpocceneil, KoTopble
00eCIeYnBaOT YCTOMYMBOCTD aNMapaTypsl K yaapaM M AJIEKTPOU30JISIIUT
4.2.5 IlpakTnyeckoe 3ansaTHe Nel) Pemenue sKCIepUMEHTANbHBIX 3a7ad IO TEME:
"AueTuiieH u ero romojaoru" (AJIKHHBI) OK 01 OK 02
IIpopunibueie M NpodecCHOHATBHO 3HAYUMBbIE JJIeMEHTHI coaep:kaHus. [IpumeHeHue I[IK 2.1
MOJIMMEPHI HA OCHOBE IMPOU3BOAHBIX AJIKWHOB B KaueCTBE M3OJSAIUU 3AIIUTHBIX 00O0JIOUEK JIP 4,16,23,30
KaOeJbHBIX W3JeJIUI U IPOBOJIOB.
4.2.6 Apenbl. CocTaB, CTpOCHUE, MTOITYUYCHUE OK 01 OK 02

K 2.1
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JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia
OcoOenHoctu  KinaccuukalM W HOMEHKJIATYpbl, HM30MepHs, (U3HUECKUe CBOMCTBA,
XVUMHYECKHE CBOMCTBA, CITIOCOOBI OTyUSHUSI.

4.2.7 Tlpaktudeckoe 3anstue Nell Pemienue sKcrepuMEHTaNIBHBIX 3a/lad MO TEMeE:
"CpaBHUTENbHAS XapaKTEPUCTUKA CIIUPTOB"

IIpoduabHbie U npodeccHOHAIBLHO 3HAYMMBbIE 3J1eMeHThI cojaep:kanus. OIHOATOMHBIE
CHOMPTBl — Kak OCHOBAa JIAKOKPACOYHBIX MAaTE€pHaJIOB HAxXOJAIIMX CBOE INPUMEHEHHE B
KEJIE3HOJAOPOXKHOM  XO3sicTBe  (Kpacka [Uisi TOKPBITHSL YCTPOMCTB W MpUOOPOB
AIIEKTPUYECKUX YCTAHOBOK M CETeW; IUIacTH(UKATOPHI, MPUMEHSIEMbIE B CBETO-, TEPMO-,
MOPO030-, BIIaroCTOMKUX JETalAX 3JEKTPUUECKUX YCTAaHOBOK U ceTed u T.1.). [IpakTuyeckoe
3HaYCHHE APOMATUYECKUX CIIMPTOB U UX MMPOU3BOJIHBIX B JKEJIE3HOTOPOKHOM XO3SIMCTBE.

OK 01 OK 02
K 2.1
JIP 4,16,23,30

4.2.8 Anpnerunsl. KapOonoBeie kucnoTsl. CocTaB, cTpoeHHUE, KilaccurKaus

OK 01 OK 02
K 2.1
JIP 4,16,23,30

Conep:xaHue y4e0HOro MaTepuaJia

OcobeHHOCTH  KJIaCCH(DUKALIMU W HOMEHKIATYpPbI, HW30MepHs, (HU3MUYECKUE CBOWCTBA,
XUMHUYCCKUC CBOﬁCTBa, CIIOCOOBI IMMOJIy4CHMUA. Mprbuia Kak cou BBEICIINX Kap6OHOBI)IX KHCIIOT,
ux momwiee aeiicreue. CiioxHbIe 3QHUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCJIOT.

