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1. TACIIOPT PABOYEM IMPOTPAMMBI YYEFHOM JJUCIUATIJIMHBI OY/1.11 XUMUSA

1.1. O0sacTh npUMeHeHHs padoueil MporpamMMmsl

Pabouass mporpamma yueOnoit mucummuimabl OYJI.11 Xumus sBiseTcs YacThlO MPOTrpamMMbl
cpennero (momHOTO) oOOMEero o6pazoBanus 1o crenuanbHOocTsiM CIIO 27.02.03 ABTomarwka u
TeJIeMEXaHUKa Ha TPAHCTIOPTE (3KEJIEe3HOI0POKHOM TPAHCIIOPTE).

Pabouass mporpamma OV]/[.11 Xumuss MoxeT OBITH HCIOJB30BaHA B TPO(ecCHOHATBHON
MOATOTOBKE, NIEPETIOATOTOBKE U MOBBIIIEHUH KBATH(PHUKAIIUU pabOYNX MO MPOhECCHsIM:

DJEKTPOMOHTEP MO OOCITY>KUBAHHIO U PEMOHTY YCTPOWCTB CHUTHAIM3ALWHU, HEHTpATU3AlUN U
OJIOKHMPOBKH.

1.2. MecTo yueOHoi qrucuuminnbl B ctpykrype OOII-IIIICC3:

B yue6nbix mianax OIIOII-IITICC3 mecro yuebnoi mucrumuivabl OV /(.11 Xumus - B coctaBe
0011e00pa3oBaTeIbHBIX YUEOHBIX TUCIUIUIMH 10 BEIOOPY, GOPMUPYEMBIX U3 00S3aTEIbHBIX MPEAMETHBIX
obmacteit ®I'OC cpemnero obmero oOpaszoBanms, Mg crnenuaidbHocTel CIIO cooTBeTCTBYIOMIETO
npoduiis npopeccuoHaIbLHOr0 00pa3oBaHus, peanusyeTcs Ha 1 Kypce.

1.3. Ilnanupyemble pe3yJabTaThl 0CBOCHUS AUCHUIIMHBI:

N3yuenne xuMuu Ha 6a30BOM ypOBHE CpeIHEro (IIOJHOro) oOmiero o0pa3oBaHMs HApaBIEHO Ha
JOCTUKEHHUE CIEAYIOUINX LEeH:

- OCBOCHHME 3HAHUM O XHMMHUYECKOW COCTAaBJISIOIIECH €CTECTBEHHO-HAy4YHOW KapTUHBI MHUDPA,
BOKHEUIIINX XUMHUYECKUX MOHATHSIX, 3aKOHAX U TEOPHSIX;

- OBIAJICHHE YMEHUSMHU MPHUMEHSITHh TMOJIY4YCHHBbIC 3HAHUA JJIs OOBSCHEHHUS Pa3HOOOPA3HBIX
XUMUYECKUX SIBIICHUNA U CBOMCTB BEIIECTB, OIICHKU POJIM XMMHUHU B PA3BUTHU COBPEMEHHBIX TEXHOJIOTUHA U
MOJIyYE€HUU HOBBIX MaTE€pPUaJOB;

- pa3BUTHE I[103HABATEJIbHBIX MHTEPECOB U HWHTEIUIEKTYalbHBIX CIOCOOHOCTEH B mpolecce
CaMOCTOSITENILHOTO TMPHOOPETEeHUs XUMHYECKHX 3HAHHM C HUCHOJIb30BAHUEM DPAa3IHYHBIX HCTOYHHUKOB
nH(pOpMaIUU, B TOM YHCIIE KOMITBIOTEPHBIX;

- BOCHUTAaHUE YOEXIECHHOCTH B TMO3UTUBHOW POJIM XUMHM B >KU3HHM COBPEMEHHOIO OOIIECTBa,
HE00XOIMMOCTH XMMHUYECKH IPaMOTHOI'O OTHOIIEHHUS K CBOEMY 3/10POBbIO U OKpY Karolleil cpee;

- MPUMEHEHHE TOJNyYCHHBIX 3HAHWW M yMEHHUH 71 0e30MacHOro HCIOJIb30BaHUS BEUIECTB U
MaTepuaJoB B OBITY, CEIbCKOM XO3SMCTBE M Ha MPOM3BOJACTBE, PEIICHUS MPAKTUUYECKUX 3a]ad B
MOBCEIHEBHOM KU3HU, TPEAYIPEXKICHUS ABICHHI, HAHOCALIUX BPE]l 3J0POBbIO UETIOBEKA U OKPYIKAIOILIEH
cpene.

B pesynbprate ocBoenus yuebHoi nucruruimabl OY /.11 Xumus oOyuaronuiicss 1omKeH 3HaTh U
NMOHUMATh:

- BAXKHEWIIME XMMHYECKUE TOHATHS: BEIIECTBO, XMMHYECKUH D3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE aTOMHasi W MOJIEKYJISIpHas MaccChl, MOH, aJUIOTPONMsI, M30TOIbI, XMMHYECKAsl CBS3b,
ANEKTPOOTPHUIATETLHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIICHHSI, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM,
BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPBI, SJIEKTPOIUT U HEIIEKTPOJIUT,
3JEKTPOJUTUYECKAS] JUCCOLMAINS, OKHUCIUTEIb U BOCCTAHOBHUTENb, OKHUCIEHHUE W BOCCTAaHOBIICHHE,
TeroBol 3¢ddekr peakunu, CKOPOCTh XMMHUYECKOH pEaKkIH, KaTajli3, XUMHUYECKOE DPABHOBECHE,
YTIEPOAHBIN CKeneT, GyHKIIMOHATbHAs TPYIINa, H30MepHsi, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUHU: COXPAHEHUSI MACChl BEIIECTB, IOCTOSIHCTBA COCTaBa, MEPUOJUYECKUMA
3aKOH;

- OCHOBHbBIE TEOPUU XMUMMH: XUMUYECKOW CBSI3U, HJIEKTPOJUTHUECKON IUCCOLMALUU, CTPOCHUS
OpPraHUYECKUX COECTUHECHUI;

- Ba)KHEHIIME BEIIECTBA U MAaTepHaJIbl: OCHOBHbBIE METAJUIbI U CIUIABBI; CEpHAsi, COJIAHAsA, a30THA
Y YKCyCHasl KHCJIOTBI; IIeJI0OYM, aMMHUAaK, MUHEpaJIbHbIE yI0OpEHUs, METaH, STUJICH, alleTUIeH, OeH307,
3TAHOII, )KUPBI, MbIJIA, TJII0OK03a, caxapo3a, Kpaxmal, KJIeTJyaTKa, OeIKH, HICKYCCTBEHHbBIE U CHHTETHUECKUE
BOJIOKHA, Kay4yKH, IJTACTMACCHI.

Ymers:

- Ha3bIBaTh U3YUYEHHBIE BEIIECTBA MO "TPUBUATBHOU" MM MEXIYHAPOIHON HOMEHKJIATYPE;

- OTPEJEINIATh BaJIEHTHOCTb U CTETIEHb OKUCIIEHUS XUMUYECKUX AJIEMEHTOB, TUIl XUMUYECKON CBS3H
B COCIMHEHUAX, 3apsA]l MOHA, XapakTep Cpeabl B BOAHBIX PAacTBOPAX HEOPraHMUYECKUX COEIMHEHUH,
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OKHUCJIUTENb W BOCCTAHOBMTENb, IPHUHAUIEKHOCTh BELIECTB K Ppa3JIMYHBIM KJlaccaM OPraHUYeCKUX
COCIUHCHHI,

- XapaKTepU30BaTh IEMEHTHl MaJbIX MEPHOJOB MO MX IOJOKEHHUIO B MEPUOIUYECKON CHUCTEME
JA.N.MenneneeBa; oOmue XUMHYECKHE CBOHCTBA METAJIOB, HEMETAIJIOB, OCHOBHBIX KJIACcCOB
HEOPraHWYECKUX M OpPraHMYECKHX COEAUHEHMH; CTPOEHHE M XHMMHMUYECKHE CBOMCTBA W3YYEHHBIX
OPraHNYEeCKUX COCTMHEHU;

- OOBSICHATH 3aBHCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa M CTPOCHUS, NMPUPOTY XUMHUECKOU
CB3M (MOHHOM, KOBAJIEHTHOW, METAJJIMYECKON), 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW peakuuu Hu
MIOJIOKEHHS XMMUYECKOT'O PaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

- BBIMOJIHATh XMUMHUYECKUH SKCIIEPUMEHT [0 PAClO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKUX H
OpPraHMYECKUX BEILECTB;

- IPOBOJIUTh CAMOCTOSATEIbHBIA MOUCK XUMUYECKOW MHPOPMAIMH C UCIIOJIb30BAHUEM PA3IIUUYHBIX
HCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX HW3JaHWH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa);
HCII0JIb30BaTh KOMIBIOTEPHBIE TEXHOJOTUH Il 00pabOTKH U Nepesaud XMMHUECKON UHpOpMaliK U ee
MPEICTABICHHS B PA3INYHBIX (opMax.

B pesynbrare ocBOeHHs yYEOHOW JUCHUIUIMHBI OOYYaIOMIMICS JOJKEH HCIOJIb30BaTh
npUOOpEeTEHHBIC 3HAHUS U YMEHHSI B IPAKTUYECKOHN 1eATEIbHOCTH U TOBCETHEBHOM KU3HU JUISL:

- 00BACHEHUS XMMHUYECKUX SIBJICHUN, TPOUCXOASIINX B IPUPOJE, OBITY U HAa IPOU3BOJICTBE;

- ONIPEIEJICHNs] BO3MOKHOCTH MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUN B Pa3INYHbIX YCIOBUSAX U
OIIEHKHU MX ITOCIICACTBHI;

- DKOJIOTMYECKH IPaMOTHOIO IIOBE/ICHUS B OKPYXKalOLIeH cpene;

- OLIEHKM BJIMSIHUS XHMUYECKOTO 3arps3HEHMsI OKpY)Kalollleld cpeibl Ha OpraHu3M 4YelloBeKa U
JpyTHE KUBbIE OPraHU3MBI;

- Oe3omacHoro oOpamieHusi C TOPIOYMMH U TOKCHYHBIMHM BEILECTBaMH, J1abOpaTOPHBIM
o0opyaoBaHuEM;

- IPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHLEHTPALMU B OBITY U Ha MPOU3BOJICTBE;

- KPUTUYECKOH OLIEHKH JIOCTOBEPHOCTH XMMHUYECKOH HH(pOpMalMH, MOCTYyNAKoLe U3 pasHbIX
HCTOYHUKOB;

- TOHMMaHMWs B3aUMOCBSI3W y4yeOHOro mpeaMeTra C  OCOOCHHOCTAMHU THpodeccuit  u
npoeccroHabHOM 1eATENbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 0 JaHHOMY Y4eOHOMY ITpPEIMETY.

B pamkax nporpamMmMsl yueOHON JTUCIUILIMHBI 00YUYaIOIIMMUCS OCBaMBAIOTCS JIMYHOCTHBIE (Jaiee
— JI), meranpeamertHble (nanee — M) U mpeaMmeTHble pe3yibTaThl 0a3oBoro ypoBHs (nanee — II) B
cootBeTcTBUM ¢ TpeboBaHusIMU PI'OC cpeanero ob1iero oopa3oBaHMmsL.

