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1. TACITIOPT PABOYEN ITPOI'PAMMBI YYEEHOM MCITUIIJIMHBI
XUMUs
1.1. ObsacTh npuMeHeHus1 padoueii MPOrpaMMbl
PaGouas mnporpamMma y4eOHOW IUCHUIUIMHBI SBJISIETCS YacThIO OCHOBHOM
o0pa30BaTeabHONl MPOrpaMMbl MOATOTOBKH CIELHUAIUCTOB CPEIHEro 3BeHa (nanee —
IITICC3) B cootBercTBru ¢ PI'OC no cnenuanpHocTy (cnerpanbHocTsaM) CIIO
08.02.05 CTpouTeJIbCTBO M IKCIIYATALUSA ABTOMOOU/IBHBIX 10POT U 23POAPOMOB

PaGouas mporpamma yueOHOW TUCIUTIIIMHBI MOXKET OBITh MCIIOJIh30BaHa ISl mpodeccuid
HAYagbHOTO  MPOGECCHOHATBPHOTO  O0pa30BaHMSA M CHEIHAIBHOCTEH  CpPEIHEro
npo¢eCCUOHATILHOTO 00pa30BaHUsI.

1.2. MecTo yyeOHOM qucuunnHbl B cTpykrype [HIICC3:

VYyebHas qucruIuinHa «XUMUS» SBISETCS YU4EOHBIM IPEIMETOM IO BBIOOpPY U3
oOs3aTenbHON TpenMeTHON obmactu «EctectBennbie Haykm» PI'OC cpennero obiiero
oOpa3zoBaHus.

B mpodeccuonanbHbix 00pa3oBaTeNbHBIX OpPraHU3aIUsAX, PEATH3YIOIIUX 00pa3o-
BaTEJIbHYIO MPOrpaMMy CpelHero oOuiero oopasoBanus B mnpezenax ocsoeHus OITOIT
CIIO na 6a3e OCHOBHOrO 00IIero oOpa3oBaHusA, y4eOHas AMCIMUIUIMHA «XHUMHS»
u3zydaetrcs B oOmeoOpazoBarensHoM Iukie ydeOHoro miana OITOIT CIIO na 6asze
OCHOBHOTO 00111ero 00pa3oBaHusl ¢ MoJyueHueM cpeaHero oobmero odpazosanus (I111-
KPC, ITIICC3).

B yueOHnbIx ianax [TIIKPC, ITIICC3 mecto yueOHOW AUCIUILUIUHBI B COCTA-
Be 00111e00pa3oBaTeIbHBIX YUCOHBIX AUCIUILINH MO BRIOOPY, popMupyeMbIx u3 o0s3a-
TeNIbHBIX TpeaMeTHbIX obnacteit @I'OC cpennero obdiiero odbpazoBanus, s npodec-
cuit CI1O u cnermmanpHocTeir CI1IO cooTBercTBytROMmIEero mpoduist mpodheCcCHOHATBHOTO
oOpa3oBaHUs.

1.3. Hean wm 3amaum y4eOHOH IUCHUIUIMHBI — TpeOOBaHMA K pe3yJbTaTam
OCBOCHMS Y4eOHOI IUCIUIINHBI:
JIOCTUKCHUE CIICAYIOMINX IeJIen:

* (dopMupoBaHHUE y OOy4YarOUIUXCS YMEHHUS OIEHUBATh 3HAYUMOCTh XHMHYECKOTO
3HAHUSA JJIS1 KOKJIOTO YEJIOBEKa;

* (opMupoBaHUE Y 00yUYaOIIUXCS LETOCTHOTO MPEJACTABICHUSI O MUPE U POJIU XU-
MUU B CO3JJaHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpA; YMEHUS
OOBSACHATH OOBEKTHI U TMPOIECCH OKPYKAIOIIEH TeHCTBUTEILHOCTH: MPUPOTHOMH,
COLMAJIbHOM, KyJIbTYPHOM, TEXHUYECKOU CPEIbl, — HUCIOIB3YS JJIS 3TOTO XUMUYE-
CKHE 3HAHUS;

* pa3BuUTHE Y OOyYarONIMXCS YMEHUHN pa3nnyaTh (akThl U OLIEHKH, CPABHUBATH OIle-
HOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSIMU OLEHOK U CBSI3b KPUTEPHUEB C
OTIPEJICTICHHON CUCTeMOM IIEHHOCTEH, (OpMyIUpOBaTh K 0OOCHOBBIBATH COOCTBEH-
HYIO MO3UIIHIO;

* npuodOpeTeHre 00y4aroIMMUCS OIbITa PA3HOOOPA3HOMU JIeSITEIIbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS;, KJIIOUEBBIX HABBIKOB, MMEIOIIMX YHHBEpPCAJIbHOE 3HAUEHHUE IS
pa3IUYHBIX BUJIOB JEATEIbHOCTU (HABBIKOB pEIICHUS MPOOJeM, NPUHSATUS pellie-
HUH, MTOUCKA, aHaJM3a U 00paboTku MHGOPMAIMN, KOMMYHUKATHBHBIX HABBIKOB,
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HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, 0€30MIaCHOTO OOpAICHUs C BEIIECTBAMU B
MOBCETHEBHOM KU3HH).

JIOCTHKEHUE CTYJICHTaMHU CIIEAYIOLIMX Pe3yJbTaTOB:

JAUYHOCHbBIX:

— YyBCTBO TOPJOCTH M YBOXCHUS K UCTOPUU U JOCTHKCHHUSIM OTEYECTBEHHOW XU-
MUYECKOW HAYKH; XUMUYECKH TPAMOTHOE MOBEJICHHE B MPOJEeCCHOHAIBHOM /1es-
TEIHHOCTH M B OBITY NMpHU OOpaIlleHUU C XUMUYECKUMHU BEIIECTBAMH, MaTepHa-
JaMH U IpoLeccamy;

— TOTOBHOCTH K MPOJOHKEHUIO 00pa30BaHus U MOBBIMICHUS KBAIM(DUKAIIUU B U3-
OpaHHOM TpodecCUOHATLHON NESITEIHPHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMHYECKUX KOMIIETEHIIUH B 3TOM;

— yMEHHUE UCIOIb30BaTh JOCTHKEHHS COBPEMEHHOW XUMUYECKON HAYKH M XUMH-
YECKUX TEXHOJIOTHH /IJIsl MOBBIIICHHS] COOCTBEHHOT'O MHTEJUIEKTYAIbHOTO Pa3BH-
THUSI B BBIOPAHHOW MTPO(PECCUOHAIBHOMN AESITENbHOCTH;

