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1. TACITIOPT PABOYEM ITPOTPAMMbBI YYEFHOM JJUCIUATLIJIMHBI OY .11 XUMUA

1.1. Ob6aacThr npuMeHeHHs padoueii MporpamMmbl

Pabouast mporpamma yuebnod muctumuinabl OYV/[.11 Xumus sBiIseTcss 4acThlO MPOTPAMMBI
cpenHero (moiHOro) obmiero o6paszoBanuss 1o crnemuadbHOCcTAM CIIO 27.02.03 ABTomaTtwka u
TeJleMexaHuKa Ha TpaHCIopTe (KEJIe3HOTOPOKHOM TPAHCTIOPTE).

PabGouas mporpamma OVY/[.11 Xumus MoxeT OBITh HCIIOIb30BaHA B NPO(ecCHOHATBLHON
MOJITOTOBKE, TIEPETIOATOTOBKE U MOBBIIICHUH KBATH()HUKAIINHI pad04rX MO IPOhecCHsiM:

DNEKTPOMOHTEp MO OOCTY>KMBAHUIO U PEMOHTY YCTPOWMCTB CUTHAJIM3allMU, LEHTPaTu3aluu U
OJIOKMPOBKH.

1.2. MecTo y4yeoHoii quciumiuabl B cTpyktype OOII-IIIICC3:

B yue6nbix mmanax OIIOII-IIIICC3 mecto yuebHoM mucrurmmabl OY .11 Xumus - B coctaBe
0011e00pa3oBaTeIbHBIX YICOHBIX TUCIUIUIHH 110 BEIOOPY, POPMUPYEMBIX U3 00S13aTEIBHBIX MPEAMETHBIX
obnacteit ®I'OC cpennero obmero obpaszoBanms, g crnenuaibHocTet CIIO cooTBeTCTBYMOIIETO
npoduis npodeccnoHaIbHOro 00pa3oBaHus, peanzyercs Ha 1 Kypce.

1.3. [Inanupyemble pe3ybTAThl 0CBOCHHUS THCIUIIUHBI:

N3ydyenne xumMuu Ha 6a30BOM ypOBHE CpEIHEro (IOJIHOro) 001ero oopa3oBaHus HalpaBiIeHO Ha
JOCTUKEHHE CICIYIOIINX [ENIeH:

- OCBOCHHE 3HAaHUM O XUMHYECKOM COCTABJISIOLIECH €CTECTBEHHO-HAy4YHOW KapTHHBI MHPA,
BOXKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

- OBJIQJICHHC YMEHUSMHU MPHUMCHSITH IOJTYYCHHBIE 3HAHUSA JUIsI OOBSCHCHHS Pa3sHOOOpa3HBIX
XUMHUYECKUX SIBJICHUH U CBOICTB BEIIECTB, OLICHKH POJIM XUMHH B Pa3BUTHHU COBPEMEHHBIX TEXHOJIOTHH U
MOJTyYCHU U HOBBIX MaTE€pPHAJIOB;

- pa3BUTHE MO3HABATEJIbHBIX HHTEPECOB U HMHTEIUIEKTYalIbHBIX CIIOCOOHOCTEH B MpoIecce
CaMOCTOATENILHOTO MPUOOPETCHUSI XUMUYECKMX 3HAHUW C HUCIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB
uH(pOpMaIIUY, B TOM YHCIIE KOMITbIOTEPHBIX;

- BOCIHTaHUE YOEXKJICHHOCTH B IO3UTUBHON POJIM XMMHU B JKM3HH COBPEMEHHOTO OOIIECTBa,
HE00XOIUMOCTH XMMHUYECKH TPAMOTHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOIIeH cpere;

- MPUMEHEHHE TOJYyYEHHBIX 3HAHUW W yYMEHHH aJisi 0€30MacHOTO HCIOJIb30BAHUS BEIIECTB U
MaTepuajgoB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJACTBE, PEUICHUS NPAKTHUECKUX 3a7ad B
MMOBCETHEBHOM KU3HU, IPEIYIPEKICHUS SIBICHUM, HAHOCSIIUX BPE/l 3/TOPOBBIO UEJIOBEKA U OKPYXKAIOIIeh
cpene.

B pesynbraTe ocBoenus yueOHo# nucuuminabl OYJ[.11 Xumust o0yyaromuiicst T0JDKEeH 3HaTh U
NOHNUMATh:

- BaXHEWIME XHMMHYECKHE TIOHATUS: BEIIECTBO, XWMHUUYECKHI JJIEMEHT, aToM, MOJEKYIa,
OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MAaccChl, MOH, aJUIOTPONMS, M30TOIBI, XUMHUYECKas CBS3b,
AIEKTPOOTPHUIIATENIHHOCTD, BAJICHTHOCTD, CTEIIEHb OKUCIICHHSI, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00beM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PAaCTBOPBI, DJIEKTPOIUT U HEDIEKTPOJIMT,
AIEKTPOJIUTAYECKAS JAUCCOLMAIUS, OKHUCIUTEIh U BOCCTAHOBUTENb, OKHCIECHHWE M BOCCTAaHOBJICHHE,
TEIVIOBOM 3(PQEeKT peakiuu, CKOPOCTh XUMHUYECKOM peakIuu, KaTallu3, XHUMHUYECKOE paBHOBECHE,
YTJIEPOJIHBIN CKeNeT, G yHKIIMOHATbHAS TPYIITa, H30MEPHs, TOMOJIOTHS;

- OCHOBHBI€ 3aKOHbI XUMUU: COXPAHEHHUSI MacChl BEILIECTB, MOCTOSIHCTBA COCTABA, MEPUOIUUECKUI
3aKOH;

- OCHOBHBIE T€OPUM XMMHH: XUMUYECKOH CBSI3U, AJIEKTPOJUTUUYECKON IUCCOLMAIUU, CTPOCHUS
OpraHNYEeCKUX COCTUHECHUI;

- Ba)KHEMIIMe BelllecTBa U MaTepUalibl: OCHOBHbBIE METAJUIbI U CIIaBbl; CEpHAsi, COJISIHASL, a30THASI U
YKCYCHasl KHCJIOTBI, IIEJIOYH, aMMHAK, MUHEPAJIbHbIE YAOOpPEHHS, METaH, HTWICH, alleTHJICH, OCH30I,
3TaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmal, KieT4aTka, OelIKH, HCKYCCTBEHHBIE U CHHTETHUECKUE
BOJIOKHA, Kay9yKH, IJIACTMACCHI.

Ymers:

- Ha3bIBaTh U3yYEHHBIC BEMIECTBA MO "TPUBHAIIBHON" WIIM MEXIYHAPOIHOW HOMEHKJIIATYPE;

- OIIPENIETATh BaJIECHTHOCTh U CTEMEHb OKUCIIECHUSI XMMHUUECKUX 3JIEMEHTOB, TUIl XUMUYECKOH CBSI3U
B COCIWHEHMSIX, 3aps/i HOHA, XapakTep Cpeapl B BOAHBIX PACTBOpPAX HEOPTaHMYECKHX COCTWHEHUM,
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OKHCIIUTEIh M BOCCTAaHOBUTENb, MPUHAIJICKHOCTh BELIECTB K PA3JIMYHBIM KJaccaM OPTraHUYECKUX
COCITMHCHHI,

- XapaKTepH30BaTh 3JEMEHTHl MaJbIX MEPUOJOB IO MX IMOJIOKEHHIO B MEPHOAMYECKON CHCTEME
J.W.MenneneeBa; o0mme XWMHYECKHE CBOMCTBA METAIOB, HEMETAUIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX M OPraHWYECKUX COCIUHEHUU; CTPOCHHE W XUMHUYECKHE CBOWCTBA H3YYEHHBIX
OpPraHMYECKUX COCAMHCHUH;

- OOBACHATH 3aBUCUMOCTH CBOWMCTB BEUIECTB OT UX COCTaBa M CTPOCHUS, NPUPOAY XUMHUYECKOU
CBSI3M (MOHHOM, KOBAICHTHOW, METAJUIMYECKOH), 3aBHCUMOCTb CKOPOCTH XHMHUYECKOW peakiuu H
MIOJIOKEHHS XMMUYECKOT'O PaBHOBECHS OT Pa3IMUHBIX (PAaKTOPOB;

- BBINOJHATH XUMHYECKHH SKCHEPUMEHT IO PACHO3HABAHMIO BAKHEWIIMX HEOPraHWYECKUX |
OpPTraHUYECKUX BEILIECTB;

- IPOBOJUTH CAaMOCTOSITEIbHBINA MOUCK XMMUYECKON MH(POPMAIIMU C UCTIOIH30BAHUEM Pa3IMIHBIX
MCTOYHHUKOB (HAyYHO-TIONMYJISIPHBIX HW3JIaHUHM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCIIOJIF30BATh KOMITBIOTEPHBIC TEXHOJIOTUH Ul 00pabOTKU U Mepeayr XUMHUECKONH HHPOPMAIUU U ee
MPEJCTABICHUS B PA3IUYHBIX (POpPMaXx.

B pesynbrate oOCBOeHHMS Y4eOHOW JAWCHMIUIMHBI OOYYarOIIMICS JOJDKEH HCIIOJIb30BATh
nproOpEeTEHHBIC 3HAHHUS U YMEHHS B IPAKTUYECKOM IEATEILHOCTH U TOBCEIHEBHOM KU3HU IS

- OOBSCHEHNSI XUMHYECKUX SIBJICHUMH, IPOUCXOSAIIUX B IPUPOJE, OBITY M HA IPOU3BO/ICTBE;

- OTIpeNIeJIeHUs] BO3MOXKHOCTH TPOTEKAHUSI XUMHUECKUX MPEBPALICHUN B Pa3IMYHBIX yCIOBUSAX U
OLICHKH UX TOCJIC/ICTBHIA;

- HKOJIOTUYECKU TPAMOTHOTO TTIOBEICHUS B OKPYKAOILEH cpere;

- OIIGHKM BIIMSHHUS XMMHYECKOTO 3arpsi3HEHUS! OKPY)KAIOIIeH Cpelbl HAa OpPraHW3M 4YeJoBeKa M
ApyTHE KUBBIE OPTaHU3MBI;

- Oe3omacHOro oOpamieHUs C TOPIOYMMH W TOKCHYHBIMU BELIECTBaMH, JaOOPaTOPHBIM
00opynoBaHUEM;

- IPUTOTOBJICHHUS PACTBOPOB 33JJaHHOW KOHIICHTPAIIMK B OBITY M HA IPOU3BO/ICTBE;

- KPUTHUYECKOH OLIEHKH TOCTOBEPHOCTH XMMHYECKOH HH(POpPMAalWH, MOCTYNAIOMEH W3 pa3HbIX
HCTOYHUKOB;

- TOHMMaHUS B3aUMOCBSI3M Y4eOHOro mpeaMeTa ¢ OCOOEHHOCTAMM Mpodeccuil u
npo¢ecCHOHATILHOMN 1eATEIbHOCTH, B OCHOBE KOTOPBIX JIS)KAT 3HAHUS M0 JJAHHOMY Y4eOHOMY MpEIMETY.

B pamkax nmporpamMMbl yueOHOW AUCHUILTHHBI 00yYarOIIMUMUCS OCBaWBAIOTCS JINYHOCTHEIE (J1aiiee
— JI), meranpenmerHsle (gamee — M) M IpeaMeTHble pe3yibTaThl 0a30Boro ypoBHs (manee — II) B
cooTBeTcTBUM ¢ TpeboBaHusiMu PI'OC cpennero oOuiero oo6pa3oBaHus.

