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1. MACIIOPT PABOYEM IMPOT'PAMMBbI YYEFHOM JUCIHUATIJIMHBI OY/1.11 XUMUSA

1.1. Ob6aacTs npuMeHeHus padoyeil NporpaMmsl

Pabouass mporpamma yueOHOW aucrumummabl OYJI.11 Xumus sBIsSETCS YacThlO MPOTPaMMBbl
cpemHero (mosHOro) obmiero oOpaszoBanus 1o crenuanbHocTsM CIIO 27.02.03 ABromaTtwka W
TeJeMeXaHUKa Ha TPAHCHIOPTe (MKEJIe3HOJOPOKHOM TPAHCIIOPTE).

Pabouas mporpamma OVYJl.11 Xumusi MoxeT OBITh HCIOJIB30BaHa B MPOQPECCHOHATHHON
MIOATOTOBKE, MEPENOATrOTOBKE U MOBBIIIEHIUH KBATH(PHUKAIUU pabounXx 1o mpodeccusim:

DNEKTPOMOHTEP N0 OOCITYXHBAHUIO M PEMOHTY YCTPOMCTB CHTHAJIM3ALUU, CHTPATU3AINUA H
OJIOKMPOBKH.

1.2. Mecto yueOHo# qucuuminabl B cTpykrype OOII-IIIICC3:

B yue6nbix mmanax OITOII-IIIICC3 mecto yuebnoit aucuurumasl OY /.11 Xumus - B cocraBe
00111€00pa30BaTeNbHBIX YUSOHBIX TUCHIUILIMH 110 BEIOOPY, GOPMUPYEMBIX U3 00S3aTEIBHBIX MPEAMETHBIX
obnacreii ®I'OC cpemnero obOmero oOpaszoBanus, it crnenuainbHOocTell CIIO COOTBETCTBYIOIIETO
npoduns npodeccruonaabHOro 00pazoBaHus, peanusyercs Ha 1 Kypcee.

1.3. Ilnanupyemble pe3yJabTaThbl 0CBOEHUS THCHUIIMHBI:

W3ydyenne xumMuu Ha 6a30BOM YpOBHE CpellHEro (MOJHOro) ooiero oopa3oBaHus HaMpaBiIeHO Ha
JOCTUKEHHUE CIEYIOUINX LEJEH:

- OCBOCHHME 3HAHUH O XHMHYECKOH COCTaBJISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHPA,
BOKHEHIINX XUMUYECKUX MOHATHX, 3aKOHAX U TEOPUSIX;

- OBJIQJICHHE YMEHHUSMHU NPUMEHSATH IOJY4YCHHbIE 3HaHUSA ISl OOBSICHEHHs] Pa3sHOOOpa3HBIX
XUMHUYECKUX SIBJICHUM U CBOICTB BEILIECTB, OLICHKH POJIM XMMHUH B Pa3BUTUHU COBPEMEHHBIX TEXHOJIOTHH U
MOJIyY€HUU HOBBIX MAaTE€PHAJIOB;

- pa3BUTHE IIO3HABATEIIHBIX HMHTEPECOB W HMHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B mporecce
CaMOCTOSITENIFHOTO MPUOOPETEHUS] XUMHYECKHX 3HAHMNA C KCIOJb30BAHUEM pA3JIUYHBIX HCTOYHUKOB
nH(pOpMaLIUY, B TOM YHCIIE KOMIbIOTEPHBIX;

- BOCHHUTaHUE YOEKJEHHOCTH B MO3UTHUBHOM POJIM XMMHMU B JKM3HU COBPEMEHHOrO OOIIECTBA,
HE0OXO0IMMOCTH XUMHUYECKH I'PaMOTHOI'O OTHOIIEHHS K CBOEMY 3/10POBBIO U OKPYXKaIOLIeH cpene;

- IPUMEHEHHME TOJYYEHHBIX 3HAHUH M yMEHHWH U1 0e30IacHOTO HCIOJIb30BaHMS BEILECTB U
MaTepuajoB B OBITY, CEIbCKOM XO3SHCTBE M Ha IMPOMU3BOJACTBE, DPELIEHUS NPAKTHUECKUX 3a7ad B
ITOBCEIHEBHOM JKNU3HU, IPENYTIPEXKICHUS BICHHUM, HAHOCAIUX BPEJL 3I0POBBIO YEJIOBEKA M OKPYXKAIOLIeH
cpene.

B pesynbrate ocBoenust yuebnoit mucruruinabl OY 111 Xumus oOyvaroniuiicss 1omKeH 3HaTh
NMOHUMATh:

- BOXHEWIIME XUMHYECKHE TIIOHATHUSA: BEIIECTBO, XMMHMUYECKHUH DJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHbIE aTOMHasi U MOJIEKYJISIpHAs MAaccChl, MOH, aJUIOTPONMs, M30TOIBI, XMMHYECKas CBS3b,
AJIEKTPOOTPHUIIATENIBHOCTb, BAJIGHTHOCTD, CTENIEHb OKUCIIEHHS, MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00beM,
BEIIECTBA MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI, AJIEKTPOIUT M HEDIEKTPOJIUT,
NEKTPOJINTUYECKAST JUCCOLMALUSA, OKUCINUTEIb U BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBIICHHE,
TEIUIOBOM 3(QQEeKT peakiuu, CKOPOCTh XHMHUYECKOM peakIuu, KaTallu3, XHUMHUYECKOe paBHOBECHE,
YIJIEPOJHBIN CKeNeT, (yHKIMOHATbHAs IPYTIIa, U30MEepHs, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUHU: COXPAHEHUSI MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, NEPUOANUECKUIA
3aKOH,;

- OCHOBHbBIE TEOPHUH XUMHU: XUMHUYECKOW CBSI3H, JIEKTPOIUTHUECKON AUCCOIMAIMU, CTPOSHUS
OpPraHUYECKUX COEIMHEHNUI;

- BayKHEHIIMe BellecTBa U MaTepHUalibl: OCHOBHBIE METAJUIbI U CILJIaBbl; CEpHasl, COJISIHASL, a30THAs U
YKCYCHasl KUCJIOTHI; LIENIOYM, aMMHUAK, MUHEpaIbHble YJOOpEHHs, MeTaH, 3TUJIEH, aleTuJieH, OeH301,
3TaHOJ, KUPBI, MbLJIa, [JII0OK03a, caxapo3a, Kpaxmal, KjieT4aTka, OelKu, HICKYCCTBEHHbIE U CUHTETHYECKHE
BOJIOKHA, Kay4yKH, MJIaCTMACCHI.

Ymers:

- Ha3bIBaTh U3YUYEHHBIE BELECTBA 110 "TPUBUAIBHON" MM MEKIYHApOJHOU HOMEHKIIATYPE;

- OTIPEENIATh BAJICHTHOCTD U CTETIEHb OKHCIEHUS XUMUYECKUX 3JIEMEHTOB, TUIl XUMHUYECKOHN CBSI3U
B COEIMHEHHUAX, 3apsii MOHA, XapakTep CpeAbl B BOJHBIX PACTBOPAX HEOPraHMUYECKUX COEIUHEHH,
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OKHCJIIUTENb W BOCCTAHOBUTENb, NPUHAMJIECKHOCTh BEIIECTB K pPa3IMYHBIM KJIACCaM OPraHUYECKHUX
COCIMHECHU;

- XapaKTEpHU30BaTh 3JIEMEHTBl MaJbIX MEPUOJOB 0 UX MOJOKEHUIO B MEPUOJUYECKON CHCTEME
JI.1A.MenneneeBa, oOmue XUMHUYSCKHE CBOMCTBA META/UIOB, HEMETAJLIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX W OPraHWYECKHUX COEIMHEHMI; CTPOEHHME M XHMHUYECKHE CBOMCTBA HM3YYEHHBIX
OPraHUYEeCKUX COCAUHECHUM;

- OOBSCHATH 3aBUCHUMOCTH CBOMCTB BEILECTB OT UX COCTaBa M CTPOECHUS, MPHUPOAY XUMHUECKON
CBSA3M (MOHHOM, KOBAJEHTHOW, METAJUIMYECKOH), 3aBUCHUMOCTb CKOPOCTH XHMHYECKOW pEakuuu MU
MOJIOKEHUS XMMHUYECKOI0 PABHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

- BBINOJHATh XUMUYECKUM SKCHEPUMEHT IO PACIO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKHX U
OpraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSTEIBHBIN MOUCK XUMUIECKOW HH(OPMAIINH C UCTIOIH30BaHUEM Pa3IMUHbIX
HMCTOYHUKOB (HAy4YHO-TIOMYJSPHBIX M3JaHUN, KOMIIBIOTEPHBIX 0a3 HaHHBIX, pecypcoB HHTepHETa);
MCIIOJIb30BaTh KOMIBIOTEPHBIC TEXHOJIOTUH JIJIsl 00pa0OTKH M Nepejaud XUMHUISCKON nHpopmanmu u ee
MIPEJICTaBJICHHS B PA3TUYHbBIX (hopmax.

B pesynbrare ocBoeHus y4eOHOW JUCHUIUIMHBI OOYYaIOIIMICS JOJKEH HCIIOJIb30BaTh
MpUOOPETEHHBIC 3HAHNUS U YMEHHUS B IPAKTUYECKON ACSITETFHOCTH U TIOBCETHEBHOM KU3HU JJIA:

- 00BSICHEHUSI XUMUYECKUX SIBJICHUHN, TPOUCXOSIINX B IPUPOJIE, OBITY U HA TPOU3BOJICTBE;

- OIIpE/eNICHUs BO3MOKHOCTU IMPOTEKaHUSI XMMUYECKUX MPEBPALICHUN B PA3JIMYHbIX YCIOBUAX U
OIICHKH X ITOCJICACTBUM;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYKAIOILEH CpeE;

- OLICHKM BJIMSIHUSI XUMHYECKOTO 3arpsi3HEHUS OKPYXKAIOIIeW Cpelbl HAa OpPraHu3M 4YeJIOBeKa U
JIPYTHUE 5KUBbIE OPTAHU3MBI;

- Oe3omacHOro OOpamieHUss C TOPIOYMMHM UM TOKCHUYHBIMH BEIIECTBAMH, JaOOpaTOPHBIM
o0opyoBaHuEM;

- IPUTOTOBJICHUS PACTBOPOB 3aIaHHOM KOHIICHTPAIIUU B OBITY U HA TTPOU3BOJICTBE;

- KPUTHYECKON OIIEHKH TOCTOBEPHOCTH XUMHUYECKOW HH(OpPMAINH, MOCTYMAMIMEeH U3 pa3HbIX
HMCTOYHUKOB;

- TOHUMAaHHUS B3aUMOCBSI3M Yy4eOHOrO TpeaMeTa ¢  OCOOeHHOCTAMU mpodeccuit U
npodeccnoHaNbHOM 1A TEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 JAHHOMY Yy4eOHOMY IPEIMETY.

B pamkax mporpammbl y4eOHON TUCIUIUIMHBI 00yUYaIOIUMUCS OCBAaUBAIOTCA JTHMYHOCTHBIE (Halee
— JI), meranpenmeTrHbie (manee — M) M mpeaMeTHbIE pe3ysbTaThl 0a30BOro ypoBHsS (mamee — II) B
cootBercTBUH ¢ TpeboBaHusiMU PI'OC cpeanero ob1iero oopa3oBaHMmsL.

