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1. MACIIOPT TPOT'PAMMBI YUEBHOM JIUCHUTLTAHBI
XUMUs

1.1 O6aacTh NPpUMEHEHHUs] IPOTrPaAMMbI

[Iporpamma y4eOHOW JUCHUMIUIMHBI SBIISIETCA YacCThIO IPOTrpaMMBbl
MOJTOTOBKM CIIEIMAIUCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ PI'OC COO wu
®I'OC no cnenuansrocTsM CIIO: 15.02.08 TexHnonorus MalmmHOCTPOSHUSI.

Pazpaborana B cootBercTBuUu ¢ TpeboBanmsimu DPI'OC COO (Ilpukas
MunuctepctBa 00pazoBanusi U Hayku P® ot 17 mas 2012 r. Ne 413 "O6
yTBEpKIeHUH (GeepalbHOTO TOCYJapCTBEHHOTO O0pa30BaTEIBHOTO CTaHAApTa
cpenHero obmero oopazoBanus" (¢ usMeHeHusIMU 1 qonoiaHeHusmu 07.08.2017 r.
[Tpuka3z Muno6puayku Poccuu ot 29.07.2017 Ne 613) u peanusyercst B npoiiecce
OCBOCHMSI OOYYAIONIMMUCS MPOTPaMMbI TOJATOTOBKH CIIELIUAIUCTOB CPEIHETO
3BeHa (I[ITICC3), ¢ monydyeHnuemM cpeHero oomero oopa3zoBanusi, pa3padOTaHHOU B
cootBeTcTBUM ¢ Tpeboanusimu GI'OC CIIO.

1.2 MecTo yuyeOHOH TMCHMILIMHBI B CTPYKTYype OCHOBHOI mpodeccuoHaIbLHOI
o0pa3oBaTeJbHOM MPOrPaMMBbI:

JucnuninHa «XUMHSI» ABIISIETCS y4eOHbIM peIMETOM
oOmeoOpa3oBaTenpbHOl YacTu ecTtecTBeHHOHaydyHoro nukia PIr'OC yueGHOro
IJIaHa U CPeIHEro o0IIero oopa3oBaHusl.

B yueb6nom mnane I[ITICC3 yyeOHass qucHUIUIMHA XUMUS BXOJUT B COCTaB
o011eo0pa3oBaTeNbHbIX YYEOHBIX AMCLHMIUIMH, (OPMUPYEMBIX M3 00s13aTEIbHBIX
npeameTHbix obnacteit ®I'OC cpegnero obmero oOpa3oBaHus, MpeJIaraeMbIX
oOpa3zoBarenbHOM  opranm3zamueidt. Ilpy  »ToM  W3ydeHUWe  AUCIUIUIMHBI
peyCMOTPEHO Ha 0a30BOM YPOBHE.

1.3 Hean u 3amaum y4yeOHOH IMCUMIUIMHBI — TPeOOBaHHS K pe3yJbTaTam
O0CBOCHMS YUeOHOI TUCIUIINHBI:

Conepxxanue mnporpamMMbl «XHMUSD HANpPaBICHO HAa JOCTHUKEHHE CIEAYHOIINX
LETICH:

- (hopMupoBaHUE y OOYyYaIOIIUXCS YMEHUS OLICHUBATH 3HAYMMOCTh XUMHYECKOTO
3HAHUS JJIs1 KQKIOTO YETIOBEKA;

- (opMupoBaHHE y OOYYAIOIIMXCS IEIOCTHOTO MPEACTABICHUS O MUPE W POJIU
XMMHUHU B CO3JJaHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA; YMEHUS
OOBSCHATh OOBEKTHI U TPOIECCHl OKPYKAIOMICH NEeHCTBUTEILHOCTH: MPUPOTHOMH,
COLUMAIIBHOM, KYJIbTYPHOM, TEXHUYECKOM CpEAbl, — MCIOIB3Yys 1 3TOr0
XAMUYECKUE 3HAHUS;

- pa3BUTHE Y OOy4YalOIMMXCA YMEHHM pa3nudarh (akThl M OICHKH, CPABHUBATh
OLICHOYHBIE BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPHUEB C



ONpENENEHHOW CHCTEeMOM IIeHHOCTeH, ¢GopMmynupoBaTh U  0OOCHOBBIBATH
COOCTBEHHYIO MO3UIIHIO;

- IpuoOpeTeHne 00yYaroIUMUCS OTbITa Pa3HOOOPA3HON AEATENbHOCTH, TO3HAHUS
¥ CaMOIIO3HAHUS; KJIIOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE IS
pa3IMYHBIX BUAOB JIEATEILHOCTH (HABBIKOB pEIICHUS MpoOsieM, TpPUHATHS
pelleHni, mMmoucka, aHaiu3a U 00paboTkM HHGOPMAIMH, KOMMYHUKATUBHBIX
HAaBBIKOB, HAaBBIKOB HM3MEPEHUH, COTPYAHHUYECTBA, O€30MAcCHOTO OOpalIeHUs C
BEIIECTBAMH B MIOBCEAHEBHON KHU3HU).

B pesynprate u3ydyeHus ydeOHOW AMCUUIIIMHBI «XHUMHUS» OOYyYaroIIHiCs
JOJKEH YMETh:

¢ HA3bIBATh W3YUYCHHBIC BEHIECTBA [0 TPUBHAIBHOM WIIM MEXKIYHAPOIHOU
HOMEHKJIATypE;

e OmNpeaessiTh. BaJIEHTHOCTh U CTEIECHb OKUCIICHHS XUMHUYECKUX AJIEMEHTOB,
TUIl XUMUYECKON CBSI3UM B COCAMHEHMSX, 3aps] HOHA, XapakTep Cpeapl B
BOJIHBIX pACTBOpax, OKHUCIUTEIb M BOCCTAHOBUTENb, IPUHAMICKHOCTD
BEIIECTB K Pa3HbIM KJIaCCaM HEOPTaHWYECKUX COCTUHEHU;

® XapaKTepM30BaTh: 3JEMEHTHl MaJbIX IEPHUOJOB IO HMX IMOJOKEHHUIO B
[Tepuonuueckoii cucreme [[.M.MenneneeBa; o0ume XUMHUYECKUE CBOMCTBA
U CTPOCHHE METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX U
OPTraHUYECKUX COCIUHECHNUN;

e 00BSICHATB: 3aBUCUMOCTb CBOWCTB BELIECTB OT MX COCTaBa M CTPOECHUS,
OPUPOJly XUMHUYECKOW CBSI3M (MOHHOW, KOBAJIEHTHOM, METAJUIMYECKON M
BOJIOPOJIHOM), 3aBUCUMOCTh CKOPOCTU XMMHUYECKOU PEaKIMHU U MOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (DAKTOPOB;

® BBINOJHATH XMMHUYECKHH IKCIEPUMEHT: 10 PACIIO3HABAHUIO BAXKHEWIIINX
HEOPraHMYE€CKUX U OPTaHUYECKUX COCAUHECHUI;

® MPOBOJAUTB: CaMOCTOSTCIIbHBIA TOWCK XHMHUYECKON HH(pOpMaIuu ¢
UCIIOJIb30BAaHUEM PA3IMYHBIX HUCTOYHUKOB (HAYYHO-TIOMYJSPHBIX W3IaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HWHTepHeTa); HCHOIB30BAThH
KOMITBIOTEPHBIE TEXHOJIOTHH I 00pabOTKH U mepenadn nHpopmaIuu u ee
MPEJCTABIICHHS B Pa3IMUHbIX (popmax;

e CBSAI3BIBATH: M3YUYCHHbIH Marepual CcoO CBoel mpodeccuoHaNbHOU
NESATEIbHOCTBIO;

® peliaTh: pacueTHHIC 33/1a4U 110 XUMUUYECKUM (POpMysiaM U ypaBHEHUSIM.