JIn4HOCTHBIE: MeTanpeaMeTHbIe: IIpeamerHbIe:
JI.1 Poccuiickas rpaxaaHckas M.1 YMeHue caMOCTOSTENBHO I1.1 ChopmupoBaHHOCTH
UJECHTUYHOCTh, AaTPUOTHU3M, ONPEAEIIATE LENN IEATENbHOCTH U | MPEACTABIECHUN O MECTE
YBa)K€HUE K CBOEMY Hapoay, COCTaBJIATH IUIAHBI ACITEIbHOCTH; | XUMHUHU B COBPEMEHHOMN
YyBCTBO OTBETCTBEHHOCTH IIEPEL | CAMOCTOSITEIBHO OCYIIECTBIATh, | HAYYHOU KapTUHE MUPA;
Ponunoii, ropaocts 3a cBOM Kpai, | KOHTPOIUMPOBATh U MMOHUMaHUE POJIM XUMHUU B
cBoro Ponuny, npouuioe u KOPPEKTUPOBATH JIESITEIBHOCTD; (dbopMUPOBaHUU KPYro3opa 1
HACTOSIIIe€ MHOTOHAIIMOHAJIBHOTO | UCIIOJIb30BATh BCE BO3MOXKHBIE (G YHKIIMOHATBEHOM
Hapoza Poccuu, yBaxxeHue K pecypcehl i TOCTUKEHUS rPaMOTHOCTH YEJIOBEKA JJIA
rOCyIapCTBEHHBIM CUMBOJIaM MOCTABJICHHBIX LEJIEH U pelIeHNs TPaKTUYECKUX 3a/1a4
(repO, (hnar, ruMH) pean3anyy MJIaHoB

NesTeTLHOCTH; BEIOMPATH I1.2 Bnanenune

JI.2 I'paxxnanckast mo3umus YCIIELIHBIE CTPATErUH B OCHOBOIIOJIAral0 MU
AKTUBHOI'O 1 OTBETCTBECHHOI'O PA3IMYHBIX CUTyallusAX XUMHUYECCKUMHU TOHATHUAMU,
qJICHa pOCCHfICKOl"O O6U.I€CTB3., TEOPUSAMH, 3aKOHAMU U
OCO3HAIOLIEr0 CBOU M.2 YMeHue NpoayKTUBHO 3aKOHOMEPHOCTSIMH;
KOHCTUTYLIMOHHBIE IIPaBa U o0IIaThCst U B3aMMOJICHCTBOBATH YBEPEHHOE T10JIb30BAHUE
00513aHHOCTH, YBaXaroOIIero B IIPOLIECCE COBMECTHOMN
3aKOH M MPABONOPSIIOK, JIEATEIIbHOCTH, YYUTHIBATh




00J1aJaf0IIero 4YyBCTBOM
COOCTBEHHOI'O TOCTOMHCTBA,
OCO3HAHHO MPUHUMAIOIIETO
TPaJIUIIMOHHBIC HAIIMOHAIBHBIC H
00IIICYCIIOBCUCCKIE
T'YMaHHUCTHYCCKUE H
JEMOKPATHYECKUE [ICHHOCTH

JI.3 '0TOBHOCTB K CITy’KEHUIO
OteuecTBy, €ro 3aIuTe

JI.4 MupoBo33peHue,
COOTBETCTBYIOIIICE
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 0OILIECTBEHHOU
MPAKTHKH, OCHOBAaHHOE Ha
Jajore KyibTyp, a TAKKe
pa3auuHbIX (HopM
OOIIECTBEHHOTO CO3HAHUS,
OCO3HaHHE CBOETO MECTa B
MOJIMKYJIbTYPHOM MUpPE

JI.5 OcHOBBI caMOpa3BUTHS U
CaMOBOCIIMTaHHS B COOTBETCTBHU
C 001IeYeT0BEYECKUMU
LIEHHOCTSIMH M UealaMH
Ipa)KAaHCKOro 0OIIECTBa;
TOTOBHOCTb U CIIOCOOHOCTbH K
CaMOCTOSTENIBHON, TBOPYECKOU U
OTBETCTBEHHOM JIE€ATEIbHOCTH

JI.6 TonepanTHOE co3HaHME U
MOBE/IEHNE B OJUKYJIBTYPHOM
MUpE, TOTOBHOCTBIO U
CIIOCOOHOCTBIO BECTHU JAMAJIOT C
JPYTHMMH JHOAbMH, JOCTUTaTh B
HEM B3aMMOIIOHHUMaHus,
HaXOJUTh O0IIME eI U
COTPYIHUYATH I UX
JOCTUKEHUS

JI.7 HaBbIKM COTpYIHAYECTBA CO
CBEPCTHUKAMH, JTETHbMHU
MJIaJIIIETO BO3pacTa, B3pOCIbIMU
B 00pa30BaTEIbHOM,
0O0IIeCTBEHHO MOJIE3HOM, yueOHo-
HCCIIEIOBATEIILCKOM, TPOEKTHOM
U IpYyTUX BUJAX I€ATEIbHOCTH

JI.8 HpaBcTBeHHOE CO3HAHME U
MTOBEJICHUE HA OCHOBE YCBOEHUS
00I11e4eIOBEYECKUX IEHHOCTEN

MO3UIUH IPYTUX YYACTHUKOB
NeATeTbHOCTH, 3PHEKTHBHO
paspemats KOHQIUKTHL; BIAICTh
HOpMaMH PEYEBOTO TIOBEJICHUS B
Pa3MUYHBIX CUTYaIUIX
MEXIIMYHOCTHOTO U
MEXKYJIbTYPHOTO OOIICHUS

M.3 Bnagenue HaBbIKaMu
MO03HABATEIbHOM, yueOHO-
HCCIIEA0BATENIBCKON U IIPOEKTHOM
NeSITeIbHOCTH, HAaBBIKAMHU
paspereHus mpoodieM;
CIOCOOHOCTh M TOTOBHOCTD K
CaMOCTOSITETbHOMY ITOHCKY
METOIOB PEIICHHUS IPAKTUICCKUX
3aj1a4, IPUMECHEHHIO PA3IHYHBIX
METOIOB TIO3HAHUS

M.4 '0TOBHOCTh ¥ CIIOCOOHOCTh
K CaMOCTOSTCILHOMI
HH(POPMaIMOHHO-
MMO03HABATEILHON JICITCILHOCTH,
BJIAJIETh HABBIKAMU MOJYUYECHHUS
HE00X0oAUMO HHpOpMALIUU U3
CJIOBapel pa3HbIX TUIIOB, YMETh
OPUEHTUPOBATHCS B PA3IMYHBIX
HCTOYHUKAX MHPOPMAIIHH,
KPUTUYECKH OLIEHUBATh U
HMHTEPIPETUPOBATH HHPOPMAIIHIO,
MOJYYaeMYIO U3 Pa3INYHbIX
HCTOYHUKOB

M.5 YMeHune ucnoisib30BaTh
cpencTBa UHPOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH
(nanee - UKT) B perienun
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHM3aIMOHHBIX 33724 C
cobmroieHneM TpeboBaHUH
PrOHOMUKH, TEXHUKH
0€30IMaCHOCTH, TUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX U
TUYECKHX HOPM, HOPM
MH(POPMAIMOHHOM 0€30MacHOCTH

M.6 YmMmenue onpenensirsb
HazHaueHue U pyHKIuu
Pa3IMYHBIX COLMATBHBIX
WHCTHTYTOB

XUMUYECKON TEPMHUHOJIOTUEN U
CHUMBOJIMKOU

I1.3 Brnagenne oCHOBHEIMU
METOJIaMU HAYYHOTO
MMO3HAHMSI, UCTIOJIb3YEMBIMU B
XAMHUHN: HaOII0AEHHE,
OmnHMCcaHue, U3MEpEHUE,
IKCIIEPUMEHT; YMCHHE
00pabaThIBaTh, OOBACHATH
PE3yNIbTaThI IPOBEICHHBIX
OIIBITOB U JI€JIATh BHIBOBI;
TFOTOBHOCTb M CIIOCOOHOCTh
MIPUMEHATH METOIbI IO3HAHMS
MIPH PEIICHUN TPAKTHYECKUX
3a1a4

I1.4 CopmupoBaHHOCTH
YMEHUS J1aBaTh
KOJIMYECTBEHHBIE OLICHKHU U
MIPOBOJIUTH PACUETHI IO
XUMHUYECKUM (hopMynaMm u
YpaBHEHUSAM

I1.5 Biianenune npaBunamu
TEeXHUKU 0€30I1aCHOCTHU IpU
MCII0JIb30BaHUU XUMUYECKUX
BEILIECTB

I1.6 ChopmupoBaHHOCTH
cOOCTBEHHOM MO3ULIUU IO
OTHOILEHUIO K XUMHUYECKON
uH(popMalny, NOJIy4aeMon U3
pa3sHbIX HCTOYHUKOB,

I1.7 JIna oOyuatomuxcs ¢
OTrpaHNUYCHHBIMUA
BO3MOKHOCTSIMH 3/I0POBbSI
OBJIa/ICHUE OCHOBHBIMHU
JOCTYITHBIMU METO/IaMHU
HAYYHOTO TTO3HAHUS

I1.8 [Ins cnenwix u
CITa0OBUASIINX O0YJArOIINXCS
OBJIJICHUE MTPABUJIAMH 3aITHCH
XUMHYECKUX POPMYII C
HCIIOJIb30BaHUEM pebedHO-
TOYCUYHON CHCTEMBI
o0o3nauenuii JI. bpaiins.




JI.9 '0TOBHOCTH U CITOCOOHOCTH K
00pa3oBaHuIO, B TOM YHCIIE
caMo000pa3oBaHuI0, Ha
MPOTSYKEHUU BCEU KU3HU;
BbIpa0OTaTh CO3HATENBHOE
OTHONICHHUE K HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO
yCIeNHOM MpodeccrnoHabHON 1
0OLIECTBEHHOM AESITeTbHOCTH

JI.10 DcTeTryeckoe OTHOIIEHHE K
MUDY, BKITIOYasi 3CTETUKY ObITa,
HAay4YHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA,
0OIIIeCTBEHHBIX OTHOIIIEHHI

JI.11 Ilpunsitue u peanuzanus
[IEHHOCTH 3JI0POBOTO H
Oe3omacHOro o0pasa KU3HH,
HOTPEOHOCTH B PU3NYECKOM
CaMOCOBEPILIECHCTBOBAHHH,
3QHSITHSIX CIOPTHBHO-
037I0POBHUTEIHHOM
JESTSIIbHOCTHIO, HETPUSATHE
BPEIHBIX MIPUBBIYEK: KYPEHUS,
YIOTPEOICHHSI aTKOTOJIS,
HapPKOTHUKOB

JI.12 bepexHOe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOILIEHUE K
buznveckomy u
IICUXOJIOTHYECKOMY 3/10POBBIO,
Kak COOCTBEHHOMY, TaK U JIPYTUX
JIIOJIEH, YMETh OKa3bIBaTh IIEPBYIO
IIOMOUIb

JI.13 Oco3HaHHbII BEIOOD
Oynymuieit mpodeccuu u
BO3MOXKHOCTH pean3aliu
COOCTBEHHBIX YKH3HCHHBIX
TUTAHOB; OTHOCUTHCS K
npodeCCHOHATBEHON
JESITEIIbHOCTH KaK K
BO3MOXXHOCTH YJaCTHs B
pEIIeHUH JINYHBIX,
OOIIECTBEHHEIX,
rOCY/IapCTBEHHBIX,
001IeHaMOHATBHBIX TTPOOIEM

JI.14 Dxojoruveckoe MBITIJICHUE,
MMOHUMAaHUS BIIUSIHHS COIIMAIIbHO-

M.7 YMeHne caMoCTOATEIILHO
OIICHUBAThH U IPUHUMATh
pelIeHus1, OTpPEeaeIISIOLIUe
CTPATETHIO MOBEICHHUSI, C YIETOM
TPAKJAHCKUX U HPABCTBEHHBIX
LEHHOCTEH

M.8 Bnanenue S36I1KOBEIMU
CPEICTBAMU: YMETh SICHO,
JIOTMYHO U TOYHO M3JIaraTh CBOIO
TOUKY 3PEHMUS, UCII0JIb30BATh
aJIeKBAaTHBIE SI3bIKOBBIE CPEJICTBA;
BJIa/IETh BCEMU BUJaMH pEUYEBOM
NeSITeIbHOCTH: ayJUPOBAHUEM,
YTeHHEM (IIOHUMaHueEM),
rOBOPEHHEM, IICbMOM,;
WCIIOJIH30BATh IPUOOPETEHHBIE
3HaHUS U YMEHUS JUIs aHAJIN3a
SI3BIKOBBIX SIBJICHUM Ha
MEXIIPEIMETHOM YPOBHE

M.9 Bnagenue HaBbIKAMU
MO3HABATEIBHON PeQIICKCUH KaK
OCO3HAHMS COBEPIIAEMbIX
JIEUCTBUI M MBICIMTEIBHBIX
MIPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHUH, T'PaHUL] CBOETO
3HAHUS ¥ HE3HAHMS, HOBBIX
MO3HABATENbHBIX 337]a4 U CPEICTB
X JTOCTHKEHHS




HKOHOMHUYECKUX MPOIIECCOB HA
COCTOSTHHE MPUPOTHON U
COLMAIIBHON CPeIbl; TPUOOPECTH
OIIBIT HKOJIOTO-HAPABIEHHON
JeSITeIbHOCTH

JI.15 OTBeTCTBEHHOE OTHOIIEHNE
K CO3IaHUIO CEMBH Ha OCHOBE
OCO3HAHHOTO MPUHATHUS
I[IEHHOCTEH CEMENHOMN KU3HU.

