FOCYJIAPCTBEHHOE KA3EHHOE OBLLEOBPA3OBATEJIBHOE YYPEX/IEHUE
HOJIAPCKOIO KPAS CHELIMATIBHAS (KOPPEKLIMOHHAST) LLIKOJIA - UHTEPHAT
r. KPACHOJIAPA

ERA TBEP?K}IBHO
pemenneM TieJ{al OTHYECKOTO CoBeTa
or 3k asrycra 2022 I‘OZla fipoTokom Ne |

Hpeace'taTenb K~ Tomunit T.T.
~uonr1.uc5 . D.HO.

PABOYAS [TIPOT'PAMMA

O XHMIHH

Yposens 00pa3oBaHus: OCHOBHOE 001ee 06pa3zoBaHye

10-12 icaace (11 Bua, 2-e otaenenue, Bapuant I11)

Konuecriso yacos: 204 yaca (2 yaca B Hellelno)

Yunren xuvun: Kyapssuesa JroaMuina AHaTo/ILeBHA

Hporpavva pa3padoTaHa Ha ocHOBe paboueil POrpaMMBl 10 XUMHHU IS

8-10 K1accoB OCHOBHOrO 0011ero o0pa3oBaHus CHELHANBHOTO (KOPPEKLIHOHHOTO)
00pas0BaTCIbHOrO yupeskaenuss Il Buma W mporpaMM K NpeaMeTHON JTHHHH
vacOmisos LE. Pymsuruc, ®. I'. ®enpaman o61ieo6pa3oBaTebHBIX YYpexKIeHHil
10 XHMHH st 8-9  KJaccos, COCTaBUTE]Ib H.H. T'apa, Mocksa,

«lIpocseuenner», 2013r.



IHOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma no xumuu it 10-12 kgaccoB ocHOBHOTO 00111ero 00pa3oBaHusl CHEHAIBLHOTO
(KOppeKIIHOHHOT0) oOpasoBareiabHOro yupexaenus |l Buga (Bapuanr I11) paspaborana Ha ocHOBe paboumx
nporpamMm K npeamerHoi auHun yueOHukoB I'.E. Pymsutuca, @.I'. @enpamana 8-9 knaccsl (ITocobue ams
yuHTeneld o01meoOpa3oBaTeNbHBIX opranusanuii, cocraButenb H.H. I'apa, MockBa, «lIpocBemienuey,
2013r.).

Pa6ouas nporpamma st 10-12 knaccoB mpenycMaTpuBaeT 00ydeHHe XUMHUM B 00bEME 2 4acoB B HEEIIO,

68 yacoB 3a y4eOHBI roja W u3ydaercs 3 roja (B OTIMYME OT O0IIeoOpa3oBaTENbHOW IIKOJBI, TS Ha

M3y4YeHHEe JaHHOTO MaTephayia OTBOAMTCS 2 roaa). Tak kak B pabodeil mporpamme k jgunun YMK T.E.

Pynsutuca, ®@.I'. ®enpamana uzyuyenue xumuu HaunHaercs ¢ 8 ki, To 10 ki |l Buga (Bapuant Ill) KOV

mKoJibI-uHTepHaTa T. KpacHonmapa HayHET u3ydyeHue xumuu no nporpamme 8 ki [.E. Pymsutuca, @.I.

®enbamana.
HopmaTuBHo-npaBoBas 6a3a pado4eil NporpaMmmabi:

o @enepanbHblii 3aK0H OT 29.12.2012r. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii eneparumy.

e 3akoH Kpacnonmapckoro kpas ot 16.07.2013 N 2770-K3 «O06 obpazoBanuu B KpacHomapckoM kpae» (c
M3MEHEHUSMU U JIOTIOTHEHUSIMHU ).

e COopHuK pabouux mporpamMMm K mpeaMmeTHou TuHuu ydeOHukoB [.E. Pymsutuca, ®.I'. denpamana
OCHOBHOT0 00111€T0 00pa30oBaHus 10 XUMUU A 8-9 KiaccoB (paboune nporpaMMmsl, Xumus, 8-9 kiaccel,
U1 0011e00pa3oBaTenbHbIX yupexaenuii, cocrapurens H.H. ['apa, Mocksa, «[IpocBemenue», 2013 r.)

e Ilpukaz3 MunucrepcrBa mnpocseuieHusi Poccuiickoit ®enepauun ot 22 mapra 2021 1. Nell5 «O6
yrBepxkaeHnn [lopsiika opraHu3aniy U OCYIIECTBICHUs 00pa30BaTEIbHON JESTEIFHOCTH M0 OCHOBHBIM
o011ieo0pa3oBaTeIbHBIM IPOrpaMMaM — 00pa3oBaTEIbHBIM IPOrpaMMaM HavyalIbHOTO 00IIET0, OCHOBHOTO
00IIeTo U cpeTHero 00Iero 00pa3oBaHUS.

e [locraHoBieHHE TIJIABHOTO TOCYAApCTBEHHOro caHutapHoro Bpada P® ot 28.09.2020 r.Ne28 «O6
yrBepxaeHun caHuTapubix mnpaBui CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOIOTHYECKHE TPpeOOBaHUS K
OpraHM3alysIM BOCIUTAaHUS U OOY4EHHs, OTIbIXa M O3J0POBJICHUS JeTed u momonexu» (nairee — CII
2.4.3648 — 20).

e @enepanpHblil epeyeHb Y4eOHUKOB, PEKOMEHJOBAHHBIX K HMCIOJB30BaHUIO IIPU PEATU3alUN UMEIOIINX
rOCy/IapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTEeNIbHBIX MMPOrpaMM OOILEro, OCHOBHOTO OOIIET0, CPEIHErO
obmiero o0pa3oBaHMsl OpraHMU3ALMsAMH, OCYILECTBISIOLIMMH  00pa3oBaTENbHYIO  JESTEIbHOCTb,
YTBEPKACHHBIN Mpuka3oM Munucrepctsa npocsemienus Poceuiickoit denepannu ot 20.05.2020 Ne 254
(c m3menenusimu oT 23.12. 2020 r., mpuka3 Ne766).

e «MHcTpykuMs MO 3aMOIHEHHIO KJIACCHOTO KypHana». [IpuHsATa Ha 3acejaHUM MeJarornyeckKoro CoBeTa.
[Iporoxon Ne4 ot 30.03.2017r.

o «llonoxeHnne o MPOBENEHUU INPOMEKYTOYHON AaTTECTALMU YYallUXCSl M OCYIIECTBIEHUU TEKYLIETO
KOHTPOJISI MX ycrneBaemMocTw». [IpMHATO Ha 3acelaHnMM NMENarorMyeckoro CoBera, MpoTokos Ne6 ot
29.03.2019r.

o «[lonoxxeHue o mnopsAaKe pa3pabOTKM U YTBEpXKJIEHHs 00pa3oBaTeNbHOM Mporpammsl, pabounx
porpaMM y4eOHBIX KYpCOB IMpPEIMETOB, JUCHUIUIMH (MOIyJel), KaJleHAapHO-TEeMaTHYecKOro
I1aHupoBaHus». [IpuHATO Ha 3aceaHUM MeJaroruueckoro cosera, npotokoa Ne4 or 30.03.2017r.

e VYcraB 'KOY mkonsi-untepnara r. Kpacuonapa.



