PACCMOTPEHO

PykoBoauTtens
METOJICOBETA

lethe,

O.M. CemenoBa
Ne 1 oT 28.082023 1.

MUHUCTEPCTBO POCBEIEHUS POCCUMCKOM ®EJAEPALINUA
MuHHCTEPCTBO 00pa30BaHHA H MOJIOAEKHOH MOJHTHKH
CaepaJioBCcKOH 00J1aCTH
OMC Ynpasaenue obpazosanuem III'O
MBOY IIT'O "COI Nel1"
nmenn I'epos Coserckxoro Coroza H.B. Kosoronasr

YTBEPXJIEHO
JHupextop OO

1l e gy, 0
wR CDtP_li o,
gb\)‘* w10€ O0Ley, Q/_O’r oA
Q/(Q\O%C,\Lo“o l‘OpO,:(Q\_O;;}‘ ? s
e 7

47
ne
O,

HWL\VIl’Ia,,b

oCCHICKa
Ul x

?
WY
192

%

PABOYAS ITPOTPAMMA
Kypca BHEYPOUYHOI AesiTeJbHOCTH «PeleHne HeCTaHAAPTHRIX 32124 N0 XUHMHKD)

AJisi o0yyaromuxes 9 kiacca

r. [loneBckon
2023




Pabouas mporpamma pa3paborana sl y4anmxcst 9 KIIaccoB U cocTaBiieHa Ha 6a3e dDenepaibHOro KOMIIOHEHTA TOCYAapCTBEHHOI'O CTaHAapTa OCHOBHOT'O OOIIETO
oOpazoBanus (mpuka3 MunucrtepcTa oopazoBanust PO ot 05.03.2004 Ne 1089).Paccunrana Ha 34 yaca.

Pabouas nporpamma oTpaskaeT cojepkKaHue OCHOBHBIX YUeOHbBIX TpeOOBaHUN K pe3ylbTaTaM 00y4eHUs, KOTOPbIE MOTYT OBITh JOCTUTHYTHI, HCXO1s U3 y4eOHOro
BpPEMEHHU, BBIJICJIEHHOT'O HA €0 N3Yy4eHHUE B IPUMEPHOM TEMAaTHUECKOM ILIaHE.

PaGoyas mporpaMma CITyKHT Ui COCTaBIIEHUS pab0Yero TeMaTHYeCKOro IiaHa Mo MoAroToBke ydamuxcs Kk OI'D mo xumum.
Llenu u 3a0auu Kypca:
- U3y4CHHE OCHOBHBIX TEMAaTHYECKUX Pa3AeioB, HEOOXOIMMBIX [T yeremHoi caaun OcHoBHOTO ['ocyaapcTBeHHOr0 JK3aMeHa 10 XUMUH.

-3aKpeIUIeHUE, CUCTEMATHU3AIMSI U YIITYyOJIeHUE 3HAHUH yJaluxcs 10 HEOPraHMIECKOW U 00IIel XMMHUH COOTBETCTBYIOIIUX TPEOOBAHUSIM O0IIEro T'OCYJapCTBEHHOTO
JK3aMEHa,;

- OCBOCHHME 3HAHWW O XUMUYECKON COCTABIISIONIEN €CTECTBEHHO-HAYUYHON KapTUHBI MUPA, BAXKHEUIIINX XUMHYECKUX MTOHATHAX, 3aKOHAX U TEOPHUSX;
- OBJIAJICHUE YMEHHSIMH MPUMEHSTH IMOYdeHHbIC 3HAHUS [T O0BSICHEHHS pa3HOOOPA3HBIX XUMHUYECKUX SIBJICHUN M CBOMCTB BEIIECTB;

- pPa3sBUTHEC NO3HABATCIIbHBIX HUHTCPECCOB U MHTCIVICKTYaJIbHBIX CITOCOOHOCTEN B mpouecce CaMOCTOATCIILHOI'O HpI/IO6peTeHI/IH XUMHYECKUX 3HAHUH C UCIIOJIb30BAaHNUEM
Ppa3JINYHbIX UCTOYHHUKOB I/IHq)OpMaLII/II/I, B TOM YU CJIC KOMIIBIOTCPHBIX]

- BOCIIUTaHHE YOSKICHHOCTH B TIO3UTHBHOMN POJIM XUMUH B KH3HU COBPEMEHHOI'0 00IIECTBa, HEOOXOIMMOCTH XUMUIECKH IPAMOTHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U OKPYIKAOIIEH Cpelie;