4.2.9 JlabopaTopHoe 3ausitue (padora) Ne3 "CpoiicTBa ambJeru10B U KApOOHOBBIX KUCIOT"
IIpodguabHbie M NpPoecCHOHAIBLHO 3HAYMMbIe JJI€MEHTbl COAepPKAHUS. AHWIMHO-
(bOpMaIII),ZIeFI/IJIHBIe — KOMIIOHCHT 3JICKTPOU3OJALNUWOHHBIX JIAKOB, H€O6XOJII/IMLIX B
AIIEKTPOTEXHUUECKON ammapaType. MypaBbHHBIM ajbJeru] Kak KOMIIOHEHT OaKeINTOBOTO
JaKa, SABISAIOIIMMCS AHTUKOPPO3MOHHBIM TOKPBITUEM JUISI yCTPOMCTB U NpUOOPOB
JJIEKTPUYECKUX YCTAHOBOK M ceTed. TEeKCTONUT Kak OCHOBA I M3rOTOBJIECHUS
ANEKTPOU30JATOPOB. [IpuMeHeHne aneToHa B JKeNe3HOJO0POKHOM xo3sicTBe. [IpuMeHneHne
L1ABEJIEBOM KUCIJIOTHI Il OUUCTKHA METAJJIOB OT PYKABUMHbBI M HAKUIIH.

OK 01 OK 02
OK 04
[K 2.1

JIP 4,16,23,30

4.2.10 TIIpakTuyeckoe 3ansitue Nel2 PemieHue sKcrnepUMEHTAIBHBIX 3a7a4 IO TEME:
"Cnoxusle 3¢upsl. Kupsl. [Torstue o CMC"

IpoduabHbie u MpodeccHOHATBLHO 3HAYMMBbIE YJIEMEHTHI cofep:kanusa. byTnnauyerar
KaK KOMITOHEHT I'IeHTa(bTaJ'IeBbIX aManen, MCMnoJibdyeMblX ONA OKpPaCKU
YCTPONCTB n npubopos AIIEKTPUUECKHUX YCTaHOBOK u ceTeit;
3/1IEKTPON30ALNOHHBIX JIAKOB, MPUMEHSAEMbIX NPU PeMOHTEe YCTPONCTB

OK 01 OK 02
K 2.1
JIP 4,16,23,30
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AIIEKTPUYECKUX YCTAHOBOK M CETEH.
4.2.11 AMuHBI. AHUTTUH OK 01 OK 02
K 2.1
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia
OcoOenHoctu KinaccuUKalMM W HOMEHKJIATYypbl, HM30MepHs, (U3HUECKUe CBOMCTBA,
XMMUYECKHE CBOWCTBA, CIOCOOBI MOTYUYCHHUSI.
4.2.12 JlabopaTopHoe 3ausiTue (padora) Ned "Amunokuciorel. benku. Pacno3naBanue OK 01 OK 02
BOJIOKOH" OK 04
IIpopuiabHble U NMPOecCHOHATBHO 3HAYHMMbIE JIeMEHThI coaep:kanus. [IpumeHenue K 2.1
KJIeS] HA OCHOBE IMOJIMAaMU/IA IJI CKIIEUBAHUS YCTPOMCTB SJIEKTPUUYECKUX YCTAHOBOK U CETEH. JIP 4,16,23,30
Tema 4.3 WNnentuduxanus | 4.3.1 JlabopaTopHoe 3ansaTue (padora) Ne5 "CpoiicTBa yrieBoaoB" OK 01 OK 02
OpraHUYECKUX BELIECTB, ux | [IpodpuiabHble M mNpodeccHOHANBHO 3HAYMMBbIE JJI€MEHTHI cojep:KaHusl. DQUPHI OK 04
3HaYeHUE U MPUMEHEHHE B OBITOBOW | MACISHOW KHCIOTHI, 00pa30BaHHBIE MACISHOKUCIBIM OpOXKEHHEM TITFOKO3bI, HCIIOIb3YIOTCS K 2.1
U TIPOM3BOJICTBEHHOM JEATEIHHOCTH | KaK IUIACTH(HUKATOPHI JJAKOB VIS YCTPOHCTB U NPUOOPOB DIEKTPUIECKUX YCTAHOBOK U CETEH. JIP 4,16,23,30
yeJIoBeKa 4.3.2 Ponp xumuu B 0O0OECHEUYEHHWH OSKOJOTHMUYECKOH, HHEPreTHMYeCKO U MUIIEeBOH OK 01 OK 02
0e3omacHOCTH K 2.1
JIP 4,16,23,30
CopaepxxaHnue yuyeOHOIro MaTepuaJia
Ponb opranumdeckoii XMMUU B peEUICHHH NPOOJIEM SHEPreTHUecKod Oe30MacHOCTH, B
Pa3BUTHUM MEIUIMHBI, CO3JaHMM HOBBIX MAaTEpPHAIIOB, HOBBIX HCTOYHUKOB OJHEPrUU
(ampTEepHATUBHBIE MCTOYHUKHU SHEpruu). OMacHOCTh BO3MACHCTBHUS HA JKUBBIE OPTraHU3MBI
OpPraHMYeCKHUX BEIIECTB OTIENBHBIX KIAccoB  (YIJIEBOAOPOABI, CIUPTHI, (EHOIBI,
XJIOPOpTraHUYeCKHe TPOM3BOAHBIE, ANbJICTHIbI U Jp.), CMBICI TOKa3aTels MpeebHO
JIOMYCTUMOMW KOHIIEHTpAIUU
Pa3nes 5. Kunernueckue ¥ TepMOXUMHYECKHE 3AKOHOMEPHOCTH NMPOTEeKAHUSI XUMHYECKHX peaKui
Tema 5.1 Ckopocts xummnueckux | S.1.1 Ilpaktnyeckoe 3ansaTme Nel3 PemieHne npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
peakmuii. XuMu4eckoe paBHoBecHe | 3ajay o teMe: "CKOpOCTh XUMUYECKUX peakiuil. XuMuyeckoe paBHoBecue" OK 01 OK 02
IIpodunbHbie U npodeccHOHAIBLHO 3HAYMMBbIE JJIeMEHThI cojep:kanus. bydepHbie K 2.1
pacTBOpBI B TEXHOJOTUYECKUX Mpoleccax (MpU 3JEKTPOXUMHUUYECKOM HAHECEHUH 3alUTHBIX JIP 4,16,23,30
MIOKPBITHI, B IPOU3BOJICTBE KpacHUTesei)
Paspnen 6. PacTBopsl
Tema 6.1 IlonsiTie o pacTBOpax | 6.1.1 IlpakTnueckoe 3ansaTue Nel4 PernieHue NpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX OK 01 OK 02