B pesynbrare ocBoeHus yueOHOM AMCUUIUIMHBI CTYAEHT JOJDKEH (OPMHPOBATH CIEAYIOIIHE
JUYHOCTHBIC pe3ynbTathl (nanee — JIP):

JIP.2 TIposiBisronuii akTUBHYIO TPAXKJAHCKYIO MO3UIMIO, TEMOHCTPUPYIOIUNA MPUBEPHKEHHOCTD
MPUHLHUIIAM YECTHOCTH, MOPSTOYHOCTH, OTKPBITOCTH, 3KOHOMHMYECKM AKTUBHBIA M YYacCTBYIOLIUMN B
CTYJEHUYECKOM M TEPPUTOPUATIBLHOM CaMOYIPABJIEHWH, B TOM YHCJIE HA YCJIOBUAX JA0OpPOBOJILYECTBA,
MIPOAYKTHBHO B3aUMOJICHCTBYIOIINI M YUAaCTBYIOLIHIA B €I TEIHHOCTH OOIIECTBEHHBIX OPTaHU3AIHIHA.

JIP.4 [lposBasitominii 1 I€MOHCTPUPYIOIIUNA YBOXKEHHE K JIIOJSM TPY/Aa, OCO3HAIONINI IIEHHOCTh
cooctBenHoro Tpyna. Crpemsmuiici K (QOPMHPOBAHWUIO B CETEBOM cCpele JUYHOCTHO H
poheCCHOHATTLHOTO KOHCTPYKTUBHOTO «ITU(POBOTO CIIEIa.

JIP.16 IlpuobpereHne oOy4arOIIMMHUCA COLMAIBHO 3HAYMMBIX 3HAHUN O MpaBUaX BEICHHS
HKOJIOTMYECKOTO 00pa3a >KU3HH O HOpMaxX U TPAAULUAX TPYJOBOU JESATEIBHOCTH YelIOBEeKa O HOpMax H
TPaJULIUAX TIOBECHUS YeI0BeKa B MHOTOHAIIMOHATILHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP.23 IMonyuenue 00y4yaronmMICs BO3MOKHOCTA CAMOPACKPBITUS U cCaMOpealin3alus TUIHOCTH.

JIP.30 OcymecTBasiomuii MOUCK W HUCHOJb30BaHWE HH(pOpMaluu, HEOOXOOUMOW  JUIs
3¢ (HEeKTUBHOTO BBITIOIHEHUS PAa3IMYHbIX 3a/1a4, IPO()ECCHOHATIBHOTO U IMYHOCTHOTO PA3BUTHSI.



2. CTPYKTYPA ¥ COJEPKAHUE YYEFHOM JJUCIUATIINHBI
2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buj yueOHoi1 padoThI O0bem yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 78
O0s13aTes1bHAs AyIMTOPHAs yueOHas Harpy3Ka (Bcero) 78
B TOM YHUCJIE!

JIEKIIUA 48
MPAKTUYECKHE PaOOTHI 8
J1abopaToOpHbBIC PAOOTHI 22
CamocrosiTesibHas padora (Bcero) 0

Ilpomescymounan ammecmayusn 6 popme ougpgpepenyuposannozo 3auema (11 cemecmp)




2.2. TemaTnueckuii nJIaH U coaep:xkanue yuyeoHnoi aucuummmasl OYJ1.11 XUMUA

Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHbie padoThl U NpaKkTHYecKue 3aHATusdA, | Oobe | Koawl JI, M, 11
caMocTosiTe/IbHAs paboTa o0yyarommxcs, Kypcopasi padora (IIpoeKT) M pe3yJIbTaToB,
yacoB | ¢popmMupoBaH
HaumeHnoBaHue pa3aeioB U TeM HI0 KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
MPOrpamMMbl
Pazngen 1. METO/IbI 2
IHO3HAHUSA B XUMHUHN
Tema 1.1. Metons! nos3nanus B | Coaep:kaHue y4eGHOro MaTepuajia
XUMUH. OznakomieHue oOyuaromuxcs ¢ (opMaMu TEKylIeil U MPOMEXKYTOYHOM aTTECTallUH,
OCHOBHOW M JONOJHUTEIBHOM JIATEPATYPOM IO KypCy IHUCHUIUIMHBI W IPOBEIACHUE
MHCTPYKTaXka [0 TEXHUKE OE30MMaCHOCTH.
Bsenenue. JI.1,2,4,5,7,9,1
Hay4nble MeTOABI MO3HAHHMS BEIIECTB M XMMHUYECKMX SBICHUH. Poib SKcrepuMmeHTa u 2,13,14
TEOpUU B XUMHUU. MoiennpoBaHie XUMUYECKUX MPOLIECCOB. 3HAUYEHUE XUMHHU ITIPU OCBOCHUU M.1,2,3,4,5,7,9
npodeccuit CITIO u crnenuansrocteit CIIO TexHHUeCKOro mpouiis mpodhecCHOHATBHOTO 2 I1.1,2,3,5,6,7
o0Opa3oBaHusl. JIP 2.4, 16,
O3HaKOMJIEHHE C DKCIIEPMMEHTANLHBIMU OCHOBAMM XUMHUM: IIpaBmiia Ge30IaCHOCTH IPH 23,30
paboTe ¢ eAKMMM, TOPIOYMMH M TOKCHYHBIMHU BellecTBamMu. IIpoBeaeHne XMMHUYECKHX
peakuuii B pactBopax. [I[poBeieHne XuMHUECKUX peakluil Tpy HarpeBaHuu. KauecTBeHHbIN
U KOJMYECTBEHHBIM aHanu3 BemlecTB. OnpeneneHue xapakrtepa cpenabl. MHIMKaTopsbl.
KauecTBeHHbIE peakluu Ha HEOPraHWMYECKHUE BEIECTBA W HOHBI, OT/AENbHbIE KJacChl
OpPraHMYECKHUX COCTUHEHHM.
Paznen 2. TEOPETUYECKHUE 99
OCHOBbBI XUMHUH
Tema 2.1. Cospemennslie | CoaepikaHue y4eOHOIo MaTepuasia J1.1,2,4,5,7,9,1
IpeJCTaBIeHus 0 CTpoeHuu aroma | CoBpeMeHHbIE MTPEICTABIEHHS O CTPOCHUHU aToMa. AToM. M30Tomnbl. ATOMHBIE OpOUTaH. S- 2,13,14
, p-anemeHThl. OCOOEHHOCTH CTPOCHHS JJIEKTPOHHBIX OO0OJIOYEK aTOMOB MEPEXOHBIX 5 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. [leppoanueckuii 3aKoH

Conep:kanue y4eOHOT0 MaTepuaJia

J1.1,2,4,5,7,9,1

u [lepuoanueckas cucrema Ilepuonnueckuii 3akoH u llepuomnueckas cucTteMa XUMHYECKHX anemeHTtoB J[.H. 2,13,14
XUMHYECKHUX 3JIEMEHTOB. MenneneeBa. CoBpemenHass (GopmynaupoBka [lepuoamdeckoro 3akoHa. 3Ha4YeHHE M.1,2,3,4,5,7,9
[lepuonnueckoro 3akoHa u Ilepumoanueckoil cuctembl XUMUYECKUX 3yeMeHtoB [ U. 11.1,2,3,5,6,7
MenneneeBa 11l pa3BUTHS HAYKU U IOHUMaHUSA XUMHUYECKOM KapTUHBI MUPAa. JIP 2,4, 16,
23,30
IIpakTuyeckoe 3ansaTue Nel. IIpakTuyeckoe 3ansitue Nel. J1.1,2,4,5,6,7,9,
MopenupoBaHue MOCTPOCHUS MonenupoBanue noctpoeHus [lepuoanueckoii TaOIHITbI XUMUYSCKUX JJIEMEHTOB. 12,13,14
[Tepuoanueckoit TaOIUIIBI M.1,2,3,4,5,7,9
XMMHYECKHX 3JIEMEHTOB. I1.1,2,3,5,6,7
JIP 2.4, 16,
23,30
Tema 2.3. Xumnueckas cBsa3b. | Coaep:kanue yuedOHOro MaTepuasia JI1.1,2,4,5,7,9,1
Bemectno. KoBanenTnas CBSI3b, ee Pa3HOBUIHOCTH nu MEXaHU3MBbI o0OpazoBaHusl. 2,13,14
DNEeKTPOOTpULIATENbHOCTh. CTENEeHb OKUCIEHUS U BaJE€HTHOCTh XMMHMUYECKHX 3JEMEHTOB. M.1,2,3,4,5,7,9
Nonnas cBa3b. Katmonbl u aHuoHbl. Metammyeckass CBsA3b. BomopoaHas CBS3b. I1.1,2,3,4,5,6,7
KauecTBeHHBII M KOJMYECTBEHHBIN COCTaB BellecTBa. BellecTBa MOJEKYISPHOIO M JIP 2,4, 16,
HEMOJIEKYJISIPHOTO CTpOCHHUs. IpudamHBI MHOTOOOpa3usi BEIIECTB: H30MEPHs, TOMOJIOTHSI, 23,30
AJTOTPOTIHSL.
Tema 2.4. PacTBOpHI U CMeCH. Conep:xxanue yueOHOro MaTepuaJia
SIBieHMs, TPOUCXOASIINE TP PACTBOPEHUU BEIIECTB, - Pa3pylIeHHE KPHUCTAUIMYECKOU
pemetku, nuddys3us, aucconuanus, ruapatanus. YucTeie BemecTBa U cmecu. VcTuHHbIE JI1.1,2,4,5,7,9,1
pactBophl. PacTBopenune kak QusMko-xuMuyeckuii mpouecc. CrnocoObl BbIpaKeHUs 2,13,14
KOHIIEHTpAllUhd PacTBOPOB: MaccoBas JO0JIsI PAaCTBOPEHHOTO BemlecTBa. Jluccormanus M.1,2,3,4,5,7,9
AIIEKTPOJIUTOB B BOJHBIX pacTBopax. CuibHBIC U clla0ble AIeKTponuThl. CHUIIbHBIE U crabbie I1.1,2,3,4,5,6,7
SJIEKTPOJUTHL. 30JIM, TeNH, MNOHATHE O Kosuionaax. OCHOBHBIE TIOJIOKEHHUS TEOPUU JIP 24,16,
DIIEKTPOJIMTUYECKON JHCCONMANU. Peakium HMOHHOTO OOMEeHa B BOJHBIX pacTBOpax. 23,30

KucnoTel, 0CHOBaHUS U COMU KaK AJIEKTPOJIUTHI.
Konrponsnas padota Nel o reme «Ctpoenue atoma u [lepuonuueckuit 3akoH. XuMuueckas
CBSI3b»




JlaGoparopHnasi padora Nel.