Tabauna TeMaTHYeCKOro pacnpeieieHusi 4YacoB:
(eéapuanm I, 2 uaca 6 neoenro)

Ne KosnvecTBo yacoB
n/n Paspennl, TeMbl ABTOpCKas Pabouas
nporpamMmma nporpamMmma
8 kn 9kn | 10kn | 11 kn | 12 kn
70 4 70 u 68 u 68 u 68 u
Su- 3u-
peseps | pezeps
1. Pa3nen 1. OcHOBHBIE NOHATHS XMMHH (YPOBEHb 51 68
ATOMHO-MOJIEKYJISIPHBIX MPeACTABJIEHHI)
[Tpeamer xumum. 6 9
IlepBoHa4YaIbHBIE XUMUYECKUE TTOHATHS. 14 19
Kucnopos. 5 7
Bonopo. 3 5)
Bona. PacTBopbl. 7 9
KonuuecTBeHHBIC OTHONICHUS B XHMHH. 5 5
OCHOBHBIE KJIaCChl HEOPraHUYECKUX COEIMHEHUM. 11 12
[ToBTOpeHue, 06001IeHNE 1 KOHTPOIb MO Pa3Aeny: 2
«OCHOBHBIC TTOHSITHS XUMUW
[ToBTOpEHNE HEKOTOPHIX BONPOCOB Kypca XUMUU 8 KII 2
2. Pa3nen 1. [lepuoanyeckuii 3aKoH u 7 10
NepuoNYecKasi CHCTEeMAa XUMUYECKHX 3JIeMeHTOB
JL.A. MenpneseeBa. CTpoenune atoma.
Ilepnonnueckuil 3aKOH U IIEPUOIUYECKAs CUCTEMA 7 10
XUMHYECKHUX DJIEMEHTOB
J.N. MenneneeBa. CTpoeHue atoma.
3. Pa3nen 2. Ctpoenue BemecTBa. XumMuieckas 7 12
CBSI3b.
CtpoeHnue BenecTra. XMMHUUIECKasi CBSI3b. 7 12
4, Pa3nen 3. MHoroo0pa3ue XuMH4YeCKMX pPeaKIuid. 15 24
Krnaccudukanus XHMHUECKAX PEaKIIHH. 6 9
XVMHYECKUE PEAKIIMH B BOJHBIX PacTBOpaXx. 9 15
5. Pa3nen 4. Muoroo6pasue BenecTs. 43 17
Hewmeramnsl. ["anoressi. 5 7
Kucnopon u cepa. 8 10
IoBTOpEHuUe, 00001IeHHE U KOHTPOJIb IO KYpcy 9 3
KJI
[ToBTOpEHNE HEKOTOPBIX BOMPOCOB Kypca XUMUH 9 K 2
6. Paszgea 1. MHoroo0pasue BeuecTs. 47
Aot u docdop. 9 14
Yriiepoa 1 KpeMHHUH. 8 14
MeTaibl. 13 19
7. Paznen 2. KpaTrkuii 0030p BaskHeimx 9 16
OpPraHMYeCKHX BElIECTB.
Kpatkwuii 0030p Ba)KHEHIINX OPraHMYECKUX BEIIECTB. 9 16
IHoBTOpEHUE, 00001IeHHE M KOHTPOJIb 10 KYPCY 3
XHMHH.




COAEPXAHHUE IMPOI'PAMMBbI
10 kaacc
(2 yaca B Hemenmo: Bcero 68 )

Pasznen 1. OcHOBHBbIE IOHATHS XUMUM

(YpoBeHb aTOMHO-MOJIEKYJISIPHBIX NpeAcTaBJIeHuii) 684

Ipeomem xumuu (94)

[Ipeamer xumun. XvMus Kak 4acThb €CTECTBO3HaHUs. BelecTBa u ux cBoicTBa. MeTo 1bl NO3HAHUS B
XMMHUU: HaOII0IeHHe, SKCTIepUMeHT. [IpreMbl Ge30macHoi paboThl ¢ 000pYAOBaHUEM U BEIIECTBAMH.
CtpoeHue miamMeHu.

Yucteie BemectBa U cMmecd. CrocoObl OYUCTKM BEIIECTB: OTCTaMBaHUE, (HIBTPOBAHHE,
BBINIAPUBAHUE, Kpucmaniuzayus, oucmumnayus. DU3NUecKue W XUMHUYECKHE SIBICHUA. XHUMHUYECKUE
peakuuu. [Ipu3HakKu XUMHUYECKUX PEAKLUN U YCIOBUS BOSHUKHOBEHHS M TEUCHUS XUMUYECKUX PEAKIIUMN.

Ilepsonauanvuvie xumuueckue nowsmus (194)

ATOMBI, MOJIEKYJIBI M HOHBI. BemiecTBa MOJEKYJISPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHS.
Kpucrannuueckue u amopdHble BemiecTBa. KpucTaqumueckue peLISTKU: HWOHHAsg, aTOMHas U
MOJIEKYJISIpHasi. 3aBUCHMOCTb CBOMCTB BELIECTB OT THUIA KpUCTaUIMueckodl pemérku. [Ipocteie u
CIIOXKHbIE BEHIECTBA. XHMMHYECKUH 3JIEeMEHT. MeTaiibl M HeMmeTauibl. ATOMHas €AMHULA MAaccChl.
OtHocuTenbHAsE aTOMHasi Macca. SI3bIK XUMHUHM. 3HAaKM XUMHYECKHMX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemiecTB. Xumuueckue (opmynbl. OTHOCHTENbHAsE MOJEKyNsipHas Macca. KadecTBeHHBbINH u
KOJIMYECTBEHHBI COCTaB BEIIECTBA. BbIUMCICHHS 10 XUMHUYECKUM ¢opmynaMm. MaccoBas H0s
XUMHUYECKOT'O 3JIEMEHTA B CIIOKHOM BELIECTBE.

BanenTHocTh XuMu4eckux 3jieMeHTOB. OmpeneseHre BaJICHTHOCTU 3JIEMEHTOB IO (opMyliaM
OuHapHbIX coequHeHuit. CocTaBieHne XUMUYECKUX POpMysT OMHAPHBIX COSIUHEHUHN IO BaJICHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE Y4YEHHE. 3aKOH COXpPAHEHHUS MacChl BEIIECTB. XHUMHUYECKHUE YPABHEHMS.
Krnaccudukanus XUMHUYECKHX peaklHid MO YUCIY M COCTaBY MCXOJHBIX M MOJYYEHHBIX BemiecTB. JKu3Hb
u nearenbHocTh M.B. JIoMoHOCOBa. XuMHUuecKkue ypaBHEHUS. THUIBI XUMHUUECKUX PEAKIUH.