JIMYHOCTHBIE: MeTanpeamMerHblie: ITpenmerHble:
JI.1 Poccuiickas rpaxaaHckas M.1 YMeHue caMOCTOSTENBHO I1.1 ChopmupoBaHHOCTH
UJICHTUYHOCTh, TATPUOTHU3M, ONPEACIIATH LENU IEATEIbHOCTH U | MPEACTABICHUN O MECTE
YBOKEHHUE K CBOEMY Hapoay, COCTaBJIATH IUUIAHBI AESATEIBHOCTH; | XUMHUHU B COBPEMEHHOM
YyBCTBO OTBETCTBEHHOCTH IEPESl | CAMOCTOSITENIbHO OCYIIECTBIIATh, | HAYYHOM KapTHUHE MUPA;
Ponunoii, ropaocts 3a cBOM Kpai, | KOHTPOIUPOBATh U MMOHUMaHHUE POJIU XUMHUU B
cBoro Ponuny, npomuioe u KOPPEKTUPOBATH JIESITEIbHOCTD; (dhopMHUpPOBaHUH KPYTo30pa U
HACTOSAILIEE MHOTOHAILMOHAIBHOIO | UCIIOJIB30BaTh BCE BO3MOYKHBIE (GYHKIIMOHATTLHOM
Hapoza Poccun, yBaxkeHue K peCypChI I TOCTUKEHUS TPaMOTHOCTH YeJIOBEKA JJIS
rOCyIapCTBEHHBIM CUMBOJIaM IOCTABJIEHHBIX LIENEN U peLIeHNs TPaKTUYECKUX 3a/1a4
(repO, ¢uar, rumMH) peanu3anny IIaHOB

NeSITeIbHOCTH; BBIOMPATh I1.2 Bnanenue

JI.2 I'paxganckast mo3uus YCIICIIHbIE CTPATETUH B OCHOBOIIOJIATaIOIUMH
AKTUBHOI'O U OTBETCTBEHHOIO Pa3IMYHBIX CUTYALUAX XUMHUYECKUMH MTOHATHIMH,
YJjicHa pOCCHﬁCKOFO O6IH€CTB3, TEOPUSIMH, 3aKOHAMU U
OCO3HAIOLLEr0 CBOU M.2 YmMmeHnue npogyKTUBHO 3aKOHOMEPHOCTSIMH;
KOHCTUTYLIMOHHBIE ITpaBa u o0aThcst U B3aUMO/ICHCTBOBATD YBEPEHHOE I0JIb30BAHNE
00513aHHOCTH, YBaXAIOIIETO B MPOLIECCE COBMECTHOM
3aKOH M MPaBONOPSAOK, JeATEIbHOCTH, YUYUTHIBATh




00J1a1a10111ET0 YYBCTBOM
COOCTBEHHOTO JIOCTOMHCTBA,
OCO3HAHHO MPUHUMAIOIIETO
TpaI[I/H_[I/IOHHBIe HaIlMOHAJIbHBIC U
00111eUeIOBEYECKHUE
I‘YMaHI/ICTI/I‘-IeCKI/Ie nu
JIEMOKPATHYCCKUE [ICHHOCTH

JI.3 '0TOBHOCTD K CITy>KEHHUIO
OreuecTBy, €T0 3alIUTE

JI.4 MupoBo33peHue,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIIECTBEHHOU
IIPAKTUKH, OCHOBAaHHOE Ha
JaJIoTe KyJbTYp, a TAaKXKe
pa3Iu4HbIX (hopm
0OIIECTBEHHOT'O CO3HAHMS,
OCO3HAaHUE CBOETO MECTa B
MOJIUKYJIBTYPHOM MHpE

JI.5 OcHOBBI camOpa3BUTHUS U
CaMOBOCIIUTAHHS B COOTBETCTBUH
¢ 00I1IeYeIOBEUeCKUMH
IICHHOCTSIMM 1 HAcaIaMH
Tpa)KAaHCKOTO OOIIECTBA;
TOTOBHOCTH M CLIOCOOHOCTE K
CaMOCTOATENIbHOM, TBOPUYECKOU U
OTBETCTBEHHOH JCATCIHHOCTH

JI.6 TonepanTHOE CO3HAHUE U
MOBE/ICHNE B IOJUKYIBTYPHOM
MHUpPE, TOTOBHOCTBHIO H
CIIOCOOHOCTBIO BECTH JUATIOT C
JPYTHMH JIFOJIbMH, TOCTUTATh B
HEM B3aWMOTIOHUMAaHUS,
HaXOIUTH OOIIMeE LIETN U
COTPYIHUYATD JUIS UX
JIOCTHIKCHUS

JI.7 HaBbIKM COTpYJTHHYECTBA CO
CBEPCTHUKAMMU, JIETbMHU
MJIQJIIETO BO3PACTA, B3POCIBIMHU
B 00pa3oBaTeNnbHOM,
0OLIECTBEHHO MOJIE3HOH, yueOHO-
HCCIIEI0BATENILCKOM, TPOEKTHOMN
U JPYrUX BUAAX AEATEIBHOCTH

JI.8 HpaBcTBeHHOE CO3HAHUE U
MOBE/ICHNE HA OCHOBE YCBOCHHUS
00I1[eUeI0BEYUECKUX [IEHHOCTEH

MO3UIIMU APYTUX YYACTHUKOB
JesSTeNbHOCTH, Y((HEKTUBHO
paspemniath KOHQIJIUKTHI; BIaICTh
HOPMaMH PEUYEBOTO IMOBEJICHUS B
Pa3IMYHBIX CUTYAIHSIX
MEXJIMYHOCTHOTO U
MEXKYJIBTYPHOTO OOILIICHUS

M.3 Bianenue HaBBIKAMU
M03HABATEIBHOM, Y4eOHO-
HCCIIEIOBATENILCKOU U MPOESKTHOM
IEeITEIbHOCTH, HaBBIKAMH
paspernieHus mpooem;
CIIOCOOHOCTD U TOTOBHOCTD K
CaMOCTOSITEILHOMY TTOUCKY
METOJIOB PEIICHHSI MPAKTUICCKUX
3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX
METO/IOB ITO3HAHMS

M.4 '0TOBHOCTbH H CITOCOOHOCTH
K CaMOCTOSITEJIbHOM
UH(POPMAIMOHHO-
MO03HABATEIBHOM JESTEIbHOCTH,
BJIQJICTh HaBBIKAMH TOJYUYCHHS
HE00X0IUMO HHPOPMAIINU U3
CJIOBapey pa3HbIX THUIIOB, YMETh
OPUEHTUPOBATHCSI B PA3IMIHBIX
HUCTOYHHUKAX HH(DOpMAIIH,
KPUTHYECKH OIICHUBATh U
HHTEPIPETUPOBATH HHPOPMAILIUIO,
MOJTyYaeMy0 M3 Pa3IMYHbIX
HCTOYHHUKOB

M.S YMeHue ucnoiab30BaTh
cpencTBa HHPOPMAIIMOHHBIX U
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHI
(nanee - UKT) B pemieHnu
KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHHU3aIMOHHBIX 33144 C
co0uroIeHreM TpeOOBaHHH
IPrOHOMHKH, TEXHUKH
0e30IMaCHOCTH, TUTHEHBI,
pecypcocOepekeHutsl, MPAaBOBBIX U
THYECKUX HOPM, HOPM
nH(OPMAaLIMOHHON 6€30MacHOCTH

M.6 YmeHue onpenensith
Ha3zHavyeHUe U (QyHKIUU
Pa3INYHBIX COLMATBHBIX
WHCTUTYTOB

XUMHUYECKOW TEPMHUHOJIOTUEN U
CHMBOJIMKOU

I1.3 BinageHue 0OCHOBHBIMH
METOJIaMU HAy4IHOTO
MO3HAHUS, UCIIOJIb3yCMbIMH B
XUMUU: HAOIIOCHHE,
OTHICaHHE, U3MEPCHHE,
9KCIICPUMEHT; YMCHHE
00pabarbIBaTh, OOBICHATH
Pe3yJIbTAThI MPOBEICHHBIX
OIIBITOB U J€NaTh BLIBOJIEI;
TFOTOBHOCTB U CIIOCOOHOCTh
PUMEHSITh METO/IbI TTO3HAHUS
IIPH PEIICHUN PAKTHYECKUX
3a1a4

I1.4 ChopmupoBaHHOCTH
YMEHUs 1aBaTh
KOJIMYECTBEHHBIE OLICHKHU U
IPOBOJIUTH PacUeThl 110
XUMHUYECKUM (hopMmyrnam u
YpaBHEHUSIM

I1.5 Bnanenue npasunamu
TEXHUKHU 0€3011aCHOCTH IIPU
MCII0JIb30BAaHUN XUMHUUYECKUX
BELICCTB

I1.6 ChopmupoBaHHOCTH
COOCTBEHHO TTO3HIUU T10
OTHOIICHUIO K XUMHUYECKOMN
uH(pOpMaInK, MOTy4yaeMon U3
pa3HbBIX UCTOYHUKOB,

I1.7 Jdns oOy4qaronmxcst ¢
OTpaHHYEHHBIMU
BO3MOXHOCTAMU 3J0POBbA
OBJIaJICHUE OCHOBHBIMU
JOCTYITHBIMU METOJaMH
HAyYHOTO MMO3HAHUS

I1.8 [Ins cenwix u
CIa00BHAAIINX O0YJAFOIITIXCSI
OBJIaJICHUE MPABUIIAMH 3aIHCH
XUMHYECKHUX (HOPMYJT C
UCIIOJIb30BaHUEM pebedHO-
TOYCUYHOM CHCTEMBI
o0o3Hauenwmii JI. bpais.




JI.9 '0OTOBHOCTH 1 CITOCOOHOCTH K
00pa3oBaHUIO, B TOM YHCIIE
camM000pa3oBaHuIO, Ha
MPOTSKEHUH BCEU KHU3HU;
BbIpa0OTaTh CO3HATEIBHOE
OTHONICHHE K HEMIPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBHUIO
yCHENTHOM MpodheCCHOHATBHON U
00111eCTBEHHOU JIeATETbHOCTH

JI.10 DcTeTHyecKkoe OTHOILIEHHE K
MUpY, BKIIFOYasi SCTETUKY ObITa,
HaquOFO U TEXHHUYCCKOI'oO
TBOPYECTBA, CIIOPTA,
00ILIECTBEHHBIX OTHOIIICHUH

JI.11 Ilpunstue u peanuzanus
IIECHHOCTH 3JIOPOBOT'O U
0e30macHOro 00pasa KU3HH,
MOTPEOHOCTH B (PU3UIECKOM
CaMOCOBEPILICHCTBOBAHHH,
3aHSATHUSX CIIOPTUBHO-
03JI0POBUTEIIBHOMN
JEeSITENIbHOCTHIO, HETIPUSATHE
BPE/IHBIX MTPUBBIYCK: KYPECHUS,
ynoTpeOaeHus amKorois,
HApPKOTHKOB

JI.12 bepexxHoe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIIIEHUE K
¢uznueckomy u
MICUXOJIOTHYECKOMY 370POBBIO,
KaK COOCTBEHHOMY, TaK U JIPYTHX
Jro/Ied, yMETh OKa3bIBaTh MEPBYIO
MIOMOIIIb

JI.13 Oco3HaHHBIii BEIOOD
Oynyuieit nmpodeccuu u
BO3MOXKHOCTH Pean3aliu
COOCTBEHHBIX KU3HEHHBIX
TUIAHOB; OTHOCHUTHCS K
npodeccCHoHaNBHOM
JIeSTEIbHOCTH KaK K
BO3MOXKHOCTH y4acTHs B
pElICHUH JTMYHBIX,
OOIIIECTBEHHBIX,
rOCyIapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX POOJIeM

JI.14 DKOJIOrHnYecKoe MBIIIJICHHUE,
TTOHUMAaHUS BIUSHUS COIMAILHO-

M.7 YMeHne caMoCTOSTEIRHO
OIICHUBATh U HpI/IHI/IMaTB
pelIeHMs, ONpeeIIAIOUIe
CTpaTeFI/IIO IHOBECACHU, C y‘-IeTOM
rpakIaHCKUX U HPAaBCTBEHHBIX
IEHHOCTEH

M.8 Biianenue s3bIKOBBIMHU
CpeACTBaMU: YMETh SICHO,
JIOTUYHO ¥ TOYHO M3J1araTh CBOIO
TOYKY 3pEHUS, UCTIOIb30BATh
aJICKBaTHBIC SI3BIKOBBIC CPE/ICTBA;
BJIQJICTh BCEMU BHJIAMH PEUCBOM
JESATCIILHOCTH: ayANPOBAHUEM,
yTeHUEM (TOHMMaHUEM),
TOBOPCHHEM, TUCHMOM,;
UCIIOJIb30BaTh PUOOPETCHHBIC
3HAHUS U YMCHHSI JUTSI aHAIM3a
SI3BIKOBBIX SIBIICHUH Ha
MEXIPEIMETHOM YPOBHE

M.9 Bnagenue HaBbIKaMU
MMO3HABATEIBHOU PEIICKCUU KaK
OCO3HAHMS COBEPIIAEMbIX
JEUCTBUIN M MBICIIMTEIbHBIX
MPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHMU, TPAHUI] CBOETO
3HAHUS ¥ He3HAHWS, HOBBIX
I03HABATENbHBIX 3a7a4 U CPEICTB
HUX JIOCTHKECHHUS




SKOHOMMYECKHUX MPOIIECCOB Ha
COCTOSIHME IIPUPOJHON U
COLIMATILHOW Cpelibl; MpuoOpecTu
ONBIT KOJIOTO-HAINPABICHHON
JESITeIbHOCTH

JI.15 OTBeTCTBEHHOE OTHOIICHUE
K CO3/IaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO IPUHATHUS
LICHHOCTEH CEMEIHOM KU3HU.

