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1. TlosicHUTEJbHAS 3aNMMUCKA

Pabowas mporpamma Kypca XHMHU JJIsi OCHOBHOW INKOJIBI pa3paboTaHa B COOTBETCTBHH C
denepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM 0011Iero oOpa3zoBanus. B Hel Takxke
YUWTBHIBAIOTCS OCHOBHbIE HJeM U TnoJiokeHuss Ilporpammbl pa3Butus U (POPMUPOBAHUSA

YHHUBEPCAIBHBIX YUEOHBIX ACHCTBHH I OCHOBHOTO O0IIEro 00pa3oBaHMsL.

B cooTBeTCTBHM C 3TUMH JOKYMCHTaMH1 06yqa}oumec;1 JOJKHBI OBJIAAICTH HpI/IéMaMI/I, CBs3aHHBIMU
C OIpCACICHUEM MOHSITHH: OrpaHN4MBaTh HX, OIMMCBIBATH, XApPAKTECPHU30BaThb W CpaBHUBATbL. Tak xak
XHUMHUA — HayKa OJSKCIICPUMCHTAJIbHAA, 06yqa}011mecs[ JOJIX)KHBI OBJIAZACTh TaKHMHU I103HABATCIIBHBIMHU
y4eOHBIMU JCHCTBUSMH, KaK DKCIEPUMEHT, HAONIOJCHUE, H3MEpPEHHE, OIHCAHWE, MOJEITHPOBAHUE,
TUTIOTE3a, BBIBOJ. B mporecce m3ydeHus Kypca y 00yqaronuxcsi mpoI0JnKaoT GOpMHUPOBATHCS YMEHUS
CTaBUTh BOIPOCHI, OOBICHATH, KIACCU(PHUIIMPOBATh, CPABHUBATH, ONPEAEATh UCTOUHUKH MH(GOpMaIuH,
MoJIyyaTh M aHaJIM3UpoBaTh €€, TOTOBUTH WH(GOPMAIMOHHBIN MPOIYKT, MPE3EHTOBAThH €ro U BECTU
muckyccuto. CreoBaTenbHO, JESTEIHPHOCTHBIN MOAXO0 B U3yYE€HUN XUMHH CIIOCOOCTBYIOT TOCTHIKEHHIO
JUYHOCTHBIX, MPEJAMETHBIX U METapeAMETHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB.

B ocHOBY Kypca 1Mo0KeHbl CIeTYIONUe HAeH:

e MaTepHallbHOE €IUHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBJICHUM IPUPOIBL;

e Beayllas pojib TEOPETHUECKUX 3HAHUM JJIsi OOBACHEHHUS M MPOTHOZHPOBAHMS XUMHUYECKUX
SIBJICHUM, OLIEHKH UX MPAKTUYECKOM 3HAUNMOCTH;

® B3aUMOCBSI3b KAYECTBEHHONW U  KOJMYECTBEHHOM CTOPOH XUMHUYECKHMX OOBEKTOB
MaTepHaIbHOTO MHPA;

® pa3BUTHE XUMHYECKOW HAyKHM M TMPOMU3BOJACTBO XMMHUYECKUX BEIIECTB U MAaTEpHaNOB s
yIIOBJIETBOPEHUS] HACYIIHBIX MOTpPeOHOCTEW dYelnoBeKa W OOIIECTBA, PEIICHUs TI00aTbHBIX
po0ieM COBPEMEHHOCTH;

® TEHETHYEeCKas CBSI3b MEXK/y BEIIECTBAMH.

OTH UJIen peain3yroTcsa B Kypce XMMUU OCHOBHOM IIKOJIbI ITyTEM JTIOCTUKEHUS CIEIYIOLIUX LeJIei:

* Qopmuposanue y ydaluuxcs XUMUYECKOW KapTUHBI MHpPA, KaK OPraHUYECKON YacTH ero
LIETIOCTHOM €CTECTBEHHO-HAyYHOW KapTHHBI.

* Pazgumue TIO3HABATENbHBIX HMHTEPECOB, HHTEIEKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEM
yyaluxcsi B MpOLlecCe H3YyYEHUST UMU XMMHYECKOM HAayku U €€ BKJIaJa B COBPEMEHHBIM Hay4dHO-
TEXHUYECKUH Tmporpecc; (HopMHpOBaHHE BAXKHEUIINX JIOTUYECKUX OMEpaluii MBIIUICHUS (aHATu3,
CUHTE3, 0000IeHNe, KOHKPETHU3alHsl, CpaBHEHUE U Jp.) B MPOIEcCe MO3HAHUS CHCTEMbI BaKHEUITUX

HOHHTHﬁ, 3aKOHOB U TCOpI/Iﬁ 0 COCTaBC, CTPOCHUU U CBOMCTBaX XMMHYECKUX BEIIECTB.



* Bocnumanue yoexXAEHHOCTH B TOM, YTO IPUMEHEHHUE MOJIYYCHHBIX 3HAHUH U YMEHUH 10 XUMHH
ABIISICTCS OOBEKTUBHOM HEOOXOAMMOCTBIO JUIs Oe30macHOil paboThl ¢ BELIECTBAMH M MaTepHajaMU B
OBITY M Ha TIPOM3BO/ICTBE.

* [Ipoexmupoganue u peanuzayus BBHITYCKHUKAMH OCHOBHOW IIKOJBI JIMYHOW 0Opa3oBaTebHOU
TpaekTopuu: BeIOOp npoduiis oOydyeHus B cTapllei MIKOJe WM MPpo(heccHoHaIbHOro 00pa3oBaTEIbHOTO
YUPEKICHHS.

* Ognadenue KuO4e8biMU KOMHnemeHyusmy: y4eOHO-TI03HABATEIbHBIMY, WH(MOPMAIMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKAaTHBHBIMH.

JIist JOCTKEHUsSI DTUX 1IeJiel B Kypce XMMHUU Ha CTYNIEHH OCHOBHOTO OOIIEro oOpa3oBaHUs PEIIAIOTCS
CJIEIYIOIIME 3aJaYu:
*  (GOpMHUPYIOTCSI 3HAHUS OCHOB XMMUYECKON HAYKH — OCHOBHBIX ()aKTOB, MOHSATHH, XUMHUYECKUX
3aKOHOB M TEOPHUH, BRIPAKEHHBIX MTOCPEICTBOM XUMUUYECKOTO S3bIKA;
*  Ppa3BUBAIOTCA YMEHHS HAOIIONAaTh U OOBACHSIOT XUMHYECKHE SIBJICHUS, MPOUCXOJANINE B
MIPUPO/IE, JTAOOPATOPHBIX YCIOBUSX, B OBITY M HAa MPOU3BO/ICTBE;
*  TIpUOOpPETArOTCS CIeluaIbHbIE YMEHUS M HABBIKHU 10 0€301TaCHOMY OOpAIEHHUIO C XUMHYECKUMU
BEIIIECTBAMU, MaTepruajiaMy U MPOIIECCAMU;
* dopmMupyeTCs TYMAaHUCTUYECKOE OTHOIICHUE K XUMHH KaK MPOU3BOINTEIHLHON CHIIe 00IIeCTBa, ¢
MTOMOTIIHIO0 KOTOPOH PEIIA0TCS TII00aTbHBIE TTPOOIEMBI YEI0BEUECTBA;
*  OCYHIECTBIISICTCS MHTETPALAS XUMUYECKON KapTHUHBI MUPA B IMHYIO HAYYHYIO KapTHHY.
Paboyas nporpamma peanuzyercst Ha ocHoBe YMK co3maHHOTO 1011 pyKOBOICTBOM Pym3utmca
I'.E.
*  Pymwutuc I'.E. Xumua. 8 knacc: yuebHUK ana obweobpasoBatenbHbIX OpraHnsaumii / Pyasutuc
l.E. PenbgmaH ¢.I. — M.: MpoceeweHune, 2021
. Pymsutuc I'.E Xumus. 9 kinace: yaeOHUK 17151 0011e00pa3oBaTeabHbIX Opranusaiuii / Pyasutuc
I.E. ®enbgman ®.I. — M.: IIpocBemienue, 2021

YueOHukH cooTBeTCTBYIOT DenepaqbHOMY TIOCYIapCTBEHHOMY 00pa30BaTeIbHOMY
cranzapty. PekomenoBansl MunucrepctBom npocenienusi Poccuiickoit @enepanum.
[Iporpamma pazpaboTtana B cooTBeTcTBUU ¢ yueOHbIM miaHoM MBOY Boposnsauckas COLI ans
YPOBHSI OCHOBHOTO 00I11ero o0Opa3oBaHHs C HCIOJIb30BAHUEM COBPEMEHHOTO 000pYIOBaHHS
[IEHTPa €CTECTBEHHO-HAYYHON M TEXHOJOrW4eckoi HampaBieHHOCTH «Touka pocra». Ha 6aze
uentpa «Touka poctay obecrieunBaeTcs peanusalns 00pa30BaTENbHBIX MPOrPaMM €CTECTBEHHO-
HAyYHOM ¥ TEXHOJIOTUYECKOW HANpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUAMU 3aKOHOJATENbCTBA B cepe o0Opa3oBaHHs W C Yy4E€TOM pEKOMEHAALUN
denepallbHOTO OTnepaTopa yueOHOTo npeaMeTa «XUMHUSD.

2.001as XapaKkTepUCTHKA y4eOHOr 0 mpeaMeTa
B cooTtBeTcTBUM C (beﬂepaanHM TOCYydapCTBCHHBIM 06pa3OBaTCJ'H:HLIM CTaHJApTOM OCHOBHOT'O OﬁH.[Gl"O
O6pa3OBaHI/I${ yqamuecda OOJIKHBI OBJIAJICTb TAKMMHU IMO3HABATCIIBHBIMU y‘Ie6HBIMI/I I[CﬁCTBHHMH, KakK
YMCHHC (I)OpMyJII/IpOBaTB Hpo6neMy U THUIIOTE3Yy, CTaBUTh LCIN U 3ala4U, CTPOUTH IJIaHbI JOCTUIKCHUS



LEJIEW U pElIeHUs] NOCTABJICHHBIX 3314, MPOBOJUTH SKCIEPUMEHT U Ha €r0 OCHOBE JIEJIaTh BBIBOJBI U
YMO3aKJIOUECHUS, IPEACTABIATh UX U OTCTaNBAaTh CBOKO TOUKY 3peHus. Kpome 3roro, yyamuecs HOJKHBI
OBJIAJICTh MPUEMAMHM, CBSI3aHHBIMM C OIPEACICHUEM NOHATHUH: OrpPaHUYMBATH UX, OIIMCHIBAT,
XapaKTepu30BaTh U cpaBHUBATH. CleA0BaTeNIbHO, TPU M3YYCHUH XUMHUU B OCHOBHOM IIKOJIE y4allluecs
JOJDKHBI OBJIAJCTh Y4€OHBIMU JIEWCTBUSIMU, MO3BOJISIOIIMMHU UM JOCTUYDL JIMYHOCTHBIX, MPEAMETHBIX U
MeTarnpeaMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

[Ipemnaraemasi mporpaMMa 1O XMMHH PACKpPBIBACT BKJIAJ y4eOHOTO TpeaMeTa B JOCTHIKCHHE Ieieh
OCHOBHOTO 00111eT0 00pa30BaHUs M ONPEISISICT BAKHEHIIIME COIepIKaTeIbHbIC JIMHUN TTPEeIMETa:

* «BEIIECTBO» — 3HAHUE O COCTABE M CTPOCHUU BEIIECTB, MX CBOMCTBAX U OMOJOTHYECKOM 3HAYCHUH;

* «(XMMHMYECKAsl PEAKIUs» — 3HAHUE O MPEBPALCHUIX OJHUX BEUIECTB B JPYTHE, YCIOBUSAX MPOTEKAHUS
TaKuX MPEeBpaIIeHUH U Crioco0ax yIpaBJICHUS PEAKIUIMH;

* (MMPUMEHEHHUE BEIIECTB)» — 3HAHUE U OMBIT OE30MaCHOT0 OOpaIeHusl C BEIIeCTBaAaMH, MaTepHaIaMHu U
npoleccaMu, HE00X0AUMBIMU B ObITY M Ha IPOU3BOJICTBE;

* «I3bIK XMMHH» — ONEPUPOBAHUE CUCTEMOW BAXKHEHUIINX XUMUYECKUX MOHSATHM, 3HAHUE XUMHUYECKOU
HOMEHKJIaTYpbl, a TakKKe BIIAJICHUE XUMHUUYECKOW CHUMBOJMKOW (XUMUYECKUMH (opmyramMu U
YpaBHEHUSIMH).

3. MecTo y4eOHOr0 npeaMeTa B y4eOHOM IJIaHe
XuMusi B OCHOBHOM IIKOJIe m3y4daeTcs 8 u 9 kimaccax. O61mee uncio yaeOHbBIX 9acoB 3a 2 Toja 00ydeHus
coctasisieT 138,u3 Hux 70 (2 4 B Henemio) B 8 kiacce, 684 (2 yaca B Henen0) B 9 kimacce.
[Ipemyiaraembrit Kypc XOTsI B HOCUT OOIIEKYJIbTYPHBIN XapakTep W HE CTaBUT 3a/1a4y NMpodheccruoHaIbHOMI
MTOJTOTOBKH OOYYAIOIINXCS, TEM HE MEHEE MO3BOJISET UM OIMPEACIUTHCS ¢ BEIOOPOM TTpoduiisi 00ydeHuUs
B CTapIleil IIKoJIE.

3HAUUTENbHOE MECTO B COACPKAHHM Kypca OTBOJUTCS XUMHUYECKOMY SKcrepuMeHTYy. OH OTKpBIBAaeT
BO3MOXHOCThH ()OPMHUPOBATH y YUAIIUXCS CHEIHMAIbHBIE TPEIMETHbIC YMEHUS:
— paboTaTh C BElleCTBAMU;
— BBITIOJIHATH MPOCTHIE XUMUYECKHE OTIBITHI;
— YUYUT IIKOJHbHUKOB O€30MaCHOMY U HKOJIOTMYECKH I'PaMOTHOMY OOpallleHHIO0 C BEIIeCTBAMU B
OBITY U Ha POU3BOJICTBE.

IIporpammoii mperycCMOTPEHO POBEICHUE:
8 kiacc

KOHTPOJIbHBIX paboT — 4 yaca,
IPAKTUYECKUX paboT — 7 4acoB.

9 xiacc

KOHTPOJIbHBIX paldoT — 4 yaca,
MPAKTUYECKUX PaOOT — 7 4acoB.

Cpok peanuszanuu yaueOHONH IporpaMMel- 1Ba y4eOHBIX roja

4. IleHHOCTHBIE OPUEHTHUPHI COAEP:KAHUA Y4eOHOro npeamera « XuMus»
VueOHbIi npeamMeT «XI/IMI/IH», B COACPIKAHUU KOTOPOI'O0 I''IaBHBIMH KOMIIOHCHTAMM SBJISIFOTCA HAYYHBIC
3HAHUSA U HAYYHBIC MCTOAbI ITO3HAHNS, ITIO3BOJISICT npo6y>1<z[aTL Y yqalmuxcst SMOIUOHAJIBHO -ICHHOCTHOC
OTHOIICHHUEC K U3YyUaCMOMY MaTCpUaly. B PE3YyIbTaATC y"IC6HOI71 ACATCIIBHOCTU CO3AAK0TCA YCIIOBUA JIA



¢dopmupoBanus cuctembl IieHHocTed. I[lo3HaBarenbHas QYHKOMS Y4eOHOrO Tmpeamera «XHUMHUSD»
3aKITI0YAETCs B CIIOCOOHOCTH €r0 COAEpKaHMUs pa3BUBATh IIEHHOCTHBIC KAUeCTBA Y YYaIIMXCS.
Ilo3nasamenvhvle yennocmu: omuouieHue K XUMUYECKHMM 3HAHHUAM KaK OJHOMY M3 KOMIIOHEHTOB
KYJIbTYpbl 4eJIOBEKAa HapsiAy C APYTMMU €CTECTBEHHOHAYYHBIMHU 3HAHUSIMHU; OKPY)KAIOIIEMY MHUDPY Kak
MHUpPY BEILECTB M IMPOUCXOAIIMX C HUMH SIBJICHHM; MO3HABATEIbHON NEATEIBHOCTH (KaK TeopeThye-
CKOM, TaK M DOKCIEPUMEHTAJIbHOM) KaK MCTOYHUKY 3HAaHUU; noumumanue: OOBEKTUBHOCTH U
JIOCTOBEPHOCTH 3HAHUN O BELIECTBAX U MPOUCXO/IINUX C HUMU SIBJICHUAX; CIIOAKHOCTU U OECKOHEYHOCTH
mpolecca Mo3HaHus (Ha NMpUMEpe HCTOPUM XMMMUYECKUX OTKPBITUM); NEHCTBUS 3aKOHOB INPUPOIBI U
HEOOXOIMMOCTH HX y4eTa BO BCEX c(epax JeaTeIbHOCTH YeJIOBEKa; 3HAYCHUSI XUMHUECKUX 3HAHUN IS
pelieHus riao0anbHBIX MIpoOJieM uenoBeyecTBa (PHEPreTUUYECKOM, CHIPHEBOM, IPOJOBOJIBCTBEHHOM,
3/10pPOBbS U I0JT0JIETUS YETIOBEKA, TEXHOJOTMUYECKUX aBapuid, T100aibHON SKOJIOTHH U JIp.).

