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1.HIOACHUTEJIBHAS 3AIITMCKA

Pabouast mporpamMma 06111€00pa3oBaTeNbHON YU€OHON AUCIUIUIUHBI « XUMUSD)
npenHasHadyeHa A u3ydeHust xumuu B [Ipodeccnonansaom yumnuiie AI'ACY, npu
peanuzanud 00pa3oBaTEbHOW MPOrpaMMbl CpeAHEro o0iero oOpa3oBaHUs B
npeaenax OCBOEHHUS OCHOBHOW Mpo(ecCHOHANBHOM 00pa3oBaTEeNIbHON MPOrpaMMbl
CIIO (OIIOII CIIO) no npodeccun 08.01.28 MacTtep OTAECTIOUHBIX CTPOUTEIBHBIX U
JEKOpPaTUBHBIX pabOT Ha 0a3e OCHOBHOTO 0OIero o0pa3oBaHMs.

PabGouass mporpamMma yueOHOro mpeaMmeTa «XuUMHUS» pa3paboTaHa B
COOTBETCTBUM ¢ DesiepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
cpenHero oOmero o0pa3oBaHUs, YTBEPKICHHBIM MpUKa3oM MUHHCTEpPCTBA
oOpazoBanuss u Hayku Poccuiickoit ®epepamuun ot 17 mas 2012 r. Ne 413
(3apeructpupoBan MuHHCTEPCTBOM 1ocTUlIMKM Poccutickont denepanuu 7 nrons 2012
r., peructpauvoHHbii Ne 24480). Ilpukazom MuHHCTEpCTBAa NPOCBEIICHUS
Poccuiickoit @enepannu ot 23.11.2022 No 1014 «OO6 yrtBepxkaeHun denepaibHON
0o0pa30BaTeNbHON MPOrpaMMbl CPEIHEro 00IIero odopazoBaHus» (3aperucTpupoBaH
22.12.2022 Ne 71763).

CopepxaHue MporpaMMbl Y4eOHON AHUCUMIUIMHBI «XHUMHsD) HamlpaBieHO Ha
JTOCTHXKEHHE CIEAYIOMIMX LeTei:

- (opmupoBanue y oOydarOIIMXCS YMEHHUS OIEHUMBAaTh 3HAYUMOCTh
XUMHUYECKOTO 3HAHMS ISl KAKJOTO YEJIOBEKa,

- (opMupoBaHue y 00yUYarOIIUXCS IEJIOCTHOTO MPEACTABICHUSI O MUPE U
pOJIM XMMHMHM B CO3JaHUU COBPEMEHHOW E€CTECTBEHHOHAYyYHON KapTHHBI MUDA;
yMEHUSI OOBICHATH OOBEKThI M MPOLECCHl OKpYyXKarouehd JeHCTBUTEIbHOCTH:
IIPUPOJHOM, COLMATIBHOW, KYJIbTYPHOM, TEXHUYECKON Cpelbl, — WCIIOIb3Ys A
3TOr0 XUMHUYECKHE 3HAHUS;

- pa3BUTHE y OOy4aloIIUXCi yMEHUH pa3nuuath (QakThl U OLEHKH,
CPaBHUBATh OLICHOYHBIE BBIBOJIbI, BUAETh UX CBS3b C KPUTEPUSMH OLIEHOK U CBSI3b
KPpUTEPUEB C ONPENETECHHOW CHCTEeMOW IEHHOCTeH, (OpMYIUpOBaTh W

000CHOBBIBATH CO6CTB€HHYIO IMO3HUIHUIO,



- IpuoOpeTeHHre 00yYarolUMMUCS OMbITa Pa3HOOOPAa3HOUN NEATEeTbHOCTH,
MO3HAHUA W CaMOIO3HAHUS; KIIOYEBBIX HABBIKOB, HMMEIOIIUX YHUBEpPCAJIHHOE
3HAQUYEHUE [JIs PA3IUYHBIX BHUJOB JCSATEIBHOCTH (HABBIKOB PEIICHUS MPOOIEM,
OPUHATUS  pEIICHUH, TIOMCKa, aHaiM3a ¢ 00paboTku  uHbOpMaIuH,
KOMMYHUKATUBHBIX  HABBIKOB,  HABBIKOB  HM3MEPEHUH,  COTPYJHHYECTBA,

0e301macHOro o0panieHus ¢ BEMIECTBAMU B TOBCEIHEBHOM KU3HH ).

2.0BIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

XuMusi — 3TO HayKa O BEIIECTBAaX, UX COCTaBE M CTPOCHHH, CBOMCTBAX U
MPEBPAIICHAUSIX, 3HAYCHWH XHMHYECKHX BEIIECTB, MAaTepUaIoB M TIPOIECCOB B
MPAKTUYECKOM JESITEIIbHOCTH YeJIOBEKA.

Conepxxanue  oOmeoOpa3oBaTENbHOTO  Y4eOHOro  mpeaMera  «XUMUs»
HaIpaBJICHO HAa YCBOCHHME OOYYalOUIMMHUCS OCHOBHBIX TMOHSITHM, 3aKOHOB U TEOPUU
XUMHUH; OBJIQJICHUE YMEHUSAMH HaOMI0aTh XUMHUYECKUE SIBJICHUS, IPOBOJUTH
XUMUYECKUN SKCTICPUMEHT, MMPOU3BOIUTL PAacUeThl HA OCHOBE XMUMHUYECKUX (HOPMYJ
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUH.

B nporecce nzydenus XumMun y o0y4aroniuxcs pa3BUBAIOTCS TO3HABATEIbHBIC
WHTEPEChl U WHTEIUICKTyalbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIHHOM
MpUOOPETEHUST 3HAHUIM 10 XMMHUU B COOTBETCTBUHU C BO3HUKAIOIIMMHU KU3ZHECHHBIMU
npobiieMaMy, BOCTIHUTHIBAETCS OEpexHOE OTHOUICHHS K TMPHUpPOJAE, IMOHHUMAaHHE
3I0POBOTO 00pa3a KU3HHU, HEOOXOJUMOCTH TPEAYIPEKICHUS SIBJICHUN, HAHOCSIIINX
Bpea 3I0pOBbI0O U OKpyXkatomieil cpeae. OHUM OCBaMBAalOT MNPUEMBI T'PAMOTHOTO,
0€30MacHOT0 HCIIOIh30BAHUS XUMHUYCCKUX BEIICCTB U MAaTepPUAJIOB, TPUMEHSICMBIX B
OBITY, CEJIbCKOM XO3sIIICTBE U HA IPOU3BOJCTBE.

B mpodeccnonanbHbIX 00pa30BaTENbHBIX OpPTraHU3AIMUAK, PEATU3YIONINX
o0pa3oBaTeIbHYI0 MIPOrpaMMy CPEIHETO OOIIero 00pa3oBaHus B Mpejenax OCBOSHUS
OIIOII CIIO na 6a3e 0CHOBHOTO OOIIIET0 00pa3oBaHus, yUeOHBIN IPEAMET « XUMHS
uzyuyaercss Ha ©0azoBom ypoBHe DI'OC cpeanero oOmiero o00pa3oBaHus,
OCHOBBIBAETCS HAa 3HAHUSAX OOYYAIOMIMXCS, MOJYYEHHBIX TPU H3YYCHHH (U3HKH,
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ouonoruu, reorpaduy, MaTeEMaTUKU B OCHOBHOM HIKOJIE.

Peanuzanus JeQyKTMBHOIO NOAXOJa K H3YYEHHMIO XUMHH CIIOCOOCTBYET
pPa3BUTHIO TaKUX JIOTMYECKUX OIEpaluii MBIIJICHUS, KaK aHaliu3 M CHHTE3,
000OlIEHNE M KOHKPETHU3allus, CpPaBHEHUE M AaHAJIOTWA, CUCTEMaTH3alus |
KJ1accu(uKaIus.

W3ydyenne XuMuH B MPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3aAIUIX,
peanu3yromux 00pa30BaTEIbHYI0 MPOTpaMMy CpeAHEro oO0Iiero o0pa3oBaHUS B
npenenax ocBoenuss OITOIT CIIO na 6a3e 0CHOBHOrO 0OIIEro 0Opa3oBaHUs, UMEET
CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT NMPOQUIIsi NMPOPECCUOHAIBHOIO 00pa30BaHusl.
OTO BBIpaXKaercs B COACPKAHUM OOYUYEHMsI, KOJMYECTBE YacoB, BBIACISAEMBbIX Ha
U3yYCHHUE OTIECNBbHBIX TEM TMPOTPaMMbl, TIIyOMHE HMX OCBOCHHS OOYJarOIIMMHUCS,
o0beME U  XapakTepe [MpaKkTUYECKUX  3aHATHM, BUAAX  BHEAYAUTOPHOMN
CaMOCTOATENBbHON pabOTHI CTYIEHTOB.