Memanpeomemuaix:

— HCHOJIb30BAaHUE PA3JIMYHBIX BUIAOB ITO3HABATEIBHOU JAEATEIIBHOCTA U OCHOBHBIX
WHTEJUICKTYaJIBHBIX ONeparyii (TOCTaHOBKY 3a7a4u, (OPMYyIMPOBAHUS TUIIOTE3,
aHaM3a U CUHTE3a, CPAaBHEHMsI, 0000IIEHNs, CUCTEeMAaTU3aIliH, BBISIBJICHUS TIPH -
YUHHO-CJICJICTBEHHBIX CBSI3€M, MOMCKAa aHAJIOroB, (POPMYJIUPOBAHUS BHIBOJIOB)
JUISl PELICHUs MOCTABJICHHOW 3aJa4d, NPUMEHEHUE OCHOBHBIX METOJIOB IO3HA-
HUs (HaOMIOJCHUS, HAYYHOT'O SKCIIEPUMEHTA) I U3YUCHHS PA3IUIHBIX CTOPOH
XUMHYECKUX OOBEKTOB W MPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIUMOCTD
CTaJIKUBAThCA B podeccuoHanbHOU chepe;

— HUCIOJB30BAaHUE PA3JIUYHBIX HMCTOYHUKOB JUISI TOJYYEHUS XUMHUYECKOU
uH(popMaIuu, YMEHUE OLEHUTh €€ JOCTOBEPHOCTH ISl TOCTHXKCHHS XOPOIIHMX
pPE3YyIBTAaTOB
B mpodeccuoHanbHOMU chepe;

npeomemmuuplx:

— chOpPMUPOBAHHOCTh MPEACTABICHUN O MECT€ XMMUHU B COBPEMEHHOW Hay4YHOMU
KapTUHE MUpa; TMOHUMAaHHE POJU XUMUU B (OPMUPOBAHUM Kpyrozopa u
(GYHKIIMOHAILHOW TPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS MPAKTUYECKUX 3a/1a4;

— BJIQJICHUE OCHOBOIIOJATAIONIMMHA XUMHUYECKUMHU TOHSITUAMH, TECOPUSIMH, 3aKO-
HAMU M 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMHYECKOW TEPMHUHO-
JIOTUEH U CUMBOJIMKOM;

— BJIQJICHUE OCHOBHBIMU METOJAMH HAYYHOTO IO3HAHHWS, UCIIOJIb3YEMBIMH B XH-
MUU: HAOJIIOJICHUEM, OITMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHUE 00pa-
0aTpIBaTh, OOBACHATH PE3YyJIbTaThl MPOBEICHHBIX OMBITOB W JIEJATh BBHIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCThH MPUMEHSITh METOIbl TTO3HAHUS TIPHU PEIICHUH TPaK-
TUYECKUX 33]1a4;

— c(OpPMUPOBAHHOCTb YMEHHS JaBaTh KOJIMYECTBEHHBIE OIIEHKU M MPOU3BOIUTH
pacyeTsl 0 XUMUYECKUM (POpMYJIaM B YPaBHEHUSM;

— BJIaJICHUE MPAaBUIAMU TEXHUKHU 0€30MACHOCTH MPU UCIOIb30BAHUU XUMUYECKUX
BEILIECTB;

— c(OpMHUPOBAaHHOCTh COOCTBEHHOW TMO3WIMUA IO OTHOIIEHUIO K XHUMHYECKOU
uH(bOpMaIINH, TOTYy4aeMO U3 Pa3HbIX HCTOYHHKOB.



1.4. Kosin4yecTBO 4aCOB HA OCBOEHUM padoyeil MPorpaMMbl y4eOHOM TUCIUIIIUHBI
B COOTBETCTBUH € Y4eOHBbIM miaanoMm (YII):

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyudatomerocst 78  4acoB, B TOM YHUCIIE:
00s13aTeIbHON ayIUTOPHOU y4eOHON HArpy3Ku o0ydaromerocsi 78 49acos.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUTIIMHBI

2.1. O0bem yueOHOM TMCHUIIMHBI M BUABI Y4e0HOH PadoThI

Bua yueO6Hoil padoThl Oobvem uacos
MakcumanabHasi yueOHast HAarpy3ka (Bcero) 78
Oobs13aTe1bHARA ayAUTOPHAA y4eOHAas HArpy3Ka (Bcero) 78
B TOM YHCJIE:
nabopaTopHbie pabOThI 22
IIPAKTUYECKUE 3aHATHS 8
KOHTPOJIbHBIE paOOThI -
KypcoBas paboTa (IIpoeKT) (eciu npedycmompeno) -

HUmozcosas ammecmayus 6 popme ough.3auema 6o 2 cemecmpe




2.2. TemaTu4eckuii IJIaH U co/iepKaHue Y4eOHOM IMCUMILIHHBI XUMUS

HaumeHoBaHue pa3eioB U TeM

Conep:xanue y4eOHOT0 MaTepuaJia, JIaGopaTopHbie padoThl H MPAKTHYECKUE 3aHATHS,
CcaMoOCTOfITeJIbHAs paboTa 00y4alomuxcs

0O0bem
4acoB

Yposensb
OCBOEHHUSI

2

4

BBenenne

Coaep:xanue yueOHOro MaTepuasa.

Hayunple MeTOMBI MO3HAHUS BEUICCTB M XMMHYCCKHUX SIBICHHWHA. PONb SKCIEpUMEHTa W TCOpPUH B
XUMUH. MOJICITMPOBaHHE XMMUYECKHX MPOIECCOB. 3HAUCHNE XUMUU TpH ocBoeHuu npodeccuii CI1O u
crermanbHOocTed CITIO Texaudeckoro mpoduis mpodecCHoHAIBHOT0 00pa3oBaHUsl.
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Tema 1.1.
OCHOBHI)IG IIOHATHUA U 3aKOHBI
XUMUN

Conep:xanue y4efHOro MaTepuaja

1

OcHoBHbIe NOHATHA XMMHH. BeniectBo. AToM. Monekyna. XUMHYECKUN 3JIEMEHT. AJIJIOTPOIHUS.
IIpocTeie u cnoxxHble BellecTBa. KauecTBEHHBIM M KOJIMYECTBEHHBIM COCTAB BEILIECTB. XUMUYECKHE
3Haku ¥ Gopmyiiel. OTHOCHTENIbHBIC aTOMHAsI M MOJICKYJIsspHast Macchl. KonyecTBo BeriecTna.

