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L.IHOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMmma 06111e00pa3oBaTeIbHON YUEOHON JUCIUTUTMHBI « XUMUSD)
IpeaHa3HavYeHa Ul U3yYEHHs] XUMUHU B CTPOUTENIBHOM OTAeneHur Kosutemka KKX
AT'ACY, npu peanuzanuu oOpa30BaTeIbHOM MPOrpaMMbl CpPEIHEro OO0IIero
o0Opa3oBaHMs B MIpeJieiax OCBOCHHUS OCHOBHOM MpodeccroHalbHOM 00pa3oBaTeabHON
nporpammel CITO (OIIOIT CIIO) mo mpodeccun 08.01.28 Mactep OTAEIOYHBIX
CTPOUTEIBHBIX U ICKOPATUBHBIX pabOT Ha 0a3e OCHOBHOI'O 00IIEro 0Opa3oBaHUsI.

PabGouas mporpamma yueGHOro mpeameTa «XuUMHSA» pa3paboTaHa B
cootBeTcTBUM ¢ DenepanbHbIM TOCYJapCTBEHHBIM 00pPa30BaTEbHBIM CTaHIAPTOM
cpenHero oOumiero oOpa3oBaHMs, YTBEP)KIEHHBIM IpUKa3oM MuHUCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit ®epepamuun ot 17 mas 2012 r. No 413
(3apeructpupoBan MuHHCTEpCTBOM rocTUlMK Poccutickoit @eneparnu 7 utors 2012
r., peructpauroHHbli Ne 24480). Ilpukazom MuHucTepcTBa MPOCBEIICHUS
Poccuiickoit @eaepanuu ot 23.11.2022 No 1014 «OO6 yrBepxkaenuu (enepaibHOU
0o0pa30BaTeNbHOM MPOrpaMMbl CPETHEro OO0IIero odpazoBaHus» (3aperucTpupoBaH
22.12.2022 Ne 71763).

Copnepskanve MporpaMMbl y4eOHOW NUCHUILIMHBI «XHUMHs HAMpaBlIeHO Ha
JOCTHKEHHUE CIEAYIOIINX LETIEeH:

- (opMupoBanue y 0OydYarOmMXCsi YMEHHS OILICGHUBATh 3HAYMMOCTD
XUMHUYECKOTO 3HAHUS ISl KayKJI0TO YEIOBEKA;

- (opmupoBaHue y 00y4arOUIUXCcs 1IEJI0CTHOTO MPEACTABICHUS O MUPE U
pOJIM XMMHHM B CO3JaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI MUpA;
YMEHHSI OOBICHATH OOBEKTHI W MPOLECCHl OKpYXKAroUlell 1elCTBUTEIbHOCTH:
IIPUPOJHOM, COLIMATIBHOU, KYJIbTYPHOW, TEXHUYECKOM Cpeabl, — UCIIOJIb3YS I
ATOTO XMMUYECKUE 3HAHUS;

- pa3BuTHE y OOy4YaOIIMXCS YMEHUW pa3nudaTh (aKThl U OIICHKH,
CpaBHUBATh OIICHOYHBIE BBIBOJIBI, BUJETh UX CBSI3b C KPUTEPHUSIMH OIIEHOK U CBSI3b
KpUTEPUEB C ONPENENEHHOW CHUCTEeMOW IeHHOCTeH, (opmMymupoBaTh U

000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;



- mpuoOpeTeHne 00ydarolMMUCS OIbITa pa3HOOOPA3HOM AEATENbHOCTH,
NO3HAHUS M CAMOIO3HAHMWS; KJIIOUEBBIX HABBIKOB, MUMEIOIIMX YHHUBEPCAIHHOE
3HAUYCHUE JI PAa3lMYHBIX BHJIOB JEATEIBHOCTU (HABBIKOB PELICHHS IMPOOIIEM,
OpPUHATHA  PELIEHWH, ToHWCKa, aHaimM3a W 00paboTku  uH(pOpMAaluH,
KOMMYHUKAaTHBHBIX ~ HAaBBIKOB,  HAaBBIKOB  HW3MEPEHUIl,  COTPYAHHUYECTBA,

0e301acHOro o0paIieHus ¢ BeleCTBaMH B TOBCETHEBHOM KU3HN).

2.0BIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

XuUMHsI — 3TO HayKa O BEIIECTBAaX, X COCTaBE M CTPOCHHUH, CBOMCTBAX U
IpEeBpPALICHUSIX, 3HAYEHHMM XUMHYECKHX BEUIECTB, MAaTE€PHUAJIOB U IIPOLECCOB B
MPAKTHYECKOHN JEeITeIbHOCTH YEeTIOBEKA.

Copepxanne  o0OmIe0Opa3oBaTENBLHOTO  YYEOHOro  mpeaMera  «XUMUs»
HAIpPaBJIEHO HAa YCBOCHHE OOYYaIOIIMMHUCA OCHOBHBIX MOHSATUH, 3aKOHOB U TEOPUM
XUMHH, OBJIaJeHUE YMEHUAMH HaOIIOAaTh XUMHWYECKUE SIBICHHUSA, TPOBOIUTH
XUMHYECKHI SKCTIEPUMEHT, MMPOU3BOJIUTH PACUEThl HA OCHOBE XMMHYECKHUX (HOpMyII
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUH.

B mporecce uzydeHus XuMuu y 00y4aroniuxcs pa3BUBAIOTCS TO3HABATEIHBIC
UHTEPEChl U HHTEJUIEKTyallbHbl€ CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIHLHOM
npuoOpeTeHs] 3HAHUW 1O XUMHUHU B COOTBETCTBMM C BO3HUKAIOIIMMU KU3HEHHBIMU
npobiieMaMy, BOCTIHTHIBAETCS O€peXHOE OTHOUICHHWS K MPHUPOJAE, IMOHUMAaHHE
3I0pOBOro 00pasza KM3HU, HEOOXOAUMOCTH MPEIYNPEKACHUS SIBICHUN, HAHOCIIIUX
BpeI 3/0pOBBI0O M OKpyXkaromieil cpeae. OHM OCBaMBalOT MPHUEMBI TPaAMOTHOTO,
0€30I1acHOr0 UCIOJIb30BAHUS XMMHUYECKHUX BEIECTB M MaTEPUATIOB, IPUMEHIEMbIX B
OBITY, CEJIbCKOM XO3sIIICTBE U HA IPOU3BOCTBE.

B mpodeccnoHanbHeIX 00pa30BaTENBHBIX OpTraHU3AIUAK, PEATU3YIOIINX
o0pa3oBaTeIbHYI0 MTPOrpaMMy CPEIHETO OOIIEro 00pa3oBaHus B Mpe/eaax OCBOCHUS
OIIOII CIIO Ha 6a3e 0CHOBHOTO OOIIEro 00pa3oBaHusl, yueOHbIN IpeaMeT « XUMHUSD)
u3yyaercss Ha 0OazoBom ypoBHe @DI'OC cpeanero obiiero oOpa3oBaHUs,
OCHOBBIBA€TCS Ha 3HAHMUAX OOYYaAIOUIMXCS, MOJTYYEHHBIX NMPU U3yUYEHUU (DU3HKH,
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ouonorun, reorpaduu, MATEMaTHKU B OCHOBHOMH IIKOJIE.

Peanuszanus JIeAyKTHMBHOIO NOAXOJa K H3YYEHHIO XHUMHUHU CIIOCOOCTBYET
pPa3BUTHIO TaKUX JIOTMUECKUX OIEepalyii MbIIUICHUS, KaK aHajdu3 W CHUHTE3,
0o00OlIeHNE M KOHKpETHU3allMsl, CpPAaBHEHHWE W aHAJOIMs, CHCTEMaTu3auus U
KJaccuukanusi.

W3ydyenne XuMuH B MPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3aLUsAX,
pean3yromux 00pa30BaTEIbHYI0 MPOTpaMMy CPEIHEro O0Iero oOpa3oBaHUs B
npenenax ocoenust OIIOII CIIO na 6a3ze ocCHOBHOro o01ero ooOpazoBaHus, UMEET
CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT NMPOQuIIsi NpOoPEecCUOHAIBHOIO 00pa30BaHusl.
OTO BBIpaXXKaercs B COAEpPNKAHMM OOYUYEHMsI, KOJUYECTBE YacoB, BBIACISEMBIX Ha
U3yYEHHUE OTIENBbHBIX TEM MPOTpamMMbl, TIyOMHE HMX OCBOCHHS OOYYarOIIMMHUCS,
o0beME U  XapakTepe [MpaKkTUYECKUX  3aHATHH, BUAAX  BHEAYIUTOPHOM
CaMOCTOATENbHON pabOThI CTYIE€HTOB.

