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PABOYASA ITPOTPAMMA

10 XUMHUHn

g 8 Kiacca

Uubucosoit Onbru AneKcaHpOBHBI
PaGouast mporpamma pazpadorana Ha ocHoBe @I'OC BTOpOro mokoJieHus, Ha 6a3e MporpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHus 10 XUMHH (0a30BbIi

ypoBeHb) u aBTopckoit mporpammel O.C. I"'abpuensina, A.B. Kynmosoii [Iporpamma ocHOBHOTO 00111€T0 00pa30BaHus 10 XUMHUH. 8-9 Kiacchl. M:
Hpoda, 2018 .

KosamnyecTBo yacoB 1o yueOHOMY I1aHy KOkl — 70 4acoB

2024-2025



IosicHuTedLHAS 3aIUCKA

Pabouast mporpamma ydeOHOro Kypca Xxumuu 8 kjacca coctaBiieHa Ha ocHoBe DPI'OC BToporo mokosieHus, Ha Oasze
MIpOTrpaMMBbl OCHOBHOTO 00111ero 00pa3oBanus Mo XuMuu (6a30BbIi ypoBeHB) 1 aBTOpckoi mporpammbl O.C. ['abpuensna, A.B.

Kymnmosoii [IporpamMmma ocHoBHOT0 00111€Tr0 00pa3zoBanus no xuMu. 8-9 kimnaccel. M: Jlpoda, 2015 .

U cooTBeTCTBYEeT DenepabHOMY rOCYIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIApPTy OCHOBHOTO 00Imero odpazoBanus. Pabouas
nporpamma paspaboTana B cooTBeTcTBuH ¢ OCHOBHOW 00I11€00pa3oBaTeIbHON MPOrpaMMOi OCHOBHOTO OOIIETO0 0O0pa3oBaHMUS
MBOY COII Ne 6.

JlaHHas mporpaMma paccunTtana Ha 1 rox — 8 kiacc.
O6muiee yncio yaeOHbIX yacoB B 8 kimacce - 70 (2 4 B HEACN0).

Jannast paboyasi mporpamMma BXOJUT B 00pa30oBaTebHy0 0071acTh «ECTECTBEHHO - HAyUHbIE TIPEIMEThD.

IlnaHupyeMble pe3yabTaThl (IMUYHOCTHLIE, IPEAMETHbIE H MeTanpeAMeTHbIe) 0CBOEHHS YUeOHOI0 IMpeaMeTa, Kypca

JInuHOCTHBIE pe3y/IbTaThl

OCO3HaBaTh €IMHCTBO U IIEJOCTHOCTh OKPY>KAIOIIET0 MUPa, BOBMOXXHOCTH €0 MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE
JOCTIKEHUM HayKH; IOCTENIEHHO BBICTPAUBATh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHE: OCO3HABATh MOTPEOHOCTh U TOTOBHOCTh
K caM000pa30BaHUIO, B TOM YKCJIE U B paMKaX CaMOCTOSITEILHOM JIEITEIbHOCTH BHE IIKOJIbI, OIICHUBATh KU3HECHHBIE CUTYAINH C
TOYKH 3peHHsI 6e3011acHOr0 00pasa >KM3HU U COXPAHEHHUS 3I0POBbsI; OLIEHUBAThH KOJIOTMUECKHUI PUCK B3aUMOOTHOILIIEHUH YeJI0BeKa
U pUpoJibl; GOPMUPOBATH FKOJOTUYECKOE MBIIUICHHE: YMEHUE OLEHUBATH CBOIO JIEATEILHOCTh U MOCTYNKHU APYTHX JIIOAEH C

TOUYKH 3PEHUSI COXPAHEHUS OKPYXKAIOIIeH Cpelibl - rapaHTa KU3HM U Osarononyuus mozeit Ha 3emiie IlpeaMeTHble pe3ybTaThl

OIIPCACIIATL POJIb PA3JIMIHBIX BCHICCTB B MPUPOJAC U TCXHUKC, 00BACHATH POJIb BCOICCTB B UX KPYTrOBOPOTC, pAaCCMOTPCHHUC
XUMHUYCCKHUX IMPOLCCCOB: - IPUBOAUTD IIPUMCPBI XUMHUYCCKUX ITPOLCCCOB B IIPUPOIC,; - HAXOAUTDb YCPThI, CBUACTCIIbCTBYOIINC 00



O6HII/IX IMPHU3HAKAX XUMHUYCCKUX IMPOUCCCOB N UX PA3JINIUAX, HCIIOJIb30BAHUC XUMHNYCCKHUX 3HAHUU B 6BITyI - OOBSACHSITH 3HAUCHUE
BCIICCTB B XM3HHU U XO3SIUCTBE YCJIOBCKA, 00BACHATH MHP € TOYKHU 3PCHHA XUMHH: — IICPCUUCIIATL OTIININTCIBHBIC CBOMCTBA
XUMHUYCCKHUX BCHICCTB, — pPa3JIM4aTb OCHOBHLIC XUMHYCCKHUC IIPOLCCCHI; - OIPCACIIATH OCHOBHBIC KJIACCHI HCOPIraHUYCCKUX
BCIICCTB, - IOHUMATb CMBICII XUMHUYCCKUX TCPMHUHOB; OBJIAICHNC OCHOBAMH METOJO0B IIO3HAHUS, XapPaAKTCPHBIX JId €CCTCCTBCHHBIX
HAYK: - XapaKTCPU30BaTb MCTOIbI XUMHYECKOMN HAaYKHU (Ha6JII-OI[€HI/Ie, CpaBHCHHC, DKCIICPUMCHT, I/ISMepeHI/Ie) N UX POJIb B ITIO3HAHUHU
MMpUupoAbI;, - MPOBOAUTH XUMHUUCCKUC OIILITBI U 3KCIICPUMCHTBI U O00BACHATL HX pE3yJIbTAaThl; YMCHHC OLICHHBATH ITOBCACHHUC
YCJIOBCKA C TOYKHU 3PCHUA XAMHYECKON 0€30I1aCHOCTH 110 OTHOIICHUIO K YCJIOBCKY U IIPUPOAC: - UCITI0JIb30BATh 3HAHUA XUMHWHU ITIPH
CO6J'IIOI[GHI/II/I IMpaBUJI UCIIOJIb30BAHUA OBITOBBIX XMMHUYECKHX npcruaparoB; - pas3jiniaTb OIMMACHbLIC U Oe30macHbIe BCIICCTBA

