MunucrepcTBO 00pazoBaHus U Hayku [lepmckoro kpas
['ocynapcTBenHoe O101KeTHOE TPOohecCHOHATEHOE 00pa30BaTEILHOE YUPEKICHHE

«CoJIMKaMCKHI TOPHO-XUMHYECKUI TEXHUKYM»
(I'BITOY «CI'XT»)

PABOYAJ I[TPOTPAMMA
OBIIEOEPA3OBATEJIBHON YUEBHOM JUCIIATTIIMHBI
OVIL.10 XUMUS

IMporpamMmebl IHOATOTOBKH CIICHHUAJIMNCTOB CPECAHCTO 3BCHA

cuneruaiabHocTd 21.02.14 Mapkieiaepckoe Iej10

Commkamck, 2023



OJIOBPETA: YTBEPAJIEITA:

Ha sace/anmy 3AMCCTHTCIL JIMpeKTOpa
UPC/IMCTHO-IMKIOBOI KOMUCCHH
~ VI'C21.00.00
laumenosanue K

Uporokon Ne 4

or«16» _nosbps 2023 1.

W11 Iarpymiesa
D IO

Hpeyeenarean HIK YI'C 21.00.00
P.P. Ycaucsa
DH.O.

’aboyast 1porpamMma yucoioi rmeninmnnl OYIL10 Xumus paspaborana Juisi cryjienron
I kypea cuenmansnocru 21.02.14 Mapxmeiiyicpexoce jieno pazpaborana na ocrone Dejepannioro
FOCYJIAPCTBCIIOro 00pasoBaTCILHOIO clatapra cpejmero odmero odpasosanus, YIBCPHIICIIOIO
lipukasom Munucrepersa ofpasosais u iayku Poceutickoiit ®ejiepanun Ne 413 or 17 mas 2012,
Dejiepasnioit  obpasosarcipioi pOrpaMmer - cpejuiero  obniero  obpasonanms, YTRCPKJICHON
lpukasom Munnpocsenienns Pocenn or 23.11.2022 Ne 1014, dcjicpaistoro rocyaperseioro
obpasosareibioro  cramjapra CPCIHECIO  1IpO(heccHonabioro  obpazosanus 110 CHEIHAIBIIOCTH
21.02.14  Mapxmciiziepekoc JICJIO,  VIBCPAJICHHOLO  LPUKA30M Munncrepersa  npocseniens
Poccuiickoit  Ocueparn o1 14.09.2023 Ne 685 ¢ yucrom llpumepuoit  uporpavam
00meobpasosareLIoi yucnoif JVCTIHIUAIET. XUMMSL Ut 1POQICCCHONANDILIX obpazoBaTCbLILIX

oprammsanuii ot 2022 r.

Opranmanus-paspaboranx: locynapersenoe OropKerIoc 1podeccnonainmioe
00pa3OBATCILIIOC yUpexCITe «CONMKAMCKUIT TOPIIO-XUMHYCCK Ui Texmarymy (1I'BIHOY «CI'XT'y)

Paspaborunx: Finkuna Wpuna Wranosua, npenojasaren I'BIIOY «CI'XT



COJAEP)KAHHUE

. ObIIAS XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
YYEBHOU JUCHUITIJIMHBI

. CTPYKTYPA U COIEPXKAHME YUYEBHOU JTUCIUIUIVHBI

. YCJIOBUS PEAJIU3ALIUY ITPOTPAMMBI YUEEHOU
JUCHUIJIMHBI

. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHU
YYEBHOUN JUCHUITJIMHBI

CTp.

12

13



1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI YYUEBHOM U CHUILIMHBI

1.1. Mecto y4eOHOI AUCHUILIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CIEIHAJHMCTOB
Cpe/lHero 3BeHa:
OOmeobOpa3oBarenbHas ~ AUCHUIUIMHA ~ «XHUMHUSD»  SBISETCS  OOS3aTENIbHOW  YacThio

001eo0pa3oBaTeIbHOIO IIMKJIa oOpa3oBareabHON mporpaMMmbl B cooTBercTBUM ¢ PI'OC 1o

crnenranbHocTy 21.02.14 Mapkieiaepckoe 1e110

1.2. He.]'II/I U IINTIAHUPYEMBIC PE3YJIbTATbI OCBOCHUSA y‘leﬁHOﬁ AUCIHHUITINHBI

1.2.1 Heau TUCUUILIMHBI

Iemn n 3amaum gucuuiuiiHbl POpMHUPOBAHME y CTYACHTOB XMMHYECKOM COCTaBIIAIOIIEH
€CTECTBCHHO-HAYYHON KapTHHBl MHpa KaK OCHOBBI IPUHATHS PEIIEHUH B OJKU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYyalUsX, OTBETCTBEHHOI'O MIOBEJCHUS B IIPUPOJHON CpelE.