JlaGoparopHasi pabora Nel.

J1.3,4,5,6,7,9,1

O3HakoMJIEHUE CO CBOMCTBAMH [TpurotoBneHue cycneH3uu kapOoHara Kaneius B Boje. [lomyuenue sMmynbcun 0,12,13,14
JIUCTIEPCHBIX CUCTEM. pactutesbHOro Maciia. O3HaKOMJIEHHUE CO CBOMCTBAMM JUCIIEPCHBIX CUCTEM. M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
IIpakTuyeckoe 3ansaTHe Ne 2, IIpakTuyeckasi pa6ora Ne 2. J1.3,4,5,6,7,9,1
[Ipurorosnenue pactsopa [TpuroroBneHue pacTBopa 3aJaHHON KOHIIEHTPALUH. 0,12,13,14
3aIaHHON KOHIICHTPaIMH. M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
Tema 2.5. 'maponus coneid. Copnepixanue y4eOHOTro MaTepuasa JI1.1,2,3,4,5,6,7,
Peaknun moHHOTO OOMEHa B BOJHBIX pacTBopax. Cpema BOJHBIX pPacTBOPOB: KHUCIIAs, 9,10,12,13,14
HeWTpanbHasi, 1menodHas. Bomopoausiil mokasarens (ph) pactBopa. ['naponus cosnei. 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. Xumnueckue peakuuu | Comep:kanue y4eGHOro MaTepuasia JI1.1,2,3,4,5,6,7,
Knaccudukanuss XUMHYECKMX peakuii B HEOPTaHMYECKOM M OpPraHMYeCKOW XUMUH. 9,10,12,13,14
OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUU. JIEKTPOJIU3 PAcTBOPOB M PaCIUIABOB. M.1,2,3,4,5,7,9
CKOpOCTh pEaKIuu, €€ 3aBUCUMOCTh OT pa3inuuHbIX (akropoB. Kartaimmsz. OOpaTtumMocTh I1.1,2,3,4,5,6,7
peaxuii. XkMUYEeCKOe PaBHOBECHE U CTIOCOOBI €T0 CMEIICHHUS. JIP 2,4, 16,
KonTtponsHast pabora Ne2. Teopus D/] u peakuuy HOHHOTO OOMeHa 23,30
JlaGopaTopHnasi pa6ora Ne 2-3. JlaGopaTopnasi pa6ora Ne 2-3
Peakiun nonnoro ooMmeHa. BsaumonelicTBre KUCIOT ¢ OCHOBaHUSIMHU. B3anMoaeicTBIE KUCIIOT C COISIMU. Pa3nokenue JI1.1,2,3,4,5,6,7,
['unponus comneil pa3mu4HOro HEpacTBOPUMBIX OCHOBaHMN. B3aumoneiictBue coneit apyr ¢ apyrom. KauectBeHHbIe 9,10,12,13,14
tina. OKHCIMTEIbHO- pEaKIuy Ha HeOpraHMYECKHEe BEIIeCTBa U MOHBL. [ MapoIH3 comei pa3andHOro THIIA. M.1,2,3,4,5,7,9
BOCCTaHOBUTEIILHBIC PEAKIINH B Onpenenenne xapakrepa cpeasl. Uaankatopel. Peakinuu, mpoTeKarme ¢ i3MEHEHUEM 11.1,2,3,4,5,6,7
XUMHUYECKHX TPOIeccax. CTETICHEH OKUCIICHHSI: B3aUMOJICHCTBUE KUCIIOT C METaNIaMH, BOJIbI C METaJLJIaMH, TOPEHUE JIP 2.4, 16,
METAJUIOB. 23,30

([IBa waca mpoBogsTcs Ha 6aze MOAY "Cpennsist o61meodpazoBatenbHas mkomna Ne62";
nBa yaca npoBojstes Ha 6aze OTXKT — punuana OpUIIC)
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http://keramikos.ru/arc/9005543.zip

Pazpen 3.
HEOPI'AHHNYECKASI
XUMUs

Tema 3.1. Knaccuduxanms

Coaep:xanue yueOHOIro MaTepHuaJia

HEOPraHUYECKUX COCTMHEHUN. O3HakomiIieHHE OOydaromuxcs ¢ (opMaMu TEKyIIedW M MPOMEKYTOYHOM aTTECTAIluH, JI1.1,2,3,4,5,6,7,
MerTaisl. OCHOBHOI M JIOIOJHUTEIBHOM JIMTEPATypol MO KypCcy AMCUMIUIMHBI U IPOBEJIECHUE 9,10,12,13,14
WHCTPYKTaXa [0 TEXHUKE OC30MaCHOCTH. M.1,2,3,4,5,7,9
Knaccudukanys HeopraHM4ecKuX CoeqUHEHN. XMMUUECKUE CBONCTBA OCHOBHBIX KIIACCOB I1.1,2,3,4,5,6,7
HEOPTaHWYIECKUX COSUMHCHU . MeTautbl. DICKTPOXUMUYECKHHN PSi/l HATIPSDKCHUI METAIIIOB. JIP 2,4, 16,
O6mmue criocoOb! monyyeHus: MmetauioB. [lonarue o koppo3uu MeTaoB. CrocoObl 3aIIUThI 23,30
OT KOPPO3UH.
KonTponbnas pabora Ne3. XuMmuyeckue peakiuu
JlaGopaTopuasi pa6ora Ne 4. JI1.1,2,3,4,5,6,7,
OO0111e cBOMCTBA U CILUIABEI 9,10,11,12,13,
MeTtaiioB. KayecTBeHHbIE JlaGoparopuas padora Ne 4. 14
pEaKIIMK Ha MOHBI Fe?* u Fe®*. 3akanka 1 OTHycK ctanu. O3HaKOMIIEHHE CO CTPYKTYpaMH ceporo u Oernoro uyyryHa. M.1,2,3,4,5,7,9
O6ume cBoiicTBa MeTannoB. KayecTBeHHbIE peaknun Ha HoHbI Fe?* u Fe* I1.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
JlaboparopHasi padora Ne S. JI1.1,2,3,4,5,6,7,
OO6m1as xapakTepucTuka JlaGoparopnast paGora Ne 5. 9,10,12,11,13,
HEMCTAILIIOB, H3YHCHHE HX [Toryuenue u oOHapykeHHE aMMHUaKa, OOHApYKEHHE HUTPUTOB U U3yYEHHE YCTOWUMBOCTH 14
OKHCIIUTEILHO- N M.1,2,3,4,5,7,9
BOCCTAHOBHTENEHALX A30THCTOH KHCIIOTEI, KA4ECTBEHHAA PEAKIIHS HA HHTPAT HOHEI, OKHCIHTENBHO - 11.1.2.3.45.67
. BOCCTaHOBHUTEJbHBIE CBOMCTBA a30THOW KUCIIOTHI, 0OHapy)eHue Gocdar HOHOB. A
CIIOCOOHOCTEH. JIP 2,4, 16,
23,30
Tema 3.2. OOGiue cBOMCTBa J1.1,2,3,4,5,6,7,
HeMeTaiioB. O0001IeHIE U 9,10,12,11,13,
cucTeMaTn3anus 3HaHUI Copaepxxanue y4yeOHOIro MaTepuasa 14,15
Hemetannsl. OKHCIUTEILHO-BOCCTAHOBUTEILHBIE CBOMCTBA TUIIMYHBLIX HEMETAIOB. M.1,2,3,4,5,6,7
OO61mas xapakTepuCcTHKa MOATPYIIIbI raloreHoB. MuHM KoH(epeHus no Xumuu «Mup 8,9
3epkaim». O000IIeHHE U CUCTeMAaTHU3aIIHs] 3HAHU. 11.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
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Paznen 4. OPTAHUYECKAS

XUMUs 46
Tema 4.1. Teopus cTpoeHus Coaep:xxanue yueOHOIro MaTepHaJia
OpPraHUYECKUX COCIUHECHMM. O3znakomiieHHe oOOydarommxcs ¢ (opMamMu TEKylled W HPOMEXKYTOUYHOW aTTecTaluw, géll-.,ozf’;lii,?[g,
OCHOBHOW M JIONOJIHUTEJIBHOM JIMTEPATYypOM IO KypCy IUCIUIUIMHBI U IPOBEIACHUE ” 14,f —
WHCTPYKTaXKa 10 TEXHUKE O€3011aCHOCTH. M.1.2.3.4.57.9
Knaccudukanuss ¥ HOMCHKIATYpa OPTaHUYECKHX COCIUHEHHH. XUMHYECKHE CBOWCTBA 2 H.l ’2 ’3 ’ 4 ’5 ’6 ’7
OCHOBHBIX KJIACCOB OPTaHMYECKUX coeAuHeHUH. Teopuss CTpOeHUsS OpraHuYECKUX Hi’ ’2 21 ’1,6 ’
coenmMHEHUH.  YruepoaHbliii  ckener.  Pamgumkanbl.  DyHKIHOHAIBHBIE  TPYIIIBL 23’ 3’0 ’
['omonoruyeckuit psan, romonord. CTpykTypHas uzomepus. THUIBI XUMHUYECKUX CBs3el B ’
MOJICKYJIaX OPTAaHUYCCKUX COCTMHCHUM.
Tema 4.2. IIpenensHbie Copnepixanue y4eOHOIro MaTepuasa JI.1,2,3,4,5,6,7,
YTJI€BOJOPO/IBI. AJKaHBI: TOMOJIOTHYECKUM Psii, M30MEpPUS U HOMEHKJIATypa aJKaHOB. XHWMHUYECKHE 9,10,12,11,13,
CBOMCTBA aJIkaHOB (METaHa, 3TaHA): TOPECHUE, 3aMEIICHUE, PA3JIOKEHUE, ACTUIPUPOBAHHE. 14
[TpupoaHbIe HICTOYHUKH YTIIEBOAOPOIOB: HEDTh U IPUPOAHBIHA ra3. [[puMeHeHne arkaHoB Ha 4 M.1,2,3,4,5,7,9
OCHOBE CBOJCTB. I1.1,2,3,4,5,6,7
JIP 2,4, 16,
23,30
Tema 4.3. HenpenenbHbie Coneprxanue y4ueOHOro MaTepuasna JI1.1,2,3,4,5,6,7,
YTJI€BOJOPOBI. Ankensl. ['oMonorudyeckuii psia, U30MepHsi, HOMEHKIJIATypa alIKeHOB. XUMUYECKUE 9,10,12,11,13,
CBOICTBa 3TUJIEHA: TOPEHHUE, KaUeCTBEHHbIE peakinu (obeclBeunBaHne OPOMHOM BOJBI U 14
pacTBopa  TEpMaHraHaTa  Kaiusl), THIpaTalus, [OJIUMepu3auusa.  AJIKaJUeHBI. 4 M.1,2,3,4,5,7,9
I'omonoruyeckuii psia, M30MEpHsi, HOMEHKIIATypa allkaaueHoB. [Ipumenenue. 11.1,2,3,4,5,6,7
AnkuHBI. ALleTHIeH. XUMUYECKHE CBOICTBA alleTUJIeHa: TOpeHue, 00ecIiBeunBaHNe JIP 2,4, 16,
OpOMHO# BOJIBI, PUCOEAWHEHUH XJIOPOBOJOPOa U THAparTanus. [I[puMeHeHue amneTuieHa 23,30
Ha OCHOBE CBOWCTB.
IMpakTuyeckoe 3ansaTHe Ne 3 IMpakTuyeckas padora Ne 3. JI1.1,2,3,4,5,6,7,
CrpoeHue u HOMEHKJIaTypa CrpoeHue u HOMEHKJIaTypa yrieBoAopoa0B. Buasl nuzomepun yrieBoaopoa0B. 9,10,12,11,13,
YTJIEBOJAOPOIOB 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. Apomatuueckue