1 2 3 4
3amay 1o teMe: "PacTBOpHI, HCIIONB3yeMbIe B OBITOBOM U MTPOM3BOACTBEHHOM JESITEIBHOCTH TIK 2.1
yeJioBeka" JIP 4,16,23,30
Pazgen 7. Xumusi B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBEKA 4
Tema 7.1 Xumus B Owsity wu | 7.1.1 HoBeiimune qocTHKeHUs] XUMUYECKON HAYKH U XUMUYECKON TEXHOJIOTUN OK 01 OK 02
MPOU3BOJICTBEHHOW  JCSTEILHOCTU OK 07
YeJI0BeKa K 2.1
JIP 4,16,23,30
Conep:xxaHue yueOHOro MaTepuasa 2
Hoselilme nOCTMKEHHS XMMHUYECKOM HAYKM M XUMHUYECKOW TexHosoruu. Pons xumuu B
o0ecrieueHH IKOJOTUYECKOW, DHEPreTHUECKOW ¢ MHUIIEBOW 0e30MacHOCTH, Pa3BUTHU
MenuIrHbL. [IpaBriia OMCcKa U aHATN3a XUMHUUYECKON MH(POpMAIIMY U3 Pa3TMUHBIX HCTOYHUKOB
(nayuHas ¥ yueOHO-Hay4UHas IMTEPATypa, CPEJCTBA MAaCCOBOM MHGpopManuu, ceTh MIHTEepHET)
7.1.2 IIpomMeskyTo4Hast aTTecTanus 1o qucuuimne. JluddepenunpoBanuslii 3auet 2 OK 01 OK 02
OK 07
K 2.1
JIP 4,16,23,30
Hmoz II cemecmpa: MakcumanbHas yaeOHast Harpy3Kka (BCero) 40
OO0s3arenbHas ayauTopHas yueOHass Harpy3ka (Bcero) 40
MPAKTHYECKUE 3aHATHUS 18
nabopaTopHble 3aHATHS (PaOOTHI) 6
Qg epeHIMPOBaHHBIN 3a4eT 7
Hroro: MakcumanbHas yueOHas Harpyska (Bcero) 72
OO0s13aTenbHas ayIuTopHast yueOHast Harpy3ka (Bcero) 72
MpPaKTUYECKUE 3aHATUSI 28
naboparopHbie 3aHSTHS (PaOOTHI) 10
KOHTpOJIbHasA paboTa 2