B mpomecce u3ydeHHs XMMHHM TEOPETHMUECKHE CBEACHHS JOTOHSIOTCS
JEMOHCTpalUsIMH, J1a0OpaTOPHBIMM ONBITAMH M TNPAKTUYECKUMHU  3aHATUSIMHU.
3HAYUTENBHOE MECTO OTBOJUTCS XHMHUYECKOMY OKcrepuMeHTy. OH OTKpBIBaeT
BO3MOXXHOCTh (DOPMHUPOBATHh Y OOYYAIOIIMUXCS CHEIHAIbHBIE MPEAMETHBIE YMEHHUS:
paboTaThb C BEILECTBAMH, BBINOJHATh IPOCTbIE XWMUYECKHUE OIBITHl, YYHUTh
0e30mMacHOMY U DKOJOTMYECKM TIpPaMOTHOMY OOpalllEeHHWI0 C  BelleCTBamH,
MaTepuajgaMH U mpoLeccaMu B ObITY U Ha MIPOU3BOJICTBE.

B mporecce u3ydeHHs XUMHH BaXHO (OPMUPOBATH WH(GOPMALMOHHYIO
KOMIIETEHTHOCTh OOydJarommxcs. llosToMy mpum opraHM3alnyd CaMOCTOSTEIBHOM
paboThl HEOOXOIMMO AaKUEHTHUPOBAaTh BHHUMaHHWE OOYYalOIIMXCS Ha IOMCKE
uHdopmaluu B cpeAcTBax MaccMmenua, HMuTepHeTre, ydyeOHON M cHeUnUaIbHOU
JUTEpaType C COOTBETCTBYIOMIHUM O(GOPMIICHHEM U MPEICTABICHUEM PE3YJIbTAaTOB.

[Ipu otOope coxepxkaHus ydeOHOro mpeaMeTa «XHUMHSD» HCIOIb30BaH
MEXIUCIUTUTMHAPHBIA TOX0/, B COOTBETCTBUH C KOTOPHIM OOYYArOIIHECs TOJKHBI
YCBOUTH 3HAHUS M yMEHHs, He0OXoauMble At (OPMUPOBAHUS €AUHOMN LIETOCTHOM

€CTECTBEHHOHAYYHON KAapTUHBI MUpa, ONpeAelsionel (GopMHUpOBaHWE HAYYHOTO



MHUPOBO33pEHUS, BOCTPEOOBAHHBIE B )KM3HU U B IPAKTUYECKOHN JACITEIHHOCTU

N3yuenue oOuieoOpazoBaTenbHON yueOHOTo mpeaMeTa « XuMus» 3aBepIIaeTcs
MOJIBEICHUEM HTOTOB B (popMe 3K3amMeHa B paMKax MPOMEKYTOUHOM aTTecTalluu
ctyaeHToB B mnpouecce ocBoeHus OIIOII CIIO ¢ momyyeHueM cpeaHero oOIiero
oOpazoBanus (I[TTIKPC).

3. MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIVIAHE

YueOHbiit peaMeT «XUuMHUs» SBISETCS 00sS3aTeIbHON YyueOHON AUCIUTIIMHON
0011e00pa30BaTEeNLHOTO LHUKJIA OCHOBHOM MNpOGeCcCHOHAIBHOW 00pa3oBaTeIbHON
IPOrpaMMbl CPEHETO MPOQPECCHOHATIBEHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIETO
oOpa3zoBaHus ¢ moyiydyeHueMm cpeaHero oomero oopaszopanus (IIIIKPC) ¢ ydetom
tpeboBanuii ®I'OC CIIO u npoduiia npodeccuoHaIbHOTO 00pa30BaHUs.

B yue6npix miuanax [HIIKPC mecto yuyeOHOro mpeamera «XuMus» B COCTaBe
00s13aTeNbHBIX Y4EOHBIX MPEIMETOB, 00s13aTeNIbHBIX TSt OCBOCHMS

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

4. PE3YJIBTATBI OCBOEHHUS YYEBHOI'O ITPEIMETA

OcBoeHue cofepkaHusi Y4eOHOW AUCIHUIUIMHBI «XUMHUSD» 00eCreyrBaeT
JTOCTUKEHNE CTYAEHTAMHU CIICIYIOIINX PE3YIbTATOB:

JUYHOCHHBIX:

JI1 4yBCTBO rOpIOCTH U YBaXKEHUS K UCTOPUU U JOCTHKEHUSM OTEUYECTBEHHON
XUMHUYECKON HayKd; XHMHUYECKH TPAMOTHOE TOBEJIEHHUE B NPO(hecCHOHATBHON
NEeATEIbHOCTH M B OBITY TpW OOpallleHMH C XUMHUYECKHMMH BEIIECTBaMH,
MaTepuajgaM U Ipoueccamu;

JI2 TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHUS M TIOBBIMICHUS KBATU(DUKAIIUU B
n30paHHOM TpodeccCHOHaNbHON IeATENbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETEHIIUH B 3TOM;

JI3 ymeHue HCHoOJIb30BaTh JAOCTHXKEHHUSI COBPEMEHHONW XMMHUYECKOW HAYKH U
XUMUYECKUX TEXHOJOTUM JJI1 TOBBILIEHUSI COOCTBEHHOTO WHTEIUIEKTYaJIbHOIO

pa3BUTHS B BEIOpaHHOM MpodecCuOHaTBHOM NeATeTbHOCTH,



MemanpeomemHmbix:

M1 wucnonp30BaHME pa3IMYHBIX BHJOB IIO3HABATEJIBHOM JESITEIBHOCTH U
OCHOBHBIX HMHTEJUIEKTYaJbHBIX OIlepauuil (IIOCTAaHOBKU 3a7aud, (POPMYIHPOBAHUA
TUIIOTE3, aHAJIN3a U CUHTE3a, CPaBHEHUs, 00O0OIIEHNS, CUCTEMATU3AlH, BbISIBICHUS
NPUYUHHO-CJIEICTBEHHBIX CBSI3€H, MOUCKA aHAJOTOB, (HOPMYIHPOBAHHS BHIBOJIOB)
JUIS PEIIeHUs] IMOCTABJIICHHOW 3aa4yd, NPUMEHEHHE OCHOBHBIX METOJOB INO3HAHUS
(HaOnroieHNsl, HAY4YHOIO OJKCHEPUMEHTAa) Uil M3yYEHUs pas3IM4yHbIX CTOPOH
XUMHYECKUX OOBEKTOB U TIPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOAUMOCTb
CTaJIKUBaThCs B MpodeccruoHalIbHOM cdepe;

M2 wucnonp30BaHHE Pa3IUYHBIX HCTOYHUKOB JUISl MOJYYEHUS XUMHUYECKON
uH(pOpMaIMU, YMEHHUE OIIEHUTh €€ JIOCTOBEPHOCTh M JOCTHXKEHHUS XOPOIIMX
Pe3yJIbTaTOB B MPOPECCHOHATBHON cdepe;

npeoOMemHbIxX:

[11 chopmMupoBaHHOCTh NPEACTABICHUA O MECTE XUMHUU B COBPEMEHHOMN
HAyYyHOW KapTUHE MUpA; MOHUMAHUE POJIM XUMHUH B (OPMHUPOBAHUU KpPYyro3zopa u
(yHKUIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] MPAKTUUECKUX 3a/1a4;

[12 BmageHue OCHOBOMOJATAIOIIMMU XUMUYECKHUMH IOHSATHUSAMHU, TEOPHUSIMH,
3aKOHAMH W 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJb30BAaHUE  XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

[13 BnajmeHWe OCHOBHBIMM METOJAMM HAYYHOT'O IO3HAHUS, UCIIOJIB3YEMBIMU B
XUMHUU: HAONIOJCHUEM, OIMCAaHUEM, M3MEpPEHUEM, OHKCIIEPUMEHTOM; YMEHHE
oOpalaThIBaTh, OOBSCHATH PE3YNbTaThl MPOBEAECHHBIX OIBITOB U JENaTh BBIBODI;
TOTOBHOCTh M CHOCOOHOCTh TPUMEHSATH METOJbl TO3HAHUA TMPU PEUICHUU
MPAKTUYECKUX 33/1a4;

[14 chopMUpPOBAaHHOCT, YMEHHS JaBaTh KOJUYECTBEHHbIE OICHKH U
MIPOU3BOIUTH PACUETHI [0 XUMUUYECKUM (HOpMYyJIaM U YpaBHEHUSM;

[I5 BrnageHue mnpaBWIaMU TEXHUKHM O€30MACHOCTU TMPU HCHOJIb30BAHUU
XUMHUYECKUX BELIECTB;

[16 chopMupoBaHHOCTH COOCTBEHHOM MO3UIUHU 110 OTHOIICHUIO K XUMUYECKOM



uH(bOpMaIInK, OIy4aeMO U3 Pa3HbIX UICTOUHUKOB.

