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IHosicHUTEABLHAA 3AIINCKA

PaGowas mporpamma Kypca XMMUM pa3paboTaHa B cooTBeTcTBHM ¢  DenepanbHbIM
rOCY/IapCTBCHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OOIIEro oOpa3oBaHus. B Hell Takke YYHTHIBAIOTCS
OCHOBHBIC HJIeH | MoJiokeHust [IporpamMmbl pa3BuTHs U (HOPMUPOBAHUS YHHBEPCAIBHBIX YIEOHBIX
JEUCTBUI JIs1 OCHOBHOIO OOLIEr0 00pa30BaHMUsL.
B cootBerctBUM ¢ 3THMHU JOKYMEHTaMH oOOydarolmiuMecs [JOJDKHBI OBJIAZIETh IpUEMaMHU,
CBSI3aHHBIMU C OIPE/IECIICHUEM MOHITUN: OTPAHUYUBATh UX, ONMCHIBATh, XapaKTEPU30BaTh U CPABHUBATH.
Tak Kkak XuMuU — HayKa OJKCIEpUMEHTalbHas, OOydaromuecs JOJDKHBl OBJaJeTh TaKUMU
[I03HABATEIbHBIMU YYEOHBIMU JIEHCTBUSAMH, KaK IKCIEPUMEHT, HAOJIOJCHHE, U3MEpPEHHE, ONHCAHUE,
MOJIETUPOBaHUE, TUIOTE3a, BBIBOA. B mpoiecce wu3ydeHHs Kypca y OOyYaroLIIUXCsl MPOAOJIKAIOT
(GbopMHpOBaTHCSI YMEHUSI CTaBUTh BOIPOCHI, OOBSICHSTH, KilacCU(PUIMPOBATh, CPAaBHUBATH, ONPEACIATH
HUCTOYHUKUA HHGPOpMaIUK, MOJIy4aTh U aHAIU3UpOBaTh €€, TOTOBUTh HMH(MOPMAIMOHHBIM MPOAYKT,
MIPE3EHTOBATh €r0 U BeCTH AUCKyccuio. ClenoBaTeNbHO, AESITENbHOCTHBIN MOAX0Jl B U3YYEHUU XUMHHU
CHOCOOCTBYIOT JIOCTHKEHHUIO JIMYHOCTHBIX, NPEIMETHBIX UM METaNpeIMETHBIX 00pa3oBaTeIbHBIX
pe3yabTaToOB.
B ocHOBY Kypca I0JIOJKEHBI CIeIYIOIINE H/IeH:
e MaTepHalibHOE €IMHCTBO U B3aMMOCBS3b OOBEKTOB U SBJICHUM MPUPOIbI;
e Beaylas pojb TEOPETUYECKUX 3HAHUU Ui OOBSCHEHUS M MPOTHO3WPOBAHUS XMUMHUYECKHUX
SABJICHUW, OLIEHKU WX MPAKTUYECKOW 3HAYUMOCTH;

® B3aUMOCBSI3b KAYECTBEHHONW W  KOJMYECTBEHHOM CTOPOH XUMHUYECKHMX OOBEKTOB
MaTepHaIbHOTO MHPA;

® pa3BUTHE XMMHUYECKOW HAyKH M MPOU3BOJCTBO XMMHUYECKHX BEIIECTB M MaTepUaioB s
YIOBIIETBOPEHHUSI HACYIIHBIX MOTPEOHOCTEH dYeloBeKa M OOIIECTBA, PEIICHHS TJI00ATbHBIX
po6JIeM COBPEMEHHOCTH;

® TeHEeTHYecKas CBSI3b MEX]y BELIECTBAMHU.

OTU uaeu peain3yroTcs B Kypce XUMHUU OCHOBHOM IIKOJIBbI MTyTEM JOCTHXKEHUSI CICAYIOIINX LeJIei:

* Qopmuposanue 'y ydalIUXCS XUMHYECKOW KapTUHBI MHpa, KaK OPraHu4eckoil 4YacTu ero
L[EJIOCTHOM €CTECTBEHHO-HAYYHOU KapTHUHBL.

* Pa3zgumue TO3HABATEIIbHBIX WHTEPECOB, HHTEIUICKTYalbHBIX W TBOPUYECKUX CIOCOOHOCTEM
yyaluxcs B IPOIECCe H3YUEHUS MMHU XHUMHYECKOW HaykKu M e€ BKJIaJa B COBPEMEHHBIN Hay4dHO-
TeXHUYECKUH Tmporpecc; (HOopMHUpOBaHHE BAXKHEUIIUX JIOTUYECKUX OINEpaluii MBIIUICHUS (aHaIu3,
CUHTE3, 0000IIeHe, KOHKPETU3allus, CpaBHEHHE U Jp.) B MPOLIECCe MO3HAHMUS CHUCTEMbl BaKHEHIINX
MOHATHH, 3aKOHOB U TEOPHI1 O COCTaBE, CTPOCHUHU M CBOWCTBAX XMMHUECKUX BEIIECTB.

* Bocnumanue yOeXIEHHOCTH B TOM, YTO NPUMEHEHHUE MOJYyYECHHBIX 3HAHUI U YMEHUN MO XUMUU
SBJISETCS OOBEKTHBHOW HEOOXOIMMOCTHIO Uit Oe30macHO paboThl C BEIIECTBAMHU M MaTepUalaMU B
OBITY M Ha TIPOM3BO/ICTBE.

* [Ipoexmupoganue u peanu3ayus BBITYCKHUKAMHU OCHOBHOM IIKOJIBI JIMYHON 00pa3oBaTelbHOM
TpPAaeKTOpUU: BBIOOP Mpoduist 0OyueHHs B cTapIleil MIKoje WK Npo(ecCHOHaNIbHOTO 00pa30BaTeIbLHOIO
YUPEKICHUS.

* Ognadenue KuouesbiMU KoMnemeHyusmy: Yy4eOHO-IIO3HABATEIbHBIMM, WH(POPMALMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATHBHBIMH.

Jlnist TOCTHOKEHUS 3TUX LieNel B Kypce XMMHUHM Ha CTYNEHH OCHOBHOTO OOIIEro 0Opa30BaHUS PEIIAIOTCS
CIIEYIOIINE 3a/1a4H:
*  (opmupyrOTCS 3HAHUSI OCHOB XMMHUYECKON HAyKW — OCHOBHBIX (DAaKTOB, MOHSATHHA, XUMHUYECKUX
3aKOHOB U TEOPHI, BEIPAXKEHHBIX TIOCPEACTBOM XMMHUUECKOTO S3bIKA;



pa3BuBalOTCSI yMeHMsI HaOmonaTth M OOBACHAIOT XUMMUYECKUE SBJICHMS, IPOUCXOJIINE B
puUpoe, 1a00paTOPHBIX YCIOBUSAX, B OBITY M Ha IPOM3BOJICTBE;
pUOOPETAIOTCS CHEMAIbHBIE YMEHHS M HAaBBIKU MO0 0€30MaCHOMY OOpaIeHUI0 ¢ XUMHYECKUMHU
BELIECTBAMU, MaTepUaJlaMU U IIPOLIECCAMU;
(bopmMupyeTcsi ryMaHHUCTUYECKOE OTHOIICHUE K XUMHUH KaK MPOM3BOIUTEIHHON cuiie o0miecTsa, ¢
MIOMOIIBIO KOTOPOH peliatoTces riiodaabHble IPoOIeMbl UEI0BEUECTBA;
OCYILIECTBIISIETCS] MHTETPALMsl XUMUYECKON KapTHUHbBI MUpa B €IMHYIO HAYYHYIO KAPTUHY.
PabGouass mporpamma peanm3yercs Ha ocHoBe YMK co3maHHOrO 1oja  PyKOBOACTBOM
I"abpuensnaO.C.
Iabpuensa O. C. Xumust. 8 kitace : yaeOHUK 1t 001eoopa3zoBaTebHbIX opranm3amuii / 0.  C.
lNa6puensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemnienue, 2021

YueOHuk coorBercTBYyeT dDenepalbHOMY TOCYJapCTBEHHOMY 00pa3oBaTeIbHOMY
craHnapty. PekomenioBan MunucrepcTBoM npocBeiienus: Poccuiickoit @enepanum.
[Tporpamma pa3zpabotana B cooTBeTCTBUU ¢ yueOHbIM miaHoM MBOY COIII nrr. fApocnaBckuit
JUIS. YPOBHSI OCHOBHOI'O 00111er0o 00pa30oBaHusl ¢ UCIOJIb30BAaHUEM COBPEMEHHOTO 000pYIOBaHUS
LIEHTPa €CTECTBEHHO-HAYYHON W TEXHOJOTMYeCKOW HarpaBieHHOCTH «Touka pocra». Ha 0aze
ueHtpa «Touka pocTta» obecrnieunBaeTcsl peaian3anus 00pa3oBaTeNbHBIX MPOrpaMM €CTECTBEHHO-
HAayyHOM ¥ TEXHOJOTMYECKOW HaNpaBJIEHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMHU 3aKOHOJATENbCTBA B cdepe oOpa3oBaHUs U C YU4ETOM peKOMEHAAlUi
®denepalibHOTO OrepaTopa yueOHOro npeamera « XuMHsI».