Kucnopoo (74)

Kucnopon. Haxoxnaenue B mpupose. [lonydyenue kucinopoaa B 1a00paTopuu U MPOMBIIIIEHHOCTH.
dusndyeckue M XUMHUYECKHe cBoiicTBa kucinopoga. ['openme. Oxcupael. IIpumeHeHne xuciopona.
Kpyrosopor xucnopoga B npupozge. O30H, auioTponusi kuciopoaa. Bo3myx u ero cocra. 3ammura
aTMOC(epHOIo BO3/yXa OT 3arpsi3HEHUH.

Booopoo (5u )

Bonopon. Haxoxnenue B npupose. Ilonydenue Bogoposaa B 1a0OpaTOpuu U MPOMBIIUIEHHOCTH.
duznyeckne U XMMHUYECKHUE CBOMCTBa Bojopoaa. Bonopoa — BoccraHoBUTENb. Mephbl 6€30acHOCTH MpU
pabote ¢ Bogopoaom. [Ipumenenue Bogopoa.

Booa. Pacmsopul (9u)

Boga. MeTopl onpenenenus cocraBa BoAbl — aHanu3 U cuHTe3. dusnueckue cBoiicTBa BoAsl. Bona
B IIPUPOJIE U CIOCOOBI €€ OYMCTKU. Adpaiusi BoJbl. XMMHUYECKHE CBOMCTBA BOJbL. lIprMeHeHue BOJBI.
Bopa - pactBopurens. PactBopumocTs BeniecTs B BoJe. MaccoBast 10J11 paCTBOPEHHOTO BEILIIECTBA.

Konuuecmsennvie ommnowenus 6 xumuu (5 1)

KonunuectBennsle oTHomeHus: B xuMuu. KonmnuectBo Bemectsa. Monb. MoisipHas Macca. 3akoH
ABoraapo. Mossipablit 00beM ra3oB. OTHOCUTENBHAS TIOTHOCT Ta30B. OObEMHBIE OTHOIICHHS Ta30B TIPHU
XUMHUYECKUX PEAKIHUAX.

OcHosHbie Knaccobl Heopeanuveckux coeournerutl (12 )

Baxuelime kiiaccsl HEOpPraHU4ecKUx coeAnHeHn. OKcuapl: coctas, Kiaccupukanus. OCHOBHbIE
U KHUCJIOTHbIE OKcuibl. HomeHnknarypa okcunoB. @u3nNyecKue W XUMHUYECKHE CBOMCTBA, MOTY4YEHHE U
IIPUMEHEHNUE OKCHUJIOB.

I'unpoxcunpl. Knaccuduxanus ruapoxcuaoB. OcHoBanus. CoctaB. lllenoun u HepacTBOpUMBIE
ocHoBaHMs. Homenknarypa. @u3ndeckue U1 XMuMHUECKME CBOKMCTBA OCHOBaHMM. Peakuus HedTpanu3auu.
[Tonyyenue u npuMeHeHNUE OCHOBaHM. AMGBOTEPHBIE OKCUIBI U THAPOKCH/IBI.

Kucnotsl. CocraB. Knaccudpukanus. Homenknarypa. ®dusznueckue M XHMUYECKHE CBOMCTBa
KHUCJIOT. BBITECHUTENBHBIN P METAIIIIOB.

Comu. CocraB. Knaccugpukanus. Homenknatypa. ®dusnyeckue cBoiictBa cosieil. PacTBOpUMOCTD
coJiel B BojJie. XUMHUYECKHE CBOMCTBa cojieii. CrtocoObl mosydenus cojieil. [Ipumenenue comnen.



I'enernueckas CBSA3b MEXAY OCHOBHBIMM KJIACCAMU HEOPTaHUUYECKUX COEAMHEHUN.
TIloemopenue, 0600Owenue u kKoHmpoasb no pazoeny: « OcHosHvle nousmus xumuuy (2 1)
JemoncTpanuu. O3HakoMIIeHHE ¢ Ja0OpaTOPHBIM 000pYIOBaHUEM; TPUEMBI 0€30MacCHOM pabOTHI
¢ HuM. CrocoObl OYMCTKU BEIECTB: KpUCTauM3auus, quctwuianus. Harpesanue caxapa, HarpeBanue
napaduna. ['openne mapaduna. BzanmopeiictBue pacTBOpoB: KapOOHaTa HATPUS U COJSHOW KHUCIIOTHI,
cynbdara menu (I1) ¢ pacTBOpOM TIIFOKO3BI TTPH OOBIYHBIX YCIOBHSAX M IPY HAIPEBaHMH.
[Ipumepsl IPOCTBIX U CIIOKHBIX BEILECTB B Pa3HBIX arperaTHblx cocrosHusX. lllapocrep:kHeBbie
MOJIJIN MOJIEKYJl MeTaHa, aMMHuakKa, BOJAbI, XJIOpoBoAopoaa, okcuga yriepona (IV). Mopenu
KPUCTANIMYECKUX PEIETOK pa3sHoro tumna. ONBIThI, MNOATBEPKAAIOIIME 3aKOH COXPAaHEHUS MaccChl
BEIIIECTB.
dusnuecKkue U XMMHYECKHUE CBOMCTBA Kucinopona. llomydyenune u cobupaHue KHUCIOPOAa METOAO0M
BBITECHEHHS BO3JlyXa U METOJIOM BBITECHEHMs BOJbl. Y CJIOBUS BO3HUKHOBEHHUS U NPEKPALICHUs FOPEHHUS.
[Tonyuenue o3oHa. Onpenenenne cocraBa BO31yxa.
[Tony4yenue Bojopona B ammapare Kuma, mpoBepka BoJopoJa Ha YUCTOTY, TOPEHHE BOJOpOJa Ha
BO3JyX€ U B KUCIIOPOZE, COOMpaHUe BOJOPOIa METOJJOM BBITECHEHUSI BO3/lyXa W BOJBI.
Amnanu3z Bojpl. CuHTe3 Bozbl. B3auMoneiicTBue BoJbl ¢ HaTpUEM, KaJIbIIMEM, MAarHUEM, OKCUA0M
Kajpims, okcumom yraepona (IV), okcumom docdopa (V) u HCHbITaHHE TONXYYEHHBIX PAaCTBOPOB
MH/INKaTOPOM.
XUMUYECKUE COEAMHEHNS KOJIMYECTBOM BelllecTBa | MOJib.
OOpa3ibl OKCHJIOB, KHCJIOT, OCHOBaHUI M cosiell. HelTpanuzauus ménoyn KUCIOTOH B
MPUCYTCTBUHM UHJIUKATODPA.
JlaGopaTopHble onbIThbl. PaccMOTpeHHe BEIIECTB C pa3iUYHBIMM (PU3MUECKUMH CBOMCTBaMHU.
Pa3nenenue cmecu ¢ nomoipto MarauTa. [Ipumeps! puanyeckux 1 XMMUUYECKUX SIBICHUH.
O3HakoMiIeHHE ¢ 00pa3LiaMH IPOCTHIX (METAUIbl M HEMETAIJIbl) U CIOXKHBIX BELIECTB, MUHEPAJIOB U
ropHbIX nopoJ. Pasnoxenune ocHoBHoro kapoonara Meau (11). Peakuust 3amenieHust Menu xeje3oM.
O3HakomJIeHHE ¢ 00pa3LamMu OKCH/IOB.
BsaumozeiictBue Bogopoaa ¢ okcugaom meau (11).
OnbIThl, MOATBEPXKAAIOLINE XHMHUYECKHE CBOICTBa OKCHIOB, KHCIOT, OCHOBaHHMH, aM(OTEepHBIX
TUAPOKCHUJIOB U COJIEH.
IIpakT4yeckune padoThI
o [Ipuémbl 6e30macHoil paboThl ¢ 000pyAOBaHKEM U BemecTBaMu. CTpoeHue miIaMeHHu.
e OuncTKa 3arpsA3HEHHON TOBAPEHHOU COJIN.
o [losryueHnue u cBOMCTBA KACIOPOIA.
e [Tony4yenue BogopoJa u U3y4eHHE €ro CBOMCTB.
e [IpuroToBiieHHE pPACTBOPOB COJIEM C ONPENEIEHHOM MAacCOBOM JOJIEd PACTBOPEHHOIO
BELIECTBA.
e PerieHre SKCIEpPUMEHTANBHBIX 33ad MO TeMe «BaxHedme KiIacChl HEOPraHMYECKHUX
COCIMHEHUI.
PacyerHbie 3a1a4u:
Bbruuciienne OTHOCHTEIBHOM MOJIEKYJISIPHOM Macchl BeliecTBa 1o ¢opmyne. Beruucnenue
MaccoBOM JIOJIM 3JIeMEHTa B XWMHUYECKOM COEJUHEHHH. YCTaHOBJEHHME NpocTeimiel (Gopmybl
BELIECTBA [10 MACCOBBIM JI0JIIM 3JIEMEHTOB.
HaxoxxJieHne MaccoBOl [0 pacTBOPEHHOIO BEIIECTBA B pacTBOpe. Bbruncienne Maccsl
pacTBOPEHHOTO BELIECTBA U BOABI AJI1 IPUTOTOBJIIEHHS paCTBOPA ONPEAEIEHHON KOHIIEHTPALUH.
Bbruncnenus ¢ UCMoNIb30BaHUEM MOHSATUH «Macca, «KOJUYECTBO BEIIECTBa», «MOJISIpHAs Maccay,
«MOJISIpHBIN 00BEM». OOBEMHBIE OTHOILIEHHS Ta30B MPU XMMUYECKUX PEaKIUsX.