MeTtanpeameTHbie pe3yJabTaThl dbopmupoBaHue

YHUBEpCAIbHBIX YUeOHBIX AercTuit (YY)

Perynatusabie YVY]I: camocTosTensHO OOHApY:KMBaTh W (POPMYJIHUpPOBATH Y4eOHYIO MpoOJieMy, ONpeAesaTh Ieib Yy4yeOHOU
JESTeIbHOCTH; BEPCHUU pEIICHUs NpoOJeMbl, OCO3HABaThb KOHEUYHBIM pE3yNbTaT, BbIOMpaTh U3 MPEAJIOKEHHBIX W HCKATh
CaMOCTOSITENIbHO CPE/ICTBA JOCTHXKEHHUS 1I€JIN; COCTABIATh (MHAMBUAYAIBHO WU B TPYIIIE) TUIaH PeLIeHHs Mpo0ieMbl padoTast mo
IJIaHy, CBEPATH CBOU ICUCTBUS C LENbIO U, TPU HEOOXOAUMOCTHU, UCTIPABIIATH OIIMOKH CaM BBIJIBUTATh CAMOCTOATENBLHO B IMAJIOTE

C YYHUTCJICM COBCPHICHCTBOBATb CAMOCTOATCIIBHO BLIpa60TaHHLIe KpUTCPHUH OLICHKH

HIkonbHBIE: OOHAPYKUBAET U HOPMYIHPYET yueOHYI0 MpoOaeMy Ol PyKOBOACTBOM YUHUTENs, CTABUT LI€b AEATEILHOCTH Ha
OCHOBE TIOCTaBJICHHON MPOOJIEMBI U MIpearaeT HECKOJIbKO CIIOCOO0B €€ TOCTHKEHHUS, CAMOCTOSITENIbHO aHAJIU3UPYET YCIOBUS
JOCTUKEHMS LIEJIM HA OCHOBE y4€Ta BBIJICJICHHBIX YUUTEIEM OPUEHTUPOB JICHCTBUS B HOBOM yU4E€OHOM MaTepuale, IaHUupyeT
peCcypehl I JOCTHKEHHUS LI€IM, Ha3bIBA€T TPYAHOCTH, C KOTOPBIMHU CTOJIKHYJICS IIPU PEILIEHUN 33/1a4H, U MpeuIaraeT IyTH X
peoa0IeHNs]/ U30eraHus B lajJbHENIIEH AeITeIbHOCTH

[lo3zHaBatenbHble YY/I: aHanU3upoBaTh, CPABHUBATH, KIIACCUPUIIMPOBATH U 000011aTh (PaKThI U sBJICHUS. BISBIASATS MPUUUHBI U
CJIEJICTBHSI ITPOCTHIX SIBIICHUI; OCYIIECTBIISITH CPABHEHUE, KIAaCCU(PUKALINIO, CAMOCTOSITENIbHO BBIOMPAsi OCHOBAHUS U KPUTEPUU JUISI




YKa3aHHBIX JIOTHYECKUX ONEpalnid; CTPOUTH JIOTHUYECKOE PACCYX AEHHUE, BKIIOYAOLIEE YCTAHOBICHHE MPUYHMHHOCIEACTBEHHBIX
CBA3E€H; CO3[aBaThb CXEMAaTUYECKUE MOJEIH C BBIJCICHUEM CYIIECTBEHHBIX XAPAKTEPUCTUK OOBEKTA, COCTABJIATH TE3HCHI,
pasuyHbie BUBI MJIAHOB (MPOCTHIX, CIOXKHBIX U T.I1.); IPEOOpPa30BhIBaTh MH(MOPMAIMIO U3 OJTHOTO BHJAa B JIpyrou (Tabmuiy B
TEKCT W TIp.); YMETh OINpPEAENSITh BO3MOXKHBIE HCTOYHUKHA HEOOXOJMMBIX CBEJIEHUW, MPOU3BOJUTH MOUCK HH(OpMAIUH,
aHAJIM3UpOBaTh M OLEHUBATh €€ JOCTOBEpHOCTh. IIIKOJBHBIE: OCYIIECTBISIET PACHIMPEHHBIA TMOUCK HH(OpManuu C
MCIIOJIb30BaHUEM pecypcoB OmOimoTek W MHTepHeTa. cUMThIBACT MH(POPMAIUIO, MPEICTAaBICHHYIO C HCIIOJIB30BAHUEM paHEe
HEW3BECTHBIX 3HAKOB (CMMBOJIOB) NPH HAJIMYMM MCTOYHHKA, COAEPXKAIIEro MX TojkoBaHue. CO3JaeT MOJENIH M CXEMBbI IS
pemienus 3aaa4. [lepeBoauT cinoxHyr0 Mo cocTaBy HHGOPMAIUIO U3 TPpadUUeCKOTo Wi CUMBOJIBHOTO MPEICTABICHHS B TEKCT U
HA00OpOT. YcCTaHaBIMBAET B3aMMOCBSI3b ONMMCAHHBIX B TEKCTE€ COOBITHH, SIBICHHUW, MPOIECCOB. YYAacCTBYeT B MPOEKTHO-
UCCJIeI0BATENHLCKON ACSTEIBHOCTUA. IPOBOJUT HAOIIOIEHNE U SKCIIEPUMEHT I0J] PYKOBOACTBOM YUYHUTEINSI. OCYIIECTBISET BHIOOD
HauOoJee 2((PEeKTUBHBIX CHOCOOOB peIleHUs 3a/ad B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBUI; JTaeT OMpe/IeJICHUE MOHSITHSIM.
YCTaHABIMBAET MPUUYMHHO-CIEICTBEHHBIE CBSI3M; 0000IIAET MOHATHS — OCYUIECTBIISET JOTHUYECKYIO0 OMEpPalrI0 Mepexoaa OT
BUJIOBBIX MIPU3HAKOB K POJAOBOMY MOHATHIO, OT MOHITHUS C MEHBIIUM O0BEMOM K MOHITHIO ¢ OOJBIINM 00BEMOM; OCYIIECTBISIECT
CpaBHEHUE, KJIacCU(UKAIUIO, CAMOCTOSTENILHO BbIOMpas OCHOBAHUS U KPUTEPHUHU JIJIsl YKA3aHHBIX JIOTHUECKUX ONEepalfii. CTpOUTh
KJ1accU(UKAIMIO HA OCHOBE AUXOTOMHYECKOTO JeJIeHUs (Ha OCHOBE OTPHUIIAHHUS ) CTPOUTD JIOTHYECKOE PACCYKICHUE, BKIIIOYAOIIIee
YCTAaHOBJICHUE TPUUYMHHO-CIIC/ICTBEHHBIX CBS3CH; OOBSCHSET SBJICHUS, MPOIECCHI, CBS3M M OTHOIICHUS, BBIABISIEMbIE B XOJI€
MCCJIEI0BAHMS; 3HAET OCHOBBI YCBAMBAIOILLEIO YTEHUSI YMEET CTPYKTYPUPOBATh TEKCThI (BBIACISET IJIABHOE U BTOPOCTEIEHHOE,
IVIABHYIO HJICI0 TEKCTa, BHICTPAUBAET MOCIEAOBATEIBHOCTh OMUCHIBAEMBIX COOBITHII) 3HAET OCHOBBI 03HAKOMUTEIBHOI'O UTEHHUS;
MOCIIEZIOBATEILHOCTh OMUCHIBAEMBIX COOBITHI) - CTaBUTh MpoOJeMy, apryMEHTHPOBaTh €€ aKTyallbHOCTb, CaMOCTOSITEIEHO
IIPOBOJUTH UCCJIEIOBAHNE HA OCHOBE MPUMEHEHHS METOJIOB HAOIIOACHUS U SKCIIEPUMEHTA