5.COAEP) KXAHME YYEBHOI'O NIPEMETA

HaumeHnoBanue Conep:xanue yueOHOro MmaTepuaja u (popmbl
pa3aesioB U TeM OPraHM3aNyHu JesiTeJJbHOCTH 00y4alomMXCcs
BBenenne OcHoBHbIe MOHATHS XUMHUM. BemectBo. AtoM. Mosnekyia.

Xumuueckui aneMenT. Asutorponus. [IpocTeie u cioxHbIe
BellecTBa. KauecTBEHHbIN U KOJTMYECTBEHHBIN COCTAB BELIECTB.
XuMuYecKue 3Haku U (POPMYIIbI.

3HaueHue XMMUU Ipu ocBoeHuu cneuunansHocreir CI10
TEXHUYECKOT0 Mpoduiis npopeccHOHaNIbHOI0 00pa30BaHusl.

KonTposbnas pa6ora Nel. CpesoBast paboTa o XUMHHU 32 KypC
CpenHel 001Iel IIKOJbI.

Pa3nen 1. OcHOBBI CTPOEHUS BellleCTBA

Tema 1.1 CTpoeHue aToM0B
XHMHYECKHX 3JIEMEHTOB U
MPUPOAA XUMUYECKOH CBSI3H

CoBpeMeHHas1 MOJIeJIb CTPOEHHsI aTOMA.

DnexTpoHHas KoHpurypamus aroma. Knaccudukanus XuMu4ecKix
AJIEMEHTOB (S-, p-, d-3J1eMeHThI). BasieHTHBIE 37I€KTPOHBI.
BaneHTHOCTD. DIIeKTpOHHAS IPUPOJIa XUMHUIECKOH CBsi3u. oHHas
CBA3b KAaK CBA3b Memay KaTUuOHAMU 1 aHUOHAMHU 34 CUCT
ANEKTPOCTATUYECKOTO MPUTSHKEHUS. DIIEKTPOOTPHUIIATEILHOCTb.
KoBajieHTHBIE MOJIIpHAs M HEMOJIIPHAs CBSI3H.

IIpakTuyeckas padora Nel. CocraBiieHH€e 3IEKTPOHHO-
rpaduyeckux GopmyI JIEMEHTOB

IIpakTnueckas padora Ne2. OnpezeneHue XxapakTepUCTUKU
aneMeHTOB 1o Ileproanueckoit cucreme

Tema 1.2
[lepuoauveckuii 3aK0H U
Tadauua /I. U. MenaesieeBa

Ilepuoauyeckas cucremMa Xumuueckux diaemMenTos JI.U.
MenpeneeBa. Puznueckuil cMbica [lepuoanaeckoro 3akona J[. M.
MeHeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX
PJIEMEHTOB, 00pPa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIECTB B
COOTBETCTBHUU C MOJIO)KEHUEM XUMHUECKOTO 3JIEMEHTA B
[Tepuonnueckoit cucreme. MUpoOBO33pEHYECKOE U HAYYHOE
3HaueHue [lepronnueckoro 3akona J[.M. Menaeneesa. [Iporao3sst

JI.1.

MCHILGJ'IGGBa. OTKpBITI/Ie HOBBIX XUMHYECKHUX JJICMECHTOB.

IIpakTuyeckas padora Ne3. XapakTepuCTHUKa 3JIE€MEHTOB,
oTpeieNIeHUE PIIEMEHTA 110 €T0 MIEKTPOHHOU GopMyIie, OpeiesieHne
(hOpMyIT BBICIIUX OKCHJIOB, UX XapaKTEPUCTHKA.

[IpakTnueckas padora Ne4 HaxoxneHrne oTHOCUTEIbHON
MOJIEKYJIIPHOW U MOJIIPHOM MacChl BENIECTBA

Pa3nen 2. Xumnueckue peakuuu




Tema 2.1
Tunbl XUMHYECKHX pPeakuui

Tema 2.2
DJIEKTPOIUTHYECKAS
TMCCOIMAIIN U HOHHBIN OOMEH

Kaaccndukanusa 1 THIBI XMMHYECKHX PEaKIMi ¢ yYacTHeM
HeOpraHu4eckux BemecTB. OKUCINUTEIBHO — BOCCTAHOBUTEIbHbBIE
peakuuu. OnpeesneHue CTENEeHN OKUCIIEHUS DJIEMEHTOB
KonnyecTBeHHbIE OTHOLIEHUS B XUMUHU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI 110 YPaBHEHUSIM
XUMUYECKUX peakiuil. Mosb Kak eJUHHIA KOJUYECTBA BELIECTBA.
MousipHast Macca. 3aKOHbI COXpPAHEHHS! MacChl U SHEPTUU. 3aKOH
ABoraapo. MoJisspHbIii 00beM

ra3oB. OTHOCHUTEIIbHAS IJIOTHOCTh ra30B.

IpakTuyeckas padora Ne 5. CocraBieHue ypaBHEHUH
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUIl METOA0M
PIIEKTPOHHOTO OaJiaHca.

IIpakTuyeckas padora Ne6. Pemienue 3a1a4 o KOJIMYECTBY
BEIIECTBA.

Teopusi 3J1eKTPOIUTHYECKOH JUcconMannu. Peakiiny HOHHOTO
obmeHa. CocTaBlieHHE ypaBHEHUH peakiiil HOHHOro OOMEHa IyTeM
COCTABJICHHA UX ITOJHBIX U COKPAIICHHBIX MOHHBIX ypaBHCHI/Iﬁ.
['unponus coneit. CocraBiaeHUe peakuii THIPOIN3a COIEH.
3HaYeHHE THAPOJIH3a B OMOJIOTHUECKUX OOMEHHBIX MPOIECCaX.
[IpuMeHeHHe T'HpoJin3a B IPOMBIIIEHHOCTH.

IIpakTuyeckast padbora Ne 7. CocTaBieHue ypaBHEHHI peakiinii B
MOJICKYJISIPHOM M MOHHBIX (popmax.

IpakTuyeckas padora Ne 8. CocraBieHue peakiifil ruapoIu3a
coJIei.

Pa3nen 3. CTpoeHue 1 CBOiicTBAa HEOPTaHUYECKHUX BElIECTB

Tema 3.1

Krnaccudukaiiys, HOMEHKIaTypa u
CTpOEHHE HEOPTraHNYECKUX
BEILIECTB

Kiaaccudukanus HeopraHu4ecKux BellecTs.

[IpocTeie U c10XKHBIE BellecTBa. MeTasuibl 1 HEMETAIUIBI.
Oco0eHHOCTH CTPOECHHUSI.

(OCHOBHBIE KJIACChI CIIOKHBIX BEIECTB (OKCHIbI, THIAPOKCHIBL,
KHCIIOTHI, conn). HoMeHkaTypa 1 Ha3BaHHE HEOpraHNYECKUX
BEIIECTB UCXOS U3 X XUMHUECKOW (POPMYIIbI MIIM COCTaBIICHUE
XUMHUYECKON (OpMYJIbl KCXO/Is U3 HA3BAHUS BEIECTBA 110
MEX1yHapOAHON WIN TPUBUAIILHOM HOMEHKIIATYDE.
MeXMOIEKYIIIpHBIE B3auMoaeicTBUs. Kpuctamoruaparsl.
ArperaTHble cOCTOSTHUS BenlecTBa. Kpucraminueckue u aMmopQHble
BelecTBa. TUIBI KPUCTAIIIMYECKUX PEIIETOK (aTOMHasl,
MOJIEKYJISIpHAsl, HOHHAs, METAJIJINYECKast). 3aBUCUMOCTb (PU3HUECKUX
CBOMCTB BEILIECTBA OT THIA KPUCTAININYECKON pemeTky. [Ipuunnsl
MHOT0ooOpa3us BemiecTB. CoBpeMeHHbIE IPEACTABIECHUS O CTPOCHUN
TBEPJIBIX, KUJKHUX M ra3000pa3HbIX BeniecTB. KuKue KpUcTalibl.

