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PabGouas nmporpamma pazpabotana Ha ocHoBe TpeboBanui ®I'OC cpennero
o011ero oOpa3oBaHusl, MPEABIBIAEMBIX K CTPYKTYpPE, COACPKAHUIO U Pe3yabTaTam
OCBOCHHMSI yI€OHON TUCIUTIIMHBI « XUMUS», B COOTBETCTBUH C PexomeHmanusmu
110 OpraHU3alluU MOJYYEHHS CPEIHEro O0IIero 0Opa3oBaHus B Mpeiesax OCBOCHHUS
[MIICC3 na 06a3e OCHOBHOTO 0O0IIEro O0pa3oBaHHS C YYETOM TpeOOBaHMIA
denepanbHBIX TOCYJAPCTBEHHBIX 00pA30BaTENbHBIX CTAHAAPTOB U MOJIy4aeMOil
npodeccuu WU CIEHUATbHOCTH CPEAHEro Mpo(dhecCHOHATBFHOr0 00pa3oBaHUs
(Metoauyeckne peKOMEHAAMM IO pa3paboTKe (aKTyaau3aluh) ITPUMEPHBIX
o0pa3oBaTeNbHBIX MPOTPaMM [0 HOBBIM M aKTyaJIM3UPOBAHHBIM (PenepaibHbIM
roCyJ1apCTBEHHBIM o0Opa3oBaTeIbHBIM CTaHJapTam CPEAHETO
npodeccuonansaoro obpaszopanus: ®I'bOY 11O UPIIO, 2023).

OcHoBoO#l myisg pa3paboTku pabouel mporpaMmbl mociyxuia IlpumepHas
pabouass mporpamMmma 00IIEO0Pa30BATEIbHON JUCHUIUIMHBL  «XUMHS» IS
npodeCCUOHANIBHBIX ~ O0pa3oBaTebHBIX  OpraHM3aluii,  PEKOMEHJIOBaHHAas
®denepaibHbIM FOCYJAPCTBEHHBIM OOJIKETHBIM OOpPa30BaTENbHBIM YUPEKICHUEM
«MHCcTUTYT pa3BuTus npodeccruonanbHoro oopazoBanus» (IIporokon Ne 13 ot 29
ceHTs0ps 2022 r.)

PabGouas mporpamma  pazpaborana IIIIK mo ecTtecTBeHHO-HaydHOMY
npoduTo

PazpaboTunk paboyeit mporpaMMsl:
CtpoxoB Cemén Omnerouy, mnpenogaBarens uncturyta CIIO xkadempsi
XUMUKO-OMOJIOTUYECKUX JUCIUTUIMH U (PapMaKoJIOTHH.



1.HOACHUTEJIBHASA 3AIINCKA

1.1. O0mas xapakTepuCTUKA y4eOHOM M CUUILIHHBI

B ocHOoBe yueOHOW AMCHMILIMHBI «XHMHS» JIGKUT YCTaHOBKa Ha
dopMupoBaHue y O0Oy4aeMbIX CHUCTEMBbI 0a30BBIX IOHATHH XUMUU H
IPEJICTaBICHUNA O COBPEMEHHON XMMHMUYECKON KapTUHE MUPA, a TaKXKe BbIpabOTKa
YMEHHUM IPUMEHSTH 3HAHUSI XUMUU KaK B IPO(EeCCUOHAIBHOM 1eATENbHOCTH, TaK U
JUTSL peLIEHUS dKU3HEHHBIX 3a7au.

XuMHsI ~ MMEET  O4YeHb  OOJBIIOE W BCEBO3PACTAIONIEE  YHUCIIO
MEXIUCIUIUIMHAPHBIX CBS3€W, MPUYEM Ha YPOBHE, KaK MOHATUMHOIO arapara,
TaKk M UWHCTpyMeHTapus. (Cka3aHHOE TMO3BOJIIET pPacCMATPUBATh XHUMHIO Kak
METaJUCLUUIUIMHY, KOTOpas MPEIOCTaBIsAET MEXAUCHUIUIMHAPHBIA S3BIK UL
ONMCAHMS HAYYHOU KapTUHBI MUPA.

XuMmusi SBIsSIeTCs  CUCTEMOOOpa3yromuM (akTopoM ISl  €CTECTBEHHO-
HAyYHBIX YYEOHBIX JAUCLMIUIMH, TOCKOJbKY XUMHYECKHE 3aKOHBI JIEKAT B OCHOBE
conepkanus (u3uKd, Ouosiornu, reorpaduu, acCTPOHOMUU H CIIELHAIBHBIX
JUCUUIUIMH (TEXHUYECKAs] MEXAHHMKA, JJIEKTPOTEXHUKA, SJIEKTPOHUKA H JIp.).
VYyeOHast AUCHMIUIMHA «XHUMHS» CO3[A€T YHUBEPCAIBbHYIO 0a3zy Il M3Yy4deHUs
o01IenpoecCUOHaNbHBIX U CHEUUANbHBIX JUCUUIUIMH, 3aKJIaAblBas (yHIaMEHT
JUISL TIOCJIEYIOIIEro OOy4eHHUs CTYIEHTOB.