OcHoBHble 3akOHbI XuMuM. CrexuoMmeTpus. 3aKOH COXpPAaHEHHsI MAacChl BEILECTB. 3aKOH
MTOCTOSTHCTBA COCTaBa BEIECTB MOJIEKYISIPHON CTPYKTYpBL. 3aKOH ABOTaIpO W CIEACTBHS W3 HETO.
PacuerHble 3aauM Ha HAXOXXKIEHUE OTHOCUTEIBLHOW MOJIEKYJSIPHOM MAcChl, ONPEIECIICHUE MacCOBOM
J0JIU XUMHNYECCKUX DJICMCHTOB B CJIOJKHOM BCLICCTBC.
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Tema 1.2.

IIepnoauueckuii 3aKoH U
IIepnoguueckas cucrema
XUMHYECKHX 3JEMEHTOB JI.
. MeHnnieneeBa u cTpoeHue
aToMa

Conep:xaHue y4eGHOro MaTepHuaJia:

1

Hepuoanueckuii 3axkon [I.U.MenneneeBa. Otkpeitne [I.M.MenneneeBsiM Ileproamdaeckoro
3akoHa. [lepwommueckuii 3akoH B QopmynupoBke JI.M.MenneneeBa. Ilepumomuueckas Tabnuia
XMMHUUYECKHX 3JEMEHTOB — rpaduyeckoe oToOpakeHHe Iepuoandeckoro 3akoHa. CTpykrypa
NIEPUOANYECKON TabJIMIIBL: IEPHOJIBI (MaJIble M OOJIbIINE), IPYIIIBI (T7aBHAs U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon /I.U. Menoeneesa. ATom — ciioxkHas yactuna. Sapo
(IPOTOHBI ¥ HEHTPOHBI) M 3NEKTPOHHas oOosouka. V3oromel. CTpoeHHE 3JIEKTPOHHBIX 000J0YEK
aTOMOB JJIEMEHTOB MajbIX IepuomoB. OCOOSHHOCTH CTPOEHHMS ODJIEKTPOHHBIX O0O0JOYEK aTOMOB
AJIIEMEHTOB OONBIINX TEPHUOIOB (TIEPEXOMHBIX 3IIeMeHTOB). lloHsATHE 00 opOuWTamsax. s-, p- u d-
opOuTany. DNEeKTPOHHbIE KOHYUTYpaLMK AaTOMOB XUMUYECKUX 3JIEMEHTOB.

CopemenHasi opmynupoBka [lepuoguueckoro 3akoHa. 3HaueHue I[lepuoauyeckoro 3akoHa H
[Tepropnueckoli cucteMbl XuMuueckux onemeHToB J[.M.MeHzneneeBa Juisi pasBUTHA HayKd H
TTOHUMaHHSI XUMHYECKOH KapTHHBI MHpa.

Tema 1.3.
CtpoeHue BeliecTBa

Cone

JKaHue y4eOHOro MaTepHaJjia:

Honnasi xumudeckasi cBa3b. KaTmoHbl, nx 0Opa3oBaHHME M3 aTOMOB B pe3yibTaTe Ipolecca
OKHCIIEHHS. AHHOHBI, X 00pa30BaHHWE M3 aTOMOB B PE3yNbTaTe IpOIlecca BOCCTAHOBIEHUS. VoHHas
CBSI3b KaK CBA3b MEXKIY KAaTHOHAMU W aHHOHAMH 3a CYET OJJICKTPOCTATHYECKOTO IPHUTSHKEHHUS.
Krnaccudukanms HOHOB: MO COCTaBy, 3HAKy 3apsja, HAIUYUIO THAPATHOW oOonouku. HoHHbIE
KpHUCTa/IHuecKue pemeTki. CBONCTBA BEIIECTB C HOHHBIM THIIOM KPHUCTAJNINYECKOM PELIeTKH.