Conep:kanue y4eOHOT0 MaTepuaJia

JI1.1,2,3,4,5,6,7,

YTJIEBOJOPO/BI. Apenbl. benzon. Xumudeckue cBOHCTBa OCH307a: TOPEHUE, PEaKIINH 3aMEIICHUS 9,10,12,11,13,
(ramorenupoBanue, HUTpoBaHue). [I[pumenenne 6eH3071a Ha OCHOBE CBOMCTB. 14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
Jlaboparopnasi padora Ne 6. Jlaboparopnasi padora Ne 6. J1.1,2,3,4,5,6,7,
CBoiicTBa IpeIeIbHBIX, CBoiicTBa IpeIEIbHBIX, HETIPEACIBHBIX U ApOMATHYECKHUX YTIIEBOAOPOJIOB. 9,10,12,11,13,
HENPEAEIbHBIX U apOMaTHIECKUX 14
YTJIEBOJOPOIOB. M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16,
23,30
IpakTuyeckoe 3ansaTue Ne 4, IIpakTuyeckas padora Ne 4. JI.1,2,3,4,5,6,7,
CpaBHuTenbHas xapakrepuctuka | CpaBHUTENbHAs XapaKTEPUCTHKA NPEEIIbHBIX, HENPEAEIbHBIX U apOMaTUYECKUX 9,10,12,11,13,
YIJIEBOIOPO/IOB. YIJIEBOIOPOIOB. 14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
Tema 4.5. Criupthl 1 HEeHOIEI. Coneprxanue y4ueOHOro MaTepuasa JI1.1,2,3,4,5,6,7,
Kucnopoacoaepxamiye COEQUHEHUsA: OJHO- M  MHOTOaTOMHbIE CHUPTH, DeHod. 8,9,10,11,12,1
['unpokcuipHas Tpymmma Kak (yHKIUOHANbHAs. [[OHATHE O MpeNeibHBIX OJHOATOMHBIX 3,14
cruprax. XMMHUYECKHE CBOMCTBA ATAHOJA. [ TIMIIEpUH KakK MPEACTaBUTENIb MHOIOATOMHBIX M.1,2,3,4,5,7,9
criuptoB. KauecTBeHHasl peaklysi Ha MHOTOATOMHbIE CIUPThI. DU3NUECKNEe U XUMUYECKHE I1.1,2,3,4,5,6,7
cBoiicTBa ¢eHOoNa. B3aumHOe BIMSHUE aTOMOB B MOJEKyle (heHosia: B3aUMOJICHCTBUE C JIP 2,4, 16,
THJIPOKCUIIOM HATPHS U a30THOU KUCIOTOH. [IpiMeHeHue (heHola Ha OCHOBE CBOWCTB. 23,30
KonrtpomnbHas padora Ne 4 «CBoiicTBa yriieBoI0pOJIOB»
Tema 4.6. Anpaerunsl. Conep:xaHue yuedOHOro MaTepuaja J1.1,2,3,4,5,6,7,
[TonsitTne 00 anmpaerugax. AnbpIerwaHas TpyIna Kak (YHKIUOHANbHAS. XHUMHUYECKUE 8,9,10,11,12,1
CBOMCTBA, TTOJIyYCHHUE AJIBICTHU/IOB, IPUMEHEHHE (OpMalTbIeTHa Ha OCHOBE €r0 CBOWCTB. 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
JlabopaTopnasi paGora Ne 7. Jladoparopnasi padora Ne 7. JI1.3,4,5,6,7,8,9,
H3ydyeHne XuMHYECKHUX CBOWCTB KauecTBeHHBIE peakMU HAa OJTHOATOMHBIE, MHOTOATOMHBIE CIIUPTHI U AJIbJICTU/IbI. 10,11,12,13,14
CIIUPTOB U AJIbJICTHUJIOB. 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. OT1HOOCHOBHBIE Coaep:xanue yueOHOro MaTepuaJia JI.1,2,3,4,5,6,7,
KapOOHOBBIC KHCIIOTHI. Kap6onogsie kucnothl. [ToHsTHE 0 KapOOHOBBIX KUCIOTaX. KapbokcuapHas rpymmna 8,9,10,11,12,1
KaKk (QyHKIHMOHANbHAs. ['OMOIOTHYECKUN PNl MPEEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX 3,14
KUCJIOT. XUMUYECKHE CBOMCTBA YKCYCHOW KHUCIOTHI. [IpuMeHEHME YKCYCHOM KHCIIOTHI HA M.1,2,3,4,5,7,9
OCHOBE CBOMCTB. BhICIIHE )KUPHBIE KUCIOTH HAa IPUMEPE MaJTbMUTUHOBOW U CTEAPHUHOBOM. I1.1,2,3,4,5,6,7
KonTponbhas padorta NeS «Xumuueckue cBOWCTBAa CIUPTOB U alIbJETUIOB) JIP 2.4, 16,
23,30
Tema 4.8. CnoxxHblie 23QUpPHI U Copnepixanue y4eOHOIro MaTepuasa JI.1,2,3,4,5,6,7,
KUPBI O¢upsl 1 xupsl. [lonydeHue cioxHbIX 3pupoB peakuueit aTepupukanun. CiaoxHbIe 8,9,10,11,12,1
3¢upsl B IpUpo/e, UX 3HaueHue. [IpuMeHeHne clioKHbIX 3(pUpOB Ha OCHOBE CBOMCTB. 3,14
Kups! kak crnoxssie a3¢upsl. Kimaccudukamus >xupoB. XUMUUYECKHE CBOMCTBA )KHPOB: M.1,2,3,4,5,7,9
TUAPOIIN3 U TUJIPUPOBAHHE KUIKUX KUPOB. [[priMeHeHre )XKHUpOB Ha OCHOBE CBOMCTB. I1.1,2,3,4,5,6,7
Memna. JIP 2,4, 16,
23,30
Tema 4.9. YrieBoasl Coneprxanue y4ueOHOro MaTepuasna JI1.1,2,3,4,5,6,7,
VYrneBoapl, WX KilacCHpUKalUsi: MOHOcaxapuabl (TII0K03a, (GPYKTO3a), AUcCaxapubl 8,9,10,11,12,1
(caxapo3a) u monHucaxapuabsl (Kpaxmal H IeJUTioNio3a). [Jroko3a — BEMIECTBO C 3,14
JMBOMCTBEHHONW (YHKIIMEW — anbJAeTHAOCHUPT. XHUMHUYECKHE CBOMCTBA TIJIFOKO3BI. M.1,2,3,4,5,7,9
[IprMeHeHre TII0K03bl HA OCHOBE CBOMCTB. 11.1,2,3,4,5,6,7
Konrponbnas padora Ne6 «KapOoHOBBIE KUCIIOTHI, CIIOKHBIE Y(PHUPHI U KUPBI» JIP 2.4, 16,
23,30
JlabopaTopnasi pa6ora Ne 8-9. JlabopaTopnasi pa6ora Ne 8-9. J1.3,4,5,6,7,8,9,
N3ydeHue cBOCTB KapOOHOBBIX N3ydeHue cBOMCTB KapOOHOBBIX KHCIOT U UX MPOU3BOJIHBIX. CBOMCTBA YKCYCHOW KHUCIIOTHI, 10,11,12,13,14
KHUCTIOT U X MTPOU3BOTHBIX. o0I1re co CBOMCTBaMU MUHEPAIBHBIX KUCIOT. KauecTBeHHbIE peakinu. Jl0Kka3aTensCTBO M.1,2,3,4,5,7,9
CBOIICTBa yTII€BOIOB. I1.1,2,3,4,5,6,7
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HETPEIeIbHOTO XapaKTepa *KuaKoro xupa. CBoiicTBa yrieBojoB. Bzaumoaeiictere JIP 2,4, 16,
TIIIOKO3BI U caxapo3sl ¢ ruapokcuaom Meau (II). KauectBennas peakuus Ha Kpaxmad. 23,30
(/IBa waca mpoBomsatcs Ha 6aze MOAY "Cpennsis oOmieoOpaszoBarenbHas mkoja Ne62";
nBa yaca npoBojsites Ha 6aze OTXKT — dunuana OpUIIC)
Jlaboparopnas padora Ne 10. JladopaTopuas padora Ne 10. JI1.3,4,5,6,7,8,9,
Pemenne sakcniepuMeHTalIbHbIX DKcrepuMeHTaIbHOE ONpeieieHre BenlecTB, KauecTBeHHbIE peakiui Ha ()yHKIIMOHATBHYIO 10,11,12,13,14
3a/1a4 MO Pacro3HaBAHUIO rpymmy. M.1,2,3,4,5,7,9
OpPraHUYECKHUX BEIECTB. 11.1,2,3,4,5,6,7
JIP 2.4, 16,
23,30
Tema 4.10. Azotcoaepkamye Copnepixanue y4eOHOro MaTepuasa JI.1,2,3,4,5,6,7,
OpTraHUYECKUE COCAMHEHUSI. A3oTcoepkale COeIMHEHUS: aMUHbBI, aMUHOKHUCIIOTHI, OCTKH. 8,9,10,11,12,1
Awmunbl. [ToHaTre 06 aMrHax. AHUIIMH KaK OPraHUYECKOe OCHOBaHHWE. AMHHOKHCIIOTHI KaK 3,14
amdoTepHbie NU(DYHKIMOHAIBHBIE OPTaHWMYECKHUE COCAMHCHHS. XHMHUYSCKHE CBOHCTBA M.1,2,3,4,5,7,9
aMUHOKHCIIOT. [lenTuaHas cBsA3p W nonunenTuabl. [I[puMeHeHrne aMUHOKUCIOT Ha OCHOBE 11.1,2,3,4,5,6,7
CcBOMCTB. benkn. JIP 2,4, 16,
23,30
JlaGopaTopnasi pa6ora Ne 11. JlaGopaTopnasi pa6ora Ne 11 JI1.1,2,3,4,5,6,7,
XYMUYeCcKUe CBOWCTBA aHWIMHA. | XMMHUYECKUe CBOWCTBA aHWINHA. PacTBopeHue 6enkoB B Boje. JleHaTypalus pacTBopa 8,9,10,11,12,1
[{BeTHbIE peakiuy Ha OENKU. Oenka KypHHOIO siiilla IpU HarpeBaHUU, paCTBOPAaMU COJIEH TSKEJIbIX METAJUIOB U IpU 3,14
HarpeBaHuMu. 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. Copepxanue yueOHOro Mmarepuasa JI.1,2,3,4,5,6,7,
[Tonmumephl: miacTMacchl, Kaydyk, BOJIOKHA. [lodydeHue TONMMEPOB peakiuei 8,9,10,11,12,1
MOJIMMEPU3AIUHU U TTOJIMKOH ICHCALIUH. 3,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16,
23,30
Tema 4.12. XuMus 1 )KU3Hb. ConeprxaHue y4eOHOro MaTepuasa JI.1,2,3,4,5,6,7,
Xumus u 310poBbe. JlekapcTBa, epMeHThI, BUTAMHUHBI, TOPMOHBI, MUHEPAJILHBIE BOJIBI. 8,9,10,11,12,1
[TpoGiiemMbl, cBsI3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX MPENapaToB. 3,14,15
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Xumus U numa. KajgopuiHOCTh KHUPOB, OCIKOB W YIJIEBOJOB. XHUMHS B TIOBCEIHEBHOM M.1,2,3,4,5,6,7
*u3HU. Moromue u yuctsmue cpencrsa. [IpaBmia GezonmacHol pabOTBI CO CpeaCcTBaAMU 8,9
OBITOBOM XMMHH. XUMHUYECKHE BEIIECTBA KaK CTPOUTEIBHBIC U IOJEIIOYHBIC MaTepHAIIbI. I1.1,2,3,4,5,6,7
BemecTBa, ucnonp3yembie B moaurpaguu, sKUBOMUCH, CKYIBITYpe, apXxuTekType. Odmme JIP 2,4, 16,
MPEACTABICHUS O IPOMBINUICHHBIX CIOCO0ax IOJYYCHHS] XUMHUYECKHX BEIIeCTB (Ha 23,30
prMepe IPOU3BOJICTBA CEPHOM KUCIOTHI). XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
U €ro noclieAcTBus. bbIToBas xuMuieckas TpaMOTHOCTh. 3HaYEHUE XUMUU B METUIIUHCKOMN
(lekapcTBa, BUTAMUHBL, (PEPMEHTHI), MHUIICBOW, JIETKOW MPOMBINIUICHHOCTH. OO0mue
MPEJICTABICHUS] O MPOMBIIIJICHHBIX CIOCc0o0ax TMOJyYeHUs] XMMHMYECKUX BellecTB (Ha
pUMepe TIPOU3BOJICTBA CEPHOUM KUCIIOTHI). XMMHYECKOE 3arpsi3HEHUE OKPYKAIOMIEH CPeIbl
U €ro MOCJe/CTBUA. bbITOBas XuMHUeckas rpaMOTHOCTb.
[TpoBenenne MuHU-KOH(DepeHIMH Ha TeMy: «OpraHudeckasi XuMusi — JpyT WM Bpar?y
O060011IeHIE U CUCTEMATU3AIHS Conepixanue y4eOHOTro MaTepuaJa: JI1.1,2,3,4,5,6,7,
sHanuid. JluddepennmpoBannbiii | O0o0meHHe U cucTemMaru3anus 3HaHui. J{uddhepeHInpoBaHHbIN 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 aTTECTALUSA 2
Ilpomesxcymounan ammecmanusn: oughgpepenyuposannslii 3a4ém
Hroro: 80