COJEPKXAHHE ITPOI'PAMMBI
11 kaace
(2 yaca B Hemeno: Bcero 68 )

Pasznes 1. Ilepuoguveckuii 3aK0H ¥ MePHOAMYECKAS CHCTEMA
xummnuyeckux 3jiemMeHToB /1. U. MenneneeBa. Ctpoenne atoma. 10 u
Ilepuoouueckuti 3aKon u nepuUOOULecKas CUCmema XUMU4eCKUx 2J1eMeHmos
JI.U. Menoeneesa. Cmpoenue amoma (10u)



[lepBoHayanbHbIE TOMBITKKA KJIACCU(MUKANMA XUMHUYECKHX dJeMEeHTOB. [loHsTHe o Tpymmax
CXOIHBIX 3JIeMEHTOB. EcTecTBEHHBIE ceMEICTBA 1IET0YHBIX METAJUIOB U TaJoreHoB. biiaropoiHeie ra3ul.

Ilepnonnueckuit 3axkon J[.M.Menneneesa. llepuonnueckass cucrema Kak €CTECTBEHHO—HAy4dHas
KiIaccupuKaluusg XUMHYECKUX dyeMeHTOB. TabmuuHas ¢opma TmpeacTaBieHHUs KilacCUPHUKAUU
XUMUYECKHX 31eMeHTOB. CTpykTypa Tabnuisl «llepuonnyeckas cucrema xuMmudeckux snementos JI. U.
MenneneeBa» (kopotkas ¢opma): A- u b- rpynmel, nepuoasl. PU3NYECKHH CMBICT MOPSIKOBOTO
3JIeMeHTa, HOMepa eproJia, HoMepa IPYIIbI (715 2JIEMEHTOB A-TPYIIII).

CrtpoeHue atoMa: sSApo U AJIEKTpOHHAs 000s0uka. CocTaB aTOMHBIX SiZiep: IPOTOHBI U HEHTPOHBIL.
W3oTonbl. 3apsa aTOMHOrO sjpa, MaccOBOE€ YWCIO, OTHOCUTENIbHas aroMmHas Mmacca. CoBpeMeHHas
(bopMyIMPOBKA MOHATUS «XUMUUYECKHH 3JIEMEHT.

DneKkTpoHHas 000J0YKa aToMa: MOHATHE 00 PHEPreTHUECKOM YpPOBHE (DJIEKTPOHHOM CJIOE), €ro
€MKOCTH. 3amoJIHeHUE JJIEKTPOHHBIX CJIOEB Y AaTOMOB JJIEMEHTOB IEPBOTO — TPETHEr0 IEPUOIOB.
CoBpemenHas (HOpMYIHPOBKA MEPHOIMUECKOTO 3aKOHA.

3HayeHue nepuoanudeckoro 3akoHa. Hayuneie noctmkenus [[. M. MenneneeBa: ucnpaBiieHHE
OTHOCHUTEJIbHBIX aTOMHBIX Macc, MpeACKa3aHue CYLIECTBOBAHUS HEOTKPBITBIX 3JIEMEHTOB, EPECTAHOBKU
XUMHUYECKUX 3JIEMEHTOB B Ieproauueckoi cucreme. XKusnp u aearensHocts . . Menneneena.

JdemMoHcTpanum:

Odu3nyeckue CBOWCTBA IIETOYHBIX METAUIOB. B3anmojeiicTBe OKCHUIOB HATpHs, MarHus,
docdopa, cepbl ¢ BOJOH, HCCIEOBAHNE CBOIMCTB MOJYYSHHBIX MPOAYKTOB. B3amMopeicTBre HATpus u
Kanusi ¢ Bojxoil. dusnueckue CBOICTBa rajioreHoB. B3anmmoaeiicTBue altOMHHHS C XJIOPOM, OpOMOM U
Honom.

Paznen 2. Ctpoenue BemecTBa. XuMuueckasi CB3b. 12 u

Cmpoenue sewjecmea. Xumuveckas cesaso (12u)

DNEeKTPOOTPULIATETLHOCTh XUMHYECKUX d3J€MEHTOB. (OCHOBHBIE BHUbl XUMHUYECKOW CBSI3U:
KOBaJICHTHAsT HETMOJISIpHAsi, KOBAJCHTHAs IOJIApHAs, HOHHAs. BaJeHTHOCTh »JJIEMEHTOB B CBETE
a5eKTpoHHOU Teopuu. Ctenenpb okucienus. [IpaBuia onpeneneHus cTerneHeil OKUCIEHUS JJIEMEHTOB.

JdemoncTpanum:

ConoctaBnenue (U3MKO-XUMHYECKUX CBOMCTB COEIUWHEHUNM C KOBAJIEHTHBIMH U HWOHHBIMU
CBA3SIMU.