OO01mas xapakTepucTHKa Y4eOHOI0 peaMera



B cootBercTBUU ¢ (heAepaNbHBIM rOCYIapCTBEHHBIM 00pa30BaTEebHBIM CTAHAAPTOM OCHOBHOTO
oOmiero oOpa3oBaHus yJamuecs AOJHKHBI OBIAIeTh TAKUMHU TIO3HABATEIBHBIMU YU€OHBIMU JICHCTBHUSIMH,
Kak yMeHue GOpMYIHUpOBaTh NpPOOJIEMy W THIOTE3Yy, CTaBUTh IEIW M 3a7add, CTPOUTH IUIaHBI
JIOCTUKEHHS 1IEJIEN U PELICHMS MOCTABJIEHHBIX 3a7a4, IPOBOJUTh 3KCIIEPUMEHT U HA €r0 OCHOBE JIEaTh
BBIBOJBI M YMO3AKJIIOYEHHMS, MPEJCTABIATh MX M OTCTaWBaTh CBOK TOYKY 3peHus. Kpome storo,
yJaimecs JOJDKHBI OBJAJETh NPUEMAMU, CBS3aHHBIMU C OIPEICICHUEM MOHSITHN: OTpaHUYMBATH HX,
OTUCHIBATh, XapaKTEPU30BaTh U CpaBHHUBAThH. ClIeI0BATENHHO, NMPU U3yUYEHUH XUMHUHU B OCHOBHOM IIKOJIE
ydamuecss JOJDKHBI OBJIAAETh YYCOHBIMH JCHCTBUSMHM, MO3BOJISIONIMMUA MM JOCTHYb JIMYHOCTHBIX,
MPEAMETHBIX U METAINPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[Ipemyaraemas mporpaMMa Mo XWMHH PAaCKphIBaeT BKJIAJ y4eOHOTO TPEAMETa B JIOCTH)KCHHUE
1esielt OCHOBHOTO 00IIero oOpa3oBaHus M OMIPEIEIIseT BaXKHEHUIIINE COAepKAaTEIbHbIC IMHUU TTPeIMETA:

* «BEIIECTBO» — 3HAHUE O COCTABE U CTPOCHUH BEIIECTB, X CBOMCTBAX U OMOJIOTUYECKOM 3HAUYCHUU;

* «(XMMHMYECKasl PEaKius» — 3HaHHE O MPEBPALCHUSIX OJIHMX BEHIECTB B JIPYrU€, YCIOBHUSAX MPOTEKAHUS
TaKuX MPEeBpaIIeHUH U crioco0ax yIpaBJICHUS PEAKIIUIMH;

* (MMPUMEHEHHUE BEIIECTB» — 3HAHUE U OMBIT 0€30MacHOTO OOpalleHusl ¢ BEIIECTBAMU, MaTepuajiaMu U
npoleccaMu, He00X0IUMBIMH B OBITY U Ha IIPOU3BO/ICTBE;

* «I3BIK XMMHH» — OINEPUPOBAHHE CUCTEMOW BAXKHEWIMX XUMHUYECKHX MOHATHUN, 3HAHUE XUMHUYECKOU
HOMEHKJIATYphl, a TakKKe BIAJCHUE XUMHUYECKOW CHUMBOJUKOW (XUMHUYECKHUMHU (OpMylIaMu H
YpaBHEHUSMH).

MecTto yuyeOHOro npeaMera B yueOHOM IJIaHe

Xumus B 8 Kitacce u3ydaercs 2 yaca B Hesielto. 68 yacoB 3a ydeOHBIH TO/I.

[Ipemymaraembrii  Kypc XOTS M HOCHT OOIIEKYJIbTYPHBIH XapakTep W HE CTaBUT 3a1ady
po(hecCHOHATFHON MOATOTOBKH 00YJarOIUXCsl, TEM HE MEHEE TI03BOJISIET UM OTIPEACTUTHCS C BHIOOpOM
npoduist OOydeHHUs B CTapIIeh IIKOJIe.

3HAaYNTEIHbHOE MECTO B COACPKaHUU Kypca OTBOJUTCS XHMHYECKOMY »SKcnepuMmeHty. OH
OTKPBIBAET BO3MOYKHOCTH (DOPMHUPOBATP y yUAIIUXCS CICIHATbHBIC TPSIMETHBIC YMEHUS:

- paboTath C BEeleCTBaMU;

- BBITIOJTHATh TPOCTHIC XUMUYECKUE OTIBITHI,

- YUYUT HIKOJHHUKOB 0€30MaCHOMY M JKOJIOTHYECKH I'PaMOTHOMY OOpAaIlleHHIO C BEHIECTBAMH B
OBITY M Ha TIPOM3BO/ICTBE.

IIpoepammoti npedycmomperno npogedeHnue:

KOHTPOJILHBIX paboT — 4 yaca,

MpaKkTUYECKUX padboT — 6 yacos.

JIn4HOCTHBIE, MeTanpeAMeTHbIE U NPeIMEeTHbIE Pe3yJIbTATbl 0CBOEHHUS KYypca XUMHHU

Ilo 3aBepieHUIO Kypca XMMUU Ha 3Tarie OCHOBHOT'O 0011ero 00pa3oBaHus BBIITYCKHUKH OCHOBHOM
LIKOJIBI IOJKHBI OBJIAJIETh CIECAYIOIUMU PE3YIbTaTaAMMU:
JIn4HOCTHBIE pe3yJIbTaThI:
1) ocosnanue cBoeWl STHUYECKON MPUHAJICKHOCTH, 3HAHHE HCTOPUM XUMHU M BKIIAJA POCCUIICKOM
XUMUYECKON HayKH B MUPOBYIO XHUMHIO;
2) @opmuposanue OTBETCTBEHHOTO OTHOIICHUS K IO3HAHUIO XUMHH; TOTOBHOCTH H CIIOCOOHOCTH
yyamuxcs K CaMOpPa3BUTHIO U CaMOOOpa30BAaHUIO HAa OCHOBE M3YYEHHBIX (DAaKTOB, 3aKOHOB U TEOpUH
XMMUH; OCO3HAHHOTO BBIOOPA M MMOCTPOECHUE UHAMBUYAIbHOM 00pa30BaTeIbHON TPAEKTOPUH;
3) ¢opmuposanue NETOCTHOW €CTECTBEHHO-HAYYHON KapTUHBI MUpPA, HEOTHEMJIEMOI YacThlO KOTOPOW
ABIISICTCS XMMUYECKas KapTHUHA MUPA;



4) oenadenue COBPEMCHHBIM SI3IKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM
MIPAKTUKHU, B TOM YHCIIE H XUMHUYCCKHUM;

5) ocsoenue couManbHBIX HOPM, MPAaBWIJI MOBEACHUS, posied u (HOpM COLMAIBHOM KU3HH B COILMyME,
OpUpOJe M YaCTHOH >XHM3HM Ha OCHOBE SKOJIOTHYECKOH KylIbTypbl M Oe3omacHoro oOpalieHus ¢
BEIIIECTBAMH M MaTepHAJIaMU;

6) gopmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHU CO CBEPCTHHUKAMHU U B3POCIIBIMHU B
mporecce 00pa3oBaTEIIbHON, OOIIECTBEHHO IIOJIC3HOH, Y4eOHO-HCCIIeIOBATEIbCKOM, TBOPYECKOW U
JIPYTUX BUAOB JESATEIBHOCTH, CBSI3aHHBIX C XHMHUCH.

MeTanpeaMeTHblIe pe3yabTaThl:

1) onpedenenue neneii cOGCTBEHHOTO 00YUEHHS, TIOCTAHOBKA U (POpMYIIMpOBaHKE JUIs ceOsl HOBBIX 3a/1a4;
2) naanupogaHue MyTel MOCTIKEHHS KeIaeMoro pe3yiabTata 00y4eHHss XUMHUU KaK TEOPETHUECKOT0, TaK
1 DKCIIEPUMEHTAIBHOIO XapaKTepa;

3) coommecenue CBOUX NEUCTBHI C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYUjecmeieHue KOHTPOJIS CBOSH
NeSITEIbHOCTH B MpoIlecce AOCTHKEHUS pe3ysibTaTa, onpedenieHue cocoO00B NeUCTBUN MPU BBIIIOJHEHUH
Ja00PaTOPHBIX U MPAKTUIECKUX PAOOT B COOTBETCTBUH C MPABUJIAMU TEXHUKU O€30TM1aCHOCTH;

4) onpedenenue WCTOYHUKOB XMMHYECKOW WHQPOPMAIMH, T[OJy4YeHHEe U aHauu3 e€, CO3/aHue
MH(POPMAITMOHHOTO TIPOYKTA M €T0 MPE3CHTAIINS;

5) ucnonvszosanue OCHOBHBIX HMHTCIUICKTYyAIbHBIX OIEpalMid: aHalk3a W CHHTE3a, CPAaBHEHHUS W
cUcTeMaru3anuy, oOOOLIEHUS UM KOHKpPETH3alluH, Gbli6leHue TPUIMHHO-CIECTBEHHBIX CBSI3e H
nocmpoenue JOTHUECKOTO PpACCYXJCHUS U yMO3aK/oueHUs (MHIYKTUBHOIO, JEAYKTHBHOTO H IIO
aHaJIOTMH) Ha MaTepHalle ECTECTBEHHO-HAYYHOIO COJIEP KAaHNUS;

6) ymenue co3naBaTh, MPUMEHSTh M MPEOOPA30BBIBATH 3HAKU M CUMBOJIBI, MOJICITH M CXEMBbI JUIsl PEIICHHSI
y4eOHBIX U MO3HABATEIbHBIX 33/1a4;

7) ¢popmuposanue n pazeumue SKOJOTMIECKOTO MBIIUICHHS, YMEHHE MPUMEHSTh €r0 B MMO3HABATEIBHOM,
KOMMYHUKATUBHOM, COIIMAIBHON TTPAKTUKE B TTPO(HECCHOHATLHON OpHUEHTAIINN;

8) eenepuposanue uaei u onpeaeacHne CPeaCcTB, HEOOXOMUMBIX JIIS UX PeaTU3allHiH.