B mpomecce u3ydeHHs XMMHHM TEOPETHUYECKHWE CBEACHUS JIOTOIHSIIOTCS
JEMOHCTpalUsIMH, J1a0OpAaTOPHBIMU OMNBITAMH M MPAKTUYECKUMHU  3aHATHAMMU.
3HAYUTENBHOE MECTO OTBOJUTCS XHUMHUYECKOMY OJKcrepuMeHTy. OH OTKpBIBaeT
BO3MOXKHOCTh (POPMHUPOBATh y OOYyYaIOLIUXCs CIEeUaIbHbIe MPEIMETHbIE YMEHUS:
paboTaTh C BEMIECTBAMH, BBINIOJHATH MPOCTHIE XUMHYECKHE OMBITHI, YYHUTH
0e30MacHOMY M JKOJIOTMYECKHM TI'paMOTHOMY OOpalleHUI0 C  BELIECTBAMH,
MaTepuajgamMH U mpoueccaMu B ObITY U Ha MIPOU3BOJICTBE.

B mpouecce wu3ydeHus XUMHH BaXHO (QOpPMHUPOBATH HH(POPMAIMOHHYIO
KOMIETEHTHOCTh oOOydwatomuxcs. Iloaromy mnpu opraHu3anuy CcamMOCTOSTEIbHOU
paboThl HEOOXOIUMO AaKIEHTHUPOBaTh BHUMAaHUE OOYyYaIOIIMXCS Ha IOMCKE
uHopmanuu B CcpeAcTBax MaccMmenua, MHTepHere, yueOHOW M crnenuanibHOU
JUTEpaType C COOTBETCTBYIOMINM O(OPMIICHHEM U MPEJICTABICHUEM PE3YJIbTAaTOB.

IIpu orbope conepxaHuss y4eOHOro mnpeaMeTa «XUMHUSD» HCIOJIb30BaH
MEXIUCIUTUTMHAPHBIA TIOJIX0/, B COOTBETCTBHH C KOTOPHIM OOYYaromIuecs TOJKHBI
YCBOUTH 3HAHUS M YMEHMsI, HEOOXOAUMbIE IJIsi (POPMHUPOBAHUS €IMHOM LEIOCTHOU

€CTECTBEHHOHAYYHON KAapTUHBI MHpa, Ompenenistomei (GopMupoBaHre Hay4YHOTO



MHUPOBO33pPEHUs1, BOCTPEOOBAHHBIE B )KU3HU U B IPAKTUYECKOMN ACSATEIbHOCTU

N3yuenue o61eo006pa3oBaTeibHON Yy4eOHOTO IpeIMeTa « XUMHUS 3aBEpIIACTCS
MOJIBEICHEM HTOTOB B (hopMe 3K3aMeHa B paMKaxX IMPOMEKYTOUYHON aTTeCTAINH
ctyneHToB B mporuecce ocBoenuss OIIOII CIIO ¢ momydeHueM cpeaHero oOIero
o6pazopanus (I[TIIKPC).

3. MECTO YUYEBHOI'O ITPE/IMETA B YYEBHOM IIJIAHE

VYueOusbIit npeaMeT «XuMUs» ABISIETCS 0053aTeIbHON YUeOHON AUCITUTIIINHON
0011e00pa3oBaTeILHOTO IUKJIA OCHOBHOW MPOQECCHOHAIBHONH 00pa3oBaTeIbHON
pOrpamMMbl CpeHero mpodeccruonanbHOro 00pa3oBanus Ha 0a3e OCHOBHOTO OOIIIETO
oOpaszoBaHus ¢ moiiydeHueM cpeaHero oodmiero oopazoBanusi (IIIIKPC) ¢ yderom
tpedoBanuit ®I'OC CIIO u npoduis npodeccuoHanTbHOro 00pa3oBaHus.

B yue6nbix mnanax [MITKPC mecto ydyeOHOro mpeamera « XMMUS» B COCTaBe
00s13aTeNIbHBIX Y4EOHBIX MPEIMETOB, 00s13aTeNBHBIX TSt OCBOCHMUS

TCXHOJIOTHYCCKOT'O HpO(i)I/IJ'ISI HpO(bGCCI/IOHaHLHOFO 06pa3OBaHI/1H.

4. PE3YJIBTATBHBI OCBOEHUSA YYUEBHOI'O ITPEJIMETA

OcBoenue cojepkaHusi Y4eOHOW AUCIHUIUIMHBI «XUMUS» 00ECIeUrBaACT
JOCTHXKEHUE CTYJICHTAMHM CIEAYIOIINUX PE3yJIbTATOB:

JUYHOCIHbBIX:

JI1 uyBCTBO TOPIOCTH M YBaKEHUS K UCTOPUU U JOCTHKEHUAM OTEYECTBEHHOM
XUMHUUYECKON HayKW; XUMHUYECKH TPAMOTHOE IMOBEACHUE B MPOoQPecCUOHATBHON
NEATETPHOCTH YW B OBITY TIpU OOpallleHMH ¢ XUMHUYECKUMH BEIECTBaMH,
MaTepuagaM U mpoleccamu;

JI2 TOTOBHOCTB K TIPOJOJKEHUIO 00pa30BaHUs U MOBBIIICHNUS KBATU(PUKAIIUN B
n30paHHOW TpodecCHOHATBEHON JEATETPHOCTH M OOBEKTUBHOE OCO3HAHUE POJIH
XUMHUUYECKUX KOMIIETCHITUN B 3TOM;

JI3 ymeHue HCHOJIb30BaTh JOCTHXKEHHUSI COBPEMEHHON XMMHUYECKOW HAyKH M
XUMHUYECKUX TEXHOJOTUNA JJIsl TOBBIIIEHUS COOCTBEHHOTO WHTEIJIEKTYaJIbHOTO

pa3BUTHS B BIOpaHHON TPO(ecCHOHaNbHOM e TeIbHOCTH;



MemanpeomenHbIX:

M1 wucnonp30BaHME paA3JIMYHBIX BHJOB IIO3HABATEIBHOM JEATEIBHOCTH U
OCHOBHBIX HWHTEIJICKTYaJbHBIX OMepanuil (MOCTAaHOBKHU 3a1aud, (HOpMyIHpOBaHUS
TUIIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHMsI, 0000ILEHUs, CHCTEMAaTU3alluH, BbISBIICHUS
NPUYUHHO-CJIEICTBEHHBIX CBsI3€i, MOMCKAa aHaIoroB, (POPMYJIHUPOBAHUS BBHIBOJIOB)
JUIS PEIIEHUs ITOCTaBJICHHOW 3aJa4M, NPUMEHEHUE OCHOBHBIX METOJOB IO3HAHHUS
(HaOnrofieHNs, HAY4YHOIO SKCIEpUMEHTAa) JJIi M3Yy4YeHUs pas3iIudHbIX CTOPOH
XUMHYECKUX OOBEKTOB W TIPOIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOIUMOCTDH
CTAJIKUBAThCA B MpodeccruoHalIbHOM cdepe;

M2 wucnonp30BaHME Pa3IMYHBIX MCTOYHUKOB JUISl TOJYYEHHS XUMHUYECKON
uH(pOpMaIMU, YMEHHUE OIIEHUTh €€ JIOCTOBEPHOCTh MJI JOCTHXKEHHUS XOPOIIMX
Pe3yJIbTaTOB B MPOPECCHOHATBHOM Cdepe;

npeomMemHulxX:

I11 chopmMupoBaHHOCTH NPEICTABICHUNA O MECTE XUMUU B COBPEMEHHOM
HAyYHOW KapTUHE MUpA; MOHMMAHUE POJIM XUMHUHU B (HOPMUPOBAHMU KpPyroszopa u
(GyHKUIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] MPAKTHUECKUX 3a/1a4;

[12 BiageHue OCHOBOMOJIATAIOIIUMU XUMHUYECKHMMH IOHATUSAMHU, TEOPHUSIMH,
3aKOHAMH W 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJb30BAaHUE  XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

I13 BnajgeHWe OCHOBHBIMM METOJIAMHM HAYYHOI'O MO3HAHUS, UCIOJIb3YEMBIMU B
XUMUU: HAONIOJICHUEM, OIMCAaHUEM, HM3MEpPEHUEM, OHKCIIEPUMEHTOM; YMEHHE
oOpabaThiBaTh, OOBSCHATH PE3YNbTAaThl MPOBEIECHHBIX OIBITOB U JI€JaTh BHIBOJBI;
TOTOBHOCTh M CHOCOOHOCTh NPUMEHSATH METOJbl [O3HAHUA TMPU PEHICHUU
MPAKTUYECKUX 33/1a4;

[14 chopMupOBaHHOCT, YMEHHMS JaBaTh KOJUYECTBEHHbIE OICHKH U
MIPOU3BOIUTH PACUETHI [0 XUMUUYECKUM (HOpMyJIaM U YpaBHEHUSM;

[I5 BiageHue mnpaBWIaMM TEXHUKM O€30MACHOCTH TMPHU HUCIHOJIb30BAaHUU
XUMHYECKUX BELIECTB;

[16 chopmupoBaHHOCTH COOCTBEHHOM MO3UIIMK IO OTHOIIEHUIO K XUMUYECKOMN



uH(popMaIuu, NOTy4aeMOr U3 pa3HbIX HCTOYHUKOB.