Ilennocmu mpyoa u 6vima: OTHOUIEHUE K TPYJOBOU ACSITEIBHOCTH KaK €CTECTBEHHOW (DU3UYECKON U
MHTEJJIEKTYaJIbHOM MOTPEeOHOCTH, TPYAY Kak TBOPUECKOHM JEeSATENbHOCTH, MO3BOJIAIOLIEH NPUMEHSThH
3HAHMS Ha MPAKTHUKE; COXpPAHEHUE U MOJyIEp>KaHUE COOCTBEHHOTO 37I0POBbS U 3/I0POBbSl OKPYXKAIOIINX, B
TOM 4YHCJIe OpraHu3alusl MUTAaHUS C YUETOM COCTaBa M HHEPreTUYECKOM IIEHHOCTH MUILH; COOJII0/IeHUe
MpaBuJl 0€30MaCHOTO HCIIOJIb30BAHUS BEIIECTB (JIEKAPCTBEHHBIX IPENapaToB, CPEACTB OBITOBOM XUMUH,
MECTHUINI0B, TOPIOYE-CMAa30YHbIX MAaTEPUAJIOB U Jp.) B MOBCEJHEBHOW >KU3HH; OCO3HAHUE TOCTUKEHHS
JUYHOTO ycIexa B TPYAOBOHM NEATENbHOCTH 3a CYET COOCTBEHHON KOMIIETEHTHOCTH B COOTBETCTBHH C
COLIMANIbHBIMU CTAHJAPTaMU U MOCJIEIYIOIUM COLUAIbHBIM OJ00pEeHUEM JTOCTHKEHUN HAyKd XUMUU U
XMUMHUYECKOTO MTPOU3BOJICTBA JJIsl pa3BUTHSI COBPEMEHHOTO O0IIEeCTBA.

Hpaeécmeennvie yennocmu: omuouwieHue k cebe (OCO3HaHHE COOCTBEHHOTO JIOCTOMHCTBA, YYBCTBO
OOLIECTBEHHOTO J0Jra, IUCHUIUIMHUPOBAHHOCTh, YECTHOCTh M MPABAUBOCTH, MPOCTOTA U CKPOMHOCTbD,
HETEPINHUMOCTh K HECIPaBEeAJIMBOCTH, MPU3HAHWE HEOOXOJMMOCTH CaMOCOBEPIICHCTBOBAHUS), IPYTUM
moasaM  (TyMaHH3M, B3aUMHOE YBaXKEHUE MEXIy JIOAbMH, TOBapHILIECKas B3aUMOIIOMOIIbL U
TpeOOBATENHHOCTh, KOJUICKTHBHU3M, 3a00Ta O APYTUX JIIOASAX), Tpupoje (OepekHoe OTHOIICHHE K e
OoraTcTBy, HETEPIUMOCTh K HApYIICHUSM DSKOJIOTMUECKUX HOPM U TpeOOBaHUM, HKOJIOTHYECKU
IrPaMOTHOE OTHOIIEHHE K COXpaHEHHUIO ruapocdepsl, aTMochepsl, MouBbl, OHOChEphl, YEI0BEYECKOTO
OpraHu3Ma; OlleHKa JIEHCTBUS BOIPEKH 3aKOHAM MPUPO/IbI, TPUBOISAIIETO K BOZHUKHOBEHUIO TII00aTbHBIX
npo0sieM); noHumaHue HEOOXOIUMOCTH YBAKUTEIHHOTO OTHOIICHHUS K JOCTHIKEHHSIM OTEUeCTBEHHOM
HAyKH, UCCIIeI0BATEIbCKON NESITEIbHOCTH POCCUNUCKUX YUCHBIX-XUMHUKOB (ITAaTPUOTUYECKUE UYBCTBA).
Kommynuxamuensle yennocmu: omuouieHue K HOPMaM S3blKa (€CTECTBEHHOTO M XHMHYECKOIO) B
pa3NMYHBIX HCTOYHMKAX uHpopmauuu (nauteparypa, CMU, UWutepner u 1p.); noHumauue
HeobXxooumocmu: TIPUHSATHUS PA3IUYHBIX CPEJICTB U MPUEMOB KOMMYHUKALIUU; MOTYYCHUS MHPOPMAIIUU
U3 Pa3UYHBIX UCTOYHUKOB; apTyMEHTUPOBAHHOMN, KPUTHUECKON OLIEHKH MH(pOpPMAINH, MOJIYYCHHON U3
Pa3IMYHBIX HMCTOYHUKOB; COOOIEHUS TOYHOM U JOCTOBEPHON HH(OpPMAINH; SICHOCTH, IOCTYIHOCTH,
JIOTUYHOCTU B 3aBUCHUMOCTHU OT II€JIM, OJHOTHI WJIM KPATKOCTU H3JI0KEHUS MHPOPMAIMH;, CTPEMIICHUS
MOHATh CMBICI OOpalleHHONH K YeloBeKYy peud (YCTHOM M TNHCBbMEHHO); BEIeHMs Juajora s
BBISIBJICHUS] PAa3HBIX TOUYEK 3PEHUs HA paccMaTpUBaeMyl0 MH()OPMALUIO; BBIPOKEHUS JUYHBIX OILIEHOK U
CYXJICHHH; TPUHATHUS BbIBOJA, KOTOPBIHA (hopMHUpYeTCsl B Ipoliecce KOMMYHHUKALIUU.

Icmemuueckue yeHHOCMU: NO3UMUBHOE YYBCHBEHHO-YEHHOCMHOEe OMHOWeHUe. K OKPYXKalolleMy MUPY
(kpacoTa, COBEpIIEHCTBO M TapMOHUS OKpYXarollel MpUpo/Ibl 1 KOCMOCA B 1I€JIOM); IPUPOJHOMY MHPY
BEIIECTB U MX MPEBPAIIEHUI HE TOIBKO ¢ TOUKH 3pPEHUS MOTPEOUTENs, a KaK K MICTOYHUKY MPEKPACHOTO,
TapMOHUYHOT0, KPAacHBOIO, MOJYMHSIONIETOCS 3aKOHOMEPHOCTSM, MpPOTNOPLHUOHATIBHOTO (Ha HpuUMepe
B3aMMOCBSI3U CTPOEHHUS U CBOWCTB aTOMOB M BEILECTB); BHIMOJIHEHUIO y4eOHBIX 3a7a4 Kak K MpOIeccy,
JOCTABJIAIOLIEMY 3CTETUYECKOE YIOBOJILCTBHE (KpacHBOE, M3SIHOE pEIIeHHEe WIM J0Kaza- TeIbCTBO,
MIPOCTOTa, B OCHOBE KOTOPOU JIEKUT TapMOHUS); HOHUMAHUE HeoOX0oumocmu N300paKEHHUsI UCTHHBI,



HAy4YHbIX 3HAHWA B YyBCTBEHHOW (opme (Hampumep, B NPOU3BEACHUSX HCKYCCTBA, MOCBSIIECHHBIX
Hay4YHBIM OTKPBITUSIM, YUEHBIM, BEIIECTBAM U UX IPEBPAILICHUSIM).

5. JInuHOCTHBIE, MeTanpeAMeTHbIE U IPeAMEeTHBIE Pe3yJbTAaThl 0CBOEHHMS Kypca

XUMHUHU

[1o 3aBepieHUIO Kypca XMMUU Ha 3Talle OCHOBHOT'O 00111ero 00pa30BaHMsI BHITYCKHUKH OCHOBHOM
LIKOJIbI IOJIKHBI OBJIAJIETh CIEAYIOUIUMU PE3Y/IbTaTaMuU:

JINYHOCTHBIE Pe3yJIbTATHI:

1) ocosnanue cBOCH STHHYECKOW MPHHAIICKHOCTH, 3HAHWE HCTOPUU XUMHHM M BKJIaJa POCCHHACKOM
XUMHUYECKON HAYKU B MUPOBYIO XHUMHIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHHMS K TO3HAHHIO XHMHH, TOTOBHOCTH W CIOCOOHOCTH
yYalUXCs K CAaMOPa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE M3YYCHHBIX (DAKTOB, 3aKOHOB M TEOPHI
XMMHH; OCO3HAHHOTO BHIOOPA U OCTPOECHNE UHANBU YA IbHOM 00pa30BaTeIbHON TPAEKTOPHH;

3) ¢opmuposanue NENOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MHUPa, HEOTHEMJIEMOW YacThIO KOTOPOH
ABJIICTCA XUMHUYCCKAsA KapTUHA MHUpPa,

4) osnadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHs HAyKH M OOIIECTBCHHOM
IMPAKTHUKH, B TOM YHUCJIEC 1 XUMHUYCCKUM;

5) oceoenue conManbHBIX HOPM, MPaBHJ MOBEACHUS, pojicii U (OpM CONMAILHOW XU3HH B COIMYME,
MpPUPOJE M YAaCTHOM »HM3HM HAa OCHOBE HKOJIOTHYECKOM KyNIbTyphl M 0€30MacHOro oOpaiieHus ¢
BEIIECTBAMU U MaTepHallaMu;

6) popmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHUKAMH M B3POCIBIMH B
mporecce 00pa30BaTEIbHONM, OOIIECTBEHHO IIOJIE3HON, Y4eOHO-HCCIEA0BATEIbCKOM, TBOPYECKOW U
JPYTUX BUAOB JESATEIHOCTH, CBSI3aHHBIX C XUMHEH.

MertanpeaMeTHblie pe3yJIbTaThI:

1) onpeoenenue neneit COOCTBEHHOro 0OYUEHUs, IIOCTAHOBKA U (OPMYIIHPOBAHHUE It ce0s1 HOBBIX 3a/1a4;

2) naanuposanue MyTel TOCTIKEHUS KeTaeMoro pe3ybrata 00ydeHHss XMMUU KaK TEOPETHUECKOT0, TaK
Y 3KCIIEPUMEHTAIILHOTO XapaKTepa,

3) coomHecenue CBOUX NEHCTBUI C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCyujecmeieHue KOHTPOJsI CBOSH
JESATEIBHOCTH B MPOIECCE NOCTMIKCHUS PE3yIbTaTa, onpedeieHue Crioco00B JIEHCTBUI MPU BBITIOJTHEHUH
71a00paTOPHBIX U MPAKTHYECKUX paOOT B COOTBETCTBHH C MPABHIAMH TEXHUKU 0€30MaCHOCTH;

4) onpedenenue WCTOYHMKOB XHMHYECKOW WHGPOPMAIMM, MOJYYEeHHE U aHauu3 e€, CO3aHue
WHGOPMAIIMOHHOTO MPOJYKTa U €ro MPe3CHTAIIUS;

5) ucnonv3osanue OCHOBHBIX HHTCIUICKTYalbHBIX OIEpAIMid: aHalW3a W CHHTE3a, CPaBHEHUS U
cUcTeMatu3amuy, OoOOOIIEHUS M KOHKPETU3AlluU, 6blsgleHue TPUUNHHO-CICICTBEHHBIX CBs3ed U
nocmpoerue JOTUYECKOTO PACCYKIEHUS U YMO3aKIIOYeHHUS (MHAYKTUBHOTO, IEIYKTHBHOTO U TIO
aHaJIOTHH) Ha MaTepHalle ECTECTBEHHO-HAYYHOTO COJICPIKaHNUS;

6) ymenue co3naBaTh, IPUMEHATH M IPEOOPA30BHIBATH 3HAKH M CHMBOJIBI, MOJICITH M CXEMBI JIJIs PEIICHUS
y4eOHBIX U MMO3HABATEIbHBIX 33/1aY;

7) gpopmuposanue v pazsumue 3KOTOTUISCKOTO MBIIUICHUS, YMEHHE IPUMEHSTh €r0 B MO3HABATEIHHOM,
KOMMYHHKATHBHOM, COIIMATILHON MTPaKTUKE U MPoQecCHOHANBHON OPUEHTAIINY;

8) eenepuposanue uneit u onpeaeneHre CpPeCTB, HEOOXOIUMBIX JIJISl KX peai3allim.



IIpeamMeTHble pe3yJibTAThI:

1) ymenue 0603Ha4YaTh XMMUYECKUE IEMECHTBI, HA3bIBaTh UX M XapaKTEPU30BaTh HA OCHOBE MOJIOKEHHS B
nepuoanudeckon cucreme /. 1. Menneneesa;

2) ¢opmynupoeanue W3YYCHHBIX IMOHSTUI: BEIIECTBO, XMMUYECKUH AJIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHWOH, MPOCTOE U CIIOKHOE BEUIECTBO, XUMUYECKAsl PEAKIUs, BUAbI XUMHUYECKHX PEaKIUil H T.
I.;

3) onpedenenue o GopMyiaM COCTaBa HEOPraHUYCCKUX M OPraHMYECKUX BEIIECTB, BAJICHTHOCTH aTOMOB
XMMUYECKUX JI€MEHTOB WJIHM CTETICHU X OKHUCIICHUS;

4) nonumanue vHPOPMAIMU, KOTOPYIO HECYT XUMHUYCCKUE 3HAKU, POPMYIIbI U yPABHCHUS,

5) ymenue knaccugpuyuposamv TpocThie (METAUIBI, HEMETA/UIbI, OJIarOpOJHBIC Ta3bl) M CIIOKHBIC
(OmHapHBIE COCMUHEHHS, B TOM YHCJIE M OKCHIBI, & TaKXKe THIPOKCHIBI — KHCIOTBHI, OCHOBaHHS,
amM(OTepHbIE THIPOKCUIBI — U COJIN) BEIECTBA;

6) ¢opmynuposanue NEPUOANICCKOTO 3aKOHA, 0OBSCHEHUe CTPYKTYpPhl U MH(POpPMALIUH, KOTOPYIO HECET
nepuoAndecKas cucrema xumudyeckux onemeHtoB JI. WM. Menneneesa, packpvimue 3Ha4eHUS
MEPUONIECKOTO 3aKOHA;

7) ymenue Xxapakmepuzoéams CTPOCHHE BEINECTBA — BHIbl XUMHYECKHX CBSI3€H ¥ THIIBI
KPUCTAJUIMYECKUX PELIETOK;

8) onucanue cTpOCHUS AaTOMOB XHUMHYECKHX JJIEMEHTOB C MOpSAKOBbIMH Homepamu 1—20 u 26,
omoobpadiceHue UX ¢ TOMOIIBIO CXEM;

9) cocmasnenue GopMya OKCHIOB XUMHUYECKUX DJICMEHTOB M COOTBETCTBYIOIINX UM THIPOKCHUJIOB;

10) manucanue cTpyKTYpHBIX (HOPMYS MOJEKYISIPHBIX COCAUHEHHH M (OPMYIBHBIX €AWHHI] HOHHBIX
COEJJMHEHUH 110 BaJICHTHOCTHU, CTENICHU OKHCIICHHSI WIIH 3apsily HOHOB;

11) ymenue ghopmynuposams OCHOBHBIC 3aKOHBI XUMHH: IIOCTOSHCTBA COCTABA BEIECTB MOJICKYJISIPHOTO
CTPOEHHS, COXPAHEHUS MACChl BEIIECTB, 3aKOH ABOTaJIpo;

12) ymenue ¢hopmynuposamv OCHOBHBIC TIOJIOKEHUS ATOMHO-MOJICKYJISIPHOTO YYCHUS M TCOPHU
JIEKTPOIUTUYECKON TMCCOLUALINH;

13) onpeoenenue npU3HAKOB, YCIOBHIA TPOTEKAHUS U MPEKPALICHUS] XHMHYCSCKUX PEAKIINIA;

14) cocmasnenue MOJEKYIAPHBIX YpaBHEHHH XUMHYECKHX PEAKIMH, IOATBEPIKAAONIMX O0OIIune
XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BELIECTB U OTPAKAIOIIMX CBSI3H MEXIY
KJIacCaMU COEAMHEHUI;

15) cocmasnenue ypaBHeHHI peakiyii C y4acTHEM 3JIEKTPOJIHUTOB TaK)Ke B HOHHOH (opme;

16) onpedenenue N0 XUMUYECKAM YPABHCHUSIM MIPUHAIICKHOCTH PEAKIHMI K ONPEACIEHHOMY TUITY HIIH
BUITY;

17) cocmaenenue ypaBHEHHIl OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIM C HOMOIIBIO MeETo/a
3JIEKTPOHHOIO OanaHca;

18) npumenenue NOHATUI «OKHCICHHEY U «BOCCTAHOBIICHUEY ISl XaPAKTEPUCTHKHA XUMUYECKUX CBOUCTB
BEILIECTB;

19) onpedenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIMH XJIOPUI-, Cylbdar- U KapOOHAT-aHHOHOB H
KaTHOHA aMMOHHMSI B PacTBOPE;

20) o6wsicHenue BIUSIHAS PA3IMIHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKHUX PEaKIIHIA;

21) ymenue xapaxmepuzoeams TOJOXKEHHE METANIOB M HEMETAIUIOB B IIEPUOJMYECKON CHCTEME
3JIEMEHTOB, CTPOEHHE UX aTOMOB M KPHCTAJJIOB, 00IIKE (PU3NUECKUE U XMMUYECKHE CBOWCTBA;

22) 06vscHeHue MHOTOO0pa3usl MPOCTHIX BEIIECTB SBICHUEM AJUIOTPOITUH C YKa3aHUEM e€ MPUYH;

23) ycmanosnenue pa3nuaui TUIPO-, TAPO- U ANEKTPOMETAIUTYPTUHU U WITIOCHMPUPOSAHUE STHX Pa3THUUil
IpUMEpaMHU MPOMBIIIJICHHBIX CIIOCO00B MOJIY4YE€HUsI METAJUIOB;



24) ymenue oaséamwv 00yl xapakTepucTuky snementoB I, II, VIIA rpymm, a Takke Boa0Opoja,
KHCTIOpO/a, a30Ta, cepbl, Qocdopa, yriepona, KpeMHUS U OOpa30BAaHHBIX UMHU TPOCTHIX BEIIECTB M
BOXHEWIINX COCTUHEHUH (CTPOCHHE, HAXOXIAECHUE B MPUPOJEC, MOIydeHHE, (PU3MUECKHEe U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE);

25) ymenue onucviéams KOPPO3UIO METAIIOB U CIIOCOOBI 3aIIUTHI OT HEE,

26) ymeHue npouzeo0ums XUMHUUYECKHE PacYEThl C UCIOJIb30BAHUEM MOHITHH «MaccoBasi J0Jisl BEIIECTBA
B CMECH», «KOJIMYECTBO BEUIECTBAY, «MOJIIPHBIA 00BEM» 1T0 GOpMysIaM B YPaBHCHHUSIM PEaKIUi;

27) onucanue CBOWCTB U MPAKTUUECKOTO 3HAYCHUS N3YUCHHBIX OPTaHMUYCCKHUX BEICCTB,;

28) ewinonnenue OOO3HAUCHHBIX B MPOrpaMME SKCIICPUMEHTOB, pPACNO3HABAHUE HEOPTAHUUSCKUX
BEIIIECTB M0 COOTBETCTBYIOIINM TPH3HAKAM;

29) cobrrooenue paBuil OE30MACHON PabOThI B XUMUYECKOM KaOWHeTe (J1abopaTopun).