JIMYHOCTHBIE: MetanpeaMeTHBIE; IIpeameTHbIE:
JI.1 Poccuiickas rpaxaaHckas M.1 YMmeHue caMoCTOATENBHO I1.1 ChopmupoBaHHOCTH
WJICHTUYHOCTh, TATPUOTHU3M, ONPEACIISTh e JEATSIIbHOCTH U | MPEJICTABICHUN O MECTE
YBAKEHUE K CBOEMY Hapo#y, COCTaBJIATH IUIAHbI AESITEIBHOCTH; | XUMUHU B COBPEMEHHOM
YyBCTBO OTBETCTBEHHOCTH IEPESl | CAMOCTOSATEIIBHO OCYIIECTBIISTD, HAy4YHOW KapTUHE MHPA;
PonunoOM, ropnocTs 3a CBOM Kpai, | KOHTPOJIUPOBATh U IIOHUMaHUE POJIM XUMUU B
cBoro Ponuny, npomuioe u KOPPEKTUPOBATH JIEATEIIbHOCTH; (hopMHUPOBaHUH KPYT030pa U
HACTOsIIIe€ MHOTOHAIIMOHAIBHOI'O | MCIIOJIh30BaTh BCE BO3MOKHbBIE (YHKIIMOHATEHOM
Hapozaa Poccun, yBaxkeHue K pecypcChl i TOCTUKEHUS rPaMOTHOCTH Y€JIOBEKa JJIsl
rOCyIapCTBEHHBIM CUMBOJIAM IIOCTaBJICHHBIX LEIeH U pELICHHS TPAKTUYECKHUX 3a7a4
(repO, diar, ruMH) peanu3anuy MmIaHoB

NesITeIbHOCTH; BEIOMPATh I1.2 Baagenue

JI.2 T'paxxgaHckast mo3uus YCIICIIHbIE CTPATETUH B OCHOBOITIOJIATaIONIMU
AKTUBHOI'O 1 OTBETCTBCHHOI'O PAa3JIMYHBIX CUTYyalUAX XUMUYECKUMU MTOHATUAMHU,
YJICHA pOCCHﬁCKOFO 06HI€CTBa, TEOPUSIMHU, 3aKOHAMU U
OCO3HAIOIIEr0 CBOU M.2 YMeHue npoayKTUBHO 3aKOHOMEPHOCTSMI;
KOHCTUTYIIMOHHBIE TTpaBa U 00IIaThCSA U B3aUMOJICHCTBOBATE YBEPEHHOE I0JIb30BAHHE
00513aHHOCTH, YBaXKAIOIIETO B IIPOLIECCE COBMECTHOM XHMHYECKOH TePMUHOJIOTHEH 1
3aKOH M MPABOIOPSJIOK, JIeSITeIbHOCTH, YIYUTHIBATh
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00J1aJa10IIero YyBCTBOM
COOCTBEHHOI'O TOCTOMHCTBA,
OCO3HAHHO MPUHUMAIOIIETO
TPaJUIIMOHHBIC HAIIMOHAIBHBIC H
00111eYeIIOBEUECKHE
T'YMaHHUCTUYCCKUC H
JIEMOKPATUYCCKHE [ICHHOCTH

JI.3 '0TOBHOCTH K CITy’KEHUIO
OrteuecTBy, €ro 3aIuTe

JI.4 MupoBo33peHnue,
COOTBETCTBYIOILIEE
COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HaYKU U OOILIIECTBEHHON
NpPaKTUKHA, OCHOBaHHOE Ha
JIHAJIoTe KyJIbTYyp, a TAKIKE
pa3iauyuHbIX hopM
OOIIIECTBEHHOTO CO3HAHUS,
OCO3HAHHE CBOETO MecTa B
HOJMKYJIBTYPHOM MHpE

JI.5S OcHOBBI caMOpa3BUTHUS U
CaMOBOCHHUTAHHUSA B COOTBETCTBUHU
¢ 00111eY€eIIOBEYUECKUMHU
IIEHHOCTIMH U HcaIaMU
TPaXKIAHCKOTO OOIIECTRA;
TOTOBHOCTH U CIIOCOOHOCTD K
CaMOCTOSATENBHOM, TBOPUECKOU U
OTBETCTBECHHOH JEATCIHLHOCTH

JI.6 TonepanTHOE CO3HaHUE U
MOBEJICHUE B MOJIMKYJIBTYPHOM
MHUpPE, TOTOBHOCTBIO U
CIOCOOHOCTBIO BECTH JIUATIOT C
JIPYTUMU JTFOJbMU, JOCTUTATh B
HEM B3aMMOIIOHUMAaHUS,
HAXOIUTH OOIIMeE IIEIN U
COTPYAHUYATH JJIS1 UX
JIOCTYKCHHS

JI.7 HaBbIKM COTpYTHHYECTBA CO
CBEPCTHUKAMHU, JIETbMU
MJIQJIIIETO BO3PacTa, B3pOCIbIMU
B 00pa3oBaTeNbHOM,
00LIECTBEHHO MOJIE3HOH, yueOHO-
HCCIIEI0BATENBCKOU, IPOEKTHON
U JAPYTUX BUAAX JACSATEIHHOCTH

JI.8 HpaBcTBEHHOE CO3HAHUE U
MOBE/ICHNE HAa OCHOBE YCBOCHUS
00II[eUeI0BEYECKUX [IEHHOCTEH

MO3HIINU IPYTHX YYaCTHUKOB
NEeATEeTbHOCTH, YPPEKTUBHO
paspemiatb KOH(PIUKTHI; BIaIETh
HOpPMaMH PEYEBOTO TIOBEJICHHS B
Pa3NUYHBIX CUTYaIUIX
MEXITMIHOCTHOTO U
MEXKYJIbTYPHOTO OOLICHHUS

M.3 Biianenue HaBbIKaMu
MMO3HaBaTEJIbHON, y4eOHO-
HCCIIEA0BATENIBCKON U IPOEKTHON
NesITeIbHOCTH, HaBbIKaMU
paspelieHus mpoodieM;
CIOCOOHOCTH M TOTOBHOCTb K
CaMOCTOSITEJIbHOMY TIOUCKY
METOJIOB pPEUICHUsI IPAKTUYECKUX
3a/1a4, MPUMEHEHUIO Pa3TUYHbIX
METOIOB MO3HAHUS

M.4 ['0TOBHOCTH ¥ CLIOCOOHOCTH
K CaMOCTOSITEIbHON
MH(pOPMaLMOHHO-
MO3HABATENBHON IeATeIHHOCTH,
BJIQJICTh HABBIKAMH TIOJTYYCHUS
HeoOxoauMoi nH(pOpMaILIUU U3
CJIOBapey pa3HbIX THUIIOB, YMETh
OPUEHTHPOBATHCS B PA3IUIHBIX
HCTOYHUKAX HH(pOpMAIIHH,
KPUTHUYECKH OIICHUBATh U
HHTEPIIPETHPOBATH HHPOPMAIIHIO,
MOJTy4aeMy0 U3 Pa3InIHBIX
HMCTOYHUKOB

M.S YMeHue ucnonb30BaTh
cpeacTBa MHPOPMALMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH
(manee - UKT) B peiennu
KOTHUTHBHBIX,
KOMMYHUKATHUBHbBIX U
OpTaHU3aIMOHHBIX 3314 C
co0JroIeHreM TpeOOoBaHUH
SPTrOHOMHUKH, TEXHUKH
0C30IMaCHOCTH, THTHEHBI,
pecypcocOepekeHusl, MPaBOBBIX U
TUYECKUX HOPM, HOPM
MH(pOPMaLlMOHHON O€30MaCHOCTH

M.6 YmMmenue onpenensirb
Ha3zHaueHue U QyHKIUU
PA3JIMYHBIX COLUAIBbHBIX
UHCTUTYTOB

CHUMBOJIMKON

I1.3 Brnagenue OCHOBHBIMU
METOJIaMU HAYIHOT'O
MO3HAHWSI, UCIIOJIb3YEMbIMH B
XAMUHU: HAOJIIOACHHUE,
OIHCaHue, U3MEPECHHE,
9KCIIEPUMEHT; YMCHHE
00pabaTeiBaTh, OOBCHATH
Pe3yNIbTAThI MPOBEICHHBIX
OIBITOB U JE€IaTh BBIBOJIBL;
TOTOBHOCTB M CITOCOOHOCTh
NPUMEHSITh METO/IbI TIO3HAHUS
MIPH PEIICHUN PAKTHYCCKHUX
3a7a4

1.4 ChopmupoBaHHOCTH
YMEHUSI J1aBaTh
KOJINYECTBEHHBIE OLIEHKHU U
MPOBOANTH PacyeThl MO
XUMHAYECKUM (hopMyJiam U
ypaBHEHUSIM

I1.5 Bnanenue npaBuiaMu
TEXHUKU 0€30IaCHOCTHU MPHU
WCTIOJIH30BAHUN XUMHUECKUX
BEIIIECTB

I1.6 CopmupoBaHHOCTH
COOCTBEHHOM MO3UITUU TIO
OTHOIICHUIO K XUMUYECKOU
nH(popMalnH, NOTy4yaeMon U3
Pa3HBIX UCTOYHUKOB;

I1.7 Ins oOy4aromuxcst ¢
OTpPaHUYECHHBIMU
BO3MOHOCTSIMU 310POBBS
OBJIQJICHUE OCHOBHBIMU
JOCTYIIHBIMU METOJIaMH
Hay4YHOT'O MMO3HAHUS

I1.8 151 cenbix u
CIa0OBUASIINX O0YYAIOIINXCS
OBJIAJICHUEC MTPABUIIAMH 3aITHCH
XUMHUYECKHX (OPMYII C
UCIIOJIb30BaHUEM peIbePHO-
TOYCUHON CUCTEMBI
o0o3Hauenuii JI. bpaiins.




JI.9 '0TOBHOCTBH U CITOCOOHOCTH K
00pa3oBaHUIO, B TOM YHCIIE
caMo00pa3oBaHMIO, HA
MIPOTSKEHUU BCEU KU3HU;
BBIPab0OTaTh CO3HATEIHLHOE
OTHOIIICHHE K HEMIPEPHIBHOMY
00pa3oBaHMIO KaK yCIOBUIO
yCHENHOH npodeccuoHaIbHON 1
00LIECTBEHHOM AESITETbHOCTH

JI.10 DcTeTnyeckoe OTHOIICHHE K
MUpY, BKJIIOYast 3CTETUKY ObITa,
HAy4YHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIOPTA,
00IIIeCTBEHHBIX OTHOIICHUI

JI.11 IIpunsaTue u peanuzanus
LEHHOCTH 3JI0POBOTO U
Oe3omacHoOro oopasa KU3HH,
NOTPEOHOCTH B PU3NIECKOM
CaMOCOBEPIIICHCTBOBAHUH,
3aHSTHUSX CIOPTHBHO-
03JI0POBUTEIBHOM
JESTEIbHOCTHIO, HETIPUSTUE
BPE/IHBIX MTPUBBIYCK: KYPCHHUS,
ynoTpeOaeH s aKoT oIS,
HAapKOTHKOB

JI.12 bepexxHoe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOILLIEHUE K
buznueckomy u
IICUXOJIOTMYECKOMY 3/10POBBIO,
KaK COOCTBEHHOMY, TaK U IPYTHX
Jro/Ied, yMETh OKa3bIBaTh MEPBYIO
MIOMOIIb

JI.13 Oco3HaHHBI BEIOOD
Oynyuei npodeccuu u
BO3MOYKHOCTH PeaTH3aliu
COOCTBEHHBIX YKHU3HEHHBIX
[IJIAHOB; OTHOCHUTELCS K
npodeccuoHaNbHOM
JIEATENHLHOCTH KaK K
BO3MOYKHOCTH Y4acCTHsI B
pEIICHUH JTMYHBIX,
OOIIIECTBEHHBIX,
roCyIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX TPOOJIEM

JI.14 DKoI0rNYecKoe MBIIIJICHUE,
IMMOHUMAHUS BIUSHUS COIUAIBHO-

M.7 YMeHHne caMmoCTOSITCILHO
OIICHUBAThH U IPUHUMATh
pelieHus1, OnpeaesitoIe
CTPATETHIO TMOBEICHUS, C YIETOM
Fpa)KI[aHCKI/IX nu HpaBCTBeHHBIX
[EHHOCTEN

M.8 Bianenue 36IKOBEIMUA
CpEICTBAMU: YMETh SICHO,
JIOTUYHO M TOYHO H3JIaraTh CBOIO
TOYKY 3pEHUSI, HCIIOIH30BATh
aJICKBATHBIC SI3BIKOBBIC CPEJCTBA;
BIIQ/ICTh BCEMU BUJAMH PEUYCBON
JESATEILHOCTH: ayIMPOBAHUEM,
yTeHHeM (IOHUMaHUEM),
TOBOPEHHUEM, ITHCHMOM;
UCIOJIb30BaTh MPHOOPETEHHBIC
3HAHUS U YMCHHUS JUIS aHATH3a
SI3BIKOBBIX SIBJICHUN Ha
MEXIPEIMETHOM YPOBHE

M.9 Bianenue HaBEIKAMU
MO3HABATENBHON pedIeKcun Kak
OCO3HAHMS COBEPIIAEMBIX
JIEUCTBUM U MBICITMTEIBLHBIX
MPOLECCOB, UX PE3YJBTATOB U
OCHOBAaHMM, I'PaHMI] CBOETO
3HaHHUS ¥ He3HAHWS, HOBBIX
M03HABATEJIbHBIX 3a7a4 U CPEACTB
UX JTOCTIKECHHUS




HKOHOMUYECKHUX ITPOLIECCOB HA
COCTOSIHHE TIPUPOTHON U
COIMATILHOM CpeJibl; mpruodpecTr
OTIBIT 3KOJIOTO-HAIIPABICHHOMN
ACATCIIbHOCTHU

JI.15 OTBeTCTBEHHOE OTHOIIICHHUE
K CO3JIaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSATHUS
IIEHHOCTEH CEMEIHOM KU3HH.