5.COAEP KAHUE YYEBHOI'O ITPEIMETA

HaunmMmeHoBaHHe Conep:xxanue yueOHOro MaTepuaia u (pOpMbl
pa3aesioB U TeM OPraHM3aNyHu JesiTeJIbHOCTH 00y4alommuXxcst
BBeaenne OcHoBHbIE MOHATHS XUMMHU. BemectBo. Atom. Mosiekyia.

XuMuueckuit aneMeHT. Amutotponus. [Ipocteie u cinoxHbIe
BeniecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BELICCTB.
XuMHUYECKUE 3HAKU U (POPMYJIBI.

3HayeHUe XUMHUU IIpu ocBoeHuHu crnenuanbHocteit CI1I0
TEXHUYECKOTO npoduisi nmpodeccuoHaibHOro 00pa3oBaHusl.

Kontposbnas padora Nel. Cpe3oBast paboTa Mo XuMUH 3a Kypc
cpenHel o0IIei IIKOJIbI.

Pasnen 1. OcHOBBI CTPOEHMS BellleCTBA

Tema 1.1 CTpoeHue aToM0OB
XHMHYECKHX 3JIEeMEHTOB U
NMPUPOAA XUMMHYECKOI CBA3HU

CoBpeMeHHasi MOJIeJIb CTPOEHUSI ATOMA.

DnexTpoHHas KoHpuUrypauus aroma. Kinaccupukanus XuMHIECKUX
3JIEMEHTOB (S-, P-, d-351eMeHThI). BanieHTHBIC 3JICKTPOHBI.
BanenTtHOCTh. DNEeKTpOHHAs MPUPOa XUMUYecKol cBsa3u. MoHHas
CBSI3b KaK CBSI3b MEXKy KAaTHOHAMH M aHHOHAMH 32 CUET
AIIEKTPOCTATUYECKOTO MPUTSHKEHUSI. DIEKTPOOTPULIATEIBHOCTb.
KoBasieHTHBIE TIOJIIpHAs U HETIOJISIPHASI CBSI3H.

IIpakTuyeckast padora Nel. CocTaBieHuUE 3JIEKTPOHHO-
rpaduyeckux GopmyI JIEMEHTOB

IIpakTnyeckas padora Ne2. OmnpeneneHue XapakTepUCTUKU
aneMeHToB no [lepuoanueckoi cucreme

Tema 1.2
Ilepuoauveckuii 3aK0H U
Tabauua /I. U. MenpgeseeBa

Ilepuoauyeckas cucremMa Xumu4yeckux diaemMenTos /I.U.
Menpeneesa. @usndecknii cMmbica [lepunogngeckoro 3akona J[. M.
MeHeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX
PIIEMEHTOB, 00pPa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIECTB B
COOTBETCTBHUU C MOJIO)KEHUEM XUMHUECKOT0 3JIEMEHTA B
[Tepuonnueckoit cucreme. MUpOBO33pEHYECKOE U HAYYHOE
3HaueHue [lepuonnueckoro 3akona J[.M. Menneneesa. [Iporao3sst

JI.11.

MCHILGJ'IGGBa. OTKpI)ITI/IC HOBBIX XUMHWYCCKHX JJICMCHTOB.

IMpakTuyeckas padora Ne3. XapakTepuCTHKa dJIEMEHTOB,
OIIpeJIeJIeHUE IEMEHTa IO €ro JIEKTPOHHOH (popmyIie, onpeaeneHue
(hopMyJ1 BBICIIMX OKCHJIOB, X XapaKTEPHUCTHKA.

IMpakTnyeckas padora Ned HaxoxaeHre OTHOCUTEIBHON
MOJIEKYJIIPHOM U MOJIAPHON MaccChl BEILIECTBA

Pasnen 2. XuMu4yeckue peaknuu




Tema 2.1
Tunbl XUMHUYECKUX PeakIuid

Tema 2.2
DIIEKTPOTUTHIECKAS
TUCCOLMalvs U HIOHHBIH 00MeH

Kaaccndukanus 1 THIIBI XMMHYECKHX PeaKIMil ¢ y4acTHeM
HeOpPraHu4eckux BemecTB. OKUCINTEIBHO — BOCCTAHOBUTEIIbHBIC
peakuuu. OnpeeseHue CTENEeHN OKUCIIEHUS DJIEMEHTOB
KonnyecTBeHHbIE OTHOLIEHUS B XUMUHU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI 110 YPaBHEHUSIM
XUMUYECKUX peakiuil. Mosb Kak equHHIa KOJIMYEeCTBa BELECTBA.
MouisipHast Macca. 3aKOHbI COXPaHEHUS! MacChl U SHEPTUU. 3aKOH
ABoraapo. MoJisspHbIii 00beM

ra3oB. OTHOcHUTENbHAS INIOTHOCTD I'a30B.

IIpakTnueckas padora Ne 5. CocraBieHue ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA METOA0M
PIIEKTPOHHOTO OaJiaHca.

IpakTHyeckasi padora Ne6. Permenue 3a1a4 1o KOJIU4eCTBY
BELIECTBA.

Teopusi 3/1IeKTPOTUTHYECKOH JUCCONMANMU. Peakiiny HOHHOTO
oomena. CocraBiieHne YpaBHEHUH peakIifii HOHHOTO 0OMeHa IyTeM
COCTaBJICHHS X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.
['uaponus coneid. CocTaBiieHUE Peakiuii THAPOTIN3a COJICH.
3HaueHNe TUAPOIIN3a B OMOIOTHYECKUX OOMEHHBIX MPOoIeccax.
[IpuMeHEeHHEe rUAPOIN3a B IPOMBIIIICHHOCTH.

IpakTHyeckas padora Ne 7. CocraBieHrue ypaBHEHUN peakuuii B
MOJICKYJISIPHOM M MOHHBIX (popmMax.

IpakTuyeckas padora Ne 8. CocraBieHHe peakuii THIPOIU3a
coJIei.

Pa3zgen 3. CTpoeHne U CBOIiCTBA HEOPTraHNYECKNX BelleCTB

Tema 3.1

Knaccudukaiys, HOMEHKIATypa |
CTpOEHHE HEOPTraHNYECKUX
BEIECTB

Kinaccndukanus HeOpraHu4ecKux BelecTs.

[IpocTsle U COXKHBIE BenlecTBa. MeTaluibl 1 HEMETAJLIIBL.
(OCOOEHHOCTH CTPOEHHUS.

(OCHOBHBIE KJIacChl CJIOKHBIX BELECTB (OKCHU/bI, THIPOKCH/IBI,
KHUCIIOTHI, conn). HoMeHkaTypa 1 Ha3BaHHUE HEOPraHUYECKUX
BELIECTB UCXO/I U3 UX XUMUYECKOW (DOPMYIIBI MJIM COCTABIICHHE
XUMHAYECKOH (POPMYIIbI UCXOS U3 HAa3BaHUS BEILECTBA MO
MEXIyHAPOAHOW MM TPUBUAIBHOW HOMEHKIIATYPE.
Me:xMoseKyspHble B3auMmozeicTsus. Kpucramioruaparsl.
ArperaTHble cocTOsIHMS BelecTBa. Kpucraminueckue u aMmopdHbie
BellecTBa. TUIBI KPUCTAIIIMUECKUX PELIETOK (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAsA, METAJUTMYECcKas ). 3aBUCUMOCTb (PU3NYECKUX
CBOMCTB BEILLIECTBA OT THIA KPUCTAININYECKON pemeTku. [Ipuunnsl
MHOTooOpa3us BemecTs. COBpeMEHHBIE MPEACTABIEHUSI O CTPOSHUHU
TBEPJIBIX, KUJIKHUX M ra3000pa3HbIX BeniecTB. KuKue KpUCTalIbl.