IpakTuyeckasi padora Ne 9 Kimaccudukanms 1 HoMEHKIaTypa
HEOPraHUYECKUX KUCIOT U OCHOBAHUM

IpakTuyeckasi padbora Ne 10 Knaccudukarus 1 HOMEHKIIaTypa
HEOPraHUYECKUX OKCHUJIOB U COJIeH

Tema 3.2
Du3znko-xuMUYeCKue CBOMCTBA
HEOPraHUYECKUX BEIIECTB

Mertannsl. O0miue pu3nuecKre 1 XUMHYECKHEe CBOMCTBA METAJIIOB.
Kraccudukanuss MeTauioB 1Mo pa3IMYHBIM ITPH3HAKAM.
DNEKTPOXUMHUYECKHUH Psi/I HAMIPSHKEHUN METAIIOB. 3HAUCHUE
METAJJIOB M HEMETAJJIOB B IIPUPOJIE M KUZHEICATSIIEHOCTH
YenoBeKa u opraHnu3MoB. Koppo3us MeTanioB: BUIbI KOPPO3HH,
CTIIOCOOBI 3aIIMTHl METAJUIOB OT KOPPO3UH.

Hemeramner. Obmue Gusndeckie u XUMHYECKHUE CBOWCTBA
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HeMmeTasaoB. Tunuuasle cBoiicTBa MeTaniaoB [Y— YII

rpymn. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJLIIOB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIraHUYECKUX
BEIECTB (OKCU/IOB, THJIPOKCUIOB, KUCIIOT, COJIEH U Ip.).
3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB IIPOCTHIX BEILIECTB,
BOJIOPOJAHBIX COCTMHEHUMN, BBICIIUX OKCUIOB U TUIPOKCHUIOB.

IIpakTyeckas padora Ne 11. Merasuibl 1 UX COEAMHEHUS

IIpakTyeckas padora Ne 12. Hemeramibl v ux coeTMHEHNS

Tema 3.3

[Ipon3BOACTBO HEOPraHUYECKUX
BEILIECTB. 3HAUEHUE U IPUMEHEHUE
B OBITY U HA IIPOU3BO/ICTBE

OO011He PEeCTaBICHHS O IPOMBILIUIEHHBIX CIOCO0aX MOTyYeHHUs
XMMHYECKHX BEILECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CepHOU
kucaothl). [Tonsitue o meramutyprun. YepHas U LIBETHAs
MeTautyprust. Oo1ue cnocoOsl mosyyeHust MetayuioB. [lonstue o
crutaBax. CruiaBbl XKelle3a U MX POJib B COBPEMEHHON TEXHUKE U
Bamei mpodeccumu.

[IpakTHUeckoe NpUMEHEHUE IEKTPOIN3a AJIs OJydEHUs
I1EJIOYHBIX, I1IEJOYHO3EMENIBHBIX METAINIOB U AJIFOMUHUS.

PoJib ra30B B COBpEMEHHON TEXHUKE U Ballel npodeccuu.
3Ha4YeHUe U IPUMEHEHHE B ObITY M Ha IIPOU3BO/ICTBE
HeopraHuyeckux BeuecTs. [Ipobiema 0TX010B U MOOOYHBIX
[IPOAYKTOB.

IIpakTuyeckas padora Ne 13. DnekTposin3 BOJHBIX PACTBOPOB
coJIeH.

Kontposbnas padora No2 «CBoiicTBa HEOPraHUUECKUX

coeTUHEHNI

Paznen 4. CTpoeHue U cBOWCTBA OPraHNYeCKUX BelleCTB

Tema 4.1
Knaccudukanus, ctpoeHue u
HOMEHKJIaTypa OpraHu4eCKHUX
BEIIIECTB

IIpeamer oprannueckoil xumu. [IpupoiHbIe, HICKYCCTBEHHBIE U
CUHTETHUUYECKHUE OpraHnYecKue BeuecTBa. CpaBHEHNE OPTaHUYECKUX
BEILECTB C HEOPTAHUYECKUMU. BaneHTHOCTh. XMMHUYECKOE CTPOEHUE
KAaK IIOPSAI0K COEIUHEHUS aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.
Teopust cTpoeHUsI OpraHU4eCcKuX coeqnHeHnid A. M. bytiieposa.
(OCHOBHBIE ITOJIOKEHHS TEOPUU XUMUYECKOT0 CTpoeHMs. M3omepus
1 N30Mepbl. XUMUYeCKue GOpMYJIbl U MOJIETH MOJIEKYT B
OpraHYeCKON XUMHHU.

Krnaccudukanus oprannyeckux BemectB. Knaccuduxaius BeniecTs
[0 CTPOEHUIO YTIIEPOTHOTO CKeJleTa M HATMYMIO (DYHKIIMOHAIIbHBIX
rpymi. 'omonoru u romonorusi. Hauanma Homenkinatypsl [UPAC.

IIpakTuyeckas padora Nel4. CoctaBieHue pa3BepHYTHIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (pOpPMYJT OpraHMYeCKHX BELIECTB.

Tema 4.2.

CBoiicTBa, MPOU3BOJACTBO U
HpI/IMeHeHI/Ie Opl"aHI/I'-IeCKI/IX
COCIMHEHUN

[IpenenbHbIC YTIE€BOIOPOAbI. AJIKaHbI: TOMOJIOTMYECKHM PSA/I,
M30MEpHUs U HOMEHKJIaTypa ajJKaHOB. XUMHUYECKHE CBOMCTBA
AJIKaHOB.

['opeHune MeTaHa Kak OJIMH U3 OCHOBHBIX HUCTOYHUKOB TEIljIa B
MPOMBIIIUICHHOCTH U ObITY. Haxoxenre B mpupoie U mpuMeHEHUE
AJIKAHOB .

HenpenenbHbie yriieBOAOPOAbI. AJIKEHBI. DTUJIEH, €70 MOJIYYEHUE
(meruapupoBaHUEM 1TaHa, ICMOJIMMEpHU3aIueil MOTHITUIICHA).
["'omonornyeckuii psia, H30Mepusi, HOMEHKJIATypa aJKEHOB.

XUMHUYeCcKre CBOMCTBA dTHJICHA! TOpCHUEC, KAUCCTBCHHBIC pCaKIINN
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(obecrBeunBanue OPOMHOI BO/IBI M pacTBOpA MEpMaHTaHAaTa KaJIHsl).
[Tonumepuszanus 3TUIeHa KaK OCHOBHOE HAIPABIEHHUE €T0
MCIIOJIb30BaHUSI.

ATKMHBL. AnetuieH. ['opeHne aleTniieHa Kak MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH ISl CBAPKU U PE3KU METAJUIOB
TexHuka 0€30aCHOCTH MPU PadOTE C ALlETUIICHOM.

/Apenbl. benzou, ero ctpoenne u Gpu3MUECKUE CBOICTBA.
XuMuyeckue cBorcTBa OeH3oa u ero noinyuenue. [Ipumenenue
OeH30J1a HA OCHOBE CBOMCTB.

[ [pupoaHbIE NCTOYHUKH YTIIeBO10pOa0B. [IpuponHblii ra3: cocras,
npruMeHeHne B kauecTBe TorumBa. Hedts. CocTaB u mepepaboTka
Hedtu. [Teperonka HedTu. HedrenpoayKkTor.

Crinptel. ['mapokcunpHas rpynmna kak ¢GpyHkuuoHanbHast. [lonstue o
[IpEAEIIbHBIX OJJHOATOMHBIX CIIUPTAaX. XUMUYECKHE CBOKMCTBA
ATaHOJa: B3aUMOJIEHCTBUE C HAaTpUEM, 00pa30BaHUE MPOCTHIX U
CIIOXKHBIX 3(pUpOB, OKUCIIeHHE B anbaerui. [lomyuenue stanona
OpO’KEHUEM TIIFOKO3bI M TUpaTaiueit atuiena. [lpumenenue
ATaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €0 MOCJIEICTBUS s
OpraHu3Ma 4ejoBeKa U MpeaynpexacHue. I muneprus Kkak
[pEACTAaBUTEIb MHOTOATOMHBIX ClIUPTOB. KauecTBeHHas peakius Ha
MHOTOaTOMHBIE CITUPTHI.

[ I[ppuMeHeHne TrIIeprHa.

Ddenon. Ouznyeckne U XuMudeckue cBoicTa (penona. [Ilpumenenue
(heHoIa Ha OCHOBE CBOMCTB.

Anpaerunnl. [lonarue o0 anpaerugax. AjabAeruaHas rpymmna Kak
¢yHKIIMOHaIbHAs. DOpMasbAETU U €0 CBOMCTBA: OKHCIEHUE B
COOTBETCTBYIOIIYIO KUCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIUI
crupt. [lomyuenue anpaernjoB OKUCICHUEM COOTBETCTBYIOIINX
cnupToB. [IpuMeHeHne Gpopmainbaeruia Ha OCHOBE €ro CBOMCTB.
Kap6oHoBbie kucnoThl. [ToHsATHE O KapOOHOBBIX KUCIIOTAX.
KapOokcunpHas Tpyrma Kak QyHKIHOHaNbHasA. ['omonornyeckuit
P IpeeNbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [Tomyuenue
KapOOHOBBIX KUCIIOT OKHCIICHUEM allbJAETHI0B. XUMHUUECKUE
CBOMCTBA YKCYCHOM KHUCIIOTHI: OOIIME CBOMCTBA C MHHEPATbHBIMU
KHCIIOTaMU U peakius stepudukanuu. [Ipumenenne ykcycHoi
KHMCJIOTBI HA OCHOBE CBOMCTB.