OObnagast TOTUYECKOW CTPOMHOCTBIO M ONUPAsChb Ha J3KCHEPUMEHTalIbHbIE
(dakTbl, yuyeOHasg NUCHMIUIMHA «XUMHS» (POPMUPYET Yy CTYIAEHTOB MOJJIMHHO
HAay4YHOE MHPOBO33pEHUE. XUMHUS SIBISETCS OCHOBOW YYEHHMS O MaTepUabHOM
MUpE U peraeT npodiieMbl ITOTO MHUPA.

Conepxanue mporpamMMbl 00111€00pa30BaTEIbHON JUCHUIUIMHBL « XUMUSDY
HaIIpaBJIEHO HA JOCTHKEHUE CIEAYIOIIMX Lesei:

. dbopMupoBaHHE y OOYYAIOIIUXCS YBEPEHHOCTH B  IICHHOCTH
oOpa3oBaHMs, 3HAYMMOCTH  XUMHUYECKMX  3HAHUM  UIsI  COBPEMEHHOTO
KBTM(PUIIUPOBAHHOTO CHELUAINCTa IPU OCYLIECTBIECHUHU €0 MPo(ecCHOHATbHON

JICSITCIbHOCTH;
. dbopMUpOBaHHE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;
. OBJaJicHUE CHeNU(PUUECKOM CHUCTEMOM XMMHUYECKHX IIOHSATHH,

TEPMHUHOJIOTHEN U CUMBOJIUKOM;
. OCBOCHHE OCHOBHBIX XAMHUYECKUX TEOpUI, 3aKOHOB,
3aKOHOMEPHOCTEN;
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. OBJIAZICHME OCHOBHBIMHU METOJAaMU HAy4YHOTO TO3HAHUS MPHUPOJBI,
UCTIOIb3YeMBbIMU B XUMHH (HAOJIOJCHUE, OMKCAHHE, M3MEpPEHHE, BBIIBIKCHHE
TUIIOTE3, IPOBEACHUE SKCIIEPUMEHTA);

. pa3BUTHE IIO3HABATEIBHBIX HHTEPECOB, HWHTEIUIEKTYyalbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH B Mpoliecce MPUOOPETEHUs 3HAHUHN ¢ UCIIOJIb30BaHUEM
pa3IMuYHBIX HMCTOYHHUKOB  HMH(POpPMAIMM  COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJOTHI; YMEHUIl (OopMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO IMO3HUIIUIO
0 OTHOIICHHI0O K (Qu3uveckod wuHPOpMAINK, TMOIy4aeMol U3 pa3HBIX
UCTOYHUKOB;

. BOCIIUTaHHE YyBCTBA TOPAOCTH 32 POCCHICKYIO XUMUYECKYIO HAYKY.

OcBoenue Kypca «XuMus MpeanoaracT peeHne CiIeayonmx 3aaau:

. npuoOpeTeHne 3HAHUM O XMMUYECKUX 3aKOHAX, JIS)KAIIUX B OCHOBE
COBPEMEHHOW XMMHYECKON KapTUHBI MHpa, O HamOoJee BAKHBIX OTKPBHITHUAX B
00JacTh XHWMHUH, OKa3aBIIUX OMPEICISIONICe BIMSHHE HA Pa3BUTHE TEXHUKU H

TEXHOJIOTHH;

. IMOHUMAHUE XUMHYECKOM CYIIHOCTH SBJICHUHW, MPOSBISIIONIMXCS B
paMKax MpOU3BOJACTBEHHOM JESITEIbHOCTH;

. OCBOCHHE CIIOCOOOB HCIOJIL30BAaHHS XUMHUYECCKMX 3HAHUU s

pElICHUs] TPAKTUYECKUX M MNpPOoPEeCcCUOHANBHBIX 3a]ad, OOBSICHEHUS SBIICHUN
IPUPOABI, MPOU3BOJACTBEHHBIX M TEXHOJOTMYECKUX IMPOLIECCOB, OOECHEeYeHUs
0e30MacHOCTH MPOU3BOACTBA U OXPaHbI IPUPOIBI;

. dbopMHpOBaHHE YMEHUW pemarh y4eOHO-NPAKTUYECKUE 3a/layu
XUMHUYECKOT0 COJIEpKaHus ¢ Y4ETOM Mpo(heCCHOHATIbHON HAIIPABIEHHOCTH;

. npuoOpeTeHNe ONbITa MO 3HAHUS U CAMOIIO3HAHUS; YMEHHUMN CTaBUThH
3aJja4uM U peraTh NpoOaemMsbl ¢ y4ETOM MpodhecCHOHATLHOM HallpaBIeHHOCTH;

. dbopMHUpoBaHUEe YMEHH HCKaTh, aHAJU3UPOBATh M 00pabaThIBaTh
uH(popMaIuIo ¢ y4€TOM Npo(ecCHOHaTbHON HaNPaBIEHHOCTH;

. MOJATOTOBKA OOYYaIOIIMXCA K YCIEIIHOMY OCBOCHHUIO AMCIMIUIUH U
MoayJell mpodecCHOHANbHOTO LHUKIA: (POPMUPOBAHHE y HMX YMEHHMM W OIbITa
NESTEIbHOCTH, XapaKTepHbIX Uil Tpodeccuil/IomKHOCTEN  Cily)KaluxX —WId
CHELMATBHOCTEH, TMOJIydaeMbIX B  MPO(ECCHOHAIBHBIX  00pa30BaTEIbHBIX
OpraHu3alHusIX;

. MOATOTOBKAa K (OPMUPOBAHUIO OOIMMUX KOMIIETEHIIUHA OyIyIIero
CHEelUalINCTa: CcaMo0Opa30BaHUs, KOMMYHUKAIMU, MPOSBICHUSA TPaKIAHCKO-
MMaTPUOTUYECKOU IMO3ULIUU, COTPYAHUYECTBA, IPUHATUS PELICHUN B CTAaHIAPTHOU
Y HECTaHAApTHOM CUTYyalUsIX.