IMpakTudyeckas padora Ne 9 Knaccudukaius 1 HOMEHKIATypa
HEOPraHMYECKUX KUCJIOT U OCHOBAHUM

IMpakTuyeckas padora Ne 10 Knaccudukanus 1 HOMEHKIIATypa
HEOPraHUYeCKUX OKCHUJIOB U COJIeH

Tema 3.2
Du3znko-xuMHuuecKre CBOMCTBa
HEOPTraHUYECKUX BELIECTB

Mertamel. O0mue Guznueckre 1 XUMUYECKUE CBOWCTBA METAJIJIOB.
Knaccudukanus MeTaIoB MO Pa3IMYHBIM MTPU3HAKAM.
DIIEKTPOXUMHUYECKUI P/l HAPSHKEHU METAJUIOB. 3HAaYEHUE
METaJUIOB U HEMETAJIJIOB B IPUPOE U KU3HEACATEIHHOCTU
"yesroBeKa U oprann3mMoB. Koppo3ust MeTasioB: BUIbI KOPPO3HH,
CIIOCOOBI 3aIMTH METAJUIOB OT KOPPO3HUHU.

Hewmeramiael. O6mue ¢pusndeckne 1 XUMHUYECKHUE CBOMCTBRA
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HemeTauioB. Tunuunbie cBokicTBa MetamioB [Y— Yl

rpynn. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE CBONCTBA HEMETAJLIOB.
KpyroBopoThl OMOT€HHBIX JIEMEHTOB B IIPUPO/IE.

XUMHYeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUECKUX
BEIIeCTB (OKCUJIOB, THIPOKCUIOB, KUCIIOT, COJICH U 1Ip.).
3aKOHOMEPHOCTH B U3MEHEHHHU CBOICTB MPOCTHIX BELIECTB,
BOJIOPOAHBIX COCTMHEHHM, BBICHIUX OKCHJIOB U THAPOKCHJIOB.

IMpakTuyeckasi padora Ne 11. MeTamibl 1 X COSTMHCHUS

IMpakTuyeckasi padora Ne 12. HemeTamibl 1 X COSAMHEHUS

Tema 3.3

[ Ipon3BOACTBO HEOPraHUYECKUX
BEIIECTB. 3HAUEHUE U IPUMEHEHHE
B OBITY U Ha IPOU3BO/ICTBE

OO01IMe TpeCTaBICHUS O MPOMBIIIIEHHBIX CIIOCO0aX MOTYYCHHUS
XMMHUYECKHX BEILECTB (Ha MpUMepe IPOU3BOICTBA AMMHUAKa, CEPHOI
kucnotThl). [lonstre o merayurypruu. UepHas u 1iBeTHasI
MeTasutyprust. O6ume crnocoOsl mosyyeHust Metayuion. [lonstue o
crutaBax. CruiaBbl JKeJie3a U UX POJib B COBPEMEHHON TEXHUKE U
Barel mpogeccumu.

[IpakTyecKoe NIPUMEHEHHE DIEKTPOJIN3A IS [TOTYyYEHUS
LEJIOYHBIX, IIEJIOYHO3EMENIBHBIX METAJNIOB U AJIFOMUHUS.

Poib Ta30B B COBpEMEHHOH TEXHHKE U Balei nmpodeccu.
3HayeHue U IPUMEHEHHE B ObITY U Ha IIPOU3BOJICTBE
HeopraHn4eckux BemiecTs. [IpobieMa 0TX0H0B 1 MOOOYHBIX
[TPOYKTOB.

IMpakTuyeckas padora Ne 13. DieKTpoin3 BOJHBIX PACTBOPOB
COJICH.

KontponbHas padota No2 «CBoCTBa HEOPraHUUECKUX
COCIMHEHUIN»

Pa3nen 4. CTpoeHue u CBOMCTBa OPraHNYeCKUX BeleCTB

Tema 4.1
Krnaccudukanus, ctpoenue u
HOMEHKJIATypa OpraHHYECKUX
BEIIIECTB

[Tpeamer opranndeckoil xumuu. [IpuponHbIe, ICKYCCTBEHHBIE U
CUHTETHUYECKNE OpraHUUeCcKue BemecTsa. CpaBHEHNE OPTaHUYECKUX
BEILIECTB C HEOPTaHUYECKUMU. BaneHTHOCTh. XUMUYECKOE CTPOEHUE
Kak MOPSI0K COEUHEHUSI aTOMOB B MOJIEKYJIBI I10 BAJICHTHOCTH.
Teopus ctpoeHus opraHuueckux coequHennii A. M. bytieposa.
(OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUUECKOT0 CTpoeHus. M3oMepus
1 U30Mepbl. XUMHUYECKUE POPMYJIIbI U MOJIETH MOJIEKYJ B
OpraHUYeCKON XUMHH.

Knaccudukanus oprannueckux Bemiects. Knaccugukanus BenecTs
[0 CTPOCHHUIO YIIIEPOAHOTO CKeNleTa U HAJTMUUIO ()YHKIIMOHAIBHBIX
rpynmn. ['omosnoru u romosnorus. Hauana nomenknatypst [UPAC.

IpakTuuyeckas padora Neld. CocraBieHue pa3BepHYTHIX U
COKpALIECHHBIX CTPYKTYPHBIX (OPMYJI OPraHUYECKUX BEIIECTB.

Tema 4.2.

CBoiicTBa, MPOU3BOJCTBO U
HpI/IMeHeHI/Ie OpFaHI/I‘IeCKI/IX
COeTUHEHUU

[IpenenpHbIE YreBOAOPOABI. AJIKaHbI: TOMOJOTUYECKUM ps,
M30MepHs U HOMEHKJIATYpa aJIKaHOB. XMMHYECKUE CBOMCTBA
QIIKAHOB.

['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX MICTOYHUKOB TEILIA B
MPOMBIIITICHHOCTH U ObITy. HaxosxieHue B mpupoie 1 NpuMeHeHHe
QIIKAHOB .

HenpenenbHble yriieBogopoabl. AJKEHbI. DTUJIEH, €r0 NOJy4eHNE
(meruapupoBaHUEM dTaHa, ACTIONTUMEPU3AINEH MOTUITHIICHA).
['omonornyeckuii psiz, ©30MepHsi, HOMEHKJIATypa aJKEHOB.
XMMHUYECKHE CBOWCTBA ATWJICHA: TOPEHHUE, KAYECTBCHHBIE PEAKIIHH
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(o6ecrBeurBaHne OPOMHOMN BOJIBI M pacTBOpA MEpPMaHTaHaTa KaJIusl).
[Tonumepu3anus 3TUIICHa KaK OCHOBHOE HaIIPaBJICHUE €r0
MCII0JIb30BaHUS.

AnKHHBL. AueTuieH. ['opeHne aleTniieHa Kak MCTOYHHK
BBHICOKOTEMIIEPATYPHOI'O TUIAMEHU AJIs1 CBAPKU M PE3KU METAJIOB
TexHuka 6€30MacCHOCTH NP paboTe C AlleTUIICHOM.

Apensl. beH3oi, ero ctpoeHne u (pu3nyecKre CBOMCTRA.
XuMuyeckue cBorcTBa OeH3051a U ero nonydenue. [lpumenenue
OEH301a HA OCHOBE CBOMCTB.

[TpupoaHble HCTOYHUKH YTIeBOA0POA0B. [Iprpoansblii ras: cocras,
mpuMeHeHne B kauecTBe TorunBa. Hedts. CocTaB u nmepepaboTka
Hedtu. [Teperonka Hedtu. Hedrenmpoaykror.

Criuptel. I'mapoxcunpHas rpymnmna Kak GyHKunoHaigbHas. [lonsTre o
MpeneabHbIX OJHOATOMHBIX CIIUPTaX. XUMHUECKHUE CBOMCTBA
BTaHOJIA: B3aUMO/JICHCTBHE C HATpUEM, 00pa30BaHUE MPOCTHIX U
CIIOHBIX 3(pUpoB, OKKcIeHue B anbaerui. [lomyuenue atanona
OpOKEHUEM TIIFOKO3bI U TUIpaTaiuei stuiena. [Ipumenenue
ATaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCAEACTBUS JIIs
OpraHu3Ma uYejoBeKa U MpeaynpexacHue. [ TuiepuH kaxk
[peiCTaBUTEIb MHOIOATOMHBIX CIIUPTOB. KauecTBeHHas peakius Ha
MHOTOATOMHBIE CITUPTHI.

[IprMeHeHHe ruIeprHa.

Denon. Puznyeckue 1 XuMU4eckre cBoicTBa ¢peHomna. [Ipumenenue
(heHoJIa Ha OCHOBE CBOWCTB.