Pazgen 3. MHoroo0pa3ue XuMH4YeCKHX peakuui. 24 4

Krnaccudpukanys XUMUYECKUX peaKIUil: peakluu COeIMHEHNUs, pa3IoKEeHus, 3aMelleHus, OOMEHa.
OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakuu. OKHUCINTENb, BOCCTAHOBUTENb, NPOLIECCH OKUCICHUS M
BoccTaHoBJeHMs. CocTaBlieHUE YpaBHEHUN OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUI C MOMOIIbIO
METO/a IEKTPOHHOTO OanaHca.

TennoBele 3PPEeKTh XMMHUYECKUX peakuil. DK30TEePMUUYECKHE U SHAOTEPMHUYECKHUE PEaKLIUU.
TepmoxumMuueckue ypaBHeHUs. PacueTsl 10 TEPMOXUMHUYECKUM YPaBHEHHUSM.

CKopocTh XMMHUECKUX peakinid. @akTophl, BIUSIOUINE HA CKOPOCTh XUMUYECKUX PEaKLIUM.
IIepBoHavabHOE MIPEACTABICHUE O KaTaJIU3e.

O6parumbie peaknun. [ToHATHE 0 XMMHYECKOM PAaBHOBECHH.

XHWMHYECKHE pEAKLIUU B BOAHBIX PACTBOPAX. DJIEKTPOJIUTHI U HEAIEKTpoauThl. Monbl. KaTnoHs! n
aHWOHBI. [ udpamuas meopus pacmeopos. DNEKTPOIUTHYECKass JAUCCOLMALNS KHCIOT, OCHOBAaHUH M
cosneil. CnaOble U cUJIbHBIE JIEKTPONUTHL. CTeneHs auccouuanuu. Peakuuu moHHOro ooMeHa. Y clIoBUs
TEUEHUs PEaKIMi WOHHOTrO OOMEeHa 10 KOHIAa. XHWMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCIMHEHMH B CBETE MPEJACTABICHUA 00 3JIEKTPOIUTUYECKON IUCCOLMALMH U
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuusixX. [lonamue o cudponuse coieli.

JdemoHcTpanum:

[IpuMepsl 5K30- ¥ SHTOTEPMHUYECKUX PEAKIIUH.

B3auMozeincTBre IMHKA C COJITHOM M YKCYCHOM KUCJIOTaMU. B3aumonencTBue rpanyaIupoBaHHOTO
I[IAHKA ¥ IITHKOBOU MBUIN C COJISIHON KUCIOTOM.

Bsaumopeiicteue oxcupa menu (II) ¢ cepHoil KMCIOTOM pa3sHOW KOHLIEHTPALMM INPU Pa3HBIX
TEeMIIepaTypax.

['openue yris B KOHIEHTPUPOBAHHOM a30THOM KUCIIOTE.

I'openue cepsl B pacIuIaBiICHHOM CEIIUTPE.



HcnbiTanue pacTBOPOB BEILIECTB HA AIEKTPUUECKYIO IPOBOJAUMOCTb.
JIBM>KEHUE NOHOB B DJICKTPUUYECKOM TI0JIE.
IIpakTnyeckue padorsi:
e lI3yueHue BIUSHUS YCIOBUI TPOBEACHUS] XUMUYECKOM pEaKIIUKA Ha €€ CKOPOCTb.
e PerieHre 3KCEpUMEHTANIbHBIX 3a7a4 1o TeMe «CBOMCTBA KHUCIOT, COJEH M OCHOBAaHMUM Kak
3JIEKTPOJUTOBY
JlaGopaTopHbIe ONBITHI:
Peakiiun oOMeHa MEXTy pacTBOpaMH AJICKTPOJIUTOB
Pacuernbie 3agaun: BolunciieHUS 110 TEPMOXUMUYECKUM YPABHEHUSM PEAKLIUM.

Pasnen 4. Muorooopasue Bemectn. 18 u

Hememannwi. Ianocenwvi. (74). Hemetamnel. ['asorensl. IlomokeHre B NMEpUOAMYECKONW CUCTEME
XMMHUYECKHUX 3JIEMEHTOB, CTpoeHHe uX aromMoB. Haxoxxnenue B mpupojge. dusnueckne U XUMHYECKUE
CBOMCTBA rajgoreHoB. CpaBHUTENIbHAS XapaKTEPUCTUKA rajJoreHoB. [loaydyeHne u npuMeHeHue rajoreHoB.
Xiop. @usznuecknue U XUMUYECKUEe CBOMCTBaA Xxiopa. IIpumenenue xnopa. Xuoposogopon. dusndeckue
coiictBa. [lonyuenue. Consgnas kuciota u e€ conu. KauecTBeHHass peakuusi Ha XJIOPUA-HUOHBI.
PacnioznaBanue Xa0puaoB, OpOMHI0B, HOJUI0B.

Kucnopoo u cepa (10uy) llonoxxeHue B TMEPUOIUYECKON CHCTEME XHUMHUYECKHX 3JIEMEHTOB,
cTtpoenue ux aromoB. Cepa. Amtorpornus cepsl. Puznueckue U XUMUYECKUe cBoiicTBa. Haxoxaenue B
npupoge. I[lpumenenue ceprl. CepoBomopon. CepoBojopoaHas KucioTa W ee coinu. KauecTBeHHas
peakius Ha cynbdua-uonel. Oxcup cepsl (V). dusndeckne m XUMUYECKUe CBoWcTBa. [IpumeHeHwmeE.
Cepnucras kucnora u ee conu. KauectBennas peakuusi Ha cyiabput-uonsl. Okcun cepol (VI). Cepnas
KHMCII0Ta. XMMUYECKHE CBOMCTBA pa30aBICHHON M KOHLIEHTPUPOBAHHOUM cepHOM KuciaoThl. KauecTBeHHas
peakiusi Ha Cynb(haT-MOHbI. XUMUYECKUE PEaKIUu, Jie)Kallue B OCHOBE IMOTYyYEHHUS CEPHOU KUCIOTHI B
IIPOMBILIEHHOCTH. [I[puMeHeHne cepHOM KUCIOTHI.

Hemoncrpaumnu: Ousnyeckue CBOWCTBA FaJIOr€HOB.
[lonydyeHue xy0poBOAOpOZAa M PAaCTBOPEHUE €r0 B BOJE. AJIOTPONHbIE MOAU(PUKALUU CEpPHI.
OO0pa31bl NPUPOAHBIX CYIb(YUIOB U CYIb(ATOB.
IIpakTnueckue padorsi:
e [losryueHune CONSIHON KUCTIOTHI U U3yYEHUE €€ CBOMCTB.
e Pemenne skciepuMeHTaNbHBIX 3a1a4 1o TeMe «Kucnopon u cepay.
JlabopaTopHbIe ONBITHI:
BrITecHeHue rajjoreHaMu Apyr Apyra U3 pacTBOPOB UX COSAMHEHUH.
O3HakomJIeHHEe ¢ 00pa3lamMH cepbl U €€ MPUPOIHBIX COETUHEHUH.
KauectBennsie peakuuu cynbGua-, CymbGUT- U Cyab(}ar- HOHOB B PacTBOpE.