B pesynbrare uszyueHus ydeOHON NUCHUILIUHBI «XUMHUSD» OOyYAIOIIHICS
JOJKEH 3HATh .

e Ba)KHelIIMe XMMHYECKHe MOHSTHSA: BEIIECTBO, XUMUYECKUH AIIEMEHT,
aToOM, MOJIEKYJIa, OTHOCUTEJIbHAs aTOMHAas W MOJIEKYJsipHash Macchl, MOH,
AJUIOTPONUSA, H30TOINbI, XUMHUYECKas CBSI3b, DJIEKTPOOTPULATEIHLHOCTD,
BaJICHTHOCTb, CTEMEHb OKHUCJIEHUS, MOJIb, MOJISIpHAs Macca, MOJISPHBIMA
00beM ra3o00pa3HbIX BELIECTB, PACTBOPHI, JIEKTPOJUT U HEDIEKTPOJIUT,
ANEKTPOJIUTUYECKAs  JAUCCOLMALMS, OKHUCIUTENb W  BOCCTAHOBUTEIND,



TEMI0BOM A(P(EKT peakmuu, CKOPOCTh XUMHUYECKON peaKInH, KaTajus,
XUMHUYECKOE pPaBHOBECHE, YIJIEPOJHBIN CKeleT, (yHKIMOHAIbHAs TPYIIa,
HU30MEPH S, TOMOJIOTHS;

® OCHOBHBbI€ 3aKOHBI XMMHMH: COXPAHEHHE MAacCChl BEIIECTB, IMOCTOSHCTBO
cocrasa BeuiecTs, [lepuoguueckunt 3akoH [[.M1.Menzaeneena;

® OCHOBHbIC TEOPHUM XUMMH: XUMHUYECKOU CBSI3H, DIIIEKTPOJIUTHYECKOU
JIVCCOLIMALINY, CTPOCHUS OPTaHUYECKUX U HEOPTAHUYECKUX COCNHEHUN;

e BaKHeHIlMe BeleCTBA M MAaTepPHAJIbl: BAXKHEWIINE METAJUIBI U CIUJIABBI,
BOJIOPOJI, KUCIIOPOJI, TaJOreHbl, 0JIaropoJIHbIe Ta3bl, KUCJIOThI, OCHOBaHU,
COJIM, OKCHJBI, YIJIEBOAOPOAbI, O€H30JI, CIIUPTHI, CIOXKHBIE YUPHI, KUPHI,
MbLTa, YIJICBOABI, AaHWJIMH, aMHUHOKUCIOTHI, OCJKH, HCKYCCTBEHHBIE U
CUHTETUYECKHE BOJIOKHA, KAYYyKH, MJIIACTMACCHI.

1.4 PexomeHayemMoe KOJMYECTBO YACOB HA OCBOEHHE NMPOrpaMMbl y4eOHOI
AUCUMIIMHBI:
MaKCUMaJIbHOW y4eOHOI Harpy3ku oOyudaromierocst 177 4acoB, B TOM YHUCIIE:
00s3aTeNbHON ayAUTOPHOM yueOHOU Harpy3ku oOydaromierocs 117 yacos;
KOHCYJbTanuu 12 9acos;
CaMOCTOATEILHOM paboThl 0Oy4Jaromierocs 48 4acos.



2. PE3YJBbTATHI OCBOEHUS ITPOI'PAMMbBI YYEBHOU
JANCIUIIJINHBI
OcBoenue conaepxaHusi y4eOHOM AMCHMIUIMHBI «XUMHUS», OO0ecreyruBaeT
JOCTHXKEHHUE 00YYaIOIUMUCS CIEAYIOMNUX Pe3yabTATOB:
e  JIMYHOCTHBIX:
- YyBCTBO TOPJOCTH W YBAXECHHS K HCTOPHUM WU JOCTHNKEHHSIM OTEUECTBEHHOM
XUMUYECKON HAyKH; XHMHUYECKH TPaMOTHOE TOBEJCHHE B MPOQECCHOHATHHON
NEATETPHOCTH W B OBITY TpPU OOpaeHWH C XUMHUYECKHMMH BEIEeCTBAMH,
MaTepuagaMy U IpoLeccaMu;
- TOTOBHOCTh K TIPOJIOJDKCHHUIO OOpa30BaHWS M TIOBBIMICHUS KBaTW(DHUKAIIUN B
n30paHHOW TPO(ECCHOHATEHON NEATeILHOCTH U OOBEKTUBHOE OCO3HAHHME POJIH
XUMHUYECKUX KOMIIETEHIIUN B 3TOM;
- YMEHHME HCHOJIb30BaTh JOCTUXKEHUS COBPEMEHHOM XUMHMYECKOW HAyKu U
XUMUYECKUX TEXHOJOTUN I TOBBIIIEHUS COOCTBEHHOTO HWHTEIUIEKTYalIbHOTO
pa3BUTHS B BHIOpaHHOHN TTPO(ECCHOHATBLHOM eI TEIbHOCTH;
e  MeTalpeAMeTHbIX:
- MCMOJIb30BaHUE PA3JINYHBIX BUJIOB MO3HABATEIBHOM NESATEIBHOCTH U OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Omepanuil (MOCTaHOBKHU 3ajayu, (POpMYIUpPOBAHUS THUIOTE3,
aHajgu3a W CHHTE3a, CpaBHEHMs, OOOOIIEHUS, CUCTEMATH3allMH, BbBISABICHUS
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H, MOUCKA aHAJIOTOB, (hOPMYJIMPOBAHUS BHIBOJIOB)
JUISL pEIIEHUs TTOCTABJICHHOW 3a/1a4ul, TPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HaOmro/IeHrs, HAYyYHOTO OHKCIIEPUMEHTA) [JIsi M3YYEHHs] Pa3JIMYHBIX CTOPOH
XUMUYECKUX OOBEKTOB M TPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJMMOCTh
CTaJIKUBAThCS B MpodeccuoHaNbHOM cdepe;
- HCIIOJb30BAHUE PA3JIMYHBIX KMCTOYHUKOB JUISl IMIOJYYEHUS] XUMHUUYECKOU
uH(pOpMaIUU, YMEHHE OIEHUTh €€ JOCTOBEPHOCTh ISl JOCTHKEHUS XOPOIIHMX
pe3yNbTaToOB B MpodeccuoHaIbHOU cdepe;
e  IpPeAMETHBIX:
- ¢OpMUPOBAHHOCTh MPEJCTABICHUN O MECTE XMMUU B COBPEMEHHOW Hay4dHOU
KapTUHE MHpA;, TOHMMAHUE PpOJM XUMHUM B (HOPMUPOBAHUM Kpyrosopa u
(GYHKIIMOHATBLHOM TPaMOTHOCTHU YeJIOBEKa JJIs PEIICHUs IPAKTUYECKUX 3a]1ay;
- BJIQJICHUE OCHOBOIOJATAIOIMIMMUA XHUMUYECKUMHU TOHSATUSIMHU, TEOPUIMH,
3aKOHAMHA W 3aKOHOMEPHOCTSIMM; YBEPEHHOE IIOJIb30BAHUE XUMHUUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;
- BJIQJICHUE OCHOBHBIMH METOJAMH HAy4YHOI'O TIIO3HAHUWsS, MCIIOJIb3yEMBIMHU B
XUMUU: HAOIIOICHUEM, OIMKHCAHUEM, HW3MEPEHHEM, OHKCIIEPUMEHTOM; YMEHUE
00pabaTbiBaTh, OOBICHATH PE3YJIbTATHl MPOBEJACHHBIX OMBITOB M JIENIATh BBIBO/IBI,
TOTOBHOCTh M CIIOCOOHOCTh TMPUMEHSITh METOJbI TO3HAHUA TPH 5 perieHUuU
MPAKTUYECKUX 3a1aY;
- c(hOpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJWYECTBEHHBIC OIEHKH U TPOU3BOJIUTH
pacueThl M0 XUMUYECKUM (hopMyJiaM U YPaBHCHUSIM;
- BJIaJICHUE TIPaBUJIaMU TEXHUKH OE30MACHOCTH MPU HUCTOIb30BAHUM XUMHUYECKUX
BEIIECTB;
- c(OpMHUPOBAHHOCTh COOCTBEHHOW MO3UIUM MO OTHOIICHUID K XWMHUYECKOMN
nH(popMaru, mojrydaeMom 13 pa3HbIX HCTOUHUKOB.