Anpaeruabl. [lonstue o0 anpaerugax. AnbaeruiHas rpymnma Kak
(dyHkmoHanpHas. opmanpaeru v ero CBONCTBA: OKUCIEHUE B
COOTBETCTBYIOILYIO KUCJIOTY, BOCCTAHOBIIEHUE B COOTBETCTBYIOLIUI
crupt. [lomyyenune anpaerujoB OKUCICHUEM COOTBETCTBYIOIIMX
cniupToB. [IpumMeHenne Gpopmasbaeruia Ha OCHOBE €ro CBOMCTB.
Kap6onoBbie kucnothl. [IoHsATHE 0 KapOOHOBBIX KUCIOTAX.
KapOoxkcuiipHas rpynna kak GyHKIHoHanbHas. ['oMoaoruueckuii
s IpeIeIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCHOT. [lomydyeHue
KapOOHOBBIX KHCIIOT OKHCICHUEM alIbJETHI0B. XUMUYECKUE
CBOMCTBA YKCYCHOM KHCITIOTHI: 00IIIHE CBOWCTBA C MUHEPATLHBIMU
KHCIOTaMM U peakius srepupukanuu. [Ipumenenne ykcycHoi
KHCJIOTBI HA OCHOBE CBOMCTB.

CrnoxHble 3¢upbl 1 xKUpbL. [Tonyuenne ca0KHbIX 3PUPOB peakiuen
prepuduxanyu. CrnoxxkHble 3QUpHI B IPUPOJIE, UX 3HAYCHHE.
[TpuMeHeHHe CIIOKHBIX 3()UPOB HA OCHOBE CBOMCTB. AMHUHBI.
[TousTre 06 aMrHAX. AHUIIUH KaK OPraHMYECKOE OCHOBAHHME.
[IpMeHEeHNe aHMIIMHA HA OCHOBE CBOWCTB.

[Tonumepsl. [TonrMeps! - BakHeWIIEe ChIPbe IS TTOJTYYECHHS
CTPOMTENBHBIX MaTepranoB. OCHOBHbBIE MOHATHUS.

[Mnactmaccel. TepMorIacTUYHBIE U TEPMOPEAKTUBHBIE TJIACTMACCHI.
[TonuaTHIIEH U €ro mpUMEeHeHHe B cTpouTenbeTBe. CriocoOb!
pacro3HaHus MIacTMacc.

BouokHa, nx knaccudukanus. CriocoObl pacro3HaHUs BOJIOKOH.
CHuHTeTHYECKHE KaydyKH U UX HCII0JIb30BAHHUE B CTPOUTENILCTBE.

IMpakTuuyeckas padora Nel5. Hazpanue npenenbHbIX
YTJIEBOAOPOIOB
o MexxayHapoaHoi HomeHnknarype IUPAC.
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IpakTuyeckas padora Nel6. Hazpanue HenpenenbHbIX
YTJIEBOAOPOAOB 10 MexayHapoaHo HomeHkinarype IUPAC.

IpakTnyeckas padora Nel7. HazBanue cnupToB 10
MexxayHapoaHor HoMeHnkiatype IUPAC.

IpakTuyeckas padora Nel8. CocraBienue ypaBHEHUH peakiuii
brepuduKaIum

Tema 4.3.
Oprann4ecKue BEIIecTBa B
PKU3HENEATEIbHOCTH YEIOBEKA

DKups! kak cnoxusie 3¢upsl. Knaccudukanus sxupoB. XuMudeckue
CBOMCTBA UPOB: THJIPOJIN3 U TUAPUPOBAHUE KUJKUX KUPOB.
[IpuMeHeHue )KUPOB HAa OCHOBE CBOMCTB.

'YrieBonpl. [ 110K03a — BEIIECTBO C IBOMCTBEHHOM (QyHKITHEH —
QIBACTUA0CIUPT. XUMUYECKHE CBOMCTBA IIIOKO3bL. [I[pumeHenne
[JIFOKO3bI HA OCHOBE CBOMCTB.

Caxapo3a, Kpaxmall U LeJUII0JI03a, CTPOCHHUE, CBOMCTBA,
[pUMEHEeHUE 3HAaUEHHUE YIJIEBOJIOB B )KUBOW MIPUPOJE U )KU3HU
YEIIOBEKA.

HyxnennoBblie kucinoTsl. CocTaB, CTpOEHUE U OUOTOTHYECKAs POJIb.
AMHUHOKHUCJIOTBI. AMUHOKHUCIIOTHI Kak aM(OTEpHbIE

M yHKIIMOHATIbHBIE OPraHUYECKHE COSTUHEHHS. XUMUYECKUE
CBOMCTBAa aMUHOKHCJIOT: B3aUMOJICUCTBHE C IIEJI0UYaMU, KUCIOTaMU
W APYT ¢ Ipyrom (peakius mojaukoHaeHcanun). [lentunnas cBsa3p u
nonunenTuabl. [IppuMeHeHne aMuHOKHUCTIOT HA OCHOBE CBOMCTB.
benku. [lepBuunas, BTOpU4Has, TPETUYHAS CTPYKTYPHI OEIKOB.
XUMUYeCKue CBOKWCTBA OCIIKOB: TOPEHUE, ICHATYPAIIHS, THAPOIIU3,
[BETHBIE peakiuu. buonornyeckue QyHKIUu OEIKOB.
CTpouTenbHbIC OTACIOYHBIC MATEPUANIBI U UX BIMSIHUE HA 37J0POBBE.
[Mpod3zaboneBanust u UX NPEAYIPEKICHHE.

Pasnen S. Kunernueckue u TEPMOIUHAMUICCKHEC 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHUYIECCKHUX

peakuuii

Tema5s.1.

Kunetnueckne
3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX peaKui

Knaccuukanus XuMHUeCKUX peakiuii: o (pa3oBoMy COCTaBy
(rOMOTeHHBIE ¥ T€TEPOTreHHBIE), IO UCIIOJIB30BAHMIO KaTalln3aTopa
(KaTaJUTUYECKHE U HEKaTaIUTHYECKUE).

CKOpOCTh XMMHUECKUX peakiuid. DakTopsl, BAUSIONINE HA CKOPOCTh
XUMHUYECKON peaKIiH

Tema 5.2. TepmoguHaMuyeckue
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHAYECKUX PEaKLIUM.
PaBHOBECHE XMMUYECKUX PEAKIIMI

Krnaccudukanys XMuMHUECKUX peaKlMii: 10 TerIoBoMY 3 dexTy
(9K30TE€pMUYECKHE, SHIOTEPMUYECKHE), IO 00PaTUMOCTH
(o6patuMble 1 HeOOpaTUMBIE).

XMMHUYECKOE PAaBHOBECHE U €TI0 CMEILEHUE MO IEHCTBUEM
a3JM4YHBIX (aKTOPOB

IpakTuuyeckas padora Nel9. Pemenue 3a1a4 1no TerioBomy
bdbdexTy peakiumu.

IMpakTuyeckas padora Ne20. Pemenne ynpaxHeHHI Ha CMEIIIEHHUE
XMMHUYECKOTO paBHOBECHSI.

Pa3znes 6. lucnepcHblie CHCTEMBbI

Tema 6.1
JlucniepcHbie cuctemsl U (GaKTOPbI
WX YCTOMYMBOCTHU

[MousTue o nucniepcHoi cucteme. JlucnepcHas dasza u
mcriepcioHHas cpena. Kiaccupukanus TucnepcHbIX CUCTEM.
CBOICTBA TUCTIEPCHBIX CHCTEM.

PactBopsl. PactBopenue. Bona xak pactBopurens. PactBopumocTs
BeecTB. HachlieHHbIE, HEHACHIIIEHHBIE, TEPECHIILICHHbBIE
pacTBOpBI. 3aBUCUMOCTbh PAaCTBOPUMOCTH I'a30B, JKUIAKOCTEN U
TBEP/bIX BELIECTB OT PA3JIMYHbIX (akTopoB. MaccoBas 1071
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[PaCTBOPEHHOI'O BELIECTBA.

IMpakTuyeckoe 3anaTue Ne 21. 3a1aun Ha TPUTOTOBIICHUE
[pacTBOpPOB.