3aia4yu TUCUUIUIMHBIL

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKaHUs XUMHUYECKHX IPOLIECCOB U
SABICHUM B OKPYJXKalOIIEW CpeAe, LEeJOCTHOM HAaydyHOM KapTHHBI MHpA, B3aMMOCBSI3H U
B3alMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHUS MPOBOJUTH PACUYETHI 10 XUMHUUECKUM (OPMYJIaM U YPAaBHEHUSIM XUMHUECKUX
peaxkuui, INIAaHUPOBATh U UHTEPIPETUPOBATH PE3YJIbTAThl XMMUUYECKUX 3KCIIEPUMEHTOB,

3) chopmMupoBaTh HABBIKUM IPOBEACHUS XUMMUYECKMX SKCIEPHUMEHTAJIbHBIX MCCIEJOBAHUN C
CO0JII0/ICHHEM TpaBUII O€30I1aCHOT0 OOpaIlleHus C BEIIECTBAMH U J1a00paTOpHbIM 000pY/I0BaHUEM;

4) pa3BUTh YMEHMs aHAJIU3UPOBATh, OLIEHHWBATh, MPOBEPATh HA JOCTOBEPHOCTh M 0000IIATH
MH(OPMALINI0O XUMHUYECKOT0 XapaKTepa U3 pa3IndHbIX HCTOUHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEIACTBUS CBOEH NEATEIBHOCTH U XUMHUYECKUX
MIPUPOIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOIIECCOB;

6) copmupoBaTh MOHUMaHHE 3HAYMMOCTHU JIOCTH)KEHUN XUMHUYECKON HAYKH M TEXHOJIOTHH AJist
Pa3BUTHS COLMATIBHON U MPOM3BOJICTBEHHOM cep.

1.2.2. IInanupyemsbie pe3yJbTaTbl OCBOCHHMs 00me00pa3oBaTeIbHON JAMCOMILIMHBI B
coorBercTBuH ¢ PT'OC CIIO u Ha ocnoBe ®T'OC COO

Oco0oe 3HaueHue TUCHUIUIMHA nMeeT npu popmupoBanuu u pazButuu OK u 1K

HDG}IMGTHBIC PE3YJIbTATHI.

IT1 BmageTh cUCTEMOW XMMUYECKUX 3HAHUN, KOTOPAsl BKJIIOYAET: OCHOBOIIOJIATratolue MOHATHS,
TEOpUU U 3aKOHBI, 3aKOHOMEPHOCTH, CUMBOJHYECKHUN SI3bIK XUMHH, (PAKTOIOTUYECKUE CBEACHUS O
CBOMCTBaxX, COCTaBe, MONYyYEHWH M OE30MACHOM HCIIOJIb30BAHUM BAXHEUIIUX HEOPTaHMUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOH IeATEeIHbHOCTH YEJIOBEKA;

[12 ymeTs aHanM3UpOBaTh XUMHYECKYI0 MH(OPMAIIHIO, TIOTYYAEeMYI0 M3 Pa3HBIX UCTOYHUKOB
(cpeactB maccoBoit nHpopmanuu, cetb IHTepHET u Apyrue);

[13 BrmameTs OCHOBHBIMH METOJIAaMHU HAYYHOTO TIO3HAHHWS BEIIECTB U XHUMHYECKUX SBIICHHI
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

[14 ymeTs pOBOUTH pacueThl MO XUMHUUYECKUM (HOpMYyJIaM U YPaBHEHHUSM XUMUYECKUX PEAKITAN
C UCTIONIb30BaHNEM (PM3MUECKHUX BEITUYHH, XapaKTEPU3YIOMINX BEIIECTBA C KOJIUMYECTBEHHONW CTOPOHBI:
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Macchl, 00beMa (HOpMalbHbIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJB30BAaTh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS JJI MPUHATHS PEIICHUH B KOHKPETHBIX JKU3HCHHBIX CUTYaIlUsX, CBS3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHUEM.

I15 cdhopmupoBaTh TpPEACTABICHUS: O MATEPHUAIBHOM EIWHCTBE MHUpPA, 3aKOHOMEPHOCTSAX U
MMO3HABAEMOCTH SIBIICHUI MPUPOIBI; O MECTE M 3HAUYCHUU XMMHUU B CHCTEME €CTCCTBCHHBIX HayK U €€
ponu B 00ecle4eHUH YCTOWYMBOTO Pa3BUTHs UEIOBEYECTBA: B PELICHUH MPOOJIEM HKOJIOTMYECKOM,
SHEPreTHUECKON M MUIIEeBOM 0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEpUasoB,
HOBBIX HMCTOYHHKOB DHEPrHMHM, B O0OECIEYCHHH PpAIMOHAJIBLHOTO MPUPOIOIOJIb30BAHUS, B
(GbOopMUPOBAaHMHM MHPOBO33PEHUS U OOMmIeH KyJIbTYphl 4YeNOBEKa, a TakkKe JKOJIOTUYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U IIPUPOIHOM cpere.

Ko u HaumeHoBaHue Ilnanupyemble pe3yJibTaThbl 0CBOCHHS JMCLUIITUHBI
¢opmupyeMbIX KOMIIETEHIUH Oowmmue Ipeame
(IMYHOCTHBIE U MeTanpeMeTHbIe) THBIE
OK 1. [loHumaTh CyIiHoOCTh U - TOTOBHOCTb K TPY/ly, OCO3HaHME [IEHHOCTU MacTepCTBa, TPYAOTII00HE; I11, 112,
COLMaJIbHYI0 3HAUMMOCTh CBOEH - TOTOBHOCTh K aKTUBHOM J€SITEIbHOCTH TEXHOJIOTUYECKON 1 113

Oyayiei npodeccuu, MPOSBIATh K | COIMATbHON HAMPABICHHOCTH, CIIOCOOHOCTh HHUITUHPOBATH,