B pesynbrare ocBOeHMs yueOHOM AMCHUIUIMHBI CTYJEHT JOJIKEH (OPMHPOBATH CIETYHOIIUE
JMYHOCTHBIE pe3ybTaThl (Janee — JIP):

JIP.2 IIposBnsionuil akTUBHYIO I'PaXIaHCKYIO MO3ULUIO, JEMOHCTPUPYIOLIMN IPUBEPKEHHOCTD
IIPUHLIMIIAM YE€CTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKM AKTUBHBIA M YYacTBYIOIIMHA B
CTYJEHYECKOM M TEPPUTOPUATILHOM CaMOYIIPABJIEHUWH, B TOM YHUCIIE Ha YCJIOBUAX J100pOBOJIBYECTBA,
IIPOJYKTUBHO B3aUMOJICHCTBYIOINI U YYaCTBYIOIUHN B AESATEIbHOCTU OOIIECTBEHHBIX OpraHU3aluil.

JIP.4 [IposiBnsitominii ¥ I€MOHCTPUPYIOIIMKA YBOXKEHHE K JIIOJSAM TPYyAa, OCO3HAIONINN IIEHHOCTh
cooctBenHoro Ttpyna. Crpemsmuiics K (QOPMHPOBAHWIO B CETEBOM Cpele JUYHOCTHO |
poheCCHOHATTLHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEIay.

JIP.16 IIpuoOpereHue oOydarOUIMMUCA COLMAIbHO 3HAUYMMBIX 3HAHUH O MpaBUaX BEIEHUS
HKOJIOTUYECKOr0 00pa3a >KU3HU O HOpMax U TPaJuLUsAX TPYAOBOH JESITEIbHOCTH YEJIOBEKa O HOpMax U
TpaJULMIX MOBEACHUS YeIOBEKa B MHOTOHALIMOHAIBHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP.23 [lonyuenune oOyyaromuMuUCs BO3MOXXHOCTH CAaMOPACKPBITHS U caMOpeaIn3aus JMYHOCTH.

JIP.30 OcymecTBasionmii NOMCK U HUCHOJb30BaHUME UHPOpMANMU, HEOOXOJUMOW  JUIs
3¢ (HEeKTUBHOIO BHITIOJHEHHS Pa3IMYHbIX 3a/1a4, MPO()ECCHOHATBHOTO U IMYHOCTHOT'O Pa3BUTHSI.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIHUILIAHBI
2.1. O0beM yueOHOI JMCHHMIIJIMHBI M BUABI Y4eOHOI padoThI

Buna yueOHoii padoThI O0bem yacon

MakcumaJjibHasi yueOHasi Harpy3ka (Bcero) 78
Oo6s13aTesIbHAsI ayIUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 78
B TOM YHUCJIC:

JIEKIIHI 48
MPaKTHYECKHE pabOThI 8
71a00paTOpHBIE PaOOTHI 22
CamocTosiTesibHasi padoTa (Bcero) 0

Ilpomesicymounan ammecmayusn 6 popme ougpgpepenuyuposannozo zauema (11 cemecmp)




2.2. TemaTnuyeckuii IJIaH U cofepxkanue yueOHoi nucuunianusl OY .11 XUMHUSA

Coaeprxanue yqyeOHOro MmaTepualia, jadopaTtopHbie padoThl U NpakTuyeckue 3anaTus, | Oose | Koawl JI, M, 11
caMoCTOsIiTe/IbHAsi padoTa 00y4aouuxcs, KypcoBasi pabora (IIpoeKT) M pe3yJbTaToB,
yacoB | (opMHPOBaH
HaumeHoBaHue pa3jeioB U TeM HI0 KOTOPBIX
crnocod0cTByeT
3J1eMeHT
NPOrpamMMbl
Pazgen 1. METO/IbI 2
IMO3HAHUSA B XUMHUN
Tema 1.1. Merogsl no3nanusa B | Coaepxxkanue y4eOHOro MaTepuasia
XUMUH. O3znakomieHue oOydaromuxcst ¢ (opMaMy TEKyIell W MPOMEXYTOYHOM aTTECTAllUH,
OCHOBHOI M JIOMOJHUTEIHHOM IUTEpaTypoil MO Kypcy IUCHMILIUHBI U MPOBEICHUE
MHCTPYKTaXa 10 TEXHUKE OE30MMaCHOCTH.
Beenenue. JI.1,2,4,5,7,9,1
Hayunbie MeTonbl MO3HAHUS BEUIECTB MU XMMHUYECKHUX sBJIeHMH. Poib skcnepuMmeHTta u 2,13,14
TEOPUH B XUMHH. MOICTMPOBAHNE XMMUUYECKUX MIPOIIECCOB. 3HAYCHUE XUMHH [TPU OCBOCHUH M.1,2,3,4,5,7,9
npodeccuii CITO u cnenuanpHocteit CIIO TexHHUYecKoro mpoduis npodecCHOHATBLHOTO 2 I1.1,2,3,5,6,7
o0OpazoBaHwusl. JIP 2,4, 16,
O3HakoMJIEHHE C 3KCIEPUMEHTAIbHBIMU OCHOBaMU XMMuU: IIpaBuia 6e3omacHOCTH NpU 23,30
paboTe ¢ eAKMMH, TOPHOYMMHM M TOKCHYHBIMM BellecTBaMu. [IpoBeneHne XUMHYECKHX
peakuuii B pactBopax. [IpoBeaeHne XuMnuecknux peakiuii npu HarpeBannuu. KauecTBeHHBII
M KOJMYECTBEHHBIM aHanmu3 BemiecTB. OmnpeneneHue xapaxkrtepa cpenbl. MHaukaTtopsl.
KauecTBeHHbIE peakuyM Ha HEOPraHWYECKHUE BEUIECTBA M HOHBI, OTIEIbHBIE KJIACCHI
OPraHNYEeCKUX COCTMHECHUM.
Pa3znen 2. TEOPETUYECKHUE 29
OCHOBBI XUMHNHU
Tema 2.1. CoBpemennbie | Coaepskanne y4eOHOro MaTepuajia JI.1,2,4,5,7,9,1
MpeICTaBICHHS O CTpoeHnn aroma | COBpeMEeHHBIE TIPEICTABJICHHS O CTPOeHUH aToMa. ATom. M30Tombl. ATOMHBIE OpOHuTaNIn. S- 2,13,14
, p-ameMeHThl. OCOOEHHOCTH CTPOCHHUS JJICKTPOHHBIX OOOJIOUEK AaTOMOB IEPEXOIHBIX 2 M.1,2,3,4,5,7,9
DJIEMEHTOB. I1.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30




Tema 2.2. [lepuoanueckuii 3aKoH

Conep:xanue y4eOHOIro MaTepuaJa

J.1,2,4,5,7,9,1

u [lepuonuueckas cucrema [lepuonnueckuii 3akoH u Ilepuomuueckas cucTteMa XuUMHYECKUX dnemeHTtoB J[.H. 2,13,14
XHUMHYECKHX DIIEMEHTOB. MenneneeBa. CoBpemennas (opmynupoBka Ilepuoamueckoro 3akoHa. 3HAUCHUE M.1,2,3,4,5,7,9
[lepuoauueckoro 3akoHa u Ilepumogmueckoil cucTteMbl XuMHUecKux siemeHtoB JI. H. I1.1,2,3,5,6,7
MeneneeBa i1 pa3BUTUS HAYKH U IOHUMAHUS XUMUYECKON KapTUHBI MUPA. JIP 2.4, 16,
23,30
IIpakTnyeckoe 3ansitue Nel. IpakTnyeckoe 3ansitue Nel. JI.1,2,4,5,6,7,9,
MoaenupoBaHi€e NOCTPOCHHUS MopenupoBanue noctpoenus [lepuoanueckoii TaOIHUIIbI XUMUYECKUX JIEMEHTOB. 12,13,14
[Tepuonnueckoi TaOIHIIBI M.1,2,3,4,5,7,9
XHUMHYECKHUX DIIEMEHTOB. 11.1,2,3,5,6,7
JIP 2.4, 16,
23,30
Tema 2.3. Xumwnueckas cBs3b. | Comepkanue y4eOHOro MaTepuasia JI.1,2,4,5,7,9,1
BemmectBo. Kosanentnas CBSI3b, ee Pa3HOBUIHOCTHU u MEXaHU3MBI o0Opa3oBaHusl. 2,13,14
DNeKTpOoOTpULIaTeIbHOCTh. CTENeHb OKUCIEHUS W BaJCHTHOCTh XMMHUUYECKHX 3JIEMEHTOB. M.1,2,3,4,5,7,9
Nonnas cBa3p. KaTuonel u aHuoHbl. MeTamnuyeckas cBs3b. BogopoaHas CBs3b. I1.1,2,3,4,5,6,7
KadecTBeHHBII W KOJWYECTBEHHBIN COCTaB BelIeCTBA. BelmecTBa MOJEKYJISIPHOTO | JIP 2,4, 16,
HEMOJIEKYJISIPHOTO CTpoeHHs. [IpudrHbBI MHOTr0OOpa3us BEIIECTB: M30MEPHUs, TOMOJIOTHS, 23,30
AJUIOTPOTIHSL.
Tema 2.4. PacTBOpBI U CMECH. Copaepxxanue yueOHOro MmarepuaJia
SIBneHus, TPOUCXOMASIINE TP PACTBOPEHUHU BEIIECTB, - Pa3pyIlICHHUE KPUCTATUIMYECKOU
pemetku, nuddysus, nuccounanus, ruapaTtanys. YucTele BemecTBa U cMecu. VIcTHHHBIE JI1.1,2,4,5,7,9,1
pacTBopbl. PacTBopeHme kak (Qu3nko-xumMudeckuii mporecc. CrnocoObl BBIpaKCHUS 2,13,14
KOHIIGHTpAllMd PACTBOPOB: MaccoBasi JI0Jsl PAacTBOPEHHOro BellecTBa. Jluccouuanus M.1,2,3,4,5,7,9
AIIEKTPOJIUTOB B BOJHBIX pacTBOpax. CuibHbIE U ciiabble AIeKTposnThl. CHUIIbHBIE U cllabble 11.1,2,3,4,5,6,7
ANEKTPOJIUTHI. 305IM, TeNu, MNOHATHE O Koyonaax. OCHOBHBIE TMOJOKEHUS TEOPUHU JIP 2,4, 16,
AJIEKTPOJINTHICCKONW JINCCONMANMA. Peakuu WOHHOTO OOMEHa B BOJHBIX pacTBOpax. 23,30