IIpenmeTHble pe3yabTaThl:

1) ymenue 0603HaYATH XMMUYECKUE FIEMECHTBI, HA3bIBATh X U XapaKTEPHU30BATh HA OCHOBE TOJIOKCHUS B
nepuoauueckoit cucreme /. 1. Menpeneena;

2) gopmyruposanue W3YYCHHBIX TMOHSATHI: BEIIECTBO, XMMHUYCCKHU 3JIEMEHT, aroM, MOJIEKyJa, HOH,
KaTHOH, aHUOH, IIPOCTOE U CI0XKHOE BEIIECTBO, XUMUYECKas PeaKIIUs, BUIbl XUMUYECKUX PEAKIIHIi;

3) onpedenenue o GopMyiaM COCTaBa HEOPraHUIECKUX M OPraHUYECKHX BEIICCTB, BAJICHTHOCTH aTOMOB
XUMHYECKUX 3JIEMEHTOB UJIU CTETIEHU X OKUCIICHUS;

4) nonumanue iHHOPMAITUH, KOTOPYIO HECYT XMMUYECKUE 3HAKU, (GOPMYIIbI U yPABHEHHS;

5) ymenue knaccugpuyuposams npocThie (METAIBI, HEMETAIbI, OJIArOPOIHBIE Ta3bl) M CIOXHBIC
(OuHapHBIE COEAMHEHHSA, B TOM YHCJIE€ U OKCHUABI, a TAaKKE TUIPOKCUIBl — KHUCIOTHl, OCHOBAHUS,
amoTepHbIe THAPOKCUIBI — U COJIM) BEIIECTBA;

6) gopmyruposarue EPUOANIECKOTO 3aKOHA, 0ObsACHEHUe CTPYKTYPhI U HHPOPMAIHH, KOTOPYIO HECET
nepuoauveckas cucrema xumudeckux osiemeHToB JI. WM. MenneneeBa, packpvimue 3HAYCHUS
MEePHOTUIECKOTO 3aKOHA;

7) ymenue xapakmepuzoeéams CTPOCHHE BEIIECTBA — BHIbl XUMHYECKHX CBSI3CH M THIIBI
KPUCTAINTMYECKUX PEHIETOK;

8) onucanue CTpPOCHUS aTOMOB XHMHUYECKHUX DJIEMEHTOB C MOPSAKOBHIMH HOMepamu 1—20 u 26,
omoobpadicenue UX ¢ MOMOIIBIO CXEM;

9) cocmasnenue GopMys OKCUIOB XUMUYECKUX JIEMEHTOB U COOTBETCTBYIOIIUX UM THIPOKCHIOB;



10) nanucanue cTPYKTYpHBIX (POPMYIT MOJICKYJISPHBIX COCIUHEHHHA M (POPMYIBHBIX €AMHUI] MOHHBIX
COCJIMHEHUH 10 BaJICHTHOCTH, CTENICHU OKUCIICHHS WIIH 3apsily HOHOB;
11) ymenue popmynuposams OCHOBHBIC 3aKOHBI XUMHHU: IIOCTOSIHCTBA COCTABa BEIIECTB MOJICKYJISIPHOTO
CTPOCHUS, COXPAHEHUS MacChl BEIIECTB, 3aKOH ABOTa/IpO;
12) ymenue Gopmynuposames OCHOBHBIC TIOJIOKCHUS ATOMHO-MOJICKYISIPHOTO YYCHUS U TEOPHHU
AIIEKTPOIUTUYECKON TUCCOIUAIINH;
13) onpedenenue npu3HAKOB, YCIOBHIA IPOTEKAHUS M PEKPAIICHUS] XUMUYECKUX PEaKIIni;
14) cocmasnenue MOJNEKYISIPHBIX YpPAaBHCHUH XUMHYCCKUX PEAKLUi, MOITBEPXKIAIONIMX OOIIHe
XMMUYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEUIECTB M OTPAXKAIOMIUX CBI3H MEXIY
KJaccaMH COSIMHCHUM;
15) cocmaenenue ypaBHeHHI peakinii C yuaCTHEM DJICKTPOJIMTOB TaKXKe B HOHHOM (hopme;
16) onpeoenenue M0 XUMUYECKHM ypaBHEHHSM TPUHAJICKHOCTH PEAKIUI K ONPEICIEHHOMY TUITY HJIH
BUJLY;
17) cocmaenenue ypaBHEHWI OKUCIMTEILHO-BOCCTAHOBUTEIBHBIX pEAKIMH C MOMOIIBI METOaa
AJIEKTPOHHOTO OanaHca;
18) npumenenue NOHATHI «OKHCICHUE» M «BOCCTAHOBJICHUE» VIS XapaKTEPUCTUKU XUMHUYECKHX CBOMCTB
BEIIIECTB;
19) ompedenenue ¢ TMOMOIIBIO KAYECTBEHHBIX PEAKIUI XJIOpHI-, Cylbpar- U KapOOHAT-aHHOHOB H
KaTHOHA aMMOHHSI B PacTBOPE;
20) o6vsicHenue BIUSHUS Pa3TUUHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKUX PEaKIIni;
21) ymenue xapakmepuzoéamsv TOJOXKCHHE METAUIOB M HEMETAUIOB B MEPHOJAUYCCKON CHUCTEME
AJIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAJUIOB, 00IIKe (pU3NUeCcKre U XMMHUYECKHE CBOMCTRA;
22) 0bwsacHeHue MHOTOOOpa3Us MPOCTHIX BEIIECTB SABJICHHEM aJZIOTPOIIHHU C YKa3aHUEM €€ TPUYHH;
23) ycmanosienue pazIMydii THAPO-, TUPO- U JCKTPOMETAIUTYPIHU U WIIIOCHPUPOSAHUe STUX Pa3THuuii
MpUMepaMy IPOMBIIIIEHHBIX CIOCOOOB MOJTy4YEHUsI METAIJIOB;
24) ymenue oasams o0myr0 xapaktepuctuky osiaementoB |, I, VIIA rpymm, a Ttakke Bomopoja,
KHCTIOpo/a, a30Ta, cepbl, (ocdopa, yriaepona, KpeMHUST U OOpa30BaHHBIX WMHU IPOCTHIX BEIIECTB U
BAKHEHIINX COCAMHEHUHN (CTpOEHHUE, HAXOXKJACHUE B IPUPOJIE, MOIydyeHUE, (PU3NUEeCKre U XUMUYECKHe
CBOICTBa, IPUMEHEHNUE);
25) ymenue onuceiéams KOPPO3UIO METAIIIOB M CIIOCOOBI 3aIUThI OT HEE;
26) ymenue npouzeo0ums XMMHUYECKHE PacYEThl C MCIOJIb30BAHHEM MOHATHI «MaCcCOBasi OISl BEIICCTBA
B CMECH», «KOJIMYECTBO BEUIECTBA», «MOJIAPHBIA 00BEM» 10 hopMysIaM U YpaBHEHUSIM PEaKIIUi;
27) onucanue CBOWCTB U MPAKTUIECKOTO 3HAUYCHHS U3yUECHHBIX OPraHMUYCCKUX BEIIECTB;
28) ewvinoanenue 00O3HAYEHHBIX B MPOrpaMMe AKCIIEPUMEHTOB, pPACNO3HABAHUE HEOPTAHUYCCKHUX
BEIIECTB M0 COOTBETCTBYIOIIUM MPU3HAKAM;
29) cobnrodenue nipaBuil 6€30MacHOM pabOThl B XUMHUYECKOM KabuHeTe (J1abopaTopun).
Cucrema ouneHku:

1. Ouenka YCTHOTO oTBETA

OT1meTka «5»:

- OTBET MOJHBIH U HpaBI/IJ'IBHHﬁ Ha OCHOBAHWH U3YUCHHBIX TeOpI/II\/’I;

- MaTepuall U3JIOKCH B onpeﬂeneHHoﬁ JIOTUYECKOH MMOCJICA0BATCIIBHOCTH, JIMTCPATYPHBIM
SA3BIKOM,

- OTBET CAMOCTOSATEIbHBIMN.
OTMeTKa «4»;

- OTBET IOJHBINH U HpaBHJ’IBHBIfI Ha OCHOBAHUHU U3YUYCHHBIX TeOpHﬁ;



- Marepuall U3JI0KEH B OMPEICIICHHON JIOTHYECKON MOCIEI0BATEIPHOCTH, IIPH TOM JOIYIIECHBI

JIBE-TPU HECYIIECTBEHHBIE OITUOKH.

Ot1merka «3»:
- OTBET MOJHBIA, HO TPHU 3TOM JOMYIIEHA CYIIECTBEHHAs OMMOKAa WM OTBET HEIOJHBIH,

HECBS3HBIN.

OT1meTKka «2»:
- IPU OTBETE OOHAPY)KEHO HEIMOHUMAHHE YYAIIUMCS OCHOBHOTO COJCpXaHHs Y4eOHOTO
Marepuaja WIH JOMYIICHBl CYIIECTBEHHBIC ONIMOKH, KOTOPBHIC YYAlIUHCS HE MOXKET
HCIIPABUTH MPU HABOISAIINX BOIPOCAX YIUTEIS,, OTCYTCTBHE OTBETA.
2. OneHKa HKCnepuMeHTAIbLHbIX YMeHHii
OrneHka cTaBUTCS Ha OCHOBAHWW HAOJIOJCHUS 32 YYAlIUMUCS W MHCHBMEHHOTO OTYeTa 3a
pabory.
Or1merka «5»:
- paboTa BHITIOJTHEHA MOJIHOCTHIO M MPABUIIBHO, CIICTaHBI IPABHIBLHBIC HAOIOICHUS U BBIBOJIBL;
- SKCIIEPUMEHT OCYIIECTBIICH IO TUIAHy C YIETOM TEXHUKH O€30TIaCHOCTH U MPaBUI pabOTHI ¢
BEIECTBAMHU M 000PYI0BaHHUEM;
- TPOSBJIICHBI OPTAHU3AMMOHHO - TPYIOBBIC YMEHHUS, ITOICPIKUBAFOTCS
YHCTOTa padOUYero MecTa v MOPSAIOK (Ha CTOJIe, SKOHOMHO HCTIOIB3YIOTCS PEaKTUBHI).
OTmeTka «4»:

- paboTa BBINIOJHEHA MPAaBWIBHO, CHEJaHbl MPaBUJIbHbIE HAOMIOJCHHUS W BBIBOJABI, HO MpU
3TOM SKCIIEPUMEHT MPOBEIECH HE MOJHOCTHIO MM JIOMYIIEHb HECYIIECTBEHHbIE OIINOKU B
paboTe ¢ BemecTBaMu U 000pyI0BaHUEM.