PacuerHble 3agauyu: BpuncieHus Mo XMMHYECKHM YpPaBHEHHUSM Macchl, 00bEMa U KOJIWYECTBA
BELIECTBA OJIHOTO M3 MPOAYKTOB PEaKIMM IO Macce HMCXOAHOIO BEIIeCTBA, OOBEMY WM KOJIUYECTBY
BEIIECTBA, COAEPIKALLETO ONPEACIEHHYIO OO0 IPUMECEH.

Ilosmopenue, 0606uenue u konmpoas no kypcy 11 xn (3 u)

COJAEPXAHMUE ITPOI'PAMMBbI
12 kaacc
(2 yaca B Henento: Beero 68 )

Pa3nen 1. Muoroo6pa3ue BemectB. 47 4

Azom u gpocpop (14u) IonoxeHre B MEPUOUUECKON CUCTEME XMMHUCCKUX SJIEMEHTOB, CTPOCHHE
UX aTOMOB. A30T, GU3NUECKUE U XMMUYECKHE CBOMCTBA, MMOJIyueHHe U puMeHeHne. KpyroBopot a3ora B
npupoge. AMMuak. @u3znueckre M XMMHYECKUE CBOMCTBA aMMMaka, MoJydeHue W npuMeHeHune. Conu
aMMOHHMs. A30THasi KUCJIOTa U ee cBoicTBa. OKMUCIMTENbHbIE CBOMCTBA a30THOW KuCIOTHI. [lomydyenue
a30THOM KHUCJIOTHI B jaboparopuu. XHUMHUYECKHE PEaKIUH, JeKallle B OCHOBE IOJyYEHHUS a30THOM
KHUCIOTHl B MPOMBINUICHHOCTH. IlpuMmeHeHue a3oTHOM KuciaoTel. CoiM a30THOM KHCIOTBI U HX
npUMeHeHHne. A30THbIE yI0OpEHUSI.

®ocdop. Amnorponus pochopa. Puzndeckre u XuMuueckre cBoiucTra ocdopa. Oxeun pocdopa
(V). Oprodochopnas kucimora u ee conu. DocopHbIe yIo0peHHUs.



Venepoo u kpemnuti (14y) TlonoxeHue B MEPUOIUYCCKON CHUCTEME XUMHUECKUX 3JICMCHTOB,
CTPOCHUE UX aTOMOB. YTJepoa. AioTponus yriepoaa. PU3nyeckue 1 XUMUYECKHE CBOMCTBA yIJIepoa.
AncopOrusi. YrapHblil ra3, cBoiictBa M (pu3HMoNOrnyeckoe AeicTBUE HAa OpPraHu3M. YTJIEKUCIHBIM ras.
VYronbpHas kucinora u ee cond. KadecTBeHHble peakiuu Ha kapOoHaT-uoHbl. KpyroBopoT yriepoaa B
npupoae. OpraHn4eckre COeIMHEHUs yIilepoia.

Kpemnunii. Oxcun kpemuus (4). KpemuueBas kuciota u ee conu. Cmexno. [lemenm.

Memannvr (19u) TlonoxeHHe METANIOB B IEPUOIUYECKONW CHUCTEME XHMMHUYECKHX SJIEMEHTOB,
CTPOE€HHE HX aToMOB. Meramnueckass cBsi3b. DU3MUYECKHE CBOMCTBA METAJUIOB. Ps aKTMBHOCTH
METAJUIOB (JEKTPOXUMHUUCCKUHN DSl HANPSOHKEHUH MeTano). XMMHYECKHe CBOMCTBa MeTayioB. OOmue
crocoObl moay4yeHus: MeTamuioB. CIuiaBbl METAIIOB.

[lenouynsie Metamibl. IlonokeHne MIEIOYHBIX METAJUIOB B IEPUOJIUUYECKON CUCTEME, CTPOCHUE UX
atomoB. Haxoxnenne B mnpupone. PuznueckMe M XUMHYECKHE CBOWMCTBA ILEJIOYHBIX METAILJIOB.
[IpuMeHeHne MENTOYHBIX METAIIOB U UX COCIMHEHUN.

[l{enouyHo3emenbHble MeTaUIbl. [lonoXkeHue MIeT0YHO3EMENbHBIX METAJUIOB B NEPUOINYECKON
CUCTEME, CTpPOCHHME HuX aroMoB. Haxoxzaenue B npupone. MarHuil M KanblUi, UX BaXHEHIINE
coequHeHus. JKeCTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUSI.

Amovmunuil. IlosoxeHue anOMHHHS B IEPUOAMYECKOM CHUCTEME, CTPOEHHE €ro aroma.
Haxoxnenue B mpupone. dusnyeckue U XMMHUYECKUE CBOWCTBA antoMUHMs. [IpuMeHeHHe anmtoMuHUA.
AM}OTEPHOCTH OKCHJIA U TUAPOKCUIA ATTFOMUHUS.

Kenezo. Ilonoxxenue xenesa B MEpUOAUYECKON cHUcTeMe, CTpoeHue ero atoma. Haxoxnenue B
npupoae. dusnyeckue U XMMUYECKHE CBOMCTBA Keje3a. BaxHeHIne COeOUHEHMS JKelie3a: OKCHJbL,
ruapokcubl ¥ cou xxenesa (1) u xxenesa (111). KauecTBeHHBIC peakiinu Ha HOHBI Fe?* u Fe*".

JdemoHcTpaumuu:

[Tonydyenue ammuaka W ero pactBopeHue B Boje. O3HakoMieHHE ¢ OoOpa3liaMd MPHUPOAHBIX
HUTPATOB, PochaToB.

Mognenn KpUCTaJUIMUECKUX PemETokK anmasza u rpadura. OOpasibl NPUPOAHBIX KapOOHATOB U
CHJIMKATOB.

OOpasupl  BaKHEUIINX COCTUHEHUI HATPHS, Kalus, MPUPOTHBIX COSAMHEHUN MAarHus, KalblIus,
ATIOMHUHMS, Pyl >kene3a. B3aumoneilcTBUE IIETOYHBIX, IIETOYHO3EMENbHBIX METAUIOB U alllOMUHHUA C
BooM. CKUraHue )xene3a B KUCIOPOJE U XJIOPE.

IIpakTnyeckue padorsi:

e [lonyueHre aMMHaKa U U3y4eHHUE €ro CBOMCTB.
e [Tonyuenue okcuaa yraepoaa (1V) u uzydenue ero coiicts. Pacno3HaBanue kapOOHATOB.
e PemieHne skciepUMEHTANIbHBIX 337a4 110 TeMe «MeTalIbl U UX COCTUHEHUSI.

JlabopaTopHbIe ONBITHI:

B3anMopeiicTBre cosield aMMOHHS CO IIEJIOYAMM.

KauecTtBeHHas peakuus Ha yriIeKUCIbIN ra3.

KauecTBeHHbIE peakIuy Ha KapOOHAT - HOH.