3. CTPYKTYPA U COJEP)KAHUE YUYEFHOM JJUCIIATIINHBI
3.1 O0bem yueOHOi JUCHMILIMHBI U BUAbI Y4e0OHOI padoThl

Bun yuyeO6Hoii padoThI Oovem uacoe
MakcumanbHasi yueOHasi HArpy3ka (Bcero) 177
Oobs3aTe1bHAs ayAUTOPHAs y4eOHasi HArpy3Ka (Bcero) 117
B TOM YHCJIC:
JIEKIUU, YPOKH 78
71a00paTOPHBIC 3aHITHUS 20
NPAKTUYECKUE 3aHITHUS 19
KoncyabsTanumn 12
CamocrosiTesibHas paboTa o0yuarierocs (Bcero) 48
B TOM YHCJIC:
paboTa C KOHCIIEKTOM 4
pabota ¢ yueOHUKOM 2
paboTa C IOMOTHUTEILHON IUTEpaTypoi 2
MOATOTOBKA COOOIIEHUI 4
peleHue 3aaad 12
MOJITOTOBKA MIPE3EHTAIlMU U pedepara 8
BBITIOJIHEHUE 3a/IaHUM 110 BEIOOPY 16

IIpomexyTouHasi arrecrauus B ¢gopme 2 cemecTp - A depeHunpoBaHHbII
3a4yer




3.2 TeMaTHYeCKHUIi IUIAH U coJieprKaHNe YUeOHOI TUCIIUIIMHBI XUMHSs

HaumeHoBaHue Conep:xanue yueOHOro MaTepuasia, JJadopaTopHbie M NPAKTHYECKHE 3aHATHS, O06beM yacos Yposenp
pa3/ieJioB M TeM CaMOCTOsITe/IbHAasi padoTa 00y4yalomuxcs ocBoCHMH
1 2 3 4
Paznea 1. OBIIASA U HEOPTAHUYECKASA XUMMUA 72
Tema 1.1. Copepxanne yueOHOro Marepuana 1
OcHoBHble MOHATUA U | 1 | OCHOBHBIE MOHATHS XUMHH: BEIIECTBO, aTOM, MOJIEKYJIa, XUMHUYECKH SJIeMEHT,
3aKOHBI XMMHH. aJJIOTPOIIHSL, IPOCTHIE U CJIOKHBIE BEIIECTBA, OTHOCUTEIbHBIE AaTOMHAS U 2
MOJIEKYJISIpHAsi MacChl, KOJIMYECTBO BellecTBa. PelieHue 3a1au Ha HAX0KICHUE
OTHOCHUTEJIBHOM MOJIEKYJISIPHOM MacChl, OIIPEIEICHIE MacCOBOM JOJIM XUMUYECKUX
9JIEMEHTOB B CJI0’KHOM BEIIECTBE.
2 | OcHOBHBIE 3aKOHBI XMMHU: 3aKOH COXPAHEHHUS MAaCChI BEIIECTB, 3aKOH OCTOSTHCTBA 2
COCTaBa BEUIECTB MOJIEKYJIIPHOU CTPYKTYPBI, 3aKOH ABOraipo U CIEJICTBUS UX HETO.
[Tpaktyeckoe 3anstue Ne 1. PacueTsl o xuMudeckuM GpopMysnaM U YpaBHEHUSIM. 2
CamocrosTenbHas paboTa 00y4aroIuXcs:
1. Pemenue pacueTHbIX 3a/1a4 HA HAXOXKJIEHNE OTHOCUTEILHON MOJIEKYJIIPHOM MacCHhI. 2
2. Pemenue pacueTHBIX 3a7jad Ha ONPENEIEHUE MAaCCOBOM 1O XUMHUUYECKUX JIEMEHTOB B
CJIOKHOM BEII[ECTBE. 2
Tema 1.2. ConeprkaHue yueOHOro MaTepuasa 1
Ilepnoanyeckuii 3akon | 1 | CoBpemenHas ¢popmynupoBka [leproanueckoro 3akoHa U ero pU3HMUECKUil CMBICI.
U MepUOAUYeCKAS [Tepuonunueckas cucrema xummudeckux snemenToB JI.M. MenneneeBa — rpadudaeckoe
cucrema /I.H. otoOpakeHue nepuoandeckoro 3akona. Ctpykrypa [ICXD. [Ipuunnel u 2
MenpeneeBa. CTpoenue 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COCAMHEHUH N0 IEPUOIAM U
aToma. rpynmnam.
2 | CoBpeMeHHasi MOZETb CTPOSHUS aTOMa. DIIEKTPOHHAs KOH(UTYpAIUsI aToMa.
OcHoBHOE U BO30Y>KAE€HHBIE COCTOSIHUS aTOMOB. Kitaccuukarus XuMHIeCKIX 2
3JIEMEHTOB (s-, P-, d-37emMeHTbI). OCOOCHHOCTH CTPOCHUS SHEPTETHUCCKUX YPOBHEH
aTOMOB d-3J1eMEHTOB.
[Mpaktudeckoe 3anstre Ne 2. CocTaBieHne dIEKTPOHHO-TpahuIecKux GOpMyII aTOMOB 2 2

XUMHUYCCKHUX 3JICMCHTOB.




HauMmenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, 1a00paTopHble U NMPAKTHYECKHUE 3aHATHS,
CaMOCTOSITeIbHasI padoTa 00y4aloumxcs

O0BbeM yacoB

YpoBenn
0CBOEHUS

1

2

3

4

CamocrosTenbHas paboTa 00yJaronXcs:

1. ITonroroBka noxiianos no teme «lIpennocbuiku oTkpeiTus [leproauueckoro 3akoHa» u
coobmenuit Ha Temy «Otkpbitue .M. MenneneeBbim [leproaudyeckoro 3akoHa u
ITeproanyeckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOBY.

2. BpinonaHeHue yrnpa)XxHEHUs Ha CBOKMCTBA 3JIEMEHTOB U UX COCAMHEHUHN B 3aBUCUMOCTH OT
pacroJIoKeHusl B IEPUOANYECKOI cucTeMe. 3anojIHEHNE SHEPIe€TUYECKUX YPOBHEH aTOMOB
3JIEMEHTOB MaJIbIX EPUOJIOB.