KucnoTel, 0CHOBaHUA U COJIM KaK 3JIEKTPOJIUTHI.
Kontponbnas pabota Nel o teme «Ctpoenne atoma u [lepuoanaeckuii 3aKkoH. XuMHU4decKast
CBSI3bY»




JlaGopaTopnas pa6ora Nel. JlaGopaTopuas paGora Nel. J1.3,4,5,6,7,9,1
O3HaKOMJIEHHE CO CBOIICTBAMU [IpuroroBneHue cycrneH3nn kapOoHaTa Kaiablus B Boje. [lomydenne smynbcuun 0,12,13,14
JUCTIEPCHBIX CUCTEM. pacTuTenbHOro Macia. O3HaKOMJIEHUE CO CBOMCTBAaMU JUCIEPCHBIX CUCTEM. M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
IIpakTuyeckoe 3ansaTue Ne 2. IIpakTuyeckas padora Ne 2. J1.3,4,5,6,7,9,1
[IpuroroBieHue pacTpopa [IpuroroBneHue pacTBopa 3aJlaHHON KOHIICHTPAIUH. 0,12,13,14
3a/IaHHOM KOHIICHTPAIIUHU. 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. I'uaponus coei. ConeprkaHue y4ueOHOro MaTepuaJia JI1.1,2,3,4,5,6,7,
Peakniun woHHOro OOMEHa B BOAHBIX pacTBopax. Cpema BOJHBIX PacTBOPOB: KHUCIaf, 9,10,12,13,14
HelTpanpHas, menoynas. Bogopoausiii mokasarens (ph) pactBopa. ['maponu3 comeid. M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
Tema 2.6. Xumudeckue peakiuu | Coaep:kanue yuedOHOro MaTepuaja JI1.1,2,3,4,5,6,7,
Knaccudukanus XUMHYECKUX peakluii B HEOPraHUYECKOW W OpPraHMYeCKOW XHMHH. 9,10,12,13,14
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMU. JEKTPOJU3 PACTBOPOB M PaCIUIABOB. M.1,2,3,4,5,7,9
CKOpOCTh peaklliu, €€ 3aBUCUMOCTh OT pazauuHbIX (hakropoB. Karamms. OOGpatumocTth I1.1,2,3,4,5,6,7
peaKIHii. XUMUYECKOE PABHOBECHE U CITIOCOOBI €T0 CMEIICHHS. JIP 2,4, 16,
KontponbHas padora Ne2. Teopus 3/] u peakuuu HOHHOTO oOMeHa 23,30
JlaGopaTopnas paGora Ne 2-3. JlaGopaTopnas paGora Ne 2-3
Peakumu nosHoro oOMeHa. BsaumomeiicTBre KMCIOT C OCHOBAaHUSIMI. B3anMOIeNCcTBIE KUCIIOT ¢ coaMu. Pasioxenune JI1.1,2,3,4,5,6,7,
I'maponus coneld pa3nuyHOro HEpacTBOPUMBIX OCHOBaHMI. B3aumonelictBue coneit npyr ¢ apyrom. KauectBeHHsie 9,10,12,13,14
tina. OKHCINTENBEHO- peaKkyi Ha HEOPTaHMYECKHE BEIIECTBA U MOHBI. [ MIpOoIN3 coseil pa3IMyHOro THIA. M.1,2,3,4,5,7,9
BOCCTaHOBUTENIbHBIE PEAKIIUU B Omnpenenenue xapakrepa cpeabl. MHaukaropsl. Peakiuu, nporekaronye ¢ "3MEeHEHUEM 11.1,2,3,4,5,6,7
XAMWYECKHAX MPOIECCAX. CTEMEeHEN OKHMCIICHUS: B3aUMOICMCTBUE KUCIOT ¢ METAJIJIAMH, BOJIbI C METAJNIAMH, TOPEHUE JIP 24,16,
METAJIJIOB. 23,30

(/IBa waca mpoBoasarcs Ha 6aze MOAY "Cpennsisi oOmeodpaszoBarenbHas mkosa Ne62";
nBa yaca npoBojsites Ha 6aze OTXKT — dunuana OpUIIC)
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http://keramikos.ru/arc/9005543.zip

Pa3znea 3.
HEOPTAHMNYECKAS
XNMUA

Tema 3.1. Knaccudukarus

Conep:kaHue y4eOHOT0 MaTepuaJia

HEOPraHUYECKUX COCTUHEHUN. OsznakomiieHue oOydaromuxcst ¢ (opMaMH TEKYIIEH W MPOMEKYTOYHOH AaTTECTAIHH, J1.1,2,3,4,5,6,7,
Mertasuibl. OCHOBHOM M JOIOJHUTENIBHOW JIMTEPaTypoll MO KypCy IUCLUUIUIMHBI W IPOBEJACHHUE 9,10,12,13,14
WHCTPYKTaXka 1Mo TEXHUKE 0€301MacCHOCTH. M.1,2,3,4,5,7,9
Knaccudukaiys HEOPraHMIeCKUX COEAMHEHNN. XUMUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB I1.1,2,3,4,5,6,7
HEOPraHMYECKUX COSTUHEHH . MeTasuibl. DNeKTPOXUMUYECKUH Psijl HATIPSKEHHU METaJUIOB. JIP 2,4, 16,
O6mme croco6bI nonmydenus Metawios. [lonsTre o Koppo3uu MeTawioB. CriocoObl 3aLINUThI 23,30
OT KOPPO3HUHU.
KonTponbaast padota Ne3. XuMHUUYECKUE peaKIHH
JlaGoparopHasi padora Ne 4. JI1.1,2,3,4,5,6,7,
OO0111e CBOMCTBA U CIIABEI 9,10,11,12,13,
MetauioB. KauecTBeHHbIE JladbopaTopHas padora Ne 4. 14
peaknyy Ha woHsl Fe?* n Fe¥', 3akanka u oTyck ctanu. O3HaKOMJIEHHE CO CTPYKTYPaMH CEpOro U OeJIoro 4yyryHa. M.1,2,3,4,5,7,9
OO6mue cBoiicTBa MeTaioB. KauecTBeHHBIC peakIlMK Ha HOHBI Fe?* u Fe®t I1.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
JlaGopaTopnasi pa6oTa Ne 5, JI1.1,2,3,4,5,6,7,
OO01mas xapakTepucThKa JaGopatopmas paGora Ne 5. 9,10,12,11,13,
HEMETAILIOB, H3YHCHHE HX [TonryuyeHue u oOHapyXxeHHE aMMHUaKa, OOHapyKEHHE HUTPUTOB U U3yUE€HUE YCTOWYUBOCTH 14
OKHCIUTEIBHO- . M.1,2,3,4,5,7,9
N A30THCTOH KUCIOTBI, KAYECTBEHHAs PEAKLIHS HA HUTPAT HOHBL, OKHCIUTENLHO - 11.1.2.3.456.7
9 BOCCTAaHOBHUTEJIBHBIE CBOMCTBA a30THOM KUCIIOTHI, OOHapykeHue (hocdar noHOB.
CIIOCOOHOCTEH. JIP 2.4, 16,
23,30
Tema 3.2. OOmue cBONMCTBA JI1.1,2,3,4,5,6,7,
"eMmeraioB. O0o0eHne 1 9,10,12,11,13,
CUCTEMAaTH3alMsl 3HAaHUH Copaepxxanue yueOHOro MmaTepuaJia 14,15
Hewmeramiel. OKHCIUTEIRHO-BOCCTAHOBUTEILHEIC CBOMCTBA THITMYHBIX HEMETAJIJIOB. M.1,2,3,4,5,6,7
OO61mas xapakTepuCTHKa MOATPYIIIHI raioreHoB. MuHu koH(pepeHIus no Xxumun «Mup 8,9
3epka». O000IIEHNE U CUCTEMATU3AIINS 3HAHHUM. I1.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
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Pa3zgena 4. OPTAHUYECKAS

XUMUA 46
Tema 4.1. Teopus cTpoeHus Coaeprxxanue yueOHOIro MmaTepuaJia
OPraHUYEeCKUX COCTUHECHUM. O3HakomiIeHHE OOydarmuxcs ¢ (GopMaMu TEKyIIeH W MPOMEKYTOYHOM aTTECTAIlUH, 2'1’2’3’4’5’6’7’
OCHOBHOM M JOIIOJHUTEIIBHOW JIMTEPaTypOd IO KypCy IUCLHIUIMHBI U IIPOBEACHUE '10’152111’13'
MHCTPYKTaXa M0 TEXHUKE O€30MacHOCTH. M.1.2.3.4.5.7.9
Krnaccudukanus ¥ HOMEHKIATypa OpPraHHYECKMX COEIMHEHHMH. XMMHUYECKHE CBOMCTBA 2 H.l ’2 ’3 ’ 4 ’5 ’6 ’7
OCHOBHBIX KJIACCOB OPTaHMYECKHX coeAuHeHHi. Teopuss CTPOCHHS OPraHUYECKHX Hi’ ’2 2‘ 71,6 '
coenquHeHU.  Yrueponuelii  ckenmeT.  Papukanel.  DyHKIUOHAJIbHBIE  TPYMIBL 23’ 3’0 ’
["'omonornueckuit psn, romonord. CTpykTypHas uzomepus. TUIbl XUMHYECKUX CBsI3€d B ’
MOJIEKYJIaX OPraHUYECKUX COCTUHEHUH.
Tema 4.2. IIpenenbHbie ConeprkaHue y4ueOHOro MaTepuaJia J1.1,2,3,4,5,6,7,
YTIEBOIOPOIBI. AJKaHbl: TOMOJIOTUYECKUH psA, H30MEpPUS W HOMEHKJIATypa allkaHOB. XHUMHUYECKUE 9,10,12,11,13,
CBOIICTBa ajKaHOB (METaHa, ITaHa): FOPEHUE, 3aMEIllEHUE, pas3IoKEHUE, AETUAPUPOBAHNE. 14
[TpupoaHbIe UCTOYHUKH YTIEBOIOPOAOB: HEPTH U MPUPOAHBIH ra3. [[puMeHeHne ankaHoB Ha 4 M.1,2,3,4,5,7,9
OCHOBE CBOICTB. 11.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
Tema 4.3. HenpenenbvHbie Conep:xxanue y4eOHOro MaTepuasa J1.1,2,3,4,5,6,7,
YTJIEBOJOPO/IBI. Ankensl. ['OMonorudeckuii psiz, U30MepHsi, HOMEHKJIATypa aJIkeHOB. XUMUYECKHE 9,10,12,11,13,
CBOIICTBa 3THUJIEHA: TOPEHHUE, KAUECTBEHHbIE peakinu (oOeciBeunBaHue OPOMHOUM BOJBI U 14
pacTBOpa  TepMaHraHaTa  Kajusi), TUJpaTainus, [OJUMepu3anus.  AJIKaJUCHBI. 4 M.1,2,3,4,5,7,9
['omonoruyeckuit psz, n30Mepusi, HOMEHKIIATypa ankaaneHoB. [I[pumeHenHue. I1.1,2,3,4,5,6,7
AnkuHbl. AnieTusieH. XMMUYECKHUE CBOMCTBA alleTUIIEHA: TOPEeHUE, 00eCIIBEUMBAHNE JIP 2,4, 16,
OpOMHOM BOJBI, IPUCOEAUHEHUHN XJIOPOBOIOpOAa U ruaparanus. [IpuMeHeHnue aneTuieHa 23,30
Ha OCHOBE CBOWCTB.
IpakTuyeckoe 3ansaTue Ne 3 IIpakTuyeckasi padora Ne 3. J1.1,2,3,4,5,6,7,
Ctpoenune u HOMEHKJIaTypa Ctpoenne u HOMEHKJIaTypa yriaeBoA0poa0B. Buasl n3oMepun yrieBogopoIoB. 9,10,12,11,13,
YIJIEBOJOPOOB 14
2 M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16,
23,30
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Tema 4.4. Apomatuueckue