HeW yCTOIYMBBIN HHTEpEC. IUIAHUPOBATh M CAMOCTOSATENIFHO BBIIOIHSTh TAKyIO ACATCILHOCTD;
- HHTEPEC K Pa3IMYHbIM cepaM NpodhecCHOHATBHOM A TeTbHOCTH,
OK 2. OpranusoBbIBaTh - CaMOCTOSATENEHO (YOPMYITHUPOBATH U aKTyalTU3UPOBATH MPOOIEMY, 113,114
COOCTBCHHYIO AEATECIHHOCTD, paccMaTpuBaTh €€ BCECTOPOHHE;
BBIOMPATH TUIIOBBIE METOBI U - YCTaHaBIMBaTh CYIIECTBEHHBIH NPU3HAK WM OCHOBAHUS JUIs
CHOCOOBI BHIITOJTHEHHS CpaBHEHUs, KJIacCU(PHUKALUKN U 0000IICHHUS;
npodeccHOoHANBHBIX 33/1a4, - OIpeAEIATh e eATeIbHOCTH, 3a7aBaTh MapaMeTphl U KPUTEPUH UX
OIICHUBATh UX 3G (PEKTHBHOCTD U JIOCTHXKEHUSI,
Ka4ecTBO. - BBISBJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX
SIBTICHUSIX;

- BHOCUTb KOPPCKTUBLI B ACATCIIbBHOCTh, OUCHUBATL COOTBECTCTBUC
PE3YIAbTATOB LEJISIM, OLICHUBATh PUCKU HOCJ'ICZ[CTBI/Iﬁ JACATEIBbHOCTH,

OK 4. OcyuiecTBisTh NOUCK U -yMETbh NEPEHOCUTDH 3HAHMSI B IO3HABATEIbHYIO U IPAKTHYECKYIO 12, 115
HCTOJIb30BaHNe HHPOpMAIINH, 00nacTH KU3HE eI TEILHOCTH;
HeobxoanMon st 3h(HeKTHBHOTO - YMETb HHTETPHUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;
BBITIOJTHEHHS PO(ECCHOHAIBHBIX - BBIBUTATh HOBBIE UJEH, IPeAaraTb OPUrHHAIBHBIC TIOAX OB U
3aj1a4, Ipo(ecCHOHAIBHOTO U pereHus;
JIMYHOCTHOTO Pa3BUTHS. - CITOCOOHOCTH MX MCIIOJIF30BAHUS B IIO3HABATEIFHON M COLMAIBHON

HpaKTUKe
OK 5. Ucnonb3oBarb - ICTIOJIh30BAaTh CPEICTBA HHPYOPMAIIMOHHBIX 1 KOMMYHHUKAITHOHHBIX 112
nHpopMannoHHoO- TEXHOJIOTHH B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
KOMMYHUKAIIMOHHbIE TEXHOJIOTHH OpraHM3aIMOHHBIX 337124 ¢ cOOM0JeHneM TpeOOBaHUI 3PTOHOMUKH,
B Ipo(hecCHOHATLHOM TEXHHKH 0€30MaCHOCTH, TUTHEHBI, PECYpCcocOepeKEeHHs, IPABOBBIX U
JIESITETTBHOCTH. STHYECKUX HOPM, HOPM HH(POPMAIMOHHONW 6€30IacHOCTH;
OK 8. CamocTosATeNBEHO - TOTOBHOCTb K CAMOPAa3BHTHIO, CAMOCTOSITEIBHOCTH 1 s
OTIPECTISITh 3a/1a91 CaMOOTIPEIENICHUIO;
po(ecCHOHANBHOTO U -OBJIaJICHUE HABBIKAMHU YI€OHO-MCCIIEI0BATENBCKOM, TPOSKTHOM 1
JIMYHOCTHOTO Pa3BUTHS, COLMANILHOU AEATENIbHOCTY;
3aHMMAaThCsl CaMO0Opa30BaHUEM, - OCYLIECTBIIATh IO3UTUBHOE CTPATETNYECKOE MOBEACHUE B PA3IUUHBIX
OCO3HAHHO MJIAHUPOBATh CHUTYaIUsX, IPOSBIATH TBOPUYECTBO U BOOOpaKEHHE, OBITH
MOBBILIEHHE KBUTU(PHUKALIH. WHHULMATUBHBIM




2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM yueOHOH TUCHHMIIMHBI M BUAbI Y4e0HOIi padoThI

Buna yueOHoii padboThl

Oovem ¢ uacax

B TOM YHCJIC:

O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOM AN CHMIIINHBI 66
B TOM YHCJIE:

1. OcHOBHOE coepkaHue 56
B TOM YHCJIE:

TEOPETUIECKOE O0yUCHUE 40
MIPAKTUYECKHE 3aHATUS 16
2. TlpogeccnoHaJLHO OpPHEHTHPOBAHHOE coO/lep:kaHUHe (colep:KaHue 8
MPUKJIATHOTO MOJYJISA)

B TOM YHCIIE:

TEOpeTUUecKoe 00yueHue 4
MPAKTHYECKHUE 3aHSTHSI 4
WnauBuyanpHbIN TPOEKT (1a/HET)