B pesynprate ocBoeHusi y4eOHOH IUCHMIUTUHBI CTYIAEHT AOKEH (OPMHUPOBATH CIEAYIOLINE
JMYHOCTHBIE pe3ynbTathl (nanee — JIP):

JIP.2 IIposBisionnii akTUBHYIO I'Pa)IaHCKYIO MO3HULHIO, TEMOHCTPUPYIOUINI MPUBEPKEHHOCTh
MIPUHLIMIIAM YE€CTHOCTH, INOPSAJOYHOCTH, OTKPBITOCTH, YKOHOMUYECKH AKTHBHBIM M YYacTBYIOIIUI B
CTYACHYECKOM M TEpPUTOPHAIILHOM CaMOYIIPAaBIECHHH, B TOM YHCJE Ha YCIOBHIX I10OpPOBOJILYECTBA,
MIPOJYKTUBHO B3aUMOJECHCTBYIOINI U YYaCTBYIOIUHN B AESITEIbHOCTH OOLIECTBEHHBIX OpraHU3alui.

JIP.4 [lposiBisitomnii ¥ AEMOHCTPUPYIOIIMKN YBaXKEHUE K JIIOASIM TPyJa, OCO3HAIOUIUN 1IEHHOCTh
cobctBeHHoro Ttpyaa. Crpemsimmiics K ¢GOpPMHPOBAHHIO B CETEBOM cpefe JHUYHOCTHO U
PO eCCHOHATBHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEa.

JIP.16 IlpuoOpereHre OOydYarOIIMMKCS COIMAIBHO 3HAYMMBIX 3HAHUW O TpaBWIaX BEIACHUS
9KOJIOTMYECKOTO 00pa3a >KM3HH O HOpMaxX U TPAAULUAX TPYIOBOU NEATEIHHOCTH Y€JIOBEKa O HOpMax U
TPaJULMAX TOBEICHUS YEJIOBEKa B MHOTOHALIMOHAIBHOM, MHOT'OKYJIBTYPHOM OOIIIECTBE.

JIP.23 Tlonyuenue oOy4daronMMUCs BO3MOKHOCTH CAaMOPACKPBITUS M CaMOpeaTn3alys JMYHOCTH.

JIP.30 OcymecTBIfONMI MOUCK ¥ HCIONb30BaHME WHPOpPMALUK, HEOOXOJUMON s
3¢ (GEKTUBHOTO BBIMOIHEHHS PA3JIMYHBIX 33134, MPO(ECCHOHATFHOTO U IMYHOCTHOTO Pa3BUTHL.




2. CTPYKTYPA ¥ COJAEP)KAHUE YUEBHOM JUCIUTILIMHBI
2.1. O0beM y4eOHOM IUCHHUILVIMHBI U BU/bI Y4eOHOH padoThI

Buna yueOHoii padoThl O0bem yacon

MakcumajibHas yyeOHas Harpys3ka (Bcero) 78
Oos3aTesbHAsI AYIUTOPHAA YyeOHAasi HATpy3Ka (Bcero) 78
B TOM YUCIJIC:

JICKIINU 48
MIPaKTUYECKHE pabOThI 8
J1a00paTOPHBIC PAOOTHI 22
CamocTosiTesibHAsi padoTa (Bcero) 0

Hpomexcymounas ammecmauus 6 popme ougpghepenuupoeannozo 3auema (Il cemecmp)




2.2. TemaTn4eckuii IJIaH U cofep:kanne ydeOHou qucunmmuasl OY/1.11 XUMUA

Copaepxxanue yueOHOIro MmaTepuajia, JadopaTopHbie padoThl U IpakTHYecKue 3auaTus, | O0be | Koabl JI, M,
caMoCTosITeJIbHAsI padoTa 00y4alIIMXcs, KypcoBasi padora (IpoeKT) M I
4acoB | pe3yJbTATOB,
HaumeHoBaHue pa3ie/ioB U TeM (bopmuposan
HI0 KOTOPBIX
crocoocTByeT
3JIeMEeHT
NPOrpamMMmbl
Pazngen 1. METO/IbI )
IMNO3HAHUSA B XUMHUHU
Tema 1.1. Meronsl nosnanust B | Cogep:kanue yueOHOro MaTepuaJa
XUMHH. OznakomieHne oOyuaromuxcss ¢ (opMaMud TeKylleil U MPOMEXYTOYHOM aTTeCTallUu,
OCHOBHOM M JOIOJHUTEIIBHOW JIMTEPAaTypoOl IO KypCy IHUCLMIUIMHBI W IPOBEACHUE
MHCTpPYKTaXa 10 TEXHUKE O€30MacHOCTH.
Bgenenmne. JI.1,2,4,5,7,9,1
Hayunble MeTOIBI MMO3HAHUS BEIIECTB W XMMHUYECKUX SBICHHUA. POJIb dKCIEpHMEHTa | 2,13,14
TEOPUH B XUMHUH. MOIeTHPOBAaHHE XUMUUECKHX TPOIIECCOB. SHAYCHNUE XUMHHU IIPU OCBOCHUH M.1,2,3,4,5,7,9
npodeccuit CIIO u cnenuansrocteit CIIO TexHuueckoro npoduis mpodhecCHOHATBHOTO 2 I1.1,2,3,5,6,7
o0OpazoBaHwUs. JIP 2.4, 16,
O3HaKOMIJICHHE C 3KCIICPHMEHTAIBHBIMU OCHOBAMH XWMHUH: IIpaBmia 0€30MacHOCTH TpH 23,30
paboTe ¢ eAKMMHU, TOPIOYMMHM M TOKCHYHBIMH BellecTBamu. [IpoBeneHrne XUMHYECKHX
peakuuii B pactBopax. [IpoBeaeHne XuMHUECKUX peakluil Ipu HarpeBaHuu. KauecTBeHHbIN
U KOJHMYECTBEHHBIM aHanmu3 BemiecTB. OmpeneneHue xapakrtepa cpeabl. MHAMKATOPHL
KauecTBeHHble peakuuu Ha HEOPraHUYECKHE BEIECTBA M HOHBI, OTJIEIbHBIC KJIACCHI
OpPTaHHYECKUX COSTMHECHHIA.
Pa3znen 2. TEOPETUYECKHUE 27
OCHOBBI XM
Tema 2.1. CoBpemennble | Cogep:kanue yueOHOro MaTepuaJa J.1,2,4,5,7,9,1
npecTaBieHus o ctpoeHur aroma | CoBpeMeHHbIe MPEACTAaBICHUS O CTPOeHUU atoma. AToM. M30Tombl. ATOMHBIE OpOUTANH. 2,13,14
S-, p-amemenTbl. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX O0OJOYEK aTOMOB MEPEXOIHBIX 2 M.1,2,3.4,5.7.9
3JIEMEHTOB. 11.1,2,3,4,5,6,7
JIP 2,4, 16,
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23,30

Tema 2.2. [lepuoanueckuii 3akon | Coaepxxanue yueOHOro MmatepuaJjia JI.1,2,4,5,7,9,1
u [lepronnueckas cucrema Ilepuonnueckuii 3akoH u llepmoamueckass cucrema XuMUYeCcKuX diemeHToB [I.I. 2,13,14
XUMHYECKUX 3JIEMEHTOB. MenneneeBa. CoBpemenHass (GopmynupoBka [lepuoawdeckoro 3akoHa. 3HadYeHHUE M.1,2,3,4,5,7,9
[Tepuoanueckoro 3akona u Ilepuoamueckoit cuctembl XuMuU4yeckux snemeHto J. . 11.1,2,3,5,6,7
MenneneeBa Jyisl pa3BUTHS HAYKU U IOHUMaHUS XUMUYECKOW KapTUHBI MUPA. JIP 2.4, 16,
23,30
IpakTuyeckoe 3ansaTue Nel. IIpakTuyeckoe 3ansitue Nel. JI.1,2,4,5,6,7,9,
MoaenupoBaHue MOCTPOCHUS MonenupoBanue noctpoeHus [lepuoanueckoi TaOIMITbI XUMUYECKUX DJIEMEHTOB. 12,13,14
[Tepuoanueckoii TaOIUIIBI M.1,2,3,4,5,7.9
XHUMHYECKHX IJIEMEHTOB. I1.1,2,3,5,6,7
JIP 2,4, 16,
23,30
Tema 2.3. Xumunueckas cBa3b. | Comepxkanue y4eOHOro MaTepuasa JI.1,2,4,5,7,9,1
Bemectso. KoBanentnas CBA3b, ee Pa3HOBHUJIHOCTH 51 MEXaHU3MBbI o0pa3oBaHMsL. 2,13,14
DNEKTPOOTpULIATENBHOCTh. CTENEeHb OKUCICHUS W BAJCHTHOCTh XMMHYECKHUX 3JIEMEHTOB. M.1,2,3,4,5,7,9
HNonnas cBsa3p. Katuonbl u aHuoHbl. Mertamumueckas CBsi3b. BonopoaHas CBS3b. 11.1,2,3,4,5.6,7
KauecTBeHHBII M KOJMYECTBEHHBI COCTaB BelIeCTBA. BemiecTBa MOJEKYISPHOIO M JIP 2.4, 16,
HEMOJIEKYJISIPHOTO CTpoeHHUs. IpudanHbl MHOTOOOpa3usi BEIIECTB: M30MEPHsI, TOMOJIOTHS, 23,30
AJUTOTPOTIHSL.
Tema 2.4. PacTBOpHI U CMeECH. Conep:xxaHue yueOHOIro MaTepuasa
SIBneHus, mpoUCXOAsIIUe MPU PACTBOPEHUHM BEIIECTB, - Pa3pyLICHUE KPUCTAIUIMYECKOU 11.12.4.57.9.1
pemerku, nuddysusi, ucconmanus, ruapatanus. YucTele BelecTBa H cMecH. VICTHUHHBIC ) ’2’1 ?; 1’ 4’ ’
pactBophl. PacTtBopeHme kak Qusuko-xumudeckuii mpouecc. CrocoObl BbIpaKeHUs M.1 2’ 3 ’4 579
KOHIIEHTpAllUld PAcTBOPOB: MaccoBas J0JisI PAacCTBOPEHHOTO BemiecTBa. Jlucconumanus H.l ’2 ’3 ’ 4’5 ’6 ’7
3JIEKTPOJIMTOB B BOJHBIX pacTBopax. CuibHbIE U c1a0ble eKTponuThl. CHUIIbHBIE U Cl1a0ble Hi’ ’2 ;‘ ’1’6 ’
ANEKTPOJUTHI. 30, TENd, TMOHATHE O Koyutouaax. (OCHOBHBIC TOJOXKEHHUS TEOPUHU 23’ 3’0 ’
)