Conep:xanue yueOHOIro MaTepuaJa

J1.1,2,3,45,6,7,

YTJIEBOJOPO/IBI. Apenbl. ben3on. Xumudeckue cBoHCTBa O€H301a: TOPEHUE, PEaKIIUU 3aMEeICHUS 9,10,12,11,13,
(ranorenupoBanue, HUTpoBanue). [I[pumenenue 6eH301a HA OCHOBE CBOMCTB. 14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16,
23,30
JladopaTopnasi padora Ne 6. JladopaTopHasi padora Ne 6. JI1.1,2,3,4,5,6,7,
CBoiicTBa NpeIeTbHBIX, CBoiicTBa IpeIENbHBIX, HETIPEIACIbHBIX U APOMATUYECKUX yTIIEBOIOPOIOB. 9,10,12,11,13,
HEIPEACIIbHBIX U apOMaTHYECKUX 14
YTJIEBOJIOPOIOB. M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
IpakTuyeckoe 3ansaTue Ne 4. IIpakTuyeckas padora Ne 4. JI1.1,2,3,4,5,6,7,
CpaBHuTenbHas xapakrepuctuka | CpaBHUTENbHAS XapaKTEPUCTUKA IIPEIETbHBIX, HEMPEAEIbHBIX U ApOMAaTUYECKUX 9,10,12,11,13,
YIJIEBOAOPOOB. 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. Criupthl u HeHONBI. Conep:xxanue yueOHOro MaTepuasa JI1.1,2,3,4,5,6,7,
Kucnoponconepxamiye coeauHEHUs: OJHO- W  MHOTOaTOMHBIE CHUPTH, DeHod. 8,9,10,11,12,1
['unpokcunpHas rpynmna kak (yHKIHOHanmbHas. [loHsATHE O TpeneabHBIX OJHOATOMHBIX 3,14
crnuprax. XMMHYECKHE CBOWMCTBA ATAHOJA. [ IMIIEpUH KaK MPEACTABUTENb MHOTOATOMHBIX M.1,2,3,4,5,7.9
cnuptoB. KadecTBeHHas peakiusi HA MHOTOATOMHbIE CIIUPTHL. DU3NUYECKUe U XUMUYECKUE 11.1,2,3,4,5,6,7
cBoicTBa (peHoya. B3ammHOE BIHMSHHME aTOMOB B MOJIEKyJie (peHOJa: B3aUMOJICHCTBHE C JIP 2,4, 16,
THJIPOKCUIOM HATpHs U a30THOU KucinoTol. [Ipumenenue eHnona Ha OCHOBE CBOMCTB. 23,30
KonTponbhast pabota Ne 4 «CBoiicTBa yriieBOJOPOIOBY
Tema 4.6. Anpaeruasl. Coaep:xxanue yueOHOIro MaTepuasa JI1.1,2,3,4,5,6,7,
[Tonsitne 00 ampaerumax. AJbpAETHAHAS Tpymnma Kak (QYHKIIMOHAIBbHAsS. XHWMHYECKHE 8,9,10,11,12,1
CBOICTBa, MOJIyYCHUE AJIbJICTHIOB, IPUMEHEHUE (JOpMaIbJIErH/ia Ha OCHOBE €T0 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
JlaGopaTopnasi pa6ora Ne 7. JlabopaTopnasi pa6ora Ne 7. J1.3,4,5,6,7,8,9,
N3yueHnne XuMUYECKUX CBOMCTB KadecTBeHHBIC peakiyi Ha OJJHOATOMHBIEC, MHOTOATOMHBIC CITUPTHI U aJTbJICTHIBI. 10,11,12,13,14
CIIUPTOB U AJIbJIETH/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. OMHOOCHOBHBIE ConeprkaHue y4ueOHOro MaTepuaJia JI1.1,2,3,4,5,6,7,
KapOOHOBBIC KHCIIOTHI. Kap6onossie kucnotsl. [Tonsitue o kap6oHOBBIX kucioTax. KapOokcuibpHas rpymnmna 8,9,10,11,12,1
KaK (yHKIHOHaNbHas. ['oMosiornueckuil psiji NpeaesbHbIX OJAHOOCHOBHBIX KapOOHOBBIX 3,14
KHUCJIOT. XMMHYECKHE CBOWCTBA YKCYCHOM KHUCIOTHI. [IppuMeHeHne yKCyCHOW KHCIOThI Ha M.1,2,3,4,5,7,9
OCHOBE CBOMCTB. BBICIINE )KUPHBIE KUCIOTHI HA IPUMEPE MAIIBMUTHHOBOW U CTEAPUHOBOM. 11.1,2,3,4,5,6,7
KonTponbnas padota No5 «XuMudeckue cBOWCTBA CIUPTOB U allbJIETUIOBY JIP 2,4, 16,
23,30
Tema 4.8. CinoxHbie 3UPHI U ConeprkaHue y4ueOHOro MaTepuaJia JI1.1,2,3,4,5,6,7,
KHUPBI O¢ups! 1 xupsl. [loxydenue cnoxHbIX 23GUpoB peakiuen srepudukanun. CloxHbIe 8,9,10,11,12,1
3¢UpHI B IPUPO/IE, NX 3HAYCHHE. [[pUMEeHeHNE CIIOKHBIX Y(OUPOB HA OCHOBE CBOMCTB. 3,14
Kups! kak cnoxubsle 3¢upsl. Knaccuduxanus xupoB. XMMUYecKre CBOWCTBA JKUPOB: M.1,2,3,4,5,7,9
TUAPOJIN3 U TUJIPUPOBAHUE KUIKUX KUPOB. [IprMeHeHne )K1UpoB Ha OCHOBE CBOMCTB. 11.1,2,3,4,5,6,7
Mpina. JIP 24,16,
23,30
Tema 4.9. YraeBosl Conep:xxanue y4eOHOro MaTepuasa JI1.1,2,3,4,5,6,7,
VYrneBonapl, uX KiaccuuUKaIMsa: MOHOcaxapuabl (TJIIOKO3a, (PpyKTO3a), aucaxapujibl 8,9,10,11,12,1
(caxapo3a) u monucaxapuabl (KpaxMan M IeJUTono3a). [7oko3a — BEIMIeCTBO C 3,14
JIBOMCTBEHHOW (PYHKIIMEH — aibACTUIOCHUPT. XHMHYECKHE CBONCTBA TIIFOKO3BI. M.1,2,3,4,5,7,9
[IpuMeHeHue TIII0KO3bl HA OCHOBE CBOMCTB. I1.1,2,3,4,5,6,7
KonTponbhas padota Ne6 «KapOoHOBBIE KUCTOTHI, CIOKHBIE IPUPHI U KUPHI» JIP 2.4, 16,
23,30
Jla6opaTopnasi pa6ota Ne 8-9. JlabopaTopnasi pa6ota Ne 8-9. J1.3,4,5,6,7,8,9,
Wzyuenue cBoiicTB kapOOHOBBIX | M3yueHue cBOMCTB KapOOHOBBIX KMCIIOT U X MPOU3BOJAHBIX. CBOMCTBA YKCYCHOM KHCIIOTHI, 10,11,12,13,14
KHUCJIOT M UX MPOU3BOJHBIX. o01re co CBOMCTBaMU MUHEpaIbHBIX KHCIIOT. KauecTBeHHbIE peakiuu. Jloka3aTeasCcTBO M.1,2,3,4,5,7,9
CBoiicTBa yriaeBoAOB. I1.1,2,3,4,5,6,7
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HEMpeAeIbHOTO XapaKkTepa XuaKkoro xupa. CBoiicTBa yrieBoaoB. Bzaumoelicteue JIP 2,4, 16,
TUIFOKO3bI M caxapo3bl ¢ rugpokcuaom meau (I1). KauecTBeHHas peakius Ha Kpaxmail. 23,30
(Ba waca mpoBoasarcs Ha 6aze MOAY "Cpennsisi oOieodpaszoparesnbHas mkosa Ne62";
nBa yaca npoBojsites Ha 6aze OTXKT — dumuana OpUIIC)
JlaGopaTopnasi pa6ota Ne 10. JlabopaTopnasi pa6ora Ne 10. J1.3,4,5,6,7,8,9,
Pemenue skciepuMeHTATbHBIX DKCIIepUMEHTaIBLHOE ONpe/ieJICHUE BelecTB, KauecTBeHHBbIE peakiuy Ha PYHKIIMOHATBHYO 10,11,12,13,14
3a/1a4 MO Pacro3HABaHUIO rpyIiLy. M.1,2,3,4,5,7,9
OpPTraHUYECKHUX BEIIECTB. I1.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
Tema 4.10. AzoTconepxaniue ConeprkaHue y4ueOHOro MaTepuaJia JI1.1,2,3,4,5,6,7,
OpPTraHUYECKHUE COCAMHEHUS. A3oTcoaepkalye COeIMHEHUS: aMUHBI, aMUHOKHCIIOTHI, OCITKH. 8,9,10,11,12,1
Amunbl. [Tonatue 00 aMuHax. AHMIIMH KaK OPraHUYeCKOe OCHOBaHHE. AMUHOKHUCIIOTHI KaK 3,14
amdoTrepHble TU(QYHKIIMOHAIBHBIE OPraHUYECKUE COCTUHCHHS. XUMHUECKUE CBOWCTBA M.1,2,3,4,5,7,9
aMUHOKHCIIOT. [lentuanas cBsi3p U nonunenTuabl. [I[puMeHeHre aMUHOKUCIOT Ha OCHOBE I1.1,2,3,4,5,6,7
CBOMCTB. benku. JIP 2.4, 16,
23,30
Jla6opaTopnasi paGora Ne 11. JlabopaTopnasi pa6ora Ne 11 J1.1,2,3,4,5,6,7,
XUMHYECKUE CBOMCTBA aHIIIMHA. | XMMHUYECKHE CBOMCTBA aHIIMHA. PacTBOpeHne O6enkoB B Boje. JleHaTyparus pacTBopa 8,9,10,11,12,1
[[BeTHBIEC peakiuu Ha OENKH. Oenka KypHHOTO SHIa MpY HAarpeBaHUH, PACTBOPAMH COJIEH TSIKENBIX METAJIOB U MPU 3,14
HarpeBaHuU. M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
Tema 4.11. [Tosmmmepsrl. ConeprkaHue yueOHOro MaTepuasa JI1.1,2,3,4,5,6,7,
[Tonumepsl: mnacTMacchl, KaydykKd, BOJIOKHA. [lomyueHue monMMepoB peakiuei 8,9,10,11,12,1
MOJIMMEPHU3ALAH U TTOJIMKOHIEHCAIIN Y. 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. XuMUS U )KU3HD. Coaep:xanue yueOHOIro MaTepuasa JI1.1,2,3,4,5,6,7,
Xumust 1 3a0poBbe. JlekapcTBa, pepMeHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAIHHBIC BOJIBI. 8,9,10,11,12,1
[Tpo6aemsbl, CBS3aHHBIE C IPUMEHEHUEM JIEKapCTBEHHbIX IpenapaToB. 3,14,15
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Xumus u nuia. KajgopulHOCTh KUPOB, OCJIKOB M YIJIEBOJIOB. XHUMHS B TOBCEAHEBHOMN M.1,2,3,4,5,6,7
KU3HU. Morome u yuctsanme cpeacta. [IpaBuna Ge3omacHoi pabOTHI CO CpencTBaMHu 3,9
OBITOBOM XMMHUM. XMMUYECKHE BEIIECTBA KAK CTPOUTEIbHBIC U MOJIEJIOUYHBIE MAaTEpUAIbI. I1.1,2,3,4,5,6,7
BemectBa, uicnosib3yembie B noMrpaduu, >KMUBOIKUCH, CKYJIBITYpE, apXutekrype. OO0rmue JIP 2,4, 16,
NPEJCTAaBICHUA O TPOMBIIUICHHBIX CIIOCO0aX TIONy4YEeHUS XWMHUYECKUX BellecTB (Ha 23,30
IpUMepe MPOU3BOICTBA CEPHON KUCIOTHI). XMMUYECKOE 3arps3HEHUE OKPYKAIOIIEH CPeIbl
U €ro MOCIIeACTBUS. bhITOBas XuMU4ecKasi TpaMOTHOCTh. 3HAUYCHUE XUMHUU B METUIIUHCKON
(lekapcTBa, BHUTaMHHBI, (EPMEHTHI), TMHIIEBOW, JETKOW MpoMbIIUICHHOCTH. OO1mme
MPEJICTABICHUS. O MPOMBIINIICHHBIX CIIOCO0aX TOJMYYSHUS XHMHYECKUX BEIISCTB (HA
puMepe IPOU3BOJICTBA CEPHOM KUCIOTHI). XUMHUUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl
U €T0 MOCJIEICTBUSA. BBITOBas XMMHYECKast IPaMOTHOCTb.
ITpoBeneHne MuHU-KOH(DepeHn Ha TeMy: «OpraHuyeckasl XUMHUs — IPYT WIIA Bpar?»
O00011IeHNE U CUCTEMATU3ALHS ConepskaHue y4eOHOTro MaTepuasa: JI1.1,2,3,4,5,6,7,
3HaHui. Jludpdepennupopannsiii | O600mMIeHHE U cucTeMaTh3anus 3HaHui. J{uddepeHmpoBaHHbIA 3a4eT. 8,9,10,11,12,1
3a4er. 3,14,15
9 M.1,2,3,4,5,6,7
8,9
I1.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
Bceero: 78
IIpomexyTOUHASI ATTECTALHSA 2
Ilpomesrrcymounan ammecmayun: oughghepenyuposannslit 3auém
Hroro: 80