IIpomexyTouHas aTTecTAlMA 8 hopme MUPpdhepeHIHPOBAHHOTO 3a4éTa 2




2.2. TemaTH4YeCKHUIl JIaH U cOep:KaHNe Y4eOHOH AU CHUIIIMHBI

HaumeHoBaHue pa3jeioB u Conep:xanue yuedOHOIro MaTepuaJa, 1adopaTopHblie padoThl U NPaKTHYeCKHUe 3aHATHUS, TPoeKkT | Oobem | OK n
TeM yacos | [IK
1 2 3 4
OCHOBHOE co/Iep:KaHue
Pa3nes 1. O0mas m Heopranmyeckast XuMHs
Tema 1.1. Xumus - HayKa 0 Conep:kaHue y4eOHOIr0o MaTepuaJa OK 1,
BellecTBax Cocras BemecTBa. BenjecTBa OCTOSHHOTO U IEPEMEHHOT0 cocTaBa. Mi3mMepeHue BelecTBa: aToMHast 2 OK 2
U MOJIEKYJISIpHasl Macchl, KOJIMYECTBO BeLECTBA. ArperaTHOE COCTOsIHUE BemiecTBa. CMecH BEIeCTB.
AnnoTponHble MOAM(UKALINY.
IIpakTH4yecKkue 3aHATHS
Pemienue 3a1a4 Ha HAXOX/IEHUE MOJIEKYJIIPHOM MacChl BEIIECTB U MACCOBOM J10JIM 3JIEMEHTOB B 2
BELIECTBE.
Tema 1.2. CTpoenne aToma Coaep:xxanue yueOHOIro MaTepuaJia OK 4,
AtoMm — cioxxkHas yactuna. Ctpoenue atoma. CocTaB aTOMHOIO si7jpa. DJIEKTPOHHAs 000JI0uKa OK 5
aToMOB. BanieHTHbIE BO3MOXKHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB. DJIEKTPOHHAs KIacCU(UKALI 2
XMMHYECKHUX 3JIeMEHTOB: s — P — d — f — ajiemMeHTHI.
IIpakTH4yecKkue 3aHATHS
CocraBieHue IEKTPOHHBIX (POPMYIT ATOMOB XUMUYECKHX JIEMEHTOB. 2
Tema 1.3. Ilepuoguyeckui Copepxanue yueOHOro MaTepuaJa OK 4,
3aKOH U NepuoaHYecKast Otxkpeitue [lepuoanueckoro 3akoHa. [lepuonnueckuit 3akoH u crpoeHue atoma. CTpoeHue 2 OK 5
CHCTEMAa XUMHUYECKHX [Tepuonuueckoil cUCTEMbl XUMUUYECKHX 3JIEMEHTOB. [IpUUMHBI N3MEHEHUS] METAIUTMYECKUX U
yemenToB J[.M.MenpaesieeBa HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B Ipynnax U Nepuoaax.
Tema 1.4. Tunbl xumuyeckoii | CoaepxxaHue yueOHOro MmaTepuaJia OK 4,
CBSI3U. [TonsiTHE 0 XUMHUUECKOH CBsA3U. THUITBI XMMUYECKOH CBSI3U: KOBAJICHTHAs!, HOHHAs!, METAJIJIMUECKas, 2 OK 5
Crpoenne BemecTsa BOJIOpoiHAs. THITBI KPUCTAUTHIECKUX PEIIETOK.
Tema 1.5. Xumnueckue Conep:xaHue yueOHOIro MaTepuaJia OK 4,
peakuum [TonsTue 0 xumMuueckoi peakuuu. Kinaccuduxanus XuMH4eCKUX peakiiii B HEOPraHMUECKOW XUMUH. 2 OK 5

BepOSITHOCTI) IMPOTCKaHUA XUMHUYCCKUX peaKuHﬁ. OKHUCINUTEIHFHO-BOCCTAHOBUTEIBbHBIC pEeaKkunu.
Crenens okucienusa. Oxucnurens. BoccranoButens. Kinaccudukaius OKUCIUTENBHO-
BOCCTAHOBUTEIHHOM peakiuu. MeTo 1 2JIEKTPOHHOTO OajiaHca.




IIpakTHYecKkHe 3aHATHA

PaccranoBka koaddurrieaToB B OBP MeTo10M 251€KTpOHHOTO Oananca 2
Tema 1.6. PacTBOpBbI. Copepxxanue yueOHOIro MaTepuaJia OK 4,
Teopus 3J1eKTPOJIUTHIECKOI [TonsiTue o pacrBopax. PU3MKO-XUMHUYECKAS IPUPOJIa PACTBOPEHUS U PaCTBOPOB. MexaHu3M 2 OK'5
JUCCOIMAIIUH. JIMCCOLIMAIMI BEMIECTB C PA3JIMYHBIMU TUITAMU XUMUYECKOU CBA3U. Jluccounanus Boabl. Teopus
I'maposu3 coaeit AJIEKTpUYECKOM aucconnanu. OOpaTUMBIN 1 HEOOpaTUMBINA TUAponn3. [IpakTHueckoe mpumMeHeHre
THIPOJIN3A.
IIpakTnyeckue 3aHATHS
Pemenue 3aga4 Ha onpeesIeHUE MaCCOBOM JI0JIM PACTBOPEHHOIO BEUIECTBA B PACTBOPE. 2
Peakninu noHHOTO OOMEHa, HAYIIHE ¢ 00pa30BaHUEM OCA/IKa, T'a3a UK BOJBIL. 2
HcnipiTanue pacTBOpPOB COJIed MHIMKATOPOM. ['uapoiaun3 conei. 2
Tema 1.7. MeTtasibl Coaep:xxaHue y4eOHOIro MaTepHuaJia OK 4,
Knaccudukanus Heoprannueckux emiecTB. [IpocTeie BemecTBa — metauibl. OOmme Gpuanyeckue 2 OK 5
CBOICTBa METANIOB M UX BOCCTAHOBUTEINIbHBIE cBOKCTBA. OO1IME CIIOCOOBI MOTYYEHHSI METAIIOB. K
3HaueHHE METAJUIOB B IPUPOJE U )KU3HU OPraHU3MOB.
IIpakTHYeckne 3aHATHSA
BzaumoieiicTBe METAIIIIOB C pACTBOPAMU COJICH. 2
Tema 1.8. Hemerasuibl Coaep:xxanue yue0HOIro MaTepHaJia OK 4,
Hewmerannsl B nepuoaudeckoil cucreme. Hemeraiuisl — mpocTeie BemecTsa. AJuioTponus. 2 OK 5
XuMHYecKue CBOMCTBA HeMeTauioB. OKUCIUTENbHbIE CBOMCTBAa HEMETAIOB. BoccTaHOBHUTENbHBIE
CBOMCTBA HEMETAJLIOB.
Tema 1.9. Knaccupuxanus Copepxxanue yueOHOro MaTepuaJa OK 4,
HeopraHu4eckux coeannenni | Knaccudukanus HeopraHndecknx coenHeHnin. CxeMa reHeTHYeCKON CBSI3U HEOPTraHMYEeCKHIX 2 OK 5
coeMHEHUH. ['eHeTnyeckas CBsi3b MEXK/y KJlacCaMy HEOPraHUYECKUX COECTMHEHUM.
Tema 1.10. Xumuueckue Conep:xanue yueOHOro MaTepuaJia OK 4,
CBOMCTBA OKCH/I0B Knaccn(bHKauHﬂ U XUMHUYECKHE CBOMCTBA OKCHUIOB. 2 OK5
Tema 1.11. Xumuueckue Coaep:xxaHue y4eOHOIro MaTepuaJia OK 4,
CBOIiCTBAa KHCJIOT Knaccudukanus u XuMuyeckiue cBOWCTBA KUCIOT. 2 OK 5
Tema 1.12. Xumuveckue Copepxxanue yyeOHOro MmarepuaJia OK 4,
CBOHCTBA OCHOBAHMIA Knaccudukanmst 1 XuMUYeCKHe CBOMCTBA OCHOBAHMIM. 2 OK 5
Tema 1.13. Xumuveckue Copepxxanue yyeOHOro MmarepuaJia OK 4,
CBOMCTBA coJIei Knaccudukanus u XuMU4ecKie CBOHCTBA COJICH. 2 OK'5