- IPUMEHEHHE TIOTYYEHHBIX 3HAaHUH U YMEHUH /17151 6€3011aCHOT0 MCIIOIb30BAHMUS BEIIECTB U MAaTEPHUAIOB B OBITY, CEIILCKOM XO035HICTBE M Ha TIPOU3BOJICTBE, PELICHUS
MIPAKTUYECKUX 3a/1a4 B [IOBCEAHEBHOM JKU3HU, IPEAYIPEKICHUS ABICHHUM, HAHOCAIIMX Bpe.l 30POBBIO UEJIOBEKA U OKpPY KaroLIel cpese.

- OBHAKOMJICHHEC y4allluXCs ¢ TUIIOBBIMH BapHaHTaMU OI'D o XxuMum.

Dopmbl opeanuzayuu yueoHou 0eameabHoCmu: UHANBUYaIbHAs, TPYIIIOBas, KOJJIEKTUBHAS.

ConeprxaHnue Kypca

Tema 1. Beutecmeo.

Crpoenne aroma. CTpoeHHE SIEKTPOHHBIX 0007104eK aToMOB TepBbix 20 snemenToB [lepuonnueckoit cuctemsr [[.M. Menaeneesa. [lepuonnueckuii 3aKoH u
ITepuomuueckas cucrema xumuueckux 3nmemenToB .M. Menneneesa. I'pynnsl u nepuossl. [lepuonnyueckoit cucteMbl. @U3NYECKHUN CMBICT NOPSAIKOBOI0 HOMEPA
XUMHUYECKOTO 3JIEMEHTa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB 3JIEMEHTOB U MX COSIMHEHUH B CBS3M C MosiokeHueM B [lepuonnueckoit cucteme XuMHIECKIX
anemenToB J[.U. MenpaeneeBa. CTpoeHue BemiecTB. XUMUYECKask CBS3b: KOBaJIEHTHAs (TIOJISIpHAs U HEMOJIIPHAs ), MOHHAsI, MeTaJuTndecKasi. BameHTHOCTh XUMHYECKUX
anemMeHTOB. CTeNeHb OKUCICHHSI XUMUYECKHUX 3J1eMeHTOB. UKCThIE BelecTBA U CMECH. ATOMBI M MOJIEKYJIbl. X UMHYECKHH 371eMeHT. [IpocThie U CII0KHBIE BEIIECTRA.
OcHOBHBIE KJTacChl HEOPraHMIECKUX BellecTB. HoOMeHKIaTypa HeopraHnuecKux COeTNHECHHM.



Tema 2. Xumuueckasn peaxyus.

XuMHYecKas peakuus. Y CIOBHs U IPU3HAKU IIPOTCKAaHUS XUMUYECKUX peaklui. Xumudeckue ypapHeHHs. COXpaHEHHE MacChl BEECTB IIPU XUMUYECKUX PEAKLIMSIX.
Knaccudukanust XMMUYECKUX peaklMi 10 pa3IMyYHbIM IPU3HAKAM: YHCILY U COCTaBY UCXOJHBIX U MOJY4YEHHBIX BEIIECTB, U3MEHEHUIO CTEIIEHEeH OKUCIIEHUs
XUMHMYECKUX DJIEMEHTOB, ITOTJIOIEHUIO U BBIICICHUIO YHEPIUH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI. KaTHOHBI M aHMOHBI. DJIEKTPOIUTHYECKAs JUCCOLUALINS KUCIIOT,
niesodelt u coneit (cpeanux). Peakiium HOHHOro oOMeHa U yCIIOBHUS UX OCYIIECTBiIeHUs. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiui. OKUCIUTENb U
BOCCTaHOBUTEIIb.

Tema 3. 3ﬂ€MeHmaprl€ OCHOé6bl Heopzanuueacoﬁ xumuu.