KoHTpoJibHO-U3MepuTeIbHbIE MaTepuadbl TPETHA3HAUCHBI I TMPOBEPKH YPOBHS YCBOCHUS
y4eOHOro MaTepuajia Ha OCHOBAaHMHM OOpa30BaTEIbHOTO MHUHHMMYyMa COJAEpXKaHUS oOOpa3oBaHHS U
TpeOOBaHUN K YPOBHIO TMOJTOTOBKH BBIMYCKHHUKOB IIKOJ. OHM COCTaBJI€HbI HA OCHOBE MHOTOJIETHEH
MearOTUYECKON MTPAKTUKH C YIETOM Pa3IMIHBIX METOMUECKUX Pa3padoTOK.

ITo Bcem riaBam Kypca M UX pasjesiaM MpeaiaraeTcsl TeKyIHil U TEMAaTHYECKU KOHTPOJIb 3HAHUHN U
yMeHUN B (hOopMe XUMUYECKUX TUKTAHTOB U TECTOB, CAMOCTOSITEIHHBIX M KOHTPOJBHBIX paboT. 3amaHus
0001X BapraHTOB pabOT CXOHBI TIO COJIEPIKAHHIO ¥ XapaKTEPy BBIMOJIHIEMBIX YICOHBIX TIEHCTBUI.

Jlia opranuzanuu 3QpQGeKTUBHON pabOThl BCEro Kiacca ¢ y4eTOM HHAMBUIYalIbHBIX CIIOCOOHOCTEH
Ka)KJIOTO y4aImierocs B psae paboT, BXOAAIIUX B OcOOUE, MPEICTABICHbI 3a/1aHusl PA3IMYHBIX YPOBHEH
CJI0KHOCTH.

HezaMeHHMBIM OMOIIIHUKOM T€arora B KOHTPOJIE 3HAHUU SBISAIOTCA 3a1aHus B gopme tecra. Mx
MO>KHO MCTOJIb30BaTh HAa Pa3HBIX 3Tarax yueOHOro mpoiiecca:

* IIPY U3YYEHHH HOBOTO MaTepHalIa;

* Ha 3Tane 3aKperieHUs U3Y4eHHOr0 MaTepuaa;

+ Ha ypokax 0000IIaroIIero MOBTOPEHHUS;

* IIpU TEKYIIEM U TEMaTHYECKOM KOHTPOJIE 3HAHUM, yMEHUIN U HABBIKOB y4allUXCs;

* IIPH MOJTrOTOBKE yUYalIUXCs K SK3aMEHaM KaK B YCTHOM, TaK U B TUCbMEHHOH opMe, 0COOEHHO B

dbopme EI'D.

JIns KaxxJ10M TeMBbl M €€ PA3[esIOB NPEN0KEHbI TECTOBBIE 3aJaHUsl Pa3HOTO YPOBHSI CJIOKHOCTH B
JBYX BapuaHTaX, paccuuTaHHble Ha 15—35 MuH wiM Ha uensld ypok. JlJis BBICTAaBJIEHHS OLIEHKH
MpEeAJIaraeTcsl UCIOIb30BaTh CIEAYIOUIYIO IPOLICHTHYIO LIKAITY:

35% BBINOTHEHHBIX 3a/IaHUN — OLIEHKA «2»,

36—61 % — onenka «3»;

62—85% — onenka «4»;

86—100% — omenka «5».

B 3aBucuMocCTH OT pe3yabTaTOB BBIMOJIHEHUS PA0OTHI YUUTEIh MOKET BHOCUTH B MPEATIOKEHHYIO
CUCTEMY OLIEHUBAHUS KOPPEKTHUBBI, TOCKOJIbLKY OCHOBHAS LI€JIb KOHTPOJIS B JAHHOM CITyyae — He
cOOCTBEHHO BBICTaBJICHHE OLIEHKH, a OTIpe/IeNIiEHUEe YPOBHS YCBOCHHUS yYalllUMHCS YueOHOTO MaTepHrasa u
HamnpaBJICHUH JAanbHElIel paboThl Ha/l MOBBIIICHUEM KauecTBa 3HAaHUHN

3amanue noxa uugpoit 1 ouenusaerca 3 Gamnamu; noa uudppoi 2 — 5 Gamnamu; noa uugpoit 3-8
Oanamu. 3aiaHusl, OTMEUECHHBIE *, — JJIs1 UHMBUYaIbHOTO BBITIOJTHEHUS.

Ecnu He ykazaHo MHOE, KaX/Iblif OTBET yacTell OLleHUBAETCS:

» yactu A — 2 Gaiamu;



« yactu B — 4 Gamwtamu;

« yactu C - 6 6amnamu.

Opnako He Bce ydamuecs MNPHUCTYMAT K 3agaHusM yacth C u TeM 0ojee BBIMOJHAIOT HUX
IMOJIHOCTEI0. UTOOBI IMIOBLICUTH MOJIOKUTCIBHYIO MOTUBAIUIO K BBIITOJIHCHUIO 3aI[aHHfI qaCTu C, YUYUTCIIb
MOJKET 0OBSBUTH O BBICTABJICHUH TI0 PE3yJIbTaTaM TECTa JIBYX OLIEHOK: MepBOi — 3a yactu A u B, a BTO-
poil — 3a yactb C — € UCII0JIb30BAHNEM IPOLEHTHOM IIKaJIbl OLEHKN 3HAaHUMH.

BOHpOCI)I AJi1 BCEX BHJ0OB KOHTPOJIA 3HAHUM COCTaBJIICHBI TaKHUM 06p330M, YTOOBI negaror ¢ uMx
IIOMOIIIBIO MOI' BBIAABUTH 3HAHUA YYaAlIUXCA IO BCEM Y3JIOBBIM BOIIPOCaM TIJIaBbl W pas3icjia KaK Ha
0a30BOM YpOBHE, TJe HEOOXOOMMO TOJIbKO BOCIPOM3BEJCHHWE Y4eOHOTO MarepHuaja, TaK W Ha
YCIIO)KHEHHOM YpOBHE, TJe TpeOyeTcss YMEHHWE aHAJIM3WPOBaTh M CPABHUBATH JIaHHBIC, MPHUMEHSS
TBOPUYECKHE CIIOCOOHOCTH.

Bce oOydatomiyie BUABI KOHTPOJIS TPEAIOJNIATal0T KOJUIEKTUBHYIO JEATENHHOCTD YJalIuxcsl JTH00 B
nape, JIn0o B TPYIIIEe U CaMOTIPOBEPKY.

[Ipn moAroToBKe K KOHTPOJIBHBIM paboTaM HEOOXOJMMO OOpaTUTh BHUMAaHHE Ha 33/JaHUS YPOKOB
o0o01aroniero MOBTOpeHUsI. B 3TOM ciydae ydammecss B COOTBETCTBHH CO CBOMMH CIIOCOOHOCTSMU
OMPCACIIAIOT IJIA ce0st 3aaaHusl, KOTOPBIC MOT'YT BBITIOJIHUTD.

PacuerHble 3a1auM pa3IMYHbBIX TUIIOB U YPOBHEH CII0KHOCTH IMPEJICTaBJICHBI B MOCOOMH OoKamu, a
TAKXC BKIIFOYCHBI B PAa3HBIC BUJbI KOHTPOJIA 3HaHWH. YUNUTEJIhF MOJKET T0 JKEJIaHHIO BKIIFOYATh MX KakK
JOTIOJTHUTEIHPHOE 3a/laHie B JIIO00H BHJ KOHTPOJS WJIM TpEeJiaraTh y4alluMCSl OTAEIBbHBIE CaMOCTOsI-
TeNbHBIE PabOTHI IO PENICHHIO IMOT00HBIX 3a/1aY.



Conepxxanue y4eOHOr0 mpeaMeTa
Xumus 8 kaacc
(34 gacoB, 1 yaca B HeJIeJ10)
HavajbHble NOHATHS M 3aKOHBI XUMHH(21 yac)

Tena u BemectBa. CBoiicTBa BELECTB. JTalOHHbIE (PU3MUECKUE CBOMCTBA BellecTB. MaTepuaisl U
MarepuaioBeieHne. Posib XUMUU B KU3HU COBPEMEHHOTro oOmiectBa. OTHOIIEHHE OOIIEeCTBa K XUMHH:
xeModuius 1 xeMo(hoousi.

Mertoast u3ydyeHuss xumuu. HabOmonenuwe. DxcrepuMeHnt. MoaenupoBanue. Moaenu
MaTepuaibHbIe U 3HAKOBHIE WJIH CUMBOJIbHBIC.

I'azper. JKunkoctu. TBEpaple BemecTBa. B3anmHbIe Mepexoipl MEXKy arperaTHbIMM COCTOSTHUSIMHU
BEIIIECTBA: BO3rOHKA (CyOnuManvs) W JecyOonuMariusi, KOHICHCAIUsl U HUCIapeHHue, KPUCTAJUTH3alus |
IUJIaBJICHHE.

®dusndeckue sBIeHUA. YHUCThIE BEIIECTBAa U cMecH. | OMOTeHHBIE U TeTeporeHHbie cMecu. Cmecu
razoo0pasHble, Xuakue U TBEpAble. CrnocoObl pa3feNneHusi CMecel: MEeperoHKa, WiId JUCTHILISALNS,
OoTCTaumBaHue, (UIBTPOBAHHUE, KPUCTAILTU3AINS WK BhITIapuBaHue. Xpomarorpadus. [IpumeHnenue s3tux
croco0o0B B TaOOpaTOPHOM MIPAKTUKE, HA TIPOU3BOJICTBE U B OBITY.

XUMHUYECKHE AIEeMEHThI. ATOMBI U MOJIEKYJbI. [IpocThie U cloKHBIE BemecTBa. AJIJIOTPOIUS HA
npuMmepe Kucinopoga. OCHOBHBIE TMOJIOKEHHUS aTOMHO - MOJIEKYNsipHOoTro YyueHus. Monbl. BemecTtBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS.

3HaKu (CHUMBOJIBI) XMMHYECKUX 3JIeMeHTOB. MHpopMmaIms, KOTOPYI0 HECYT 3HAaKH XUMHYECKUX
AJIEMEHTOB. ODTHUMOJIOTHUS Ha3BaHUN HEKOTOPBIX XMMHUYECKHX 3jeMeHTOB. [lepumomuueckass Tabnuua
xuMuueckux anemeHTtoB JI. M. MengeneeBa: KOPOTKONEPUOAHBIM M JJIMHHONEPHUOIHBIM BapUaHTHI.
[Tepuoast u rpynmel. ['maBHas u moOouHas moAarpynmsl, Wi A- u b-rpynmnel. OTHOCUTENBHAS aTOMHAas
Mmacca.

Xumunyeckue (opmynbl. UHaekcel 1 koddduuuenTsl. OTHOCHUTENbHAS MOJIEKYJIsSpHas Macca.
MaccoBasi 10711 XUMHUYECKOTO 3JIeMeHTa B coeauHeHuH. MHbopmaius, KOTOpYI0 HECYT XHMUYECKUE
hopMyIIHL.

BanentHoctb. CTpykTypHBIE (HOpMYJIbl. XUMHYECKUE DJIEMEHTHI C MOCTOSSHHOW W TEPEMEHHOM
BaJICHTHOCThIO. BbIBOA  Qopmyinbl coeauHeHus MO BajleHTHOCTH. OmpeneneHue BaJeHTHOCTU
XMMHUYECKOTO 3jeMeHTa mo Qopmyne BemiecTBa. COCTaBleHHE HA3BaHUN COEIMHEHUH, COCTOSIIUX W3
JBYX XUMHUYECKHX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.

Xumnueckue peakuuu. PeareHTbl u mpoaykThl peakuuu. [Ipu3HAKM XUMHUYECKHUX pPEaKUUi.
VYcnoBus ux NpoTeKkaHusl U OpekpaileHus. Peaknuu ropeHus. DK30TEpMUYECKUE U SHAOTEPMUUYECKUE
peaKLuu.

3aKOH COXpaHEHMsS MacChl BEIIECTB. XUMHUUYECKHE YypaBHEHHs. (CoOCTaBlieHHE XUMHUYECKHX
ypaBHeHuil. UHbOpMaIus, KOTOPYrO HECET XMMUUECKOE YpaBHEHHE.

Knaccudukanuss XUMUYECKUX peakIuid MO COCTaBy W YHCIY PEareHTOB U MPOAYKTOB. THIIBI
XUMHUYECKUX peakuui. Peaknum coeauHeHuWs, pa3loKeHUs, 3amelleHus u ooOmena. Kartammuzatopsl u
KaTajnus.

JdeMoHcTpanuu
* Kosexkuus MatepuanoB U U3JIENUN U3 HUX.
*  Mogenu, ucnojb3yeMble Ha ypoKax (PU3MKH, OMOIOTUH U reorpaduu.



*  OObEMHBIE U MAPOCTEP>KHEBBIE MOAETH HEKOTOPHIX XUMHUECKUX BEILIECTB.

*  Moaenu KpUCTaNINYECKUX PEHIETOK.

* Cobupanue npubopa It HOTYYEHHUs Ta3a U MPOBEPKa ero Ha repMETHYHOCTb.

* Bo3sronka cyxoro jpjaa, Hojia wiv HadTaauHa.

* ArperarHbl€ COCTOSIHUSI BOJIBI.

* Pa3zznenenue qByX HECMEIIMBAIOIINXCS )KUIKOCTEN C TOMOUIBIO I€IUTEILHON BOPOHKH.
e Jluctumistop u ero padora.

* VYcranoBka s GUIBTPOBaHUS U e€ padoTa.

* VYcraHoBKa AJis BeIIapUBaHUs U €€ paboTa.

*  Kosekius ObITOBBIX TPUOOPOB /TSl PHIIBTPOBAHUS BO3TyXa.

* Paszgenenue kpacsuiero BemiecTsa (paomacrepa ¢ IOMOIIbI0 OyMaXHOW XpoMaTorpaduu.
*  Moaenu aIOTPONTHBIX MOAU(PUKALIUNA YTIEPOIa U CEPBI.

* Ilomyuenue o30Ha.

 Tloprpersi . 5I. Bepriennyca u JI. Y. Meneneesa.

¢ KopoTKkoneprnoaHbli M JIMHHONIEPUOIHBIN BapuaHTh! [lepunonnueckoii cucremsr /1. 1.
Menneneesa

* KoHcTpyupoBaHHe IapOCTEPKHEBBIX MOJIEIEH MOJIEKYII.

* Anmnapar Kunmna.

* PasnoxeHue Omxpomara aMMOHHUSI.

* Topenue cepbl U MarHMEBOM JICHTHI.

* Iloptpetrs M. B. JlomonocoBa u A. JI. JIaByasne.

*  OmnbIThl, WLTIOCTPUPYIOIIUE 3aKOH COXPAaHEHUS MacChl BELIECTB.

* Topenue pocdopa, pacTBOpeHHE MPOIYKTa TOPEHHS B BOJIE U HCCIICIOBAHNE TTIOTYYCHHOTO
pacTBoOpa JIAKMYCOM .

* BsaumojeicTBUE COJITHOM KUCIOTHI C IIMHKOM.
* Tlomyuenne ruapoxcuaa menu(Il) u ero paznoxeHue Npu HarpeBaHUU.
JlaGopaTopHbIe ONBITHI
. O3HaKOMJICHHE C KOJIEKIIMEH JTaO0paTOPHOM TOCY/IbI.
. I[IpoBepka mpubopa J1s OJIydeHUS Ta30B Ha TePMETUIHOCTb.
. O3HakoMIIeHHE ¢ MUHEpalIaMu, 00pa3yIOLUMHU TPaHHT.
. I[IpuroroBieHne reTepOreHHON CMECH TOPOIIKOB CEePhI U XKeje3a U UX pa3AcicHue.

1
2
3
4
5. BzaumozeiicTBiE PaCTBOPOB XJIOPUIOB U HOAUIOB Kallis ¢ paCTBOPOM HUTparta cepebpa.
6. IMonyuenue ruapokcuaa meau(Il) u ero B3auMoAeHCTBHIE ¢ CEPHOM KMCIOTOM.

7. B3aumozeicTBIE PaCTBOPA COMBI C KUCIOTOI.

8. TIpoBepka 3aK0Ha COXpPAaHEHHs MaCChl BEIIECTB HA IPUMEPE B3aMMOIEHCTBUS IETOYN U KUCIIOTHL.
9

[IpoBepka 3aKOHAa COXPAHEHHWs MAcChl BEIIECTB HA MPUMEPE B3aMMOJEHCTBUS IIETIOYH U COJH
xenesa (I11).
10. Paznoxenue nepokcua BOJOPOA ¢ HOMOIIBI0 okcuaa Maprauia (1V).
11. 3amemnienue xKene3omM MEIU B MEAHOM KyIIOPOCE.
IIpakTnuyeckne padoTsl

1. 3HAaKOMCTBO C JJabOpaTOpHBIM 000pynoBaHueM. [IpaBuiia TeXHUKHM 6€30MacHOCTH MpH padoTe B
kabuHere xumuu. Hexotopsie BUabI paboT.