IlpakTHyeckne 3aHATHA

I'eneTnueckas cBsI3b MCXKAY KilaCCaMU HEOPIraHNMYCCKUX BEIICCTB.

Paznen 2. Oprannyeckasi XuMusi OK 4,
Conep:xxanue y4eOHOro MaTepHuaJia OK 5
Tema 2.1. Ilpeamer [TonsiTue 06 OpPraHUYECKOM BEIIECTBE U OpraHnuecKoi XuMuu. OcoOEHHOCTH CTPOSHUS
OpPraHn4yecKoi XuMHUH OpraHu4eckux coenuHeHU. OCHOBHBIE MOJIOXKEHUS Teopuu cTpoeHust A.M.byTinepoBa. Xummuueckoe
CTPOEHHE U CBOMCTBA OpraHundeckux BeuiecTs. [lonsTue 06 nsomepuu. 3HaueHue TEOPUU
A.M.ByTnepoBa Juist pa3BUTHS OPraHUYECKON XUMHUHM U XUMUYECKUX NTPOrHO30B. THUIBI XUMUUECKUX
CBsI3EH.

Tema 2.2. Conep:kaHue y4eOHOI0 MaTepuaa OK 4,
IIpeaenbHbIe YyIiIeBOAOPOAbI IIpenenbHble yraeBoaopoabl. ANKaHbl. ['OMOIIOTHYECKH psAll, ©30MEPUS U HOMEHKJIATypa alIKaHOB. OK 5
XUMHUECKHe CBOICTBA alKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMelIeHUE, pa3iokKeHue,

jgerugpuponanue. [IpumeHeHre aJkaHOB Ha OCHOBE UX CBOMCTB.
Tema 2.3. HenpeneabHble HenpenenbHble yriaeBogopobl. AJIKEHbI, aJIKaAUEHBI, aIKUHBI, apEHbl: 0COOEHHOCTH CTPOCHUS
yIJ1€BOAOPOAbI MOJIEKYJ1, FOMOJIOTMUECKUHN Psijl, U30MEPUS U HOMEHKJIaTypa. XMMHUECKHUE CBOMCTBA: TOpEHUeE,
NPUCOETUHEHUE, TUApaTanus, noaumepusanus. [IpuMenenre Ha ocHOBe X CBOUCTB. [lonumepsi.
IInacTmacchl.
Tema 2.4. Coaep:xxanue yueOHOIro MaTepuaJia OK 4,
Kucnopoacoaep:xkammue Cruptel. ['mapoxcunpHast rpynmna Kak GpyHknuoHansHas. [loHsTre 00 0AHOATOMHBIX U OK 5
OpraHu4ecKHne COeINHEeHHUs! MHOTOaTOMHBIX CIIMPTax.
KapOonoBsle kucnotsl. CroxkHble 3¢upsl. XKupsl.
VYraeBobl, MX KIacCU(pHUKALM: MOHOCAXapuIbl, TUCaxapuabl U MoJucaxapuabl. 3HaUYSCHHE YTIIEBOIOB
B JKUBOU ITPUPOJIE U )KM3HU YEJIOBEKA.
Tema 2.5. Copnepxanue y4yeOHOro MmarepuaJia OK 4,
A3oTcoaep:xkamue OO61as xapakTeprCTUKa a30TCOAEPIKALUX OPraHNYECKUX COETUHEHUI: MOHATHE 00 aMHMHAX. OK 5
OpraHu4ecKmne COeINHEeHHUs Knaccugukarus amuHoB. @U3nueckue, XUMUYECKHE CBOWCTBA aMUHOB. AHHUJTUH.
AMUHOKHUCIOTHL. benku.
Paspnea 3. llpukaaaHoii Moayab
Tema 3.1. Xumus B ;KM3HH Copnepxanue OK 1,
o0IecTBa XuMuU3anus ceibCKOro X0351MCTBa U €€ HaIllPaBJICHUS. OK 2,
XUMHY€ECKask IPOMBIIUIEHHOCTh U XUMUYECKHE TEXHOIOTHH. ChIpbe ISl XUMUYECKON OK 4,
IPOMBINUIEHHOCTH. Bosla B XUMUYeCKOM MPOMBIIIIEHHOCTH. DHEPrusi A XMMHYECKOTO OK 5,