Tema 1.3.
Crtpoenue BemecTBa.

Copepxkanue ydeOHOro Marepuana

1 | DnekTpoHHas NPUPOJA XUMHUYECKOUN CBS3H. DIEKTPOOTPUIIATEIIBHOCTh. Buibl
XUMHUYECKOH CBSI3M (KOBAJICHTHAs, HOHHAs, METAJUTMUECKas, BOJIOPOAHAS) U
MeXaHU3MbI ee 00pazoBanus. THUITBI KPUCTATUIMUECKUX PEIIETOK (aTOMHas,
MOJICKYJISIpHAs, HOHHAs, METaJUTMUeCcKas). 3aBUCUMOCTh (PU3NYECKUX CBONCTB
BEII[ECTBA OT THIA KPUCTAUTNYECKON PEIICTKH.

2 | Uncrele BemecTBa U cMecH. JlucnepcHble cucteMbl. MaccoBasi 1 00beMHAS OIS
KOMIIOHEHTa B CMECH.

HpaKTI/I‘-ICCKOe 3aHgaTue Ne 3. O3HaKOMJICHHE CO CBOMCTBAMHU AUCIICPCHBIX CUCTCM.

CamocTtosTenbpHas paboTa 00y4aronXcs: BHITOIHEHUE YIPAKHEHUH Ha ONpe/IeieHre
THUIIA CBSI3U Y COCTABJICHUS DJICKTPOHHBIX U CTPYKTYPHBIX (DOPMYJT BEIIECTB.

Tema 1.4.
XuMHYeCKHe peaKIH.

CopepxaHue yaeOHOT0 MaTepuana

1 | I'omorenHsle U reTeporeHHble peakinu. CKOpoCTh peakiiy, €€ 3aBUCUMOCTb OT
pa3NIuYHbBIX (PAKTOPOB: MPUPO/IBI PEATUPYIOLINX BEIIECTB, KOHIIEHTPALUU
pearupyromux BEUIeCTB, TEMIEPATYPHI, IJIOMAN PEAKIINOHHON TOBEPXHOCTH,
HaJIMuus Katanusaropa. Posb kaTann3aTopoB B IPUPOJIE U MPOMBIIIEHHOM
ITPOU3BOJICTBE.

2 | OGpaTuMOCTh peakiii. XMMHYECKOe paBHOBECHE U €r0 CMELIeHHE 0] JIeHiCTBUEM
pa3anyuHbIX (aKTOPOB (KOHIIEHTPAIHS PEareHTOB I MPOAYKTOB PEAKINH, JaBICHHE,
TEMIEpPATYypa.
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HaumeHoBaHue Conep:xanue yueOHOro MaTepuasia, JJadopaTopHbie M NPAKTHYECKHE 3aHATHS, O06beM yacos Yposenp
pa3/ieJioB M TeM CaMOCTOsITe/IbHAasl padoTa 00y4yaloIuXxcs ocBoCHMH
1 2 3 4
CamocrosTenbHas paboTa 00yJaloUMXCsl: PeHIeHNE 3314 110 ONPEACTICHHIO CKOPOCTH 2
XUMUYECKHUX PEaKUUi, YCIOBUN CMEIEHUs XUMUYECKOTO PaBHOBECHUS
Tema 1.5. Copepxanne yaeOHOro Marepuaa
Boanbie pacTBopblI. 1 | Bona xak pactBopuTteib. PacTBopuMocTs BeliecTB. HachllieHHbIE, HEHACBIILIEHHBIE, 2
DJIEKTPOJIMTHYECKAs MEPECHILLEHHBIE PACTBOPBI. 3aBUCUMOCTb PACTBOPUMOCTH Ta30B, KUIKOCTEH U
AMCCOIHALIUS. TBEPJIBIX BEIIECTB OT PA3INYHBIX (DaKTOPOB.
Puaponus coeii. 2 | MaccoBas J101sl paCTBOPEHHOTI'0 BellecTBa. MoJsipHas KOHLEHTPALHS.
3 | DNeKTpOIUTHYECKAs JUCCOLUAIUS. DIEKTPOIUTHI U HEAIEKTPOIUTHL. OCHOBHbBIE 2
MOJIOKEHUS TEOPUU BJIEKTPOIUTUYECKON AUcconMann. MexaHu3mbl
3JIEKTPOJIUTUYECKON JUCCOLMAIUY JJIS BEILIECTB C Pa3IMYHbIMU TUIIAMU XUMHYECKOU
cBsA3U. CTeNneHpb AEKTPOoNnTUYeCKoN qucconuanii. CHIIbHbIE U C1a0ble AJIEKTPOJIUTHI.
4 | Peakuuu B pacTBOpax 3JIEKTPOIUTOB. pH pacTBOpa Kak MoKa3aTellb KUCIOTHOCTH 2
cpenbl. ['uaponus comneit. 3HaueHUe THAPOIJIN3A B OMOJIOTUUECKIX OOMEHHBIX
IIpoLeccax.
JlabopaTtopnoe 3ansitie Nel. Peakiyin HOHHOTO OOMEHa. 2
JlaGopatopHroe 3anatueNe2. ['maponus cosei. 2
JlaGopatopHroe 3anarue Ne3. IIpurotoBieHue pactTBopa 3a/laHHON KOHLIEHTPAIHUH. 1
CamocrosTenbHas paboTa 00y4aronuXcs:
1. Pemenue 3a1a4 Ha OnpeiesICHUE KOHIIEHTPALlUA PaCTBOPOB. 2
2. BeinosHeHNE yIpaKHEHUI HAa COCTABIICHUE YPABHEHMM 3JIEKTPOIUTHYECKON
JIUCCOITMAIINH, PEAKITMH HOHHOTO OOMEHa, THIPOJIN3a CoJieh 2
Tema 1.6. Coneprxanue yueOHOro MaTepuaa
OkucanTebHO- 1 | Crenens okucnenusi. OKMCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU B IPUPO/IE, 2
BOCCTAHOBHTEJIb- IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAECITEIbHOCTH OpraHu3MoB. OKUCIUTEIBHO- 2
HbI€ peaKIuu. BOCCTAHOBHUTEIbHLIE CBOMCTBA IPOCTHIX BEIIESCTB — METAJIJIOB I'JIABHBIX U MOOOYHEBIX
DJIEKTPOJIN3. noArpynin (Mezb, )KeJNe30) 1 HEMETaUIOB: BOJOPOAA, KUCIOPOa, TaJOre€HOB, CEPBI,