Tema 6.2. IpakTHyeckoe 3ansiTHe Ne 22. CBONCTBA AUCHEPCHBIX CUCTEM
lccnenoBanue CBOKCTB
TMCIIEPCHBIX CUCTEM

Paszgen 7. KauecTBeHHBbIE peaknun 06Hapy>1<elmﬂ OpPraHu4e€CKuX U HEOPraHnvIeCKUxX BeUleCTB

Tema 7.1. IpakTuuyeckoe 3ansitue Ne23. V3yyeHne XapakTepHbIX peaKkIui
OOHapyxeHue kaTHOHOB I-11 rpymmbl

HEOPraHMYECKUX KaTHOHOB U

AQHMOHOB

Tema 7.2. IpakTuyeckoe 3ansiTue Ne24

OOHapyxeHne OpraHMYeCKIX Vcrnonb30BaHue KaUeCTBEHHBIX PEAKLUi Ul  OnpeaeIeHHs

BEIIICCTB OTACIBLHBIX KJIACCOB C OpPraHMYEeCKHUX BEMIECTB B MPOIYKTAX MUTAHUSA
FICIIOJIL30BAaHNEM Ka4eCTBEHHBIX
€aKIINH

6. TEMATUYECKOE IINIAHUPOBAHMUE 110 YYEBHOMY HPEJIMETY

Ne HaumenoBanue paszgesnoB u teM  [Beero |Jlekuum 3anaTus
n/n IIpakTuueckue | Jlaboparopusie
BBenenue 2 2 - -
1 | OcHOBBI CTPOEHUSI BelleCTBA 13 6 7 -
1.1 | CtpoeHue aTOMOB XUMHUYECKUX 3JI€MEHTOB 5 3 3 -
U IPUPOJIa XUMHUYECKOH CBSZH
1.2 | Tlepunonnueckwuii 3akou u tabmura J[. 1. 7 3 4 -
Menaeneesa
2 | XuMHYecKHne peakuuu 15 6 9 -
2.1 | Tumbl XUMHYECKHUX PEaKIHil 7 2 5 -
2.2 | DReKTpONUTHYECKAs TUCCOIUAIUST 1 5 4 4 i
MOHHBII 00MEH
3. | CTpoeHue u CBOHCTBA HEOPTaHUYECKUX 24 15 9 i
BelIIeCTB
3.1 | Knaccudukarus, HOMEHKIATypa U 9 5 4 i
CTPOCHHE HEOPTAaHWYECKHX BEIIECTB
3.2 | OU3UKO-XUMHYECKHE CBOMCTBA 9 6 3 i
HEOPraHMYECKUX BEIIECTB
[Tpon3BOICTBO HEOPTAHMUECKUX BEIIECTB.
3.3 | 3na4yeHue U NPUMEHEHNE B OBITY ¥ HA 6 4 2 -
IPOM3BOJICTBE
4 | CtpoeHnue u CBOWCTBAa OPraHUYEeCKUX 31 20 11 i
BelIIeCTB
4.1 | Knaccugukarrus, CTpOeHHE 1 4 3 1 i
HOMEHKJIaTypa OPraHMYeCKUX BEIIECTB
4.2 | CBoiicTBa, MPOM3BOACTBO U PUMEHEHUE 21 13 8 i
OpPraHUYeCKHUX COeIMHEHHUN
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4.3 | Oprannyeckue BeIIeCTBA B 6 4 5 i
KU3HEJESATEIIbHOCTH YEJIOBEKa
KuHeTnyeckue U TepMOIUHAMUYECKHE
5 | 3aKOHOMEpPHOCTH NMPOTEKAHUS 9 5 4 -
XHMHYECKHX peaknuii
5.1 | Kunernyeckue 3aKOHOMEPHOCTH 3 3 i i
MPOTEKAHUS XUMHUECKUX pEaKInii
5.2 | TepmoanHAMUYECKUE 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMUYCCKUX PEAKITUH. 6 2 4
PaBHOBECHE XMMHUYECKUX PEAKIIUI
g | AMcnepcHbie cHCTEMBI 7 1 6 )
6.1 | IucnepcHble cHCTEMBI U (haKTOPBI UX 4 1 3 i
YCTOWYHBOCTHU
6.2 | MccnenoBanue CBOMCTB AMCIEPCHBIX 3 ) 3 i
CUCTEM
KavecTBeHHbIE peakIIuu 00HAPYKeHHU s
7 | OPraHM4ecKuX H HEOPTaHUIECKHUX 7 - 7
BelleCTB
7.1 | OGHapyKeHHE HEOPTAHUIECCKHX KATHOHOB 4 ) 4 )
Y aHHOHOB
OOGHapyKeHre OpraHuYeCKUX BEIIECTB
7.2 | OTIENBHBIX KJIACCOB C MCITOJIb30BAHHEM 3 - 3 -
Ka4eCTBEHHBIX PEaKIUi
Uroro 108 55 53 -

[Ipu peanuzanuu coaep:kanusi 00IIE00pPa30BATEIBLHOTO YyUYEOHOTO TpenMeTa

«Xumus» B npenenax OIIOII CIIO na 6a3e OCHOBHOro 00IIEro oOpa3oBaHUs C

noJiydeHueM cpeaHero ooirero oopaszoanus (ITTTKPC):

Bup yueOHoii padoThI O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrPaMMBbI 108
B TOM 4HcCJIe:
TEOPETHUECKOE 00yUeHNe 55
MPAKTUYECKHUE 3aHATH 53
Y4eOHBIM IJIaHOM HE
nabopaTopHbIE 3aHATHUS
IPETyCMOTPEHBI
Y4eOHBIM IJIaHOM HE
KOHTpOJIbHas paboTa
IPETyCMOTPEHBI
Y4eOHBIM IJITaHOM HE
Koncynemayus
IPETyCMOTPEHBI
Y4eOHBIM MIaHOM He
Camocmosmenvras paboma
MIPETYCMOTPECHBI
Ilpomesxcymounana ammecmayus ¢ popme ouggepenyuposannozo
3auema
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7. YAEBHO-METO/INYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOTI'PAMMBI YYEBHOI'O ITPEJMETA

7.1 Onucanue mamepuanpbHO-mexHU4ecKoil 0azvl, HEOOX00UMOU 0117

ocyuiecmesieHun 06pa306'ame11buozo npouecca

HanMeHoBaHHe cIeNAJILHBIX OMEIEHUI 1
MOMeIlleHU 1JIs1 CAMOCTOATEIbHOI padoThI

OCHAIIIEHHOCTH CHENHAJILHBIX
NoOMeNIeHUH U MOMeIleHnH 1151

/1 .
CaMOCTOATEIbHOI padoThI
Kabuner xumun: yaebnas ayauropus aist | 1.YyeOGHast mocka
IIPOBE/ICHUS 3aHATUH BCeX BUAOB, B TOM uHcie | 2.Pabouee MecTo npenojaBaress
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTaluH, | 3. Kommuekt ydeOHOW Mmebenn Ha 25
TEKYILETro KOHTPOJIS U MPOMEXKYTOUHOMN o0yyJaroImuxcs
aTTecTaluuu 4.Y4yeOHO-HarIsIIHbIE 1I0CO0US
1 414042, r. Actpaxanb, yia. MaructpansHas, 18 | S.IlepeHocHoit MYJIbTUMEIUINHBIN
' Aynuropus Ne 204 KOMILJIEKT
6.loctyn K MH(pOPMaLMOHHO-
TEJIEKOMMYHHUKAITHOHHON cetn
«HTEepHEeT
[Tomemienue it camocrosTenbHol padoTsl | 1. Kommuekt yueGHOM MeOenu Ha 25
414042, r. Actpaxans, yi. MaructpanbHas, 18 | oOydarommuxcs
Aynuropus Ne 308 2. KommnbroTeps! — 21T.
2 3. Moctyn MH(pOPMaIIMOHHO-
TEJIEKOMMYHUKAI[MOHHON ceTu
«HTEpHET»

7.2. Pekomenoyemasa numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHOGHAA yueOHas numepamypa:

1. Pym3utuc I'.E., ®enpaman @.I". Xumus. 10 kmace, [Ipocemenne ,2020 T

2. Pym3utuc I'.E., ®enpaman @.I'. Xumus. 11 knace, [Ipocsemenue ,2020 r

0) OonoinumenvHan yueonan 1umepamypa:

1. Epoxun IO.M., Komaneea WM. b. Xumus nmns mnpodeccuit u

CIEIUAIBHOCTEN TEXHUYECKOT0 U €CTECTBEHHOHAay4YHOTO npoduiei. - M.: 2020

2.Y4eOHO-MeTOUYECKOe IMOCOOMe MO BBIMOJHEHUIO pedepaToB, IOKIAIOB,

WHUBUYyAIbHBIX TPOEKTOB MO YYEeOHOW IUCHUIUIMHE «XUMUsS» 1o mpodeccun

08.01.28 Mactep OTAEIOYHBIX CTPOUTEILHBIX U IEKOPATUBHBIX paloT.

8) nepeyens yueOHO-MemoouuecKo2o obecnevenus:
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06 obpazoanuu B Poccutickoit dexnepanuu: denep. 3akon ot 29.12. 2012

Ne 273-®3 (B pen. ®enepanbnbix 3akoHOB oT 07.05.2013 Ne 99-d3, or
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot
25.11.2013 Ne 317- @3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, ot
05.05.2014 Ne 84-@3, ot

27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-d3, ¢ u3M., BHECCEHHBLIMH
®enepanbHbiM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ u3M. or
19.12.2016.)