Jl1 XapaKTepUCTUKH YPOBHS OCBOCHMSI yU€OHOT0 MaTepuasla UCIONIb3YIOTCS CIeyIoIIne 0003HaYeHNUS:

1 — o3HakOMUTENbHBIN (y3HaBaHUE paHee U3YUEHHbBIX 00BEKTOB, CBOWCTB);

2 — penpOaYKTHUBHBIN (BBIIIOJHEHHE JAEATEIBHOCTH 110 00pasily, MHCTPYKIIUHU WU 1O/ PYKOBOJICTBOM);

3 — MPOJYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSATENILHOE BBIITOJIHEHHE JCATEIbHOCTH, peIIeHUe TPOOIEMHBIX 3aj1a4).
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3. YCJIOBUSI PEAJIM3AIIMU ITPOTPAMMBI YYEBHOM JUCITATLTAHBI

3.1 TpeboBaHusl K MUHUMAJILHOMY MaTePHAJILHO-TEXHHYECKOMY 00ecnedeHUI0

VYuebHas AUCUUIUIMHA peain3yeTcs B yueOHOM KaOMHETe COIMATbHO-DKOHOMUYECKUX JUCITUILINH.

O6opynoBanue yueOHOT0 KabUHeTA!

— M0CaJI0YHbIE MECTa MO KOJIMYECTBY 00YUarOIINXCS;
— pabodee MeCTO MPeroIaBaTes;
— MCTOAUYCCKUEC MAaTCPUAJIBI ITO JUCIUIIIIMHE,

Texnuueckue cpeacrBa oO0yueHUs paboyero MecTa MpEenojaBaTeNii:  KOMIIBIOTEPHOE
o0opysoBaHHe, KOTOPOE IOJHKHO COOTBETCTBOBATH COBPEMEHHBIM TPEOOBAHUSM O€30MACHOCTH U
Ha&KHOCTH, MPEIyCMaTpUBaTh BO3ZMOXKHOCTh MHOTO()YHKIIMOHAJIIBHOTO HCHOJB30BaHUS KaOMHETa, C
LENbI0 HM3yYEHUS COOTBETCTBYIOLIEH AMCUUIUIMHBI, MYJIbTHMEIUHHOE 000pyJoBaHHE (TPOEKTOpP M
MIPOCKIIMOHHBIN SKPaH WM MHTEPAKTUBHAS JI0CKA), JIOKAJIbHAS CETh C BBIX00M B Internet.

HaumeHoBaHue crienuanbHOrO TOMEIICHUS: TOMEIICHUe [UIsi CaMOCTOSITEIbHOM paboThl,
UuranpHeiii 3a1. OCHAILIEHHOCTh: pabodee MecTo, KOMIbIOTEp (HOYTOYK) € AOCTYyIOM K cetu « HTepHeT»
u OUOC.

HaumeHoBaHue cHenUalbHOTO MOMEIICHUS: yueOHas ayAUTOpUsl Ui TPOBEACHUS MPAKTUIECKUX
SaHﬂTHﬁ, IrpynImoBbIX KOHCYHLTaHHfI, HHIAUBUYAJIbHBIX KOHCYHbTaHHﬁ, TCKYILICTO KOHTPOJIA,
MIPOMEXKYTOUHOU aTTecTalny, Y4eOHas ayJAUTOPUHU, OCHAIICHHBIE OOOPYIOBAaHHEM M TEXHUYECKUMHU
cpenctBamu  oOyueHus. OcHareHHOCTh: Kommiekt yueOHON MmeOenn, HOYTOYK, MHPOEKIIMOHHOE
o0opyaoBanue (MyJIbTHMEIUHHBIN TPOEKTOP U SKPaH).

IlepeyeHb JTHUIIEH3NOHHOTO M CBOOOIHO PACIIPOCTPAHAEMOI0 MPOrPAMMHOIO0 o0ecnedeHus :

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

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

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucsl DM1OC OpUIIC

AutoCAD

KOMITAC-3D

IIpu u3ydyeHun IMCHUILUIMHBI B (popmaTe 3J1eKTPOHHOr0 00y4yeHus ¢ ucnoab3dosanuem 10T

HeorpanuuenHass BO3MOXXHOCTb JlocTyna obydatomierocss k QMOC u3 mo060il TOUKH, B KOTOPOM
uMeeTcss JOCTYH K HMH(QOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOW cetn «MHTepHeT» (namee - ceTh
«MHTEepHETY), KaK HA TEPPUTOPHH OPTaHU3AINH, TAK U BHE €€.

Hoctyn k cuctemam BueokoHpepentcnsizu DMOC (MoOuIbHas U JEKCTOMHAsI BEPCUH WIIH XKe BeO-
KJIUEHT).

3.2. UupopmanmoHHoe o0ecniedyeHre peain3aluu NpPOrpaMmMbl

st peann3anuu mporpaMMbl OMOIHOTEeUHBIH (HOH 00pa30BaTEIbHON OPraHU3alliU T0JKCH UMETh
NeYaTHbIE W/WUJIM DIIEKTPOHHBIE 00pa3oBaTelbHble U MH(POPMAIIMOHHBIE PECYpPChl, PEKOMEHIyeMbIe JUIs
UCIOJIb30BAaHUS B 00pa30BaTeIbHOM MPOILIECCe.

IlepeyeHb pexkoMeHAyeMbIX Y4eOHBIX M3IaHUM, JONOJHHUTEJIbHOU JuTepaTrypbl MHTEpHET-
pecypcoB, 6a3bl JaHHBIX 0U0JAMOTeYHOro GoHaA:

OcCHOBHBIC HICTOYHUKHU:

1. Andunorenona, 1. B. Xumus : yyeOHUK U TPAKTHKYM Ui CPEIHEro MPOQPECCHOHATBHOIO
obpaszoBanus / 1. B. Audunorenona, A. B. babkos, B. A. [TonkoB. — 2-e u3x., uctp. u gorn. — Mocksa :
M3parensctBo IOpaiit, 2021. — 291 c. — (IIpodeccuonanbroe obOpazoanue). — ISBN 978-5-534-
11719-6. — Tekcr : onektpoHHbi // OOpaszoBatenpHast 1atdpopma HOpaifit [caiit]. —
URL: https://urait.ru/bcode/47167
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https://urait.ru/bcode/471677

2. Jlebenes 1O. A., ®aneeB I'. H., I'onmy6es A. M., Illanmosan B. H. ; mox o6mieit penakiueit
I'. H. ®aneeBa Xumust : ya4eOHUK [T CpeHEro MpodhecCHoHaIbHOT0 00pa3oBanus /. — 2-¢ u3l., mepepao.
u non. — MockBa: U3parensctBo IOpaiit, 2021. — 431 c. — (IlpodeccronanbHoe oOpa3oBaHue). —
ISBN 978-5-9916-7723-3. — Tekct: anexktponHslii // O0pa3oBarensHas miaargopma FOpait [caiit]. —
URL.: https://urait.ru/bcode/470929

JlonoIHUTeIbHbIEe UCTOYHUKH (J17151 BBIIOJIHEHUSI BHEAYIUTOPHOM CaMOCTOSATEIbHON pabOoThI):

1. Apremenko, A.M.Oprannueckast XuMusi [DieKTpoHHBIN pecype]: yueouuk / A.M. ApremeHko.
— M.: KnoPyc, 2018. — 528 ¢. — s CIIO.- Pexxum gocryma: https://www.book.ru/book/924050

2. Caenko O. E. Xumus: yueOHUK sl KOJUleKel: oOmieoOpazoBarenbHas noarotoBka / O. E.
Caenko. — M3n. 2-e - PoctoB-Ha-/lony: ®enukc, 2018. - 282, [1] c. - (Cpennee npodeccuoHanbHOE
obOpazoBanue). - ISBN 978-5-222-31141-7.

IMepuoanyeckue u3aaHus:
Vitamin De (Buramun [I¢ )
Hayka u xu3Hb

Ilepeyens npogeccHoHAIBHBIX 043 JaHHBIX H HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM:
1. Dnextponnast wuHpopManmoHHass oOpa3oBarenbHas cpega OpUIIC. - Pexum nocryma:

http://mindload.ru/

2. CIIC «KoncynpranT [lmroc» - Pexxum nocryma: http://www.consultant.ru/

3. Hayunas snexrponnas 6ubnmorexa eLIBRARY.RU- Pexxum nocryna: https://elibrary.ru/

4. DBC Y4eOHO-MEeTOJMYECKOr0 LIEHTPA [0 00Pa30BaHUIO Ha JKENIE3HOIOPOKHOM Tpancnopte (Db
YMII XK/T) - Pesxum moctyma: https://umczdt.ru/

5. OBC usnmatensctBa «Jlaub»- Pesxum mocryma: https://e.lanbook.com/

6. ObC BOOK.RU- Pexwum mocryma: https://www.book.ru/

7. OBC «Opaiit» - Pexxum nocryma: https://urait.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIUILIAHBI

KoHntpoub

U OLCHKa pPE3yJIbTAaTOB

OCBOGHUSI y4eOHOW JAMCIUILIMHBI

OCYHICCTBIIAACTCA

mnmpenoaaBaTejIi€EM B IIPOLECCE IMPOBCACHUA ayAUTOPHBIX 3aHSATHH. TeKYH_[I/Iﬁ KOHTPOJIb: BBIIIOJIHCHBI Ha
IIOJIOKUTCIIBbHYIO OLCHKY BCC J'Ia60paTOpHBIC U IIPAKTHYCCKUEC pa6OTBI, BBITIOJIHCHBI TEMATUYCCKUC

BHCAYAUTOPHBIC CaMOCTOATCIIBHEBIC

mudepeHIMPOBaHHOTO 3aUeTa.

paboTHI.