2. Amnanus nousbl
Baskneiiiuue npeacraBuTe/ M HeOPraHM4ecKuX BemecTs. KosimyecTrBeHHbIe OTHOLIEHUS B
xumnu(18 yacon)

CocraB Bo3ayxa. [lonsTre 06 00BEMHOI 107€ KOMIIOHEHTA IIPUPOIHOM T'a30BOM cMecH —

Bo31yxa. Pacu€r 00bpE€Ma KOMIOHEHTA Ta30BOi CMECH IO €r0 00BEMHOM J0J1€ U Ha00O0POT.

Kucnopoa. O3on. [onyuenue kucnopoaa. Codupanue u pacro3HaBaHUE KUCIOPOia. XUMUUECKHE
CBOMCTBA KMCJIOPOJA: B3aUMOJICHICTBUE C METaJJIaMi, HEMETaJJIaMU U CJIO’KHBIMH BEILIECTBAMHU.
[Ipumenenue kucinopoaa. KpyroBopor kucnopoja B Ipupoe.

Oxcuapl. OO0pazoBaHue Ha3BaHUN OKCUIOB 10 BX hopmyrnam. CocraBieHue GOpMyIT OKCHIOB MO UX
Ha3zBaHusAM. [IpeacraBuTenn OKCUIOB: BOJA U YIIIEKUCIbBIN a3, HeraméHas U3BeCcTh.

Bonopon B npupose. @usndeckre 1 XUMUYECKUE CBOWCTBA BOJIOPOJA, €r0 MOJIYyYeHHUE U
MIpUMEHEHHE.

Kucnortsl, ux cocras u knaccuduxanus. Uaaukaropsl. Tabnuiia pacTBOPUMOCTH.

ComnsiHast U cepHasl KMCIIOThI, UX CBOWCTBA U IPUMEHEHUE.

Conu, ux cocraB u Ha3BaHUs. PacTtBopuMocCTh cosell B Boje. [IpencraBurenu comneil: xiopun
HaTpusl, KapOoHaAT HATpHs, pocdar KaIbIus.

[Tocrosinnas ABoranpo. Komuectso BemectBa. Moabs. Mossipas macca. KpatHsle e TMHUITBI
M3MEpEeHUs KOJIMYECTBA BEIECTBA — MUJUIUMOJIb U KHJIOMOJIb, MUJUTUMOJISIPHAS U KUJIOMOJIIpHAs
Macchl BEIECTBa.

Pacuétel ¢ wucnonp3oBaHMEM TOHATUN  «KOJMYECTBO  BELIECTBA», «MOJIIpHAs —Maccay,
«IOCTOSIHHAsE ABOTagpoy.

3akoH ABoraapo. MossipHbIii 00bEM Tra3000pa3HbIX BemecTB. OTHOCUTENbHAS TNIOTHOCTH OJHOTO
rasa o Jpyromy.

KpaTtHble equHUIBI U3MEpPEHHs] — MWLIUMOJISPHBIA M KUJIOMOJIAPHBIA 00BEMBbI ra3000pa3HbIX
BEILECTB.

Pacuétel ¢ ucnosnb3oBaHUEM NOHSATUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJISPHBINA
00BEM ra3oBy, «IOCTOSTHHAS ABOTaApO».

Pacuérel ¢ ucnonbp30BaHUEM MOHATUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAS MAcCay, «MOJIAPHBII
00BEM razoBy», «4uciI0 ABOTaIpO».

I'unpocdepa. KpyroBopor Boasl B mpupoje. dusndeckue U XUMHUYECKHE CBOMCTBAa BOJbI:
B3aMMOJICIICTBUE C OKCUIAMMU.

OcHoBaHus, ux coctaB. PacTBopuMoCTh OCHOBaHuUl B BoJie. MI3MeHEHHE OKPACKU MHIUKATOPOB B
uienouHoi cpene. IlpeacraBurenu menouen: rTUAPOKCUIBI HATPUS, KAJIUS U KaJIbLIUSL.

PactBoputens u pactBopéHHOE BemiecTBO. PactBophl. PacTtBopenue. ['mapartsl. MaccoBast noJist
pacTBOpEHHOro BemiecTBa. Pacuérhl, CBs3aHHBIE C MCIOJb30BAaHUEM MOHATHUS «MaccoBas IO
PacTBOPEHHOTO BELIECTBAY.

JdeMoHcTpanuu

* OmpeneneHue coaepKaHus KUCIOPOJa B BO3IYyXE.

* [lomyueHue kucnopoja pazaoKEHUEM NIEpPMaHraHaTa Kajlus U IepoKcuIa

BOJOPOAA.

* CoOupaHue MeTO/IOM BBITECHEHHUS BO3/lyXa U BOJIBI.

* Pacno3naBanue kucnopoza.

* T'openue maruus, xenesa, yris, cepsl 1 ocdopa B KUCIOpOE.

*  Komiekiusi OKCUAOB.

* Tlonydenue, cobupanue 1 pacro3HaBaHUE BOJAOPOIA.



* ['opeHue BogoOpoOa.

* BzaumoseiictBue Bojgopoa ¢ okcuaom meau(ll).

* Komiekuust MUHEpaJIbHBIX KUCIIOT.

* IlpaBuio paz0aBieHus: cCepoil KUCIOTHI.

*  Komekuus coneil.

* Talnuia pacTBOPUMOCTH OCHOBAaHUH, KHCJIOT U COJIEH B BOJIC.

* HekoTopsie MeTallIbl, HEMETAJUIBI U COEIMHEHUS KOJIMYECTBOM BeLIeCTBa B 1 MOJIb.
*  Mopenb MOISIpHOTO 00BbEMA Ira3000pa3HbIX BEIIECTB.

JlabopaTopHbIe ONbITHI

12.  TlomyrHeHHME M3BECTKOBOM BOJIBI PH MPOIYCKAHUHU YITIEKKCIIOTO Ta3a.
13.  Ilomydenue Bomoposa B3aMMOAEHCTBUEM IUHKA U COJITHOM KHUCIIOTHI.
14.  PacnosHaBaHue KHCIOT UHIUKATOPAMH.
15. H3meHeHue OKpacku MHAUKATOPOB B INEIOYHOM CPEJIE.
16.  Osnakomuiienue ¢ TpenaparaMy JOMANIHEN MM IIKOJLHOM anTeYkn — PacTBOPAMM MEPOKCHIA
BOJIOPOJa, CIUPTOBOM HACTOMKHM MOJIa ¥ HAIATBIPHOTO CIUPTA.
IIpakTHyeckue padoThl
3. Tlony4enue, coOMpaHue U Pacro3HABaHUE KUCIOPOIA.
4. Tlonyuenue, coOMpaHue U paclio3HaBaHKUE BOJIOPO/IA.
5. TIpuroToBieHrHe PacTBOPOB COJIEH ¢ MX 3aJaHHON MacCOBO# JIOJIEH.
OcHOBHBIE KJIacChl Heopranueckux coexuHeruii (10 yacon)
O6o0mmenue cBeneHnit 00 OKCUAaX, X KiIacCu(pUKAIMU, HA3BaHHUIX U CBOMCTBAX.
CriocoObl 1MoTyueHust OKCHJIOB.

OcHoBanusl, WX KilaccUUKAIMsA, Ha3BaHUS W CBOWCTBA. B3amMomeWcTBHE C KHUCIOTaMH,
KHCJIOTHBIMU OKCHJaMU U cOJISIMH. Pa3znokeHue HepacTBOPUMBIX OcHOBaHUM. CrocoObl MOydeHHUs
OCHOBaHUH.

Kucnotsl, ux wiaccupukanus u HazBaHua. OOmuUe XUMUYECKHME CBOWCTBA  KHUCIOT.
B3anMopeiictBue KHCIOT € MeTaUIaMU.  OJIEKTPOXUMUYECKUM Psii  HANpsSOKEHUH  METaJUIOB.
B3anmMojelicTBre KUCIIOT ¢ OKCUAAMU METaJLIOB.

B3anMopeiicTBue KUCIOT ¢ OCHOBAaHUSIMM — peakUus HelTpanu3anuu. B3aumopeicTBue KUCIOT ¢
COJISIMU. [Tosyuenue OECKUCIOPOAHBIX
Y KHCIIOPOJICOACPHKAUIUX KUCIIOT.

Conu, ux knaccudukaiys u cBoictsa. B3aumoaelicTBue comneil ¢ MmetamiamMu, 0COOEHHOCTH STHX
peakuuii. BzaumonaenicTBre cosei ¢ COIsIMU.

['eneTnueckue psiipl MeTauIa U HemeTaia. ['eHeTnyeckas CBsi3b MKy KjlaccaMu
HEOPraHMYECKUX BEILECTB.

JlabopaTopHbIe ONBITHI

17. B3aumoeiicTBHE OKCH/IA KaIbIHs C BOJIOM.

18. TTomMyTHEHME W3BECTKOBOI BOJIBI.

19. Peakuus Heiirpanuzanum.

20. Tlonyuenue ruapokcuaa Meau (I1) 1 ero B3anMoIeiCTBIE ¢ KUCIIOTOM.
21. Paznoxenue ruapokcuaa meau (11) npu HarpeBanum.

22. B3auMOIEHCTBUE KMCIIOT ¢ METAJUIAMH.

23. B3auMoIeiCTBUE KUCIIOT € COJISIMA.



24. O3HaKOMIICHHE C KOJUIEKIIUEH COTIEH.

25. Bsaumoneiictaue cynbgara meau(Il) ¢ xenesom.
26. B3auMoielicTBHE COJIEH C COTAMM.

27. T'eneTnueckas CBSI3b Ha IIPUMEPE COETMHEHUN MEJIH.
IpakTuyeckue padoThbl

6. Pemenue SKCIEpPUMEHTAIBHBIX 3a1a4.

IHepuonnuecknii 3axon u Ilepuoguyeckasi cucreMa XMMHYECKHX 3J1eMEHTOB
J. . MenpaesieeBa u crpoenue aroma( 8 yacon)

EcTtecTBeHHbIE ceMelcTBa XUMHUECKUX 3JIEMEHTOB:IIEIOYHbIE U IEI0YHO3EMENbHBIE METaJJIbL,

raJloreHbl, HuHepTHble (Omaropoanbie) Tra3bl. AM@oTepHOCTh. AMGOTEpHBIE OKCHUIBI H

ruapokcuabl. KoMIIekcHbIe comu.

Otkpsitue 1. U. MenneneeBsiM [leproauueckoro 3akoHa u cozanue uM Ilepuonnyeckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

ATOMBI Kak (opma CyLIECTBOBAHUS XMMHUYECKHUX 3J1eMEHTOB. OCHOBHBIE CBEIEHUS O CTPOCHUU
aToMoB. JlokazaTenbCTBa CJIOKHOCTH cTpoeHusi atomoB. OnbiTel Pesepdopna. Ilnanerapnas monensb
CTpOEHHS aToMa.

CoctaB aTOMHBIX siep: TPOTOHBI, HEUTPOHBI. OTHOCUTENbHAs aTOMHas Macca. B3auMocBs3b
MOHATHH «IIPOTOHY», KHEUTPOH», «KOTHOCUTENIbHASL aTOMHAsI Maccay.

Mukpomup. DneKTpoHbl. CTpOEHHE 3IEKTPOHHBIX YPOBHEM aTOMOB XHUMHUYECKHUX 311eMEHTOB NoNe
1-20. TTonsiTHEe O 3aBEPIIICHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbel. @dusnueckuii cmbici  cUMBOJMKM  [lepuommueckoit  cuctembl. CoBpeMeHHas
dbopmynuposka [leproanueckoro 3akona. Mi3MeHeHus CBONCTB AJIEMEHTOB B MEPHUOJAX U TpyIIax, Kak
(YHKIIUS CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa JJIEeMEHTa-MeTajlla M 3JEMEHTAa-HeMeTallla [0 UX IOJIOKEHUI0 B
[Tepuonuueckoit cucreme xumuueckux sneMeHToB J{. . Menneneena.

JdemoncTpanmnu
*  Paznuunble GopMBbI TAOIUL TEPUOAUYECKON CUCTEMBI.
*  MonaenupoBanue nocrpoenus Ilepuoanueckoii cucremsl JI. . Menneneena.
* Mopenu aTOMOB XUMHYECKHUX JIEMEHTOB.
* Mojenu aToMOB 3J1IeMeHTOB 1—3-T0 NepruoI0B
JlaGopaTopHble ONBITHI.
28. Tlonyyenue aM(pOTEPHOro MMAPOKCUIA U UCCIIENOBAHUE €I0 CBOKCTB.

Xumuyeckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (11 yacos)

Honnas xumuyeckasi cBsizb. MoHBI, 00pa3oBaHHbIE aTOMaMU METANIOB M HeMmeTaoB. CXeMbl
o0pa3oBaHUsl MOHHOW CBA3M Ui OMHAPHBIX coeAWHEHHH. VIOHHBIE KpUCTAJUIMYECKHUE PEIETKH U
¢u3nyeckre CBOMCTBA BELIECTB € 3TUM TUIIOM pelI€ToK. [loHsTHEe 0 (hopMYIbHOM eTMHMIIE BEIleCTBa.

KoBaneHTHass XuMHuUecKass CBs3b. OJEKTPOHHbIE M CTPYKTypHble (opMmyibl. KoBaneHTHas
HernoJsipHast cBs3b. (CxeMbl 00pa3oBaHMs KOBAJEHTHOW CBA3M Uil OWHApHBIX COEAMHEHMH.
MouiekynspHble 1 aTOMHBIE KPUCTAJUINYECKUE PEMIETKH, U CBOMCTBA BEIIECTB C 3TUM THIIOM PEIIETOK.

ONEeKTpOOTPULIATENBHOCTD. P anexTpooTpunarensHocTH. KoBaneHTHas NOJsSpHAs XUMUYeCKas
cBs3b. Junonb. Cxembl 00pa3oBaHMs KOBAJEHTHOM MOJSPHOM CBA3M st OMHApPHBIX COEIUHEHUH.
MouiekynspHble 1 aTOMHBIE KPUCTAJUINYECKUE PEIIETKH, CBOMCTBA BEIIECTB C TUM TUIIOM PEILETOK.



Merannnueckass XUMHYECKash CBSI3b M MeETa/NIMYecKas KpUcTauiMueckas pewmérka. CpoiicTBa
BEILIECTB C TUM THUIIOM PEIIETOK. EnuHas npuposa XuMHUYECKUX CBA3EH.

Crenenp oxkucieHus. CpaBHEHHE CTEIEHUM OKHCIEHHMs M BajleHTHocTH. [IpaBuna pacuéra
CTETICHEH OKUCIICHUS 10 (POpMySIaM XUMHUECKUX COCTUHEHUH.

OKHCAUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu. OmpeneneHue CTENeHe OKUCIEHMS  JUIs
AJIEMEHTOB, OOpa3yIMX BEIIECTBa pPa3HbIX Ki1accoB. Peakuuu HOHHOro oOMEHa U OKUCIHUTEIbHO-
BOCCTaHOBUTEJbHbIE peakuud. OKUCIUTENh U BOCCTAHOBUTENb, OKUCJIEHHE M BOCCTaHOBJICHHE.
CocraBieHHEe YpaBHEHHH OKHMCIUTEJIbHO-BOCCTAHOBUTENBHBIX pEaKIUi METOJOM 3JIEKTPOHHOIO
OanaHnca.

JdeMoHcTpanuu

*  Buneo ¢parmenTs u ciaiinsl «MoHHAs XUMUYECKast CBSI3b ».
*  Koiutekuus BEeeCTB ¢ MOHHOW XUMHUYECKOM CBSI3BIO.
* Moaenu HOHHBIX KPUCTAJUIMYECKUX PEIIETOK.
*  BuneogparmenTsl u cnaiiapl «KoBageHTHaIXUMUUECKAs CBSI3bY.
*  Komieknus BeneCTB MOJIEKYJISIPHOTO M ATOMHOTO CTPOECHHUSL.
*  Mopnenu MOJIEKYISIPHBIX U @aTOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
*  BuneodparmMenTsl u cnaiiapl «Metaunueckas XMMUUECKast CBSI3bY.
e Komeknus «MeTaiisl U CIIIaBbD).
* BzaumojeiicTBre IIMHKA C CEPOid, CONISTHOM KucoToi, xiopumom meau (I1).
* Topenue maraus.
* B3aumojeicTBUE XJIOPHOU U CEPOBOJOPOTHON BOJIBI.
JlaGopaTopHbIe ONBITHI
29. U3roToBlcHHE MOJEIH, HILTIOCTPUPYIOIIEH CBONCTBA METAITIMIECKON CBS3H

Conep:xanue yueOHOIo nmpeamera
Xumusa 9 kiaace
(68 uacoB, 2 yaca B He/1€eJII0)
IloBTOpeHue U 00001IeHNEe cBeIeHIi 0 Kypcy 8 kJacca( S5 yacoB)

bunapusie coemunenus. Okcunpl coneoOpasyoomue U HecosieoOpasywoomue. ['uapoKCuabL:
OCHOBaHUs, aM(OTEpHBIC, KUCIOTHL. CpeaHue, KUCIble, OCHOBHBIC COJIH.

OO6o001eHre cBeIeHU O XMMHUYECKUX peakuusax. Kmaccudukamuss XUMUYECKHUX peakiuil o
pPa3IMYHBIM OCHOBAHHUSIM: COCTaBYy M YHCIY pPEarupyrolux H oOpa3yloluXcs BEUIECTB, TEIIOBOMY
s deKTy, HanpaBICHHIO, U3MEHEHHUIO CTETEeHEH OKHUCIIEHHUS AJIEMEHTOB, OOpa3yIOIINX pearupyrouue
BEIIECTBA, (a3e, UCIOIb30BAHUIO KaTalu3aTopa.

[TonsiTHE O CKOPOCTH XUMHUYECKOW peakiuu. DakTopbl, BIMUSIONIANE HA CKOPOCTh XUMUYECKHX
peakiuii: NpUpoAa  pearupyrollux BEIIeCTB, WX KOHIIGHTpalMs, TeMIeparypa, IUIOMadb
COMPUKOCHOBEHHUSI, HATMYKE KaTanu3aropa. Karamms.