Cnoxnble 3¢upbl U kupsbl. [Tonydenue cinoxHbIX 3pUpoB peakiueit
prepudukanyu. CrnoxxHble 3(Upbl B IPUPOJIE, X 3HAYCHHE.
[TprMeHeHHe CI0XKHBIX 3(PUPOB HA OCHOBE CBOUCTB. AMMHBI.
[TousTe 06 aMuHaX. AHWJIMH KaK OpraHU4eCKOe OCHOBAaHHE.
[IpriMeHeHre aHWIMHA HAa OCHOBE CBOMCTB.

[Tonmmepsl. [lonumeps! - BaxHeIIee ChIpBE IS NOTyUEHUS
CTPOUTENIbHBIX MaTepuaaoB. OCHOBHbIE IOHSATHUS.

[Tnactmaccel. TepMorniacTHUHbBIE U TEPMOPEAKTUBHBIE TJIACTMACCHI.
[TonuaTHIIEH M €ro IPUMEHEHHUE B CTpOoUTeIbcTBE. CrocoObI
[pacro3HaHusI MIacTMacc.

BoinokHa, ux kinaccupukanus. CriocoObl paclio3HaHUS BOJIOKOH.
CuHTeTHYeCKHe KayqyKH U UX UCTIOJIb30BaHUE B CTPOUTEIILCTBE.

IpakTunyeckas padora NelS. Ha3zBanue npenenbHbIX
YTJIEBOIOPOOB
o mexayHapoaHoi HoMeHnkaatype IUPAC.
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IIpakTnyeckas padora Nel6. Hazpanue HenpenenbHbIX
YTJIEBOIOPOAOB 10 MexkAyHapogHoi HoMeHkiaTtype [UPAC.

IpakTuyeckas padora Nel7. Hazpanue cnupToB 1o
MexxiyHapoaHoit Homenkinatype IUPAC.

IIpakTyeckas padora Nel8. CocraBiieHue ypaBHEHUM peaKiuii
hTepudUKaIK

Tema 4.3.
OpraHn4ecKue BEIIeCTBa B
PKNU3HCACATCIIBHOCTHU YCJIIOBCKA

DKuphb! kak crnosxabie 3¢upbl. Kimaccudukarus xKupoB. X UMHUESCKHE
CBOMCTBA KUPOB: THIPOJIU3 U TUJIPUPOBAHKE JKUJIKHX KUPOB.

[ IpuMeHeHue KUPOB Ha OCHOBE CBOMCTB.

'YrneBoasl. [ 0K03a — BEIIECTBO ¢ IBOHCTBEHHOM (DyHKIMEH —
QITbACTUIOCTTUPT. XUMHUYECKHUE CBOMCTBA TUIFOKO3bI. [I[puMeHeHne
TJIFOKO3BI Ha OCHOBE CBOMCTB.

Caxapo3a, KpaxmaJl U LIeJUTI0JI03a, CTPOCHUE, CBOMCTRBA,
MpuMeHeHne 3HaY€HHUE YTIIEBOOB B )KUBOM MPUPOJIC U KU3HU
yeI0BeKa.

HyxnenHoBbie kKucaoThl. COCcTaB, CTPOCHUE M OMOJIOTHYECKAs POJTb.
IAMHHOKHUCJIOTBI. AMUHOKHCJIOTHI KaK aM()OTEPHBIC

M YHKITNOHATTBHBIC OPTAaHHMYECKUE COSTUHEHUS. XUMUYICCKUE
CBOICTBA aMHMHOKHCJIOT: B3aUMOIEHCTBHE C II€I0YaMH, KHUCIIOTaMHU
W IPYT C IPYTroM (peakiiusi MoJMKOoHIeHcauun ). [lentuaHas cBs3b u
moyMnenTuabl. [I[ppuMeHeHne aMUHOKHCIIOT Ha OCHOBE CBOMCTB.
benku. [lepBuunasi, BTOpu4Hasi, TpeTUYHASL CTPYKTYPhI OEITIKOB.
XuUMHYecKue CBOMCTBA OEIKOB: TOPEHUE, JCHATYPALIUS, THIPOIH3,
[[BETHBIC peakuu. buonorndeckue GpyHKINN OSITKOB.
CTpouTeNbHbIE OTJEIOUYHbIE MATEPUAIIBI U UX BIUSHUE HA 3I0POBbE.
[Tpod3aboneBanus 1 UX MPEAYIPEIKICHHE.

Pasznen 5. Kuneruueckue u TEPMOAMHAMHYECCKHUEC 3AKOHOMEPHOCTH MPOTEKAHUA XUMHUYCCKHUX

peakumi

TemaS.1.

Kunernueckue
3aKOHOMEPHOCTHU IIPOTEKAHUS
XUMUYECKHUX PeaKLui

Knaccugukanys XMMHUECKUX peaklnii: Mo (pa3oBOMYy COCTaBy
(roMOreHHbIE U TeTEPOreHHBIE), [0 UCIIOIBb30BaHUIO KaTanu3aTopa
(KaTaJIMTUYECKUE U HEKATaTUTUYECKHUE).

CKOpOCTbh XUMHUYECKUX peakiuii. PakTopbl, BIUAIOLINE HA CKOPOCTh
XMUMHYECKON peaKuu

Tema 5.2. TepmoauHamuueckue
3aKOHOMEPHOCTU MPOTEKaHUs
XAMHYECKUX PEaKIUM.
PaBHOBECHE XUMUYECKUX PEAKIIUI

Knaccudukanus XMuMAYECKUX PEaKIUil: 0 TerIoBoMY 3P PeKrTy
(9K30TEpMUYECKUE, YHAOTEPMUUYECKUE), IO OOPATUMOCTH
(oOpaTuMble U HEOOpATUMBIE).

XUMHUYECKOE PABHOBECHE U €r0 CMEIICHUE N0/ ICHCTBUEM
A3IUYHBIX (PAKTOPOB

IIpakTnyeckas padora Nel9. Pemenue 3agad no TemioBoMy
hddexTy peakmum.

IIpakTuyeckas padora Ne2(. Pemennie ynpaxHeHH Ha CMeIEHHE
XUMUYECKOTO PABHOBECHS.

Pa3nen 6. lucnepcHbie cCHCTEMBbI

Tema 6.1
JlucniepcHbie cucTeMbI U (haKTOPBI
X YCTOWYMBOCTHU

[TousiTue o nucniepcHol cucteme. JlucnepcHas dasza u
micriepcuoHHas cpena. Knaccnukanus TuCrepcHbIX CUCTEM.
CBOMCTBa AUCIIEPCHBIX CUCTEM.

PactBopsl. PacTBopenue. Bona kak pactBopureis. PacTBopuMoCThb
BelecTB. HachleHHbIe, HEHACHIIICHHBIE, IEPECHIILIEHHBIE
[pacTBOpPBI. 3aBUCUMOCTb PACTBOPUMOCTH ra30B, KUAKOCTEN U
TBEP/IbIX BELIECTB OT pa3jInyHbIX (pakTopoB. MaccoBast 1ot
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[PaCTBOPEHHOTO BEIIECTBA.

IlpakTuyeckoe 3ansitue Ne 21. 3agaun Ha TPUTOTOBJICHUE
[PacTBOPOB.

Tema 6.2.
ccienoBanue CBOUCTB
TMCTIEPCHBIX CUCTEM

IlpakTudeckoe 3ansitue Ne 22, CBOICTBA AUCTIEPCHBIX CUCTEM

Pa3znen 7. KauecTBeHHbIE peaklIMU O0OHAPYKEeHHSI OPraHUYEeCKUX M HEOPraHUYeCKHUX BellecTB

Tema 7.1.

OOHapyxeHne
HEOPraHNYECKUX KaTHOHOB
AHHOHOB

IIpakTyeckoe 3ansitue Ne23. M3ydyeHue XxapakTepHbIX peakuil
KaTuoHOB I-II rpymmbl

Tema 7.2.