Ipon3BOJCTBA. HayuHble NPUHIMIIBI XMMHUYECKOTO IIPOM3BOICTBA. 3alllUTa OKPY>KAIOIIEN Cpebl U OK g,
OXpaHa TpyJa Mpu XUMUYECKOM MPOU3BOJICTBE. [1K
IIpakTHYecKue 3aHATHS
O3HakoOMJICHHE C KOJUIEKIIMEH MUHEPAIbHBIX yao0peHuid. OnpeneneHue yao0peHui. 2
IToaroroBka JI0KJIa10B, KDOCCBOPAOB, IPE3CHTALIMN.
Tema 3.2. [IpousBoacTso Conep:kanue OK 1,
HEOPraHu4YeCcKHX BellecTB. OO01u1me mpeacTaBIeHHs O MPOMBILIUIEHHBIX CIIOCO0aX MOMyYeHHEe XMMUYECKHUX BEIIECTB (Ha MpUMepe 2 OK 2,
3HavyeHUe U MPUMEHEHHE B MIPOM3BOJICTBA KAJIUS XJIOPUCTOTO). OK 4,
OLITY M HA IIPOU3BOJACTBE IpakTHYecKHe 3aHATHS OK'5,
Pemenne npakTuKo-OpuEeHTUPOBAHHBIX 3a/1aHUN O PO HEOPTAHUYECKOW XMMUU B PA3BUTHU B 2 OK 8,
pa3HbIX OTPACAX MPOMBIIUIEHHOCTH. [Ipo6ieMbl 0TX010B U MOOOYHBIX TPOAYKTOB. Perenue IK
po0JIEM IKOJIOTHYECKOM, JHEPIreTHUECKOM 1 MUIIEBOM 0€30MaCHOCTH.
IIpomeskyTounas arrecranus (1uddepeHIMPOBAHHBIH 3a4€T) 2
\ Bcero: 66
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

INPUMEPHASA TEMATUKA HHINBUAYAJIBHBIX ITPOEKTOB 110 JUCHHUIIJIMHE

. IIpuponHsie pecypcsl

. OboraiieHne noie3HbIX UCKOMAeMbIX

. MeTainyprust IBETHBIX METAJIJIOB — YBJIEKATEIbHBIA MUP BBICOKUX TEMIIEPATYD
. Meramnyprus — nepcreKTuBHas OTPacib IPOU3BOACTBA

. Merainyprus ceroass, 3aBTpa, 0CI€3aBTpa..

. KpeMHM#1 — HCTOYHMK COJIHEUHOHN SHEPTUU

DOU3NKO-XUMHUYECKUE SIBICHHUS — OCHOBA COBPCMCHHBIX METOJ0OB UCCIICAOBAHNA

. [lpombInieHHass 6€30MaCHOCTh ¥ TUTHEHA TPYAa — OCHOBA COBPEMEHHOTO ITPOU3BOJICTBA
. MeTaibl ’KU3HU U METaJIbI [Tl )KU3HU

. LIBeTHBIE METaJLIBI U CILIABBI

. OxpaHa OKpyXarolen cpeibl 0T XUMUYECKOI0 3arps3HEHUs

Bona kak peareHT u Kak cpeja Ajisi XMMUYECKOro Impouecca

Hcropus mosrydeHus: ¥ MpOU3BOACTBA ATTFOMUHUS

Ponb MeTamioB u crijiaBoB B HAYYHO-TEXHUYECKOM IPOTpecce.

Koppo3zus MeTanioB u criocoObl 3a1IUThl OT KOPPO3HUHU.

XuMUS METAJJIOB B MOEH MPo(eCcCHOHANBHON IS TeTbHOCTH.

XUMUS HEMETAIJIOB B MOEH MpoecCUOHATBHOMN JAeITeTbHOCTH.

DrtaHoI: Beauyaiiiee 01aro U CTpaurHoe 370.

Kuznp u gesrensHocts .M. Menaeneena.

Hcropus nomydeHus HIMHKA, €r0 XMMUYECKHE CBOMCTBA U MPUMEHEHUE IMHKA B TPOMBIIUIEHHOCTH
Menpb 1 €ero CoOeIMHEHUS.

Hcrtopus nosiBneHus: kapanaiia (yriiepon).

[Ipumenenue yno0peHuii ¢ y4eToM NOTpEeOHOCTH PACTEHUM.

Coenunenus cepebpa 1 30J0Ta.

Ponp Heoprannyeckoil XMMHUM KaK HAyKH B Pa3BUTHUHU CEIbCKOTO XO34KUCTBA.
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3. YCJIOBUS PEAJIU3AIIMU ITIPOT'PAMMBI YYEBHOM JTACIHUILIAHBI

3.1. MaTepuajibHO-TEXHUYECKHE YCJTOBUSA Peau3alMi 1 CIUIIINHbI
Jlist peanu3anuy mporpamMMbl JUCHUTUINHBL JTOJDKHBI OBITH MPEAYCMOTPEHBI CICIYIONINE CIEeIHATbHbIC
MTOMEIICHHS: YIeOHbIN KaOMHET XMMHUH U/WIH Y4eOHOM XUMUYECKOH 1abopaTopum.