@denepanbHbIii  TOCYJAPCTBEHHBIM 00pa3oBaTENbHBIM CTAHAAPT CPEIAHETO
oOmiero oOpa3oBaHus, YTBEPKIACHHBIM NpHKa3oM MUHUCTEpPCTBA 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunncrepctBoM  toctuiuu  Poccuiickoit  ®epepanum 7 wutons 2012 r,
peructpaunoHHbiid Ne 24480).

[Ipuka3 MunucrepcTBa npocsenienus Poccniickon ®@eneparuu ot 23.11.2022
Ne 1014 «O06 ytBepxkaeHuu (QeaepaabHON 00pa30BaTENIbHON MPOrPaMMbl CPETHETO
oO1miero oOpazoBanus» (3apeructpupoBan 22.12.2022 Ne 71763).

2) unmepuem-pecypcoi:

1.www.ecologysite.ru (Karamor skoyiormdeckux cadToB). WWw.ecoculture.ru

(CaiiT 5KOJIOrMYECKOr0 MPOCBEILEHU).

2.www.ecocommunity.ru (MHpoOpMalinOHHbIH CalT, OCBEIIAIONINA MPOOIEMBbI

skojoruu Poccun).
0) IN1eKMPOHHO-OUOIUOMEUHbIE CUCHIEMbL:
1. Epoxun 0. M., KoBaneBa N.b. Xumust my1s npodeccun u cieruaibHOCTEH

TEXHHYECKOTO M €CTeCTBEHHO-Hay4HOro npoduei, 1-e uza.,2020r. https://academia-

moscow.ru/reader/?1d=105585

1. Epoxun HO. M. CO0pHUK TE€CTOBBIX 3a/laHU 10 XUMHHU: y4eO. mocooue

U CTyI. yUpexkaAeHud cpen. mpod. oOpasoBanus. — M., 2020. https://academia-

moscow.ru/reader/?1d=132020

2. Tabpuensu O. C., Octpoymo U. I'. Xumus,1-u31,2020 r
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8.OCOBEHHOCTH OPTAHM3AIINU OBYYEHUA JIJ151 UHBAJINJIOB 1
JINL] C OT'PAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbS
Jis  oOydarommxcs M3 4YHCIA HMHBAIMAOB M JIMIl C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbSl Ha OCHOBaHUSI MHCHBMEHHOTO 3asiBJICHUS YyueOHas
TUCHUIUIMHA «XHMMS» PEaNn3yeTcsl ¢ Y4eTOM OCOOCHHOCTEH NCUX0(pU3UUeCcKOro
Pa3BUTHS, WHIWBUAYaJbHBIX BO3MOXKHOCTEM U COCTOSIHUSA 3/I0pOBbs (Hanee —

WHJIMBUAYAIbHBIX OCOOCHHOCTEM).

9. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

YUYEBHOI'O ITPE/IMETA
Pe3syabTarsl Kon IIpoBepsiembie DopMbI 1 METOABI KOHTPOJIS
o0y4eHus pe3yJib yYMeHHS U 3HAHUS HOLICHKH
(IMYHOCTHBIE, TaTOB pe3yJIbTaToB 00y4eHHs
npeaMeTHbIE, Texymmit [TpomexyTouHas
MeTarnpeIMeTHbIe) KOHTPOJIb aTTecTanus
JAUYHOCHIHbLE
YyBCTBO I'OPJIOCTH U JI1 | 3HaTh OCHOBHBIE 3aKOHBI | Ycemmuwiti onpoc
YBa)KEHHUs K UCTOPUU U XUMHH U OTKPBITHS B IIpaxmuueckas
JOCTUKEHUAM XUMHH, CICIIaHHbIE paboma
OTE€UYECTBEHHOMU pOoccUiCKUMHU yueHbIMU- | Tecmuposanue
XUMHUYECKON HAYKU; XUMHUKaMU; Peghepam
XUMHYECKH IPaMOTHOE YBEPEHHOE I10JIb30BaHKE
IIOBE/ICHUE B XUMHUYECKON
npo¢ecCuOHAITBHON TEPMUHOJIOTHEHN 1
NESATEIBHOCTH U B CUMBOJINKOM;
OBITY MpU OOpaIeHun XUMHYECKHA IPaMOTHOE
C XUMHUYECKUMU MOBE/ICHHE B
Marepuaiamu u npodeccroHanbHOM
IpoLeccamy; NesITeIbHOCTH U B OBITY
IIpH OOpalIeHUH ¢
XUMHYECKUMHU
MaTepuagamMu u
IpoLeccamu;
YMEHHE UCII0Ib30BAaTh
MIPUOOPETEHHBIE 3HAHUS
JUTSL OOBSICHEHUS
XUMHYECKHX SIBJICHUM,
MIPOUCXOJSIINX B
IIpUpOAE, OBITY U Ha
IIPOU3BOJICTBE.
YMETb HCI0JIb30BATh
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MPUOOPETEHHBIC 3HAHUS
JUISL SKOJIOTHYECKH
rPaMOTHOTIO MTOBEJICHUS
B OKpY’Karouien cpene,
JUTSL OLICHKHU

BIIUSIHUSA

XUMHUYECKOTO
3arpsi3HEeHus
OKpY>Karollen cpeibl

Ha OpPraHU3M YeloBeKa
U IPYTHE KUBBIC
OpraHU3MBI;

YMETh UCIOJIb30BATh
MPUOOPETEHHBIE 3HAHUS
JUIS IPUTOTOBIICHUS
pacTBOPOB 3aJaHHOU
KOHIICHTPAIIUU B OBITY U
Ha IPOU3BOJICTBE;

TOTOBHOCTH K JI2 [Tonumatp Peghepam
MIPOJIOJKEHUIO CYILIHOCTh U
o0pa3oBaHus U COLIMATIbHYIO
TIOBBIIIICHUS 3HAYUMOCTb CBOEH
KBTI (UKAIINH B Oymyuieit
n30paHHON npodeccun,
npodecCHOHATbHON MPOSIBJISITH K HEH
IesITeIbHOCTH 1 YCTOMYUBBIN
00BEKTUBHOE HHTEpEC;
OCO3HAHUE POJIU CamocTosTenbHO
XUMHYECKHUX ONpeNEATh 3a/1a4l
KOMIIETEHIINH B npodeccnoHaabHOT
3TOM; 0 U TUYHOCTHOT'O
pa3BuUTHS,
3aHUMATHCS
caM000pa30BaHUEM,
OCO3HaHHO
TJIAHUPOBATh
MOBBIIICHHE
KBaJIM(DUKAITHH.
yMeHUe JI3 | YMeTh HCIIONIBh30BaTh Peghepam
UCII0JIb30BaTh JOCTHKEHUSI
INOCTIKEHUS COBPEMEHHOM
COBPEMEHHOM XMMHYECKON HAYKH CO
XUMHYECKON CBOEH
HAyKH U npodecCuoHATBHON
XUMHUYECKHIX NEeSATETLHOCTHIO TS
TEXHOJOTHH ISt MTOBBIIIEHUS
TTOBBIIIICHUS coOCTBEHHOTO
COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO
WHTEJUICKTyaJIbH pa3BUTHS,
OT'0 pa3BUTHS B
BBIOpPAHHOU
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npodeccuoHanbH
ol

JIeSATEIbHOCTH;

MemanpeomemHpix:
KCIOJIb30BaHKUE M1 | paboTtath ¢ Ilpaxmuueckas
Pa3IMYHBIX BUJIOB TEOPETUUECKUM paboma
I03HABATENLHOM MaTepHajom, Pecpepam
IEATEIbHOCTU U aHAJIU3UPOBATH, IENATh Tecmuposanue
OCHOBHBIX BBIBOJIBI.
MHTEJUICKTYaJIbHBIX MIPUMEHSATH OCHOBHBIE
oreparuii METO/Ibl IO3HAHUS
(mocTaHOBKHU (Habmro1eHM s, HAYYHOTO
3a/a4H, AKCIEPUMEHTA) JIst
(hopMyIMpOBaHUS M3y4YEHUS Pa3INYHBIX