OcoOeHHOCTh (POPMHUPOBAHUSI COBOKYITHOCTH 33Jau WM3YYCHHS] XUMHUU IS
CUCTEMBbl  CpelHero NpodecCHOHAIBLHOrO  OOpa3oBaHMs  3aKJIIOYAeTCs B
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HEOOXOIMMOCTH peanu3anu MPoPEeCCHOHAIBHON HAMPaBICHHOCTH PENIaeMbIX
3a/1a4, y4éTa 0COOCHHOCTEH cephl AeATEIBHOCTH OYIyIIHNX CIEIIUATUCTOB.

1.2. MecTo0 y4eOHOM AUCHUIIMHBI B Y4e0HOM ILIaHe

PabGouass mporpamMmma ydeOHOW AUCHUILIMHBI «XUMUS» SBISETCS YaCThIO
OCHOBHOHW TMPO(eCCHOHAITBHON 00pa30BaTEIIBHONW MPOTPAMMBI B COOTBETCTBHH C
®I'OC no cneunansHocTy CIIO 43.02.16 Typusm 1 roctenpuuMcTBO.

CornacHo y4eOHOMY IUIaHy AMCHUIUIMHA «XUMHS» OTHOCHTCA K OJOKY
o0s3aTeNbHBIX YueOHbIX npeameroB (OYID)— OVIIL.O7.

1.3. Pe3yabTaThl 0CBOCHHUSI Y4€OHOH TUCHMILIUHbBI
OcBoeHue cojaepkaHuss y4eOHOM JUCHUIUIMHBI «XHUMHUS» 00ecIeurnBaeT
JOCTHKEHHE CTYICHTAMU CIICAYIONINX Pe3yabTaTOB:

JIUYHOCHHbBIX:

- YyBCTBO TOPJAOCTH U YBaXEHUS K UCTOPUU U JOCTHKCHUSIM
OTEYECTBEHHOW XMMHUYECKON HAYKH;

- XMMHUYECKH  TpaMOTHOE  TMOBeACHHWE B  IpodeCcCUOHATBHOU
JEATEIBHOCTH W B OBITY MOpH OOpallleHUd C XUMHUYECKUMH BEIIECTBAMH,
MaTepuaiaMH U IpoLeccaMu;

- TOTOBHOCTh K TMPOJOKEHUIO O0pa3oBaHHMS U TOBBIIICHUS
KBATM(PUKAUA B U30pPAaHHOU MPOQPECCUOHAIBHON ACATEIBHOCTU U OOBEKTUBHOE
OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHIIUN B 3TOM;

- YMEHHE UCIOJIb30BATh JOCTHKEHUSI COBPEMEHHON XUMUYECKON HAYyKH
U XUMHUYECKUX TEXHOJIOTHM JIJIi TIOBBIIICHUS COOCTBEHHOTO HHTEIIEKTYaJTbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTbHOM EeITeTbHOCTH,

MemanpeomMemHovix:

- WCIIOJIb30BaHUE PA3UYHBIX BHUJIOB MMO3HABATEILHOU JEATEIBHOCTH U
OCHOBHBIX MHTEJUICKTYaAJIbHBIX Omepalnuid (MMOCTaHOBKHU 3a7a4u, (OpMyJIUpPOBaHUS
TUIOTE3, aHaliu3a MW CHUHTE3a, CpaBHEHUS, OOOOIICHUs, CHCTEMaTHU3alluu,
BBISIBIICHUS MIPUYUHHO-CJIEACTBEHHBIX CBSI3EH, MOMCKA AHAJIOTOB,
dbopMyIUpOBaHUST BBIBOJOB) IJisi PEIIEHUs TOCTABJICHHOW 3ajauu, MPUMEHEHUE
OCHOBHBIX METOJIOB TO3HAHUSI (HAOMIOJEHUS, HAYYHOTO OJKCIIEPUMEHTA) JUIs
W3YYCHUS] PA3JINYHBIX CTOPOH XHUMHUYECKUX OOBEKTOB M MPOIECCOB, ¢ KOTOPHIMHU
BO3HHUKACT HEOOXOAMMOCTD CTAJTKHBATHCS B IpodeccroHaabHOM cdepe;

- WCIIOJIb30BaHUE PA3IMYHBIX UCTOUYHUKOB JIJISl IOJYYEHUSI XUMUYECKOM
uH(OpMAaIUU, YMEHHE OICHUTh €€ JOCTOBEPHOCTHh I JIOCTHIKCHHS XOPOIIUX
pe3yNbTaToB B MpodeccuoHaIbHOU cdepe;

npeomemmuulx:

- c(hOpMUPOBAHHOCTh MPEACTABICHUM O MECT€ XMMHUU B COBPEMEHHOMN
HAay4YHOW KapTHHE MHpA; MOHUMaHUE POJIM XUMHUU B (POPMHUPOBAHUHU KPyro3opa U
(GyHKIIMOHATBLHOM TPaMOTHOCTHU YeJIOBEKa JIJI pelIeHUs] MPAKTUYECKUX 3a/1a4;
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- BJI1aaCHUC OCHOBOITIOJIararoimmmMmn XUMHUYCCKHNMH IIOHATHUAMU,
TCOPUAMHU, 3aKOHAMH U 3dKOHOMCPHOCTAMU, YBCPCHHOC ITOJIb3OBAHHC XUMHYECKOU

TEPMUHOJIOTUEN U CUMBOJIMKOW;
- BJIQJICHUE OCHOBHBIMH METOJaMU

Hay4YHOTI'O IIO3HaHMHA,

HCIIOJIB3YCMBIMHA B XUMUU: Ha6JHOI[€HI/ICM, OIIMCAHUCM, HN3MCPCHHUCM,
9KCIICPUMCHTOM, YMCHHC O6pa6aTI>IBaTI), 00BACHATH PE3YJIbTAaThl IIPOBCACHHBIX
OIIBITOB MW JACJIaTb BbIBOALI, T'OTOBHOCTL U CIIOCOOHOCTh IMPUMCHATh MCTOIbI

IMMO3HAHM ITPHU PCHICHUU IMPAKTUYCCKUX 3aJia4,

- c(OPMUPOBAHHOCTh YMEHHS JaBaTh KOJWYECTBCHHBIC OICHKU |
MIPOU3BOJUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM;
- BJIAJCHUE TpaBUIaMH TEXHUKM O€30MaCHOCTH IPH HMCIOJb30BaHUU

XUMHUYCCKHUX BCIICCTB,

- c(hOpMUPOBAHHOCTh COOCTBEHHON TO3MIIMM [0 OTHOUIIECHUIO K
XUMHUYECKON MH(POPMAIINH, TTOTYyIaeMOU U3 pa3HbIX UCTOUHUKOB.

1.4. Pexomenayemoe KOJMYECTBO 4YACOB HAa OCBOEHHE MPOrpaMMbI

AUCIUILINHDI:

MaKCUMAaJIbHOM yueOHOM Harpy3ku oOydaronierocs: 34 yaca, B TOM YHUCIIE:
00s13aTe/ILHOI ayTMTOPHON yueOHOM Harpy3Kku oOyuaromerocs 34 Jaca;
2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JJUCIIUITJIMHBI

2.1. O0bem yueOHOM JUCHUILIMHBI U BUABI y4e0HOH padoThl

Buo yueonoit pabomot Qovem uacos
MaxkcumasnbHasi yueOHas HArpy3Ka (Bcero) 34
Oo0si3aTesibHAs ayIMTOPHas yyeOHasi Harpy3Ka (Bcero) 34
B TOM YHCJIE! -
JIEKIIMOHHBIE 3aHATHUSI 17
71a00paTOpPHBIE 3aHITUS -
ITPAKTUYECKHUE 3aHATHS 17

KOHTPOJIbHBIE pa0OThI

KypcoBas pabora (mpoekT) (eciu npedycmompeno)

IMIPOMCIKYTOYHAA aTTCCTAlIA

KOHCYJIbTallus

CamocrosiTesibHasi padoTa 00y4ariuerocs (Bcero)

[IpomexxyTounas arrecranus B popMme: 3adera ¢ orieHKou (1 cemectp)

2.2. TemaTH4YeCKHUIl IUVIAH U COAEPKAHME YIeOHOM IUCHUIIINHBI

KoandyecTrBo 4acoB

Ha pa3jaen
HaumenoBanue Aymu- | Camocro
pasaeJia TOPHasA | ATeJbHA
pabora, si
yac pabora,

Tembl pa3zaesia




qgac

Pa3xen 1. OcHoBHEIE
MOHSITHS U 3aKOHBI
XUMUM.

Tema 1. Ilepmogmyeckuii 3aKOH
J.1. MenpaeneeBa

[lepuoanuaeckast Tabiuua
XUMHUYECKUX 3JIEMEHTOB

ATOM — CII0’KHAsI 4aCTULA.

Tema 2. DnekTpoHHBIE 000JIOUKHU
aTOMOB.

Tema 3. BajileHTHBIE BO3MOKHOCTH
aTOMOB.

Paznen 2. Ctpoenue
BEIlIECTBA

Tema 1. Tumbl XUMHYECKHX
cBsi3eil. MoHHas cBs3b
KoBaneHTHBIE CBA3H
MeTananyeckas CBSI3b

Tema 2. ArperaTHo€ COCTOSIHUE
BEILIECTB U BOJOPOJIHAS CBSI3h

Tema 3. UnucThle BemiecTBa 1 CMECH
[TonsiTHE O TUCHIEPCHBIX CUCTEMAX

Pazpgen 3. Tema 1. KucinoTs! 1 uX cBOMCTBa
Knaccuduxanus
HEOPraHUYEeCKUX
COECOIUHEHUN U NX
CBOMCTBA.
Tema 2. OcHOBaHUS U UX CBOMCTBA
Tema 3. Conu 1 BX CBOMCTBaA
Pasnen 4. Tema 1. Kiaccuduxanus
XUMUYECKHE PEAKIIUH XUMHUYECKUX PEAKIMH.
OKHUCINTEIILHO-

BOCCTAHOBHTCJIbHBIC PCAKIINU.