O6Hapyx)eHne OpraHuYeCKUX
BEIIIECTB OT/AETbHBIX KJIACCOB C
MCIIOJIb30BAHNEM KaueCTBEHHBIX
peakuit

IIpakTuyeckoe 3ansitue Ne24
HMcnonp30BaHne Ka4eCTBEHHBIX peaKHI/Iﬁ AJI ONpCACIICHUA
OpraHMYECKUX BEIIECTB B MPOIYKTAX MUTAHUS

6. TEMATUYECKOE IINIAHUPOBAHME 110 YYHEBHOMY IIPEJIMETY

Ne HaumeHoBaHuUe pa3/iesioB U TeM Bcero |Jlekuun 3anaTusa
n/n IIpakTnueckue | JlaGoparopHbie
Beenenune 2 2 - -
1 | OcHOBBI CTPOECHUS BelleCcTBA 13 6 7 -
1.1 | CTpoeHne aTOMOB XMMHUYECKUX DJIEMEHTOB 6 3 3 -
Y IPUPOJa XUMHYECKOU CBSI3U
1.2 | Ilepuoanueckuii 3akoH u Tadnuma J[.1. 7 3 4 -
MenneneeBa
2 | XumMu4yecKue peakuuu 15 9 -
2.1 | Tyl XUMHYECKUX PEAKIHI 7 o) -
2.2 | DnexTpOoNUTHIECKas TUCCOIUAIIHS U 3 4 4 i
HMOHHBII 0OMEH
3. | CTpoenmue u CBOiiCTBa HEOPTraHMYECKHX 24 15 9 ]
BeleCTB
3.1 | Knaccudukanms,  HOMEHKIATypa U 9 5 4 i
CTpPOEHHE HEOPraHUYECKUX BEUIECTB
3.2 | ®OU3NKO-XMMHUYECKHE CBOMCTBA 9 6 3 i
HEOpPraHMYECKUX BEIIECTB
ITpon3BOACTBO HEOPraHNYECKUX BEILIECTB.
3.3 | 3nauenue U NpUMEHEHHE B OBITY U Ha 6 4 2 -
IIPOM3BOJICTBE
4 | CTpoenue ¥ CBOICTBA OPraHNYeCKHUX 31 20 1
BeleCTB
4.1 | Knaccuduxanus, CTpoOeHUE U 4 3 1
HOMEHKJIATypa OpraHN4eCKHX BEIECTB
4.2 | CpoiicTBa, MPOU3BOJCTBO ¥ IPUMEHEHUE 71 13 3
OpPraHMYECKUX COEAMHEHUN
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4.3 | Oprannyeckue BeImecTa B 6 4 ’ i
JKH3HEICATCILHOCTH YEIIOBEKA
KuHeTnyeckue u TepMOAMHAMUHYECKHE
S | 3aKOHOMEPHOCTH NMPOTEeKAHUS 9 5 4 -
XHMHUYECKHX peakumid
5.1 | Kunernueckre 3aKOHOMEPHOCTH 3 3 ) i
MPOTEKAHUSI XUMUUYECKHUX PEaAKINi
5.2 | TepMoaMHAMUYECKUE 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMHYECKUX PEAKIIUH. 6 2 4
PaBHOBECHE XMMUYECKUX peakUid
6 | JucmepcHbie cHCTEMBI " 1 6 )
6.1 | TucrepcHble cHCTEMBI U (haKTOPHI UX 4 1 3 i
YCTOWYMBOCTH
6.2 | MccrenoBanue CBOMCTB JUCICPCHBIX 3 ) 3 i
CHCTEM
KauecTBeHHbIe peakuuu 00HAPYKEeHUsI
7 | OPraHMYecKHX H HEOPTAHUIECKHUX 7 - 7
BellleCTB
7.1 | OGHapyKeHHEe HEOPTraHNIECKUX KATHOHOB 4 i 4 i
Y aHUOHOB
OO6Hapy>xeHne OpraHuYeCKuX BEIeCTB
7.2 | OTHENBHBIX KIACCOB C HCIOJIB30BAHUEM 3 - 3 -
KaueCTBEHHBIX PEaKIui
Hroro 108 55 53 -

[Ipu peanuzanuu coaepkaHusi 001I€0O0pa30BaTENBHOIO y4eOHOIO MpeaMeTa

«Xumus» B nipenenax OITOIT CIIO na 6a3e 0CHOBHOTO OOIIEro o0pa3oBaHuUs ¢

noiyueHuem cpeanero oomiero oopazosanus (IITIKPC):

Buj yueOHoii padoTnl O0bem B yacax
O0bem 00pa3oBaTe/IbHOM IPOrPaAMMBI 108
B TOM 4YmcJie:
TEOPETHYECKOE 00YUCHHE 55
MPAKTUYECKHUE 3aHATHUS 53
Y4eOHBIM MJIaHOM He
nabopaTopHbIe 3aHATUS
peTyCMOTPEHBI
Y4eOHbBIM MJIaHOM He
KOHTpOJIbHAs paboTa
pe1yCMOTPEHBI
Y4eOHBIM IIJTAHOM HE
Koncynomayus
MIPEAYCMOTPEHBI
Y4eOHbIM IJIaHOM He
Camocmosmenvras paboma
pe1yCMOTPEHBI
Ilpomesrxcymounan ammecmavusn é gpopme oughgpepenyuposannozo
3auema
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7. YAEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOI'O ITPEJIMETA

7.1 Onucanue mamepuaibHo-mexHU4ecKoil 0a3vl, HEOOXOOUMOUL 0N

ocyuiecmaeieHuA 06pa306ameﬂbuozo npouecca

HaumeHoBaHMe crienMaJIbHBIX IOMELCHU I 1 OcHaleHHOCTh crennaabHbIX
i MOMelIeHUi ISl CAMOCTOSATEJIbHOM padoThl NOMeleHUi H MOMeIeHUH IS
CaMOCTOSITEJIbHOM PadOThHI
Kabuner xumun: yuebnas ayauropus ains | 1. YdyeOHast Jocka
IIPOBEJCHUS 3aHATUI BCEX BUIOB, B TOM uucie | 2.Pabouee MecTo npenonasaress
TPYNIOBBIX M MHAUBHUIYaJbHBIX KOHCYNbTalul, | 3. KoMmnekt y4eOHoil mebGenu Ha 25
TEKYIIEro KOHTPOJI U IPOMEKYTOUHON o0yyaromuxcst
arTecTaluu 4.Y4eOHO-HarIs1IHble TOCOOUS
1 414042, r. Actpaxanb, yi1. MaructpanbHas, 18 | 5.11epenocHoit MYJIbTUMEIUIMHBIN
) Ayautopus Ne 204 KOMIUIEKT
6.loctyn K UH()OPMAIIMOHHO-
TENIEKOMMYHHUKAIIMOHHON ceTH
«HTEpHET»
ITomerienue 1t camocTosiTenbHOM padoTsl | 1. Komiuiekt yueGHO# Mebenu Ha 25
414042, r. Actpaxanb, yi1. MarucrpaibHas, 18 | oOyuarommxcs
Aynuropus Ne 308 2. KommnbroTepsl — 20IT.
5 3. doctyn UH(POPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM CeTH
«HHTepueT»

7.2. Pekomenoyemasn ntumepamypa (U3 pedepanvHo2o nepeuns)

@) OCHOBHAA yueOHan Tumepamypa:

1. Pynsutuc I'.E., ®enbaman @.I". Xumus. 10 knace, [Ipocemienne ,2023 r

2. Pym3utuc I'.E., ®enpaman @.I'. Xumus. 11 kinace, [Ipocsemenne ,2023 ¢

0) Oononnumenshan yueoHasa aumepamypa:

1. Epoxun IO.M., KoBaseBa

N. b. Xumums gms  mnpodeccuin u

CHEUATbHOCTEW TEXHUYECKOTO U €CTECTBEHHOHAYYHOTO nipoduiieit. - M.: 2024

2. YuebOHo-MeToqu4ecKoe mocoOue Mo BHINOJHEHUIO pedepaToB, JOKIAA0B,

WHIUBUIYAIBHBIX TPOEKTOB MO Yy4eOHOM IUCHUIUIMHE «XUMHsS» MO0 mnpodeccuu

08.01.28 MacTep OTHem0YHbIX CTPOUTEIBHBIX U IEKOPATUBHBIX PabOT.

8) nepeuend yueOHo0-MemoouuecKko2o odecneuenus:
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006 obpazoBanuu B Poccuiickoit @enepanuu: genep. 3akon ot 29.12. 2012

Ne 273-®3 (B pen. denepanbubix 3akoHoB OoT 07.05.2013 Ne 99-@3, ot
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, or
05.05.2014 Ne 84-@3, ot

27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-d3, ¢ u3M., BHECCHHBLIMHU
®enepanbHbiM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pea. ot 03.07.2016, ¢ u3Mm. ot
19.12.2016.)