O1meTka «3»:

- paboTa BBINOJHEHA MPAaBUJIBLHO HE MEHEE YeM HAIOJIOBHHY WJIM JOMYIEHa CYIIECTBEHHAas
omuOKa B X0JI¢ IKCIIEPUMEHTA B 00BSCHEHUH, B 0POpMIIECHUU PabOThI, B COOTIOICHUH TTPABUI
TEXHUKH 0€30MacHOCTH Ha paboTe C BellecTBaMU U 000pYyJOBaHHEM, KOTOpas UCHPABISETCS
10 TPEOOBAHUIO YUUTEIS.

OrMmeTka «2»:

- IomyiieHbl ABe (M 0oJiee) CyIIEeCTBEHHbIE OIIMOKH B XO0J€: dKCIEPUMEHTA, B OObSICHCHUH, B
obopmiiecHMH pabOThI, B COOJIOJEHWM TPAaBWJI TEXHUKH OE30MAaCHOCTH IpU padoTe ¢
BEIIECTBAMU U O00OpYAOBAaHHWEM, KOTOpbIC YydYalllUicd HE MOXKET HCIPABUTh JaXKe IO
TpeOOBAHUIO YUUTEIS;

- paboTa He BBITIOJIHEHA, Y YYaIIErocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIE YMEHUS.

3. Ouenka YMeHM# peliaTh pacyeTHbIe 32124
OTtmeTKa «5»:
- B JIOTMYECKOM PACCYKJECHUU U PEIICHUU HEeT OIIMOO0K, 3a/1a4ya pelieHa paluoHaIbHbIM
CII0CO00M;
OTtmeTKa «4»:
- B JIOTUYECKOM PACCYKJCHHH W PEIICHHS HET CYIIECTBEHHBIX OIIMOOK, HO 3a/1aya pelieHa
HEepalMOHAIBHBIM CIIOCOO0M, UITH JIOTMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHMOOK.
OTtmeTKa «3»:
- B JIOTMYECKOM PACCYXJICHHH HET CYIIECTBEHHBIX OMIMOOK, HO JOMYIIEHA CYIIECTBEHHAS
omrOKa B MaTeMaTHYECKUX pacueTax.



OTmeTKa «2»:
- HMMEEeTCs CYIIECTBEHHBIC OIUOKHU B JIOTHUECKOM PACCYKJICHUU U B PEIICHUH;
- OTCYTCTBHE OTBETA Ha 3aJ]aHHE.
4. Ouenka nMCLMEHHBIX KOHTPOJIbHBIX PadoT
Ormerka «5»:
- OTBET MOJIHBIA U TPABHILHBIA, BO3MOKHA HECYIIICCTBCHHAS OIIMOKA.
OTmeTka «4»:
- OTBET HEMOJHBINA WK JIOMYIIEHO HE 00Jiee IBYX HECYIECTBEHHBIX ONMNOOK.
O1meTka «3»:
- paboTa BBIIOJIHCHA HE MEHEE YeM HAIOJIOBHHY, JOIyIIeHa OJHA CYNISCTBEHHAs ONIMOKa U
IIPH 3TOM JIBE-TPH HECYIIECCTBECHHBIC.
OTmeTKa «2»:
- paboTa BBITIOJHEHA MCHBIIE YEeM HAIMOJIOBUHY HIIU COJIEPKHUT HECKOJBKO CYIIECTBEHHBIX
OImuoOOoK;
- paboTa He BBITIOJHEHA.
[Ipu orleHKe BBHIMOJTHEHHSI NMHCHMEHHOW KOHTPOJIBHOH pPa0OTHl HEOOXOJWMO YYHUTHIBATH
TpeboBaHus eAMHOTO opdorpaduiyeckoro pexxuma
5. Ouenka TecToBBIX padoT
Tecthl, cocTosiue W3 ISITH BOIPOCOB MOXKHO WCIIOJIB30BAaTh MOCIEC M3YUCHHS KaXJIOTO MaTepuaia
(ypoxa). Tect u3 10-15 BompocoB ucHoJsib3yeTcs Ui meproanydeckoro koHtpossi. Tect m3 20-30
BOIIPOCOB HEOOXOAUMO UCTOIH30BaTh ISl HTOTOBOTO KOHTPOJIS.
[Ipu onleHUBaHUY UCTIONIB3YETCS CIEAYIOIas IKaja:
Jlns Tecta U3 S BOPOCOB

* HeT OIIMOOK — OLIEHKA «5»;
* 0J[HA OIIMOKA — OLEHKA«d»,
* JIB€ OIIMOKHA — OLEHKA«3»;

* TP OIIUOKH — OLEHKA«2».
Jlas tecta n3 30 BOOpocoB:

* 25-30 nmpaBUIILHBIX OTBETOB — OTMETKA «5»,
* 19-24 npaBUIILHBIX OTBETOB — OTMeETKA «4»,
* 13-18 nmpaBUIBLHBIX OTBETOB — OTMeETKA «3»,

* MeHbIIe 12 MpaBUIBHBIX OTBETOB — OTMETKA «2).
O11eHKa BBIMIOJHEHNS TECTOBBIX 3a/IaHUN:

e  OtrmeTKa «5»: ydanuiics BBIIOJIHUI TeCTOBbIC 3aganus Ha 85 — 100%.

e  OtrmerKa «4»: ydaluiics BBIIOJTHUI TECTOBBIE 3aManus Ha 65 — 84%.

e Otrmerka «3»: yJanuiics BEIIOJHIII TECTOBbIE 3a1aHus Ha 49 — 64%.

e  OrMerTka «2»: yyauiuiics BbIIIOJIHWI TECTOBBIE 331aHKs MeHee yeM Ha 49%.



Coaepikanue yueOHOr 0 npeaMera
Xumus 8 kaace
(68 uacoB, 2 yaca B HejeJII0)
HavyanbHble moHSITHA U 3aKOHBI XuMuH (20 yacoB)

Tena u BeniectBa. CBoiicTBa BelIecTB. DTaJOHHBIE (PU3NIECKHE CBOMCTBA BemlecTB. Marepuaisl U
MaTepuasioBesieHre. Poib XMMHM B JKU3HHM COBpEeMEHHOTO oOmiecTBa. OTHOMIEHHE 00IIecTBa K XHMHH:
xeModuius 1 xeMo(hoousi.

Meroast u3ydyenuss xumuu. HaOmionenue. OxcnepumeHT. MogenupoBanue. Mojaenu
MaTepuaibHbIE U 3HAKOBHIC WJIH CUMBOJIbHBIC.

I'azer. JKunkoctu. TBEpaple BemecTBa. B3anmHbIle Iepexoasl MKy arperaTHbIMUA COCTOSIHUSIMU
BEIIlECTBAa: BO3TOHKA (CyOiuManus) U JaecyomuManusi, KOHACHCAIUS W UCIapeHue, KPUCTaUIU3alus U
IJIaBJICHHUE.

®dusnueckue sBIeHUA. YHUCThIe BellecTBa U cMech. [ OMOTeHHBIE U TeTeporeHHbie cMecu. Cmecu
razoo0Opasubie, xujakue U TBEpHbIe. CrnocoObl pa3feneHusi CMeced: MeperoHka, Wid JAUCTHUJUISIINS,
OoTCTauBaHue, (UIBTPOBAHHUE, KPUCTAJUIN3AIMS WU BbIapuBaHue. Xpomarorpadus. [Ipumenenne stux
croco0oB B Ta00OpaTOPHOM MIPAKTUKE, HA TTPOU3BOJICTBE U B OBITY.

XHAMHUYECKUE AIEMEHTHL. ATOMBI U MOJIEKYJbl. IIpocTeie M crokHbIE BemecTBa. AJIIOTpONUs HA
npuMmepe Kuciopona. OCHOBHbIE TMOJOXKEHUS aTOMHO - MoJieKynspHoro ydeHus. Mouel. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOECHHSL.

3HaKku (CHMMBOJIBI) XUMHYECKUX 3J€MEHTOB. MHpopmarms, KOTOPYI0 HECYT 3HaKW XUMHUYECKHX
3JIEMEHTOB. DJTHUMOJIOTHS Ha3BaHUM HEKOTOPHIX XUMHYECKHX 3yieMeHTOB. Ilepumonnyeckas Tabmuma
xuMuueckux anemeHToB . M. MenneneeBa: KOPOTKOMEPUOAHBIA M JJIMHHOINEPUOHBIA BApUAHTHI.
[Tepuoast u rpymnmel. ['maBHas u moOo4yHas MOATPYIIBI, WU A- u b-rpynmel. OTHOCUTENTbHAS aTOMHAs
Mmacca.

Xumunyeckue Gopmynbl. UHaekcel u koddduumentsl. OTHOCHUTENbHAsT MOJIEKYNIApHAs Macca.
MaccoBasi 10711 XUMUYECKOTO 3JieMeHTa B coenuHeHUH. MHpopMmalus, KOTOpYI0 HECYyT XUMHUYECKHE
hopmyIIBI.

BanentHoctb. CtpykTypHBbIE (OpMYibl. XHUMHYECKHE JIEMEHTHI C IMOCTOSHHOW M MEPEeMEHHOU
BaJICHTHOCThIO. BbIBOA  Qopmysnbsl coeauHeHus 10 BajeHTHOCTH. OmpeneneHue BaJleHTHOCTH
XMUMHYECKOTO 3yieMeHTa 1o (opmyrne BemiectBa. CocTaBiieHUE Ha3BAaHUN COEIUHEHH, COCTOSIIIMX M3
JBYX XUMHUYECKHX HJIEMEHTOB, 10 BAJIGHTHOCTHU. 3aKOH ITOCTOSHCTBA COCTABAa BEIIECTB.

Xumuueckue peakuuud. PeareHTbl W NpOAyKThl peakuuu. [Ipu3HAKKM XUMUYECKHUX pPEaKLHil.
VYcnoBus ux NpoTeKkaHusl W OpekpaileHus. Peaknuu ropeHus. DK30TEpPMUYECKUE U SHAOTEPMUYECKUE
peakuuu.