KoBajienTHasi xuMu4eckasi cBfi3b. MexaHu3M 00pa3oBaHMs KOBAJIEHTHOH cBs3M (OOMEHHBIH U
JIOHOPHO-aKLENTOPHBIN). DNEKTPOOTPHUIATETLHOCTh. KOBaNeHTHBIE MOJSpHAs M HEMOJSIpHAsT CBSI3H.
KpaTtHOCTD KOBaNeHTHOI CBsI3U. MOINIEKyIspHBIE W aTOMHBIE KPHCTAJIMYECKHe pemeTku. CBoWCTBa
BEIIIECTB C MOJIEKYJISIPHBIMHU 1 aTOMHBIMH KPUCTANIMYECKUMH PELICTKAMHU.
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3 Merannuyeckasi cBsI3b. MeTajuinyeckass KpUCTaUIMYECKas peleTka W MeTaJIMdecKast
XUMUYecKasi cBsi3b. PU3NUECKUE CBOMCTBA METAJIIIOB.
4 ArperaTHble COCTOSIHMSI BelleCTB M BOAOPOAHAs CBsI3b. TBeproe, XUIKOE M Ta3000pazHOe
cocTosiHUs BemiecTB. llepexos BemecTBa M3 OJHOTO arperaTHoOro COCTOSHUS B Ipyroe. Bomopoanas
CBSI3b.
5 Yucrble BemecTBa U cMecH. [loHsatue o cmecu BeulecTB. ['OMOT€HHbIE U T€TEPOr€HHBIE CMECH.
CocTtaB cMecell: 00beMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MACCOBAsI TOJIS IIPUMeECEH.
6 MucnepcHble cucteMbl. IToHATHEe O aucnepcHoi cucreme. JucmepcHas dasza U IUCIEPCHOHHAS
cpena. Knaccudukarust 1ucrepcHbix cucteM. [IOHATHE 0 KOJIOUIHBIX CHCTEMAX.
Tema 1.4. Coaep:xkanue yueOHOro MaTepuaJa:
Bona. PactBopsl. 1 Bona. PacrBopel. PactBopenme. Boma kak pactBopurens. PacTBOpHMMOCTB — BEIIECTB.
DIEeKTPOIUTHIECKAS AUCCOIIUATITHS HacrlmenHsle, HEHACHIIEHHBIC, TEPECHIIICHHBIE PACTBOPHL. 3aBHCHMOCTh PAcTBOPHMOCTH Ta30B,
KHUJIKOCTEH M TBEPIBIX BEIIECTB OT Pa3IMYHBIX (haKTOPOB.
MaccoBasi 1011 pacCTBOPEHHOI'O BELIECTBA. 4
2 DJIEKTPOJUTHYECKAS JUCCONMANMA. DICKTPOIUTHI ¥ HEIIEKTPOUTHL. DIEKTPOIUTHYCCKAs
auccoumanys. MexaHu3Mbl 3JE€KTPOJUTHUECKON AUCCOLMALMU Ul BELIECTB C Pa3JIM4YHBIMU TUIIAMHU
XUMHUYECKON CBSI3U. | MIOpaTHpOBaHHBIE W HETHIPATUPOBAHHBIE HMOHBI. CTENEHb JIEKTPOUTHICCKON
nucconuanui. CuibHbIe U clladble 3MeKTPOoIuThl. OCHOBHBIE TOJOXKEHHUS TEOPUH DJIEKTPOIUTHIECKON
Jnuccounanuu. KucioTel, OCHOBaHUS M COJM KaK 3JIEKTPOJIUTHI.
JlabopaTopHasi padora: 23
1 [IpuroroBiieHne pacTBopa 3aJJaHHON KOHIIEHTpalUU. 2
Tema 1.5. Conep:xanue yueOHOIr0 MaTepHaJia:
Knaccngukanms HeopraHneckux 1 Kucnorel m mx cBoiictBa. KuciioThl Kak 3J1€KTPONMTHL, MX KIACCU(PHKALMS MO Pa3IUYHBIM
COEIMHEHUI U UX CBOWCTBA IpU3HaKaM. XHAMHAYECKHE CBOMCTBA KHCIOT B CBETE TEOpHUU 3neKTponHTI/Iqec1<0f/'1 JOUCCOITUAIUHU.
OCOOCHHOCTH B3aWMOJCHCTBUS KOHIICHTPUPOBAHHON CEPHOH H a30THOM KHCIOT C METalIaMH.
OCHOBHBIE CTIOCOOBI TOTYIEHHS] KHCIIOTHL
2 OcHoBaHus u ux cBoiictBa. OCHOBAaHUS KaK DJIEKTPOJIUTHI, MX KIACCH(PHUKANNSA O Pa3THIHBIM
Mpu3HaKaM. XHUMUYECKHE CBOMCTBA OCHOBAHHMU B CBETE TEOPUHU DJIEKTPOTUTUYECKOW JUCCOIHAIIH. 8 1-2
PasnoxeHre HepacTBOPUMBIX B BOJIC OCHOBaHUiT. OCHOBHBIC CIIOCOOBI MOJTYUCHHSI OCHOBAHH,
3 Coau n ux cpoiictBa. Conu kak 37eKTpoiauTsl. CoMu cpeiHue, KUCIble U OCHOBHBIE. XUMUYECKHE
CBOWCTBa COJIEii B CBETE€ TEOPUH DIIEKTPOJIMTHUECKOH muccoumanuu. CrocoObl MOJy4eHHs COJeH.
IMuaponus coneil.
4 Oxcuaspl n ux cBoiicrBa. CoeoOpasyromnue U HecolicoOpasyromue okcuabl. OCHOBHEIC, aM(DOTEpHBIC
Y KUCIIOTHBIC OKCHJIBI. 3aBUCHMOCTD XapaKTepa OKCHJIA OT CTECIICHA OKHCIICHUS 00pa3yIOIIEro ero
MeTaja.
JlabopaTopnasi paGora:
1 HcnbiTanue pacTBOPOB KUCIOT UHIAUKATOPAMH. 2 3
2 HcnbiTaHue pacTBOPOB 1IE€0U€H HHIUKATOPAMH. 2
Coaep:xkanue yueOHOro MaTepuaa: 8 1-2
Tema 1.6. 1 Kiaccudukanus XuMuyeckux peaknuid. Peakuyu coequHeHMs, pa3noKeHusl, 3aMEIICHNs,

XuMHuJeckue peakunu

obmena. Kartanutnyaeckue peaknun. QOpaTUMBbIe 1 HEOOpATUMBIC peakilni. | OMOTeHHBIE 1




reTePOreHHBIC PEAKIUK. DK30TCPMUUCCKUE U DHIOTEPMUYECCKHEe peakuuu. TemioBoit a¢dext
XUMHUYECKHX peakiuil. TepMOXUMUYECKHe YpaBHEHHUS.

OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE pPeaKkuumn. Crenexnn OKHMCJICHUA. OKUCIUTENb n
BOCCTaHOBJICHHE. BoccTaHOBUTEIIF M OKHCIICHHE. MCTO,Z[ JJICKTPOHHOTI'O Oamanca JJIA COCTAaBJICHHUA
ypaBHeHI/Iﬁ OKHUCJIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKuni/i.

CkopocTb xuMuuyeckux peakuuii. [loHsTHEe 0 CKOPOCTM XMMHUYECKMX peakuui. 3aBUCHUMOCThb
CKOPOCTH XWMHYECKHX DPEaKIUi OT pa3NuYHbIX (PAaKTOpOB: MPUPOABI PEATHPYIOMIMX BEIIECTB, HX
KOHIIEHTPAIIUH, TEMIIEPaTyPhl, HOBEPXHOCTH COMMPUKOCHOBEHHS M MCIIOJIH30BAHMSI KAaTAJIN3aTOPOB.

4

Oo6patuMocTh XUMHYecKHX peakuuii. OOpaTuMble W HEOOpaTHMBIE pPEaKIUH. XUMHUYECKOe
paBHOBECHE U CIIOCOOBI €ro CMEICHHSI.

JlabopaTopHast paGora

1

PeaKI_[I/ISI 3aMCIICHUA MEOU KEJIE30M B paCTBOPE MEAHOI'0 KyImopoca. PCaKHI/II/I, naymue c