asorta, ¢ocdopa, yriaepoaa, KpeMHHS.
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HaumeHoBaHue Conep:xanue yueOHOro MaTepuasia, JJadopaTopHbie M NPAKTHYECKHE 3aHATHS, O06beM yacos Yposenp
pa3/ieJioB M TeM CaMOCTOsITe/IbHAasl padoTa 00y4yaloIuXxcs ocBoCHMH
1 2 3 4
2 | Metoabl COCTaBJICHUS YPAaBHEHUH OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHA. 2
Merton 351eKTpoHHOro OajnaHca.
3 | Kopposust MeTamioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIUTHl METAIIIOB OT KOPPO3HH. 2
DIEKTPOIU3 PACTBOPOB U paciuiaBoB. [[puMeHeHne 2IeKTpoIn3a B IPOMBIIIIEHHOCTH.
ITpakTnueckoe 3ansatue Ne 4. CocraBieHre ypaBHEHUH OKUCIUTEIbHO- 2 2
BOCCTAaHOBUTEIILHBIX PEAKIMii METOAOM JIEKTPOHHOTO Oananca. OnpeneneHue
OKMCIIUTENEN U BOCCTAHOBUTEJIEH.
CamocrosTenpHas padoTa 00yJaroNXCsl: BBIMOJHEHUE YIPAKHEHUH Ha 1MOI00D 2
k03 uureHToB B ypaBHeHussx OBP MeTon0M 351€KTpoHHOT0 OanaHca.
Tema 1.7. Coaep:xanue yueOHOTro MaTepHaJia
Xumus 1 | Metamnsl: nonoxxenue B [ICXD, crpoenue aToMoB, pusnyueckue cBOMCTRa, 2
MeETAJIJIOB XUMHYECKHE CBOWCTBA, CITIOCOOBI MOTydeH s, TpuMeHeHne. CIiaBbl METAJLIOB. 2
U HEMCTAJLJIOB. 2 | Hemeramnel: nonosxenue B IICXD, ctpoeHne atomoB, (hu3nveckune CBOMCTBA, 2
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUeHHs], TPUMEHEHHE.
JlaGopatopHoe 3anaTueNe4. CBoicTBa METAJLIOB. 2 3
JlaGopatopHoe 3anaTueNeS. CBOICTBa HEMETAIJIOB. 2
CamocTrosrenbHas pabota o0ydarouuxcs:
1. ITonroroBka mpe3eHTalMi U OTIOPHBIX CXEM. 2
2. PaboTa ¢ KOHCTIEKTOM. 1
Pasnen 2. OPITAHNYECKASA XUMUSA 80
Tema 2.1. Copneprkanue yueOHOro MaTepuasa
OCHOBHBIE IOHATHUSA 1 | IIpenmer opranndeckoi XuMuu. MecTo 1 3Ha4eHUE OPraHUYECKON XUMUH B CUCTEME 1
OpPraHUYECKON XUMUH U €CTECTBEHHBIX HayK. OCHOBHBIE MOJIOKEHHS TEOPUN XMMHUYECKOTO CTPOCHHUS 2
TEOpUs CTPOEHUS opranndeckux coenquHennii A.M. bytieposa.
OpPraHUYECKUX 2 | Knaccuduxanus oprannueckux emiects. Kimaccugukanus peakiyii B opraHu4eckoi 2
COETMHEHU. XUMUH.
IIpakTnueckoe 3ansaTue Ne 5. BeinosiHeHHe ynpa)KHEHUN Ha COCTABIEHUE CTPYKTYPHBIX 2