3aKOH COXpaHEHHsS MacChl BeELIECTB. XUMHUYecKue ypaBHeHHUsA. COCTaBiIE€HHUE XUMHUYECKUX
ypaBHeHuil. UHbopmarus, KOTOpyro HECET XUMUUYECKOE YpaBHEHHE.

Knaccudukarus XUMHYECKUX PEaKIUi MO COCTaBYy W YHCIY PEareHTOB W MPOAYKTOB. THIIBI
XUMHUYECKUX peakuuid. Peakiuu coeaMHeHUs, pazNoKeHUs, 3aMelleHus U oOmeHa. Kartamusatopbel u
KaTaJus.

JdeMoHcTpanuu
*  Komnekius MaTepualioB U U3I€TUN U3 HUX.
* Mojenu, UCIOJIb3yeMbIC Ha ypokaX (PU3HKHU, OUOJIOTHH U Teorpaduu.
*  OObEMHBIE U MIAPOCTEP>KHEBBIE MOJACTU HEKOTOPHIX XMMHUECKUX BEIIECTB.
* Mogenu KpUCTAININYECKUX PEIIETOK.

® CO6I/IpaHI/IC HpH60pa JJIg TIOJTYUYCHUS T'a3a U MPOBCpPKaA €ro Ha FTCpMCTUYHOCTD.



* ArperaTHbl€ COCTOSIHUSI BOJBI.
* Pa3znenenue 1ByX HECMEIMIMBAIOIIMXCS )KUJIKOCTEN ¢ TOMOIIBIO JEIUTENBHON BOPOHKH.
* VYcranoBka s GUIBTPOBaHUS U €€ padoTa.
* VYcraHOBKA JUIs BRIIApUBaHUs U e€ padorTa.
* Paznenenue kpacsiero BemecTna (paoMactepa ¢ HOMOIIBI0 OyMaXHOU XpoMaTorpaduu.
* Tloprpers 1. 5. Beprenuyca u JI. Y. Meneneesa.
*  KopoTkoneproaHslil U JUIMHHOTIEpUOAHBIA BapuaHThl Ileproanueckoit cucremsr J1. 1.
MenpeneeBa
* KoHcTpyupoBaHue IapOCTEPKHEBBIX MOJIENIENH MOJIEKYJI.
* T'openue cepsl.
* Tloptpetrsl M. B. JlomonocoBa u A. JI. JlaByasse.
* B3saumozeicTBuE COJIIHON KHCIOTHI C INHKOM.
* Tlonyuenue ruapoxcuaa Meau(Il) u ero pasznoxeHue npu HarpeBaHUU.
JlabopaTopHble ONbITHI
. O3HaKOMJICHHE C KOJIJIEKIIMEH TaO00paTOPHOMN TTOCY/IBI.
. IIpoBepka nmpubopa it MOTy4YeHHs ra30B Ha Fe€pPMETUYHOCTb.
. O3HaKkoMJIeHHE ¢ MUHepalaMH, 00pa3ylolMMU IPaHUT.

. IIpuroroBieHue reTeporeHHON CMECH MOPOIIKOB CEPBI U Kelle3a U UX pa3zesieHue.

1
2
3
4
5. B3auMojielicTBIE paCTBOPOB XJIOPHUJIOB U HOJUIOB KaJIKs ¢ pACTBOPOM HHUTpara cepedpa.
6. IMonyuenne ruapoxcuaa meau(ll) u ero B3aMMoaeiicTBHE ¢ CEPHON KMCIIOTOI.
7. B3aumozeicTBIE PacTBOPA COMBI C KUCIOTOI.
8. INpoBepka 3aK0HA COXPAHEHHS MACChI BEIIECTB HA IPUMEPE B3aMMOIEHCTBHS IETOYH U KHCIIOTHL.
9. TlpoBepka 3aKOHa COXpaHEHHMs MacChl BENIECTB Ha NPMMEPE B3aMMOJEHCTBHS IIENOYM M COJIH
xenesa (I11).
10. Paznoxenue nepokcuia BOAOPOIa ¢ MOMOLILI0 okcuaa mapranna (IV).
11. 3amemnienue xene3oM MeIH B MEJHOM KYIIOPOCE.
IIpakTHyeckue padoTbl
1. 3HaKOMCTBO C JabopaTtopHbIM oOopynoBaHueM. [IpaBuia TeXHUKH 6€30MaCHOCTH MpU padoTe B
kaOuHeTe XuMuu. Hexotopbie BUABI padoT.
2. Ananus no4skl
Baskneiiliue npeacraBuTe/ i HEOPraHNYeCKNX BelllecTB.
KounyecTBeHHbIe OTHOIIEHUS B Xumuu (18 yacoB)
Cocras Bo3ayxa. [TonsaTtre 06 00bEMHOI JT0JIe KOMIIOHEHTA MPUPOTHOM ra30BOM CMECH —
Bo31yxa. Pacuér o0bEmMa KOMIIOHEHTa ra30BOM CMECH 10 €ro 00BEMHOM 071 U HA00OPOT.

Kucnopoa. O3omn. [Tonyuenue kucinoponaa. Cobupanue u pacrno3HaBaHue KUCIOPoaa. XUMUYECKUE
CBOMCTBA KHCIIOPOJA: B3aUMO/JICHCTBUE C METaNIaMHi, HEMETaNIaMU U CII0)KHBIMU BEIIECTBAMHU.
[Ipumenenue kucnoponaa. KpyroBopor kuciopoia B npupo/ie.

Oxcuapl. OOpazoBaHue Ha3BaHUN OKCHIOB O UX hopmynaM. CocTtaBieHue GopMya OKCHAOB MO MX
HazBaHusAM. [IpeacTaBuTe N OKCHUIOB: BOJA U YIIICKUCIBIN a3, HEerameéHas N3BecTh.

Bonopon B mpupoae. dusnueckue U XMMUYECKHUE CBOMCTBA BOJIOPO/IA, €r0 MOJyUYEHUE U
MIPUMEHEHUE.

Kucnotsl, ux cocraB u kinaccuduxanus. Maaukatopsl. Tabmuiia pacTBOPUMOCTH.
ComnstHast ¥ cepHasi KUCIIOTHI, IX CBOMCTBA U IPUMEHEHHUE.



Conu, ux cocras 1 Ha3BaHMsl. PacTBopuMocCTb cosneli B Boze. IIpencraBurenu coneit: xjiopun
HaTpusi, KapOoHAT HATpus, pocdar KaIbIHA.

IToctosinHas ABoraapo. Konuuectso Bemectsa. Moibs. MosnsipHas macca. KpaTHble eiMHULIBI
M3MEpPEHUs KOJIMYECTBA BELLIECTBA — MUJUIMMOJIb U KMJIOMOJIb, MUJUITMMOJISIPHAS U KUJIOMOJIIpHAs
Macchl BEILLIECTBA.

Pacué€rel c ucrosnb30BaHMEM IOHATUHM  «KOJMYECTBO BEIECTBA», «MOJSIpPHAs Maccay,
«MOCTOSIHHAS ABOTAIPO».

3akoH ABoraapo. MomsipHblil 00bEM ra3000pa3HbIX BenlecTB. OTHOCUTENbHAS TNIOTHOCTH OJTHOTO
rasa 1o Jjpyromy.

KpaTtHble eauHMIIBI U3MEPEHUS] — MUWUIMMOJISIPHBIN M KUJIOMOJISIPHBIN 00bEMBbI T'a3000pa3HbIX
BEIIECTB.

Pacu€rbl ¢ ucnosap30BaHUEM MOHATHI «KOJWYECTBO BEIIECTBAY, «MOJISIPHAS Macca», «MOJISIPHBIN
00BEM ra3oB», «IOCTOSTHHAS ABOTaapoO».

Pacu€rbl ¢ uCnoap30BaHUEM MOHATHI «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS Macca», «MOJISIPHBIN
00BEM razoBy», «4uciI0 ABOTaIpo».

I'unpocdepa. Kpyrosopor Boasl B mpupone. dusmyeckne U XUMHUYECKHE CBOMCTBA BOJBI:
B3anMMOJICHCTBHE C OKCHUIIAMM.

OcHoBaHus, ux coctaB. PacTBOpUMOCTE OCHOBaHHUI B BOJie. MI3MEHEHHE OKpPACKH MHAMKATOPOB B
menoyHo cpene. [IpencraBurenu menoveit: THAPOKCUIBI HATPUS, KAJIASI U KaJTbIIU S,

PactBopurens u pactBopéHHoe BemecTBo. PactBopbl. PactBopenne. I'mapatel. MaccoBast 1ouist
pacTBOPEHHOrO BemecTBa. Pacuérel, CBA3aHHBIE C HCIOJIB30BAHMEM IIOHATHS «MAaccoBas JOJIA
PacTBOPEHHOTO BEIIECTBAY.

JdemoHcTpauuu

* IlomydeHue kucIOpoaa pasnoKECHUEM NIEPMAHTaHATa KAJIUA U MIEPOKCUA

BOJOpPOJIA.

* CoOupaHue METO/I0M BBITECHEHMSI BO3/yXa M BOJbI.

* PacnosHaBaHue kuciaopoza.

* Kosutekuus OKCHIOB.

* Ilonyyenue, cobupaHue U pacrno3HaBaHUE BOJIOPOJIA.

* Koslekuyst MUHEpPaJIBHBIX KACIOT.

* IlpaBuio paz0aBieHust cepoi KUCIIOTBHI.

e  Kommexkuga comeit.

* Talnuua pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJE.

* HekoTopsle MeTauIbl, HEMETAJLJIBI U COEUHEHMSI KOJMYECTBOM BEIECTBA B | MOJIb.
* Mogenbs MOISIpHOTO 00bEMa ra3000pa3HbIX BELECTB.