Jln1s XapakTepUCTUKH YPOBHS OCBOCHMSI YUEOHOT0 MaTepualia UCIOJIb3YIOTCS CIelyromue 0003HaueHus:

1 — o3HakOMUTENBHBIN (y3HABaHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOWCTB);

2 — PenpOYKTUBHBIN (BBITTOTHEHHE ICATEIHHOCTH 110 00pa3ily, HHCTPYKIIUHU HITH TTO/T PYKOBOJICTBOM);

3 — MPOJYKTUBHBIN (TJITAHUPOBAHUE M CAMOCTOSTEIILHOE BBIMTOJHEHHE JACITEIBHOCTH, pEIIeHUE MTPOOJIEMHBIX 33/1aq).
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3. YCJIOBUS PEAJIMBALIAU TIPOTPAMMBI YYEFHOM JUCITATLIAHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

VYyebHas TUCHUIUIMHA PEATU3yeTCs B y4eOHOM KaOMHETE COLMANTbHO-3KOHOMUYECKUX TUCIIUILIHH.

OO6opynoBaHue yueOHOTo KabuHeTa:

— II0Ca/I04HbIE MECTa IO KOJIMYECTBY O0YUaIOLINXCS;
— pabouee MECTO IpenoaaBaTes;
— METOAWYECKHE MaTepHalIbl MO JUCLUUIUINHE;

Texnuueckue cpernctBa oOyueHHss pabouero MecTa MpeNojaBaTelNsi:  KOMITBIOTEPHOE
o0opy0BaHUE, KOTOPOE JOJDKHO COOTBETCTBOBAaTh COBPEMEHHBIM TpeOOBaHMSM O€30IacHOCTH HU
Ha/I&KHOCTH, IPEIyCcMaTpuBaTh BO3MOXKHOCTh MHOI'O()YHKIIMOHAJIBHOIO HCIOJIb30BAaHUS KaOWHETa, €
LENBI0 U3YYCHHS COOTBETCTBYIOLICH MUCHMIUIMHBI, MYJIbTHUMEAMWHOE O00OpydOBaHUE (IPOEKTOp M
IPOEKIMOHHBIN 3KpaH WX HHTEPAKTUBHAs JOCKA), JOKaJIbHAsI CE€Th ¢ BBIXOJ0M B Internet.

HammeHoBaHue cHenuagbHOrO TIOMEIICHUS: TOMEIIEHHE JUIS CaMOCTOATENbHON paboThl,
YuranbHelii 3a1. OCHAIIEHHOCTH: pabouee MeCTo, KOMITbIOTEp (HOYTOYK) € ocTynoM K cetu «HTepHeT»
u O1OC.

HammeHoBaHue criennanbHOTO MOMENICHHUS: y4eOHas ayIUTOPHs Uil TIPOBECHHUS MPAKTUIECKUX
3aHATUHM, TPYNNOBBIX KOHCYJAbTALMH, WHIMBUAYAJIbHBIX KOHCYJIbTAllMH, TEKYIIEro KOHTPOJI,
IIPOMEKYTOUHOW arTecTaluy, Y4yeOHas ayAUTOpUHU, OCHAILEHHbIE OOOpPYIOBAaHMEM M TEXHUYECKUMHU
cpeactBamMu  oOydenus. OcHameHHOCTh: KomrmiekT yueOHOH Mebenn, HOYTOYK, NPOEKIHOHHOE
o0opynoBaHue (MyJIbTUMEIUMHBIN IPOSKTOP U IKPaH).

IlepeyeHb JTHIIEH3NOHHOTO M CBOOOHO PACIIPOCTPAHSAEMOr0 MPOrPAMMHOIO0 o0ecredeHHs :

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

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

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucel DM1IOC OpUIIC

AutoCAD

KOMITAC-3D

IIpn u3ydyeHun JMCHUILIAHBI B (popMaTe 3JIeKTPOHHOr0 00y4yeHus ¢ ucnouan3zopanuem 10T

Heorpannuennasi BO3MOXHOCTh JocTymna odydaromerocss kK DMOC u3 mo0oi TOUKH, B KOTOPOH
uMeeTcss JOCTYH K HWH(QOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW cetn «MHTepHeT» (nmamee - ceTh
«VHTEpHET»), KaKk Ha TEPPUTOPUU OPTaHU3AINH, TaK U BHE €e.

Hocryn k cucremam BuaeokoHepenicBaszun JMOC (MoOMIIbHAs U IEKCTOITHAS BEPCUH UIIH K€ BEO-
KITUEHT).

3.2. UugopmanuoHHOE o0ecnedyeHre peau3alu NPOorpaMmal

Jlist peanu3anuu nporpaMMbl OM0IHOTEeYHBIN (POH 00pa30BaTENHLHON OPraHU3AIMH T0JKEH UMETh
MeYaTHbIE W/UIN 3JEKTPOHHBIE 00pa3oBaTelbHbIE U MH(POPMAIIMOHHBIE PECYPCHI, PEKOMEHAYyEMbIE IS
MCIIOJIb30BaHUs B 00pa30oBaTeIbHOM IPOIIECCe.

ITepeyenb pexoMeHayeMbIX Yy4eOHBIX M3AaHUH, JONOJHUTEIbHON JuTeparypbl HTEpHET-
pecypcoB, 6a3bl JaHHBIX 0UOJIMOTEeYHOT0 POoHIA:

OcHOBHbBIE HCTOYHUKH:

1. Audunorenosa, . B. Xumus : y4eOHUK M NPAaKTUKYM JJISI CPEIHEro MpodhecCHOHAIBLHOTO
obpaszoBanus / M. B. Aupunorenora, A. B. baokos, B. A. ITonikoB. — 2-¢ u3., uerp. u g0 — MockBa :
WznarensctBo Opaiit, 2021. — 291 ¢. — (IIpodeccuonanproe odbpazoBanue). — ISBN 978-5-534-11719-
6. — Tekct : onektponHbld // OOpa3oBarenpHas iatdpopma FOpaiit  [cadT]. —
URL: https://urait.ru/bcode/47167
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https://urait.ru/bcode/471677

2. Jleoenes 10. A. , ®aneeB I'. H. , 'onybes A. M. , Illanosan B. H. ; mox oOmieit penakiueit
I'. H. ®aneeBa Xumus : yaeOHHK I CPeIHETO MPOPECCHOHATBLHOTO 00pa3oBanus /. — 2-¢ u3Jl., mepepad.
u jon. — Mocksa: MznarensctBo FOpaiit, 2021. — 431 c¢. — (IIpodeccuonanpHoe 00Opa3oBaHKE). —
ISBN 978-5-9916-7723-3. — Texkct: anextponHsiid // O6pa3oBarenbHas miatdgopma KOpaiit [caifr]. —
URL.: https://urait.ru/bcode/470929

JlonoJIHUTeIbHbIe HCTOYHMKH (7151 BHIIIOJHEHUSI BHEAYIUTOPHON CAMOCTOSITENIbHON pabOThI):

1. Apremenko, A.M.Opranndeckas Xumusi [DIeKTpOHHBIA pecypc]: yueOnuk / A.U. ApTemMeHKo.
— M.: KnoPyc, 2018. — 528 ¢. — Jlnst CIIO.- Pexxum nocryna: https://www.book.ru/book/924050

2. Caenko O. E. Xumusi: yueOHUK AJIsl KOJUIeIKe: obmeoOpazoBaTenbHas noaroroska / O. E.
Caenko. — M3n. 2-e - PocroB-na-Jlony: ®enukc, 2018. - 282, [1] c¢. - (Cpennee mpodeccruoHaibHOE
obpaszoBanue). - ISBN 978-5-222-31141-7.

Ilepuoauyeckue M31aHuA:
Vitamin De (Burtamusn /¢ )
Hayka u xu3Hp

Ilepeuens npogeccHOHAIBHBIX 023 JaHHBIX H HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM:
1. Dnextponnast wuHpopManoHHast oOpa3oBarenbHas cpega OpUIIC. - Pexum nocryma:

http://mindload.ru/

2. CIIC «KoncynbranT [Tmocy» - Pexxum nocryna: http://www.consultant.ru/

3. Hayunas snextponnas 6ubmmorexa eLIBRARY.RU- Pexxum nocryna: https://elibrary.ru/

4. OBC Y4eOHO-MEeTOJMYECKOr0 IEHTPa 10 00Pa30BAHUIO Ha KeJIe3HOA0pokHOM TpaHcnopte (Db
YMII XK/T) - Pesxum mocryma: https://umczdt.ru/

5. OBC usnmatenscrBa «Jlaub»- Pexxum mocryma: https://e.lanbook.com/

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

7. OBC «tOpaiit» - Pexxum nocryma: https://urait.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YYEFHOM JUCIUILINHBI

KonTpons

U OLEHKAa pe3yJbTaToOB

OCBOCHUA

y4eOHOW  JUCIUILTUHBI

OCYILIECTBIISETCS

nmpenoaaBaTejIiEM B IIPOLECCE MPOBCACHUA ayAUTOPHBIX 3aHSATHH. TeKYH_[I/Iﬁ KOHTPOJIb: BBIIIOJIHCHBI Ha
IIOJIOKHUTCIIBbHYIO OLCHKY BCC na6opaTopHLIe U IIPAKTHYCCKUEC pa6OTH, BBIIIOJTHEHBI TEMATHUYCCKUC

BHCAYAUTOPHBIC CaMOCTOATCIIbHBIC

mudepeHIMPOBaHHOTO 3aUeTa.

paboTHI.