(dbopMys1 H30MEpOB U Ha3BAHHI M0 CUCTEMAaTHUECKOM (MEKIYHApOIHOM) HOMEHKIIATYpe.
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HaumeHoBaHue Conep:xanue yueOHOro MaTepuasia, JJadopaTopHbie M NPAKTHYECKHE 3aHATHS, O06beM yacos Yposenp
pa3/ieJioB M TeM CaMOCTOsITe/IbHAasl padoTa 00y4yaloIuXxcs 0CBOCHHI
1 2 3 7
CamocrosTenbHas paboTa 00yJaronXcs:
1. PaGota ¢ yueOHUKOM. 2
2. BeimonHeHue 3aa4 Ha COCTaBJICHUE CTPYKTYPHBIX ()OPMYII H30MEPOB U TOMOJIOTOB.
2
Tema 2.2. Coneprkanue y4eOHOro Matepuana
YIIeBONOPOAEL 1 HX 1 | AnxaHsl: cTpO€HHE, TOMOJIOTHUECKUH psil, HOMEHKJIATypa, n3oMepusi, pusnueckue u 2
TIPHPOHBIC HCTOTHIKH. XUMHYECKHE CBOWCTBA, CITOCOOBI MOJIyUEHHsI, HAXOXK/JCHHUE B TIPUPOJIC U IPHUMEHEHHE. 2
2 | ANKeHBI: CTPOCHHUE, TOMOJIOTHYECKUH Psifl, HOMEHKJIATypa, U30Mepusi, PU3HuecKue u
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MoJTyueHusl, IpuMeHeHue. [lonumepusanus sTuineHa 2
KaK OCHOBHOE HalpaBJIEHUE €ro Ucrosb3oBanusl. [lonuaTuien kak
KPYNHOTOHHAXHBIN NIPOAYKT XMMHYECKOIO IPOU3BOJCTBA.
3 | Ankanuensl u kayuykd. [ToHaTue 06 ankaaneHax Kak yriieBOIOpPOJIaX C IBYMsI 2
IBOMHBIMU cBsi3siMH. [Tonmumepusanus nuBuHuia (Oyraauena-1,3) kak crnocod
MOJIy4EeHHUSI CHHTETUYECKOT O Kaydyka. HaTypanbHbI 1 CHHTETUYECKUN KaydyKH.
Bynkanuzanus kaydyka. Pesnna. IlpuMeHenue kaydyka v pe3uHBI.
4 | AJKUHBI: CTPOE€HUE, TOMOJIOTHYECKHM psijl, HOMEHKIATypa, n3omMepus, Gu3nyeckue u 2
XMMHUYECKHE CBOMCTBA, CITOCOOBI MOJIyYEHHsI U IPUMEHEHUE.
5 | Apensbl. beH3oi kak npeacTaBUTENb ApOMATUYECKUX YIIIeBOAOPO0B. CTpoeHue 2
MOJIEKYJIbl OeH3051a. XMMHUYEeCKHe CBOWCTBA U MPUMEHEHHEe OeH301a.
6 | [IpupoaHbIC HCTOYHUKH YTIICBOIOPOIOB. 2
[TpakTueckoe 3ansTue Ne 6. BolnosiHeHHe yIpa)KHEHUH Ha COCTaBJIEHHUE CTPYKTYPHBIX 2
(dbopMyI1 H30MEpPOB U Ha3BAaHUM M0 CUCTEMAaTHUECKOH (MEX/IyHApOAHOM) HOMEHKIAType
YTJIEBOAOPOIOB.
ITpakTrueckoe 3ansaTue Ne 7. I3roToBieHne MOJENIENH MOJIEKYJT YTIEBOIOPOIOB. 2
Haxoxnenre MonekynsapHoil popMysibl Ta3000pa3HOro yriieBoopo/ia Mo MPOIyKTaM
CrOpaHMsl, OTHOCUTEJILHOM INIOTHOCTH U MAaCCOBOM JI0JI€ DJIEMEHTOB.
JlaGopaTtopnoe 3anstue Ne6. [lomydenne stunena. MzydeHue ero cBOMCTB. 2
CamocrosTenbpHas paboTa 00y4aronuXcs:
1. BelnmonHeHue yrpaXxHEHNH Ha COCTABJICHNE YPAaBHEHHUH PEaKIMii, MOATBEPKIAFOIIHNX 2
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HaumeHoBaHue Conep:xanue yueOHOro MaTepuasia, JJadopaTopHbie M NPAKTHYECKHE 3aHATHS, O06beM yacos Yposenp
pa3/ieJioB M TeM CaMOCTOsITe/IbHAasl padoTa 00y4yaloIuXxcs ocBoCHMH
1 2 3 4
XUMHUYECKHE CBOMCTBA YTIIEBOIOPOJIOB.
2. Pemrenue 3ama4 Ha BeIBOJT ()OPMYIT BEIIECTB IO MPOAYKTaM CropaHus. Pemenue 3anau
M0 XUMUYECKIM YPABHCHHSIM. 2
3. [ToaroroBka mokianaoB, pedepaTon, Mpe3eCHTAIUH.
2
Tema 2.3. Cogepxanue yueOHOTo MaTepuana
Kucnopozconepxamme  ['1 [ Cruprer: kiaccuduKamnms, HOMEHKIATYPa, H30MepUsl CLIAPTOB, XUMHUECKHE CBONCTBA 2
OpraHutCcCcKue [IpuMeHeHre METAHOJIA M ATaHO 1. DTHJIEHTIMKOJb M TIIMIIEPHH KaK MPEICTABUTEIH 2
COCTMHCHHU. IpeAEeIbHbIX MHOMOATOMHBIX CIIUPTOB. [IpakTH4YecKOe IPUMEHEHHE STUICHIJIUKOMS 1
TIIUIEpUHA.
2 | ®enon. Ctpoenue mosekyisl penona. [lpumenenue denomna. 2
3 | Anpnerunsl. Metanans (hopMalibeTiua) ¥ STaHaJb (AeTaIbIeTUT) KaK 2
MIPEJICTABUTENN NIPEACIbHBIX aJIbJICTUIOB.
4 | KapOOHOBBIE KUCIIOTHI. YKCYCHasl KHCIOTA KaK MPEJCTaBUTENb IPEIEIbHbBIX 2
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [IpencraBienne o BEICHINX KapOOHOBBIX
KHCJIOTaX.
5 | CnoxHble 3¢upsl 1 xkupsbl. [IpuMeHeHne coXkHbIX 3(UPOB B MUIIEBON U 2
nap(roMepHO# MPOMBINUIEHHOCTH. PacTHTENbHBIE U )KUBOTHBIE KHUPHI, UX COCTAB.
[Tpumenenue xupoB. ' naApoIN3 MM OMBIJIEHHE )KUPOB KaK COCO0 MPOMBIIIJIEHHOTO
MOJTyYESHHUS COJIEH BBICITNX KapOOHOBBIX KHCIOT. MBIITA KaK COJM BBICIIIMX
KapOOHOBBIX KUCJIOT. MoIoII1e CBOWCTBA MbLIIA.
6 | YrneBoxasl. Knaccudukanus yriieBo1oB: TIIIOK03a, caxapo3a, Kpaxmai U IeJUTI0I03a. 2
ITpumenenue u Ouosoruyeckas poib yriaeBoJoB. [loHsTHe 00 HCKYCCTBEHHBIX
BOJIOKHAX Ha MMPUMEpE alleTaTHOT'O BOJIOKHA.
[TpaxTueckoe 3ausaTue Ne 8. CocraBieHHe CTPYKTYPHBIX (OpMysT KapOOHOBBIX KHCIIOT, 2
3(HUPOB, KHUPOB U UX TPOU3BOTHBIX.
[TpakTrnueckoe 3ansatue Ne 9. Pemenre pacueTHbIX 3a1a4. 2
Jlaboparoproe 3ausiTueNe7. CriupThl. DEeHOIBI 2
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HaumeHoBaHue Conep:xanue yueOHOro MaTepuasia, JJadopaTopHbie M NPAKTHYECKHE 3aHATHS, O06beM yacos Yposenp
pa3/ieJioB M TeM CaMOCTOsITe/IbHAasl padoTa 00y4yaloIuXxcs 0CBOCHHI
1 2 3 7
Jlaboparopuoe 3ausiTueNe§. KapOOHOBEIE KUCIIOTHI. 2
JlaGopaTopHoe 3ansaTHENY. YTIIeBOIbI. 2
CamocrosTenbHas paboTa 00y4aroIuXxcs:
1. CocraBieHne ypaBHEHUH peaklMii, HOATBEPKAAOIINX XUMUUECKHUE CBOMCTBA 2
KapOOHOBBIX KUCIIOT.
2. Pemenue 3a1a4 Ha BBIXOJ] IPOJIYKTa OT TEOPETHUECKU BO3MOKHOI0. CocTaBiieHue 2
CTPYKTYPHBIX ()OPMYJI H30MEPOB HENPEEIbHBIX YIIEBOJOPOOB
3. PaboTa c KOHCIIEKTOM. 2
Tema 2.4. Coneprkanue y4eOHOro Marepuana
A3zoTconepkaiue 1 | AMMHBL 2
OpraHniCCKie 2 | AMUHOKHCIOTHI Kak aM()OTEPHBIE OPTaHUYECKHE CoeuHenus. [lenTuanas cBs3b.
coenutenus. lommepsl Brooru4eckoe 3Ha4eHne o-aMMHOKHCIOT. O6IACTH NPUMMEHEHHS AMUHOKHCIIOT.
3 | benku kak npupoHbie Onononmmepsl. CocTaB U cTpoeHHe 0eTKOB. XUMUYECKUE 2
CBOMCTBA OEJIKOB: TUAPOIIN3, AeHaTypauus. OOHapykeHHne OEIKOB IPH MTOMOIIN
KaueCTBEHHBIX (LIBETHBIX) peakuuid. [IpeBparienus 0ei1KoB MUK B OpraHU3Me.
buonornyeckue GyHKINU OEIKOB.
4 | Ilnactmaccel. BonokHa, ux kinaccugukarms. 2
[TpaxTueckoe 3ansatue Ne 10. BeicokoMouiekysipHble coeiMHeHus. PacniosHaBaHue 2
IUIACTMACC M XUMHUYECKUX BOJIOKOH.
JlaGopatopHoe 3anatue Nel(. M3ydyeHnue cBoiicTB ONKOB. 2
CamocTosTenbHas paboTa 00y4yarouXcs:
1. 3yuyenue coctaBa, CTPOCHHUS U CBOMCTB a30TCO/AEPIKAIINX OPraHMYECKUX COCAMHEHUM 2
2. IloaroroBka 0KIa70B, pedepaToB, Mpe3eHTAIUH.
3. IloarotoBuTh co0OLIEHHS HA TeMY: «COBpEMEHHbIE CHHTETHYECKHE BOJIOKHAY,
«[Ipobiema 0eTKOBOTO TOJIOAAHUS U TIYTH €€ PEIICHHS 2
2
Paznea 3. XUMUS U ’KU3Hb 13
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HaumeHoBaHue Conep:xanue yueOHOro MaTepuasia, JJadopaTopHbie M NPAKTHYECKHE 3aHATHS, O06beM yacos Yposenp
pa3/ieJioB M TeM CaMOCTOsITe/IbHAasl padoTa 00y4yaloIuXxcs ocBoCHMH
1 2 3 4
Copepxanre yaeOHOT0 Marepuaa 3
1 | Xumus u 310poBbe. JlekapcTBa, pepMeHThI, BATAMUHBL, TOPMOHBI, MUHEPAJIbHbIE 2
BOIbI. [Ipo0embl, CBSI3aHHBIE ¢ TPUMEHEHHEM JICKapPCTBEHHBIX MTpemnapaToB. Bpeanbie
MPUBBIYKU U (PaKTOPHI, pa3pylIalolire 310pOBbe (KypeHHe, yIoTpeOIeHHe aaKoros,
HapkoMmaHus). PaninonansHoe nuranue. [Iuiessie 1o6aBku. OCHOBBI MUILIEBON
XUMUH.
2 | Xumusl B IOBCEAHEBHOM KU3HU. Moromue u guctsmue cpeacrsa. CpeacTsa INIHON 2
TUTHEHBI U KocMeTHKU. [IpaBumna 6e3onacHoi paboThl C €IKUMH, TOPIOYUMHU U
TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMH OBITOBON XUMUHU.
3 | Xumus u suepreTuka. [IpupoaHpie HCTOYHUKH YTiIeBOAOpOoAoB. [Ipuponnsiii n 2
MOMYTHBIA HEDTAHOM ra3el, UX COCTAaB U UcIoNb30BaHue. CocTaB He(TH U ee
nepepabotka. Heprenpoaykrel. OkTaHOBOE ynciio 6eH3uHA. OXpaHa OKpyKaroIei
cpensl pu HedTenepepadoTKe U TPAHCIIOPTUPOBKE HEPTEPOTYKTOB.
AJBTEpHATUBHBIC HCTOYHUKH JHEPTHH.
4 | XuMus U 2KoNorus. XMMHUECKOE 3arps3HeHHE OKPYXKAIOIIeH Cpelibl U ero 2
nociencteus. Oxpana ruapocdepsl, mouBbl, aTMOCchepsl, HIopsl U hayHbI OT
XUMHYECKOT0 3arpsi3HEHUSI.
CamocTosTenbHas paboTa 00y4yarouxcs:
1. [TonroroBka qOKIaa0B, pedepaToB, MPEe3eHTAIUH. 2
2. Paborta ¢ 1OTIOTHUTENBHON JTUTEPATYpOor U HH(pOpMaIueH. 2
3. PaGoTa ¢ KOHCIIEKTOM. 1
Koncynpramuu 12
Bcero 177
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4. YCJIOBHUSI PEAJIM3AIIMN YYEBHOW JUCHUILIUHBI
4.1. TpeGoBaHUsI K MUHUMAJIbHOMY MAaTepHAJbHO-TeXHMYECKOMY 00ecle4eHn 0
Peanuzanust mporpamMMbl JTUCHHUIUTMHBI TpeOyeT Haiauyusi y4eOHOro KaOWHETa XUMHH.
O6opynoBanue yaeOHOT0o KabWHeTA:
— TI0CaJIOYHBIC MECTa 110 KOJIUYECTBY 00yUYarOIIUXCSI
— pabouee MeCTO IperoiaBaTels,
— yYeHHWYecKas JOCKa
— KOMIUICKTBI IIJIAKaTOB
— HabOop PEaKTHBOB U JIAOOPATOPHOU TIOCY/IBI JIJISl OIIBITOB,
— mocobust 17151 1abopaTOpHBIX padoT,
— Ttabmuupel: [lepuonnyeckas cucreMa xumuueckux snemeHToB JI.M1.Menzeneesa,
PacTBOpHMOCTH KHCIIOT, COJICH 1 OCHOBaHMH B BoJe, OCHOBHBIE KIJIACChl OPraHUYECKHX
COCTUHEHUN.
TexHuueckue cpeicTBa 00y4eHus:
— KOMIIBIOTED
—  MEIUanpoeKTop
— HMHTEPAKTUBHOE MTOCOOUE 1O TUCIHUILTHHE