JlabopaTopHbIe ONBITHI

12.  TlomyrHeHHE U3BECTKOBOM BOIbI PH MPOIYCKAHUH YIIIEKKCIIOTO rasa.

13.  Tlonyuenue BOJOpPO/IA B3AaUMOJIEHCTBUEM [IMHKA U COJITHON KUCIIOTHL.

14.  PacnosHaBaHHE KHCJIOT UHANKATOPAMH.

15. V3meHeHue OKpacKu MHIMKATOPOB B ILEJIOYHOM CPEJIE.

16. OsnakomiieHHe ¢ mpenapaTamy JOMAIIHEH WM IIKOJBHON alNTeyKu — pPacTBOPAaMH MEPOKCHUIA
BOJIOpO/JIa, CIIUPTOBOM HACTOMKU MO/1a M HAILIATBIPHOTO CIIUPTA.

IIpakTnuyeckne padoTsl

3. Tlonyuenue, coOMpaHue U pacro3HaBaHKE KUCIOPOIA.



4. Tlony4enue, coOUpaHue U PACIIO3HABAHUE BOJOPOJIA.
5. TIpurotoBieHHe pacTBOPOB COJIEH C UX 3a[AHHON MAacCOBOM IOJIEH.
OcHoOBHBIE KJIacchl HeOpraHmyeckux coequHenuii (10 yacos)

O06o06mieHne cBeeHu 00 OKCHIaxX, UX Kiaccuukaum, Ha3BaHUSIX U cBoicTBax. CriocoObl
MIOJTy4CHUST OKCUJIOB.

OcHoBanusi, UX KilaccuUKalus, Ha3BaHUS W CBOWCTBA. BzammonelcTBUE C KHUCIOTaMU,
KHCIIOTHBIMU OKCHJIaMU H COJISIMH. Pa3iio)keHHe HepacTBOPUMBIX OCHOBaHMNA. CrocoObI MOTYYCHHS
OCHOBaHHI.

Kucnorsl, ux wimaccupukauus u Ha3zBaHusa. OOmMe XMMHUYECKHE CBOMCTBA KHCIOT.
B3aumogeiictBue KHCIOT ¢ MeTaIaMH.  OJIEKTPOXUMUYECKUM s  HANpSOKEHUH  METaJlIOB.
BzanMmopeiicTBue KHCIOT ¢ OKCHAAMU METaJIOB.

B3anmopaeicTBie KHCIOT C OCHOBAaHUSAMM — PEAKIUs HEUTpaIU3alu.
BzanmoaeiicTBHE KUCIOT C COMISIMU.
[Tony4yeHue 6€CKUCIOPOTHBIX U KHUCIOPOICOACPKAIIMX KUCIIOT.

Conu, ux knaccudukanus u cBoiicTBa. B3anmomelicTBre comeit ¢ MeTaiiaMu, 0COOCHHOCTH dTUX
peakuuii. BzaumoaencTBre coeil ¢ CoIsMu.

['eneTndeckue psapl MeTaUIa M HEeMeTallIa. [ eHeTudecKkas CBsi3b MEXTy KiIacCaMu
HEOPraHMYeCKUX BEIIECTB.

JlaGopaTopHble ONBITHI
17. BzauMoeiicTBrEe OKCHIA KaJIbIIUs C BOJOM.
18. [omyTHEHNE M3BECTKOBOM BOIBL.
19. Peaknus HeifTpanusanyu.
20. Tlonyuenne ruapoxcuaa meau (1) u ero B3auMoeiicTBHE ¢ KMCIOTOM.
21. Paznoxenne ruapokcuna meau (1) mpu narpeBanum.
22. B3auMoIeiicTBIE KHCIIOT ¢ METaJJIaMH.
23. B3aumoeiicTBIE KUCIOT C COIAMHU.
24. O3HaKOMJICHHE C KOJUIEKIIUEH COJICH.
25. Bzaumoneiicteue cynbdara meau(Il) c xenesom.
26. B3auMoieiicTBIE coJieli ¢ COJSTMMU.
27. TeneTnyeckas CBA3b HA IPUMEPE COEMHEHUN MEIH.
IIpakTHyeckue padoTbl
6. Pemienue sKcrepyMEHTaIbHBIX 3a/1a4.
Ilepuoauyecknii 3axon u Ilepuoanyeckas cucreMa XMMHYECKHX JIEMEHTOB
. U. MenaeseeBa u cTpoeHne aroma (8 yacos)

EcTecTBeHHBIE ceMENCTBA XUMUYECKHUX 2JIEMEHTOB IIENOYHbIE U IIEI0YHO3EMEIBHBIE METAIIEL,
raJIoTeHbl, WHEpTHhIe (OnaroponHbie) Ta3bl. AM@oTepHOCTh. AMQOTEpHBIE OKCHIBI U THUIPOKCHIBI.
KommiekcHbie comu.

Otkpertue /1. . MenaeneessiM Ileproauueckoro 3akona u coznanue uM llepuoaunueckoit
CHCTEMbI XUMHUYECKHX DJICMEHTOB.

ATOMBI Kak (opMa CyIIECTBOBAHUS XUMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEACHHUS O CTPOCHUU
aToMoB. JloKa3aTenbCTBa CIOKHOCTH CTpoeHus aromoB. OmbITel Pesepdopna. [lmanerapras mopaens
CTPOEHHMS aTOMa.

CocraB aTOMHBIX siep: MPOTOHBI, HEUTPOHbI. OTHOCUTENbHAs aTOMHas Macca. B3aumMocBs3b
MOHSATUU «IIPOTOH», KHEUTPOHY», KOTHOCUTEIbHAS aTOMHAsI MacCay.



Muxkpomup. OneKkTpoHbl. CTpOEHHE 3IEKTPOHHBIX YPOBHENH aTOMOB XMMHUYECKHUX AJ1eMEHTOB NelNe
1-20. IlonsiTHe 0 3aBEpPIICHHOM 3JIEKTPOHHOM YPOBHE.

M3oronbl. ®usnueckuit cmbica  cumBoJikM  Ilepuoauueckoit  cucrembl. CoBpeMeHHas
¢dopmymupoBka Ileproauueckoro 3akoHa. MI3MeHEHHsI CBOMCTB 3J€MEHTOB B MEPHUOJAX U Tpymnmax, Kak
(GyHKIHUS CTPOCHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa DJJeMEHTa-MeTajyla U d3JEMEHTa-HeMeTa/la [0 UX TOJIOKEHUI0 B
[Iepnoauueckoi cucreme xumudeckux uemeHTos 1. M. Menneneesa.

JdeMoHcTpanuu
*  Paznuunsie Gopmbl TaOIHI] TEPUOTUIECKON CHCTEMBI.
* MopemupoBanue nocrpoenuns [lepunoguueckoit cucremst /1. 1. Menneneesa.
* Mojenu aToMOB XMMHUYECKUX JIEMEHTOB.
*  Mojenu aToMOB 2JIeMEeHTOB 1—3-T0 TIepro/I0B
JlabopaTopHble ONBITHI.
28. Tlonyuenne aM(pOTEPHOTO MMAPOKCHIA U MCCIIENOBAHKE ETO CBOMCTB.
Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBUTEIbHBIE peakuuu (10 yacoB)

WNonnas xumuyeckas cBsi3b. MoHBI, 0Opa3oBaHHbIE aTOMaMU METAJJIOB M HeMeTaioB. CxeMbl
o0pa3oBaHUS MOHHON CBS3M U1 OWMHApHBIX coeAuHEeHWH. VoHHBIE KpHUCTaNIMYEeCKHE PEIIETKU U
(u3nyeckue cBOCTBa BEIIECTB C 3TUM THUIIOM peéTok. [ToHsTHe 0 POopMYIHHOM €TUHUIIE BEIIECTBA.

KoBanenTHass xumuueckasi CBsI3b. OJIEKTPOHHbIE U CTPYKTypHble ¢Gopmynbl. KoBaneHtHas
HernoJyigspHast cBA3b. C(Cxembl 00pa3oBaHUs KOBAJIEGHTHOW CBSI3W JUIsl OMHApHBIX COEIUHEHHIA.
MonexynsipHbIe M aTOMHbBIE KPUCTAJUIMYECKUE PEMIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PELIETOK.

DIEeKTpOOTPULIATENBHOCTh. Psn anexkrpoorpunarensHocTi. KoBaneHTHas monsipHas XUMHUYECKas
cBsa3b. Jlumonb. CxeMbl 0Opa3oBaHMsS KOBAJCHTHOW TMOJSPHOW CBSI3U JUIsl OMHAPHBIX COCAMHEHU.
MonekynspHbIe U aTOMHbBIE KPUCTAJUIMYECKUE PEMIETKH, CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Meramueckass XMMHYECKasl CBSI3b W MeETaJNIMYecKas KpucTtauinueckas peméerka. CBolcTBa
BEILIECTB C 3TUM THUIIOM PelIETOK. EquHas npupoa XuMHUYECKUX CBA3EH.

Crenenp oxucieHus. CpaBHEHHME CTENEHUM OKHUCIEHHMS W BajleHTHOCTH. lIpaBuna pacuéra
CTENeHEeW OKUCIICHUS 10 POpMYIaM XUMUYECKUX COSTMHEHUH.

OKHCIIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu. OrmpenesneHne CTENEeHEe OKUCIEeHWS s
AJIEMEHTOB, O0Opa3yrolMX BEIIeCTBa pPa3HbIX KiaccoB. Peakuuu HOHHOrO OoOMEHa U OKHCIUTEIbHO-
BOCCTAHOBUTENbHbIE peakiuu. OKUCIUTENIb U BOCCTAHOBUTEIb, OKHCIEHHE W BOCCTaHOBJICHHE.
CocraBiieHHE YpPaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA METOJIOM 3JIEKTPOHHOIO
OanaHca.