[IpomexyTouHasi arTecTalsi HPOBOAMUTCA B (opme

Pe3ynbTaThl 00y4eHuUs1: yMeHHUH,

Iloka3zaresn oueHKH pe3dyJjbTara

dopMa 1 MeTObI
KOHTPOJISAA M OLleHKH

3HAHUSA pe3yJbTaToB
o0yueHust
Ymers:
V1. HasbiBathb u3ydyeHnole | 1) Hanumcanme w®  dYTeHWE 3HAKOB | Y CTHBIN Ompoc.
BEIIECTBA 10 TPUBUAIBHOW WM | XUMAYECKUX DJICMECHTOB; Pesynbraret
MEXIYHApOAHONH HOMEHKIIAType 2) pa3nMuue TPOCTBIX U CIOXHBIX | BRITONHEHUS U
J1.4,6,7,9,12,13, BEIIIECTB, CMECEH U CI0KHBIX BEIIECTB; 3AIUTHI
M.1,2,3,4,5,8,9 3) cocraBnenue (¢GopMyn OUHAPHBIX IIPAKTHYECKHIX
I1.1,2,3,4,5,7 COEJIMHEHUN U UX HA3BaHUE; 3AHITHH K
JIP 2,4, 16, 23,30 4) dYreHME W  Ha3BaHHE Q)OpM}i'J'I aBOpaTOPHBIX PAGOT.
XUMHYCCKHIX _ COCIMHEHUHL, | posynyraryy
NPUHAVIEKAUINX K BOKHEHIIMM KIACCAM | o e
HEOPTaHMYECKHUX COCTUHCHHIA, BHEAYIHTOPHOI
5) cOCTaBICHHE CTPYKTYPHBIX QOPMYIL | o0 oroo o o oif
BCCBO3MOJHBIX TOMOJIOTOB M M30MEPOB | o60ry,

IIpeleabHBIX " HENpeeNIbHbBIX
YTIIEBONOPOIOB;

6) cocraBieHUE CTPYKTYPHBIX (hopMyn
BAKHEUIIINX KHUCJIOPOACOACPKALLNX

OpPraHUYECKUX COCIUHEHUH;
7) HamMcaHue CTPYKTYPHBIX (HOPMYIT BcexX
BO3MOXXHBIX M30MEPOB a30TCOAEPIKALINX
OPraHUYEeCKUX COCTMHECHUM;

8)  cocraBieHMe  Ha3BaHMH  Bcex
UCIOJIb3YEMBIX  (QOpPMYyNT  XHMHUYECKUX
COCIMHEHUM MO0  TPUBUAIBHOM U

MEXKYHAPOAHOM HOMEHKIIATYPE.

¥Y2. Onpenensite: BaJ€HTHOCTh M
CTENEHb OKHUCJICHUS XWMHUUYECKHX
3JI€MEHTOB, TUIl XUMUUYECKOU CBS3U
B COCIWHEHHUAX, 3aps] HWOHAa,
XapakTep Ccpeapl B BOJHBIX
pacTBOpax HEOPTaHWYECKUX H
OpraHUYECKUX COEIMHEHMUI],
OKHCITUTEIh W BOCCTAaHOBUTEIIb,
MPUHAJUIEKHOCTh  BEIIECTB K
pa3HBIM KJIacCaM HEOPraHUYECKUX
Y OpPTaHUYECKHUX COCTMHCHUI

J.1,2,45,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9

1) OnpesieneHne cocTaBa BENIECTBA 10 UX
dbopmynam;

2) onpeneseHne NpU3HAKOB XUMUYECKUX
peaKuuii;

3) mnpuMeHeHue
Macchl  BEIIECTB
YpaBHEHUMU;

4) cocTaBieHHEe XUMUYECKUX YpaBHEHHI,
ypaBHUBaHHE UX;

5) ompeneneHue BaJCHTHOCTH W CTETICHH
OKHCJIEHHUS 3JIEMEHTOB B HEOPTaHUYECKUX
COETMHEHUSX;

3daKOHa COXpPaHCHUMA
npu HanmvcCaHuu

VY cTHBIN Oompoc.
Pe3ynbTatel
BBITIOJIHEHUS U
3aIIUTHI
MPaKTUYECKHUX
3aHATHI U
ab0paTOPHBIX padoT.
PesynbTaTel
BBITIOJTHCHUS
BHEAYJUTOPHOMU
CaMOCTOATEIIHON
paboThI.
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I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

6) ompezeneHUe BaJIGHTHOCTU U CTETIEHU
OKHUCJICHUS D3JIEMEHTOB B OPraHUYEeCKUX
COETMHEHUSIX;

7)  pacmo3HaBaHHE OKHUCJIUTENBHO-
BOCCTaHOBUTEJIBHOIO MTPOIIECCa;

8) olpezesieHue HaIpaBJICHUs
"nBYOKEHUS" 3JIEKTPOHOB;

9) cocraBneHue NEKTPOHHOTO OanaHca;
10) onpeneneHue 3apsiaa MOHA;

11) onpenenenre U30MEPOB U TOMOJIOTOB

pPa3IMYHBIX  KJIACCOB  OPraHUYECKUX
COCIMHECHU;
12)  ompeneneHue  OKHCIHUTENSA |

BOCCTAHOBUTCIIA B OKHCJIIUTCIBHO-
BOCCTAHOBUTEIJIBHBIX PEaKIUIX;

13) ompexneneHue MO  XUMHYECKUM
dbopmyraM, MPUHAIICKHOCTh BEUIECTB K
OTIpeIeIIEHHOMY KJIACCY COeIMHEHUIA;

14) onpenenenue pH cpeasl pacTBopa, B
3aBHCHUMOCTH OT THIIA THAPOJIH3a COJIHU;
15) ompeneneHue pa3IMYHBIX BUIOB

XUMHAYECKOH  CBs3M 1o (opmyiie
HCOPraHNYCCKUX u OpPraHn4€CKux
BEIIICCTB;
16) mHamucanue cxeM o00pa3oBaHUs
XUMHAYECKOH  CBSI3W B YKa3aHHBIX
COCAMHCHUAX.
¥3. XapakrepuzoBath: diemeHTHl | 1) CoctaBiaenue (opMysn  OKCHAOB, | YCTHBIH OIpoc.

MaJbIX MEPUOJIOB o ux
noynoxeHnto B [lepuoanueckoit
cucteme J[.M.Menneneera; oomue
XMMHYECKHE CBOMCTBA METAJUIOB,
HEMETAJJIOB, HEOPTraHWYECKHX U
OpPraHUYECKUX COEMHEHUI;
CTPOEHUE U XMMHUYECKHE CBONCTBA
W3yYEHHBIX HEOPTraHWYECKUX U
OpraHUYECKUX COECIMHEHUN

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

11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

BOZOPOJHBIX COEOUHEHMM HEMETAJIOB,
TUJPOKCUJIOB, COJIEH;

2) cocTaBJI€HHE CXEM CTPOEHHS aTOMOB
AJIEMEHTOB TEPBBIX YETHIPEX MEPHOIOB
[leproguueckoit CUCTEMBI;

3) omucaHWe BAXKHEWIIMX CBOWCTB U
XapaKTEPUCTUK XUMUYECKHUX 3JIEMEHTOB
10 IUIaHY, Ha OCHOBE TMOJOXKEHHUS B
[Iepnonnueckoii cucreme;

4)  aHaNU3UPOBAHHE  OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB aTOMOB,
HMOHOB M BEILIECTB, & TaKXK€ MX CUJIbI Ha
OCHOBE 3HAaHHMA O CTPOCHUH U
MEPUOJUYHOCTH M 10 TIOJOKEHUIO B
[Tepuonuueckoil cucreme;

5) CpaBHEHHE OTHOCHUTEIIbHOU
ANEKTPOOTPHUIATETLHOCTU 3JIEMEHTOB IO

ux nosoxeHnto B Ilepuonnueckoit
CHCTEME;
6) cpaBHeHHME (DU3UYECKHX CBOWCTB

METAJJIOB H HEMETAJIJIOB;
7) omucaHWE OCHOBHBIX XHMHYECKHX
CBOMCTB METAJNIOB, HEMETAUIOB U HX
COEIUHECHMUI;

Pe3ynbTater
BBIIIOJIHEHUS U
3aIUTHI
MIPAKTUYECKUX
3aHATHUH U

abopaTOPHBIX padoT.

Pesynbrarsl
BBITIOJTHEHUSI
BHEAYJUTOPHOMN
CaMOCTOATEIbHOU
paloThI.

20




8) mocTpoeHHE CTPYKTYPHBIX (GopMyI

HEOPTaHUYECKUX u OpraHNYECKHUX
COCIUHEHHI;
9) omnucaHue XMMHUYECKHUX CBOMCTB
BOKHEHIIIMX  KJIACCOB  OPraHUYEeCKUX
COCJIMHEHUH.

Y4, OObBICHATH: 3aBHCHMOCTH
CBOICTB BEIICCTB OT X COCTaBa U
CTPOCHHUS, TMPUPOTY XHUMHUUYECKOU
CBA3M (MOHHOM H KOBaJEHTHOM,
METaJUTMYECKOM ¥ BOJOPOJIHON),

3aBUCHMOCTh CKOpPOCTH
XUMHAYECKON peakiuu u
MIOJIOKCHHE XUMHUYECKOTO
paBHOBECHS oT pa3InYHbBIX
(hakTopoB

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) OObsicHeHHE bu3MYecCKuXx "
XUMUYECKUX SIBJIGHUUA C TOYKH 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHUS;

2) BBISBICHHWE 3aBUCHUMOCTH MEXKIY
CTPOCHHEM XHMUYECKUX COCAMHEHUU U
WX CBOHCTBaMU (Ha NpPUMEPE KHUCIOT,
coJieil, OCHOBaHW,  YIJIEBOJOPOJIOB,
KHUCJIOPOJIOCOIEPAKAIINX u
a30TCOEPIKAIINX OpPraHUYECKUX
COCIMHCHHM);

3) cocraBieHue cxeM 00Opa3oBaHMS
BEIIECTB C  pa3NUYHBIMH  BUJAMHU
XUMHUYECKOH CBSI3H;

4) pa3bsCHEHHE 3aBUCUMOCTU CKOPOCTH
XUMHYECKUX PEaKIHi OT pa3IudHbIX
(akTOpOB M CMEIICHUS XUMHYECKOTO
paBHOBECHS] B 3aBUCUMOCTU OT YCIIOBHIl
TEYEHUS PEAKLIAN.

YcrHblit onpoc.
Pe3ynbrarsl
BEITIOJTHEHUS U
3aIUTHI
MPAKTUIECKUX
3aHATHI U
J1a00paTOPHBIX padoT.
Pe3ynbTaTe!
BBITIOJTHEHUS
BHEAYJUTOPHOU
CaMOCTOSITETTbHOM
paboTHLI.

YS. BboIonHITE  XUMHUYSCKUU
SKCIEPUMEHT MO pPaclO3HABAHUIO
BOXHEUIIINX HEOPraHUYECKUX U
OPraHUYECKUX BEILECTB

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) I[IpoBeaeHue npocTermiero
XUMHYECKOTO IKCIIEPUMEHTA C
COOJTI0ICHUEM MPABHIT TEXHUKH
0e30IacCHOCTH;

2) nabmrogeHue, QUKcAlus U OMUCAHHE

pe3yabTaToB MIPOBEJICHHOTO
IKCIIEPUMEHTA;
3) omnpeneneHne BO3MO>KHOCTH

MPOTEKAHUS XUMUYECKUX TMPEBpaIlleHUH B
Pa3IMUHBIX YCIOBUAX MW OLOCHKU HX
MOCJIEICTBUM;

4) 6e3omacHoe 0OpalieHne ¢ TOPIOYUMHU 1
TOKCUYHBIMU BEIIlECTBaMH,
71a00paTOpPHBIM 000PYI0BAaHUEM;

5) NPUTOTOBIIEHUE PACTBOPOB 3aJaHHOU
KOHIIEHTpalluid B ObITy M  Ha
IIPOU3BOJICTBE.