JdeMoHcTpanuu
* (O3HaKOMJICHHUE C KOJUICKIIUSIMH METAJJIOB U HEMETAJLJIOB.



* O3HaKOMIIEHHE C KOJUIEKLIUSAMHU OKCUIOB, KUCJIOT U COJIEH.
* 3aBUCUMOCTb CKOPOCTH XMMHUUYECKON pPEaKLIMU OT IPUPOJIbl PEATUPYIOIIMX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEeaKIIMK OT KOHIIEHTPALlMM PEarupyrollX BELECTB.

* 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOHN PEeaKIUu OT ILJIOIIA !
CONIPUKOCHOBEHHS PEaruPyIOIIUX BEIIECTB («KHUTISAILIAN CIOW»).

* 3aBHCHMOCTh CKOPOCTH XUMHUYECKOH PEaKIMK OT TeMIIepaTyphbl pearupyroinx BEIIECTB.
JlabopaTopHbIe ONbITHI
B3anmopeiicTBrue aMmMHuaka U XJIOpOBOJIOPOIA.
Peaknus HenTpanmuzanuy.
Habmronenue ternnoBoro ¢ ¢gexra peakiiuy HelTpanan3anum.
BzaumopeiicTBre cepHoii kKucinotsl ¢ okcugom meu (11).
Pa3noxxenne nepokcuaa BOAOpoa C HOMOIIbIO KaTasla3bl KapTodes

o0k ownE

3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEaKIMK OT MPUPOJIBI PEArupyIOMINX BEIIECTB HAa NMPUMEpe
B3aMMO/ICHCTBUSL PAcTBOpPOB THOCYJAb(daTra HATpus M Xjopuia Oapus, TuUocylb(dara HaATpus H
COJISTHOM KUCJIOTBHI.

/. 3aBHCHMOCTBH CKOPOCTH XMMHUYECKON PEAKI[MU OT MPUPOIbI METAILIOB MPU UX B3aMMOJIEHCTBUH C
COJISTHOM KUCJIOTOM.

8. 3aBUCMMOCTL CKOPOCTH XMMHUYECKOW PEAKIMU OT MPUPOJBI KMCIOT MPU B3aMMOJIEHCTBHU MX C
HKEJIE30M.

9. 3aBUCHMMOCTBL CKOPOCTH XUMHYECKOM PEAKIIMHI OT TEMIIEPATYPBI.

10.  3aBHCHMOCTB CKOPOCTH XUMHYECKOMH PEAKIUK OT KOHI[EHTPALHH.

11. 3aBHCHMOCTH CKOPOCTH XHMHYECKOW PEAKIMH OT IUIOMIAJAX CONPUKOCHOBEHHS PEarupyrolInx
BEIIECTB.

12.  3aBHCHMOCTBH CKOPOCTH XMMHMYECKOM PEAKIIMU OT KaTaIM3aropa.

XuMHUYeCKHe peaKuMi B pacTBopax 3J1eKTpoauToB( 10 yacoB)

[TonsiTue 00 AIEKTPONUTUYECKON quccolMaluK. DIEKTPOJUTHI U HEIIEKTPOJIUTHL. MexaHu3m
JUCCOLMALMU  DJIEKTPOJUTOB C DPA3IMYHBIM XapakrepoM cBs3U. CTENeHb JJIEKTPOJMTHUYECKOU
aucconanuu. CUIIbHbBIC U CI1a0ble 3JEKTPOJIUTHI.

OCHOBHBIE TIOJI0)KEHUSI TEOPUH JIEKTPOIUTHYECKON nuccormanuu. Kinaccudukanus MOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBAaHUS M COJIM KaK 31eKTpoJuThl. VX kiaccudukanus u 1uccounanusi.

OOure XMMHUYECKHE CBOMCTBA KHCIOT: U3MEHEHHWE OKPACKU MHAMKATOPOB, B3aHMMOJIEHCTBHE C
MeTaJUlaMi, OKCUJAaMU U TUAPOKCHJAMM METAJUIOB U COJIAMU. MOoJIeKyJsipHble U HMOHHBIE (TIOJIHBIE U
COKpAIllEHHbIE) YPaBHEHUS PEaKLUi.

XHMMHUYECKUH CMBICII COKPALIEHHBIX YPAaBHEHUN. Y CIIOBUS MPOTEKAHUS PEAKLIMU MEXIY DIEKTPOIUTAMU
JI0 KOHIA. P57y akTHBHOCTH METasLIOB.

OO11re XMMHYECKHe CBOMCTBA IIeI0Yei: B3aUMOJIEHCTBHE ¢ KUCIOTaMH, OKCUAaMU HEMETAJJIOB,
coisimMu. OOIIMe XMMHUYECKUE CBOMCTBA HEPAaCTBOPUMBIX OCHOBAHMM: B3aWMOJICHCTBHE C KHCIOTaMH,
pa3iIoKEHUE IIPU HArPEBaHUU.

OOme XMMUYECKHE CBOMCTBA CPEIHUX COJICH: B3aMMOJEHCTBHE C KUCIOTAMH, HIETOYAMH,
COJIAMU M MeTaJllIaMU. B3auMoIeliCTBUE KUCIBIX COJIEH CO IIEIOYAMH.

I'uaponus, kak 0OMEHHOE B3aUMO/ICHCTBHE COJIeH ¢ BOAON. [ MAPOIM3 COMM CHIIBHOTO OCHOBAHUS
U cnaboit KUCIoThl. ['Maposu3 conm cinaboro OCHOBaHUS U cuiibHOM kucnoThl. [llkana pH.



CBoiicTBa KHCIIOT, OCHOBAaHUM, OKCHJIOB M COJIEM B CBETE TEOPUU AIIEKTPOJIUTUUYECKON
JMICCOLIUAITMN ¥ OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
JdemoncTpanuu.
* HcmbiTaHue BEMIECTB U UX PACTBOPOB HA JIEKTPOTIPOBOIHOCTb.
*  3aBUCUMOCTH IEKTPOIPOBOTHOCTH YKCYCHOM KHCIOTHI OT KOHIICHTPAIIHH.
* JIBMKEHHE OKPANICHHBIX HOHOB B AJICKTPUICCKOM TIOJIE.
* OnpexeneHue xapakTepa cpebl B pacTBOPax COJICH.
JlabopaTopHble ONBITHIL
13. Jlucconmanus cnabpix SIEKTPOIMTOB HA IIPUMEPE YKCYCHOM KHUCIIOTHIL.
14. Vizmenenne okpacku MHIAMKATOPOB B KUCIOTHOM CpeJIe.
15.  Peakums HelTpanu3anuu pacTBopa MENOYH PA3IUNYHBEIMU KUCIOTAMH.
16.  Tlomyuenue ruapokcuna meau (I1).1 €ro B3aMMOJENCTBHE C PA3TMYHBIMU KHCIOTAMH.
17. B3aumopeiicTBre CHIBHBIX KMCIIOT ¢ okcuaoM meau (11).
18-20. BzaumoeiicTBrE KUCIIOT C METAJLIAMH.
21. KagyecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlonyuenue CTyHSA KPEMHHUEBOM KUCIIOTHL
23. KadyecTBeHHAs peakiys Ha XJIOPH/ - UM CYIb(aT-HOHEI
24. VIsMeHeHnE OKpacKu HHAMKATOPOB B IIEJTOYHON Cpefe.
25. B3auMoelcTBIE IEeI0uel ¢ yrIeKUCIBIM Ta30M.
26. KayecTBeHHas peakiys Ha KATHOH AMMOHMSI.
27. Tonyuenue ruapoxcua meau (1) u ero pasnoxenue.
28. B3aumoelicTBre KapOOHATOB C KUCIOTAMH.
29. Tlonyuenne ruapokcuna xenesa(lll).
30. B3aumozelicTeue xene3a ¢ pactsopom cynbpara memu (11)
IIpakTHyeckue padboTbl

1. CsoiicTBa KHMCIIOT, OCHOBAHUIA, OKCUIOB U COJIEH B CBETE TEOPUU DIEKTPOIUTUUECKOM
JUCCOITUAITNN U OKUCITUTEIIBHO -BOCCTAHOBUTEIBHBIX PEAKITUN

HemeTanjbl 4 UX coequHeHUsA(25 yacoB)

CtpoeHne aroMOB HEMETANIOB M HMX TMojoxkeHne B llepuogumueckoit cucreme. Psg
ANEKTPOOTPHUIIATEIBbHOCTH. KprcTamdeckue peméTki HEMETaIOB — MPOCTHIX BEIIECTB. AJIIOTPOIIHUS
n e mpuuuHbl. Pusnyeckue cBoHcTBa HemeTamioB. OOmMEe XWMHYECKHE CBOWCTBA HEMETAJUIOB:
OKHCIIUTEIBHBIC U BOCCTAHOBUTEIIbHBIC.

lanmorensl, cTpoeHre UX aTOMOB U MoJiekya. Du3nueckue U XMMHUYECKHUE CBOMCTBA TaJIOT€HOB.
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB TaJIOT€HOB B 3aBUCUMOCTH OT MX M0JIOKeHUs B [lepuoauyeckoit
cucteMe. Haxox1eHre raJloreHoB B IPUPOJIE€ U UX MOJydeHHUE. 3HAUEHUE U IPUMEHEHHE rajJOreHOB.

l'aoreHOBOOPOIBI M COOTBETCTBYIOIIME MM KHCJIOTBI:  IUIABUKOBAas,  COJIsTHAs,
OpoMoBOJIOpOIHAsl, HOJOBoJOpoAHas. [amorenuapl. KauecTBeHHBIE peakIMM Ha TaJOTeHUI-HOHBI.
[IpumeHeHne coeTMHEHUH raJoreHoB U X OMOJOTHYECKask POJIb.

Obmas xapakrtepuctuka osneMeHToB VIA-rpymmel. Cepa B mpupoae U €€ MOJIydeHHE.
ANnoTpornHbie MOIU(PHUKAIIUU CEPHI U UX CBOMCTBA. XUMHUUYECKUE CBOMCTBA CEPHI U € MPUMEHEHUE.

CepoBOJIOpO/: CTPOEHHE MOJEKYNIbI, (U3NYECKHE M XUMHYECKHE CBOWCTBA, IOJy4YCeHUE U
3naueHue. CepoBogopoanas kucnota. Cynbduasl u ux 3HaueHue. JIroMruHODOPEI.

Oxcwun cepsl (1V), ceprucrast kuciota, cynbdurel. KauecTBeHHas peakius Ha CyIb(QHUT-HOH.



Oxcup cepsl (VI), cepnas kucnora, cynbdarel. Kpucramiorunparel. KadecTBeHHast peakius Ha
Cynb(aT-1uoH.

CepHast KHCIOTa - CWIBHBIA 31eKTpoiuT. CBOHCTBa pa30aBICHHOW CEPHON KHUCIOTHI, Kak
TUMUYHOW KHCJIOTHI: B3aMMOJICHCTBHE C METaVIaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHJIAMH,
OCHOBaHUSMHU U aM(POTEPHBIMU THAPOKCUIAMU, cosiiMU. KauecTBeHHast peakius Ha CyJb(aT-HoH.

OOmass xapaktepuctuka 3jeMeHTOB VA-rpynmbl. A30T, CTpPOEHUE aToMa U MOJIEKYJb.
duznyeckue U XMMMUYECKUE CBOMCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OHOJI0ruuecKas poJb.

AMMHaK, CTpOSHHE MOJICKYIbI B (pr3uyYecKre CBOWCTBAa. AMMHUAYHAs BOJA, HAIATHIPHBIN CIIUPT,
rypar aMMuaka. JIOHOpHO  -akUENnTOpHBIM  MeXaHU3M  O00pa3oBaHMsI  KaTHOHAa  aMMOHUS.
BoccranoBurensHbie cBoiicTBa ammuaka. Coilm aMMOHUS U MX NpuMeHeHue. KauecTBeHHast peakius Ha
KAaTHOH aMMOHHUSI.

Oxcuapl a3zoTa: HecoJaeoOpa3yroUIue W KUCIOTHbIE. A30THUCTass KMCIOTa M HUTPUTHL. A30THas
KHCJIOTA, €€ TIoJydeHue U cBoricTBa. Hurparsl.

®docdop, crpoenue aroma u amwtorpornus. Dochuasl. Dochun. Oxcua dochopa(V) u
oprodochopnas kucnora. Pocdarel. Dochopubie ynodpenus. MHCEKTULINIBI.

OO6mrast xapakTepucThKa 3JeMeHTOB [V A-rpymnmsl: 0COOEHHOCTH CTPOCHHS aTOMOB, MPOCTHIX
BEIIECTB M COCAMHEHUI B 3aBUCUMOCTH OT MOJIOKEHUS JIeMEHTOB B [leproanueckoil cucreme. YTiepos.
AnnoTtponHsle Moaudukanuu: anma3, rpapur. AMOpQHBIA Yriepoa UM €ro copra: caxa,
aKTUBUPOBAHHBIA  yrojb. Apncopbmus. Xumuueckue cBoiicTBa yriepoaa. Kokcoxummuueckoe
MIPOM3BOJICTBO U €ro npoaykuus. Kapousl.

Oxkcun yrinepoaa(Il): ctpoenune Momekyinbl, mojiydeHne U ero cBoictBa. Oxcua yriepoma(IV):
CTPOEHUE MOJICKYJbl, TMOJYYEHHE M €ro CBOMCTBAa. YTojbHas KucioTa. CoJIM YroJIbHOM KHCJIOTHI:
KapOOHaThI U THIPOKapOOHaThl. TexHu4yeckas ¥ MUIIEBas CoJa.

Heoprannueckue # OpraHUyYecKue BEHIECTBA. YTJIEBOAOPOAbl. XHUMHUYECKOE CTPOECHUE
OpraHMYECKUX BEIIECTB, KaK MOPSI0OK COETUHEHUS aTOMOB B MOJIEKYJI€ 110 BaJICHTHOCTH.

Metan, 3TaH, Kak MpeAesibHbIe YIIEBOAOPOAbl. ODTHIEH M alleTUJIeH, KaK HelpeaeibHbIe
(HeHachIIIeHHbIE) yriIeBO0poabl. ['opeHue yrieBoopoioB. KauecTBeHHbIE peakiiy Ha HempeaeabHbIe
COEJIMHEHUSI.

OTUIIOBBIN CIIUPT, €ro MOJydeHue, IpuMeHeHne U (pusnosiorndeckoe naeicTue. TpéxaTOMHBIM
cnupt raunepud. KauecTBeHHas peaklds Ha MHOTOATOMHBIE CHHPTHL. YKCyCHas - MpPEICTaBUTEIb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemnuuii, ctpoenue ero atoma u coiictBa. Kpemuuii B npupozae. Cunuuuasl U cunad. Okcun
kpemuus(1Y). KpemHueBast kucnora u €€ Comu.

[IpousBocTBO cTeKna U ieMeHTa. [IpoayKius CUIMKaTHOM MPOMBIIIJIEHHOCTH: ONTHYECKOE
BOJIOKHO, Kepamuka, hapdop, dasHc.

OnTHyeckoe BOJIOKHO.

Hemerannel B npuposae. ®@pakiroHHas MEperoHka >KUAKOIO BO3/yXa KaK CHOCO0 MOJIydYeHUs
KHCIIOpOoJa, a30Ta, aprona. [lonydenue pocdopa, kpeMHuUs, XI0pa, iHoaa. DIEKTPOIU3 paCTBOPOB.

[lonyuenue cepHOI KMCIOTHI: CHIPbE, XMMHU3M, TEXHOJIOTUUECKAS CXEMA, METO KUIISILETO CIIOS,
MIPUHIIUIIBI TETJIO00MEHA, TPOTUBOTOKA U IUPKyIsiiun. Oneym. [Ipon3BoACTBO aMMuaKa: ChIpbE,
XUMU3M, TEXHOJIOTHYECKasl CXeMa.

JdeMoHcTpanuu

e Koiekiusi HEMETaJLIOB.
e Moenu KpUCTaNIMUECKUX PEIIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HaTOP M MPUHIUIIBI €0 PAOOTHI.



I'openne HeMeTasIoB - MPOCTHIX BELIECTB: cepbl, hochopa, APeBECHOTO YIIIA.
OO0pa31bl TaJIOreHOB - MPOCTHIX BELIECTB.

B3auMoeiicTre raloreHoB ¢ MeTajulaMHu.

BriTecnenue xjgopa OpoMOM HITH HOJ1a U3 paCTBOPOB HX COJICH
Komexkuust npupoiHbIX COETUHEHHUH XJI0pa.

B3anmopeiicTBue cepsl ¢ METAILIIaMU.

I'openue cepsl B kucinopoae

Komnexkus cyabGuIHbIX pyI.

KavecTBenHast peakuus Ha Cyinb(puI-HOH

ObecriBeunBaHNE OKPAIIEHHBIX TKaHEH U IIBETOB CEPHUCTBIM T'a30M.
B3anMoeficTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEABIO.
OOyrnrBaHre OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOU KHCIOTOM.
Huarpamma «CocTtaB BO3ayXay.

BuneogparmenTs! u cnaiap! «[Ituubu 6azapbi».

[Tonyuenue, coOupanue u pacrio3HaBaHHe aMMHUaKa.

Pa3noxxenue 6uxpoMara aMMOHUSL.

B3anMoelicTBre KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEBIO.
['openue uvepHoro mopoxa

Pa3noxxeHne HUTpaTa Kanus U TOPEHUE JIPEBECHOTO YrojibKa B HEM
OO6pa31el MpUPOIHBIX coernHEeHUH Gocdopa.

I'openue dhocdhopa Ha BO3IyXe U B KUCIOPOJIE.