JdeMoHcTpanun

*  Komieknus BeecTB ¢ HOHHOM XMMHUYECKOW CBS3bIO.
* Mogenu MOHHBIX KPUCTAJUIMYECKUX PEIIETOK.
* Kounekus BemecTs MOJIEKYJIIPHOTO M aTOMHOTO CTPOEHUSI.
*  Mogenu MOJIEKYISPHBIX U ATOMHBIX KPUCTAJUNINYECKUX PEIIETOK.
*  Komnekuus «MeTaisl U CIUIaBbI».
* BszaumojeiicTBUe IIUHKA C CEPO, COISIHOM KUCIOTOMH, xmopuaoM meau (I1).
* B3aumopnencTBue XJIOPHOU U CEPOBOJOPOIHOM BOJBI.
JlabopaTopHbIe ONBITHI
29. W3roToBieHHe MOJENH, WLTIOCTPUPYIOLIEN CBOMCTBA METAIINYECKON CBSI3H



Y4eOHO-TEeMATHYCCKHUH TJIAH

Ne HanmenoBanue pa3aesioB (Tem) KouunyecTBo B ToM umciie HA IpOBeieHUE
4acoB Mo IpakTH4Yecknx KoHTpobHBIX
nporpamMmme pa6oTt padort
8 knacc
1 | HauanpHble TOHATHS U 3aKOHBI 20 2 1
XUMHH
2 | Baxueimme npeacTaBuTeNn 18 3 1
HEOPraHMYeCKUX BEIIECTB.
KonnuecTBeHHbIE OTHOIICHUS B
XUMHH
3 | OcHOBHBIC KJIACCBI 10 1 1
HEOPraHWYECKUX COCTMHEHUN
4 | Tlepuoaudeckuit 3aKOH " 8
[Tepnognueckas cucrema
XUMHu4Yeckux anementos J[. .
MenpeneeBa U CTpOCHHE aToMa
5 | Xumuueckas cBsi3b. OKHCIUTEIHHO 10 0 1
-BOCCTAaHOBUTEIHHBIC PEAKITUH
Peseps 2
Uroro 68 6 4
KanennapHo-temaTnyeckoe IJIaHUPOBAHHUE YUeOHOI0 MpeaMeTa
xuMusd, 8 Kiiace
Ne Tema ypoka Koim | [dara | Jomamn HUcnonb3oBanue
n/ 4ecTB | MpoBeN ee 000py10BaHUSA LEHTPA
n 0 eHHusl | 3aJaHHe «Touxa pocray»
4yacoB
1 2 3 4 5
HauajbHble NOHSITHA U 3aKOHBI XUMHUH (20 1)
1 | IIpeamer xumuu. Pollb XUMHH B KU3HU 1
YeloBeKa
2 | Metopl U3y4eHUs: XUMHH 1 JlaTuuk TeMmeparypsl
(TepMoOTIapHBIii),
CIIUPTOBKA
3 | Bxognas auarHoctuueckasi pabora 1
4 | ArperaTHble COCTOSIHHSI BEIIECTB
5 | IL p Ne 1 «3HakomcTBO € 1a00paTOPHBIM
obopynoBanueM. [Ipasuna Th npu
paboTe B KaOMHETE XUMUM»
6 | ®usnueckue sBICHUSI B XUMUU 1 JlaTuuk TeMreparypsl
TJIATUHOBBIN
7 [Lp. Ne 2 «AHanM3 MOYBBD) 1
8 |ATOMHO- MOJIEKYISIPHOE 1
yuyeHHne. XMMHUYECKUE DJIEMEHThI
9 |3HaKM XMMHYECKHX DJIEMEHTOB. 1




10

ITepuoaudeckas TabIMIIAa XUMUYCCKUX
anemeHTOB J[. . Menjeneena.

11

Xumuueckue GopMyIibl

12

BajieHTHOCTD

13

BanentHoCTh

14

XHUMUYECKUE PEAKIINH.

15

3aKoH COXpaHEHHUs MACChl BEIECTB.
XHWMHUYECKUE YPABHEHUS

Rk

Becsl a5ekTpOHHBIE

16

XHWMHUYECKUE YPABHEHUS

17

THUIbl XUMHUYECKUX PEaKIHil

18

THUIbl XUMHUYECKUX PEaKIHil

19

[ToBTOpeHME M 0000IIIEHNE TEMBI
«HaganbHble MOHITHA U 3aKOHBI XUMUN

Rl

20

K.p.Ne 1 «HavanbHbIEe TOHATHS U 3aKOHBI
XFMUN)

BaxHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB.

KoJsinyecTBeHHbIE OTHOIICHUS B Xumuu (18 1)

21

Bo3nyx u ero cocras

1

[Tpubop st onipeneneHus
cocTaBa BO3JlyXa

22

Kucnopon

23

I1. p.Ne3 «Ilomyuenue, cobupanue u
pacro3HaBaHUE KUCIOPOIa

24

OKcunl

25

Bonopon

[EEN

26

I1.p. No4 «Ilomyuenue, cobnpanue u
pacro3HaBaHHE BOJOPOJIa

[EEN

27

Kucnotel

28

Comnn

29

KommuectBo BCIICCTBA

30

Pemenne PACUYCTHBIX 3a/1a4

31

Monsipablii 00beM ra3000pa3HbIX
BEIICCTB

PRk

32

PacuéTel mo xuMudecKkuM YPaBHCHUAM

33

Pacuéthl o XUMHYECKUM YPaBHCHUSAM

34

Bomga. OcHoBanus

35

PactBOpEl. MaccoBas mois
pacTBOPEHHOTO BEIIECTBA

T TS TEN

36

IL.p. Ne 5 «I[IpuroroBiienue pacTBOpOB
COJIeH ¢ UX 3aJaHHOU MacCOBOH IOJIEHN»

37

O0o001Ienre U cucTeEMaTH3aIMs 3HAHUH
o TeMe: «BakHelIue npecTaBuTeIn
HEOPraHUYECKUX BEIICCTB.
KonnuecTBeHHBIE OTHOIIEHHS B XUMUM)

38

K.p. Ne2 no Teme: «Baxneimue
MPEACTABUTENN HEOPTraHUYECKUX
BemlecTB. KosinuecTBeHHbIE OTHOLIEHHUS B
XUMH»

OcHOBHBIE KJIacchl HeOPpranmueckux coequHenni (10 v)

40

‘ OKCI/I,Z[LIZ KJIaCCI/I(I)I/IKaI_[I/I}I U CBOICTBa

1

Jatuuk pH
| P




41 |OcHoBaHus: KiIaccU(UKALUS U CBOMCTBA 1 Haruuk pH, nozarop
00BEMA KHUIKOCTH,
OropeTka, 1aT4yuK
TEeMIIePaTyphl TUIATHHO-
BBIH, TaTYMK JIaBIICHUS,
MarHuTHAas MeIIaJika
42 |Kucnotsl. Kiaccuukanus KHcaoT 1
43 |CBoiicTBa KUCIIOT 1
4 |Knaccudukamus conei 1
45 |CaoiicTBa coseit 1
46 |'eHetmdeckasi CBSI3b MEXIY KIacCaMH 1
HEOPraHNYECKHUX BEIICCTB
47 | ILp. Ne 6 «Pemienue 1
AKCIIEPUMEHTAIBHBIX 33134
48 |O000meHre U cucTeMaTU3aIus 3HaHU ! 1
o Teme: «OCHOBHBIE KJIACChI
HEOPTaHWYCCKUX COCAMHCHUIDY
49 | K.p. Ne3 1o teme: «OCHOBHBIE KIacChl 1

HCOPraHNM4CCKUX COCHHHGHHﬁ)}

Iepuoauyecknii 3axon u Ilepuoanueckas cucrema
cTpoeHue aroma (8 4)

XUMHYECCKHX 3JIEMCH

ToB JI. . MeHnaesieeBa u

50

EcrecTBeHHbBIE CeMelicTBa
XUMHUYECKUX DIIEMEHTOB.
AMmdoTtepHOCTD

1

51

Otkpsitre 1. 1. MenaeneeBbiM
[Tepuoanueckoro 3akoHa

52

OcHOBHBIC CBCACHHA O CTPOCHUHA
aTOMOB.

53

CtpoeHue AIeKTPOHHBIX YPOBHEH aTOMOB
xuMmuueckux dieMeHToB No«Nel-20 B
tabmume J[. 1. Menaeneena.

54

[lepuoauueckuii 3aKOH
. . MenneneeBa u CTpOE€HUE aTOMa

55

XapaKTepI/ICTI/IKa XUMHNYECKOT'O
QJICMCHTA Ha OCHOBAHHHU €T0 IIOJOKCHUA
B HepI/IO,HH‘ICCKOﬁ CHUCTCMC

56

XapakTepucTHKa XUMHUUYECKOTO JIEMEHTA
Ha OCHOBAHMH €T0 MOJ0KEHUS B
[Tepuoaudeckoii cucreme

57

3navenue [leproandeckoro 3akoHa u
Ilepuoarueckoi CUCTEMBI XUMHUYECKUX
anemenToB /. 1. Menneneepa

Xumuyeckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBUTEIbHBIE peakiuu (10 1)

58

HMoHHas xuMuyeckas CBI3b

1

Jlatunk Temmeparypbl
IUTATUHOBBIM, JaTYUK TEM-
nepaTypbl TEPMOIIAPHBIA

59

KoBanenTHas xumMuueckas CBI3b

60

KoBanentHas NoJrsIpHasd XUMHUYCCKaAsa
CBA3b

61

Mertanmmyeckas XMMHYECKas CBA3b

62

CreneHp OKUCICHUA




63 | OKUCIUTEIBHO- BOCCTAHOBUTEIIBHbBIE
peaknuu

64 |OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE
peaxiuu

65 |O0600I1IEHNE U cucTEMATA3AIMS 3HAHUI
o remaMm: «II3 u TICXD9» u «Crpoenue
Bemiectsa. OBP»

66 | KonrpoisbHas paboTa o TemaMm: «I13 u
[ICX9» u «Ctpoenue Bemecrra. OBPy»

67 | Perienne pacueTHBIX 3a/1a4

68 | [IpomexxyTouHas aTTecTaIus

Pezepe — 2 uaca - «Pewienue pacuemnulx 3a0auy

Onucanue y4eOHO-MeTOAMYECKOT0 U MAaTEPHATbHO-TEXHHYECKOI0 0o0ecneYyeHusl.