3JICKTPOJIMTUYECKON JHCCOLMAIMKM. Peakiuu HMOHHOTO OOMEHa B BOJHBIX pPacTBOpAX.
Kucnotel, ocHOBaHUS U COJTH KaK 3JIEKTPOJIUTHI.
Kontponbhas padbota Nel o Teme «Ctpoenne atoma u [lepruoanueckuii 3aKkoH. XUMHUYECKast




CBsA3b»

JlaGoparopHnasi padora Nel. O3n | JlabopaTtopnasi padora Nel. J1.3,4,5,6,7,9,1
aKOMJICHHE cO cBoMcTBamu nuctie | [IpurotoBneHue cycneH3uu kapboHaTa Kanblus B Boje. [lomydenue aMmynbcuu 0,12,13,14
PCHBIX CHUCTEM. pacTutesbHOro Maciia. O3HaKOMJIEHHE CO CBOMCTBAMM JAUCIIEPCHBIX CUCTEM. M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
IIpakTnyeckoe 3ansitue Ne 2. IIpakTnyeckas padora Ne 2. J1.3,4,5,6,7,9,1
[Ipurorosnenue pactsopa [IpurorosneHne pacTBOpa 3aJaHHOW KOHLICHTPALIUH. 0,12,13,14
3aJJaHHOM KOHIICHTpAIUH. M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
Tema 2.5. 'unponus conen. Coaep:xxanue yueOHOro MaTepuaJa J1.1,2,3,4,5,6,7,
Peaknm moHHOTO OOMEHAa B BOJHBIX pacTBopax. Cpena BOIHBIX PACTBOPOB: KHCIIAs, 9,10,12,13,14
HeWTpasbHasi, menodHas. Bomopoausiii mokasarens (ph) pactBopa. ['uaponus coneii. M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
Tema 2.6. Xumuueckue peakunn | Comepxxkanue y4eOHOro MaTepuasa J1.1,2,3,4,5,6,7,
Kiaccupukanuss XUMUYECKMX pPEaKIUii B HEOPTAaHWYECKOW M OPraHUYeCKOW XWMUH. 9,10,12,13,14
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIMU. OJIEKTPOJMU3 PpPacTBOPOB U PaCILJIaBOB. M.1,2,3,4,5,7,9
CKOpOCTh peaKIiH, €€ 3aBHUCHMOCTh OT pa3iudHbIX (akTtopoB. Karamus. OOpatuMocTh 11.1,2,3.4,5.6.,7
PEeaKIMi. XUMUYECKOE PABHOBECHE U CITIOCOOBI €T0 CMEIIICHHUS. JIP 2.4, 16,
KonTponbhast padota Ne2. Teopus O/] u peakuiuu HOHHOTO oOMeHa 23,30
JlabGopaTopHasi padora Ne 2-3. Jlaboparopnasi padora Ne 2-3 111234567
Peakmun nonnoro ooMeHa. B3auMopaelicTBre KUCIIOT ¢ OCHOBaHUSIMH. B3anMoaelicTBHe KUCIIOT ¢ COJIIMU. Pa3znoxkeHue 9 190’15 i 3’ 1’ 4’
I'maponus coneit pazauyHOTO HEpPaCTBOPUMBIX OCHOBaHUM. B3anmoneiicTBue coseit npyr ¢ npyrom. KauectBeHHbIe M,l 2’ 3 ’4 5’7 9
tuna. OKHCIUTENIBHO- peakuyy Ha HEOPTaHUYECKUE BELIECTBA U HOHBL. [ MApOIIN3 Colel pa3Iu4yHOro THIIA. H.l ’2 ’3 ’ 4 ’5 ’ 6 ’7
BOCCTaHOBUTEJIbHBIE PEAKIIUU B Omnpenenenue xapakrepa cpeabl. aankaropsl. Peakium, nporekaromuye ¢ i3MEHEHUEM Hi’ ’2 2‘ ’1,6 ’
XUMHYECKUX MpoIeccax. CTEIEHEeN OKUCIIEHUs: B3aUMOJEHCTBUE KUCIIOT C METAJNIAMHU, BOJbI C METAJUIAMH, TOPEHHE 23”3’0 ’

METaJlIOB.
(/1Ba waca mpoBojsaTcs Ha 6aze MOAY "Cpennsisi o0nieoOpa3zoBarenbHas mkosaa Ne62";
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http://keramikos.ru/arc/9005543.zip

JBa yaca npoBojsites Ha 6aze OTXKT — dunmana OpUIIC)

Pazpea 3.
HEOPI'AHUYECKAS
XUMMUS

Tema 3.1. Kimaccudukars

Conep:xxanue yueOHOIro MaTepuaJa

HEOPraHMYECKUX COCAMHEHUN. OznakomieHue oOyuaromuxcss ¢ (opMaMu TEKylIeil U MPOMEXYTOYHON aTTeCTalluu, J1.1,2,3,4,5,6,7,
Meraisl. OCHOBHOW M JOIOJHUTEJIBHOW JIMTEPAaTypoOd IO KypCy IHUCLMIUIMHBI W IPOBEACHUE 9,10,12,13,14
WHCTPYKTaXka M0 TEXHUKE 0€30MaCHOCTH. M.1,2,3,4,5,7.9
Knaccudukanus HeopraHuUeCcKUX coeTnHeHn. XUMHUeCKHe CBOHCTBA OCHOBHBIX KJIAaCCOB I1.1,2,3,4,5,6,7
HEOPTaHWIECKHX COeqUMHCHNU . MeTautbl. DICKTPOXUMUUECKHN PSi/l HATIPSDKCHUI METAIIIOB. JIP 2,4, 16,
O6mue crioco6b! monyuyeHus: MmetauioB. [lonstue o koppo3uu MetamioB. CriocoOb! 3aIUThHI 23,30
OT KOPPO3HHU.
KoHTtponbHas pabora Ne3. XuMHUUeCKHE peakuu
JlabopaTopnasi padora Ne 4. JI.1,2,3,4,5,6,7,
OO0111e CBOKMCTBA U CILIABBI 9,10,11,12,13,
MetaiuioB. KauecTBeHHBIE JlabopaTopnasi padora Ne 4. 14
peakuuu Ha nousl Fe?" u Fe*, 3akanka 1 oTIyckK ctaiau. O3HaKOMJICHHE CO CTPYKTYpaMu ceporo u 0eioro uyryHa. M.1,2,3,4,5,7,9
O6mue cBoiicTBa MeTasioB. KauecTBeHHbIe peakyun Ha HOoHbI Fe?* u Fe* 11.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
JlabopaTropnasi padora Ne 5. J1.1,2,3,4,5,6,7,
OO6mras xapakTepucTruka 9,10,12,11,13
H paKrep JlabopaTopHast paGora Ne 5. A
HEMCTAILIIOB, M3YHCHHC HX [Torydyenue u oOHapyXkeHHEe aMMuaKa, OOHapyKeHHE HUTPUTOB U U3yUYE€HUE YCTOMYUBOCTH 14
OKHCIIUTETHLHO- y N Py > Py P y M M.1,2,3,4,5,7,9
A30THUCTOM KUCIOTHI, KAUECTBEHHAS PEaKIUsl HA HUTPAT UOHBI, OKUCIUTEIBHO -
BOCCTAHOBUTEIIBHBIX . o 11.1,2,3,4,5,6,7
o BOCCTaHOBUTEJIbHbBIE CBOMCTBA a30THOW KHUCIIOTHI, 0OHapyskeHue ¢pocdar HOHOB.
CIIOCOOHOCTEH. JIP 2,4, 16,
23,30
Tema 3.2. OOmIMe CBOKMCTBA JI1.1,2,3,4,5,6,7,
HemerauioB. Q000IIIEHHE U 9,10,12,11,13,
N Coaep:xxanue yueOHOro MaTepuaJa
CUCTEMAaTH3alus 3HaHUN . 14,15
Hemertannpl. OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC CBOMCTBA TUITMYHBIX HEMETAILIOB. M.12.3.45.6.7
OO01mas xapakTepucTHKa MOATPYIIIbI raioreHoB. MuHu koHpepeHus no xumMmuu «Mup " ’8 ’9’ T
3epkaim». O000IIeHNe U CHCTeMaTH3alus 3HAHHH. Y
p 11.1,2,3,4,5,6,7
JIP 2,4, 16,
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23,30