Hmoeosas ammecmayust 6 hopme nudPepeHIIMPOBAHHOTO 3a4eTa




3. YCJIOBUS PEAJIM3ALIAU ITPOT'PAMMbBI YYEBHOM JTUCHUIIIUHBI
3.1 TpeGoBaHuss K MUHUMAJIbHOMY MaTePHAJbHO-TEXHHYECKOMY o0ecneyeHn 0

Y4eOHasi NUCHMIUIMHA peanu3yercss B ydueOHOM kabunete: JlaGopatopust XumMum
OuoIorun
Obopyoosanue yuedbHo20 kKabunema:

1. ITocagouHble MECTa MO KOJIUYECTBY OOYYAIOIIHXCS.

2. Pabouee mecTo mpernogaBaTes.

3. Metoauueckre MaTepHuabl M0 AUCHUIUIMHE

4.Becsl anamutuaeckue (1 mr.).

5. XuMudeckas nocyaa.

6. Moaenu KpucTaUIMYeCKuX peméToK. (3 mr)

7.COopHbIi iprOOP 1715 TTOJTy4eHus Ta30B (1 1mT.).

8.Habop Ne3 BC «lllenoun».

9.Habopb! peakTHBOB MO0 OPraHUYECKON XUMHUH.

10. Habop uHIuKaTopoB.

11. HaGop miakaToB MO HEOPTraHWYECKON U OPraHUICCKON XHUMUH.

Texnuueckue cpedcmea 00y4eHus:

-TB

- BUZCOMArHuTohoH

- KOMITBIOTEP

Ayouosusyanvhsie cpedcmea 00y4enus:
1. DVD Oprannueckas xumus. Yacts 2. [IpupoaHble UCTOUHUKH yrieBoaopoaoB. COUpPTHL U
¢denonsl 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumus. Yactp 3. Anpaeruzibl U KapOOHOBbIE KUCIOTHL. CIIOKHBIC
a¢upsl. XKupsl. 20 onbitoB, 40 MUHYT.
3. DVD Oprannueckast xumusi. Hacts 4. Yrieozsl. 11 oneiTos, 27 MUHYT.
4. DVD Opranunueckass xumusi. Yacte 5. A3oTcoaepxaliie opraHH4ecKue BellecTBa. benkwu.
CuHTEeTHYECKHE BBICOKOMOJIEKYJISPHBIE BemecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «llIxkonpHBIH XUMAYECKHM dKCTIEpuMEeHT» 150 MUHYT.



3.2. UnpopMannoHHoOe o0ecniedyeHre Peain3aluu NPOrpaMMbl

IlepeyeHb pexkoMeHIyeMbIX Y4eOHbIX W3aHUIl, JOMOJHHUTEJIbHOI JIMTEpPaTypbl
HNuTepHeT-pecypcos, 6a3bl JaHHBIX 0M0JINOTEYHOT0 (POHAA:

3.2.1.0cHOBHBbIE HCTOYHHKH:
1. AudpunorenoBa W.B. Xumus: yueOHHMK U TMPAKTHKyM JUIsI CPEJHETO HPOQecCHOHATBHOTO
obpazoBanmst / 11.B. Andunorenosa, A.B. babkos, B.A. I[lonkoB.- 2-¢ u31., UCTIp. U JOM. —
Mocksa: UznatensctBo Opaiit, 2022. — 291 c.