Ilpeocmaenenusn 06 opzanuueckux eenjecmeax. XMMHUUECKUE CBOMCTBA MPOCTHIX BEUIECTB. XUMUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB-METAIJIOB: HICTIOYHBIX U
LIEJIOYHO3EMENIbHBIX METAIIOB, AJIIOMUHUSA, Kejle3a. XUMUYECKUE CBOMCTBA TPOCTHIX BEIIECTB-HEMETAUIOB: BOIOPO/a, KUCIOPO/a, TAIOT€HOB, CEPbI, a30Ta,
docdopa, yrinepona, KpeMHHS. XUMUYECKHE CBOMCTBA CIOKHBIX BEIIECTB. X UMUYECKHE CBOMCTBA OKCHUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX. XUMUYECKUE
CBOICTBA OCHOBaHMI. XUMUYECKHE CBOMCTBA KUCIOT. XMMHUYECKUE CBOMCTBA coieil (cpeannx). B3auMocBsI3b pa3InyHbIX KJIACCOB HEOPTAHMUECKUX BEIIECTB.
[TepBoHnavanpHbIC CBEACHNUS 00 OPraHMYECKUX BEIIECTBAX. Y TIEBOIOPOIBI ITPEIebHBIC H HETIPEIeIbHbIC: METaH, 3TaH, dTUJICH, alleTiiieH. Kuciopoaconepxkaiime
BEIIECTBA: CIIUPTHI (METAHOJ, TAHOJI, TIIMIIEPHH ), KapOOHOBBIE KHCIIOTHI (YKCYCHAs U CTE€apUHOBAs). bruoornyeckn BayKHbIC BENIECTBA: OCIIKH, KHUPHI, YTIIEBOJIbI.

Tema 4. Memoovl no3nanus eeuiecme U Xumuueckux A61eHuil.

Dkcnepumenmanshsle ocnoswl xumuu. [lpaBuia 6e3omacHoi paboThl B IKOIBHON 1abopaTopun. JlabopaTopHas mocyna u obopynoBanue. Paznenenue cmeceit u
ouMCTKa BemecTB. [Ipurorosienue pactBopos. OmpeneneHne XxapakTepa cpeibl pacTBOpa KMCIOT U IIEJI0Yel ¢ MOMOIIBI0 HHIMKAaTOpoB. KauecTBeHHbIE peakiun Ha
HOHBI B pacTBOpe (XJIOpUI-,cynbdar-, kapOOHAT-HOHBI, HOH aMMOHHS ). [TomydeHmne ra3000pa3HbIX BemecTB. KauecTBeHHBIE peakiiy Ha Ta3000pa3HbIe BEIIeCTBA
(KHCTIOpO, BOAOPO/, YIIIEKUCIbINA ra3, aMMuak). [lomydeHne u n3ydeHne cBOMCTB N3YUEHHBIX KIIaCCOB HEOPraHMYECKHX BemlecTB. IIpoBeeHe pacueToB Ha OCHOBE
dbopMyn ¥ ypaBHEHHI peakiiii. BeraucieHnss MacCOBOM O XUMUYECKOTO 3JIEMEHTA B BEIIECTBE. BBIYHCIEHUST MAacCOBOM JIOJM paCTBOPEHHOT'O BEIIECTBA B
pacTBope. Beruncnenue Konm4ecTBa BeIeCTBa, MACChl MIIM 00bEMa BEIIECTBA 110 KOIWYECTBY BELIECTBA, MACCE MIIM 00BEMY OIHOTO U3 PEareHTOB MM MTPOITYKTOB
peaxuu.

Tema 5. Xumusa u rcusne.

[TpoGembl 6€30IMacHOTO UCITOIB30BAHMS BEIECTB M XUMHUECKUX PEAKITUi B TIOBCEAHEBHOM KU3HU. XUMUYECKOE 3arps3HEHNUE OKPYKAIOIIEH Cpebl U ero
nocaencTBUs. YenoBek B MUPE BELECTB, MAaTEPUATIOB U XUMUYECKHUX PEAKLIUM.

TpeOoBaHNI K YPOBHIO IOATOTOBKH, IPOBEPSIEMbIX HA OCHOBHOM I'OCVIAPCTBEHHOM 3K3aMeHe 10 XHMHH

HepequL TpC6OBaHHI>‘I K YPOBHIO IIOATOTOBKH, ITPOBCPACMBIX HAa OCHOBHOM I'OCYAapCTBCHHOM 3K3aMCHC 110 XMMUHU, COCTABJICH HA OCHOBC Tpe60BaHHI71 q)ez[epaanoro
KOMITOHCHTA IroCyJapCTBCHHOI'0 CTaHAapTa OCHOBHOI'O 06H16F0 06pa30BaHI/IH.

3namuv/nonumams:
XUMUYECKYI0 CUMBOIUKY: 3HAKM XUMUYECKHX JIEMEHTOB, (hOPMYJIbI XUMHUCCKUX BEIIECTB, YPABHCHHSI XUMHUYCCKUX PEAKIIUH.