Pa3nesn 4. OPTAHUYECKASA

XUMUs 46
Tema 4.1. Teopus ctpoeHus Conep:kanue y4e0OHOro MaTepuasa
OpPraHUYECKUX COCIUHECHUM. OsznakomiieHHe oOydJarommxcsi ¢ (opMamMH TEKyIIed W MPOMEXKYTOYHOW aTTeCTalluH, H.i,2,13 2’41’?’?’7’
OCHOBHOW M JOMOJHUTEIBHOM JIUTEPATYpPOH MO KypCy AUCHUIUIMHBI M TPOBEICHUE 9,10, 14’1 13,
WHCTPYKTaXa 1Mo TeXHUKE OE30MacHOCTH. M.12.3.4.5.7.9
Kiaccupukamust ¥ HOMEHKIIATypa OPraHHYECKUX COCAMHCHUH. XHMHUYECKHE CBOMCTBA 2 H'l ’2 ’3 ’ 4 ’5 ,6 ’7
OCHOBHBIX KIJIACCOB OPraHMYECKHX COeAMHEHHH. Teopusi CTpOEHHs OpraHUYecKHX Hi’ ’2 ;1 ’1,6 ’
COCMMHEHHWH.  YTIepomHblii  ckemer.  Pagukanel.  DyHKIHOHAIBHBIC — TPYIIIHL. 23’ 3’0 ’
['omonoruyeckuit psan, romonoru. CTpykTypHas u3omepus. THIBI XUMUYECKUX CBSI3ed B ’
MOJICKYJIaX OpPTraHUYECKUX COCIMHECHMIA.
Tema 4.2. [IpenensHbie Conep:xxanue yueOHOro MaTepuaJa JI.1,2,3,4,5,6,7,
YTJIEBOJOPO/BI. AJIKaHbl: TOMOJIOTUYECKUH psii, M30MEpPUS U HOMEHKJIAaTypa aJKaHOB. XHMHYECKUE 9,10,12,11,13,
CBOIICTBa alkaHOB (METaHa, dTaHa): TOPEHUE, 3aMeIlleHre, Pa3IoKeHne, JeTUAPUPOBAHNUE. 14
[TpupoHble UCTOYHUKH YIJIEBOAOPOJOB: HEPTH U MPUPOAHBIHN ra3. [IpumeHeHue aakaHoB 4 M.1,2,3,4,5,7,9
Ha OCHOBE CBOMCTB. 11.1,2,3,4,5,6,7
JIP 2,4, 16,
23,30
Tema 4.3. HenpenenbHbie Conep:xxaHue yueOHOro MaTepuasa JI.1,2,3,4,5,6,7,
YIJIEBOIOPO/IBI. Ankensl. ['oMonorudyeckuii psija, U30Mepusi, HOMEHKJIATypa aJIkeHOB. XUMUYECKHE 9,10,12,11,13,
CBOICTBa 3THUJIEHA: TOpPEHHE, KaUeCTBEHHbIE peakinu (obeclBeunBaHne OPOMHOM BOJBI U 14
pacTBopa  TepMaHraHaTa Kalus), THIpaTanus, MoJuMepu3anus.  AJIKaJUeHBI. 4 M.1,2,3,4,5,7.9
['omosiornueckuit psia, H30MepHUsi, HOMEHKIIATypa ankaaueHoB. [I[pumenenue. 11.1,2,3,4,5,6,7
AnKuHBL AleTiieH. XMMHYECKHe CBOMCTBA alleTUJIeHa: TOpeHue, 00ecIIBeUnBaHNe JIP 2,4, 16,
OpoMHOI BOJBI, IPUCOEAUHEHUH XJIOpOBOAOpOAa U ruaparanus. IlpuMeHnenue aneruieHa 23,30
Ha OCHOBE CBOWCTB.
IIpakTnyeckoe 3ansitue Ne 3 IIpakTnueckas padora Ne 3. JI1.1,2,3,4,5,6,7,
CrpoeHue 1 HOMEHKJIaTypa CrpoeHue u HOMEHKJIaTypa yriaeBogopoa0B. Buasl nzoMepun yrieBogopoaos. 9,10,12,11,13,
YTII€EBOJAOPOJIOB 14
2 M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16,
23,30
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Tema 4.4. Apomatuyeckue Conep:xxanue yueOHOro MaTepuaJa JI.1,2,3,4,5,6,7,
YIJIEBOJAOPOBI. Apensbl. benzon. Xumudeckre cBOHCTBa O€H30J1a: TOPEHUE, PEAKITUU 3aMEeIICHUS 9,10,12,11,13,
(rayloreHupoBaHue, HUTpoBaHue). [Ipumenenne GeH301a Ha OCHOBE CBOWCTB. 14
M.1,2,3,4,5,7.9
11.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
JlabGoparopHasi padora Ne 6. JlaGopaTropHnas padora Ne 6. JI.1,2,3,4,5,6,7,
CBoiicTBa npeeabHBIX, CBoiicTBa peIeNbHBIX, HEMPEACIbHBIX U ApPOMATUYECKHUX YTIEBOAOPOIOB. 9,10,12,11,13,
HEMPEeIEJIbHBIX U apOMAaTUYECKUX 14
YTJIEBOJIOPOIOB. M.1,2,3,4,5,7.9
11.1,2,3,4,5,6,7
JIP 2,4, 16,
23,30
IIpakTuyeckoe 3ansaTue Ne 4. IIpakTuyeckasi pa6ora Ne 4, JI.1,2,3,4,5,6,7,
CpaBHutenbHas xapakrepuctuka | CpaBHUTEIbHAS XapaKTEPUCTUKA MPEACTbHBIX, HEMPEACIbHBIX U ApOMATHYECKHUX 9,10,12,11,13,
YIJIEBOAOPOIOB. YIJIEBOAOPOOB. 14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
Tema 4.5. CriupTsl U HEHOIBL. Conep:kanue y4e0HOIro MaTepuaa JI.1,2,3,4,5,6,7,
Kucnoponconepkamme COequHEHHS: OAHO- M MHOTOATOMHbIE CIUPThL, DEHOI. 8,9,10,11,12,1
['unpokcunpHas rpynmna kKak ¢GyHKIHOHaIbHasA. [loHATHE O TpeneNbHBIX OJHOATOMHBIX 3,14
crnuprax. XMMHAYECKHE CBOMCTBA ATAHOJA. [ TMUIEpUH KaK MpeACTaBUTENIb MHOTOATOMHBIX M.1,2,3,4,5,7.9
cruptoB. KauecTBeHHasi peakiysi HA MHOTOaTOMHbIE CIUPThl. DU3NUecKne U XUMUYECKUE 11.1,2,3,4,5,6,7
cBoiicTBa ¢eHoNa. B3amMmHOE BIUSHUE aTOMOB B MOJIEKyJie (DeHOJIa: B3aUMOJICHCTBUE C JIP 2,4, 16,
THAPOKCHIOM HATPHS M a30THOM KucinoTol. [IpumeHeHune ¢eHoa Ha OCHOBE CBOMCTB. 23,30
KontposbHas pabora Ne 4 «CBoKCTBa YIIIEBOIOPOIOBY
Tema 4.6. Anpaeruapl. Coaep:xxanue yueOHOro MaTepuaJia JI.1,2,3,4,5,6,7,
[TonsTne 00 ampmermmax. AnpIerwaHas Tpymma Kak (QyHKIHOHAIbHAS. XHMHUYCCKUC 8,9,10,11,12,1
CBOMCTBA, MTOJIYYCHHUE aJIbJICTHUIOB, PUMEHEHHE (JOPMAJIBIETH Ia HA OCHOBE €TI0 CBOMCTB. 3,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
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JIP 2.4, 16,

23,30
Jlaboparopnasi padora Ne 7. JlabopaTopnasi padora Ne 7. J1.3,4,5,6,7,8.,9,
N3ydyeHne XuMHUECKHUX CBOMCTB KauecTBeHHBIE peaklMy HA OTHOATOMHBIE, MHOTOATOMHBIE CIIUPTHI U AJIbJICTH/IBI. 10,11,12,13,14
CIIUPTOB U AJIbJICTU/IOB. M.1,2,3,4,5,7.9
11.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
Tema 4.7. OTHOOCHOBHBIE Conep:xanue yueOHOro MaTepuaJa JI.1,2,3,4,5,6,7,
KapOOHOBBIE KUCIIOTHI. Kap6onossie kuciotsl. [IoHATHE 0 KapOOHOBHIX KHCI0Tax. KapOoKkcuibpHas rpymnmna 8,9,10,11,12,1
KaK (YHKIHOHATbHAS. [ OMOJIOTHYECKUN PSIT TIPENETbHBIX OJHOOCHOBHBIX KapOOHOBBIX 3,14
KHUCJIOT. XUMHYECKHE CBOMCTBA YKCYCHOM KHUCIOTHL [IpuMeHEHHE YKCyCHOM KHUCIIOTHI Ha M.1,2,3,4,5,7,9
OCHOBE CBOMCTB. BpICIINE KUPHBIE KUCIOTHI HA IPUMEPE MAITBMUTHUHOBON U CTEAPUHOBOM. 11.1,2,3,4,5,6,7
KoHnTtponbhas padota No5 «XuMHUYEeCKHE CBONCTBA CITUPTOB M AJIbJICTHIOBY JIP 2.4, 16,
23,30
Tema 4.8. CnoxHbIe YPUPHI 1 Coaep:xxanue yueOHOro MaTepuaJia JI.1,2,3,4,5,6,7,
KUPBI Odupst u xupsl. [lonydyenue cnoxHbIXx 3pupoB peakuueit arepudpukanuu. CaoxKHbIe 8,9,10,11,12,1
a¢upkI B IpUPO/Ie, UX 3HAUCHHE. [[pUMeHeHNE CII0KHBIX A(DUPOB HA OCHOBE CBOMCTB. 3,14
JKups! kak croxxabie a3¢upsl. Kitaccudukamnus ;kupoB. XUMUUYECKHE CBOMCTBA JKHPOB: M.1,2,3,4,5,7,9
TUIPOJIN3 U TUIPUPOBAHUE KUAKUX KUPOB. I[prMeHeHne )KMpoB Ha OCHOBE CBOMCTB. 11.1,2,3,4,5,6,7
Mpzina. JIP 2.4, 16,
23,30
Tema 4.9. YrneBoabl Coaep:xxanue yueOHOro MaTepuasa JI.1,2,3,4,5,6,7,
YrieBoapl, WX KIacCUPUKAIMA: MOHOCaXxapuabl (TII0K03a, (PYKTO3a), AUCaXapuibl 8,9,10,11,12,1
(caxapo3a) W monucaxapuabl (Kpaxmal H IeJUTI0sI03a). [JIfoko3a — BeIIecTBO ¢ 3,14
JIBOMCTBCHHONW (YHKIIMEH — albJCTHIOCHUPT. XHWMHUYSCKHE CBOKWCTBA TJIFOKO3BI. M.1,2,3,4,5,7.9
[IprMeHeHue rIoK03bl Ha OCHOBE CBOMCTB. 11.1,2,3,4,5,6,7
KonTtponsHast padora Ne6 «KapOoHOBBIE KUCIIOTHI, CI0KHBIE 3(DUPBI U KUPBD) JIP 2.4, 16,
23,30
JlabopaTopHasi padora Ne 8-9. JlabopaTopnasi padora Ne 8-9. J1.3,4,5,6,7,8.9,
N3ydenue cBoicTB KapOOHOBBIX N3yuenue cBoicTB KapOOHOBBIX KUCIOT U UX NMPOU3BOAHBIX. CBOWCTBA YKCYCHOM KHCIIOTHI, 10,11,12,13,14
KHUCJIOT ¥ UX TTPOU3BOIHBIX. o011re co CBOMCTBaMU MUHEpaIbHBIX KUCIOT. KauecTBeHHbIe peakiuu. Jloka3aTeabCcTBO M.1,2,3.4,5,7.9
CaolicTBa yriaeBOJI0B. HETpEeIeIbHOTO XapakTepa xKuaKkoro xkupa. CBoiicTBa yriieBooB. BzaumoiecTue 11.1,2,3,4,5,6,7
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IIIOKO3BI U caxapo3sl ¢ ruapokcuaom Meau (II). KauectBenHas peakuns Ha Kpaxmad. JIP 2.4, 16,
(/IBa waca mpoBomsatrcs Ha 6aze MOAY "Cpennsisi o0mieo0pa3zoBarenbHas mkosaa Ne62"; 23,30
nBa yaca npopoastcs Ha 6a3ze OTXKT — dunuana OpUIIC)
JlabGoparopHasi padora Ne 10. JlaGopaTtopnas padora Ne 10. J1.3,4,5,6,7,8,9,
Pemenue skcnepuMeHTanbHbIX DKCcTepuMEHTAIBHOE OTIpe/ielieHre BemecTB, KauecTBeHHbIC peakinu Ha (YyHKIIMOHAIBEHYIO 10,11,12,13,14
3a7a4 Mo pacrno3HaBaHUIO rpynmy. M.1,2,3,4,5,7,9
OpPraHUYECKUX BEILECTB. 11.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
Tema 4.10. A3oTcoaep:xariue Conep:kanue y4e0HOIro MaTepuaia JI.1,2,3,4,5,6,7,
OPraHNYeCKHUE COCTUHEHUS. A3oTconepkaie COeMHCHNS: aMUHBI, aMUHOKHUCIIOTBI, OCITKH. 8,9,10,11,12,1
Awmunbl [ToHaTne 06 aMrHax. AHUIIMH KaK OPraHUYECKOe OCHOBaHWE. AMHUHOKHUCIIOTHI KaK 3,14
ampoTepHbie NTU(DYHKIIMOHAIBHBIC OPTaHWMYECKUE COCAMHCHUSA. XHMHYECKHE CBONCTBA M.1,2,3,4,5,7.9
aMUHOKHUCIOT. [lenTuaHas cBsI3b W nmojunenTuabl. [IpuMeHeHne aMUHOKHUCIOT Ha OCHOBE 11.1,2,3,4,5,6,7
CBOMCTB. benkmn. JIP 2.4, 16,
23,30
JlabGopaTopHas padora Ne 11. Jlaboparopnasi padora Ne 11 JI.1,2,3,4,5,6,7,
XUMUYEeCKUE CBOWCTBA aHWINHA. | XMMHUYECKUE CBOWCTBA aHWINHA. PacTBopeHue 0eikoB B Bojie. JleHaTypaius pacTBopa 8,9,10,11,12,1
LIBeTHBIE peakIy Ha OCIKH. OeNika KypHHOIO SIila P HarpeBaHUU, PACTBOPAMU COJIEH TSXKENbIX METAJNIOB U NIPU 3,14
HarpeBaHuH. M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
Tema 4.11. [Tonumepsi. Coaep:xxanue yueOHOro MaTepuasa JI.1,2,3,4,5,6,7,
ITomumepsl: mIacTMacchl, KaydykKd, BOJIOKHA. [lodydeHwe mMOIMMEpPOB peakuuei 8,9,10,11,12,1
MOJIMMEPHU3AlUU U TIOJTUKOHACHCALINH. 3,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16,
23,30
Tema 4.12. XuMHUs U )KU3HD. Conep:xxanue yueOHOro MaTepuasa JI.1,2,3,4,5,6,7,
Xumus u 310poBbe. JlekapcTBa, epMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBL. 8,9,10,11,12,1
[IpoGnemsl, cBsi3aHHBIE C IPUMEHEHUEM JIEKAPCTBEHHBIX IPENapaToB. 3,14,15
Xumusg u nuiia. KanopuiHOCTh KHPOB, OCIIKOB M YIIIEBOJOB. XHMMHS B IOBCEIHEBHOM M.1,2,3,4,5,6,7