Tema 2. TemnoBoi  3ddexr
xuMudeckoil peakiuu. CrerneHb
OKHUCJICHUS

Tema 3. CKOpoCTh XUMHUYECKOI
peakiun. OOpaTUMOCTD
XUMHUYECKUX pEeaKIui

Pa3nen 7. OCHOBEI

Tewma 1. IIpeamer oprannueckoin




OpFaHquCKOﬁ XUMHUN

xumun. Homenknarypa. OCHOBBI
crepeoxumuu. Teopus
XUMHUYECKOT0 cTpoeHus: bytieposa

Tema 2. Xumuueckast CBSI3b B
OPraHUYECKUX COCAUHCHUSX.
N3omepust n3oMepsl.

Pasnen 8. 2
YTI1€BOI0POIbI

Tema 1. Ankxansl. MeTaH u ero
romoJioru. Mzomepust
HOMEHKJIaTypa CBOMCTBA,
MOJIyYE€HHE U IPUMEHCHHE

Tema 2. AJIKEHBI: TUJIEH U €T0
TOMOJIOTH. (PU3UYECKUE U
XUMHUYECKHE CBOICTBA

Tema 3. AnkagueHbl. AJTKUHBL:
allCTUJICH M €r0 TOMOJIOTH.
CBOICTBA, MOJIYYEHHE,
MPUMEHECHUE

Hroro

34

3. XAPAKTEPUCTHUKA OCHOBHbBIX BU/1I0B
YYEBHOM JEATEJbHOCTHU CTYJIEHTOB

HaumenoBanue pasaesia/TemMbl

Buabl yueOHbIX geiicTBUA

Pazmexr 1. OcHOBHBIE TOHATHSI WU

3aKOHbI XUMHWU

Tema 1. Ilepuognuecknii 3axkon J[.H.
Mengeneena

[Teproauyeckas TabnuIa XMMAYECKUX
3JICMEHTOB

ATOM — CIJIOJKHAS YacTHIIA.

Paccmotpenue MEPUOIUIECKOTO
3akoHa J[.l1. MeHnaeneeBa, OCHOBHBIX
MpaBWJI M 3aKOHOMEPHOCTEH PabOThI
C TaOIUIIE XUMHUYECKUX DJIEMEHTOB,
PacCMOTPEHHUsI PaA3JIMYHBIX TEOPUU

CTPOCHUS aTOMA.

Tema 2. DneKTpoHHBIE 000JIOUKH
aTOMOB.

Paccmortpenne CTpOEHUA
AJICKTPOHHBIX  00OJIOYEK  aTOMOB,
BBITIOJIHEHHUE 3aJIaHuN 1o

MMOCTPOCHUSA JJICKTPOHHBIX 000JI04YEeK
Ppa3INYHBIX aTOMOB

Tema 3. BajieHTHBIE BO3MOXKHOCTH
aTOMOB.

Paccmotpenue TIOHSTHS

BAJICHTHOCTH M IPHUMCHCHHC 3TOI'O
IIOHATHUA

I OIIPCACIICHUA
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BAJICHTHOCTH pa3INYHBIX
XUMHUYECKUX JIEMEHTOB

Paznen 2. CtpoeHue BemiecTna.

Tema 1. Tunbel xumudeckux cBsizeu. | MI3ydeHue  THUIIOB ~ XMMHYECKHX

HNonHas cBsa3b. KoBajIEeHTHBIE CBS3H.
MeTtamyeckast CBA3b

CBA3EH U UX 0COOEHHOCTEHN

Tema 2. ArperatHoe COCTOSIHUE
BEILIECTB U BOJOPOJHAS CBSI3b

Oco0eHHOCTH TBEPAOIO XKUIAKOTO U
ra3o00pa3Horo arperaTHOro
COCTOSIHUSI BEIECTBAa, OCOOEHHOCTH
BOJIOPOJIHOM CBSI3U

Tewma 3. Uuctrle BeniecTsa 1 CMECH
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX

JucnepcHple  cUCTEMBI M UX
pazHooOpasue, a Tak’Ke 0COOEHHOCTH

U CBOMCTBA

Paznen 3. Kimaccudukarnus
HEOPTaHWUYECKUX COCAMHEHUN U UX
CBOMCTBA.