KommyHukaTuBHble Y VY /1! caMOCTOSITENIbHO OPraHU30BbIBATh YU€OHOE B3aMMOJIEHCTBHE B rpyIine (OnpenesTh o01ue ueim,
pacnpeenaTb POy, JOrOBapUBaThCA APYT ¢ APYyroM u T.4.). llIkonbHbIe: cOOM0naeT HOPMBI MyOJIMYHOM peUH U PEerJaMeHT B
MOHOJIOTE€ M TUCKYCCHH. MOJIb3YETCS aIeKBaTHBIMU PEUEBBIMH KIIUIIE B MOHOJIOTE (TTyOJIMYHOM BBICTYIIJICHUH ), AHAJIOTE,
AUCKyccud. (OpMYyIIUPYyeT COOCTBEHHOE MHEHHUE U TMO3ULINI0, aPTYMEHTUPYET UX. KOOPIAUHUPYET CBOIO MO3UIUIO C TIO3UIMSIMH
NapTHEPOB B COTPYAHUYECTBE IPHU BBIPAOOTKE OOLIETr0. YCTAaHABIUBAET U CPABHUBAET Pa3HbIC TOUKHU 3PEHUS, IPEXK]IE YEM
NPUHUMATh PEIIECHUS U JeNaTh BIOOP. CIOPUT U OTCTAMBAET CBOIO MO3UIIMIO HE BPAXKIACOHBIM ISl OMIIIOHEHTOB 00pa3oM.




OCYIIIECTBJIISIET B3AaMMHBIA KOHTPOJIb U OKA3bIBACT B COTPYTHUUECTBE HEOOXOAMMYIO B3aMOIIOMOIIh. OPTAaHU30BBIBACT U
MJIAHUPYET y4eOHOE COTPYIHUYECTBO C YIUTEIEM B CBEPCTHUKAMU; OTIPEIETISATh e U (PYHKITUU Y4aCTHUKOB, CIIOCOOBI
B3aMMOJICUCTBUS; TIFIAHUPOBATH 00IIHE CIIOCOOBI pabOThI; yMeeT paboTaTh B TPYIIE — yCTAHABIMBAET paO0OYHe OTHOIICHHUSI,
3¢ ()EKTUBHO COTPYAHUYACT U COCOOCTBYET MPOAYKTHUBHOMN KOOTIEPAIlUN; MHTETPUPYETCS B TPYIITY CBEPCTHUKOB M CTPOUT
MPOAYKTHBHOE B3aMMOJICHCTBHE CO CBEPCTHUKAMU U B3POCIBIMU; YYUTHIBATH Pa3HbIe MHEHUSI M HHTEPECHl 1 00OCHOBBIBATH
COOCTBEHHYIO MO3HUIIHIO.

CoepkaHue y4eOHOro npeaMera, Kypca

BBenenne. IlepBoHauanbHble XUMUYECKUE TOHATHUS (8 4.)

[Tpenmer xumun, MeTo bl MO3HAHMS B XMMUU: HAOIOJICHNE, SKCTIEPUMEHT, MOJIeIMpOBaHuEe. VICTOUHUKN XMMUYECKOH HH(pOpMAIINH, ee MTOTydeHHUE,
aHAJIM3 U NIPEJICTaBIIEHUE €ro pe3ysbTaToB. [IoHATHE 0 XMMUYECKOM 2JIeMEHTE U (POpMax €ro CyleCTBOBaHU: CBOOOIHBIX aTOMAaX, IPOCTHIX U CIOKHBIX
BEILECTBA.

[IpeBpamenus BeniectB. OTIUYNE XUMHUYECKUX PEAKIUNA OT (PU3NUECKUX SBICHUNA. POJIb XUMHHM B )KU3HU YETIOBEKA.