15




*u3HU. Moromue u yuctsamue cpeactsa. [IpaBuma Ge3omacHoi pabOTHI CO CpencTBaMu ,8,9
OBITOBOM XMMHH. XHMHUYECKHE BEIIECTBA KaK CTPOUTEIBHBIC U TOJEIOYHBIE MaTepHAaIbI. 11.1,2,3,4,5,6,7
BemiectBa, ucrnonb3yembie B MOIUrpaguu, KUBOIUCH, CKYJIBITYpe, apXxuTekrype. O0mue JIP 2.4, 16,
MPEACTABICHUSI O TIPOMBINUICHHBIX CIOCO0aX TOJYYCHHUS XUMHUYECKUX BEIIEeCTB (HA 23,30
pUMepe MPOU3BOJICTBA CEPHOM KUCIOTHI). XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIICH CPeIbl
W €ro MOCIIeCTBUS. bbITOBas XuMHU4YecKasi TpaMOTHOCTh. 3HAYCHUE XUMHH B MEIUIIMHCKOMN
(lekapcTBa, BUTAMUHBL, (EPMEHTHI), MHUIICBOW, JIETKOW MPOMBIIUICHHOCTH. OOmue
MPEACTABICHUS. O TPOMBIIUICHHBIX CIOCO0aX TOJYYCHHS XUMHUYECKUX BEIIeCTB (HA
pUMepe MPOU3BOJICTBA CEPHOM KUCIOTHI). XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIICH CPeIbl
U €ro MmocyencTBus. beiToBast XumMudeckasi TpaMOTHOCTb.
IIpoBenenue MUHU-KOH(PEpeHIIMK Ha TeMy: «Opranndeckast XuMus — IpyT WK Bpar?y
O0001IeHEe B CUCTEMATH3aIUs Coaep:xxaHue yueOHOro MaTepuaJia: JI.1,2,3,4,5,6,7,
sHanuid. J{uddepenimpoBannsiii | O0o0eHNe U cucTeMaTu3anus 3HaHui. J{uddepeHnnpoBaHHbIH 3a4eT. 8,9,10,11,12,1
3a4er. 3,14,15
5 M.1,2,3,4,5,6,7
,8,9
I1.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
Bcero: 78
IIpomexxyTOUHAasI aTTecTAIUS 2
Ilpomesrccymounan ammecmauun: oughghepenyupoeannslit 3a4ém
Hroro: 80

Jlnst XapaKTepUCTUKN YPOBHS OCBOCHMS YUE€OHOT0 MaTepualla UCIOJIb3YIOTCS ey rolne 0003HaueHus:

1 — o3HaKoMHUTEIbHBIN (Y3HABAHHE paHEe N3YYEHHBIX 0ObEKTOB, CBOMCTB);

2 — penpoyKTUBHBIN (BBIOJIHEHNE AESITEIbHOCTH IO 00pa3ily, MHCTPYKIMH WM MO/ PYKOBOJCTBOM);

3 — IpOAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSTENILHOE BBIIOJIHEHHE AEATEIbHOCTH, PEIIeHUe POOJIEMHBIX 3a/1a4).
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEBHOU JUCHUTLJIAHBI

3.1 Tpe6oBaHusI K MUHUMAJIBHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecnedeHUI0

VYueOHas TUCHUIUINHA peau3yeTcsl B y4eOHOM KaOHHEeTe COLMaIbHO-9KOHOMUUECKUX JUCLUIUINH.

Ob6opynoBanue yaeOHOTO KabuHeTa:

MOCaJ0YHBIE MECTA M0 KOJIMIECTBY OOYJAOIIIXCS;

pabouee MecTO IpernoaBaTers;

METOAMYECKHE MaTePHAITBI TTO JUCIUTUIAHE;

Texnuueckue cpenctBa oOydeHuss pabodero Mecra IpenojaBaTeNs:  KOMIBbIOTEPHOE
o0opyIoBaHHE, KOTOPOE MIOJDKHO COOTBETCTBOBATH COBPEMEHHBIM TpPEOOBAaHMSIM O€30MacHOCTH H
Ha/I&KHOCTH, MpPESyCMaTpUBaTh BO3MOXKHOCTh MHOI'O()YHKIIMOHAJIILHOTO HCIOJIb30BaHUS KaOHHETa, C
LENBI0 U3YyUYEHHs] COOTBETCTBYIOIIEH NUCIMIUIMHBI, MYJIbTHMEIUIHOE 000pynoBaHHE (IIPOEKTOp H
MPOCKIIMOHHBIN 3KpaH MM WHTEPAKTUBHAS TOCKA), TIOKAJIbHAs CETh ¢ BEIXOJIOM B Internet.

HaumeHoBaHMe crHenManbHOTO IOMEIIEHHs: IOMEIIEHHE [UIs CaMOCTOATENbHOM paboTshl,
YuranbHelii 3a1. OCHAILIEHHOCTH: pabouee MecTo, KOMITbIOTep (HOYTOYK) € TOCTyNOM K ceTu «IHTepHeT»
u OUOC.

HaumeHoBaHMe crielMalbHOTO MOMEIIECHUS: yueOHast ay TMTOpUs AJIsl IPOBEICHHUS MPAKTUYECKUX
3aHATHH, TPYNIOBBIX KOHCYJIbTAllMH, WHIWBUAYAIBHBIX KOHCYJBTAIlMH, TEKYIIEr0 KOHTPOJI,
IIPOMEKYTOUHOM aTTecTaluy, YuyeOHas ayJUTOPHUHU, OCHAIEHHbIE OOOpPYIOBAHMEM M TEXHUYECKUMHU
cpeactBamMu  oOyudenus. OcHameHHOCTh: KommekT yueOHOH Mebenn, HOYTOYK, NPOEKIHOHHOE
o0opyoBaHue (MyIbTUMEIUHHBIA IPOEKTOP U IKPaH).

IlepeyeHb JHIIEH3MOHHOTO H CBOOOHO PACIIPOCTPAHSIEMOI0 MIPOrPAMMHOI0 00ecTieYeHH:

Microsoft Office 2010 Professional Plus (ITaket mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaketr mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucel 2M1OC OpUIIC

AutoCAD

KOMIIAC-3D

IIpu n3y4yeHun AUCHUILIMHBI B (popMaTe 2JIEKTPOHHOI0 00y4eHus ¢ ucnoJjb3opanuem 10T

HeorpannuenHast BO3MOXXHOCTh JlocTyna obydatomerocs k OMOC n3 mo6oit TOUKH, B KOTOPOIH
uMeercs JOCTYN K HWH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHONW cetn «MHTepHeT» (mamee - ceTh
«MHTepHeT»), Kak Ha TEPPUTOPHH OPraHU3ALUH, TaK U BHE €€.

Hoctyn k cucremam BuaeokoH(pepenicBszu DMOC (MoOuIbHAs U JEKCTONHAsS BEPCUU WIIN Ke
BEO-KJIMCHT).

3.2. UndopMannoHHOe oOecnedeHre peaju3alui NporpaMmMbl

Jist peann3anuu nmporpaMMbl OMOIMOTEYHBIN (OHA 00pa30BaTEIbHON OPraHU3aIMH T0OJDKEH UMETh
MeYaTHbIC W/UIU 3JIEKTPOHHBIE 00pa3oBaTelbHble U MH(POPMAIMOHHBIE PECYPCHI, PEKOMEHAYEMbIE IS
WCIOJIB30BAHUS B 00pa30BaTEILHOM MPOILIECCE.

IlepeyeHb pexkoMeHIyeMbIX YYeOHbIX W3JIAHMi, JONMOJHUTEIbHONH JuTepaTrypbl UHTEpHET-
pecypcoB, 6a3bl JaHHBIX 0H0JIMOTEeYHOr0 PoHIA:

OcCHOBHBbIE HCTOYHHKH:

1. AadunorenoBa, . B. Xumus : y4eOHMK M MPAKTHKyM IS CPEAHETO MpodhecCHOHATBLHOTO
obpazoBanus / U. B. Aupunorenona, A. B. baokos, B. A. [TonikoB. — 2-¢ u3., ucrp. u 101 — MOCKBa :
M3narensctBo IOpaiit, 2021. — 291 ¢. — (IIpodeccuonanbroe obOpazoanue). — ISBN 978-5-534-
11719-6. — Teker : onektpoHHbiid // OOpaszoBarenpHass 1iargopma IOpait [calT]. —
URL.: https://urait.ru/bcode/47167
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https://urait.ru/bcode/471677

2. Jle6eneB 1O. A., ®@anees I'. H., I'omy6eB A. M., llanosan B. H. ; mox o0mieit penaxiueit
I'. H. ®aneeBa Xumus : yueOHUK I CPETHETO MTPOPECCHOHAITBHOTO 00pa3oBaHus /. — 2-€ U31., mepepao.
u jom. — MockBa: M3parensctBo IOpaiit, 2021. — 431 c. — (IIpodeccruonansHoe oOpa3oBaHue). —
ISBN 978-5-9916-7723-3. — Tekct: anektponnbiii // OOpa3oBarensHas muatrdgopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/470929

JlonoTHUTeIbHbIE UCTOYHUKH (715 BBIITOJIHEHHUSI BHEAY IUTOPHOW CaMOCTOSTEHHON paboThI):

1. Apremenko, A.M.Opranndeckast Xumusi [DJIeKTpOHHBIN pecypc]: yueOHuk / A.M. ApTemMeHKo.
— M.: KnoPyc, 2018. — 528 c. — J{ns CIIO.- Pexxum moctyma: https://www.book.ru/book/924050

2. Caenko O. E. Xumus: yueOHUK ISl KOJUIEMKen: obmeodpazoBarenbHas noaroroska / O. E.
Caenko. — U3n. 2-e - PocroB-na-Jlony: ®enukc, 2018. - 282, [1] c. - (Cpennee mpodeccruoHaibHOE
obpasoBanue). - ISBN 978-5-222-31141-7.

Ilepuoanyeckne M3naHus:
Vitamin De (Butamusn /e )
Hayka u xu3Hp

Ilepeyens npoeccHOHANIBHBIX 023 JAHHBIX M HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. DnextpoHHas uHpopmannoHHas oOpa3oBatenbHas cpena OpUIIC. - Pexum pocryna:

http://mindload.ru/

2. CIIC «KoncynbranT [lmrocy - Pexxum moctyma: http:// www.consultant.ru/

3. Hayunas snextponHas 6ubnuoreka eLIBRARY.RU- Pexxum noctyna: https:/elibrary.ru/

4. OBC Y4eOHO-MeTOANYECKOr 0 LIEHTPa M0 00pa30BaHMIO Ha XKEJIe3HOI0pOKHOM TpaHcnopTe (Db
YMII K/T) - Pexxum noctyna: https://umczdt.ru/

5. OBC uznarenscTBa «Jlaub»- Pexum noctyna: https://e.lanbook.com/

6. ObC BOOK.RU- Pexum nocryna: https:// www.book.ru/

7. OBC «lOpaiit» - Pexum gocryna: https://urait.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YYEFHOM JUCIUILINHBI

Kontposns

N OICHKa Ppe3yJbTaTOB

OCBOCHHMSI y4eOHON  JAWCITUTUTHHBI

OCYHICCTBIIACTCA

npernojaBaTesieM B MpoIlecce MPOBEICHUS ayIUTOPHBIX 3aHATHH. TeKymuid KOHTPOJIb: BBIMOJIHEHBI Ha

ITOJIOKUTCIIbHYIO OLCHKY BCC J'Ia60paT0pHBIe U IPAKTUYCCKUC pa6OTI>I, BBITNIOJTHCHBI TCMATHUYCCKUC

BHCAYAUTOPHBIC CaMOCTOSTCIIBHBIC

Qg QepeHIIMPOBaHHOTO 3a4eTa.

pabotbl. [IpoMexyTouyHas arTecTanuss NPOBOAMTCS B (opme

Pe3yabTaThl 00yueHHs1: yMeHUs,

IMoka3aTenu olleHKH pe3yJabTaTa

dopMa 1 MeTOAbI
KOHTPOJIS1 M OLICHKH

3HAHUSA pe3yJibTaToB
o0yueHust

Ymersn:

Y1. HaseiBaTh u3ydyeHsole | 1) Hamumcanwe u  uyTeHWMe 3HAKOB | YCTHBIN ompoc.