4.2 YyeOHO-MeTOAM4YeCKOe M MHpOPMAIIMOHHOE o0ecnedyeHHe TUCIUTIIMHbBI

4.2.1 IlepeyeHb OCHOBHOM U JONOJHUTEILHOM Y4eOHOM JIUTEPATYPbl, HEOOXOIMMO /IJIs1 OCBOCHUS
AUCHUILITMHBI(MOTYJIST):

OCHOBHbBIC HCTOYHHMKH:

An¢unorenosa 1. B. Xumus : YueOnuk u npaktuxym s CI1O / Andunorenosa U. B.,
babkos A. B., IlonkoB B. A. - 2-¢ u3n. ; ucnp. u goi. - Mocksa : U3ngarensctBo FOpaiit, 2020. -
291. - (Ilpoeccunonansruoe obpazosanue). - ISBN 978-5-534-11719-6 : 709.00.

Pymsutuc, I'. E. Xumus. 10 knacc [Tekct] : yueOHUK 11 00111€00pa30BaTeIbHBIX OPTaHU3AIINH !
0a30BbIif YPOBEHD : peKOMEHI0BaHO MUHHUCTEPCTBOM 00pa3oBaHus 1 Hayku Poccuiickoit
®eneparui. - 2-e uza. - Mocksa : [Ipocemienue, 2016 (Cmonenck : @ui. "Cmodn. nomurpad.
komOmHat", 2015). - 224 c. : un. - [Ipenm.-and. ykas.: c. 220-222. - ISBN 978-5-09-041198-1 :
326-00.

JlonmomHUTEIbHBIE HCTOYHUKU:
Pocun U. B. Xumus. YueOnuk u 3agaunuk : - J{ns CITIO / Pocun U. B., Tomuna JI. /1., ConoBbeB

C. H. - Mockaa : M3garensctBo FOpaiit, 2020. - 420. - (IIpodeccuonanbaoe oOpa3oBanue). -
ISBN 978-5-9916-6011-2 : 979.00.

4.2.2 Ilepeyenbr HMH(POPMANMOHHBIX TEXHOJOIWH, WCNOJIb3YeMbIX IIPH  OCYIICCTBJICHHH
00pa3oBaTe/ILHOTO MpoIiecca Mo AMCHUILIMHE, BKIIYas NepeyeHb MPOrPaMMHOI0 odecrniedeHust U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

JIunensuonHnoe mporpammuoe obecneuerue: Microsoft Office Word 2013/2007, Microsoft
Office Excel 2013/2007, Microsoft Office Power Point 2013/2007

4.2.3 Tlepeuenb pecypcoB HHGPOPMALHOHHO-TEJIEKOMMYHHKALMOHHOM cern «UHTEpHEeT,
He00XOAUMBIX /115l OCBOEHM S THCHUILIHHBI:

www.openclass.ru (OTKpBITBIN KJ1acc: ceTeBbie 00pa3oBaTebHBIE COOOIIECTRA).
www.school-collection.edu.ru (Eaunas xosutekius uppoBbIX 00pa30BaTEIbHBIX PECYPCOB).
www.festival.l1september.ru (®ectuBans negarorndeckux uae «OTKPHITHINA YPOKY).
http://www.iprbookshop.ru/ DnekTpoHHO-010IMOTEYHAs CUCTEMA.
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www. chem. msu. su (D1ekTpoHHass OUOINOTEKA IO XUMUH).

www. enauki. ru (MHTepHET-U31aHue s yuuTeneil «EcTecTBeHHbIC HAYKN).

www. lseptember. ru (meronuueckas razera «llepBoe ceHTIOPs»).

www. hvsh. ru GkypHas «XuMus B mKoje»). Wwww. hij. ru (KypHaia «XUMHS U )KH3HBY).
www. chemistry-chemists. com (3JIEKTPOHHBIN KypHaT «XUMHKH U XUMUSD).
www.chem.msu.su. DiieKTpoHHast OUOIMOTEeKa Yy4EOHBIX MATEPHAIOB 110 XUMHH.
www.chem.msu.su (DyeKTpoHHAast OMOIMOTEKA 110 XUMUU ).

www.enauki.ru (HFHTepHeT-u3AaHue s yuuTeseil «EcTecTBeHHbIC HAYKN ).
www.lseptember.ru (Mmeroanueckas razera «IlepBoe ceHTAOP»).

www.hvsh.ru (xkypHan «Xumust B IIKojie»). www.hij.ru (kypHan « XUMHS U 5KU3HBY).
www.chemistry-chemists.com (3JIeKTpOHHBIN KypHAT «XUMHUKH ¥ XUMHUS).

5. KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHUSA YUEBHOM
JANCHUITJINHBI

JlocTuKeHHe JMYHOCTHBIX PE3YyJIbTATOB OLIEHHWBAETCS HAa KaueCTBEHHOM YpoBHeE (0e3
ormeTkn). CHopMUpOBAaHHOCTH METANPEAMETHBIX U MPEIMETHBIX YMEHUI OlleHUBaeTCs B Oaiiax
npernojaBaTesieM B IIPOLIECCE BBIIIOJHEHUS OCHOBHBIX BHJOB YU€OHOW J€ATEIbHOCTU
0o0y4aromuxcsi, TECTUPOBAHUSA, BBIIOJHEHUS OOYYAIOIIUMUCA WHAMBHAYAIbHBIX 33JaHUM,
CaMOCTOSITENIHOW paboThI, a TaKkKe Ja00pPATOPHBIX U MPAKTHYECKHX padoT. dopma mpoBeaeHHS
MPOMEXKYTOUHOM arrecTanmu auddepeHIpPOBaHHBIA 3a4eT (2 ceMecTp), BBICTABISIETCA I10
pe3ysibTaTaM TEKYILIEro KOHTPOJI WM UTOIOBOM KOHTPOJIbHON paboThI (MPHU IMOJIOKUTEIBHON
TEKYIIeH yCIIeBaeMOCTH).

PesyabTaThl 00yyeHus
(0OCBOCHHBIE YMEHHSI, YCBOCHHbIEC 3HAHWS)

®opMBbI M METOABI KOHTPOJIS M OLIEeHKH
pe3yJibTaToB 00y4eHHs

OOyuaromuiics 10KEH 3HATh.

- OCHOBHBIE XHMMHYECKHE ITOHATHUS, 3aKOHBI U
TEOPHUH XUMHH;

- OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHUE MaCChl
BEIIIECTB, IIOCTOSHCTBO COCTaBa BEIIECTB,
ITepuonnueckuii 3akon /.M. Menneneesa;

- OCHOBHBIE TEOPUU XUMHUHU: XUMHUYECKON CBA3H,
ANEKTPOIUTUYECKON JUCCOLMALIMN, CTPOECHUS
OPraHUYEeCKUX U HEOPTaHWYECKUX COCTMHEHUI;

- BaXHEHWIIHWE BEIIECTBA U  MaTEepUAJIBL:
BOKHEHIIME METaUIbl M CIUIaBbl; BOJOPOJ,
KHUCTIOPOJI, TallOTeHbI, OJaropoAHbe Tas3bl,
KHUCJIOTHI, OCHOBAaHHS, COJIH, OKCH/IBI;
VIIEBOAOPOABI, OEH30JI, CIOUPTHI, CIOXKHBIE
3(GUpBl, JKUPBI, MBI, YIJIEBOJbI, AHWIIUH,
AMUHOKHUCIIOTBI, O€NKHU, HUCKYCCTBEHHbIE U

CUHTCTUYCCKHNE BOJIOKHA, KAYy4YYKH, IMJIAaCTMACCHI.

OO0yJarmuiics T0KEH YMETh.
. Ha3bIBaTh H3Y4YCHHBIE
TPUBHAIIBHON WA
HOMEHKJIATYpE;

. ONpeAeNsATh: BAJICHTHOCTb WU CTENEHb
OKHCJIEHHS  XMMHYECKHUX  DJIEMEHTOB, THUI
XUMHUYECKON CBSI3U B COCMHEHMSIX, 3aps]] MOHA,

BElIECTBA IO
MEXIyHAPOAHOU

- YCTHBINA UH/IMBUYaJIbHBIA KOHTPOJIb;
- TUCHMEHHBIM (POHTANBHBIH KOHTPOJIb;

TCCTUPOBAHHUEC OTKPBITOIO MW 3aKPbITOI'O
THUIIOB

- MUCbMEHHBIN (PPOHTATIBLHBIA KOHTPOJIb;

- OATHOAIITbHAS
pe3yabTaTOB OOYUCHHUS:

CHUCTEMA O CHKHU

- IUCBbMEHHBIH (POHTATBEHBIN KOHTPOJIb;

- OIleHKa
3aJaHUs;0I[CHKa 3a
KOHTPOJIbHBIX 3aIaHUN;

3a BBIIIOJJHCHHUE JOMAIIHETO
BBIITOJIHCHUC
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XapakTep cpeasl B BOAHBIX  pacTBOpax,
OKUCITUTENh u BOCCTaHOBUTENb,
MIPUHAUIC)KHOCTh BELIECTB K Pa3HbIM KilaccaMm
HEOPraHWYECKUX COCIMHEHU;

. XapakTEepU30BaTh:  3JEMEHThl  MajbIX
IIEPUOJIOB I10 UX MOJOKEeHMIO B [lepunonnueckon
cucreme [[.M.Menzaeneesa; o0mue XUuMHIECCKHE
CBOMCTBA M CTPOEHHE METAJJIOB, HEMETAJIOB,
OCHOBHBIX  KJIACCOB  HEOPraHUYECKUX U
OPraHUYECKUX COCITUHECHUM;

. OOBSCHSTH: 3aBUCUMOCTh CBONCTB
BEILIECTB OT MX COCTaBa M CTPOCHUS, TPUPOAY
XUMUYECKOW CBS3W (MOHHOW, KOBaJCHTHOM,
METAIJIMYECKOH M BOAOPOJHOMN), 3aBUCHUMOCTh
CKOPOCTH XUMHYECKOM pEaKIUu M IOJOKEHUE
XMMHUYECKOTO  PAaBHOBECHUS OT  Pa3JIMYHBIX
(hakTOpoB;

° BBITIOTHATE XAMHYECKUH OKCIICPUMCHT!
o pacno3HaBaHUIO BOKHENIINX
HEOPraHWYECKUX U OPraHUYEeCKUX COECUHEHUN;

° IMpOBOAUTD: CaMOCTOSITEIbHBIM  TTOWCK

XUMHYECKOW HMH(GOpMAIMM C HCIIOJIb30BaHUEM
Pa3IUYHbIX UCTOYHUKOB (HAyYHO-IIOMYJISPHBIX
U3JJaHUH,  KOMIIBIOTEPHBIX  0a3  JIaHHBIX,
pecypcoB Hurepuera); WCII0JIb30BATh
KOMITBIOTEPHBIC TEXHOJOTHH JUIsl 00paOOTKU U
nepenayn WHOOPMAMKA U €€ MPEACTaBICHUS B
pa3InYHbIX hopMax;

. CBA3BIBATh: HM3YYEHHBIM Marepua; co
CBOEH NMpodeccuoHANbHON 1eATeIbHOCTHIO;
. pemarb:  pacyeTHbIe  3aJadyd 1O

XUMHUYECKUM (HOopMyJIaM U ypaBHEHUSIM.

- OLIEHKA Ha [IPaKTUYECKUX U J1a0OpaTOPHBIX
3aHATUAX IPU BBIIIOJHEHUU PadoT;

- OLICHKA 3a TMOJATOTOBKY M BBICTYIUICHHE C
JOKJIaIoM, pedepaTom;

- OIICHKA Ha JIA0OPATOPHBIX 3AHATHSIX TPU
BBITTOJIHEHUH PadoT;

- OLICHKA 3a MOJITOTOBKY M BBICTYIUICHHE C
JOKJIaIoM, pedepaTom;

=-3a4CT 110 AMCLHHUIITINHEC.
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