00pa3oBaHNEM 0CaJIKa, Ta3a WM BOJIBI. 2
2 3aBUCHMOCTb CKOPOCTH B3aMMOJCHCTBHS COJITHON KHCIIOTHI C METAJUIAMU OT WX IPH-POJBL. 2 2-3
3 3aBHCUMOCTh CKOPOCTH B3aUMOJECHCTBUS LIMHKA C COJITHOW KUCJIOTOH OT €€ KOHIIEHTpalUu. 2
4 3aBHCHMOCTb CKOPOCTH B3anMoecTBus okcuia Mean (11) ¢ cepHoi KNCIIOTOH OT TeMIlepaTyphl. 2
Copep:xanue yueOHOT0 MaTepuaJia:
Tema 1.7. 1 Metamibl. OCOOEHHOCTH CTPOEHHMsS aTOMOB M KPHCTALIOB. (DU3MYECKHE CBOMCTBA METAILIOB.
Meraser u HemeTaI bl Krnaccudukanms MeTaqsioB 1o pasiaMyHBIM — INpH3HAKaM. XUMHYECKHME CBOMCTBA METAJIOB.
DJIEeKTPOXUMUYECKUH psAx HanpshKeHHH MeTamwioB. Meramwtorepmus. OOmume crocoObl MOIy4YeHHs
MmetaiioB. [lorarie o meramurypruu. [IupoMeTamnyprus, THAPOMETAITYPIHS U 3IEKTPOMETAILTYPIHS. 4 1-2
CruiaBbl UepHBIC U IIBETHBIE.
2 Hemeranabl. OcoOeHHOCTH CTpoeHHsT aTOMOB. HeMeTamisl — mpocThie BElecTBa. 3aBUCHMOCTh
CBOHCTB T&JIOT€HOB OT WX IMOJOXEHHA B Iepuoandeckod cucreme. OKHCINTENBHBIE H
BOCCTaHOBHTEIBHBIE CBOICTBA HEMETAJUIOB B 3aBHCUMOCTH OT UX TIOJNOXKCHHS B  PsIy
IEKTPOOTPHUIIATEIBHOCTH.
IIpakTnyeckas padora Nel 2 3
1 Pemenne skcriepruMeHTANbHBIX 33/1a4.
JlabopaTopHas paGora: ) 23
1| [Tomyuenue, cobupanue 1 paclio3HaBaHUE ra30B.
Payten 2. Opranmyeckasi Xumus 32
Tema 2.1. Copep:xaHue yueOHOI0 MaTepHaJia 2 1-2

OCHOBHBIC TIOHSITHS OPTaHHYECKOU
XUMHUH U TEOPUSI CTPOCHUSI OpraHu-
YECKHX COEIUHEHUMN

1

IIpeamer opranuyeckoii xumuu. IlpupoaHsie, HCKYCCTBEHHBIE M CHHTETHYECKHE OPTaHUYECKHE
BemecTBa. CpaBHEHHE OPIraHNYECKHUX BEIIECTB C HEOPTaHWIECKHMHU.

BanentHocTh. XHMHMUECKOE CTpPOCHME KaK MOPSAIOK COEAMHEHHs aTOMOB B MOJEKYNbI IO
BaJICHTHOCTH.

Teopus crpoeHusi oprannyeckux coequnennii A.M.BytiiepoBa. OCHOBHbBIE NOJIOKEHUS TEOPUU
XHUMHUYECKOTO CTpOCHUs. M3omepus W H30Mepbl. XUMHUCCKHEC (OPMYJIBI M MOJCIH MOJCKYJT B
OpPraHnyYecKON XUMHH.

Knaccngukanus opranmueckux BeniectB. Kiaccupukanus BEIeCTB M0 CTPOCHUIO YIIIEPOIHOTO
CKelleTa M HaJW4Yuio (YHKIHMOHANBHBIX rpymm. ['omonornm u romonorus. Hawama HOMeHKIATypsbI
IUPAC.




Knaccndukanus peakumii B opranuyeckoi xumun. Peaknyn npucoeaunenus (rupupoBaHus,
raJOreHUPOBAHMS, THAPOTaJIOr€HUPOBAHNS, THApaTauy). Peaknnu oTmieruieHus (IeTuIprupoBaHus,
JIETHJIPOTJIOTeHUPOBaHUsL, Aeruaparaiun). Peakuuu 3amenienus. Peakuuy nzoMepusaumu.

JlaGopaTtopnas pa6ora:

1

W3rorosnenne Mo,uenef/i MOJICKYJI OPpraHN4CCKUX BCIICCTB.

Tema 2.2.
YTIeBogopoasl U UX IPUPOIHEIC
HCTOYHUKH

Coaep:xanue yueOHOIo MaTepuasa

1

AJikaHbl. ANKaHBI: TOMOJIOTHYECKHH psijI, M30MEpUS W HOMEHKIATypa ajlKaHOB. XHMHUYECKHE
CBOICTBa aJIKaHOB (METaHa, 3TaHa): TOpPEeHHeE, 3aMEILCHUE, Pa3IoKeHue, Jeruapuposanue. IIpuMmenenue
aJIKaHOB Ha OCHOBE CBOMCTB.

AJikeHbl. DTWIEH, €r0 MOJyuyeHHe (JETUAPUPOBAHUEM 3TaHA, NEHOIMMEpHU3aLneil MOIMITHIICHA).
I'omonoruueckuit psiz, U3oMepus, HOMEHKJIATypa aJKeHOB. XMMHUYECKHE CBOMCTBA 3TUJIEHA: TOpEHHUE,
KayecTBEHHbIE peakiuu (oOeclBeuyrMBaHHE OpPOMHOM BOABI W pPACTBOpa IEpPMaHraHaTa Kauus),
THApaTalys, moauMepusanys. [IpuMeHeHne 3THiIeHa Ha OCHOBE CBOHCTB.

Juenbl m kayuyku. [loHATHE O HOUEHAaX KakK YIIEBOIOPONAX C IBYMs JBOMHBIMH CBS3SMH.
ComnpspKeHHBIE THeHBl. XUMHYECKHe cBoicTBa OyTanmeHa-1,3 u nzomnpeHa: obecrBeynBaHne OPOMHON
BOJBI U MOJMMEpU3aLns B Kaydyku. HaTypasibHbIi U CHHTETHYECKHE KaydyKu. Pe3una.

AaxuHbL AnerwieH. XUMHYECKHE CBOWCTBA AaIleTWICHA: TOpPEHHE, OOecCIBEYMBAaHUEC OpPOMHOM
BOJIBI, TIPUCOSAWHEHHUH XJIOPOBOIOPOJa M THIpaTtamus. [I[puMeHeHune aleTnieHa Ha OCHOBE CBOWCTB.
MesxKmaccoBast U30MepHUs C aTKaIUCHaMHU.

Apenbl. benzon. Xumuyeckne cBoHcTBa  OeH3051a: TOpEHHME, PEAKIUM  3aMEICHHUS
(ranmorenmpoBanue, HUTpoBanue). [[puMeHeHne OeH3071a Ha OCHOBE CBOWCTB.

6

IIpupoaHble HCTOYHMKH YIJIeBOAOPOAOB. [IpupoIHbIii ra3: cocTa, IPUMEHEHHE B KAYECTBE
tormBa. Hedtes. Cocras u nepepadorka Hedru. [leperonka Hedru. Hedrenpoaykrsl.