Kparkue cBeeHus U3 UCTOPUU BOHUKHOBEHMS M pa3BUTHA XxuMul. [lepuon anxumun. Ioustue o ¢punocopckom kamue. Xumusa B XVI B. Pa3surue
xuMuH Ha Pycu. Poib oTeuecTBEHHBIX yUEHBIX B CTAHOBJICHUH XMMHUYECKOI HaykH - paboTel M. B. JlomonocoBa, A. M. byrneposa, [I. 1. Menneneesa.
XuMHUYecKasi CUMBOJIMKA. 3HAKM XMMHUYECKUX 3JEMEHTOB M IPOHMCXOXKACHHWE MX Ha3BaHUM. Xumuueckue Gopmynbl. MHAEKCH U K03 PULIHEHTHI.
OTHOcHTENbHBIE AaTOMHAs U MOJIEKYJISIpHask Macchl. PacueT MaccoBOM 10JIM XUMUYECKOTO JIEMEHTa 110 (hopMyJie BeleCTBa.

Ilepuonnueckas cucrema xuMudeckux sneMeHToB [[. M. Menaeneesa, ee cTpykTypa: Majible M OOJbIINE EPUOJIbl, TPYIIIBI U MOArPYNIbI (TJ1aBHASA U
noboyHast). [leproauueckas cuctemMa Kak ClipaBOYHOE IMOCOOUE IS TTOTYUYEHHUS CBEICHUNH 0 XMMUYECKHX 3JIEMEHTaX.

IIpakTnyeckas padora Ne 1 «[IpaBuia TexHUKH 0€30MaCHOCTH MpH padboTe B XUMHUecKoM KabuHeTe. [Ipuémbl oOpamieHus c
71a00PaTOPHBIM 000PYTOBAHUEM»»

Tema 1. ATOMBI XUMHYECKHUX 3JIEMEHTOB (9 u)

ATOMBI KaK (bopMa CYIICCTBOBAHUSA XUMHUYCCKUX DJICMCHTOB. OcHOBHEBIE CBCACHUA O CTPOCHNUU aTOMOB. I[OKaSaTe.HBCTBa CJIO)KHOCTU CTPOCHHA aTOMOB.
Omeitel Pe3epdopnaa. [nanerapruas Moaenb CTpOSHUS aToMa.
CoctaB aTOMHBIX fiIep: MPOTOHBI U HEUTPOHBI. OTHOCUTEIbHAsE aTOMHasl Macca. B3anMMOCBSI3b MOHATHI «IPOTOH», «HEHUTPOH», «OTHOCHUTEIIbHAs
aTOMHasi Maccay.



H3meHeHue yrcia MpoOTOHOB B SIpE aToMa - 00pa30BaHNE HOBBIX XUMUYECKUX AJIEMEHTOB.

W3meHeHue yrciia HEUTPOHOB B siApe aToMa - oOpa3oBaHue W30TOMOB. COBPEMEHHOE OIPEICTICHUE MOHATUS «XUMHUYECKHI d7eMeHT». M30Tombl Kak
Pa3HOBUJIHOCTH aTOMOB OJTHOIO XMMUYECKOT'O JIEMEHTA.

OnekTpoHbl. CTpoeHHE HJNEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKHUX 3JEMEHTOB MajblX MEpUOJO0B mnepuoanudeckoit cuctemsl . M. Menneneesa.
[TonsiTHe 0 3aBEpIIEHHOM U HE3aBEPIIEHHOM 3JIEKTPOHHOM CJI0€ (IHEPTreTHUYECKOM YPOBHE).

[Tepuoanueckas cucrema xumMmuueckux anemeHToB J1. . MenzaeneeBa u cTpoeHrne aTOMOB: (PU3UUYECKHI CMBICIT TTOPSIIKOBOTO HOMEpa 3JIEMEHTa, HoMepa
IPYIIIbI, HOMEpa NepHo/ia.

W3meHeHue uncia JIeKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO 3JIEMEHTa - 00pa30BaHKE MOJIOKUTEIBHBIX U OTPHIIATEIHHBIX
noHoB. MoHbl, 00pa3oBaHHbIE AaTOMAMU METAJIJIOB U HEMETAJUIOB. [IpUuuHbBl M3MEHEHUS METAIUTMYECKUX M HEMETaJNIMYECKUX CBOICTB B MEpHOJaX U
rpyInmnax.

OobpazoBanue 6uHapHBIX coenrHeHui. [TonsTre 00 noHHOM cBsi3u. CxemMbl 00pa30BaHMS HOHHOW CBSI3U.

B3aumopeiicTBuE aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAIIJIOB MKy COO0M - 00pa3oBaHMEe TBYXaTOMHBIX MOJIEKYJ MPOCTHIX BerlecTB. KoBaneHTHas
HETOJIsIpHAsl XUMHUYECKasi CBS3b.

B3aumopneiicTBie aTOMOB XHMHUYECKHX JJIEMEHTOB-HEMETAJUIOB MEXIy Cco0oi - oOpa3oBaHMe OWHApHBIX COCIMHEHUH HEMETaJlIOB.
DNEeKTPOOTPUIIATETLHOCTh. [IoOHATHE O KOBAJICHTHON MOJSPHON CBsI3H. [IOHATHE O BaJEHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BHIBATh KOBAJCHTHBIC
xumudeckue cBs3u. CocrapneHue GopMysl OMHAPHBIX COCIMHEHUHN MO BaJCHTHOCTH. B3anMopelicTBHE aTOMOB XMMHUYECKHX JJIEMEHTOB-METAUIOB
MEXIy c000i - 00pa30BaHNE METATUICCKUX KPUCTAIIOB. [IOHATHE 0 METATTHYECKOM CBS3H.

Tema 2. [Ipocteie BemecTBa (7 4)

[TonoxeHne MeTaIOB M HEMETAJUIOB B MEPUOIUYECKON cUCTeMe XUMHYEeCKUX AieMeHToB JI. M. MenneneeBa. BaxHeime npocTsie BELIECTBA -
METaJUTBL: KEJe30, ATFOMUHUHN, KabllUi, MarHui, HaTpui, kKanuid. O0mme pu3ndeckue CBOMCTBA METAJIOB.
Baxneiimme mpocThie BEIIECTBA - HEMETaUIbl, 00pa30BaHHBIE aTOMaMH KHCJIOPOa, BOJIOPOa, a30Ta, cephl, hochopa, yrinepoaa. MoseKysl IpOCThIX
BEILIECTB-HEMETAIIJIOB: BOAOPO/Ia, KUCIOPO/Ia, a30Ta, rajJOreHOB.
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca.
CrocoOHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB K 00pPa30BaHHUIO HECKOJIBKUX MPOCTHIX BEIIECTB - AJUIOTPOIHU. AJIIOTPOITHBIE MOIU(UKAIINNA KUCIOPOIa,
docdopa u onoBa. MeTaimuveckie U HEMETALUTHIECKUE CBOWMCTBA MPOCTHIX BemlecTB. OTHOCUTENLHOCTH JIEJICHHS MPOCTHIX BEIIECTB HA METAJUTBI U
HEMETaJLIbI.