3.2.2.J/lonoJIHUTEIbHbIE HCTOYHUKM:
1.I'yceBa, E.B. Xumust qns CIIO.: yuye0.-meton. mocobue / M.P. 3uranmmna, J[.1. Kynukosa;

Kazan. Ham. uccnen. texaon. yu-1; E.B. I'yceBa .— Kazanp : KHUTY, 2019 .— 168 ¢. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata obopamenus: 31.03.2023) / - Pexxum qoctyna: Jisl aBTOPH3. MOIh30BATEINEH.

2.YeprukoBa H.}O. Xumus B mocTynmHOM H3NOKeHHH: ydyeOHoe mocobue ans cmo / H.IO.
UepHukoBa.- 2-e usf., crep.- Cankr-IletepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: osnexktpoHHblt // Jlawb: snexkTpoHO-OuOnMOTeuHas cucrema. - URL:
https://e.lanbook.com/book/195532 (mata oOpamenus: 31.03.2023) / - Pexxum pgocrtyma: s
aBTOPH3. TI0JIb30BATEIICH.

3.2.3 UnTepHeT — pecypcebl:

1. HayuHo-nonynsipHbIH IPOEKT «JIeMEHThI O0bIIoi Hayku « ((us3mka, XuMus, MaTeMaTHKa,
aCTpPOHOMHUSI, HayKa O JKM3HHU, Hayka o 3emue). HoBoCTH Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIC

CTaThH, JIEKIMH, DHIMKIIONEANH. https://postnauka.ru/themes/chemistry - exkiuu no XMMHUH Ha

caifre [loctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum noctymna: cBOOOAHBIN.

2. CaliT Hay4HO-TIOMYJSIPHOTO >KypHana «XuMmus U 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTa: CBOOOTHBIN.

3. Cailr o0 XuUMHHM: KIaCCHYSCKHe YYCOHUKU, CIPABOYHUKHU, DHIUKIONEIANH, TTOUCK
OPTraHUYECKUX U HEOPTAaHMYECKUX PEaKIMi, COCTaBJIEHWE YpaBHEHUU peakiuil. https:// www.
xumuk.ru/ Pexxum goctymna: cBOOOIHBIH.

4. Tlnatdopma Zoom sl IPOBEACHHSI OHJIANH-3aHITHIA U BUI€0-KOH(DEepEHIHHA. [ DIEeKTPOHHBIHA

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

5. DnextpoHHas wuHPOPMAIMOHHO-OOpa3zoBareiabHas cpena Ha 1iatdpopme Moodle.

[DnexTponHsIil pecypc]. Pexxum moctyma: https://moodle.ospu.su/



https://moodle.ospu.su/
https://zoom.us/
https://elementy/ru/
https://postnauka.ru/themes/chemistry

3.3 IIporpamma oOecrniedyeHa HeOOXOAMMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO
NMPOrPaMMHOI0 o0ecreYeHunst



4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

JUCIATITAHBI

Kontpons u oueHKa pe3yapTaToB OCBOCHHUS O0OMIE00pa30BaTeIbHON TUCIUIUIMHEI

PACKPBIBAIOTCA UCPE3 NJUCHUIINIMHAPHBIC PE3YyJIbTAThl, HAIIPABJIICHHBIC Ha (I)OpMI/IpOBaHI/Ie 06H_II/IX

KOMITETEHIIUH TI0 pa3/ienaM H TeMaM COJepXkKaHUs yueOHOro Marepuara.
[IpomexxyTounas arrectanus B popme qudQepeHIrpoBaHHOTO 3a4eTa.