YcTHBIM ompoc.
Pe3ynbratsl
BBITIOJIHEHHUS U
3aIIUTHI
MPaKTUYECKUX
3aHATHI U
1a00paTOPHBIX PadoOT.
Pe3ynbTaTh!
BBITTOJIHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITEIIbHOMN
paboTHI.

Ye. [IpoBonTE:
CaMOCTOSITEIIbHBIN MTOUCK
XUMHUYECKOM  uHpopMamuum  C
HCII0JIb30BAHUEM pa3IMYHBIX
HMCTOYHUKOB - (Hay4Ho-
MONYJISIPHBIX U3JIaHuH,
KOMITHIOTEPHBIX ~ 0a3  JIaHHBIX,
pecypcoB Nurepuera);
HCII0JIb30BATh KOMITBIOTEPHbBIE
TEXHOJOTHH JUisi 00paboTku U
nepegayn XUMHYECKON

1) Hcnonb3oBaHue OCHOBHOM yueOHOMU
JUTEpaTyphl JJs TOUCKA XUMHUYECKOU
nHpoopManuy;

2) WCNONIb30BaHHE  JOMOJHHUTEIbHBIX
JTUTEPATYPHBIX HCTOYHUKOB;

3) uCnOIB30BaHUE UHTEPHET-PECYPCOB;
4) cocTaBleHHWE TIPE3CHTAMHA ISt
00paboTKH U MIPeJICTaBICHUS
XUMHYECKON MH(pOpMaIuy;

5)  aHaJM3MpPOBAaHUE  HUCMOJIb3YEMBIX
HCTOYHHKOB.

YcTHBIN omnpoc.
Pe3ynbrarsl
BBITIOJIHEHUS U
3aIIUTHI
MPaKTUYECKUX
3aHATHI U
ab0paTOPHBIX padoT.
Pe3ynbTaTel
BBITIOJTHCHUS
BHEAYJUTOPHOMU
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nHpOpMaIMU U e€ TPEICTABICHUS
B pa3IM4HBIX (hopmax

J.1,2,45,6,7,8,9,10,11,12,13,14,15
M.1,2,3,4,5,6,7,9

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

JIP 2,4, 16, 23,30

CaMOCTOSTEILHON
paboThI.

3HaTh:

31.Baxueiiniue XUMHUYECKUE
MOHATHUS: BEUIECTBO, XUMHYECKUI

3JICMEHT, aToM, MOJICKYJIa,
OTHOCHTEIILHBIC aTOMHEIC u
MOJIEKYJISIPHBIE ~ MacChl,  HOH,
AJUIOTPOIIHUS, H30TOIIBI,
XAMHYECKast CBSI3b,

ANEKTPOOTPHULATEIBHOCTb,
BaJICHTHOCTh, CTETIEHb OKHUCIICHHUS,
MOJIb, MOJISIpHASI Macca, MOJISIPHBII

00béM Ta3000pa3HBIX BEINECTB,
PacTBOPBI, AIEKTPOJIUAT 51
HEDJICKTPOJIHUT,

ANEKTPOJIUTUYECKAs AUCCOLUALINS,
OKHUCIIUTEIb U BOCCTAHOBUTEIbD,
OKHUCJICHHE M BOCCTAHOBJICHHE,
TeroBoi  3ddexkr  peakiuu,
CKOPOCTb XHWMHYECKOW pEaKIMH,
KaTaJau3, XUMHUYECKOE PaBHOBECHE,
YIJIEPOIHBIN CKEJIET,
(GbyHKIIMOHANBbHAS rpymnmna,
U30MEpPHsl, TOMOJIOTHS

J1.1,2,45,6,7,8,9,10,11,12,13,14
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 ¢GOpMyITHPOBKH
BaXXHEHUIIINX XMMHYSCKH ITOHATHIH;

2) NepEeYuCIIeHHe CYILIECTBEHHBIX
MIPU3HAKOB TTOHSTHS;

3) ycTaHOBJIEHUE CBSI3M JAHHOTO MOHSTHS
C IpyrumMu, panee chopMUPOBAHHBIMH;

4) npuBeACHHUE pa3HBIX  CIOCOOOB
BBIPA)KCHUS TIOHATUM;
5) HCIIONIb30BaHUE  Ba)KHEHIINX

XUMHWYCCKUX IIOHATHA JIA 00BICHECHUS
OTACIBHBIX (1)aKTOB U SIBJICHUH.

YcrHblii onpoc.
Pe3ynbratsl
BEITIOJTHEHUS U
3aIUTHI
MIPAKTUIECCKIX
3aHATUN U
J1a00paTOPHBIX padoT.
Pe3ynbTaTel
BBITIOJTHEHUS
BHEAYJUTOPHOMU
CaMOCTOSITETTbHOM
paboTHLI.

32. OcHOBHBIE 3aKOHBl XHMHH:
COXpAaHEHUsT  MAacChl  BELIECTB,
MOCTOSIHCTBA COCTaBa  BEIIECTB,
[lepuoanueckuii 3aKOH

J.1.MeHnneneeBa

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

11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) Bocmpoussenenue (HopMynHpoBKU
3aKOHOB;

2) TpUMEHEHHEe 3aKOHAa COXPaHEHUs
Macchl  BEUIECTB  INPU  HAMUCAHUHU

XUMHUYECKUX YPAaBHEHMII;

3) mnpuMEHEHHE 3aKOHA IIOCTOSHCTBA
COCTaBa BEHIECTBA MJIsi yCTAHOBJICHUSA
NpOCTEHIIeH MOJEKYISIPHOH (HOPMYITbI
BEIIECTBA;

4) uWCnoJb30BaHME 3aKOHA OOBEMHBIX
OTHOILIEHUN TIIpU pEUIEHUH PaCUYETHBIX
3a1ad4;

VY cTHBIN onpoc.
Pesynbratsl
BBITIOJTHEHUS U
3aLUTHI
MIPAKTUYECKHUX
3aHATHI U
1a00paTOPHBIX PadoOT.
Pe3ynbTaTe!
BBITIOJTHEHMSI
BHEAYJUTOPHON
CaMOCTOATEIILHON
paboTHl.
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5) monuManue cmbicaa [lepuoanueckoro
3aKOHa JI.1. MeHnaeneeBa "
HCIIONB30BaHUE €ro i1 KauyeCTBEHHOI'O
aHajM3a U 000CHOBAHHUS

OCHOBHBIX 3aKOHOMEPHOCTEH CTPOCHHS
aTOMOB, CBOMCTB XMMHYECCKHUX 3JICMCHTOB
M UX COCAUHCHMI;

6) YCTAaHOBJICHHE 3aBUCUMOCTH MEXIY

CTPOCHHEM aToMa U XUMHYECKHUMH
CBOMCTBAMH JJIEMEHTA.
33. OcHoBHbIC TeEOpHH XHMHUH: | 1) Bocnpoussenenue OCHOBHBIX | YCTHBIN OMIIpoOC.

XUMHYECKON CBSI3U,
AJIEKTPOJIUTAYECKOMN
JUCCOILHAINH, CTPOEHUS

OPraHWYECKUX M HEOPTaHMYECKHX
COCTUHEHUN

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

IIOJIOKEHUN XUMMUYECKUX TEOPUH;

2) NMPUMEHEHHE OCHOBHBIX IOJIOKCHUI
XUMHUYECKUX TEOpUH (CTpOEHMsI aroma,
XUMHUYECKON CBSI3U, AJIEKTPOIUTHUYECKOMN
JUCCOLMAIMU, KHUCIOT W OCHOBaHWI,
CTPOEHHUSI OpPraHUYECKUX COCAUHEHUH,
XUMHYECKONM KUHETHKH) Ul aHaiusa
CTPOEHHUSI U CBOWCTB BEILIECTB;

3) 00BsicHEHHE IPUMEHUMOCTH
M3yYEHHBIX XUMUYECKUX TEOPUH.

PesynbTatel
BEITIOJTHEHUS U
3aIUTHI
MIPAKTUIECCKIX
3aHATHI U
J1a00paTOPHBIX padoT.
Pe3ynbTaTel
BBITIOJTHEHUS
BHEAYJUTOPHOMU
CaMOCTOSITETTbHOM
paboTHLI.

34. Baxseilmue BemecTBa WU
MaTepHasbl: Ba)KHEUIINE METaJlIb
U CIUIaBbl, CEpHas, COJIsHas,
a30THasT W YKCYCHas KHUCIIOTBI;
OJlaropofHBIE  Ta3bl, BOJOPO],
KHCJIOPOJI, TaJIOTEHBI, WICJIOYHBIE
METaJlJIbl; OCHOBHBIE, KUCIIOTHBIE U
am(oTepHbIe OKCHUBI "
TUJIPOKCH/IBL, IEJI0YH,
YIIEKUCIIBIA M YrapHbld TIasbl,
CEpHUCTBIA Tra3, aMMHUaK, BOJA,
NPUPOAHBIN Ta3, METaH, OJTaH,
STHWJIEH, alleTUJIEH, XJIOPUJ] HaTpHS,
KapOoHar U ruapokapboHar
HaTpus, KkapOboHatr u ¢ocdar
KaJIpLus, OeH3ou1, METaHOI,
9TaHOJ, CIOKHBbIE 3(UPBI, KHUPHI,

MbUIa, MOHOCaXapubI(TI0K03a),
JUCaXapuIbl (caxapo3sa),
MOJIMCaXapHUIbI (kpaxman u
[IEJUTI0JI034), AHUWJIVH,
aAMUHOKHCIIOTHI, oenku,

HNCKYCCTBCHHBIC W CHHTCTHYCCKUC
BOJIOKHA, Kay4YyKH, IJIaCTMAaCChI

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

11.1,2,3,4,5,6,7

JIP 2.4, 16, 23,30

1) Hanumcanue u BOCHpOU3BEIEHUE
bopMyn  BaKHEMIIMX  XMMHUYECKHX
BEIIIECTB;

2) KiIacCuPpHUIUPOBAHUE HEOPTAaHUYCCKIX
Y OPTAaHWYECKUX BEIIECTB;

o BCEM U3BECTHBIM
KJIACCU(UKANMOHHBIM TIPU3HAKAM;

3) yCTaHOBIEHUE 3aBUCHMOCTH MEXIY
MIPAKTUICCKUM IMPUMEHEHHEM BEIICCTB H
UX COCTaBOM, CTPOEHHEM U CBONCTBaMH;
4) mepeuddcieHWe PONM W 3HAYCHUS
JTAHHOTO BEIIECTBA B MPAKTHUKE;

5) oOBsicHEHHE OOImUX CHOCOOOB W
MIPUHIIMIIOB TIOy4eHUs Hanbolee
B2KHBIX BEIIECTB.

VYcTHBIi ompoc.
Pesynbrartsl
BBITIIOJTHEHUS U
3aLUTBI
IIPAKTUYECKHUX
3aHATHI U
1a00paTOPHBIX PadoOT.
Pe3ynbTaThl
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOATEIILHON
paboTHI.
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5. HEPEYEHb UCIIOJb3YEMbBIX METOJ0OB OBYUEHUSA

5.1 ITaccuBHEIE: JIEKIUH (TCOPETUUECKUE 3aHSATHS), ONIPOCHI, TPAKTHYSCKHUE U JIADOpaTOPHBIC
3aHSATHUS.

5.2 AKTUBHBIC U HHTEPAKTUBHBIC: MHUHU - KOH(PEPEHIHS.
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