®denepaiabHbIi TOCYJAPCTBEHHBIM 00pa30BaTENbHBIA CTAHAAPT CPEIAHETO
oOmiero o0pa3oBaHusi, YTBEPKIACHHBIM NpHUKa3oM MUHHUCTEpCTBa 00pa3oOBaHUS U
Hayku Poccuiickoit ®enepamuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBan
MunncrepctBoM  toctuiuu  Poccuiickoit  @epepanuun 7 uroHs 2012 r,
peructpaunoHHbiid Ne 24480).

[Ipuka3z Munucrepctsa npocsemienus Poccniickon ®enepannu ot 23.11.2022
Ne 1014 «O06 ytBepxkaeHuu ¢eaepaibHO 00pa30BaTENbHONW MPOTPAMMBI CPEIHETO
oO1miero oOpazoBanus» (3apeructpupoBan 22.12.2022 Ne 71763).

2) unmepnem-pecypcol:

1.www.ecologysite.ru (Karanor skojoruueckux caiiToB). www.ecoculture.ru

(CaiiT 5KOJIOrMYECKOr0 MPOCBEILEHU).

2.www.ecocommunity.ru (MHpopManinoHHbIi cCaliT, OCBEMIAONINI TTPOOIEMBI

skojioruu Poccun).

0) I1IeKMPOHHO-OUOIUOM eUHbIE CUCHIEMDL:

1. Epoxun 1O. M., KoBanesa 1.b. Xumus mis npodeccun u cneruaibHOCTEN
TEXHUYECKOTO U €CTECTBEHHO-Hay4dHOTO npoduiiei, 1-e uza.,2020r. https://academia-

moscow.ru/reader/?1d=105585

1.  Epoxun 0. M. COOpHUK TECTOBBIX 3aJlaHUW M0 XUMHH: y4eb. mocodue
JUISL CTYI. yupexnaeHuin cpei. mpod. obpazoBanms. — M., 2020. https://academia-

moscow.ru/reader/?1d=132020

2. Tabpuensu O. C., Octpoymon U. I'. Xumus, 1-u31,2020 ©
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8.OCOBEHHOCTHU OPI'AHU3ALIMU OBYYEHUSA JI151 UTHBAJIMIOB U
JINL] C O'PAHNYEHHBIMHX BO3ZMOKHOCTAMMU 3/10POBbS
s oOydaromuxcst M3 4YuCiIa WHBAIWAOB M JIMI[ C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMA 37I0POBbSl Ha OCHOBaHUS NHUCHMEHHOTO 3asBJICHUS Yy4eOHas
TUCHUTUIMHA «XHMMS» PEaTU3yeTcsl C y4eTOM OCOOCHHOCTEH NCUXO(DU3UYECKOTO
Pa3BUTHUS, WHIUBUAYAJIbHBIX BO3MOXKHOCTEM U COCTOSIHUSA 3JI0pPOBbs (nanee —

VHIUBUYAIBHBIX OCOOCHHOCTEN).

9. KOHTPOJIb 1 OLIEHKA PE3YJIbBTATOB OCBOEHUA

YUYEBHOI'O ITPE/IMETA
Pe3yabTarsl Kon IIpoBepsiembie D®opMbI M METOAbI KOHTPOJISI
o0y4enust pe3yJb YMEHHS U 3HAHHUSA HOLCHKH
(INYHOCTHBIE, TATOB pe3yJIbTaToB 00y4eHust
npeaMeTHbIe, Texymmii IIpomexxyrounas
MeTanpeaMeTHbIe) KOHTPOJIb aTTecTalus
JAUYHOCMHbLE
YyBCTBO F'OPJOCTH U JII | 3HaTh OCHOBHBIE 3aKOHBI | Ycemmuwiii onpoc
YBa)KEHHUS K HCTOPUU U XUMHH U OTKPBITHS B Ipaxmuueckas
JOCTHKEHUSIM XUMUH, CACIIaHHbIC paboma
OTE€YECTBEHHOU POCCUMCKUMHU yYEHBIMU- | TecmuposaHnue
XUMHUYECKON HaYKU; XUMUKAMU; Pegpepam
XUMUYECKHA TPAMOTHOE YBEPEHHOE I10JIb30BaHUE
IOBEJICHHUE B XUMHAYECKOU
podeccHoHaIbHOM TEPMUHOJIOTUEN U
NESATEIbHOCTH U B CUMBOJINKOM;
OBITY MpU OOpaIeHUuN XUMUYECKU IPAMOTHOE
C XUMUYECKUMU IIOBEJICHUE B
MaTepuagamMu 1 npodeccHoHaIbHOM
IIpoLecCamu; JESITEIBHOCTH U B OBITY
npu oOpaIeHNH C
XUMHYECKUMHU
MaTepuagamMu U
IIpOLIECCaMU;
YMEHUE UCIOJIb30BATh
PUOOpPETEHHBIE 3HAHUS
JUTSL OOBSICHEHUS
XUMUYECKUX SIBJIICHUH,
IIPOUCXOMSAIINX B
npupoje, ObITY U Ha
IIPOU3BOJICTBE.
YMETb UCIOIb30BAThH
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MPUOOPETEHHBIC 3HAHUS
JUISL SKOJIOTHYECKH
rPaMOTHOTIO MTOBEICHUS
B OKpY’Karouen cpene,
JUTSL OLICHKHU

BIIMSIHUSA

XUMHUYECKOTO
3arps3HEeHUs
OKpY>Karolleu cpeibl

Ha OpraHu3M YeJIoBeKa
U APYyTHUE )KUBBIC
OpraHu3MBbl;

YMETh UCIOJIb30BATh
MpUOOPETEHHBIEC 3HAHUS
JUTSI IPUTOTOBIICHUS
pPacTBOPOB 3a/1aHHOI
KOHIICHTpAIIUU B OBITY U
Ha TIPOHU3BO/JICTBE;

TOTOBHOCTB K JI2 | Tlonumars Peghepam
MIPOIOJKEHHIO CYILIHOCTb U
o0pa3oBaHus U COLIMAJIbHYIO
MOBBIIIICHUS 3HAYUMOCTbh CBOEH
KBaJTM(HUKALUU B Oynyei
n30paHHON npodeccuu,
poeCCHOHATTLHON MIPOSIBIIATH K HEH
JIeATETbHOCTH U YCTOMYMBBIN
00BbEKTUBHOE HHTEPEC;
OCO3HAHHE POJIH CamocTosTensHO
XUMHUYECKUX OTIpeIETISATh 33724
KOMIIETEHIINH B po¢eCCHOHAILHOT
ATOM; 0 U JTMYHOCTHOTO
pa3BUTHS,
3aHUMAaThCA
camMo00pa3oBaHUEM,
OCO3HAaHHO
TUTAHUPOBATh
TIOBBIIIICHUE
KBaJTM(UKAIIH.
yMEHHE JI3 | YMeTb HCIoIb30BaTh Peghepam
UCIIOJTb30BATh JOCTYDKEHUS
JOCTHKEHUS COBPEMEHHOM
COBPEMEHHOMN XUMHUYECKON HAYKH CO
XUMHYECKOU CBOEH
HayKU U npogeccuoHaTbHON
XUMHUYECKUX NEeSITeNIbHOCTBIO ISt
TEXHOJIOTHH JIs TTOBBITIICHUS
TIOBBIIIICHUS COOCTBEHHOTO
COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO
WHTEJUICKTYalIbH pa3BUTHS,
OT0 Pa3BUTHS B
BBIOpaHHOI
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npodeccHOHATBEH
ot

JESITETbHOCTH;

MemanpeomMemHpix:
HCII0JIb30BAHUE M1 | paGotathb ¢ IIpaxmuueckas
Pa3IUYHbIX BUJIOB TEOPETUYECKUM paboma
T03HABATEILHOM MaTepuaoM, Peghepam
IESATEIbHOCTU U aHAJIU3UPOBATh, AEJIATh Tecmuposanue
OCHOBHBIX BBIBO/JIBI.
WHTEJUIEKTYalIbHBIX MIPUMEHSTh OCHOBHbIE
onepanui METO/IbI ITO3HAHUSA
(mocTaHOBKH (Habmro1eHMs, HAYYHOTO
3a/1a4H, 9KCIIEPUMEHTA) IS
dbopmynrpoBaHus W3Y4YEeHHUS Pa3IMUHbIX