N3zyuenne o0pa3noB MetamioB. B3anumoseiicTBue MeTamioB ¢ pactBopaMu coneid. O3HaKoMIIeHHE
CO CBOMCTBAMHU M MpPEBpALLEHUSIMHU KapOOHATOB U TUpoKapOoHaToB. [lomyueHue ruipokcuaa anrOMUHUS
Y B3aUMOJICMCTBHUE €0 C KUCI0TaMu U 1enodamu. KauecTBeHHbIE peakiiuy Ha HOHbI Fe?" u Fe®'

PacuetrHble 3agaun: BerunciieHus: Mo XMMHUYECKHM ypaBHEHHUSIM MaccChl, 00bEMa WM KOJIWYECTBA
OJTHOTO W3 MPOJYKTOB PEaKIUH IO Macce MCXOAHOTO BelecTBa, 00BEMY WM KOJIUYECTBY BEILECTBA,
COJIEpIKaIIero OnpeeIEHHYIO JOI0 MpuMecei.

Pa3nen 2. Kparkuii 0030p BakHeil X opraHuvdeckux BeuiecTn. 16 u

Kpamxuii 0630p sascnetiviux opeanuueckux eewecms. (16 u)

[Ipeamer oprannueckoil xumMun. Heoprannueckue 1 OpraHMuecKre COeMHEHN. YTJIEpO] — OCHOBA
XU3HU Ha 3emsie. OcCOOEHHOCTH CTPOEHUS aToMa YIiiepoJa B OPraHUYECKUX COSTUHEHUSX.

VYrneopopossl. [IpenenbHble (HaChIIEHHBIE) YTII€eBOA0POAbl. MeTaH, 3TaH, NpomnaH — NpocTeine
MIPEICTaBUTENHN MIPeIeTIbHBIX YIIIeBOA0pOA0B. CTpyKTypHBIEe (hOPMYIIBI YIIIEeBOA0POI0B. ['oMonoruueckuii
PAI IpENEIbHbIX YIIIeBOAOPOoAOoB. ['omonoru. Pu3nueckue 1 XUMHUYECKUE CBOMCTBA IIPEIEIbHBIX
yIJIeBOAOPOA0B. Peakunu ropenus u 3amenieHus. HaxoxaeHue B mpupojie NpeneabHbIX YIIIEBOAOPOIOB.
[IpumeneHnue meTaHa.

HenpenenbHble (HEHACHIILIEHHBIE) YIIIEBOJOPOIbl. DTUICHOBBIN Psii HEMPEACIbHBIX YTIEBOIOPOIOB.
OtuneH. Pu3znyeckre 1 XMMUYECKHE CBOWCTBA 3TUIIeHA. Peakius npucoequHenus. KauecTBeHHbIE peakinu



Ha sTuieH. Peakunsa nonmumepusanuu. [lonmnatunen. [lpumenenne stuneHa.

ATETUIIEHOBBIN PSAJT HEMPEIETbHBIX YIIeBOI0POo10B. AnieTuiieH. CBolicTBa anetuiieHa. [Ipumenenne
aleTuiIeHa.

[TpousBoaHbie yrieBoaopoaoB. Kpatkuit 06030p opraHMuecKuxX COeUHEHH: OJHOATOMHBIE CIIUPTHI
(MeTaHOJ1, 3TaHOJT), MHOTOATOMHBIE CITUPTHI (3THJICHTJIMKOJb, [NIULIEPHH ), KAPOOHOBBIE KUCIOTHI
(MypaBbUHas1, YKCYCHasl), CIIOXKHbBIE d(HUPBI, )KUPBI, YTIIEBOABI (TJIF0K03a, caxapo3a, Kpaxmall, [eJIIi0103a),
aMUHOKHCIIOTHI, Oeku. Poib 6eIKkoB B opranusme.

[TonsiTre 0 BBICOKOMOJIEKYSPHBIX BellecTBax. CTpyKTypa MOJIMMEpPOB: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETIeHb MoInMepHu3anuu. [lonustuien, noaunponuieH, HOJTUBUHUIXIOPHI.

JdemoncTpanuun: Mojienu MOJIEKYJT OpraHUYeCKUX COoeqMHeHUu. ['opeHue yrieBonopooB u

oOHapyKeHHe MPOIyKTOB Ux ropenus. [lonyuenue stunena. KauecTBeHHbIE peakiK Ha STHIICH.

PactBopenue sTunoBoro cnupra B Boje. PacTBopeHue riaunepuHa B BoJe.

[TonydyeHue u CBOMCTBA YKCYCHOM KHCIIOTHI.

HccnegoBanue CBOMCTB AKUPOB: paCTBOPUMOCTH B BOJIE U OPTaHUUECKUX PACTBOPUTEIISX.

KauecTBeHHas peakuus Ha TIIOKO3Y U KpaxMad.

OO0pa3upl U3l U3 NOJUITUIIEHA, TOJIUIIPONIUIICHA.

Ilosmopenue, 0606wenue u KOHMpObL No Kypcy xumuu (3 )

TPEBOBAHUSA K YPOBHIO ITIOAT'OTOBKH BBIITYCKHUKOB
OCHOBHOHM OBIIEOBPA3OBATEJIbHOM IIKOJIBI
B pesynomame usyuenus xumuu 6 10 - 12 xnaccax yuenux 0onsicen
3HATH / IOHUMATH

® XUMUYECKYI0 CUMEOJUKY: 3HAKU XHMHUYECKUX DIIEMEHTOB, (POpPMYJIbl XUMHYECKHX BEIIECTB U
YpaBHEHHSI XUMHUYECKUX PEaKInii;

® adICHellWUe XUumMuyeckue NOHAMUA. XVUMHUYECKUHA JIIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIbHbBIC
aTOMHasi ¥ MOJICKYJISIpHAsE MacChl, MOH, XMMHUYECKas CBsI3b, BEIIECTBO, KJacCH(UKAIUS BEIIECTB, MOJb,
MOJISIpHAsi Macca, MOJIApHBIH 00beM, XUMHMUEcKas peakius, KiacCHu(UKalus peakiui, 3JIEKTPOJIUT H
HEDJICKTPOJIUT, DJIEKTPOJIUTHYECKAsT JHCCOIMAIUS, OKHCIUTEIh W BOCCTAHOBUTENb, OKHUCICHHE W
BOCCTaHOBJICHHE;

® OCHOGHblE 3AKOHbB! XUMUU. COXPAHEHMs] MacChl BEILECTB, MOCTOSHCTBA COCTaBa, MEPUOJUYECKUN
3aKOH;
yMeThb

®  Ha3bl6AmMb: XUMUUECKUE JIEMEHTHI, COEIMHEHNS N3YUYEHHBIX KIIaCCOB;