KonnuectBo BemecTBa. Mok, MonsipHas macca. MomsapHbIii 00beM ra3000pa3HbIX BemecTB. KpaTHple eIMHUITBI KOJIMYECTBA BEIIeCTBA —

MUJUIUMOJIb U KUJIOMOJITb, MUJUTUMOJISIPHAS M KUJIOMOJISIPHAsE MAacChl BEIIECTBA, MUJUTUMOIISIPHBIA ¥ KWJIOMOJISIPHBIA 00BEMBI Ta3000pa3HbIX BEIIECTB.
PacueTsl ¢ ucmoab30BaHNEM TIOHITHI «KOJTUYECTBO BEIIECTBAY, «MOJISIPHASI MAccay, «MOJIIPHBIN 00BEM Ta30B», «IIOCTOSTHHAS ABOTaIpO».



Tema 3 CoenuHeHHs] XUMUYECKHUX dJIeMEHTOB (144.)
Crenenp okucnenus. CpaBHEHHUE CTEIICHW OKHCIICHUSI M BaJICHTHOCTU. OmnpeiesieHne CTEeNeHN OKHCIICHUS 3JIEMEHTOB MO XUMHUYECKOU (popmyire

coequHeHus. CoctaBieHue Gopmya OMHAPHBIX COSAMHEHHIM, OOIIHIA cIOc00 MX HAa3bIBAHUS. bunapuble coeqMHEeHNs] METANIOB M HEMETAILJIOB!
OKCH/JIbI, XJIOpHUBI, cynbduasl u ap. CoctaBieHue ux Gopmyit.
bunapHble coeMHEHUS HEMETAUIOB: OKCHUBI, JETYy4YHMe BOJOPOAHBIE COEOUHEHHUs, UX cocTaB. lIpencraBuTenn OKCHAOB: BOJA, YIJIEKUCIBIM a3 U

HeTanicHasd U3BCCTh. HpeI[CTaBI/ITG.HI/I JICTYYUX BOOOPOJAHBIX COGHHHGHHﬁZ XJIOPOBOOOPOA U aMMHUAK.

OcHoBaHMs1, UX COCTaB M Ha3BaHMA. PacTBOpUMOCTh OCHOBaHMH B Boje. Tabmuiia pacTBOPUMOCTH THAPOKCUIOB U cojiel B Boze. IIpencraBurenu
LIETI0YEH: TUAPOKCUBI HATPpUs, Kanus 1 Kanblius. [[oHsTHE 0 KaueCcTBEHHBIX peakiuax. MHaukaropsl. I3MeHeHrne OKpAaCcKU UHAMKATOPOB B IIETIOYHON
cpene.

Kucnotsl, ux coctaB u Ha3Banus. Kimaccudukanus kucnot. [IpencraBurenu KUCIOT: cepHasi, CONsHAs U a30THAs. [IoHSITHE O IIKajIe KUCIOTHOCTH
—mkana-pH. Mi3menenue okpacku MHIUKATOPOB B KMCIIOTHOM Cpele.

Cou Kak MPOM3BOHBIE KUCIOT U OCHOBaHWH. VX cocTaB u Ha3zBaHusA. PactBopuMocCTh cosieil B Boae. [IpencraBurenu coseil: XJopua HaTpus,
kapOoHaT u docdar kanblua. AMOp(HBIE U KPUCTALTUNYECKUE BelIecTBa. MeXMONIEKYyIsIpHbIE B3aUMOICHCTBHS. THUIBI KPUCTANIMYECKUX PEIICTOK:
WOHHAs1, aTOMHAasl, MOJICKYJISIpHAsA U METaJInYecKasi. 3aBUCMMOCTh CBOMCTB BELIECTB OT TUIIOB KPUCTAJUIMYECKUX PEIIETOK. BemecTBa MOJIEKyIsIpHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH IMOCTOSTHCTBA COCTABA JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHUSI.

UucTeie BemecTBa U cMecH. [IpuMephl KUIKUX, TBEPIBIX U ra3000pa3HbIX cMecei. CBOMCTBA YMCTHIX BEIIECTB U cMeceil. X coctaB. MaccoBas
¥ 00BbEMHAs JOJIM KOMIIOHEHTa cMecH. PacueTsl, CBSI3aHHBIE C HCITOJIb30BaHUEM ITOHATUS J0JIS.

IIpakTuyeckas padora Ne2 " Ouncrtka 3arps3HEHHOI NOBapeHHOM coun'
IIpakTuyeckas padora Ne3 "[IpurorosieHne pacTBopa ¢ ONpeaeIeHHON MacCOBOM J0JI€H paCTBOPEHHOTO BenecTna'

Tema 4. zmenenus, npoucxosiiue ¢ Beniectsamu (114)

IlousTue sBIeHMNI Kak HSMCHCHHﬁ, IMPOUCXOAAIINX C BCHICCTBAMMU. }IBJ'ICHI/IH, CBA3aHHBIC C UBMCHCHUCM KPHUCTAIIIMYECKOTI'O CTPOCHUA BEIICCTBA
Ipu IMOCTOSAHHOM €ro COCTaBc, (I)I/ISI/I‘-IGCKI/IG sBlIeHUA. OU3NYSCKUE SIBICHUS B XUMHUH: AUCTUIIIANUSA, KPpUCTAJIJIN3alHs, BbIIIAPUBAHUC W BO3IOHKA
BCIIICCTB, HCHTpI/I(l)yFI/IpOBaHI/Ie. }IBJ'ICHI/IH, CBA3aHHBIC C ©BMCHCHUEM COCTaBa BCIICCTBA, - XUMHUUYCCKHUE PCAKIIHH.