[Tonydyenue 6emoro (ochopa u UCTIBITAHUE €TO CBOICTB

Komnexuust «O6pa31sl MpUPOTHBIX COSAMHEHUH YTIIEPOIa)

[Toptper H. JI. 3enunckoro. [lornonieHne akTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BEILIECTB
WJIM Ta30B.

YcTpoiicTBO MpOTUBOrasa.

Monenu MoeKy1 MeTaHa, 3TaHa, STUJICHA U alleTUICHA.

B3aumopelicTBue sTuiIeHa ¢ OpOMHOM BOAOH U pacTBOPOM I€pMAHraHATa KaJusl.
OOu1re XMMHUYecKre CBOMCTBA KMCIIOT Ha IPUMEPE YKCYCHON KUCIIOTBI.
KauecTBeHHas peakuys Ha MHOTOATOMHBIE CIIUPTBHI.

Komneknus «O0pa3ibl NpUPOAHBIX COETUHEHUN KPEMHUS.

Komtekuus crekia, KEpaMUKH, HEMEHTA U U3JEIINN U3 HUX.

Kostexkuyst mpo yKIMK CUIMKATHONW MPOMBIIIEHHOCTH.

Buneogparments! u cnaiinel «I[Ipon3BoACTBO cTEKIa U LIEMEHTaY.
Komnexkuust «IIpupoHble coeMHEHNS HEMETAIUIOB.

Buneodparments! u cnaiiipl «PpakuroHHas NEperoHKa KUAKOro BO3TyXa
Buneodparments! u cnaiinsl «Ilosydenne Boiopo/a, KUCIOPOAa U TaJOreHOB
NIEKTPOIUTUYECKUM CIIOCOOOMY.

Mogenu anmnapaToB s IPOU3BOACTBA CEPHOU KUCIIOTBI.

Mogenb KUIAIIETO CIIOsL.

Mogenb KOJIOHHBI CHHTE3a AMMMAKA.

Buneodparments! u cnaiiipl «IIpou3BOACTBO CEpHON KHCIOTHI.
Buneodparmentst u cnaiinsl «I[Ipon3BoacTBO aMMHaKay.



e Komnekuus «CpIpb€ 1)1 OJIy4EHUS] CEPHOM KHCIIOTBD.

JIaGopaTopHbIe ONBITHI

31. Pacno3naBaHue rajoreHuI-HOHOB.

32. Ka4yecTBEHHBIE PEAKIIUH Ha CYIb(HAT-UOHBL.

33. KavecTBeHHas peakius Ha KATHOH aMMOHHUSL.

34. XuMuueckue CBONCTBA a30THOM KUCIIOTHI, KaK SJIEKTPOJINTA.
35. KavectBennsle peakuuu Ha Gocdar-uoH.

36. IMonydyeHne 1 CBOWCTBA YTOJILHON KUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. TIponyckanue yriIeKUCIoro ra3a 4epes3 pacTBOP CUIIMKATa HaTPUsL.
IpakTuyeckue paéoTwl

2. VI3yuenue CBOMCTB COJIAHON KHCIIOTHI.

3. U3yuenue CBOMCTB CEPHOM KHCIIOTHL.

4. Tlony4eHne aMMHUaKa ¥ U3y4€HUE €ro CBONCTB.

5. Tlony4eHue yriekucaoro ra3a i u3ydeHue ero CBOMCTB.

Metanabl U ux coeguHenus (174acon)

[Tonoxenne meramnoB B [lepuoanueckoit cucreme xumudeckux snemeHToB J[. M. Menaeneea,
CTPOCHHE WX aTOMOB W KPHUCTAUIOB. MeTalMueckass CBs3b W METAUTMYECKas KPUCTAUTMYecKas
pemérka. du3nyecKre CBONCTBA METAIJIOB: 3JIEKTPO- U TEIUIONPOBOIHOCTD, OTPAXKAIONIAsT CIIOCOOHOCTB,
TIaCTHIHOCTh. CIIaBbl YEPHBIC U [IBETHBIE.

Mertambl KaKk BOCCTAHOBUTEIIH. DJIEKTPOXUMHUYECKHUIN psAll HaNpsoKeHWH. B3anmozaeicTBue MeTamioB ¢
HEMEeTaJlIaMH, OKCHJIAMH, KHCJIOTaMH, COJISIMH. AJTFOMUHOTEPMHUSL.

CTpoeHre aTOMOB U MPOCTHIX BEIIECTB IIEIOYHBIX METAJUIOB. 3aBUCUMOCTh (PM3UYECKUX U XUMHUECKUX
CBOWCTB IIEJIOYHBIX METAJIOB OT 3apsjioB siep WX aToMoB. OKCHIBI M THAPOKCUIBI IIEITOYHBIX
METaJUIOB, WX TMOJyYCHUE, CBOWCTBA, NpPUMCHEHHE. BakHEWIIHMe CONM IIETOYHBIX METaJIOB, HX
3HA4YCHUE B )KUBOW U HEXKUBOU MIPUPOJIC U B JKU3HU YECIOBEKA.

CTtpoeHre aTOMOB W TPOCTHIX BEHIECTB HICIOYHO3EMEIbHBIX METAJUIOB. 3aBUCUMOCTh (DH3UYECKUX U
XMUMHUYECKUX CBOMCTB IIENIOYHO3EMENbHBIX METaNIOB OT 3apsAoB saep ux aromMoB. OKCuabl U
THJIPOKCHUIBI IIEIOYHO3EMEIbHBIX METAIOB, UX IOJIydCHHE, CBOMCTBA M TpPUMEHEHHE. BaHeimue
COJM INEITOYHO - 3EMENbHBIX METaIOB, UX 3HAUCHHE B MPUPOJIC M JKU3HU 4YeloBeka. KapOoHarel u
THJIPOKapOOHATHI KaJIbIIUS.

XKécTtrkocTh BOABI: BpeMeHHasi U nocTosHHas. CrocoObl ycTpaHeHHs] BpeMeHHON KECTKOCTH. CrocoObl
ycTpaHeHHs] TOCTOSHHOM >kécTkocTu. MouuThl. CoelvHEHUs aJlOMUHHUS B MpHUPOJe. XUMHUYECKHE
cBoiicTBa amoMuHUSA. OCOOEHHOCTH OKCHJa U THAPOKCHA aIOMUHUSA Kak aM(OTEpPHBIX COEAUHEHUH.
Baxkueiimue conu anroMuHus (XJI0pU, cyibdar).

OcobenHoctu cTpoeHHUs aroma kenes3a. JKemezo B mpupoie. Baxueitmme pyabl xeneza. Okcuabl U
ruapokcuabl xeneza(ll) u xeneza(Ill). Comu xeneza(Il) u xeneza(Ill). OGHapykeHHEe NOHOB KaTHOHOB
JKele3a B pacTBOpe. 3HAUCHUE COCTUHEHUH JKeme3a.

Koppo3zus xumuueckas 1 JIeKTpoXuMudeckasi. 3aiiiuTa MeTauioB OT KOPPOo3uK. MeTallibl B IPUPOJIE: B
CBOOOIHOM BUJE U B BHJIE coequHeHuit. [lonstue o metamunypruu. Y€pHas 1 1[BeTHas METaJLTyprHsl.
[MupomMeranmyprusi, THAPOMETAILTYPTHsl, dMeKTpoMeTaTyprus. JloMmenusii mporecc. [lepepabotka



YyryHa B CTaJib. DJIEKTPOJIU3 PACILIABOB.
JdeMoHcTpanuu
* BzaumopeicTBue HATpUs, JIUTUS U KaJIbLHUS C BOJOU.
* TopeHue HaTpus, MarHUs U KeJe3a B KUCIOPOE.
* Bcnbllika TEpPMUTHOM CMECH.
* BzaumopeiicTBuE CMECH MOPOIIKOB CEPHI U KENE3a, [IMHKA U CEPBI.
* BzaumopelicTBuE antOMUHUA C KHCIOTAMHU, IIEJI0YaMHU U BOJIOM.
* BzaumogeicTBHe XKene3a U MEIU C XJIOPOM.
* BsanmopeicTBre Meau ¢ KOHUEHTPUPOBAHHON CEPHOM KUCIOTOW U a30THOM KHUCIIOTOMN
(pa36aBieHHOM U KOHIICHTPUPOBAHHOM ).
* Okpacka IJIaMEeHH COETMHEHUSMH IEJIOYHBIX METAIIJIOB.
* Okpacka IJIaMEeHH COE€TMHEHUSAMHU MIETOUYHO3EMETbHBIX METAJIJIOB .
* TameHwue U3BECTH BOJOK.
* IlosyueHne xECTKOW BOJBI B3aUMOJCHCTBUEM YITIEKHUCIIOTO ra3a ¢ U3BECTKOBOU BOJOM.
*  VYcTpaHeHHe BpeMEHHOM KECTKOCTH KUTISTYCHUEM U JJ00aBKOM COJIbI.
*  VYcTpaHeHue MOCTOSTHHOM KECTKOCTH JOOABKOM COJIBI.
*  VoHUTHI ¥ IPUHITUTI UX JIEHCTBUS (BUICO(PPArMeEHT).
*  Komteknusi mpupoaHBIX COCTUHEHUIN aTFOMUHUSL.
*  BuneodparmenTs! u craitapl «OKCU ATFOMUHUS U €70 MOAU(DUKAIAI.
* Tlonmydyenue am(poTEpHOTO TUAPOKCUIA ATIOMUHUS U UCCIIEIOBAaHUE €r0 CBOICTB.
*  Komneknus « XUMUYECKHE UCTOYHUKH TOKaY.

* Pe3ynbpTaThl JUIUTEIHHOIO IKCIEPUMEHTA 0 U3YYEHUIO KOPPO3UH CTATbHBIX U3IEU B
3aBUCHUMOCTH OT YCJIOBHI ITPOLIECCOB.

* BoccranoBnenue meau u3 okcuaa meau(1l) Bogopomom.
*  BuneodparmenTs u crnaiisl «[Ipou3BoACTBO UyryHa U CTaIN.
*  BuneodparmenTs! u crnaiiapl «M3nenus U3 4yryHa u cTaim.
*  BuneodparmenTs u crnaiipl «I[Ipon3BoACTBO aTFOMUHUS.

JlaGopaTopHbIe ONBITHI

39. BzaumoeiicTue xkenesa ¢ pactBopoM cyibgara meau(1l).

40. Tony4eHne U3BECTKOBOM BOIBI M OIIBITHI C HEMA.

41. Tonyuenne ruapoxcunos xeneza(ll) u (11).

42.KauecTBEHHBIE PEAKIIMH Ha KATHOHBI XKee3a

IIpakTHyeckue padoTbl

6. IlomydyeHue 5KeCTKOM BOBI M CLIOCOOBI €€ YCTPAHEHUSL.

7. PeleHue 3KCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTasuibly.

XHMHA U OKpYKaomasa cpega(2 yaca)

Crpoenue 3emiu: siApo, MaHTUS, 3eMHas KOpa, X XUMUYecKuil coctas. JIutocdepa u eé
xuMudeckui coctaB. Munepaisl. Pyasl. Ocagounsie noposl. [lone3nbie nckonaembie. X UMAYECKUMA
coctaB ruipoceprl. XUMUYECKHI cOCTaB aTMOCHEPHI.

HcTouHMKH XUMHUYECKOTO 3arps3HEHUS OKpYyXKatolel cpe/ibl. [ To0anbHbIe SKOJIOTHYECKHE MTPOOIeMbI
YeNoBeYeCTBa: MAPHUKOBBINA AP (PEKT, KUCIOTHBIE JOXKIHM, 030HOBBIE IbIphl. MeXIyHapOIHOE



COTPYIHUYECTBO B 00JIACTH OXPaHBI OKPYKAIOIIEH Cpe/ibl OT XUMUYECKOTO 3arpsa3HeHus. «3enéHas

XUMUA».

JdemMoHcTpamuu

Buneodparmentst u cnaiinel «Ctpoenne 3emin 1 €€ XUMUYECKHIA COCTaBy.

Kosutekuust MUHEpaIoB ¥ TOPHBIX MOPO/I.

Komnekuus «Pyapl meTamiosy.

Buneodparments! u cnaiinbl «I 1odanbpHbIE SKOJOTHYECKHE TPOOIEMBI YEIIOBEUECTBAY.

JlabopaTopHbIe ONbITHI

43. Usyuenue rpaHura.

Ctpoenue atomMa B COOTBETCTBHM C TIOJIOKEHHEM XHMHYECKOro »3jieMeHTa B Ilepuoaudeckoit
cucteme. CTpoeHHE BEIIECTBA: XUMHUYECKAs CBSA3h M KPUCTAJUIMUECKHE PEHIETKU. 3aBUCUMOCTh CBOMCTB
00pa30BaHHBIX DJIEMEHTAMH TPOCTHIX BEIIECTB (METAUIOB, HEMETAJJIOB, OJaropoJHBIX Ta30B) OT
MOJIOXKEHUS AMeMeHTOB B [leproandeckoit cucteme. THUIOTIOTHS HEOPTraHUYECKUX BEIIECTB, JCIEHUE UX

O000menne 3HAHNI 10 XMMMHU 32 KyPC OCHOBHOM HIKOJIBI.
MMoaroroBka k OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeHY(7 4acoB)

Ha KJIAaCChbl U I'PYIIILI. HpeI[CTaBI/ITeJ'II/I.

[Ipu3Hakn W yciIOBHS TPOTEKAHWS XHMHYECKUX peaknuil. TUNoJIorHs XMMHYECKMX pEeakIHuil o

Pa3IMYHBIM OCHOBAHUAM. PeaKHI/II/I HOHHOTO 00MeHa. OKHCIINUTENHHO-BOCCTAHOBHUTEILHEIE pEaKIuu.

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHblE XUMHYECKHE CBOMCTBA COJIE0Opa3yIOMINX

OKCHJIOB, THIPOKCUIOB (OCHOBAHUM, KUCIOT M aM(POTEPHBIX THIPOKCHUJIOB), COJICH.

YyeOHO-TEMaTHYECKUH IIAH

No HaumenoBanue paznenosB (Tem) KomnuectBo B ToM uucne Ha npoBeeHue
YacoB I10 [TpakTHyecKkux KoHTpoapHBIX
porpaMme pabot pabot
8 knacc
1 | HavanpHble TIOHATHS M 3aKOHBI 12 2 1
XUMMHU
2 | Baxneinme npeacTaBUuTeNn 9 2 1
HEOPraHMYECKHX BEIECTB.
KoanuecTBeHHBIE OTHOLIEHHS B
XUMMHU
3 | OcHoBHBIE KJIaCChI 6 1 1
HEOPraHMYECKUX COCTUHEHUN
4 | Ilepuoauueckwuii 3aKOH u 2
[Tepuoanueckas cucreMa
XUMH4YeCKUX oanemeHToB . .
MeHnzeneeBa 1 CTPOCHHE aTOMa
5 | Xumnueckasa cBa3b. OKHUCIUTEIBHO 4 0 1
-BOCCTAHOBUTEIIbHBIE PEAKIIUN
Pezeps 1
Htoro 34 5 4

9 knacc




1 [ToBTOpenue u o6o0ImIEeHNE 5
CBEJICHMIA TIO KypcCy 8 Kitacca.
XUMHUYECKUE PEaKUUU
2 | XUMHUYECKHEe PEaKliu B pacTBOpax 10 1 1
3 | HemeTaysl 1 UX COCIMHECHUS 25 4 1
4 | MeTtasisl 1 X COCTUHEHUS 17 2 1
5 | XuMus u oOKpyxKaromas cpena 2
6 | O6oOuIeHHe 3HAHUH IO XUMHH 32 7 1
KYpPC OCHOBHOMW IIKOJIBI.
[ToaroroBka k OCHOBHOMY
rOCy/IapCTBEHHOMY dK3aMEHY
(0)R€))
Pezeps 2
Hroro 68 7 4
7. KanengapHo-TeMaTH4yecKoe IVIAHMPOBAHHUE Y4eOHOI0 MpeMeTa
Xumusa 8 kiaace
Ne Tema ypoka Kosu | Jlara | Jlomamn Hcnoab3oBanue
n/ 4ecTB | MpoBeN ee 000py10BaHUA LIEHTPA
n 0 eHusl | 3ajaHue «Touka pocra»
4acoB
1 2 3 4 5
HauajbHble NOHATHS M 3aKOHBI XUMHUH (124)
1 | IIpenmer xumun. Ponb XuMun B )KU3HU 1
YesoBeKa
MeTo1bl U3yueHUs: XUMHUH JlaTuuk TemmepaTypbl
(TepMoTapHBIii),
CIIMPTOBKA
2 | Bxoanas nuarnoctuyeckas pabora 1
3 | ArperaTHble COCTOSIHUS BEILIECTB
4 | II. p Ne 1 «3HakoMcTBO € 1a00PaTOPHBIM
obopynoBanueM. [Ipasuna Th npu
paboTe B KabUHETE XUMUN
5 | ®usnueckue SBICHUS B XUMUU 1 JlaTuuk TemnepaTypbl
IJIATUHOBBIN
6 [Lp.Ne?2 «Ananus no4Bb» 1
7 |ATOMHO- MOJIEKYISIPHOE 1
yueHue. XUMHUYECKUE TIEMEHTBI
3HAKU XUMHYECKUX
AJIEMEHTOB.
8 |Ilepmoanueckast TaOMUIIA XUMHUECKUX 1
anemeHTOB J[. 1.
Menneneesa.
9 | Xumuueckue GopMyIbl 1
BanentHocTh 1




10 | XumuuecKue peakium. 1
3aKOH COXpaHEHMs MAacChl BELIECTB. Becbl anexTpoHHbIE
XUMHUYECKUE YPABHEHUS

11 |Tunsl XUMUYECKUX pEaKIUi 1

12 K.p.Ne 1 «HavyanbHble TOHATHS ¥ 3aKOHBI 1

XUMUHN»

Baxnelinme NMPpEeACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB. KoanvyecTBeHHbIE OTHOILIEHUS B XUMUH

(CA))
13 |Bo3myx u ero cocras 1 [TpuGop st onpenenenus
COCTaBa BO3/IyXa
Kucnopoa. Oxcuubt 1
I1. p.Ne3 «Ilonydyenue, coOupanue u 1
pacro3HaBaHUE KUCIOPOI»
14 |Bogopon 1
I1.p. Ned4 «Ilomyuenue, cobupanue u
pacrmo3HaBaHHE BOJIOPOJIa»
15 |KonmdecTBo BemiecTBa 1
16 |MomnsipHBIit 00BEM 1
ra3z000pa3HBIX BEIIECTB
17 Boma. OcHoBanus 1
18 |PactBOpbl. MaccoBast 107151 2
- |pacTBOPEHHOTO BEMIECTBA
19
20 | ILp. Ne 5 «IIpurotoBieHue pacTBOPOB 1
COJIEH C MX 3aJaHHOM MacCOBOM JOJIE
21 |K.p.Ne2 no teme: «Baxueiimue 1
MPeICTaBUTENIN HEOPTaHUIECKUX
BemecTB. KonruecTBeHHbIE OTHOLIECHHS B
XUMUM»
OcHOBHBIE KJIAaCChl HEOPTrAaHHYECKHX coeTMHeHuit (6 1)
22 | Okcuapl: kinaccudUKaIus U CBOMCTBA 1 Hatunk pH
OcHoBaHus: KiIaccupuKaIs U CBOWCTBA 1 Hartuuk pH, nozatop
00BEMa KUIKOCTH,
OropeTKa, 1aT4nuK
TEeMIIepaTyphbl IIATUHO-
BbIH, IaTYMK JIaBJICHUS,
MarHuTHas MelaiKa
23 |Kucnotel. Knaccudukanuys Kucior 1
CBolicTBa KUCIOT
24 |Knaccudukarus coneit 1
CaoiicTBa coneit
25 | I1.p. Ne 6 «Pemenune 1
- | DKCIEPUMEHTAIBHBIX 33129
26
27 | K.p. Ne3 o teme: «OCHOBHBIE KITaCCHI 1

HCOPraHNM4YCCKUX COCIUHEHUI

IMepuoauyeckuii 3akon u Ilepuoanyeckast cucrema xumuyeckux 3j1eMenToB /[. U. Menjaeiieesa u

cTpoeHue aToma (2 4)

28

OcHoBHBIC CBCIACHUA O CTPOCHUU

aTOMOB.