® 00vACHAmMb: (DU3NYECKHI CMBICT aTOMHOIO (TOPSIKOBOIO) HOMEpa XMMHUYECKOIO »3IIEMEHTa,
HOMEPOB TPYIIBI M TEPHOAA, K KOTOPBIM DIIEMEHT MPHHAUICKHUT B Iepuoandeckor cucreme J[.U.
MeHieneeBa; 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB 3JIEMEHTOB B IpefesiaX MajblX MEepHOJOB M TIaBHBIX
MOJITPYII; CYIIHOCTh PEAKINK HOHHOTO OOMEHa;

e Xapaxkmepu3oeamp: XUMUYECKHE IEMEHTHI (OT BOAOPOAA IO KAIbLMA) HA OCHOBE UX MOJIOKEHHUS B
nepuoanueckoi cucteme J[.M.MenneneeBa u 0COOCHHOCTEH CTPOEHUS MX aTOMOB; CBSI3b MEXIY COCTaBOM,
CTPOEHHUEM U CBOWCTBAMHM BEIIECTB; XMMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEILIECTB;

e onpedenamp: COCTaB BEIIECTB MO UX (QopMmysaMm, MPUHAAICKHOCTh BEIIECTB K ONPEAEICHHOMY
KJIacCy COEAMHEHUH, THUIbl XMMUYECKUX pPEaKLU{, BaJICHTHOCTh M CTENEHb OKUCIEHUS JJIEMEHTa B
COCJIMHEHUSX, THUN XUMHUYECKOW CBS3M B COCIMHEHHUSIX, BO3MOXHOCTh MPOTEKAHHS pPEAKIUH HWOHHOTO
oOMeHa;

e cocmagnamyp. (GOPMYIIBI HEOPTaHWYECKUX COEIWHEHHWHA HW3YYEHHBIX KIIACCOB; CXEMBI CTPOCHHS
aToMoB mepBbIX 20 sieMeHTOB mnepuoauyeckor cuctembl J[.J.MenneneeBa; ypaBHEHHS XHMHYECKUX
peakumii;

® oOpawampca ¢ XUMUIECKOH MOCy0i 1 1a00paTOpHBIM 000y I0BaHUEM;

® PACNO3HAGAMb ONBIMHBLIM Hymem: KUCIOPOJ, BOJIOPOJ, YIJIEKHCIBIM ras3, aMMHuak; pacTBOpPHI
KHCJIOT U HIETI0YeH, XJIOpHI-, CyIb(aT-, KapOOHAT-UOHBI;

® @bIYUCAAMDB: MACCOBYIO JIOJIO XMMHYECKOIO AJIEMEHTa Mo (popmysie COeAMHEHHsI; MAaCCOBYIO JOIIO
BEIIIECTBA B PAacCTBOPE; KOJIMYECTBO BEIIECTBA, 00BEM HIIM MAcCy IO KOJIMYECTBY BELIECTBA, 00BEMY WIIH
Macce peareHToOB WX MPOAYKTOB PEAKIINH;

* HICM0JI30BATh NPHOOPeTeHHbIE 3HAHUS U YMEHHUS B MPAKTHYECKOi 1eATeJbHOCTH U



KIACCy COCAMHCHMI. THIBI XUMHYECKHX PCaKLUNH, BaTeHTHOCTH W CTermeHs OKHCIICHHS J]IEMEHTa B
COCAMHCHUAX, THUIl XHMHYECKON CBS3H B COCAMHCHUSAX, BO3MOKHOCTH MpPOTEKAHHS PeaKUMi HOHHOIO
oOmeHa:

* cocmasasams: (HOPMYITbl HEOPraHMYECKHX COCAMHCHHH W3YYEHHBIX KITaCCOB: CXeMb CTPOEHHS
aTOMOB TepBbIX 20 571eMEHTOB TepHOaHYecKOl cuctemsl JI.UM.Menzeneesa; YPaBHEHHUS XHMHYECKHX
peaKkuHii:

* 0OPAMAMBCH ¢ XMMHYECKOT Mocy 108 1 1abopaTopHbmM obopynoBanneM:;

*pacnosnasame onvimHLIM  nymem: KHCJIOpOZL. BOIOpOA. yriekHcnsli ras, aMMHaK; pacTBOpEI
KHCIOT M WE0kCH. XA0pH -, CyibdaT-, KapGoHaT-HOHBI:

® GBINUCTANIL: MACCOBYIO J10/1H0 XMMHYECKOTO 3MIEMEHTa 110 dopmyne coenureHns: MaccoByI 10110
BCILECTBA B pacTBOPe: KOJMYECTBO BEIIECTBA, 0OBEM HITH Maccy 1o KOJTMYeCTBY BellecTBa, o0wvemy uin
MACCe peareHTOB 1iIH NPOTYKTOB PeaKInu;

* HCNOIB30BATE  NPHOGPETEHHDbIE 3HAHHS YMEHHSl B NPAKTHYECKOH IeATeTbHOCTH §
MOBCCAHEBHON usun Uisi: Ge30macHoro obpaienus ¢ BemecTsamn u MaTepHallaMH; 3KOJOIHYECKH
'PAMOTHOTO TNOBE/ICHHS B OKPYKAOMIEH cpejie; ONeHKH BIMAHAS XHMHYECKOTO 3arps3HeHus OKpyKaromieH
CPCIIbI HA OPraHU3M 4YeT0BEKA: KPHTHYECKOH OLEHKH uH(Opmanun o BCIICCTBAX, HCTIONB3YEMBIX B GBITY;
IIPHTOTOBJICHHSI PACTBOPOB 3a1aHHOM KOHIEHTpaluu,

Pybpuka 3nars/monnmarsy BKIIOYAET  TpeGoBaHus K yaeOHOMY MmaTepuany, KOTOpBIit
YCBAHBAIOTCS W BOCIIPOM3BOAATCS YYAlLIHMHKCS,

PyGpuka «Ymerts» Brmouaer TpeOOBaHUs, OCHOBaHHbIe Ha Gollce CJIOKHBIX BHIAAX AEATEIBHOCTH, B
TOM 4HCIe TBOPYECKOH: OGBSCHATH, H3yYaTh, PacTiO3HaBaTh ‘W ONHCHIBATE, - BBISBIIATS, CPaBHHBATE,
OTpPEICIsTE,  AHATH3HPOBATL M OLIEHHBATH. TPOBOANTE  CaMOCTOATENBHBIN MOMCK  HEOOXOIHMOI

HHQOpMaLHn 1 1.1,
B pybpuke «Menomasszosars MPHOOPETEHHbIC 3HAHHS H yMeHHs B NIPAKTHYECKOH ICSTENBHOCTH H
MOBCCAHCBHOR KM3HM»  1IPe/ICTABICHBI TPEGOBAHKS, BRIXOLSIIIHE 33 paMKn y4eGHOTO mpomecca

HAIIC/ICHHLIC Hy PCLLICHHE pu‘}}iou()'patmblx KH3HCHHBIX 3aj/1ay,

CIIHCOK PEKOMEHYEMOI1
YYEBHO-METOAMYECKOH JIMTEPATYPEL

I. CGopauk pabounx MPOTPAMM K NIPEIMETHOH JMHUW y4yeOumkos [.E. Pymutuca, @I,
Penpvana 0CHOBHOTO 0611ero 00pasoBaHms M0 XUMHK 1715 8-9 K1accoB (paGoune mporpammbr,
XHMHA, 8-9 Knaccel, s 001meobpaszoBaTebHBIX YUPEXKACHUH, cocTasuTens HH. [ apa, Mocksa,
«IlpocBemenner, 2013 r.)

2. XHUMMUSI 8 knace. Asroper: I'.E. Pymurne, ®.T, Denpavan; Mocksa «IIpocBemenne» 2016r.
3. XHUMHS 9 knace. Astopsl: I'.E. Pymsutue, ®.I. ®enpavan; Mocksa «IIpocBemenne» 2018r.
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