SaXICHEMUE XUMUYUECKUE NOHAMUSA. BCIICCTBO, XUMHYSCKUI 9JICMCHT, aTOM, MOJICKYJIa, OTHOCUTCJIbHBIC aTOMHAA U MOJICKYJIApHasd MacCCbl, MOH, KATUOH, aHUOH,
XUMHYCCKaAs CBA3b, JICKTPOOTPHULATCIIBHOCTDb, BAJICHTHOCTD, CTCIICHb OKHUCJIICHUA, MOJIb, MOJIIpHAA Macca, MOJ'IS[pHLIﬁ 06’LCM, PaCTBOPLI, JICKTPOJIUTEI U



HERJIEKTPOJIUTHI, JEKTPOIUTHYECKAs IMCCOLUALNS, OKUCIUTENh U BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBJICHUE, TEIIOBOM 3((HEKT peakii, OCHOBHbBIE TUIIbI
peakuuii B HEOPraHM4ECKON XMMHUU; XapaKTepHbIe MPU3HAKH BAXKHENIINX XUMUUECKUX MMOHSATUHI; O CYILIECTBOBAHUY B3aMMOCBSI3U MEXAY BaXKHEUILINMHU
XUMHUYECKUMU MOHSATUSIMHU.

CMbICJ1 OCHO6HbBIX 3AKOHOB U meopuﬁ Xumuu. aTOMHO-MOJICKYJISIpHAsA TCOPUA, 3aKOHbI COXPAaHCHM MACChl BEIICCTB, IIOCTOSAHCTBA COCTABA, Hepnozmqecxnﬁ 3aKOH
I[I/I MCHIICHCCBa; MEPBOHAYAIIBHBIC CBCJACHNA O CTPOCHUU OPIraHUYCCKUX BEUICCTB XUMHNYCCKUC DJICMCHTBI; COCJUHCHU A N3YUCHHBIX KIIACCOB HCOPIraHNMYCCKUX
BCIICCTB; OPraHUYCCKHUE BCUICCTBA 110 UX q)OpMy.IIeI MCTaH, 3TaH, 3TUJICH, AllCTUJICH, MCTAHOJI, 9TAHOJI, INIMICPHUH, YKCYCHAsA KUCJIOTA, INTFOK034a, CaXapo3a.

Oo6vacuamp: GrU3NUECKUl CMBICI aTOMHOT'O (IIOPSIIKOBOI0) HOMEPa XUMHUYECKOr0 3JIEMEHTa, HOMEPOB Ipymibl U nepuona B Ilepuonuueckoit cucreme J1.1.
MenieneeBa, K KOTOPBIM 3JIEMEHT IPUHAJIEKUT; 3aKOHOMEPHOCTH U3MEHEHHsI CTPOEHUS aTOMOB, CBOIMCTB 3JIEMEHTOB B IIpeJiesiaX MaJIbIX MEPHO/I0B U TIaBHBIX
MOJATPYII, @ TAKXKE CBOMCTBA 00pa3yeMbIX MMH BBICIIMX OKCHJIOB; CYIIHOCTb IPOLIECCA MIEKTPOJINTHUECKON IUCCOIMAINN U PEaKIIMi HOHHOTO OOMeHa.

Xapakmepu3zoeamp: XUMUUECKHE JIEMEHTHI (OT BOAOPO/Ia /10 KaJIbIMs) HA OCHOBE UX NojioxeHus B [leproandeckoil cucreme xumuueckux snementos J1.11.
MenpeneeBa 1 0COOCHHOCTEH CTPOSHUSI X aTOMOB; B3aMMOCBSI3b MEXKIIy COCTAaBOM, CTPOCHHEM U CBOWCTBAMH HEOPTaHUYECKHUX BEIIECTB;

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEMIECTB (OKCHIIOB, KHCIIOT, OCHOBAHHI M COJIEH ); B3AUMOCBSI3b MEKy COCTAaBOM, CTPOCHHEM U
CBOWMCTBAaMH OTJENIbHBIX TIPEICTABUTEINCH OPraHUIECKIX BEIIECTB.