1




CTpoeHue 3JeKTPOHHBIX YPOBHEH aTOMOB
xuMmuyeckux dieMeHToB Ne«Nel-20 B
tabmmuie J[. 1. Mennaeneena.

29 | XapakTepucTHKa XUMHUIECKOTO 1

AJIEMEHTAa Ha OCHOBAHHH €T0 TMOJI0KCHHS

B [lepuoauueckoil cucreme

3nauenue [lepuoauyeckoro 3akoHa u 1

[Teprouvecko CHCTEMBI XUMUYECKHIX

anemeHToB JI. 1. Meneneera

Xumuueckasi cBsi3b. OKHCJIUTEILHO-BOCCTAHOBUTEIbHbIE peakuuu (44)

30 |HMoHHas xuMHYeCKast CBS3b 1 JlaTuuk TemnepaTypbl
TUTATHHOBBIN, TATYHK TEM-
nepaTypsl TEpMONIAPHBIN

31 | KoBasieHTHast XUMHYECKasl CBS3b 1

32 | CrereHb OKUCIICHUS

OKHCIUTENTEHO- BOCCTAHOBUTEIILHBIC
peaxuuu
33 | KonrpomnsHas pabora o remam: «I13 u
I[ICX9» n «Ctpoenue Bemectsa. OBP»
Pezepe — 1 uaca - «Pewenue pacuemnsix 3aoaw)
Xumus 9 kimace

Ne Tema ypoka Ko | [lara | Jdomammn HUcnoab3oBanue

n/ 4ecTB | MpoBes ee 000py10BaHUA IIEHTPA

n 0 eHusl | 3ajaHue «Touxa pocta»

4acos
1 2 3 4 5
1 | Knaccudukamus HEOpraHmIeCKux 1
BEIIECTB M UX HOMEHKIIaTypa
2 | Knaccudukanuys XuMAYECKUX peaKIIHid 1
10 Pa3IUYHBIM OCHOBAHUSIM
3 | Bxoanas nuarnoctuyeckas pabora 1
4 | IToHsITHE O CKOPOCTH XUMHUUYECKOU 1 [Tpubop st wit-
PEaKIyu. JOCTPALMY 3aBUCUMOCTH
CKOPOCTU XUMUYECKOM
peaKkuu OT YCIOBUU
5 | Karanus 1
Xumuuyeckue peakiuu B pacrsopax (10 u)
6 DIEKTPOTUTHYUECKAS 1 JlaTuuk TemnepaTypbl
JIMCCOITHALIUS TTATUHOBBIH
7 OCHOBHBIE NOJIOKEHUS TEOPUU 1
AIEKTPOJIUTUYECKON IUCCOIMALINN
(TS
8 [XuMuyeckue CBOWCTBA KHCJIOT B CBETE 1 JlaTuuk snexTpo-

TO/1 IIPOBOJHOCTH, 103aTOP
00BEMa KUIKOCTH, OF0-
peTKa

9 [XuMuyeckue CBOWCTBA KHCIIOT B CBETE 1

TO/1

10 Xumudeckue CBOWCTBA OCHOBAaHUU B 1




CBETE TEOPUU JIIEKTPOIMTUYECKON
M CCOLMALINT
11 [Xumuueckue CBOMCTBAa coOJ€il B CBeTe 1
Teopuu JIEKTPOIMTUYECKON
M CCOLMALINT
12 | ITousTHE O TUAPOIIHA3E COTEH 1
13 | [L.p. Ne 1. Penrenue skcriepMMeHTaIbHBIX 1
3aJ1a4 110 TeMe «DJIEKTPOIUTUYECKAS
T CCOLIALINS
14 | OO6oOmenue u cucTeMaTH3anus 3SHaHUH 1
1o TeMe «XMMHUYECKHE PEaKIIuH B
pacTBOpax 3IEKTPOIUTOBY
15 | K.p.Ne 1 mo reme «Xumunueckue 1
pEaKIy B pacTBOPAX IEKTPOIUTOB
Hemetamibl 1 ux coequnenns (25 )
16 |O6mas xapakTeprucTHKa 1
HEMETAIIIOB
17 | O6mas 1 Arnmapar A1 IpoBeAeHUs
xapakrepucTuka snemeHToB VIIA XUMUYECKHX IPOLIECCOB
IPYIIBl — TaJIOT€HOB (AITIXP)
18 | CoenuHeHwMs TaJOTeHOB 1 JlaT4uk XsIopua- HOHOB
19 | IL.p.Ne 2. «/3yueHue CBOWCTB COJISTHOM 1
KHCJIOTBD»
20 | O6mas xapakTepucTuka 3nemMeHToB VI 1 Ammapat 11t TpoBeACHUS
A - xanpkoreHoB. Cepa XUMHYECKUX PEaKIui
(AITXP), mpubop mms
MOJIy4EHUS Ta30B WU
anmapar Kunma
21 (CepoBoaopoa u cyabdub 1
22 [KucmopoHbIe COSTUHEHUS CePhI 1
23 | IL.p. Ne 3. «M3yueHue CBOWCTB CEpHOI 1
KHUCIIOTBDY
24 | O6mas 1 Tepmopesuctop-
XapaKTepUCTUKA XUMHUUYECKUX JIEMEHTOB HBIH TaTYUK TEM-
VA rpynnel. A3ot neparypbl, JaTYUK
pH, naT4yuk snek-
TPOIPOBOIHOCTH,
ammapar JJis po-
BEJICHUS XUMUYe-
CKHMX peakiuii
(AITXP), maraut-
Hasl MelanKa
25 | Ammuak. Conu aMMOHUS 1 JlaTuuk anekTpo-
IIPOBOJHOCTH
26 | Il.p.Ne4 «IlonyueHne ammuaka u 1
W3YyYEHHUE ETO CBOMCTB)
27 | Kucnopoaconep:xaiiye COeAMHEHNs 1 JlaTuuk HUTpaT-
azora HOHOB
28 |Kucnopojacoaeprkarine COeTUHEHUS a30Ta 1
29 | ®ocdop U ero coeMHEHUs 1
30 | O6mras 1




XapakTepuctuka anemeHtoB IV - A-
Ipynusl. YTIiaepon

31 | Kucnopoacoaepxaiiye COeMHESHUS 1
yrieposaa
32 | ILp. Ne 5. «IlosryueHue yriieKucaoro 1
ra3a v U3y4eHHe ero CBOMCTBY
33 | YrieBomopoibl 1
34 | Kucnopoaconepkamme  OpraHHYeCKue 1
COCIIMHCHUS
35 | KpeMHuii u ero coeTuHCHUS 1
36 |CwmkarHas 1
MTPOMBIIIUICHHOCTh
37 | [MonydeHue HEMETAIOB 1
38 [NomydyeHne BaKHEHUIIX 1
XUMHYECKUX COCTMHCHHIMA
39 |O6006menue mo reme «HemeTamibl u X 1
COCIMHEHUSD)
40 | K.p. Ne2 mo Teme: «HemeTamisl 1 ux 1
COCIMHEHUSD)
MeTauibl 1 ux coequHenus (17 v)
41 [lonoxxenue meramuioB B [lepuonnueckoit 1
CricTeMe, CTPOSHHE aTOMOB M KPHCTAJIIOB
42 |O0nue XMMUYEeCKHe CBOHCTBA METAIIOB 1
43 |O06mias xapaKTepUCTUKA 1

HICJIOYHBIX METAJIJIOB

44 | O6mras xapakTepUCTHKA 1
LIEJIOYHBIX METAIIJIOB
45 |O06mias xapakTepuCTHKa 1
1eJTI0YHO3EMETbHBIX
METaJIOB
46 | OO6mras xapaKTepUCTUKA 1
IeNTI0OYHO3EMETbHBIX
METaJJIOB
47 | JKécTkocTh BOIBI U CIIOCOOBI €8 1
yCTpaHEeHUs
48 | I1.p.Ne 6. «IlosmydeHuUE KECTKOM BOJIBI U 1 JlaT4uK 31eKTpo-
CHOCOOBI €€ YCTpaHEHUS» MIPOBOJIHOCTH,
MarHuTHas Me-
majika, mpuoop
JUISL TIOJTY4eHUs
ra30B WJIH afa-
pat Kunna
49 ANIOMHUHHUI U €70 COEIUHEHNS

50

Kemeso

I[aT"II/IK JaBJICHHUA

51

CoennHeHNs Kee3a

52

(TS S F S

ILp. Ne 7 «Pemenue
PKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME
«MeTauie)

53

Koppo3us MeTanioB U CocoObl 3alIHThI 1




OT HeE

54 Metaiuibl B IPUPOJIE.

55 [[IoHsATHE O METAIUTYpIUH

56 |00006ueHne 3HaHui 110 Teme «MeTajuibDy

A

57 KontponsHas pabot 3 o Teme
«MeTtauib

Xumus ¥ OKpy:kaouas cpena (2 4)

58 Xummueckas  OpraHM3anyisi  IUTAaHETHI 1
SemMits

59 |Oxpana 1
OKpYXKaIOILIEH Cpelibl OT XUMUYECKOTO
3arps3HEHUs

O0001eHne 3HAHUIA 10 XUMUH 32 KYPC OCHOBHO# 1K0.bI. [TonroroBka k OcHOBHOMY
rocy1apcTBeHHOMY K3aMeHy

(OI'3) (7 u)
60 BemecTBa 1
61 Xumuueckue peakuuu 1
62 |OCHOBBI 1
HEOPraHNU4eCKON
XHUMHH
63 |OcHOBBI 1
HEOPraHNU4eCKON
XUMUU
64 [loBTOpeHue u 000OIIEHNE TTO TEME. 1
[ToaroroBka K KOHTPOJIHHOU paboTe
65 [KontposbHas pabotaNe4 «Mtoroas mo 1
KypCy OCHOBHOM IIKOJIbD)
66 |AHanu3 KOHTPOJILHON PabOTHI. 1
[loaBeneHnue UTOroB roja.
67 |Pe3sepBHOE BpeMs 2
68

Hugpopmayuonnwie cpedcmea
HuTepHer-pecypcbl
1. http://www.alhimik.ru IIpencraBietsl pyOpUKH: COBETHI AOUTYPUCHTY, YIUTEIIO XUMUH,
CIIPaBOYHHUK (OYCHB OOJIbIIAs TOA0OPKa TAOIHUI] U CIIPABOYHBIX MATEPUAIIOB), Beceasi XUMHUs1, HOBOCTH,
OJIMMITHA/IBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPHUYCCKUX CBE/ICHHUH).
2. http://www.hij.ru XXypaan « XuMust 1 >Kku3Hb» MOHATHO M 3aHUMATEIBHO PACCKa3bIBacT 000 BCeM
HUHTEPECHOM, YTO HPOUCXO/UT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html DnekrponHbIit )kypHAT « XUMHKU U XUMUS», B KOTOPOM
NPEJICTABICHO MHOXKECTBO
OTIBITOB MO XMMHUH, 3aHUMaTEIbHON HH(OPMAIIHH, TO3BOJISIOIICH YBIICUb YYCHUKOB KCIIEPHUMEHTATBHOM
YaCThIO MPEIMETa.
4. http://c-books.narod.ru BceBo3moskHast muteparypa Mo XHUMHU.
5. http://www.drofa-ventana.ruli3BecTHOE U31aTEIILCTBO yueOHOM JuTeparypbl. HoBUHKN Hay4HO-
HOMYJISIPHBIX M 3aHUMATENIbHBIX KHUT 110 XUMHU.
6. http://1september.ru XXypnan quist yauteneid u He TOJIbKO. bobInoe komMuecTBo padoOT YYCHUKOB, B
TOM YHCJIC U HCCIIEIOBATEIECKOTO XapaKTepa.



http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/

7. http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii KOIbHBIN OPTAT CO CChUIKAMU Ha
00pa30BaTeNIbHBIC CAUTHI 10 XUMUH.

8. www.periodictable.ru CoopHuk cTareii 0 XHMHUYECKUX IEMEHTaX, WUTFOCTPUPOBAHHBIN
IKCIIEPUMEHTOM

9. Ilnanmpyemble pe3yJIbTATHI OCBOCHHS Y4eOHOI0 MpeaMeTa

[1o 3aBepieHUIO Kypca XUMUU Ha 3TaHE OCHOBHOT'O 00111er0 00pa30BaHMsI BHITYCKHUKH OCHOBHOM
IIKOJIbI IOJKHBI OBJIAJIETh CIEAYIOUIUMU PE3YIbTaTaMuU:

|. Jluunocmmnsie pezynomamor:
1) ocosnanue cBoeit STHHYECKOM NPHHAUIEKHOCTH, 3HAHUE MCTOPHU XMMHH M BKJIAJa POCCUHCKOM
XMUMHUYECKON HaAyKH B MUPOBYIO XMUMHMIO;
2) (opmuposanie OTBETCTBEHHOTO OTHOIIECHHS K MO3HAHMIO XMMHH; TOTOBHOCTH M CIIOCOOHOCTH
oOyuaronuxcs K CaMOpa3BUTHIO U caMOOOPa30BaHUIO Ha OCHOBE U3yYEHHBIX (DAKTOB, 3aKOHOB U TEOPUI
XMMHH; OCO3HAHHOTO BBIOOPA U OCTPOEHNE MHANBUAYAbHON 00pa30BaTeIbHON TPAEKTOPHH;
3)  popmuposanue NeTOCTHON €CTECTBEHHO-HAYIHOM KAPTHHBI MUPA, HEOTHEMIIEMOH YaCThIO
KOTOPOi1 SIBJISIETCA XUMHUYECKasi KapTHHA MUPa;
4) oenadenue cOBPEMEHHBIM A3BIKOM, COOTBETCTBYIOLIUM YPOBHIO Pa3BUTHs HAYKU U OOIECTBEHHOI
MPAKTHKHU, B TOM YHCIIE€  XUMUYECKHM,;
5) oceoenue connanbHBIX HOPM, IPABUII TIOBEAEHUS, POJIeh U POPM COLMATLHOMN )KU3HH B COLIUYME,
MIPUPO/IE€ U YACTHOM KU3HU HA OCHOBE 3KOJIOTHYECKON KyJIbTYphl U O6€3011acHOro oOpalieHus ¢
BEIIECTBAMU U MaTepHaaMu;
6) popmuposanue KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIEHUH CO CBEPCTHUKAMHE U B3POCIIBIMU
B IIpoliecce 00pa3oBaTeabHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeI0BATEIbCKON, TBOPUECKON 1
JOPYTUX BUAOB JIEATEILHOCTH, CBSI3aHHBIX C XUMHEH.