[IpomexyTouHass arTecTalysi HPOBOAMUTCA B (opme

Pe3yabTarsl 00yyeHusi: yMeHUsl,

IMoka3aTenu olleHKH pe3yJabTaTa

DopMa 1 METOAbI
KOHTPOJIAl M OLlEHKH

3HAHMA pe3yJbTaToB
o0yyeHus
Ymers:
Y1. HaseiBaTth n3ydyeHsole | 1) Hanucanume u  yTeHHWE 3HAKOB | YCTHBIN ompoc.
BEIIECTBA 110 TPUBHUAIBHON MM | XUMUYECKUX JIEMEHTOB; PesynbTaTsl
MEXKIyHAPOAHOW HOMEHKIIATYPE 2) pa3idude MpOCTBIX U CIOXKHBIX | BRIMTOJIHEHUS U
J1.4,6,7,9,12,13, BEIIECTB, CMECEH U CI0KHBIX BEIECTB; 3AIUTHI
M.1,2,3,4,5,8,9 3) cocraBneHue ¢GopMys OWHAPHBIX IPAKTHYECKUX
I1.1,2,3,4,5,7 COEZIMHEHU U UX Ha3BaHMUE; SAHSTHIL U
JIP 2,4, 16, 23,30 4) dreHWe W  Ha3BaHUE q)opMyvn a6OPATOPHBIX PaboT.
XUMHUYECKUX _ COCIMHEHHH, | posyyraryy
NPHHAVICHKAINX K BUKHEHIIM KIACCAM | o e
HEOPraHMYeCKUX COECTUHEHUMN; BHEAY IUTOPHOI
5) COCTaBICHHE CTPYKTYPHBIX QOPMYIT | o0 oo o toil
BCEBO3MOJHBIX TOMOJIOTOB M M30MEPOB | o6ory,

IpeaACIIbHBIX n HEMPECACIbHBIX
yTJIEBOJOPOAOB;

6) cocTaBleHHE CTPYKTYPHBIX (OpMYyIl
BaXHEHUIINX KHCJIOPO/ICOIeprKaIIUX

OPraHNYeCKUX COCTUHECHUM;
7) HamucaHue CTPYKTYPHBIX (HOPMYIT BCeX
BO3MOJKHBIX M30MEpPOB a30TCOJEPKAIINX
OPraHUYECKUX COCAUHECHUN;

8)  cocraBieHWME  Ha3BaHMM  BCeX
UCIONB3YEeMBIX  (OPMYNT  XUMHUYECKUX
COCTUHEHUN o TPUBHUATBHON u

MC)K)IyH&pOIIHOI‘/’I HOMCHKIJIATYpC.

¥Y2. Onpenensite: BaJICHTHOCTh M
CTCICHb OKHCICHUS XHMHUYECCKHX
9JIEMEHTOB, THII XHMUYECKOH CBSI3HU
B COCQUHEHHUAX, 3apsl HOHAa,
XapakTep Ccpeasl B BOJHBIX
pacTBOpax  HEOPraHWYECKHX U
OpPraHUYECKUX COeTNHEHHH,
OKHCJIUTEIh K BOCCTAHOBUTCIID,
NPUHAICKHOCTh ~ BEIIECTB K
pa3HBIM KJlacCaM HEOPraHUYEeCKUX
U OPTaHUYECKUX COCTUHEHUMN

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

1) Onpenenenue cocTaBa BEIIECTBA IO UX

bopmynam;
2) ompeneseHrne MpU3HAKOB XUMUYECKUX
peakuuii;
3) mnpuMeHEeHUE 3aKOHA COXpPaHEHUs
Macchbl  BELIECTB  INPU  HANMCAaHUU
YpaBHEHHUW;

4) cocTaBieHHE XUMUYECKUX YPaBHEHUI,
ypaBHUBAHHE UX;

5) ompeneneHne BaJICHTHOCTH U CTEIICHH
OKHCJICHUS 3JIEMEHTOB B HEOPIaHUYECKHUX
COEIMHEHUSX;

YcTHBIN omnpoc.
Pesynbrarsl
BBITIOJTHEHUS U
3aIUTHI
MPAKTUYECKHX
3aHATHI U
1a00paTOPHBIX PadoT.
PesynbpTarsl
BBITTOJIHEHUS
BHEAYAUTOPHOM
CaMOCTOATEIILHON
paboTHI.
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I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

6) onpeneneHrne BaJICHTHOCTH U CTENIEHU
OKHUCJICHUS 3JIEMEHTOB B OPraHUYeCcKHX
COCTUHEHUSX;

7)  pacmo3HaBaHUE  OKHCIHUTEIbHO-
BOCCTaHOBUTEIHHOTO MIPOIIECCa;

8) ornpezeneHue HaIpaBJICHUS
" BH>KEHUS" 3JIEKTPOHOB;

9) cocraBneHue 3IEKTPOHHOTO OanaHca;
10) onpenenenue 3apsijia HOHa;

11) onpenenenue N30MepoOB U TOMOJIOTOB

pPa3NUYHBIX ~ KJIACCOB  OPraHHYECKUX
COCIUHEHHI;
12)  ompeneneHue  OKUCIUTENSA U

BOCCTAHOBUTENII B  OKHCIUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIIUAX;

13) omnpenencHue 1O XUMHYCCKUM
dbopMyItaM, MPUHAIIC)KHOCTh BEIIECTB K
OTIpeIeIIEHHOMY KJIACCYy COSMHEHUIA,

14) onpenenenue pH cpensl pactBopa, B
3aBHCUMOCTH OT THIIA THAPOIIH3A COJIU;
15) ompeneneHue pa3IUYHBIX BUJIOB

XUMHYECKOH  CBs3M 1o  (opmyrie
HEOPraHWYeCKUX U OPraHUYECKHX
BEIIIECTB;
16) mHamucanue cxeM 0Opa3oBaHUS
XAMHAYECKOH  CBSI3W B YKa3aHHBIX
COEIMHEHHUSIX.
¥Y3. XapakrepuzoBatb: aieMeHThl | 1) CocraBieHue (GopMmysn  OKCHAOB, | YCTHBIH ompoc.

MaJIbIX MIEePHOJI0B o HX
nojnoxxkeHuro B Ilepuogmueckoit
cucreme JI.M1.MenneneeBa; oOmue
XHMHYECKHE CBOMCTBA METAIIOB,
HEMETAJJIOB, HEOPTaHWYECKUX |
OpraHUYEeCKUX COCIMHEHHIA;
CTPOEHUE U XMMHUYECKUE CBONCTBA
W3YYEHHBIX HEOPTaHWYECKUX |
OpraHUYEeCKUX COECIMHEHUM

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

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

JIP 2,4, 16, 23,30

BOJIOPOJHBIX COCIMHEHUN HEMETaJIOB,
TUIPOKCUJIOB, COJIEH;

2) COCTaBJIEHME CXEM CTPOEHHUS aTOMOB
3JEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB
[Tepronueckoit CUCTEMBI,

3) omucaHWe Ba)XKHEHIIMX CBOWCTB U
XapaKTEPUCTUK XUMUYECKHUX 3JIEMEHTOB
10 TUTaHYy, Ha OCHOBE TIOJIOKCHHS B
[Iepunonnueckoii cucreme;

4)  aHaTM3UPOBAHUE  OKHUCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX CBOWCTB AaTOMOB,
MOHOB M BEIECTB, a TaK)Ke WX CHJIBI Ha
OCHOBE 3HAaHUA O CTPOEHUU U
MEPUOJUYHOCTH W TI0 TIOJIOKEHUIO B
[Iepunonnueckoii cucreme;

5) CpaBHEHHE OTHOCHUTEITLHOMN
3JEKTPOOTPULIATENHLHOCTA 3JIEMEHTOB T10

UX TnojoxeHuto B Ilepmogmueckoit
CHCTEMC;
6) cpaBHeHHE (PUBUUYECKUX CBOWMCTB

MCTAJIJIOB 1 HCEMCTAJIJIOB,

7) omnucaHWEe OCHOBHBIX XHMHYECKUX
CBOfICTB MCTALJIOB, HEMCTAJLLIOB M HX
COEIMHEHN;

Pesynbrarsl
BBITIOJTHEHUS U
3aILUTBI
MPAKTUYECKUX
3aHATHI U

1a00paTOPHBIX padoT.

Pe3ynbpTarsl
BBITIOJIHEHUS
BHEAYIUTOPHOU
CaMOCTOSITEIIbHOMN
paboTHI.

20




8) mocTpoeHHE CTPYKTYpHBIX (OpMyI

HEOPraHUYECKUX u OpPraHUYECKUX
COCIMHECHU;
9) omnmcaHWe XUMHUYECKUX CBOWCTB
BOKHEWIIIMX  KJIACCOB  OPraHUYECKUX
COCTMHEHU.

Y4, OOBICHATH: 3aBHCHUMOCTH
CBOMCTB BEILECTB OT UX COCTaBa U
CTPOCHHS, MPHUPOAY XUMHUYECKOU
CBs3U (MOHHOM M KOBaJCHTHOM,
METaJUIMYeCKOM ¥ BOJOPOJIHON),

3aBHCHUMOCTD CKOpPOCTH
XUMHUYECKOUI peakuuun u
MOJIOKEHHE XHUMHYECKOTO
paBHOBECHS oT Pa3IUYHBIX
(hakTOopOB

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)  OOwsicHeHne  (QU3MYECKHX U
XMMHUYECKHUX SIBIICHHMM C TOUYKHU 3pEHUs
aTOMHO-MOJIEKYJIIPHOI'O YUEHUS;

2) BBISIBICHHE 3aBHCHUMOCTH  MEXIY
CTPOCHUEM XUMHUYECKUX COCTUHEHUH U
UX CBOWCTBaMM (HAa IpUMEpe KHUCIIOT,
COJIEH, OCHOBAaHWH,  YIVIEBOJOPOJOB,
KHUCIOPOAOCOEPIKALINX u
a30TCOJEpIKAIINX OpTraHUYECKUX
COCTMHCHUI);

3) cocraBieHHEe CcXeM 00pa3oBaHUs
BEIIECTB C  pa3IMYHBIMM  BUJAMHU
XHUMHYCCKOU CBSI3H,

4) pa3bsiCHEHUE 3aBUCUMOCTH CKOPOCTH
XAMHAYECKHX PpEaKIUil OT pPa3IMIHbIX
(GakTOpOB M CMEIIEHUS XHMUYECKOTO
paBHOBECHSI B 3aBUCUMOCTU OT YCIIOBHUI
TEUEHUS peaKIHii.

YcTHBIN ompoc.
PesynbTatsl
BBIIIOJIHEHUS U
3aIUThI
MIPAKTUYECKUX
3aHATHI U
1abopaTopHBIX PadoT.
Pesynprarsl
BBITIOJIHCHUS
BHEAYIUTOPHOU
CaMOCTOSITEIIBHOM
padoTHI.

YS5. BoImomHITP  XUMHAYECKHUH
SKCIEPUMEHT M0 PACMO3HABAHUIO
BOKHEUIIINX HEOPTraHUYECKUX W
OpraHUYECKUX BEUIECTB

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

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

JIP 2,4, 16, 23,30

1) IIpoBenenue npocreiiero
XMMHUYECKOI'0 KCIIEPUMEHTA C
COOIIOICHUEM MTPaBUJI TEXHUKHU
0e30IMacHOCTH;

2) HaOmojieHue, (QUKcalMs U ONMUCAHUC

PE3YJIbTATOB MMPOBEACHHOT'O
OKCIICPUMCHTA,
3) OIIpCACIICHUC BO3MOXHOCTH

MPOTEKaHMsI XAMUYECKUX MTPEBPAIICHUH B
pa3MUHBIX YCIOBUSIX M OIEHKH HX
MOCJIEICTBUH;

4) 6ezonacHoe o0OpaleHre ¢ TOPIOYNMH U
TOKCUYHBIMHU BEIIIECTBAMH,
71a00paTOPHBIM 000PYJOBAaHUEM;

5) NpUTOTOBJIEHHE PACTBOPOB 3aJaHHOMN
KOHIIEHTpalMu B OBITY ¥  Ha
IPOM3BOJICTBE.