Onpeodenamuv/knaccugpuyupogamspy: cOCTaB BEIIECTB 10 UX (HopMysaM; BAJIEHTHOCTb U CTENICHb OKHCIICHHS 3JIEMEHTa B COETMHEHNH; BUI XUMUYECKON CBSI3U B
COCJIMHECHUSIX ; IPUHAICKHOCTH BEIMIECTB K ONPEACTICHHOMY KJIACCY COSIMHEHUH; THITHl XUMUYECKUX PEAKITNii; BOSMOKHOCTh MPOTEKAHUS PEAKIINi HOHHOT'0 0OMEeHa;
BO3MOKHOCTb ITPOTEKAHUS PEAKIIMI HEKOTOPBIX NPEACTABUTENEH OPraHMUECKUX BEIIECTB: C KHCIOPOIOM, BOJOPOJIOM, METAJUIAMH, BOIOM, OCHOBaHHUSIMH, KHCIIOTaMH,
COJISIMH.

Cocmaenamsp: cXeMbl CTpoeHUsT aTOMOB 1epBhIX 20 3rmemenToB [leproanueckoit cucremsl .M. MenneneeBa; Gpopmyinbl HEOPraHUIECKUX COSAMHEHUA N3YIeHHBIX
KJIACCOB; YPAaBHEHUS XUMHUECKUX PEaKIUil.

Oobpawgamsbca: ¢ XUMUYECKOW IOCYI0M U Ta00paTOPHBIM 000PYJOBAHUEM.

Ilpoeooums onvimot / pacnoznasams OnvlmHbIM Rymem: TTOATBEPKIAIOLINE XUMHUYECKHE CBOMCTBA N3YyYEHHBIX KJIACCOB HEOPTAaHUYECKUX BELIECTB; 110 MOITYYEHHUIO,
COOMPaHMIO U U3YyYEHUIO0 XUMHUUECKUX CBOMCTB HEOPTAaHUYECKUX BEIIECTB; ra3000pa3Hble BEIECTBA: KUCIOPO, BOAOPO, YTICKHUCIBIN ra3, aMMHAaK; PacCTBOPHI
KHCJIOT U ILEJIOUEH 10 N3MEHEHHIO OKPACKU MHIMKATOPA; KUCIOTHI, HIETIOYH U COJIM TI0 HAJTMYHUIO B MX PAaCTBOpPaX XJIOPHI-,CylbdaT-, KapOOHAT-HOHOB U MOHA
aMMOHHUSI.

Buoituucname: MacCCOBYIO OO XUMHUYCCKOI'O 3JICMCHTA I10 Q)opMyne COCOANHCHUA, MAaCCOBYIO JJOJIIO BCIICCTBA B paCTBOPEC; KOJINICCTBO BCIICCTBA, 00BbeM HITH Maccy
BCIICCTBA 110 KOJIMYCCTBY BCIICCTBA, 06T>CMy HJIM MAaCCC PCarcHTOB WX ITPOAYKTOB PCAKIIUU.

Hcnonvzoeamp npuoﬁpemennbte 3HAHUA U YMEHUA 6 npmcmuttecxoﬁ 0esameibHOCIU U NOGCEOHEGHOIL dcu3Hu 0/1a: 0€30ITacHOr0 O6paH_I€HI/I$I C BCIICCTBAMHU U
MaTcepuajliaMu B HOBCCHHCBHOﬁ JKU3HU U I'paMOTHOI'O OKa3aHU A HCpBOf/'I TIOMOIIM IIPHU OKOrax KMCJIOTAaMH U LICTI0OYaMU; 00BICHEHUS OTACIBHBIX (baKTOB " IPpUPOAHBIX
HBHCHHﬁ; KpHTHQCCKOﬁ OLICHKH I/IH(bOpMaL[I/II/I O BCHICCTBAX, UCIIOJIb3YCMbIX B 6bITy.



TeMaTu4eckoe MJIAHUPOBAHUE

Koua-Bo
HaumeHoBaHue pa3iesioB U TeM

4acoB
Tema 1. Bemectso. 5
Tema 2. Xumuueckasi peaxiusl. 6
Tema 3. DnemeHTapHBIE OCHOBBI HEOpraHn4eckoi xumuu. [IpencraBnennst 00 opraHMuecKux 11
BEIIECTBAX.
Tema 4. MeTozbl MO3HAHUS BEILIECTB U XUMUYECKUX SIBICHUI. DKCIIEPUMEHTATbHbBIE OCHOBBI 8
XHAMUH.
Tema 5. XuMus 1 )KU3HB. 4
Hroro: 34




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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