O6opynoBanue y4yeOHOro KaOmHeTa (HaArJsiIHbIe MOCOOMsI): HAOOPHI IIAPOCTEPIKHEBBIX MOJCIICH
MOJIKYJ, MOJENM KPUCTAJUIMYECKUX PEIIETOK, KOJUIEKIMU MPOCTHIX M CIOXKHBIX BEUIECTB H/HIU
KOJUICKIIUM TOJMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ U MHUHepanoB, Tabnuuma MeHneneeBa, yueOHbIE
¢mbMBI, 1I(pPOBBIE 00pa30BaTEIbHbBIE PECYPCHI.

Texnuveckue cpeacrsa 00y4YeHHMs: KOMIIBIOTEP C yCTPOMCTBaAaMHM BOCIIPOM3BEICHMS 3BYyKa, IIPUHTED,
MYJIbTUMEINA-IIPOEKTOP € SKPAHOM, MyJIbTUMEAUNHAS J10CKa, YKa3Ka-TIPe3eHTep s Ipe3eHTaluil.

Oo6opynoBanue Jadoparopur U pado4ux MecT Ja0OPATOPUM: MEH3YPKH, NUIETKH-KaleIbHULbI,
TEPMOMETPBI, MHUKPOCKOII, JIyIbl, NMPEAMETHbIE W IOKPOBHBIE CTEKJA, IUIAHIIETHI JUIs KaleIbHbIX
peakuuii, QuiabTpoBarIbHAas Oymara, HpPOMBIBAIKH, CTEKJISHHBbIE IPOOMPKU, PE3MHOBBIE MNPOOKH,
(doHapuky, HAOOp PEAKTHBOB, CTEKJSHHbIC NAJOYKH, INTATHBBI JJIs HPOOUPOK; MEpHbIE LMIMHIPSI,
BOPOHKU CTEKJISIHHbIE, BOPOHKH JeiauTeNbHble IumHapuyeckue (50-100 mui), CcTynmkM C HECTHKOM,
baphopoBble yallIKK, TUHLIETHI, GUIBTPbl OyMa)KHbIE, BaTa, Mapis, YAaCOBbIE CTEKJIA, JIEKTPOILIUTKH,
71a00paTOpHbIE MITATUBbI, CIUPTOBbIE TOPENIKU, CIIMUKH, IPUOOpP JUIsl OJyUYEHUs ra30B (UJIM MpoOUpKa C
ra300TBOJHOM TpyOKoOM), AepkaTenu Uil NpOOUPOK, CKISHKHU Ul XpaHEHUS PEaKTUBOB, pa3laTOYHbIE
notku; xumudeckue crakansl (50, 100 u 200 mut); mmaTean; TUHIEThI; TUTEIbHBIE UL, CEKYHIOMEPHI
(Taiimepsbl), MmepHbIe TTpoOupku (Ha 10—20 M) u MepHble K006 (25, 50, 100 u 200 mur), BoasHas OaHs
(MM TepMOCTaT), CTEKJISIHHBIC MaJOYKH, KOHWYEeCKHe KoyObl misi TtutpoBanus (50 m 100 mo);
UH/IMKAaTOpHBIE IMOJIOCKH AJIs omnpeaeneHus pH M cranaapTHas MHIUKATOPHAs ILIKajla; YHUBEPCAIbHbIN
uHaukaTop; nunerku Ha 1, 10, 50 mu (wnm nosatopsl Ha 1, 5 m 10 i), OropeTku A TUTPOBaHUS,
menunuHckue mmnpuibel Ha 100-150 mi, naGoparopHble W/WIM aHaIUTHYECKHE Bechl, pH-merpsl,
CYIIMJIBbHBIN MKad, U ap. 1adbopaTopHOE 000PYIOBAHUE.

3.2. UupopmanoHHoe odecniedeHre peajn3aluu NporpaMmmbl
IlepeueHb pekOMeHAYeMbIX Y4eOHBIX U31aHUI, 10NIOJTHUTEIbHOM JIUTEPaTypPbl, HHTEPHET-PeCypCcoB

OcHOBHBIC HCTOYHHMKH:
1. Epoxun IO.M., KoBanésa MN.b. Xumusa mis npodeccuil M cnenuasbHOCTEH TEXHUYECKOTO U
€CTeCTBEeHHO-Hay4yHoro npodunei. — Mocka, 3natenbckuii neHTp «Axagemus», 2018.
2. Tabpuensn O.C., JIsicoBa I'.I'. Xumus TecTsl, 3a7auu U ynpakHeHHs - MockBa, M3narenbckuii
eHTp «Axagemusi», 2018.

JlonoJHuTeIbHbIEe HCTOYHNKH:

1. Ta6puensn O.C., OctpoymoB WN.I'Xumus mist npodeccuii M cHenHaabHOCTEH TEXHUYECKOTO
npoduns: yueOHUK a7 cTyd. Yupexaenuii cpen. [Ipod. odpasoBanus.- 3-e 3., nepepad. U gom.
— M.: U3narenbckuii HeHTp «Akanemus», 2016.-272 c.

2. T'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A., Hopodeea H.M. Ilpaktukym: yue6. [Tlocobue
st cTy . Yupexaenuit cpen. [Ipod. oopazosanus. — M., 2014.