[Ipu3Haku M ycioBUsl NMPOTEKAHUS XUMUYECKUX peakuuil. [loHaTHe 06 5K30- M IHIOTEPMHUUYECKUX peakIusaxX. Peakiuu ropeHust Kak 4acTHBIN
ClIy4ai 3K30TepMUYECKUX PEAKLIUM, TPOTEKAIOIINX C BBIICJICHUEM CBETA.
3aK0H COXpaHEHHsI MAcChl BEUIECTB. XMMHUYECKHNE YpaBHEHHUS. 3HaUE€HUE MHACKCOB W K03 dunneHToB. CocTaBlIeHHE ypaBHEHUN XUMHUYECKUX
peakuuii. PacueTsl mo XuMuueckuM ypaBHEHUSIM. PelieHue 3a1ay Ha HaX0XkJI€HHWE KOJIMYECTBA BEIECTBA, MACChl WM 00beMa MPOJIyKTa peakluu 1o
KOJINYECTBY BEIIECTBA, MACCE MJIM 00bEMY HCXOTHOTO BelecTBa. PacyeTsl ¢ HCIOIb30BaHUEM MOHSITHUS «HOJISI», KOTJa HCXOAHOE BEIIECTBO 1aHO B BHJIE
pacTBoOpa ¢ 3aJJaHHOM MacCOBOM JJOJIEN paCTBOPEHHOI'O BEIIECTBA MJIM COJICPKUT ONMPEEICHHYIO 00 IPUMECEH.
Peakuuu paznoxenus. [lonsitue o ckopoctn xuMuueckux peakiui. Karanuzaropel. ®epMeHTHI.
Peakuuu coennnenus. Katanutudyeckue u HekataauTHueckue peakuu. OOpaTumMble 1 HeoOpaTUMbIE pEeaKIIUU.
Peaknuu 3amenieHus. DIEKTPOXUMUYECKUI Sl HAMIPSKEHUH METAIIIOB, €r0 UCIIOIb30BAHKE IS IPOTHO3UPOBAHMS BOBMOKHOCTH IPOTEKAHUS
peaknuii MeXly MeTallllaMU U pacTBOpaMU KHUCJIOT. Peakliny BBITECHEHUS OJTHUX METAJUIOB U3 PACTBOPOB UX COJIEW IPYTMMH METaJlJIaMHu.
Peakuuu oomena. Peakuuu HeWTpanu3anuy. Y cJI0BUs MPOTEKAHUS peakiuii oOMeHa B pacTBOpax 10 KOHIIA.

Tunb XUMUYECKUX peakiuil (1Mo MPU3HAKY «YHUCIIO U COCTAaB MCXOAHBIX BEIIECTB U MPOAYKTOB PEaKkIMi») Ha pUMepe CBOUCTB BObl. Peakuus
Pa3IoKEHUsS - JJIEKTPOJIM3 BOJBI. Peakluu COeTUHCHHS - B3aMMOJCHCTBHE BOJBI C OKCHJIAMH METAUIOB M HEMETaUIOB. [IOHATHE «THAPOKCHIBI.
Peaxiium 3aMmernieHus - B3auMOJICHCTBHE BOBI C IIEIOYHBIMH U LIEI0YHO3EMEIbHBIMI MeTaluiaMu. Peakiinn oOMeHa (Ha mpuMepe THapoin3a cynbduia
ATIOMUHMS ¥ KapOu1a KaJTbIIysl).

Tema 6 PactBopenue. PactBopsl. Peakiyin HOHHOro 0OMeHa ¥ OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu (18 4)

PactBopenue kak ¢uzmko-xuMudeckuil mporecc. [loHsTHE O THApaTax W KpucTauloruaparax. PactBopumocts. KpuBbie pacTBOpUMOCTH Kak
MOJI€JIb 3aBUCUMOCTH PAaCTBOPHUMOCTH TBEPABIX BEILECTB OT TeMIiiepaTypbl. HachllieHHbIe, HEHACHIILIEHHBIE U MEPECHIIIEHHBIE PACTBOPHI. 3HAUCHHUE
pPacTBOPOB JIJIsl IPUPOJIBI U CETLCKOTO XO3SCTBA.

[TonsiTHE 00 TAEKTPOTUTHUECKON AUCCOIUAITMHI. DICKTPOIUTHI U HEANEKTPOIUTH. MEeXaHU3M IHUCCOMHMAIIMU YTIEKTPOIUTOB C PA3IINYHBIM TUIIOM
XUMHUYECKOH CBs3U. CTENEeHb JIEKTPOIUTUUECKON auccoruanui. CUIbHBIC U CITa0bIe SJICKTPOJIUTHI.

OcHOBHBIE TIOJIOKEHUS TEOPUH AIIEKTPOIUTUUECKON Juccounanuu. MloHHble ypaBHEHHsI peakluid. Y CIIOBUSI TPOTEKAHUS Peakuu oOMeHa MEXTy
ANEKTPOJINTAMU JI0 KOHIIA B CBETE MOHHBIX IpecTaBieHui. Kiaccudukaius HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccudukanus. Jluccounanus KUCIOT M MX CBOWCTBA B CBETE TEOPHH SJICKTPOIHTHUYECKON IuCCONManvu. MOJEKyIspHbIE U
VOHHBIC YPABHEHHS PEAKLIMN KUCIOT. B3amMopencTBue KUCIOT C METauIaMU. DJEKTPOXMMHUYECKUN psAll HaNpsOKEHUH MeTauioB. BzammopeinctBue
KHUCJIOT C METaJUIaMU U OKCUJAMH METAJUIOB. B3auMOIelCTBUE KUCIOT C OCHOBAaHUSMU - PEAKLMs HEUTpan3auu. B3auMoaelicTBUE KUCIOT C COJISIMMU.
Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJIS1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KUCIIOT.