Il. Memanpeomemnuwie pesyromamor:
1) onpeodenenue neneii co6CcTBEHHOTO 00yYEHHMS, TIOCTAHOBKA U (POPMYIUPOBAHKE s ceO HOBBIX
3ajau;
2) naanupoeéanue MyTeil TOCTHKEHUS KEIAEMOT0 Pe3yIbTaTa 0OydeHHs XMMUH KaK TEOPETHUECKOTO,
TaK U 3KCIIEPUMEHTAILHOTO XapaKTepa;
3) coommecenue cBOMX NEHCTBUIA C IIAHUPYEMBIMH PE3YIIbTATAMHU, OCYUECMEIeHIUEe KOHTPOIIS CBOEH
JEeSATEITBHOCTH B IMPOLIECCE JOCTHKEHHSI PE3YNIbTaTa, onpedeierie Clioco00B ACUCTBHUI MPU BITTOJTHEHUN
1abopaTOPHBIX U MPAKTHUECKUX PaOOT B COOTBETCTBUH C MPAaBHJIAMU TEXHUKU O€30TIaCHOCTH;
4) onpedenenue NCTOUHUKOB XMMUUYECKOH HH(POPMALIUH, TIOJTyYEHHE U aHAIIU3 €€, CO3IaHne
MH(OPMAIIMOHHOTO MPOAYKTA U €0 MPe3eHTaLUS;
5) ucnonvzosanue 0CHOBHBIX MHTEJUIEKTYaIbHBIX ONEPALMii: aHANIN3a U CUHTE3a, CPABHEHHS U
cucTeMaru3aiuu, 0000IeHNs U KOHKPETU3AllUH, 8blsi6/leHie TIPUINHHO-CIIEJICTBEHHBIX CBSI3EH U
nocmpoerue JOTHUECKOTO PACCYKICHUS U YMO3aKIIIOUeHUs (MHIyKTUBHOTO, ACTYKTHBHOTO U 110
aHAJIOTHH) Ha MaTepHalie ECTECTBEHHO-HAYYHOTO CO/ICPIKAHNUS;
6) ymenue co3naroT, NPUMEHSTH U IIPE0OPA3OBLIBATH 3HAKH M CHMBOJIbI, MOJIEIU M CXEMBI [T PELICHHUS
y4eOHBIX U MMO3HABATEIBHBIX 33/1a4;


http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

1) hopmupoearue v pazéumue SK0IOTHYECKOTO MBIILIEHHS], YMEHHUE IPUMEHSTH €10 B TI03HABATENBHOIA,
KOMMYHHUKAaTHBHOH, COIIMATIBHOM MPaKTHKE U MPO(eCcCHOHATBHON OpUEHTALINY;

8) cenepuposanue uneit v onpeieieHHe CPEICTB, HEOOXOIMMBIX JUIS MX PEaIU3allhy.

1. IIpeomemnoie pezynomamor:

BbInycKHMK HAY4YHTCH:
®  XapaKTepU30BaTh OCHOBHBIEC METO/IbI IO3HAHUS: HAOIIOJIEHUE, U3MEPEHUE, SKCIIEPUMEHT;

e OIMNCHIBAThH CBOMCTBA TBépI[I)IX, KHUAKHUX, F33006p33HI>IX BCIICCTB, BBIACIIAA NX CYIICCTBCHHBIC

MIPU3HAKH;
® PAaCKpBIBATH CMBICI OCHOBHBIX XUMHUYECKHUX ITOHATUN «aTOM», «MOJIEKYJIa, «XUMHUYECKUI
JIIEMEHTY, «IIPOCTOE BEIIECTBOY, «CIOKHOE BEIECTBOY, «BAIEHTHOCTDY, «XUMUYECKAst

peaKIus», UCTOIb3Ys 3HAKOBYIO CUCTEMY XHMHU,

® PACKpHIBATh CMBICI 32aKOHOB COXpPaHEHHsI MaCChI BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHH;

® pa3IMyYaTh XUMUYECKHUE U (PU3NIECCKUE SBIICHHS;

® Ha3bIBATh XUMUYECKUE DIEMEHTHI;

® OMpEeNsITh COCTAaB BEMIECTB MO UX GopMysiam;

® OMpeeNsITh BAJICHTHOCTh aTOMa AJIEMEHTA B COSIMHECHUSAX;

® ONpEIENATh TUI XMMUYECKUX PEAKIIN;

® Ha3pIBATh IPU3HAKHU U YCIOBUS NPOTEKAHUS XUMHUYECKUX PEAKIUI;

®  BBIABIATH IPU3HAKH, CBUIETEIBCTBYIOIINE O MPOTEKAHUU XUMHUYECKOW pEeaKIMU ITPU
BBITTOJTHEHUM XUMHYECKOTO OIBITA;

®  COCTaBJIITH POPMYJIBI OMHAPHBIX COCTMHEHUM;

® COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKLINN;

e coOmoaTh npaBuia 0e30nacHON paboThI TP MIPOBEICHUH OTIBITOB;

® [0Jb30BaTHCs J1a00PATOPHBIM 000PYAOBAHUEM U MOCYAOH;

®  BBIUHCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

®  BBIYHUCIIATH MAaCCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa 1o popMyJsie COeAUHEHMS,;

®  BBIYHUCIATH KOJIMYECTBO, 00BEM MIIM MACCY BEILIECTBA IO KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJIY TIPOJIYKTOB PEaKLUu;

®  XapaKTepu30BaTh GU3NYECKUE U XUMHUYECKUE CBOMCTBA MIPOCTHIX BEIIECTB: KUCIOPOAA U
BOJIOPOJIA;

® [0Jy4aTh, COOUPATh KHUCIOPOI ¥ BOJOPOS;

® pacro3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIE BELIECTBA: KUCIOPOI, BOJOPOI;

® pACKpBIBATh CMBICI 3aKOHA ABOTapo;

® PacKpbHIBATh CMBICI MOHATHH «TETIOBOM dPHEKT peakinuuy», «MOJISIPHBIA 00BEMY;

®  XapaKTepu3oBaTh GU3NYECKUE U XUMHUYECKHE CBOMCTBA BOJIBI,

®  PACKpBIBATH CMBICI TIOHSTHS «PacTBOPY;

® BBIUKCIATH MACCOBYIO JOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

® [IPUTOTOBJISITH PACTBOPHI C ONIPEACIEHHON MAaCCOBOM JI0JIEM paCTBOPEHHOTO BEILIECTBA;

® Ha3bIBATh COCIMHEHUS U3YUEHHBIX KJIACCOB HEOPTraHMYECKUX BEILIECTB;

®  XapaKTepu30BaTh GUINUYECKUE M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
BEIIIECTB: OKCUJIOB, KHMCIIOT, OCHOBAHUM, COJICH;



OIIPENEIATh IPUHAMIEKHOCTD BEIIECTB K ONPEACIICHHOMY KJIACCY COCIMHEHUM;
COCTaBIIATh (DOPMYIIBI HEOPraHUIECKUX COCTUHEHUI U3yYCHHBIX KIacCOB;

IMPOBOAUTL OIILITHI, MIOATBCPKAAOIINC XUMHUYCCKUC CBOMCTBA HN3YYCHHBIX KJIAaCCOB
HEOPraHUYECKHUX BEIECTB;

PpacCrio3HaBaThb OIBITHBIM ITYTEM PaCTBOPLI KUCJIOT U meﬂoqeﬁ 0 UBMCHCHUTIO OKpPAaCKH
MHIMKATOpPa;

XapaKTCpU30BaTb B3aUMOCBA3b MCKAY KJIaCCaMH HCOPraHM4YCCKUX COCIII/IHGHI/If/'I;
packpsiBaTh cMbIci [lepuoauueckoro 3akona [1. 1. Menaeneesa;

OOBSACHATh (PU3NICCKUI CMBICII aTOMHOTO (TIOPSIKOBOTO) HOMEpPa XUMUYECKOTO JIEMEHTA,
HOMEPOB I'PYIIIBI U ITeproaa B nepuoandeckon cucreme /. M. Menneneena;

0OBSCHITH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOEHUSI aTOMOB, CBOMCTB JIEMEHTOB B MpEJIesIax
MaJIbIX MEPHUOJAO0B U INIaBHBIX IMOATPYIIIT;

XapaKTCepUu30BaTb XUMHNYCCKHUEC 3JICMCHTBI (OT BOOOpPOOAa OO0 KaJ'II)HI/ISI) Ha OCHOBC HUX ITOJIOKCHHUSA B
nepuoanueckoit cucreme /. M. MeneneeBa u 0coOEHHOCTEN CTPOCHUS KX aTOMOB;
COCTaBJIATH CXeMBI CTPOEHUS aTOMOB TIepBbIX 20 211eMeHTOB neproandeckoii cucremsr /1. U.
Mennemneena;

PacCKpBIBATh CMBICH MMOHATHN: «XUMUYECKAST CBS3bY, «AIEKTPOOTPUIIATEIILHOCTHY;
XapaKTepu3oBaTb 3aBUCUMOCTb (1)I/ISI/ILIGCKI/IX CBOMCTB BCIIIECTB OT TUIIA KpHCTaHHquCKOfI
pelETKY;

ONPENENATh BUJ XUMUYECKOW CBSI3U B HEOPraHUYECKUX COETMHEHHUSAX;

n300pakaTh CXEMBI CTPOCHHUS MOJIEKYJI BEIIECTB, 00Opa30BaHHBIX Pa3HBIMU BUIAMU XUMHUYECKUX
CBSI3€i;

PaCKphIBaThG CMBICIT TIOHATUH «HMOH», (KATHOH)», «aAHHUOH, «OJICKTPOJUTED), «HCIJICKTPOJIUTEI,
QIICKTPOIUTHUYCCKAA JUCCOTHALIUAY, KOKHUCITUTEIIb», «CTCIICHDb OKHUCIICHHUA», «BOCCTAHOBUTCIIb),
«OKHCJICHHUEC), KBOCCTAHOBJICHUC),

ONpCACIIATh CTCIICHb OKHUCIICHHA aTOMa 3JIEMCHTAa B COCIMHCHNHN

PaCKpPbIBATb CMBICJI TCOPUU BHGKTpOHHTquCKOﬁ JUucconuanuu,

COCTAaBJIATb YpaBHCHHA 3J'I€KTpOJ'IPITH‘I€CKOfI Jucconnalnn KUcCJiaoT, HICJ'IO‘ICI‘/'I, COJ'I@fI;

O0OBACHATH CYIIHOCTbD ITponecca BHGKTpOHHTquCKOﬁ Juccounanuuy 1 pCaKHI/Iﬁ HOHHOI'O O6MCHa;
COCTaBJIATh IIOJIHBIC U COKpaH_[éHHBIe HNOHHBIC YPaBHCHUA peaKuHﬁ 06M€Ha;

OIIPCACIIATH BO3BMOKXHOCTD ITPOTCKAHUA peaKHI/Iﬁ HOHHOI'O 06MeHa;

INpUBOJNUTL PCAKIHMH, ITOATBCPKIAAOIINC KauyeCTBEHHBIN COCTaB Pa3JIMYHbIX BCHICCTB,
OIIPCACIIATE OKHCIUTECIIb U BOCCTAHOBHUTCIIb,

COCTaBJAATh YpPaBHCHHA OKUCIIUTCIIBHO ~-BOCCTAHOBUTCIIbHBIX peaKLIHfI;

Ha3bIBAThb (l)aKTOpLI, BJIMAIOIIMEC HA CKOPOCTb XHUMHYECKOH pEaKnu,

KJ'IaCCI/I(l)I/II_[I/IpOBaTB XUMHUYCCKHUEC PCAKIINHU 10 PA3JINYHBIM IIPU3HAKAM;

XapaKTCpU30BaTb B3aUMOCBA3b MCKAY COCTABOM, CTPOCHUCM U CBOMCTBaMH HEMCTAJIJIOB,

MMPpOBOAUTH OIIBITHI IO MOJTYUYCHUIO, co61/1paHmo N NU3YyYCHHUIO XUMHUYCCKHUX CBOMCTB
r33006p33HLIX BCIICCTB: YIICKHUCJIOIO I'a3a, aMMHaAKa,;

PpacCrio3HaBaTh OINBITHBIM HYTeM Fa3006p33HLIe BCIICCTBA: YTJ'IGKI/ICJ'IHﬁ ra3 1 aMMmak;
XapaKTCpU30BaTh B3aUMOCBA3b MCIKAY COCTaBOM, CTPOCHUCM U CBOMCTBaAMH MCTAJIJIOB,
Ha3bIBATb OPraHUYCCKHUEC BCUICCTBA 110 UX (I)OpMy.IIeZ MECTaH, 5TaH, OTUJICH, MCTAaHOJ, OTaHOJI,
TJIIMLOCPHUH, YKCYCHAA KHUCJIOTA, aMUHOYKCYCHAsd KUCJIOTA, CTCAPpUHOBA KUCJIO0TA, OJICKMHOBAA
KHCJI0Ta, I''TF0K034,



®  OLICHUBATh BJIMSHUE XUMUYECKOTO 3arpsA3HEHUS OKPYKAIOLIEH cpeibl Ha OpraHU3M YEI0BEKa;
® TPaMOTHO OOpaIIATHCS C BEIIECTBAMH B ITOBCEJHEBHOM KHU3HU;

®  OIIpEeNsITh BO3MOKHOCTh POTEKAHMsI peaKluil HEKOTOPBIX MPEJCTaBUTENEH OPraHN4YEeCKUX
BELIECTB C KMCIOPOJOM, BOJOPOJOM, METAJIIAMU, OCHOBAHUSAMM, T'aJIOT€HAMHU.

BhINyCKHUK MOJYYHT BO3MOKHOCTh HAYYHThHCH:

*  8bI08ULAMD U NPOBEPSMb IKCNEPUMEHMATLHO SUNOME3bl 0 XUMUUECKUX CBOUCMBAX eUjeCms
Ha OCHOBe UX COCMAsA U CMPOEHUsL, UX CNOCOOHOCMU 8CYNAMb 8 XUMUYECKUe peakyuu, 0 Xxapaxkmepe u
NPOOYKMAX PA3TUUHBIX XUMUYECKUX PEeaAKYULL,

* Xapaxkmepuzoeams Geujecmed no COCMasy, CMpOeHUIo U CGOUCMBAM, YCMAHABIUBAIOM
NPUYUHHO-CIEOCMBEHHbLE CBA3U MeHCOY OAHHbIMU XAPAKMEPUCUKAMU 8elecmEd;

* COCMABIAMb MOAEKYIAPHbLE U NOTHbLE UOHHbIE YPABHEHUS NO COKPAUWEHHBIM UOHHBIM
VDABHEHUAM;

*  NPOCHO3UPOBAMb CNOCODHOCTb 8eUleCmBa NPOABIAMb OKUCIUMETbHbIE WU
80CCMAHOBUMENbHBLE CBOUCNBA C YHeMOM CMeneHell OKUCIEHUsL dIEMEHMO8, 8X00SUWUX 8 €20 COCMA8;

* CcOCMasnamb ypasHenus peakyutl, COOmeemcmeayiouux nocie008ameabHOCmMu NPeepaueHull
HeOpeaHUu4ecKux 8ewecms pasiuiHslx Kiaccos,

*  8b108ULAMD U NPOBEPAMb IKCNEPUMEHMATLHO SUNOMESbL O PE3VIbMAMAX 6030eUCmeus
PA3IUUHBIX (PAKMOPO8 HA USMEHEHUE CKOPOCTU XUMUYECKOU PeaKyuu,

*  UCNOBL308aMb NPUOOPEMEHHbIE 3HANHUSL 0TI IKOTOSUHECKU CPAMOMHO20 NOBEOEHUsL 8
OKpYoicalouell cpeoe;

*  UCNONBL308aMb NPUOOPEMEHHbIE KIIOYEble KOMNEMEHYUU NPU GbINOJIHEHUU NPOEKMO8 U
VUeOHO-UCCNe008aMENbCKUX 3A0ad NO U3YUEHUIO C8OUCME, CHOCOO08 NOYYEHUs. U PACNO3HABAHUSL
seujecms;

*  00bEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMULECKUX NPOYECCaX,

*  KpUmMuyecku OmMHOCUMbCS K NCeBOOHAYUHOU UHDOpMAyUl, HeO0OPOCOBeCMHOU peKiame 6
cpeocmeax mMaccosoll uHgopmayuL,

*  0CO3HABAMDb 3HAUEHUE MEOPEMUYECKUX 3HAHUL NO XUMUU OJIsL NPAKMUYECKOU 0esimelbHOCmU
yenogexa,

CO3JIAI0T MOJICIIH U CXEMBI JUTS PelICHHs yIeOHBIX U TIO3HABATENILHBIX 33/1a4; IOHUMATh HEOOXOIMMOCTh

coOroieHNs MPEANUCAHUH, PesIaraéMblX B UHCTPYKIUSAX 110 UCIOJIB30BAaHUIO JIEKAPCTB, CPEJICTB
OBITOBON XMMUH U JIp.



	1. Пояснительная записка
	2. Общая характеристика учебного предмета
	3. Место учебного предмета в учебном плане
	5. Личностные, метапредметные и предметные результаты освоения курса
	Личностные результаты:
	Метапредметные результаты:
	Предметные результаты:
	Содержание учебного предмета Химия 8 класс
	Демонстрации
	Лабораторные опыты
	Практические работы
	Важнейшие представители неорганических веществ. Количественные отношения в химии(18 часов)
	Демонстрации (1)
	Лабораторные опыты (1)
	Практические работы (1)
	Основные классы неорганических соединений (10 часов)
	Лабораторные опыты (2)
	Практические работы (2)
	Периодический закон и Периодическая система химических элементов Д. И. Менделеева и строение атома( 8 часов)
	Демонстрации (2)
	Лабораторные опыты.
	Химическая связь. Окислительно-восстановительные реакции (11 часов)
	Демонстрации (3)
	Лабораторные опыты (3)
	Демонстрации (4)
	Лабораторные опыты (4)
	Химические реакции в растворах электролитов( 10 часов)
	Демонстрации.
	Лабораторные опыты. (1)
	Практические работы (3)
	Неметаллы и их соединения(25 часов)
	Демонстрации (5)
	Лабораторные опыты (5)
	Практические работы (4)
	Металлы и их соединения (17часов)
	Демонстрации (6)
	Лабораторные опыты (6)
	Практические работы (5)
	Химия и окружающая среда(2 часа)
	Демонстрации (7)
	Лабораторные опыты (7)
	Обобщение знаний по химии за курс основной школы.

	7. Календарно-тематическое планирование учебного предмета Химия 8 класс
	Информационные средства
	9. Планируемые результаты освоения учебного предмета
	I. Личностные результаты:
	II. Метапредметные результаты:

	Выпускник научится:
	Выпускник получит возможность научиться:


		2024-02-13T15:34:05+0700
	Анисимова Татьяна Викторовна