Tema 1. KucinoTsl 1 uX cBOMCTBa

Kucnotsl kak K1acc HEOPTraHUYECKHUX
COETMHEHUN IIPEICTABUTEIIH,

XUMHYECKHUE CBOMCTBA U pCaKnun

Tema 2. OcHOBaHUS U UX CBOMCTBA

OcHoBaHus Kak KJI1accC
HCOPraHNYCCKUX COCIII/IHGHI/Iﬁ
MMpcaACTaBUTCIIN, XUMHUYCCKHC

CBOMCTBA U PEAKLIAN

Tema 3. Conu ¥ UX CBOMCTBA

Conmn kak KJacc HEOPraHWYECKHUX
COEIMHEHUN IIPEICTABUTEIIH,

XUMHYECKHE CBOMCTBA U PCaKIu

Paznen 4. Xumudeckue peakiuu

Tema 1. Knaccudukaiys XuMHIECKUX
peakunii. OKUCIUTEIBHO-
BOCCTAaHOBUTEIIbHBIC PEAKIINN

XUMHUUYECKHE PEAKIMU Pa3InUHbIX
THUIIOB, OCOOCHHOCTH u

OKHCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX

peaKInu
Tema 2. TermoBoit ad ekt ITonsiTie  cTemEHU  OKHUCJICHHS,
XUMHYECKOH peakiiuu. CTEIICHb AK30TEepPMUYCCKAT u

OKHCJICHUA

OHAOTCPMHUICCKAA PCAKIUA

Tema 3. CKOPOCTh XUMHYECKOU
peakiuu. OOpaTUMOCTh XUMHUUECKUX
peakuuii

OcobeHHoctu IPOTEKaHUS
XUMHUYECKUX PEaKINi, a TaKkke HuX

00paTUMOCTh

Paznen 7. OcHoBbl OpraHudeckoiu
XUMHH
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Tema 1. IIpegmeTt opraHndeckoi
xumun. Homenknarypa. OCHOBBI
cTepeoXuMuu. Teopust XUMHUYECKOTO
ctpoeHust byrineposa

IIpeqmer  opraHu4ecKou
Homenknarypa. OcHOBBI
cTepeoXumMuu. Teopuss XUMMUYECKOTO

XUMHU.

ctpoenus byrtiepoa

Tema 2. XumMuueckas CBA3b B
OPraHUYECKUX COCAUHECHUSAX.
N3omMepust u3omephl.

XHUMHUYECKasT CBSI3b B OPTAHUYECKUX
coenuHeHusAx. M3omepust n30Mepel.

Paznen 5. Yrieronopoas

Tema 1. Ankansl. MeTaH u ero
romosoru. Mzomepuss HomMmeHKIaTypa
CBOMCTBA, MOJyYeHUE U TPUMEHECHUE

AnkaHbl. MeTtaH U €ro romoJoru.
N3omepuss HOMEHKIIaTypa CBOWCTBA,

IMOJIYYCHHUC U IIPUMCHCHUC

Tema 2. AIKEHBI: YTHIEH U €70
TOMOJIOTH. (PU3HYECKHUE U XUMHUECKHE
CBOICTBA

AJIKEHbI: 3TUJEH U €ro TrOMOJIOTH.

(1)I/I3I/ILIGCKI/I€ 1 XMMHUYECKHE CBOMCTBA

Tema 3. AnkagueHbl. AJIKAHBL:
aIlCTHJICH M €r0 TOMOJIOTH. CBOMCTBA,
MOJIy4YeHUE, MPUMEHEHNE

AnkanueHpl. AJIKUHBI: alleTWIEH U
€ro roMoJIOTH. CBOMCTBA, MOJyUYECHHE,
MPUMEHECHUE

TEMATHUKA NTHANBUYAJIBHBIX ITPOEKTOB

1. ITpoucxoxaeHrE CIIOBA «XUMUSI».

2. Kusue u nesreapaocth M.B. JlIomoHOCOBA.

3. bepromnuasl U JaTbTOHUIBI.

4. llpu3Haku XUMHYECKHX PEaKUUi. YCIOBUS TMPOBEACHUS XUMHUYECKUX

peaKuuil.

5. HoBble Heopranwdeckue MaTepHalibl: a)KEPMEThI; O)carmbl, B)CUTAJUIbBL;

I')HCOpraHUYeCKHUe TTOJTMMEPBI; U JIp.
6. TepmonuHaMuka. 3aKOHBI

TCPMOXHUMHUU.

TCPMOINHAMUKU.

TepMoxumus.

7. Ilonsitue sHTponuu. HanmpaBiaeHHOCTh XUMHUYECKHUX PEAKLIUM.

8. @ysiepeHbl: METOIbl OJYUYEHHUsI, OYUCTKA, Chepbl TPUMEHEHUS.

9. Ckopoctp xmmuueckod peakiuu. Ilopsgok peakuun. MOJEKyJIsIpHOCTb

PeaKIINH.
10. MexaHu3M XUMHYECKOM peaKIIuu.

11. BiusiHue KOHUEHTpALMH, TEMIEpaTypbl, KaTalIU3aTOPOB Ha CKOPOCTH
peakunu. Xumuueckoe paBHosecue. [Ipunnun Jle-IllaTense.

12. Boga. ArOMainu BOOEL.

13. Knaccuduxkanus aucnepcHbix cucreM. Kiiaccudukanus pacTBopoB.

3aKOHBI
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14. O6pa3oBanue pacTBOpoB. TepMoarHAMUKA ITpoLiecca pacTBopeHus. Teopuu
oOpa3oBaHus pacTBopa. PacTBOpuMOCTb.