TUIIOTE3, aHATIK3a U
CUHTE3a, CPAaBHCHHUS,
0000111eHMS,
CHUCTEMAaTHU3AIIUH,
BBISIBIICHHS
MIPUIUHHO-
CJI€ICTBEHHBIX
CBs3CM, TMOHCKaA
aHaJIOroB,
dbopmynrpoBaHus
BBIBOJIOB) JIJIsI
pereHuHs
IIOCTaBIICHHOM
3a/1a4u,
MIPUMCHEHHE
OCHOBHBIX METOJI0B
[TO3HAHMS
(HabnroneHMS,
HAYIHOTO
SKCIEPUMEHTA) JUIst
M3yYCHUS
Pa3IUYHBIX CTOPOH
XUMHYECKHX
00OBEKTOB H
MIPOIIECCOB, C
KOTOPBIMHU
BO3HHUKAET
HEO0OXOIUMOCTh
CTaJKUBATHCS B
npodeccuoHATEHON

chepe;

CTOPOH XUMHUYECKUX
00BEKTOB M MPOIIECCOB,
C KOTOPBIMU BO3HHKAET
HE00XOIUMOCTh
CTaJIKUBATHCS B
npodeccrnoHaIbHOM
cdepe;

YMEHHSI JIe1aTh BBHIBOJIBI,
YMEHUE BBISBIIATD
CYIIECTBEHHOE,
pa3BUTHE JTIOTUYECKOTO
MBIIIJICHHS TTpU paboTe ¢
TEeKCTaMH, OYKIIETOM,
HaOII01aTh 32
BEIIECTBAMH, TPOBOIUTH
HCCIIEIOBATCIbCKUE
MPOIIeAYpPHI, Pa3BUBATH
IMO3HAaBaTCIbHEIN
WHTEpEC K MPEAMETY U
Mpo1ieccy MO3HAHMUS.
yMEHHUE
XapaKTepu30BaTh
9JIEMEHTEHI 110 MX
MMOJIOXKCHHUIO B
[Tepuoanueckoit
cucteme JI.H.
Menpeneena.
OOBACHATE 3aBHCUMOCTE
CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOECHUS,
MIPUPOTY XUMHUECKOU
CBSI3U 3aBUCHMOCTD
CKOpPOCTH XUMHYECKOU
pEeaKIH U MOJ0KEHNUE
XAMHYECKOTO
paBHOBECHS OT
pa3nuuHbIX (aKTOPOB;
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YMETb ONPEeATh
BO3MOKHOCTHU
MIPOTEKaHUS
XUMHYECKUX
MPEBPAILICHUH B
Pa3IMYHBIX YCIOBUSIX U
OLIEHKH UX MOCJEeICTBUN
HCITI0JIb30BAHUE
a0bCTpPaKTHOTO
MBIIIUICHUS,
MIPOAOIIKUTD

pa3BuTHE

XUMHUYECKON

peun,

HCITOJIB30BaHUE
Pa3InYHBIX
HCTOYHHUKOB IS
MOJTYYEHUS
XMUMHYECKOM
nHpOpMAaIHH,

YMEHUE OLICHUTb €€
JIOCTOBEPHOCTD ISl
JIOCTUKEHUS XOPOLITUX
pe3yJIbTaToB B
npodeccroHaIbHOM

chepe;

M2

IIpoBomuTh
CaMOCTOATEIIbHBIN ITOUCK
XUMHUYECKON
nHpOpMAIIHY C
HCIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB
(Hay4HO-TIOTYJISIPHBIX
W3JIaHHI, KOMITBIOTEPHBIX
6a3

JAHHBIX, PECYPCOB
HHurepuera);
UCTIOJIb30BATh
KOMITBIOTEpHbIE
TEXHOJIOTUH IS
00paboTKH U Nepesaun
XUMHAYECKOU
uHpopMalnu U ee
MIPEJCTABICHUS B
pa3auuHbIX (hopMax.
Ocy1ecTBIATh TOUCK
nH(popMaIuH,
HE00X0AUMOM 115

3¢ deKTUBHOTO
BBITTOJTHEHUS
npodeccroHalIbHBIX 3a/1a4

Ipaxmuueckas
paboma
Pegpepam

npeoMemuuix:

c(OpMHPOBAHHOCTH
MpPEJICTaBICHUMN O
MeCTe XMMUU B
COBPEMEHHOM Hay4YHOH
KapTUHE MUPA;
MMOHUMAaHHUE POJIU
XUMHH B

111

[ToHUMAaTh POJIL XUMHH B
€CTECTBO3HAHNH, €€ CBSI3b
C IPYTUMHU
CCTCCTBCHHBIMU HayKaMI/I,
3HAYEHUE B

YKU3HH COBPEMEHHOTO
o0111eCTBa

hopmMupoBaHUH 3HaTh BaXKHEUIIINE
Kpyrosopa u BEILECTBA U MAaTEPUAJIBI.
(GyHKIIMOHATTBHON

IrPaMOTHOCTH

Yemmuwiti onpoc
Tecmuposanue
IIpaxmuueckas
paboma

Dxzamen
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yejoBeKa I

pelenus
MPAKTUYECKUX 3a]1a4;
BJIAJICHHE 112 | 3HaTh OCHOBHBIC 3aKOHBI | Ycmublil onpoc Ix3amen
OCHOBOIIOJIATr Al MU XUMHH: CTEXUOMETPUS, Tecmuposanue
XUMUYECKUMHU 3aKOH COXpPaHEHUSI MaCChl IIpaxmuueckas
MHOHSTHUSIMHU, BEIIECTB, BIAACTh paboma
TEOPHUSMU, 3aKOHAMU U OCHOBOMNOJIAraro MU
3aKOHOMEPHOCTSIMU XUMHAYECKUMU
; YBEpEHHOE MOHSATUSAMHU, TEOPUIMH,
II0JIb30BAHUE 3aKOHAMU U
XUMHUYECKON 3aKOHOMEPHOCTSIMU;
TEPMHUHOJIOTUEN U YMETbh Ha3bIBATh:
CUMBOJIUKOW; M3y4YEHHBIE BEIIECTBA 1O

TPUBHAIIBHON WIH

MEXTYHapOIHOU

HOMEHKJIAType;
BJIaJICHUE OCHOBHBIMU 113 | yMeTb BBITIOJHSITD Ilpakmuueckas Oxzamen
METOJIaMH HAy4HOT'O XUMHAYECKHI paboma
IO3HAHU, J3KCIIEPUMEHT MO Tecmuposanue
HICTIONB3YEMBIMU B PACIO3HABAHHIO Jlabopamophas
XAMUMU: BAYKHEHIINX paboma
HaOII0/ICHNEM, HEOPTaHUYECKUX U
OIHMCaHUEM, OpPraHUYECKUX
HW3MEPEHUEM, COCIMHECHMUIA;
3KCIEPUMEHTOM;
YMEHHE
o0pabaThIBaTh,
OOBSICHSTH PE3yIbTATHI
MPOBEJICHHBIX OIBITOB
U JI€TIaTh BBIBOJBI;
TOTOBHOCTH U
CIIOCOOHOCTB
MPUMEHSTh METOJIbI
MO3HAHUs IPU
pemeHun
MPAKTUYECKUX
3a/1a4;
c(OpMHPOBAHHOCTH 114 | YMerts pemiats pacuetHsie | [Ipakmuueckas Oxzamen
YMEHHUS JaBaTh 3a/la4yM 110 XUMUYECKUM | paboma
KOJINYECTBEHHBIE bopmynam u Tecmuposanue
OIIEHKH U YPaBHEHHUSIM;
MPOU3BOJUTH PACUETHI HCII0b30BATh
M0 XUMHYECKUM puoOpeTEeHHbIE 3HAHUS U
dbopmynam u YMEHHS B PAKTUYECKOMN
YpaBHEHHUSIM; JEATEIIbHOCTH U

MOBCETHEBHOM JKU3HH:
BJIaJICHUE ITPAaBUJIaMU 1I5 | YMeHnue 6e30macHOro Yemmnwviii onpoc

TEXHHUKH
0€30MMacHOCTH NPU
HCTIOJIb30BaHUH

00palleHus ¢ TOPIOYUMHU
1 TOKCUYHBIMU
BEIECTBAMU U

Ipaxmuueckas
paboma
Jlabopamopnas
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XUMHNYCCKHUX BCIICCTB,

1a00paTOPHBIM
00opyoBaHUEM;

paboma

c(OpMHPOBAHHOCTH
COOCTBEHHOM MO3UIHH
110 OTHOIIICHHIO K
XUMHAYECKOU
uH(pOpMAaIHH,
MOJy4aeMOM U3
Pa3HBIX UCTOYHHKOB.

116

YMeHHe KpUTHYECKOU
OLICHKH JIOCTOBEPHOCTH
XUMHUYECKON
uHpOpMAaIHH,
IIOCTYIIAOLIEH U3 Pa3HbIX
HCTOYHUKOB.

Yemuwu onpoc
Pegpepam
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