BEILIECTBA MO TPHUBUAIBHOM WM | XMMHUYECKUX JIEMEHTOB; Pesynbraret

MEXKIYHApOJHON HOMEHKIIaType 2) pasnuyue TMPOCTBIX U CIIOXKHBIX | BBITOJHEHHS U

J1.4,6,7,9,12,13, BEILIECTB, CMECEH M CI0KHBIX BEIIECTB; 3QIUTHI

M.1,2,3,4,5,8,9 3) cocraBienne (GOpMyn  OMHAPHBIX | paKTHYECKHX

I1.1,2,3,4,5,7 COEIMHEHMI U NX Ha3BaHMUE; SAHSTH H

JIP 2.4, 16, 23,30 4) dreHWe W  Ha3BaHHE q)opMyvn 1a6OpaTOPHBIX PaboT.
XUMUYECKUX _ COCMMHEHUH, | pesynyrary
NPHHAUICKAIINX K BAKHEHIINM KIACCAM | po b0 oo
HEOPraHUUYECKUX COEIUHEHMIA; BHEAy THTOPHOI
5) cocraBieHHE CTPYKTYPHBIX GOPMYI | oovioorooo e o
BCEBO3MOXKHBIX IOMOJIOTOB M M3OMEPOB | 1aGomy;

MMpEaACIbHBIX n HEMPCACIIbHBIX
YIJIEBOJOPO/IOB;

6) cocTaBlIeHHE CTPYKTYPHBIX (GopMyll
BaXHEUIINX KHUCJIOPOACOAEPIKAIINX

OpraHNYECKUX COCTUHECHUI;
7) HancaHue CTPYKTYPHBIX (OPMYIT BCEX
BO3MOJKHBIX M30MEpPOB a30TCOIAEPKAIINX
OPraHUYECKUX COCAUHECHUM;

8)  cocraBieHHME  Ha3BaHWM  BCEX
UCHONb3YEeMBIX  (OPMYJT  XHUMHYECKHX
COCIMHEHMM MO  TPUBHAIBHOM U

MG)KZLYHapOHHOﬁ HOMCHKJIATYpPC.

V2. Onpenensith: BaJICHTHOCTh H
CTENEHb OKHUCJIEHUS XHMHUYECKHX
3JIEMEHTOB, TUTT XUMUYECKOU CBSI3H
B COCQUHEHUSX, 3aps] HOHa,
XapakTep Cpeabl B BOJHBIX
pacTBOpax  HEOPraHMYECKUX U
OPraHUYECKUX COEIMHEHUH,
OKUCJIUTENb M BOCCTAaHOBUTEIb,
NPUHAICKHOCTh  BEIIECTB K
pa3HbIM KJjlaccaM HEOpPraHU4eCKUX
Y OPTaHUYECKHUX COCTMHCHUI

J.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9

1) Onpenenenne cocTaBa BEMIECTBA MO UX
bopmynam;

2) ompeeeHue MPU3HAKOB XHMHYECKHIX
peakuuii;

3) mnpumeHeHUe
Macchl  BEUIECTB
YpaBHEHU;

4) cocTtaBieHUE XMMUYECKUX YpaBHEHHIH,
ypaBHUBaHHE UX;

5) ompeneneHue BaJCHTHOCTH U CTETIEHU
OKHCJICHHS JIEMEHTOB B HEOPTaHUIECKUX
COCMHEHUSIX;

6) ompeneneHrne BaJIGHTHOCTH U CTETICHU
OKHCJICHHSI JIEMEHTOB B OPIaHUYECKHUX

3aKOHA COXPaHCHHUS
Opyd  HalKMCaHWU

YcTHBIN onpoc.
Pesynbrarsl
BBITIOJTHEHUS U
3AIUATHI
IIPAKTUYECKUX
3aHATHI 1
71a00paTOPHBIX padoT.
Pesynbratsl
BBIITOJIHEHHS
BHEAYIUTOPHOMN
CaMOCTOSITEIIBHON
paboTHI.
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I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

COCTUHEHUSIX;
7)  pacmo3HaBaHUE  OKUCIUTEIHHO-
BOCCTAaHOBUTEIHHOTO MIPOIIECCa;

8) ompeieTICHUE HaIpaBJICHUS
"MBUKEHUS" AIIEKTPOHOB;

9) cocTaBieHuUE IIEKTPOHHOTO OaJlaHCa,
10) onpenenenue 3apsiaa HOHA;

11) onpenenenrne U30MEPOB ¥ TOMOJIOTOB

pa3IMYHBIX  KJIACCOB  OPraHUYECKUX
COCITUHCHHI;
12)  ompeneneHue  OKUCHHUTENS U

BOCCTAHOBUTENII B OKHUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX pPEaKLUX;

13) ompeneneHne MO  XUMHYECKUM
dbopmynaM, IPUHAAICKHOCTh BEUIECTB K
OIpEJICIEHHOMY KJIACCY COEAMHEHMUI];

14) onpenenenne pH cpensl pactBopa, B
3aBHCHMOCTH OT THIIa THUAPOJIN3A COJIHU;
15) onpeneneHue pa3TUYHBIX BHUJIOB

XUMUYECKOH  cBsizu 1o dopmyie
HEOPraHMYECKUX U OpraHMYecKHX
BELIECTB;
16) mHamucanume cxeM 0Opa3oBaHUS
XAMHAYECKOH  CBSI3M B YKa3aHHBIX
COEIMHEHMSIX.
¥3. XapakrepuzoBaTh: diemeHTH | 1) CoctaBiaeHue (GopMysn  OKCHIOB, | YCTHBIHM OMpoC.

MaJIbIX MEepPHOJI0B o ux
nojoxxkenutro B Ilepuoamueckoit
cucteme J[.M.MenpeneeBa; oomue
XUMHUYECKHE CBOWCTBA METAJIJIOB,
HEMETAJJIOB, HEOPTraHUYECKUX U
OpraHNU4YeCKHUX COEIMHEHNH;
CTPOCHUE U XUMUYECKHUE CBOMCTBA
W3YYEHHBIX HEOPTraHWYECKHX |
OPraHUYECKUX COECIMHEHUMN

J1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9

I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

BOJOPOJHBIX COEAUHEHUH HEMETAIJIOB,
TUIPOKCUIOB, COJIEH;

2) cOCTaBJECHUE CXEM CTPOCHHS aTOMOB
AJIEMEHTOB TMEPBBIX YETHIPEX MEPHOOB
[Ieproanueckoi CUCTEMBI,

3) omucaHMe Ba)XKHEHIIMX CBOWCTB U
XapaKTEPUCTUK XUMUYECKHUX 3JIEMEHTOB
[0 IJJaHy, Ha OCHOBE IIOJIOXKEHHS B
[Iepuonnueckoi cucreme;

4)  aHaNU3UPOBAHME  OKHCIUTENIBHO-
BOCCTAHOBUTEIBHBIX CBOWCTB AaTOMOB,
HMOHOB U BEILECTB, a TaKXKe UX CHJIbl HA
OCHOBE 3HaHMM O CTPOEHUHM U
NEePUOAUYHOCTH M 10 TIOJIOKEHUIO B
IIepunonnueckoii cucreMe;

5) CpaBHEHHE OTHOCHUTEIIbHON
ANIEKTPOOTPHULATEILHOCTH 3JIEMEHTOB IO

UX TnonoxkeHutro B Ilepmogmueckoii
CHCTEME;
6) cpaBHeHHE (PHUBUYECKUX CBOMCTB

METAJIJIOB U HEMETAJIJIOB;
7) omnucaHWe€ OCHOBHBIX XHMHYECKUX
CBOMCTB METAJJIOB, HEMETAJUIOB M HX
COCTUHEHUM;

8) mocTpoeHHE CTPYKTYpPHBIX (QopMyT
HCOPraHM4CCKHX u OPraHn4ycCKux

PesynbraTsl
BBITIOJTHCHUS
3aIUTHI
MPAKTUIECKHUX
3aHATHN U
J1a00paTOPHBIX padoT.
Pesynprartsl
BBITIOJTHEHUS
BHEAYIUTOPHOMN
CaMOCTOSITEIbHOU
paboTHL.
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COCIMHCHUI,

9) ommcaHWe XUMHUYECKUX CBOMCTB
BAKHEWILIMX  KJIACCOB  OPraHUYECKUX
COCTUHEHUH.

Y4. OObBjICHATH: 3aBHUCHUMOCTD
CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHUSI, MPHUPOAY XUMUYECCKOU
CBs3U (MOHHOM W KOBAJEHTHOM,
METaJUIMYECKOM U BOJOPOJIHOMN),

3aBHCHUMOCTD CKOpOCTHU
XUMHUYECKOU peakuuu "
IMOJIOKECHHUE XHMHYECKOTO
paBHOBECHS oT Pa3IUYHBIX
(haxkTopoB

JI1.1,3,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9

I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1)  OObsacHenne  (u3MYECKHX U
XMUMUYECKUX SBJICHUH C TOYKU 3PEHUS
aTOMHO-MOJIEKYJIIPHOI'O YYEHUS;

2) BBISBIEHHE 3aBUCUMOCTH  MEXIY
CTPOCHHUEM XUMHUYECKUX COCIUHEHUU W
UX CBOWCTBaMM (Ha HpUMEpe KHUCIIOT,
COJIEH, OCHOBAaHWH,  YIVIEBOJOPOJOB,
KHCJIOPOAOCOAEPKALINX "
a30TCOAEPKAIINX OpPraHUYeCKUX
COCTMHECHHM ),

3) cocraBneHue cxeM 0Opa3oBaHUS
BEIIECTB C  pa3IMYHBIMM  BUJAMHU
XUMHUYECKOM CBS3H;

4) pa3bsCHEHHE 3aBUCUMOCTH CKOpPOCTH
XMMHUYECKHX pEaKIUi OT pPa3Iu4HbIX
(GakTOpOB M CMEIIEHUS XMMUYECKOIO
PaBHOBECHS] B 3aBUCUMOCTH OT YCIIOBHMA
TEUECHUS PEAKIUH.

YcTHBIM onpoc.
Pe3ynbTarsl
BBINIOJIHEHHUS U
3aIIUThHI
MPAKTUYECKHUX
3aHATHI U
1abopaTOPHBIX padoT.
Pe3ynbTaThl
BBITIOJTHEHUSI
BHEAyAUTOPHOU
CaMOCTOATEIIbHON
paboTHI.

YS5. BuHNOIHATE  XUMHYCCKHI
AKCIIEPUMEHT 110 PACIO3HABAHUIO
BOKHEUIIINX HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB

JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9

I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) IIpoBenenue npocreniero
XMMHYECKOTO SKCIICPUMEHTA C
COOJIIOICHUEM TPABUII TEXHUKU
0e301acHOCTH;

2) nabmofeHue, GUKcalys U ONMUCAHUE

pe3yIbTaToB TIPOBE/ICHHOTO
IKCIIEPUMEHTA;
3) ompeieTICHUE BO3MOYKHOCTH

IIPOTEKaHUsI XUMUYECKHUX IpEBpaLICHUN
B Pa3IUYHBIX YCJIOBUAX U OIEHKH HX
MOCJIEICTBUM;

4) Ge3oracHoe oOpaIleHHuEe C TOPIYUMHU
u TOKCUYHBIMHU BC€IICCTBaMU,
1a00paTOPHBIM 000PYIOBAHUEM;

5) NpPUTOTOBIIEHUE PAcTBOPOB 3aJaHHOU
KOHIEHTpaluu B OBITYy W  Ha
IIPOM3BOJICTBE.