TUIIOTE3, aHAIU3a U
CUHTE3a, CPaBHEHUS,
0000111eHMS,
CHUCTEeMaTH3alluu,
BBISIBJICHUS
MIPUYUHHO-
CJICACTBEHHBIX
CBA3CH, IIOHCKa
aHaJIOroB,
bopmynIHpoBaHuUs
BBIBOJIOB) JIJIsI
pelieHus
MOCTaBJICHHOM
3a/1a4H,
MIpUMEHEHNE
OCHOBHBIX METOJIOB
MMO3HAHUS
(Habmro1eHMS,
HAy4JHOTO
SKCIIEPUMEHTA) IS
W3YYCHUS
Pa3IUYHBIX CTOPOH
XUMHYECKUX
00BEKTOB B
MIPOILIECCOB, C
KOTOPBIMH
BO3HHUKAET
HEO0OXOUMOCTh
CTaJKUBATHCS B
npodecCuoHATBHON

chepe;

CTOPOH XUMHUYECKUX
00BEKTOB U MPOLIECCOB,
C KOTOPBIMU BO3HUKAET
HEe00XOIUMOCTh
CTaJIKUBAThCS B
npodeccnoHaTBEHOM
chepe;

YMEHHUSI JIeaTh BBIBOJIBI,
YMCHHE BBISBIISTH
CYILIECTBEHHOE,
pa3BUTHE JTOTHYECKOTO
MBIIIJICHHS] IPU paboTe ¢
TEeKCTaMH, OYKIIETOM,
HaOI01aTh 32
BEIIECTBaMHU, IPOBOIUTH
HCCTIEI0BATENIbCKUE
MIPOLIEAYPHI, Pa3BUBATH
MO03HABATENbHBIN
WHTEpPEC K MPEeIMETy U
MpOIIeCCy MTO3HAHMS.
yMEHHE
XapaKTepu30BaTh
AJIEMEHTHI 110 MX
TTOJIOKEHHUIO B
[Tepuonnueckon
cucteme JI.11.
Menneneena.
OOBACHATH 3aBUCHMOCTh
CBOWCTB BEIIECTB OT UX
COCTaBa M CTPOCHUS,
MIPUPOAY XUMUYECKOU
CBSI3H 3aBUCUMOCTD
CKOpPOCTH XUMHUYECKOU
PEaKIUy 1 IMOJIOXKCHHE
XUMHYECKOTO
paBHOBECHS OT
pa3IUYHBIX (DAKTOPOB;
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YMETh ONPEIETAITh
BO3MOYXHOCTH
MIPOTEKAHUS
XUMHUYECKUX
MPEBPAILICHUH B
Pa3IUYHbIX YCIOBUSX U
OLICHKH UX NOCJIEACTBUM
HCIIO0Ib30BAHUE
aOCTPaKTHOTO
MBIIICHHUS,
MIPOJIOJKUTD

pa3ButTHe

XUMHYECKON

peun,

UCIOJIb30BaHUE
pa3IMYHBIX
HMCTOYHUKOB JIS
TIOJTYYCHUS
XUMHYECKON
nHpopManuu,

YMEHHE OIICHUTH €€
JOCTOBEPHOCTb ISt
JOCTUKEHHS XOPOILIUX
pE3yIIbTaTOB B
npodeccnoHaTEHOM

cdepe;

IIpoBoauTh
CaMOCTOSITENIbHBIN TTOUCK
XUMHYECKON
nHpOpMAIIHY C
HCIOJIb30BaHUEM
pa3IMYHBIX HCTOYHHUKOB
(Hay4YHO-TIOMYJIIPHBIX
U3JIaHUH, KOMITBIOTEPHBIX
0a3

JAHHBIX, PECYPCOB
WNurepuera);
UCIOJIb30BATh
KOMIIBIOTEpHBIE
TEXHOJIOTUH IS
00paboTKHU U Meperadn
XUMUYECKON
nH(poOpMalInY U ee
MIPEJICTABIICHHS B
pa3nuyHbIX (hopMax.
OcymiecTBISITh TOUCK
nHpopmanuu,
HE0O0XO0AUMOM 15

3¢ EeKTUBHOTO
BBITIOJTHEHUS

npodeccnoHaBHBIX 33724

Ilpakxmuueckas
paboma
Peghepam

npeomMemmvix:

c(hOpMHUPOBAHHOCTH
MPEJICTaBICHUMN O
MeCTE XMMUU B
COBPEMEHHOM HAYYHOU
KapTUHE MUPA;
ITIOHUMAaHHE POJIN

111

[Tonumate ponbs XUMUU B
€CTECTBO3HAHHH, €€ CBI3b
C APYrUMH
€CTECTBEHHBIMHU HAayKaMH,
3HAUCHUE B

YKA3HU COBPEMEHHOTO

XHMHHU B oOmecTBa
(dhopMupoBaHUH 3HaTh BaKHEHUIIINE
Kpyro3opa u BEIECTBA U MAaTEPHUAJIBI.
(hyHKIIMOHATEHOM

IPaMOTHOCTH

Yemuwu onpoc
Tecmuposanue
IIpakmuueckas
paboma

Oxzamen
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YyeJIoBEKa IS
penieHus
MMPAKTHYECKHUX 33/1a4;

BJIaJIcHUE II2 | 3HATH OCHOBHBIE 3aKOHEI Yemuwui onpoc Oxzamen
OCHOBOIIOJIAraroIy MU XUMUU: CTEXUOMETPHS, Tecmupoeanue
XUMHUYECKUMHU 3aKOH COXpaHEHUsI MaCChl IIpaxmuueckas
MOHSTHSIMH, BEIIICCTB, BIIAJICTh paboma
TEOPUSMH, 3aKOHAMU U OCHOBOITOJIarat0IUMH
3aKOHOMEPHOCTSIMHU XUMHUYECKUMHU
; YBEPEHHOE MOHSATUSAMHU, TEOPHUIMHU,
M0JIb30BaHUE 3aKOHAMU U
XUMHUYECKON 3aKOHOMEPHOCTSIMUY;
TEPMUHOJIOTHEN U YMETh Ha3bIBaTh:
CUMBOJIMKOH; HW3YyYECHHBIE BELIECTBA 110

TPUBHAIBHON WIIH

MEXKIYHAPOHOM

HOMEHKJIATYpE;
BJIAJICHUE OCHOBHBIMHU 113 | yMeTh BBIMOJIHATH lIpakmuueckas IK3ameH
METOJaMHi HayYHOTO XUMUYECKHUU paboma
HO3HAHMS, 3KCIIEPUMEHT T10 Tecmuposanue
HCIIOJIb3YEMBIMU B pacro3HaBaHUIO Jlabopamopnas
XUMHUU: BaXXHEHUIITNAX paboma
HaOII0/ICHUEM, HEOPraHUYECKHUX U
ONMCaHHEM, OpraHUYECKUX
HU3MEPEHUEM, COEIMHECHMUII;
JKCIIEPUMEHTOM;
YMEHHE
o0pabaThIBaTh,
OOBSICHATH PE3yIbTAThHI
MPOBEACHHBIX OMBITOB
Y JIeNaTh BBIBOJIBI;
TOTOBHOCTb U
CIOCOOHOCTH
MIPUMEHSATHh METO/IBI
TO3HAHUS TPU
pereHnun
MPAKTUYECKUX
3ajad;
c(hOpMHUPOBAHHOCTH 114 | Ymertb pemath pacuetHbie | [Ipakmuueckas Ox3zamen
yMEHUs JaBaTh 3a/1a4M 110 XUMHUYECKUM | paboma
KOJINYECTBEHHBIE dbopmynam u Tecmupoeanue
OLICHKHU U YpaBHEHUSIM;
MIPOU3BOJUTH PACUETHI HCII0Ib30BaTh
M0 XUMHYECKUM puoOpeTEeHHbIE 3HAHUS U
dbopmynam u YMEHUS B MPAKTHIECKOI
YpaBHEHUSIM; JeSATEIbHOCTH U

TOBCEIHEBHOM KU3HU:
BJIaJICHUE MTpaBHIIaMU II5 | Ymenne 6e30macHOTO Yemuwiii onpoc
TEXHUKU oOparieHus ¢ roprouuMu | [Ipakmuueckast
0€30MMacHOCTH MPU Y TOKCUYHBIMU paboma
WCIIOJIb30BAHUH BEILIECTBAMH U JlabopamopHnas
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XUMHNYCCKUX BCIICCTB,

1a00paTOpHBIM
000pyI0BaHUEM;

paboma

c(hOpMHUPOBAHHOCTH
COOCTBEHHOM MO3UIUU
10 OTHOIIICHHIO K
XUMHYECKOU
uHpopManuy,
MOJy4aeMOM U3
pa3HBIX HCTOYHHKOB.

116

YMeHHe KpUTHYECKOU

OIICHKHU JOCTOBCPHOCTHU

XUMHYECKOH
nHpopManuu,

IIOCTYIIAOIIEH U3 Pa3HbIX

HCTOYHHKOB.

Yemuwiu onpoc
Peghepam
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