JlaGopaTopHas pa6ora:

1

O3HaKOMJICHHE C KOJUIEKIMEeH 00pa3oB He(TH U IIPOJYKTOB €€ NepepaboTKy.

1-2

2

O3HaKOMJICHHE C KOHHGKHHGP'I Kay41yKOB U 06pa3uaMH I/ISZ[GJ'II/Iﬁ 13 PE3NHBI.

N

Tema 2.3.
Kucnopoaconepxkaime
OpPraHUYECKHUE COCTUHCHHUS

Cone

1

JKaHMe yueOHOro MaTepuasa

Cnuptsbl. [lorydenne sranHosna Opo)keHHEM TIIIOKO3BI M THIApaTanued STwieHa. | mapoK-cuibHAsS
rpymma Kak ¢pyHKIpoHaibpHas. [IoHsATHE O peenbHBIX OHOATOMHBIX CIIMPTaX. XUMHIECKHE CBOWCTBA
JTaHOJIA: B3aUMOJEICTBUE ¢ HATpUeM, 00pa3oBaHUE IPOCTHIX U
CJIOKHBIX 3()UpOB, OKKCIIEHHE B abaeru. [I[puMeHeHne 3TaHosia Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €T0
TIOCIJIEACTBHSA AJIsl OPTaHU3Ma YENIOBEKA M IPEIyIIPeKICHHUE.

I'muuepuH kak npeacTaBUTEIb MHOTOATOMHBIX CIUPTOB. KauecTBeHHAs peakiys Ha MHOIOaTOMHbIE
cnupTsl. [IprMeHeHre IIUIepHHa.

®enos. Duznueckue U XUMHUYECKUE CBOMCTBa (peHona. B3anMHOe BIHMsIHHE aTOMOB B MOJIEKYIIE
(deHOMa: B3aUMOJCHCTBHAE C THIPOKCHIOM HATPUsA M a30THOHM kucioTod. IlpumeHeHue QeHona Ha
OCHOBE CBOMCTB.

Anpaerugpl.  [loHstme 00 ampaermpax. AnpaerupHas Tpynna Kak — (QyHKIIMOHAJTbHAS.
®dopmanpIerul W ero CBOMCTBA: OKUCICHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTaHOBJICHHE B
cooTBeTCTByIOmMH crupt. [lomydeHwWe aipIeruoB OKWUCIEHHEM COOTBETCTBYIOIIUX —CIIHPTOB.
[Tpumenenne GopManbaeTuaa Ha OCHOBE €r0 CBOMCTB.




KapGonoBbie kuciaorbl. [loHATHe 0 KapOOHOBEIX Kuciorax. KapOokcmibHas Tpynma Kak
¢yHkmoHanbHas. ['oMosormueckuii  pAn  TPENCTbHBIX OJHOOCHOBHBIX KapOOHOBBIX  KHCIOT.
[Tomyuyerne kapOOHOBBIX KUCIIOT OKHCICHHEM ANbICTHI0B. XUMHUYECKHAE CBOUCTBA YKCYCHOM KHCIIOTHI:
o0iiue CBOiicTBa C MHUHEpPAJIbHBIMU KUCIOTAaMHU W peakuus stepudukanuu. [Ipumenenne ykcycHou
KHCJIOTHI Ha OCHOBE CBOMCTB. BrICIINe KUpHBIE KUCIOTHI Ha IpUMepe MaJbMUTHHOBOM U CTeapUHOBOM.

Cao:xuble 3¢pupbl U xkupbl. [lonydenne clnoxHBIX 3QuUpoB peakmueil dtepudukanmu. CIoXHBIE
3¢upHI B IPUpOAE, NX 3HaUeHHUE. [IpuMEeHeHNe CII0KHBIX 3()UPOB Ha OCHOBE CBOHCTB.

XKups! kak cioxHbie 3¢upsl. Knaccudukanus xupoB. XuMHYECKHE CBOWCTBA )KUPOB: THIAPOJIH3 U
THIPUPOBAHKE JKUIKUX )KUpoB. [[puMeHeHne »KUpOoB Ha OCHOBE CBOWCTB. Mbuia.

YraeBoabl. YTIeBoAbl, X KiIacCH(UKAIUSA: MOHOCaxapuabl (TIr0K03a, (pPyKTO3a), AMCAXapHIIbI
(caxaposa) u moaucaxapuibl (Kpaxmal U eJUTI0I03a).

I'moko3a — BemecTBO ¢ ABOMCTBEHHOW (YHKIHMEH — aibAeTHIOCITUPT. XUMHUYECKHE CBOWCTBA
[TFOKO3bI: OKHCIICHHE B TJFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOHT, CIIMPTOBOE OpOKCHHE.
IIpuMeHeHHE TIFOKO3bI HA OCHOBE CBOMCTB.

3HaycHWE YIJICBOJOB B JKMBOW TMPHPOJC W IKU3HM dUelOBeKa. [lOHATHE O peakmusx
MTOJIMKOHICHCAITNH 1 THAPOIIH3a Ha IPUMEpe B3aNMOIPEBPALICHUN: TITFOK03a <> TIOJIHCaXapH/I.

JlaGopaTopHas pa6ora:

1 PacTBOpeHne ranmeprHa B BoAe U B3auMozercTeue ¢ ruapokcugom menu (I0). 2
2 CBOIiCTBa YKCYCHOM KHCJIOTBI, O0IIIE€ CO CBOMCTBAMU MUHEPAJIBHBIX KHUCIIOT. 2 23
3 Jloka3zarenbCcTBO HEMPEAETbHOTO XapaKTepa sKUIKOr0 XKHUpa. 2 )
4 BsanmMopneiicTBre TII0K03BI B caxapo3bl ¢ ruapokcuaoM meau (1I). 2
5 KauecTBeHHast peakiusi Ha Kpaxmad. 2
Tema 2.4. Copep:xanue yueOHOTro MaTepHaJia
A3oTCoaepKaIne OpraHmIecKue 1 Amunbl. [Tonsitue 00 amuHax. Anudaruueckre aMuHbBI, UX Kiaccu(UKauusi U HOMEHKIATypa.
coeaunenust. [lomumepst AHWIMH Kak opranndeckoe ocHoBaHue. [lomydenne aHmmmHa w3 HUTpoOeH3oma. [Ipumenenne annHa
Ha OCHOBE CBOHCTB.
2 AMHHOKHUCIOTBL. AMHHOKHCIOTBI Kak aM{QoTepHble IHU(YHKIHOHAJIBHBIE OpPraHUYECKHe
COeIMHEHUsI. XUMHUECKHE CBOIICTBa aMHHOKHCIIOT: B3aUMOJICHCTBHIE C MIEI0YAMH, KHCIOTaMH U IPYT €
JIpyrom (peakius modukoHAeHcanuu). [lenTtuaHas cBsi3b v monumnenTuabl. [IpuMeHeHrne aMUHOKHCIOT
Ha OCHOBE CBOMCTB. 9
3 Beakn. IlepBudHas, BTOpUYHASA, TPETHYHAS CTPYKTYpPHI OCTKOB. XHMHUYECKHE CBOWCTBA OECIKOB:
TOpEHHe, JeHaTypalys, THAPOIIH3, IBETHBIE peakiu. buojornyeckrne GyHKIUN OEIKOB.
4 IMoaumepsl. besku u nonrcaxapuabl Kak OUOMOIMMEDBI.
5 IInacrmaccenbl.  [lonydyeHue NOAUMMEPOB peakUMEW NOJUMEPH3ALMM W MOJMKOHICHCALUH.
TepMomnacTHUHBIE M TEPMOpPEaKTUBHBIE MIacTMacchl. [IpeacTaBuTenu miacTMace.
6 Bonokna, ux kiaaccupukamus. [Tomyuerne BonokoH. OTAeIbHBIC MIPEACTABUTEIN XUMITUECKIX
BOJIOKOH.
JlaGopaTtopnas pa6ora: 2
1 PacTBOpenne OenkoB B BOJE.
2 OOHapy»eHue OeJIKOB B MOJIOKE M MsICHOM OyJIbOHE. 2
3 Jenaryparus pacTBopa Oellka KypUHOTO SIa CIIUPTOM, PACTBOPAMHU COJICH TSKEIBIX METAJIOB U MPH 2

HAarpcBaHUM.
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HpaKTH‘leCKOB 3aHATHEC

Pemenne OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha I/I,EleHTI/I(bI/IKaLII/IIO OpPraHn4C€CKuX COCI[I/IHCHI/Iﬁ.

Bcero

78

J11s1 XapaKTepUCTUKU YPOBHSI OCBOEHHsI y4eOHOro MaTepHalia HCIOIb3yI0TCs CllelyIoNe 0003HaueH s
2 — penpOayKTUBHBIH (BBIIOIHEHHUE JEATEIbHOCTH 110 00pasily, HHCTPYKIUH HIX IO PYKOBOJCTBOM);
3 — IPOYKTUBHBII (TUIAHUPOBAHHE U CAMOCTOSITEIILHOE BEIIIOJIHEHHE ASSATEIBHOCTH, PEIICHHE IPOOJIEMHBIX 3aa4).
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3. YCJIOBUSA PEAJIN3AIIMY YUEBHOM JUCIHUATLIMHBI

3.1. MarepuajJbHO-TeXHMYECKOEe oO0ecreYeHHe peaau3anvu  y4eOHOi
AUCUMIIUHBI:

VYyebHasg AUCHUIUIMHA peanu3yercs B ydeOHOM kabuHeTe «Kabuner xummum,
OMOJIOTUU U IKOJIOTHI

O6opynoBanue yueOHOTO KabuHeTa (J1TabopaTopuu, MaCTEPCKOMN):

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIINUXCS;

— pabodee MECTO IPErnoIaBaTes;

— KOMIUIEKT y4eOHO-HAIJISAIHBIX TOCOOUH 1 TIJIaKaTOB;

— pa3gaTOYHBIN MaTepual: IEPBOUCTOYHUKHA U OCHOBHBIC HOPMATHBHO-TIPABOBHIE
aKTHI;

- HaTypaJibHble OOBEKTHI, MOJIEIH, NPUOOPHl U HAOOPBI I MOCTAHOBKU J€-
MOHCTPAIIMOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA,

- PEaKTUBBI;

- BCTIOMOTaTENbHOE 000PYyI0BAaHUE U UHCTPYKIIHU;

Texnuueckue cpeacTsa 00y4eHUs:

— mHOTOdyHKIIMOHaIbHOE yeTporicTBo (1K, ckanep, mpunTep, Komup);
— KOMIBIOTEDP C JIMLIEH3UOHHBIM [TPOrPaMMHBIM 00€CTIEUEHUEM;

— MYJIbTUMEIUWHBIA IPOEKTOP

3.2. UudopmannonHoe odecneueHne 00ydeHust

Ilepedyens ucHoJb3yeMbIX y4eOHbIX u3aaHuil, UHTEepHeT-pecypcos,
JAOIOJTHUTEJIbHOM JIUTEPATYPHI

3.2.1 OCHOBHBIE UCTOUYHHUKH:

1. I'muaka, H.JI. O6mast xumus: ydyebnoe mocobue / I'muuka H.JI. —
Mocksa: KunoPyc, 2019. — 748 c. — (CIIO). — ISBN 978-5-406-06847-2. —
URL: https://book.ru/book/932114 (mara oOpamenus: 19.09.2019). — Tekcr:
AJIEKTPOHHBIM.

2. [apuun, A. I1. Oprannyeckas XuMusi B pUCYHKaX, TaOJIMIIaX, CXeMax:
yueOHoe nocodue / A. I1. Tapmmn. — Canxkr-Iletepoypr: XUMU3 AT, 2017. —
184 c. — ISBN 978-5-93808-285-4. — TekcT: 2JIEKTPOHHBIN // DIEKTPOHHO-0MO-
nuoteyHast cuctema [PR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/
67352.html — Pexum moctyna: aist apropusup. Ilonp3oBareneit
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3.2.2 JIonoaHUTEIbHBIE UCTOYHUKH (17151 BHITIOJTHEHUSI BHEAY AUTOPHOM CaMOCTOSI-
TEJTHHOU paboThI):

3.2.3 DnekTpoHHBIE 00Pa30BATEIBHBIC TPOTPAMMBI: -

3.2.4 NluTepHeT — pecypchl:

www.pvg.mk.ru (omumnuana «[lokopu BopoObeBbI TOpEI»).
www.hemi.wallst.ru (OGpa3oBaTenbHBIN CAaUT AJIsI MIKOJIBHUKOB «XHUMUS»).
www.chem.msu.su (D1eKTpoHHAast OMOIHOTEKA 10 XUMHH).

www.enauki.ru (MHTEpHET-U3JaHue A yuurened « EcTeCTBeHHbIE HAyKn» ).
www. Iseptember.ru (Metoanueckas razeta «IlepBoe ceHTIOP»).
www.hvsh.ru (kypHan «XuMus B IIKOJIEY ).

www.hij.ru  (kypHan « XUMHUSI 1 KUZHBY).

www.chemistry-chemists.com (3J1€KTpOHHBIN XypHaAT «XUMUKH U XUMUS» ).
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4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHUS YUEBHOM

T CTUTIIAHBI

KoHTpo.1b U OLleHKA PEe3yJIbTaTOB OCBOCHUS YUSOHOUW TUCITATIITUHBI
OCYIIIECTBIISIETCS TIPETIOIaBaTeIeM B MIPOIIECCEe: MPAKTHICCKUX 3aHATHH 1
1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKKE BHIITOJIHEHUSI 00YUYaIOIIUMUCS
WHIUBUYJIBHBIX 3aaHUM U T.1I.