3. Tabpuensn O.C., JIeicoBa I'.I'. Xumus. Tectsl, 3agaun u ynpaxsenus: yue0. [Tocobue mis ctya.
VYupexnennii cpen. [Ipod. obpazosanus. — M., 2014.

4. Tabpuensn O.C., JIpicoBa I'.I'. Xumus: kuura g npenogasarens: yue0.-meroa. [Tocobue. — M.,
2012.

5. Xomuenko N.I'. O6mas xumusa. COOpHUK 3a1a4 U ynpaxHenuit — M, 2011.

HNHuTepHeT-pecypcsl
https://nashol.me/20220701145274/himiya-erohin-u-m-2013.html| («Xumua» K0.M. EpoxuH)
WWWw.hvsh.ru (xypran « XuMus B IIKOJIE» ).

3. www.hij.ru (kypHai «XUMHS U KU3HBY).
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https://nashol.me/20220701145274/himiya-erohin-u-m-2013.html
http://www.hvsh.ru/
http://www.hij.ru/

4. www.chem.msu.su/rus/elibrary (anexTponnas 6nbIHOTEKa yUeOHBIX MaTEPHAIOB)
5. http://chemlib.ru (6ubnmroTeka Mo XMMHN)
6. https://www.den-za-dnem.ru/school.php?item=302 («Pecypchl 10 XUMHUH — 3J1. OHOIHOTEKA)

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCHUILINHBI

KoHTponb M OLIEHKa PacKpbIBAIOTCS 4Y€pe3 YCBOEHHBbIE 3HAHMS U IPUOOPETEHHBIE CTyAEHTaMU
YMEHHUS, HallpaBJICHHbIE HAa (POPMHUPOBAHUE OOIIUX U MPO(PECCHOHANTBHBIX KOMITETCHIINH.

Kon u HaumeHnoBanue ¢gopmMupyeMbIX
KOMIIeTeHIU I

Paznea/rema

T OeHOYHBIX MEePONIPUATHI

OK 1. IloHnMaTe CyUTHOCTh M COIHAJIHHYIO
3HaYNMOCTh CBOeW Oyaymelt mpodeccun,
MIPOSIBJISITH K HEM YCTOMYHMBBIN MHTEpEC.

Pazgen 1, Tema 1
Pasnen 3, remal, Tema 2

IIpakTHKO-OpHEHTHPOBAHHBIE TEOPETUIECKUE U
MIPaKTHYECKNE 3aJaHNs HA XapaKTEePU3aIHio
XMMHUYECKHX JIEMEHTOB.

OK 2. OpraHu3oBblBaTh COOCTBEHHYIO
JIeSTeNIbHOCTh, BEIOUpATh THIIOBBIE METOIbI U
CIOCOOBI  BBIMOJIHEHHSI MPOGECCUOHATIBHBIX

Pazgen 1, Tema 1
Paznen 3, remal, Tema 2

Ketic (¢ yuerom Oyaymie mpodeccHoHANEHOM
JiesiTeNIbHOCTH ) BO3MOKHBIE TEMBI KEHCOB:
1. Posib MeTAJIIOB ¥ CIJIABOB B HAYYHO-

3aja4y, OLEHMBaThb UX 3(O(EKTHUBHOCTH U TEXHUYECKOM IIporpecce..

Ka4ecTBO. 2. Koppo3sust MeTaioB ¥ COCOOBI 3aLUTHI OT
KOppO3HU.
3. 1IBeTHbIe MeTaJUIbI U CIUIABBI

OK 4. OcymiecTBIATh TIOUCK u | Paznen 1, Temsr 2 - 13 IIpakTuKO-OpUEHTUPOBAHHBIC TEOPETUUECKUE U

ucronbp3oBaHue MH(popmanuu, Heobxoxanmon | Paznen 2, temsr 1 - 4 MIPaKTHYECKUC 3aJaHus.

JUTSL 3¢ PEKTHBHOTO BblnosiHeHUs | Pasnen 3, remal, 2 CamocrosrenpHas paboTa

npodeccrnoHaNBHBIX 3amad, Pemenne THIIOBBIX 33134

npodeccrnoHaIbHOTO " JMYHOCTHOTO [Ipesenrtanms, noxman

Pa3BUTHS.

OK 5. Hcmoms30BaTh HHPOPMALTMOHHO-
KOMMYHHUKaIlMOHHBIE TEXHOJIOTHH B
npodeccnoHAIBHOH e TeBHOCTH.

Pasnmen 1, temsr 2 - 13
Paznen 2, remnr 1 - 4
Paznen 3, rema 1, Tema 2

CamocrosTensHas padora.
TectupoBanue

OK 8. CamocCTOSTENHEHO ONPENENSITh 3a1a41
npo¢heCCUOHATBHOTO U JIMYHOCTHOTO
Pa3BUTHsI, 3aHUMATHCSI CAMOOOpa30BaHUEM,
OCO3HAHHO IJIAHUPOBATH IMMOBLIIIICHUE
KBaJTH(pUKAINH.

Paznen 3, rema 1, rema 2

CamocrostensHas padora.
TectupoBanue

TIK BeImmoaHSITE HEOOXOAUMBIE TUIIOBBIE
pacueTsl.

Paznen 1, rema 7
Paznen 3, remal, Tema 2

[IpakTHKO-OpHEHTHPOBAHHBIE pacyeTHbIe
3aJaHusd, HCIOJb3yeMble B  OBITOBOM U
IIPOU3BOJCTBEHHOU ACSITEIbHOCTH YEJIOBEKA.
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http://www.chem.msu.su/rus/elibrary
http://chemlib.ru/
https://www.den-za-dnem.ru/school.php?item=302
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