VY cTHBIN onpoc.
Pesynbrarsl
BBITIOJIHEHUS U
3aIIUTHI
MPaKTUYECKUX
3aHATHN U
abopaTOPHBIX padoT.
Pesynbprarsl
BBITIOJTHCHUS
BHEAYIUTOPHOU
CaMOCTOATEIILHON
paboTHI.

Ye. [TpoBoauts: | 1) Hcnonb3oBanue OCHOBHOM yueOHOI | YCTHBIHM ompoc.
CaMOCTOSITEITbHBIN HOHCK | JIUTEpaTypbl ISl TOMCKAa XHMHUYECKOH | Pe3ymbraTh
XUMUYecKOH  uH(popmanmu ¢ | “HGoopmanuy; BBITTOJIHEHUS U
WCTIOJIb30BaHUEM PasIMYHbIX | 2)  HCIOJB30BAaHUE  JOMOJHUTENBHBIX | 3aIIUTHI
HCTOYHHUKOB - (Hay4HO- | TUTEPATYPHBIX HCTOYHUKOB; IPaKTHIECKHX
MOy ISAPHBIX U3JaHWi, | 3) HCIIONBb30BaHNE HHTEPHET-PECYPCOB; 3AHITHH K
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, | 4) COCTaBIEHUE MpPE3CHTALMH A7 TaBOpaTOpHBIX PAGOT.
pecypcoB Wurepuera); | oOpaboTku u MPEACTABICHUA | ey iy rarey
UCIOJIb30BATh KOMIIBIOTEPHBIE | XUMHUECKOW NH(POPMALINH; e p—
TEXHOJIOTHH JJI1  00paboTKH u S)  aHaTU3WPOBAHHE  HCIOJIB3YEMBIX BHEAy TUTOPHOI
nepeaavu XMMHUYECKOH | HCTOUHUKOB.
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uHpopMaUU U €€ MpeICTaBICHUS
B pa3IMuHbIX (hopMax

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

CaMOCTOSITEILHOM
paboTHI.

3HaTh:

31.Baxueiimnine XUMHYECKHUE
MOHSTHS: BEIIECTBO, XMMHUUYECKHUI

DJICMCHT, aTom, MOJIEKYJIa,
OTHOCHUTEJIBHBIE aTOMHEIE u
MOJICKYJISIPHBIE ~ MacChl,  HOH,
AJUTOTPOIIHS, HM30TOIIb,
XAMUYECKast CBSI3b,

QJICKTPOOTPpUIATCIbHOCTD,
BaJICHTHOCTDb, CTCIICHb OKHUCJICHUS,
MOJIb, MOJIApHAd Macca, MOJIHpHBIﬁ

00BEM Ta3000pa3HBIX BEMICCTB,
pacTBOPHI, AIIEKTPOJTUT u
HE3JICKTPOJIUT,

JIEKTPOIUTUYECKAs JUCCOLMALuS,
OKHUCJIUTEIb U BOCCTAHOBUTEIbD,
OKHCIICHHE M BOCCTAHOBJICHHE,
TerioBoM  addexkr  peakuuu,
CKOPOCTb XHUMHYECKOW pPEaKIHH,
KaTajan3, XUMUYECKOE paBHOBECHE,
YTJIIEPOAHBIN CKEJIET,
(GyHKIMOHANIBHAS rpyIma,
U30MEpPHsL, TOMOJIOTHS

J1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5.6,7,9
11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) Bocnpoussenenue (HopMyITupOBKU
BAKHEUIINX XUMUYECKHU MOHSITHIA;

2) NIEpPEYUCIICHNE CYLIECTBEHHBIX
MIPU3HAKOB MOHATHS;

3) yCTaHOBJICHUE CBSI3U JAHHOTO TIOHSTHUS
C Ipyr'MH, paHee COPMHUPOBAHHBIMU;

4) nmnpuBeleHHE  pa3HbIX  CIIOCOOOB
BBIPAKCHUS TIOHSTHUH;
5) wucnosibp3oBaHUE BKHEHIIINX

XMUMHUYECKUX TOHATUSA JUIsl OOBSICHEHUS
OTJIENIbHBIX (PAKTOB U SIBJICHUM.

VYcTHBI onpoc.
PesynbTatsl
BBIIIOJIHEHUS U
3aIIUTHI
MPaKTUYECKUX
3aHITHN U
1abopaTopHBIX PadoT.
Pesynprartsl
BBITIOJIHCHUS
BHEAYJIUTOPHOU
CaMOCTOSITEIIBHOM
paboTHI.

32. OcHoBHble 3akoHbl xumud: | 1) Bocnpoussenenune ¢GopMynHpoBKU | Y CTHBIN OMpOC.
COXpaHEHWsT  MacChl  BEIIECTB, | 3aKOHOB; Pesynbrarsr
MOCTOSIHCTBA COCTaBa BEIECTB, | 2) NPUMEHEHUWE 3aKOHA COXPAHEHMUS | BHIIOHEHHS U
[Tepuonnueckuii 3aKOH | MacChl ~ BEIIECTB  INPH  HANMCAHUH | 3aiuThI
J.N.MenneneeBa XUMHYECKUX YPaBHEHUM; IPaKTHYECKHUX
11245678910 11121314 3) NpHMEHEHHE 3aKOHA IOCTOSHCTBA | zaugTuii U
-+H49,9,0,0,9,19,14,14,19, COCTaBa BEIIECTBA JUISL YCTAHOBIICHHS | am s o pae
M.1,2,3,4,5,7,9 - y PATOPHREE pALOT.
15%59,%59, /5 NPOCTEHIICH MOJCKYIAPHOH (OPMYIIHI | p
[1.12.3.456.7 €3yJIbTaThl
- 19259,%:9,0, BEILIECTBA;
b
JIP 2,4, 16, 23,30 4) uCHOJb30BAaHUE 3aKOHA OOBEMHBIX BRITOMHEHI
> 8 BHEAYIUTOPHOU
OTHOWICHUH MPU PCIICHUH PACUETHBIX | Lo\ rooo e o o
3anat, paloTHI.
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5) nonumanue cMeicna Ilepuoanueckoro
3aK0Ha J.N. Meuneneesa U
HCIIOJIb30BAaHUE €ro JJisd KadyeCTBEHHOTO
aHanu3a 1 000CHOBAHMUS

OCHOBHBIX 3aKOHOMEPHOCTEW CTPOECHUSA
aTOMOB, CBOMCTB XMMHYECKHX 3JICMEHTOB
M UX COCIUHCHUM;

6) YCTaHOBJICHHE 3aBHCHUMOCTH MEXKIY

CTPOEHHMEM aToMa U  XUMHYECKUMH
CBOMCTBaMHM JIEMEHTA.
33. OcHoBHble TEOpUM XUMHH: | 1) Bocnpoussenenue OCHOBHBIX | YCTHBIN OIIPOC.

XUMHUYECKON CBS3H, | ITOJIOKEHUN XUMUYECKUX TEOPUH; Pesynbratsl
3JIEKTPOJIUTHYECKOMN 2) NpUMEHEHHE OCHOBHBIX TMOJIOKEHUH | BBIMOJIHEHHUS U
U CCOLIMAIUH, CTPOCHUS | XUMMYECKUX TEOPUH (CTPOEHMS aTOMA, | 3aIUThI
OPraHMYeCKUX M HEOPraHWICCKHX | XMMHUYCCKOH CBSI3H, DICKTPOITHTHICCKON | pakTiHdecKiux
COEIMHEHUI JMCCOLMALINY, KHCIOT W OCHOBaHWH, | saparuii u
CTPOCHHMSI OpPraHUYECKUX COCIUHEHM,

ﬁ11,22,£13,E:£6§5,77,%9,10,11,12,13,14 XHMUYECKOH KHHETHKHM) JUIL aHalusa J;if;’ﬁﬁ;’fj’“‘ pador.

S ) CTPOCHHS U CBOMCTB BEIIIECTB; S
JIIIi)l,22213,4{,65,(;‘,3730 3) 00BsCHEHUE NPUMCHUMOCTH | by ey nytopHOit

)7 10, 29, M3YUYEHHBIX XUMHUYECKUX TCOPHUH. CAMOCTOSTEbHOM
paboTHI.

34. Baxneitmue BemectBa u | 1) Hanmcanwe wu  BocmpousBeneHue | Y CTHBIN OmpocC.
MaTepHabl: BaKHEHIINE METaIbl | OPMYy]l  BaXKHEHIIMX  XUMHYECKHX | Pe3ysibraThl
W CIUIaBbl; CEpHas, COJIAHAsl, | BELIECTB; BBITIOJIHEHUS U
a30THass M YKCYCHas KMCIOTHL; | 2) KIACCU(DUIMPOBAHNUE HEOPIraHUYECKUX | 3amuThI
OnmaropofgHbple  rasbl, BOJOPOJ, | © OPraHUYECKHUX BEIIECTB; TIPAKTHYECKHX
KHCIIOPOJI, TaJlOT€Hbl, WIEJIOYHbIE | IO BCEM U3BECTHBIM | sanaruii 1
METaJJIbl; OCHOBHBIE, KUCTIOTHBIE U | KJIacCU(DUKAIMOHHBIM MPU3HAKAM; JaGOPATOPHBIX PaboT.
am(oTepHbIe OKCHUIBI U | 3) yCTaHOBJEHHME 3aBUCHUMOCTU MEXIy Pe3ybTathI
TUAPOKCHIBI, IIEN0YH, | TPAKTHYCCKUM NPHMEHEHHEM BEIIECTB U | poot o oo
YIVIEKHCIBL M yrapHblif  rasbl, | MX COCTABOM, CTPOCHHEM H CBOHCTBAMMS | pyony iroproit
CCPHHCTBI/ Tra3, aMMHaK, BOJA, | 4) MEPCUHCICHUE PONH W BHAUCHHS | Lo\ ooroo oo, oo
NPUPOAHBINA Ta3, MeTaH, »JTaH, | JaHHOTO BEIEeCTBA B IPAKTHKE; paGOTHL.

STUJICH, alleTUJIEH, XJIOPU HAaTpus,
KapOoHaT U TUAPOKapOOHAT
HaTpusi, KapOboHar u  QocdaT
KaJIbITHS, Oensou, METaHOI,
ATAHOJI, CIIOKHBIE A(PHPBI, KUPHI,

MbUTa, MOHOCaXapubI(TIOK03a),
JCaxXapH/Ibl (caxaposa),
oI Caxapupl (xpaxman "
1IEJITI0JI034), aHWJIVH,
AMHHOKHCITIOTHI, OcnKu,

HCKYCCTBCHHBIC M CHHTCTHYCCKUC
BOJIOKHA, KaYy4YyKH, IJIaCTMAaCChI

J1.1,2,4,5,6,7,8,9,10,11,12,13,14,15
M.1,2,3,4,5,7,9

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

JIP 2,4, 16, 23,30

5) oObscHeHHE OOImHUX CHOCOOOB U
MIPUHIIMIIOB NOJTyueHus: Hanbouiee
Ba)KHBIX BEIICCTB.
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5. NIEPEYEHb NCHIOJIB3YEMbBIX METOJ0OB OBYUYEHUSA

5.1 ITaccuBHbIe: IeKIUU (TEOPETUYECKUE 3aHATHUS ), ONIPOCHL, IPAKTHUYECKHE U JIabopaTOpHbIE
3aHSTHSL.

5.2 AKTHBHBIC U UHTEPAKTHUBHBIC: MUHH - KOH(PEPCHITHSI.
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