15. CnocoObl BBIpaKEHHSI KOHILIEHTpAllMd pacTBOpoB. Pasz0aBiieHHbIE U
KOHILICHTPUPOBAHHBIE PACTBOPHI.

16. Teopust anekTpoUTHUECKON qucconmanun. Onpeaesenue AppeHuyca.
Omnpenenenue bpéucrena—IJlaypu. Onpenenenue JIbtouca.

17. 3apoxaeHue MOHATUS «aTOM» B JIPEBHETPEUYECKUX BO33PEHUSAX (yUECHHE
Jlemokpura).

18. Uctopust pa3BUTUS aTOMHOW TEOPHUHU.

19. ATOMHBIE CTIEKTPHI.

20. A npo aroma. M30TOIBL.

21. Ilonsatne o kBaHTOBOW MexaHuke. Y paBHeHue LlIpegunrepa.

22. PenstuBUCTCKHUE 3PPEKTHI.

23. EcTrecTBEHHBIE TPAHULBI IEPUOTUIECKON CUCTEMBL.

24. IIponcxoxIeHNE XUMUYECKHUX dJIEMEHTOB.

4.YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHHUE NPOT'PAMMBI

OcBoeHue mnporpamMmbl y4eOHOW JUCHUIUIMHBI «XHUMHS» MPEANOIaraet
Hajguyue B Mpo(decCHOHAIBHON 00pa30oBaTeNbHONW OpraHu3alluy, peau3yrouien
oOpa3zoBaTeIbHYI0 MporpaMMy cpeaHero oOiiero oOpa3oBaHUs B Mpejenax
ocoerust OIIOIT CIIO Ha 6a3e ocHOBHOro o00ImIero oOpa3oBaHUs, Y4eOHOTrO
KaOWHEeTa, B KOTOPOM HMEETCS BO3MOXKHOCTH OOECTICYMTh CBOOOJHBIM JOCTYI B
HuTepHeT BO BpeMsi yU4EOHOIO 3aHITHUS U B NIEPUOJ BHE- YUEOHOU NeATeIbHOCTH
oOydJarommxcs.

B cocraB kabunera Qu3MKud BXOAUT JabopaTopus ¢ JIaOOPAHTCKOM
koMHatoi. [Tomemienre kabuHera GU3UKHU ITOHKHO YAOBIETBOPSATH TPEOOBAHUIM
CanurapHo-31uiIeMuoIorndeckux npasui 1 HopmatuBoB (CanlluH 2.4.2 Ne 178-
02) u OBITh OCHAIIEHO THUIIOBBIM OOOPYAOBaHUEM, YKa3aHHbBIM B HACTOSLIUX
TpeOOBaHMSIX, B TOM UHUCJE CHCHHAIM3UPOBAHHON y4ueOHOM MeOenpio u
cpeacTBaMu OOy4YeHHs, JOCTATOYHBIMM JJIsl BBIIOJHEHHsS] TpeOOBaHMI YPOBHIO
MOATOTOBKH O0YJArOIITHXCS.

B xabunere MODKHO OBITH MYJBTUMEIUWHOE 00OPYIOBAaHUE, MTOCPEIACTBOM
KOTOPOTO YYaCTHUKMA O0pa3oBaTENbHOTO MpolEecca MOTYT MpOCMaTpUBATh
BU3YaJIbHYIO0 HHPOpPMALIHIO IO (PU3HKE, CO3AaBaTh MPE3CHTALIUH, BUIE€OMATEPHAIbI
u T.1. B cocraB y4eOHO-METOAMYECKOTO M  MaTepUaTbHO-TEXHUYECKOTO
o0ecrniedyeHus: mporpaMMbl y4eOHOM TUCITUIUTMHBL « XUMHUSD, BXOJIAT:

*MHOTO(YHKIIMOHAJIbHBIA KOMIUIEKC MPENo1aBaTes;

*HarJIsIAHBIE IOCOOUS;
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*nH()OPMAITMOHHO-KOMMYHUKATUBHEIE CPEJICTBA;

*3KpaHHO-3BYKOBBIE TTOCOOUSI;

* KOMIUIEKT 2JIEKTPOCHA0KEeHHS KaOUHeTa (PU3UKH,

*TEXHUYECKHE CPE/ICTBA O0yUCHHUS,

* IEMOHCTPAIIMOHHOE 000pyAOBaHME (0OIIEeT0 HA3HAYCHUS U TEMATHIECCKUE
HaOOPBHI);

*1abopaTopHOe 000pyAOBaHUE (0OIIETr0 HA3HAYCHUS U TEMAaTHICCKUE
HaOOPBHI);

*CTaTUYECKUE, TUHAMUYECKUE, JEMOHCTPAIIMOHHBIE U Pa3/IaTOUYHbIE MOJIEIIH;

*BCIIOMOTraTeIbHOE 000PY/I0BAHNUE;

* KOMILUIEKT TEXHUYECKOHN TOKYMEHTAIlUM, B TOM YHCIIE TaclopTa Ha
cpencTBa 00y4YeHUs, MHCTPYKITMH TI0 WX MCTIOJb30BAHUIO U TEXHUKE
0e301acHOCTH;

*OUOIMOTEYHBIN POHI.