Pe3yabTaThl 00yueHus
(ocBOEHHBbIEC YMEHMS,
YCBOEHHbIE 3HAHNS,

OCBOEHHbIE€ KOMIIETEHIIMH)

OCHOBHBIC MOKA3aTEJIN
OLIEHKH Pe3yJbTATOB

®opMbI M MeTO/IbI KOHTPOJISA B
OlIeHKH Pe3yJbTATOB
o0y4eHust

— c(hOPMHUPOBAHHOCTh MPEACTABICHHIHA
0 MECTE XMMHUH B COBPEMCHHOW Hay4-
HOW KapTHHE MHUpa; MOHHUMAaHUC POJIU
XUMHA B (POPMHUPOBAHUH KPYro3opa U
(hYHKIIMOHATBHOH TPaMOTHOCTH de-
JIOBEKA IJISl PENICHHUS TMPAKTHISCKHX
3a1a4;

— BJIaJI€HHE OCHOBOIIOJIATAlOIIUMH XH1-
MHYCCKAMH TOHATHSIMH, TCOPHIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBeE-
PCHHOE TIOJNB30BaHUEC XUMHUUYCCKOM
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

— BJIaJI€HHE OCHOBHBIMH METOaMH Ha-
YYHOTO TMO3HAHUS, HUCIIOIb3YEMbIMH B

XMMUU: HAOJIOJCHUECM, OIMCAHHEM,
U3MEPEHUEM, 3KCIICPUMEHTOM; YyMe-
HUE 00pabaTbIBaTh, OOBACHATH

pe3ynbTaThl NMPOBEICHHBIX OMNBITOB H
JelaTh  BBIBOJBI; TOTOBHOCTH |
CIOCOOHOCTh ~ MPUMEHSTh  METOJBI
MO3HAHUSl TNPH PELICHUH MpaKTH4e-
CKHX 3a]1ay;

—cOpMHPOBAHHOCTh YMEHHS JaBaTh
KOJIMYCCTBEHHBIC OLICHKH W IPOH3-
BOJMUTH pacyeTbl MO0 XHMHYECKHM
(hopMynaM U ypaBHEHUSM,;

—BIIAJICHUE NPAaBUJIAMH TEXHUKH Oe3-
OIIACHOCTH TP UCTIOIH30BAHUU XHMHU-
YECKUX BEIECTB;
—c(hOpPMHPOBAHHOCTE  COOCTBEHHOM
MO3UIMK 0 OTHOIICHHIO K XHMHUe-
ckoit wmH(popMaIyu, MoayyaeMoil u3
Pa3HBIX HCTOYHHKOB.

— c(hOPMHUPOBAHHOCTh TMPEACTABICHHUIHA
0 MECTE XMMHUH B COBPEMCHHOW Hay4-
HOW KapTHHE MHpa; MOHNMAaHUC POJIU
XUMHAA B POPMUPOBAHUH KPYTro3opa H
(hYHKIIMOHATTBHOH TPaMOTHOCTH de-
JIOBEKA IJISl PENICHHS TMPaKTHICCKHX
3a1a4;

— BJIaJICHHE OCHOBOIIOJIATAIOIIUMH XH-
MHYECKAMH TOHATHSIMH, TCOPHIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBeE-
PCHHOE TIOJB30BAaHUEC XUMHUYCCKOM
TEPMUHOJIOTHUEN U CUMBOJIMKOM;

— BJIaJIEHHE OCHOBHBIMH METOIaMH Ha-
YYHOTO TMO3HAHUS, MUCIIOIb3YEMBIMHU B

XMMHUH: HaONIOJICHUEM, OIHCaHHEM,
M3MEpPEHUEM, SKCIIEPUMEHTOM; yMe-
HUE 00pabaTsIBaTh, OOBSACHITH

pe3ynbTaThl NMPOBEICHHBIX OMBITOB H
JeJaTh  BBIBOJBI; TOTOBHOCTH |
CIOCOOHOCTh ~ NMPUMEHSTh  METOJBI
MO3HAHUSI TPH PELICHUH MpaKTH4e-
CKHX 3aJ1ay;

—c(opMHPOBaHHOCTH YMEHHUS 1aBaTh
KOJIMYCCTBEHHBIC OLICHKH W IIPOH3-
BOJMUTH pacyeTbl M0 XHMHYECKHM
(hopMyaM U ypaBHEHUSM;

—BIIAJICHUC NPAaBUJIAMH TEXHUKH 0Oe3-
OIIaCHOCTH IIPU UCTIONBb30BAHMU XHMH-
YECKUX BEILECTB;
—c(hOpPMHIPOBAHHOCTE  COOCTBEHHOI
MO3UIMM TI0 OTHOIIECHHIO K XHMHYe-
cKoil uH(pOpMaIyK, MoTydyacMoil u3
Pa3HBIX UCTOYHHKOB.

Texkymuii KOHTpOIb B hopme
YCTHOTO OIpoca M0 TeMaM;
3alIuTa MPAKTUYECKUX 3aHATHIA,
MOJrOTOBKA COOOLICHUN 1
JIOKJIa/I0B, TECTUPOBAHUE,
mudd.3ayer.

5.IlepedeHp UCTIOIB3YEMBIX METOJIOB OOyUCHHUS:

5.1 ITaccuBHBIE: OCHOBHBIE TUITBI U BUJIBI 3aHSATHUM, YTEHUE, ONPOCHI U T.1I.

5.2 AKTUBHBIE U UHTEPAKTUBHBIE: MO3TOBOM HITYPM, 3BPUCTHYECKHUE OeceIbl,
JTMCKYCCHH, KPYTJIBIE CTOJIBI, KEMC — METO/I, KOHKYPCBI CAMOCTOSITEIIbHBIX U
MPAKTUYECKUX PaboT, JEIOBBIE UTPHI U JIP.
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