YcTHBIM onpoc.
Pe3ynbTarsl
BBINIOJIHEHHUS U
3aIIHUTHI
MIPaKTUYECKUX
3aHATHN U
1ab0paTOPHBIX padoT.
PesynbraThl
BBITIOJTHEHUSI
BHEAYyAUTOPHOU
CaMOCTOATEIIbHON
paboTHI.

Ye. [TpoBonutk: | 1) Mcnonp3oBaHre OCHOBHOM Y4YeOHOW | YCTHBIHM Ompoc.
CaMOCTOSITENIbHBIN HOMCK | JIMTEPATypbl AJs IIOUCKA XHMHUYECKOH | Pesynbrarhl
XUMHUYECKOH  uHpopManmuu ¢ | HHPOOpMaLUu; BBITNIOJIHEHUS U
HCII0JIb30BaHNUEM Pa3sIMYHBIX | 2)  MCHONL30BAHME  JOIOIHMTEIBHBIX | 3a1IHThI
HUCTOYHUKOB - (Hay4HO- | JIUTEPATyPHBIX HCTOYHUKOB; TIPAKTHYECKHX
MIOIYJIAPHBIX u3JlaHuil, | 3) UCMONIb30BaHUE UHTEPHET-PECYPCOB; 3AHSTHHA U
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, | 4) COCTaBI€HHWE TpPE3eHTAUud s N1aGOPaTOPHBIX paboT.
pecypcoB Wnrepuera); | 06paboTku u HPEACTABICHUA | posy iy rarpy
UCIOJIb30BATh KOMIIBIOTEPHBIE | XUMUUYECKOI MHpOpMaILny; BBIOTHEHIS
TEXHOJIOTUM i1 O0OpaboOTKM W | 5)  aHAIM3UPOBAHUE  HUCIOJIb3YEMBIX BHEAY TUTOPHOT
nepenayn XUMHUYECKON | HCTOYHUKOB. CAMOCTOSTENEHOM
uHpOpMaLUU U €€ MpeICTaBICHUs PaGOTH.
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B Pa3MUYHBIX opMax

JI1.1,2,4,5,6,7,8,9,10,11,12,13,14,15
M.1,2,3,4,5,6,7,9

I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

3HATH:

31.Baxueiinime XUMHUYECKUE
MOHATHUS: BEIIECTBO, XMMHYECKHUI

QJICMCHT, aToM, MOJICKYJIA,
OTHOCHUTCJIbHBIC ATOMHBIC n
MOJICKYJISIPHBIC MacCcChI, HOH,
AJUI0TpOIIN, HN30TOIIHI,
XUMHNYCCKas CBA3b,

ANIEKTPOOTPHLIATEIHLHOCTB,
BaJICHTHOCTh, CTENIEHh OKHUCJICHUS,
MOJIb, MOJISIPHAs Macca, MOJIIPHBII

00bEM Ta3000pa3HBIX BEIECTB,
PacTBOPBHI, ANEKTPOJIUT u
HEDJICKTPOJIHUT,

ANEKTPOJINTUYECKAs AUCCOLUALIMS,
OKHCJIUTENb M BOCCTAaHOBUTEIb,
OKHUCIICHUE M  BOCCTaHOBJICHUE,
TeroBo  3ddext  peakiuw,
CKOPOCTb XHMMHYECKOW peaklyy,
KaTaJln3, XUMUYECKOE paBHOBECHE,
YIJIEPOIHBIN CKEJIET,
GbyHKIIMOHATbHAS rpynmma,
M30MEPHUSL, TOMOJIOTHS

JI1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,6,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) Bocnpoussenenue ¢GopMyITHMpOBKH
BaYKHEHIITNX XUMHUYCCKU IOHSITHIA;

2) NepPEeYUCIICHNE CYIIECTBEHHBIX
MIPU3HAKOB TIOHSATHS;

3) ycTaHOBIIEHUE CBSI3U JAHHOTO TIOHATHUS
C IpyruMH, paHee chopMUPOBAHHBIMU;

4) npuBeACHHE pPa3HBIX  CIOCOOOB
BBIPA)KCHUS TIOHSTHI;
5) wucnoib30BaHUE BOKHEUIITNX

XUMHWUYCCKHUX IIOHATHUA JIA 00BACHECHUS
OTACJIbHBIX (baKTOB U SIBJICHUH.

YcTHbli onpoc.
Pe3ynbrarsl
BBITTOJTHEHUSI 1
3aIUTHI
NPaKTUIECKUX
3aHATUU U
1a00paTOPHBIX PadOT.
Pesynbpratsl
BBITIOJTHEHUS
BHEAYIUTOPHOMN
CaMOCTOSITENIbHOM
paboThL.

32. OcCHOBHBIE 3aKOHbl XUMUH:
COXpAaHEHUsT  MAacChl  BELIECTB,
MOCTOSIHCTBA COCTaBa BEILECTB,
[Tepuoanueckuit 3aKOH

J.N.Menneneena

J.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9

I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) Bocmpoussenenue (HopMyIHpOBKU
3aKOHOB;

2) TpUMEHEHHE 3aKOHAa COXPaHCHUS
Macchl  BEUIECTB  NpM  HAMUCAHUU

XUMHUYECKHUX YPAaBHEHMUII;

3) npuUMEeHeHHE 3aKOHa IOCTOSHCTBA
COCTaBa BEIIECTBA Il yCTaHOBJICHUS
npocTelied MOJEeKyISIpHOUH  (opMyIIbI
BEILIECTBA;

4) wWcnoJb30BaHME 3aKOHA OOBEMHBIX
OTHOLIEHUH IIpU PEHIEHUH PACUYETHBIX
3a1ad;

5) nonnmanue cMeicia [leproanueckoro
3aKOHAa JIL.M. MeHaeneeBa Hu

YcTHBIM onpoc.
PesynbraThl
BBITIOJTHCHUS
3aIUTHI
MPAKTUIECKHUX
3aHATHI 1
J1a00paTOPHBIX padoT.
Pesynprarsl
BBITIOJTHEHUS
BHEAYIUTOPHOMN
CaMOCTOSITEIbHOU
paboTHL.
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HCIIOJIb30BaHUE €ro JJId KaueCTBEHHOTO
aHaJIM3a ¥ 000CHOBAHUS

OCHOBHBIX 3aKOHOMEpPHOCTEH CTPOCHUS
ATOMOB, CBOMCTB XMMHUYECKUX DJIEMEHTOB
U UX COCTUHCHUM;

6) YCTaHOBIICHHE 3aBHCUMOCTH MEXKIY

CTPOCHHEM aToMa U XUMHUYECKHUMHU
CBOMCTBAMM BJICMCHTA.
33. OcHoBHble TeOpuM XUMHH: | 1) Bocnpoussenenue OCHOBHBIX | Y CTHBIU OIPOC.
XHUMHYECKOH CBSI3U, | IOJIOKEHUI XUMUYECKUX TCOPHUIA; Pesynbrarht
BJIEKTPOJIUTUYECKOMN 2) IpUMEHEHUE OCHOBHBIX TMOJOKEHUN | BRIMOIHCHUS U
JIFCCOIHAITNM, CTPOEHUS | XHMUYECKMX TEOPUH (CTPOCHHUS aTOMA, | 3aIUThI
OPraHMYeCKUX M HEOPraHMYECKHX | XMMHYCCKOH CBS3H, DICKTPOIUTHYCCKON | pakTidecKux
COCTUHEHUI JMCCONMAIMY, KUCIOT M OCHOBAHUM, | sqnaruii u
CTPOCHUSI OPraHHYECKUX COCIUHEHU,

JI\I/I.11,22,43,Z:65,77,89,9,10,11,12,13,14 XUMUYECKONH KHWHETHUKH) I aHaimu3a ng;g:;;)fsmx pacor.

192555 [y CTPOCHUS U CBOMCTB BEIIECTB; T —
JI}i)l,222‘3,411,65,3,3730 3) 00BsICHEHHE NPUMEHUMOCTH | g ony uropHOiL

oF 105 29, M3YUYEHHBIX XUMUYECKUX TEOPUH. CAMOCTOSTebHOM
paboTHI.

34. Baxwneitmue BemectBa u | 1) Hammcanwme wu  BOCHpou3BeAeHHE | Y CTHBIN OMpoc.
MaTepuaibl: BaKHEUITNE METAUIHI | (OpMyJT BaKHEHIITHNX XMMHYECKHUX | Pe3yabTarsl
u CIIJIaBBI, CcCpHa“d, COJIs1Has, | BEIICCTB, BBIIIOJIHEHUSA U
a30THas M YKCYCHas KHCIOTBIL; | 2) KIACCU(UIMPOBAHNE HEOPIraHUYECKUX | 3a{UTHI
OnmaropojgHble  Trasbl, BOJOPOJ, | U OPTaHUYECKHX BEIIECTB; IPAKTHIECKIX
KHUCJIOPOJ, TaJOreHbl, IIETOYHBIE | MO BCEM U3BECTHBIM | sausTuii 1
METaJIJIbl; OCHOBHBIC, KUCIIOTHBIE M | KIacCU(DUKAIIMOHHBIM MPU3HAKAM; aBOpaTOPHBIX paboT.
ampoTepHbIC OKCHBI 1 | 3) yCTaHOBJIEHHE 3aBUCHUMOCTH MEXIY PesybTaThi
TUAPOKCH/IBI, MWEN0YH, | IPAKTHYCCKUM MPUMCHEHHEM BEIUECTB U | poor oo o o
VIJIGKUCHIBIA W yrapHBIA Ta3bl, | X COCTAaBOM, CTPOCHHEM M CBOMCTBAMU; BHEAY TUTOPHOI
CEepHUCTBI Ta3, aMMHaK, BOJa, |4) TEpEeYUCICHWE PpOIU U 3HAYCHUS CAMOCTOSTEILHOM
NPUPOAHBIA Ta3, MeTaH, 3TaH, | JAHHOrO BEIIECTBA B MPAKTHUKE; PaBOTEL

STUJICH, alleTUIIEH, XJIOPU] HaTpus,
KapOoHaT U TUApOKapOOHAT
HaTpus, KapboHar u  Qocdar
KaJIbIus, OeH3011, METAHOJI,
3TAHOJI, CIIOKHBIE A(PUPBI, KUPHI,

MbUIa, MOHOCaXapubI(TIOKO03a),
Jcaxapu/ibl (caxaposa),
ITOJINCAXapU bl (xpaxman u
LIEJUTIONI03a), AQHUJIUH,
AMHHOKHCJIOTHI, OcnKu,

HCKYCCTBCHHBIC U CHHTCTHYCCKUC
BOJIOKHA, KaY4YYyKH, IJIAaCTMACChI

J.1,2,4,5,6,7,8,9,10,11,12,13,14,15
M.1,2,3,4,5,7,9

I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

5) oObsicHeHHe OOmMX CIOCO0OB U
MIPUHIIUIIOB NOJy4YeHusl Hanboiee
Ba)KHBIX BEIIECTB.

S. HEPEYEHDb UCITOJIB3YEMbIX METOJ0OB OBYYEHUSA
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5.1 IlaccuBHbIE: JIEKIUH (TEOPETUUECKHUE 3aHITHS), ONIPOCHI, IPAKTUIECKUE U JTa00paTOpHbIE
3aHATHSL.
5.2 AKTUBHBIEC U UHTEPAKTUBHBIC: MUHH - KOH(PEPEHIIHSI.
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