OcHoBanus, uxX Kiaccupukanus. Jucconuanys OCHOBaHUHM M UX CBOWCTBA B CBETE TEOPUU INMEKTPOIUTUUECKON Aucconnanun. Bzaumonaeictue
OCHOBAHUH C KUCIIOTaMH, KUCIOTHBIMU OKCHJAaMH M cOJisiMU. Vcronb3oBaHue TaOIHMIBI PACTBOPUMOCTH Ul XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB
OCHOBaHUU. Pa3ioxxeHne HepacTBOPUMBIX OCHOBAaHUI IIPU HATPEBAHUH.

Comm, ux xnaccuduranusa u auccomuanus B cBere TOJ[. pasnuunbix THMOB cojieil. CBOMCTBA COJEH B CBETE TEOPHUH IJICKTPOIUTHUCCKOUN

qucconyanuu. BzaumonencTeue cosle ¢ METaJIaMH, YCIOBUS IIPOTEKaHUsS 3TUX PEaKUUi. B3auMoIeHCTBHE COJIEM ¢ KUCIOTaMH, OCHOBAaHUAMU U
cossimu. Mcnonb3oBanne TaOaUIbl PACTBOPUMOCTH JIJISI XapaKTEPUCTUKN XUMHUYECKUX CBOWCTB COJICH. O0o001enue cBeacHM 00 OKCHIAX, UX
KIIacCU(UKAINA U XUMUYECKUX CBOWCTBaX. | @HETUYECKHE PSbI METAJUIOB M HEMETAJUIOB. [ eHeThuecKas CBsI3b MEXKAY KJIacCaMd HEOPTraHMYEeCKHX
BemecTB. OKUCTUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. OnpenesneHrne CTEIICHN OKUCISHUS ISl SJIEMEHTOB, 00pa3yOIIMX BEIIECTBA Pa3HBIX KIIACCOB.
Peakrinu monnoro ooMena u OBP. Oxucinureas 1 BOCCTAHOBUTEIL, OKHCIEHHE U BoccTaHOBIeHHe. Peakuu nonnoro oomena u OBP. CocraBienue
OBP metonom snektponHoro OamaHca. CBOWCTBA MPOCTBIX BEIIECTB - METAUIOB M HEMETAIOB, KHUCIOT M COJIEH B CBETE MpEICTaBICHUN 00

OKHCJIMTCIIBHO-BOCCTAHOBUTCIILHBIX IMMPOLICCCAX.

IpakTnueckas padora Ne4 «CBolicTBa KUCIOT, OCHOBAaHUM, OKCUAOB U coiiei» IlpakTuyeckas
padora NeS «PelieHne 3KCrepuMEeHTaIbHBIX 33124

BuyTpunpeamerHslii MOayJIb « XHMHYECKUH NPAKTUKYM» 20 4.

TeMaTHyecKoOe IJIAHUPOBAHUE C YKA3AHHEM YaCOB, OTBOJIMMBIX HA 0CBOCHHE TEMbI, YPOKA

Ne Haszeanue Temsbl paznena, ypoka, BHyTPUIPEAMETHOTO MOYJIS KonnuectBo
4acoB, OTBOJUMBIX
Ha OCBOCHUE
KaXJI0M TEMBI,

ypoKa

BBenenue. HCpBOHa‘IaHBHBIC XUMHNYCCKUEC ITOHATUA 8

1 [Ipenmer xumuu. Bemecrsa 1
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B.Mm. IIpeBpartenue BemecTB. Poiib XMMHM B )KU3HU YEJIOBEKA

3 B.m. [pakTudeckas pabora Nel: «IIpuémbl oOpaienust ¢ mabopatopHbiM o0opyaoBanueMm. CTpoeHue
TIJTAMEHNY
4 [lepuonnueckasi cucteMa XMMUYECKHUX JIEMEHTOB. 3HAKH XUMUYECKHUX AJIEMEHTOB. 1
3) Xumuueckue ¢popmyiibl. OTHOCUTETbHBIE AaTOMHBIE U MOJIEKYJISIPHBIE MAcCCHhI. 1
6 Pacuétel mo xumuueckoit popmyiie BEIIecTBa. 1
7 3akperuieHre 3HaHUN U yMeHuit o teme «BBenenue. [lepBoHavanbHble XUMHUUECKUE TTOHSATHS 1
8 Kontponbnas padora Ne 1 mo teme «BBenenue. [lepBoHavyanbHbIe XUMHYECKUE TIOHSITHSI 1
Tema 1 ATOMBI XUMHUYECKUX AJIEMEHTOB 9
9 OCHOBHBIE CBE/ICHHS O CTPOCHUU aTOMa. 1
10 CTtpoeHue >1eKTPOHHBIX 000JI0UEK ATOMOB XUMHUYECKHX AJIEMEHTOB. 1
11 B.m. Tlepuoandeckuii 3aKOH U nepuouyeckas cucreMa Xumudeckux snementoB J[.M.Menneneeau | 1
CTpPOEHHUE aToMa.
12 HNounHnas cBsi3b. 1
13 KoBanieHTHas HenosipHasi XUMUYECKasl CBSI3b. 1
14 KoBanenTHas nojisipHasi XuMU4ECKasi CBA3b. DIEKTPOOTPULIATEILHOCTbD. 1
15 Metannunyeckass XUMUYECKas CBSA3b 1
16 O000111IeHNE U cUCcTEMATH3AIlMs 3HAHUI IO TeEME «ATOMBI XUMHUYECKUX DJIEMEHTOBY 1
17 KonTponbnas padora No2 nmo Teme « ATOMBI XUMHUYECKUX JIEMEHTOBY (TEKYIIUNA KOHTPOJIb) 1
Tema 2 [IpocTeie BeniecTBa 7
18 B.m. IIpocTeie BemiecTBa - METaIbI. 1
19 B.m. [IpocTsie BemecTBa - HEMETAIITBI 1
20 KonugecTBo BemectBa. MosipHast Mmacca BEIeCTBa. 1
21 MonsipHbiil 00bEM ra3oB. 3aK0H ABOTraapo 1
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22 Pemenwue 3amay mo ¢opMyiiaM ¢ UCTIOIB30BAHUEM MOHATUI «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS 1
Maccay, «MOJISIPHBINA 00BEM.
23 O60061eHne u cucreMarusanus 3HaHui o Teme «IIpocToie BemecTBay 1
24 Kontponbsnas pa6ota Ne 3 o Teme «IIpocTsie BemecTBay
Tema 3 CoequHeHNs] XUMUYECKUX SJIEMEHTOB 14
25 CrereHb OKHUCIICHUS 1
26 B.m. bunapHbie coeTMHEHHS METAJIJIOB U HEMETAIIJIOB 1
27 B.m. Okcuppl. JleTyurie BOAOPOAHBIE COCTUHEHUS 1
28 B.M. OcHoBanwsl. 1
29 B.m.Kucnortsr. 1
30 B.m.Comn. 1
31 Kpucrannuueckue pemerk. 1
32 Yuctele BeliecTBa U CMECH. (TEKYIIUM KOHTPOJIb) 1
33 B.m. [IpakTtudeckas padota Ne2 O4ucTka 3arps3HEHHON MTOBAPEHHOMN COMTU 1
34 MaccoBast 1 00bEMHAs 10T KOMIIOHEHTOB CMECH (pacTBOpa). 1
35 Pemenune pacu€THBIX 3a1a4 Ha HAXOXKJEHUE MAaCCOBOM M 0OBbEMHOM 10JIeH CMECH. 1
36 B.m. [Ipaktrueckas pabota Ne3 [Ipurorosnenue pactBopa ¢ onpeaeaéHHON MaCCOBOM JTOJICH 1
PacTBOPEHHOTO BEIIECTRA.
37 O06o00menue u cucteMaTu3anus 3HaHuH 1o TeMe «CoeTMHEHNST XUMUYECKUX DJIEMEHTOB
38 Kontponbnas padora Ne 4 mo teme «CoeTMHEHHS] XUMUYECKHUX JIIEMEHTOB. 1
Tema 4 V3meHeHwUsI, TPOUCXOIAIINE C BEIICCTBAMHU 11
39 XUMUYECKUE PEaKIUU U YCIOBHSI UX MPOTEKaHUS 1
40 3aKOH COXpaHEHUsI MacChl BEMIECTB. XUMUYECKUE YPaBHEHUS. 1
41 B.Mm. Pacu€Thl Mo XUMHUYECKUM YpaBHEHUSIM. 1
42 Peakuuu paznoxxenus 1
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43 Peaknnu coeqnHeHus. 1
44 Peaknnu 3amerneHus. 1
45 Peaknuu obmena 1
46 B.Mm. Tunel XuMu4ecKux peakiuii Ha IpuMepe BOIbI. 1
47 Pemenre 3a1ay mo XuMUYECKUM YPaBHEHUSIM Ha HAXOXKJEHNUE MACChl WK 00bEMa MPOTyKTa 1