B Oubnuoteunbii  (oHA BXOAAT YYEOHUKH, Y4EOHO-METOAMYECKUE
koMriekTel  (YMK), oOecneunBaromuye OCBOCHHE y4e€OHOW  JUCIUTUIMHBI
«XuMHs», PEKOMEHJOBAaHHBIE WA JOMYIIEHHBIE JJii HUCIIOJIb30BAaHUS B
podecCuoHaNbHBIX o0pa3oBaTeIbHBIX OpraHu3aIusIX, peann3yronmx
o0pa3oBaTeIbHYI0 MpOorpamMMy cpeaHero oOiero oOpa3oBaHUsS B Mpejenax
ocBoenus OIIOII CITO na 6a3e ocCHOBHOTO 0011IeTO 00pa30BaHMUs.

B mpomecce ocBoeHus mporpaMMmbl YICOHOW TUCIUTIIUHBI  « XHMUSD)
CTYIEHTHI JOJDKHBI WMETh BO3MOXHOCTH JOCTyIa K DJICKTPOHHBIM YYEOHBIM
MaTepuaiaMm 1o (Qu3nKe, UMEIOMUMCS B CBOOOJHOM jaocTyrne B cetu MHTepHer
(2MEeKTPOHHBIM KHUTAM, MMPAKTUKyMaM, TecTam, Matepuaiam EI'D u np.).

5. PEKOMEHIAYEMAS JINTEPATYPA
OcHoBHAaA:

1. Konyxnukoa, E. B. O6mas xumusi. Beegenue B oOIyr0 XUMHUIO : y4eOHOE
nocobue / E. B. KonyxunukoBa. — Cankr-Ilerepoypr : CIIOIJITY, 2021. —

104 ¢. — ISBN 978-5-9239-1243-2. — Texkct : 25ekTpoHHBIN //  Jlanb
AIEKTPOHHO-OMOIMOTEUHAs cucrema. — URL:
https://e.lanbook.com/book/179179  — Pexum noctyma: aius aBTOPHS.
IIOJIb30BATEIICH.

2. Axwmeros, H. C. O0mas u Heoprannueckass xumusi / H. C. AxmeroB. — 13-¢
u3., crep. — Cankr-IletepOypr : Jlans, 2023. — 744 ¢. — ISBN 978-5-507-
45394-8. — Tekcr : »NEKTpOHHBIN // JlaHb : 53JIEeKTpOHHO-OMONHOTEeYHas

cuctema. — URL: https://e.lanbook.com/book/267359 — Pexum noctymna:
JUTS. aBTOPU3. MOJI30BATEIEH.
JlonosiHUTEILHAS
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1. EmenssnoBa, E. O. O6mas xumus : yaedbnoe nocooue / E. O. EmennsHona.
— Jluneux : Jlunenkuii I'TTY, 2019. — 69 c¢. — TekcT : 31eKTpOHHBIH //

Jlanp : 3JICKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/122447 — Pexxum pgocTyma: s aBTOPHU3.
IIOJIb30BATEIICH.

2. l'opouenko, B. A. Dxonorus. ba3oBelii Kypc s CTyICHTOB
HEOMOJIOTHUECKHUX CIIEUANTbHOCTEH : yueOHoe mocobue ais By30B / B. A.
['opauenxko, K. B. ITokazees, M. B. CtapkoBa. — 2-¢ u3a., ctep. — CaHKT-
[TerepOypr : Jlanw, 2021. — 636 c. — ISBN 978-5-8114-8335-8. — Tekcr :

ANEKTPOHHBIN // JlaHb : aneKkTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/175150 — Pexxum gocTyma: s aBTOPHU3.
[lons30BaTenei.

HNuTepHer- pecypcsl

1. http://www.edu.ru - dpenepansabiii moptan «Poccuiickoe 00pa3oBaHUE»
2. http://vip.km.ru/vschool/- Bupryanpras mxona Kupmmia u  Medonus
(MeTomuYeckue Marepuaibl, (QU3MUYECKUE aHUMAIMM, WHTCPAKTUBHBIC

YOPAKHEHUSA ).

3. http://www.cacedu.unibel.by/partner/bspu/pilogic - IPOrPaMMHO-
METOAMYECKUI KOMIUIeKC "AKTHUBHAsS pu3nka'.

4. http://schools.techno.ru/sch1567/metodob/index.htm - BUPTYaJIbHOE

METOAMYECKOe  O00benuHeHue yuutened  (U3MKH, aCTPOHOMUU U
€CTECTBO3HAHUA. METOIMYECKUN CIpPAaBOYHUK yuuTens Qusuku. bombiias
non0opka METOJUYECKHX pa3pabOTOK yduTeNed, TEeCThl K YpPOKaM.
Marepuaisl 1o 0COOEHHOCTH TIpenojaBanus GU3NKU B KJaccax pa3IMdHOrO
npouyis ¥  UCHOJIB30BAaHUIO KOMIBIOTEPOB Ha ypokax (U3HKH,
JIEMOHCTPAIIMOHHBIN 1 TA0OPATOPHBIN IKCIIEPUMEHT U JIP.

5. http://www.biblioclub.ru — Dnexrponno-6ubmoTeunas cucrema (OBC).

VYHuBepcurerckas OMOIMOTEKa OHJIAKH.
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