O6mue komnerenuuu (OK), Pa3nen/Tema THI OLEHOYHBIX
JIMYHOCTHBIE pe3yabTarThl (JIP) MepOnpPHUsITHIA
OK.o1 Pl: Tema 1.1 - VerHBIH onpoc;
P2: Tema 2.1, Tema 2.2 - 3agaud Ha COCTaBIJIEHHE
K 2.1 P3: Tema 3.1 XUMHAYECKHX (POPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3aganns Ha HCIOJb30BaHUS
JP 2,4,16,23,30 4.3 XAMUYECKOH CUMBOJIUKUA M
P5: Tema 5.1 Ha3BaHUU COENUHEHUIN IO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEXKIYHAPOIHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHH u TPUBHAILHBIX
Ha3BaHHWH IS COCTaBJICHUS
XUMHUYECKUX HOpMYIT;
- 3aciymuBaHue COOOIIEHUMN
1 OIICHKA UX IOATOTOBKH;
- Pesynprar  BBIMOTHEHUS
BHEAyIUTOPHBIX
CaMOCTOSITENIbHBIX padoT;
- PesynmpraT  BBINONHEHUS
MPAaKTUIECKON pabOTHI;
-IIpakTHKO-OpUEHTHPOBAHHbBIC
3aJ]aHMS;
- [Ton6op, aHaJu3 u
npeoOpa3oBaHme yaeOHOU
nHpopmanuu
OK.02 P1: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3acnymuBaHuEe COOOIICHMIA
IIK 2.1 P3: Tema 3.1, Tema 3.2, Tema | 1 olleHKA MX IIOATOTOBKH;
33 - 3agaHusg Ha HCIIOJIb30BAHUS
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XHMHYECKOM CUMBOJIMKM U
4.3 Ha3BaHUM COCAMHEHHM IO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEXKIYHAPOIHOTO coro3a
P7: Tema 7.1 TEOPETUUECKON U NMPUKIIATHOMN
XUMHH u TPUBHAIIbHBIX

Ha3BaHMW JUISL COCTaBJICHUS
XUMHUYECKUX (GOPMYIT;

- PesynbraT  BBINONHEHUA
BHEAyIUTOPHBIX
CaMOCTOSITENIbHBIX palboT

- Pesynprar  BBINONHEHUSA
MIPAKTHYECKON paboThI;




-IIpakTHKO-OpUEHTUPOBAHHBIC
3aJIaHus;

- Ilombop, aHamuz w
npeoOpa3oBaHue y4eOHOU
uH(hopMaLuu

OK.04
IIK 2.1

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN onpoc

- 3aciymuBaHue COOOIIeHUH
1 OLIEHKA UX MOATOTOBKH;

- 3ajaHus Ha MCHOJb30BaHUS
XUMUYECKONH CHMBOJIUKH W
HAa3BAaHUN  COCIMHEHUH IO
HOMEHKJIaType
MEXyHapOJAHOI O cor03a
TEOPETHYECKON U MPUKIIATHON
XUMUU U TPUBUAIBHBIX
Ha3BaHMWU JUISI COCTaBJICHUS
XUMHUYECKUX POPMYIT;

- PesynpraT  BBINONHEHUA
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- Pe3ynpraT  BBINONTHEHUS
MIPaKTHUYECKON paboThI;

- PesynbraT  BBINONTHEHUS
nabopaToOpHOM PabOTHI,
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- llombop, aHamuz w
npeoOpa3oBaHue y4eOHOU
nH(hOopMaILuU

OK.07

IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpHUEHTUPOBAHHEIE
3aJIaHus;

- ITox6op, aHaJINn3 u
npeoOpa3oBaHue yaeOHOU
nHpopmanuu;

S HEPEYEHDB UCIIOJIB3YEMbIX METOJ1OB OBYUYEHUA

5.1 TIlaccuBHbIE: ONpOC, PENPONYKTUBHBIE YIOPAXXHEHHs IO 3aKPEIUICHHIO M OTpaboTKe

W3yYEeHHOTO MaTepuaia

5.2 AKTUBHBIE H HHTCPAKTUBHBIC: SBPUCTUUCCKHUC 6ecem>1, AUCKYCCHH, prrnmﬁ CTOJ,

MMpe3CHTalvsd, BAKTOpHHA, KBECCT.




	Технические средства обучения:
	Аудиовизуальные средства обучения:
	1. DVD Органическая химия. Часть 2. Природные источники углеводородов. Спирты и фенолы 13 опытов, 36 минут.