pEaKIuy 1Mo U3BECTHOM Macce UM 00BEMY HCXOIHOTO BEIIECTBA, COAEPIKAIIETO MTPUMECH.
48 O060011eHne U cucTeMaTu3anus 3HaHui no TeMe «3MeHeHus1, MPOUCXOSIINE C BEIIECTBAMUY
49 Kontponbnas pabota Ne5 mo teme «V3MeHeHws1, MPOUCXOSIINE C BEIIECTBAMIY (TEKYIITUI

KOHTPOJIb)

Tema 5 PactBopenue. PactBopel. CBOMCTBA pacTBOPOB JIEKTPOJIUTOB 18
50 PactBopenue. PacTBopuMOCTh BEHIECTB B BOJIE. 1
51 DIIEKTPOJIUTUYECKAs TUCCOIIUALIHS. 1
52 OCHOBHBIE MOJIOKEHUS TEOPUH DIEKTPOJIUTUYECKON AUCCOLIMALINH. 1
53 Jlncconuanus KUCJI0T, OCHOBAHUM, COJICH. 1
54 B.m. Monnbie ypaBHEHUS. 1
55 VYrpaxHeHUs! B COCTaBICHUH MOHHBIX YPABHEHUN pEeaKInil. 1
56 Kucnotsl B cBETE TEOPUH NIEKTPOIUTUIECKON AUCCOLUALIAN 1
S7 OcHOBaHUS B CBETE TEOPHUH DIEKTPOJIUTUUECKON TUCCOIUAIITU 1
58 Oxcuml. 1
59 Conu B cBETE TEOPUH IEKTPOIUTUUECKON TUCCOLIUAIUU. 1
60 B.m.IIpaktuueckas pabota Ne 4. CBoiicTBa KUCIIOT, OCHOBaHUM, OKCHUJIOB U COJIEH. 1
61 ['eneTrueckas CBA3b MEXIY KIIACCAMU HEOPTaHUYECKUX COCTUHEHHM. 1
62 B.Mm. OkucnuTeNnbHO — BOCCTAHOBUTEIBHBIE PEAKIINH. 1
63 VYrpaxkHeHUs! B COCTaBICHUH OKUCIUTEIbHO- BOCCTAHOBUTENIbHBIX PEAKIIH. 1
64 CBolicTBa BEIIECTB U3yUYEHHBIX KiaccoB B cBeTe OBP. 1
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65 B.Mm. IlpakTnueckas padorta Ne 5. 'eHeTndeckas CBs3b MEXAY KJIacCaMH HEOPraHUYECKHUX 1
COEIUHEHNN.

66 O06o61enue u cucremaTu3anus 3Hanui o teme «Pactsopenue. PactBopsl. CBolCcTBa pacTBOPOB
AIIEKTPOJIUTOBY.

67 KonTponbnas padora Ne6 mo teme «PactBopenue. PactBopsl. CBoICTBa pacTBOPOB 3MEKTPOIUTOR». | 1
O06o00meHne u cucTeMaTi3alys 3HaH|# 1o Kypcy 8 Kiacca. 3

68 HToropasi mpoMeXKyTOUHas aTTECTaIUS 1

69 B.m. [TopTperHas ranepes BEIUKHUX XUMHUKOB. 1

70 B.Mm. Pemenne KOMOMHHMPOBAHHBIX 33/1a4 110 HEOPTAHUYECKOW XUMUHU. 1
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