YMK «Xumus. 8 kimace»
1. Taopuensa O. C. Xumus. 8 kimacc: yueOHHMK s oOmeoOpa3oBaTenbHbIX opranusanuii / O. C.
INa6puensu, U. I'. Octpoymos, C. A. CrnagkoB. — M.: [Ipocsemienue, 2021
2. Tadbpuensa O. C. Xumusa. Meroaudeckoe mocodue s 8 Kiacca ydeOHOe MmocoOue JuIs
obmeoOpazoBatenbHbIX opranm3aruii / O. C. N'abpuensa, U. B. Akcénona, U. I'. OctpoymoB. —
M.: IIpocBenienune, 2019
3. Tabpuensu O. C. Xumusa. COopHUK 3a7ad M yOpaKHEHHH. 8 Kkiacc: ydeOHoe mocobue st
obmeoOpazoBatenbHbIx opranusamnuit/ O. C. I'abpuensn, M. B. Tpuryouak M.: IIpocsemnienue,
2019
4. Taopuensu O. C. Xumus. Terpaap mms 1a00paTOpHBIX OMBITOB U MPAKTUYECKUX padbOT. 8 Kitacc:
yaeOHoe mocobue st oomeoopazoBaTenbHbix opranusanuii / C. 'abpuensy, U. B. Axcénona, 1.
I'. OctpoymoB. — M.: IIpocsemienue, 2019
5. l'abpuensa O. C. Xumwms. PabGowas Tetpams. 8 kmacc: ydeOHOe Tmocobme st
obmeooOpazoBaTenbHbIx opranuzanuii / O. C. I'abpuensH, C. A. Cnaakos, U. I'. OctpoymoB. —
M.: IIpocBeuienue, 2019
Hugpopmayuonnwie cpeocmea
NnuTepuer-pecypcbl
1. http://www.alhimik.ru [IpencraBiens! pyOpuKu: COBETHl aOUTYPUEHTY, YUUTEII0 XUMUH,
CIpPaBOYHHK (04YeHB O0JIbIIas MOAOOPKA TAOIHII U CIIPABOYHBIX MAaTEPHAIIOB), Becenasi XUMUs, HOBOCTH,
OJIMMITUAbI, KyHCTKaMepa (Macca HHTEPECHBIX UICTOPHUUECKUX CBEICHUH ).
2. http://www.hij.ru Xypuaan «Xumust 1 )KU3Hb» MIOHATHO U 3aHUMATEIBHO pacCKa3bIBaeT 000 BCEM
MHTEPECHOM, YTO MPOUCXOUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHBIH )KypHaT «XUMUKH U XUMUS», B KOTOPOM
MPEJCTABICHO MHOXECTBO
OTIBITOB MO XUMUHM, 3aHUMATEIbHOI HH(pOpMAIIMH, TO3BOJISIONIEH YyBIeUb YYEHUKOB SKCIIEPUMEHTATbHOMN
YacThIO IPEMETA.
4. http://c-books.narod.ru BceBo3moskHast auTepaTypa mo XMMHUH.
5. http://lwww.drofa-ventana.rull3BecTHOE U31aTENBCTBO YUeOHOM JIMTepaTypbl. HOBHHKM HAy4YHO-
MOMYJISIPHBIX ¥ 3aHUMATENBHBIX KHUT 110 XUMUHU.
6. http://1september.ru Xypnan 1y yuauteneil u He ToyibKo. bosbioe kom4yecTBO paboT y4EHUKOB, B
TOM YHCJI€ U HCCIIeI0BATENbCKOI0 XapaKTepa.




7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii ITKOJIBHBIN MOPTAJ CO CChIIKAMU Ha
00pa30BaTeNbHBIC CAUTHI [0 XUMUHU.

8. www.periodictable.ru CO0pHUK cTaTell 0 XUMUYECKUX AIIEMEHTAX, WILTIOCTPUPOBAHHBII
IKCIIEPUMEHTOM



Ilepeuyens J1a60paTOPHOro 060py10BaHUs, IPH BBITOJHEHUH
NPaKTHYECKUX PadoT M0 XUMHHU.

1.ITpuGopsl 1 06opyaOBaHUE TSI TPAKTUYECKOU PabOTHI.
ObopynoBanue:

e MuxponabopaTopus XuMUIECKas;
e TMPOOHPKHU CTEKIISTHHBIE;

e  KOJIOBI KOHUYECKUE;

e CTaKaHBI CTEKIITHHBIE HA 50 MII;

e TAJOYKH CTEKJISTHHBIC,

e TpyOKM COEAMHUTEIbHBIE: CTEKISIHHBIE, PE3UHOBBIE;
e MPOOKH PE3UHOBBIE;

e CIUPTOBKH;

e JIepKaJKU AJIs IPOOHPOK;

e  ILITaTHUB JJA0OPATOPHBIIA;

e IITaTHUB JJIs MPOOUPOK;

e BOpOHKA CTEKJISIHHAS,

e (QuibTp;

e  CITUYKH;

e acOecTOBas CETKA;

e JyYHMHKH.

2.PeakTuBEL:

e  KHCJOTBL: COJISTHAsI, CEpHAasi, a30THAs,

e MIEJIOYM: TUAPOKCH]] HATPHUS, TUAPOKCH]] KAIIBITHUS;

e ocHoBanwus: ruapokcun meau (I1) , ruapoxcun sxenesa (I11);

e CcoJIM: KapOOHAT KaJbIHsl, XJopua HaTpus, xiopua meau (II), aurpar cepedpa, ximopua
Oapusi, KapOOHAT HATPHS, XJIOPHUJT AITFOMUHHS,
MIepMaHTaHaT KaJllusl, HUTPaT KaJlusi, MEIHbIH Kynopoc, cyabdat xenesa (I1I), cynbdar
uHKa, cynepdocdar, ammuauHas ceauTpa, MOYeBHHa (KapOaMm), XJIOPHU Kajus,
cynb(dar HaTPUsl, CUIIMKAT HATPHsI, CYTb(AT ATFOMUHUS;

e MPOCTHIE BEIIECTBA: YIOJib, IUHK, KETI€30, aTIOMUHUIN, MarHuii, MeJlb, CBUHEII;
e CIIOJKHBIE BEIIECTBA: MpaMop, caxap;

e HHMKATODHI;
e okcunsl: menu (II), okcua mapranua

3.0Oprannyeckue BellecTBa:

e COJIM: arleTaT HaTpusl, PEHOJIAT HATPHSI,

e KHCJIOTBI: YKCYCHAsl KHCJIOTA, MypaBbHHAsI KUCIIOTA, OJICHHOBAS;
e CIIUPTHI: ATAHOJI, M30TICHTUIIOBBIM, TJIUIICPHH, TIPOTIAHOIT;

e Oenzodn, deHo;

e YIJIEBOJBI: Kpaxmall, IJII0K03a, caxapo3a.



4.TCO:

e Kowmmbrorep

® IPOEKTOpP

DnektpoHHbie mocoous, CD-aucku mo Temam:
-HEOpraHWYeCcKask XUMUSI;

-OpraHUYeCKasi XUMUS;

-001Iast XuMHUsI.

9. Mnanmpyemble pe3yJabTaThl 0OCBOEHHS Y4eOHOr0 mpeaMera

ITo 3aBepiIeHUIO Kypca XMMHH Ha ’TAaHE OCHOBHOTO 00IIer0 00pa30BaHus BBIITYCKHUKHA OCHOBHOM
IIKOJIbI IOJKHBI OBJIAJIETh CIIEAYIOUIUMU PE3YyIbTaTaMuU:

. Jluunocmnesie pesyiomamor:
1) ocosnanue cBoeit STHUIECKON PUHAJIEKHOCTH, 3HAHUE MCTOPHU XMMHH M BKJIaa POCCHICKOM
XUMHUYECKON HAyKH B MUPOBYIO XUMHUIO;
2) (opmuposanie OTBETCTBEHHOTO OTHOIIECHHS K MO3HAHMIO XMMHH; TOTOBHOCTH M CIIOCOOHOCTH
oOyuaronuxcs K caMOpa3BUTHIO U caM000pa30BaHUIO HA OCHOBE U3YYEHHBIX (DAKTOB, 3aKOHOB U TEOpUI
XMMHH; OCO3HAHHOTO BBIOOPA U MOCTPOCHUE MHAUBUIYaIbHOM 00pa30BaTeIbHON TPAEKTOPHH;
3)  popmuposanue 1ENOCTHOI €CTECTBEHHO-HAYYHON KAPTHHBI MUPA, HEOTHEMIIEMOM YaCThIO
KOTOPOI1 SIBJISIETCA XUMHUYECKasi KapTHHA MUPa;
4) oeradenue cOBPeMEHHBIM S3bIKOM, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM
MIPAKTUKHU, B TOM YHCIIE U XUMHUYECKUM;
5) ocsoenue conpanbHBIX HOPM, HPABHJI IOBEAEHHS, POJiel U (OPM COLUABHOM KHU3HU B COLIUYME,
MIPUPO/I€ U YACTHOM KU3HU HA OCHOBE SKOJIOTHYECKON KyJIbTYphl U O€3011acHOr0 oOpalieHus ¢
BEIIECTBAMU U MaTepHaaMu;
6) popmuposanue KOMMYyHUKATUBHOM KOMIIETEHTHOCTH B OOLIEHUH CO CBEPCTHUKAMM M B3POCIBIMH
B IIpoliecce 00pa3oBaTeabHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeI0BATEIbCKON, TBOPUECKON U
JPYTUX BUAOB JIESATEIBHOCTH, CBSI3aHHBIX C XUMHEH.

Il. Memanpeomemnoie pezyromamo:
1) onpedenenue ueneit cobcTBEHHOro OOYYEHHUS, MOCTAHOBKA U (POPMYIUPOBAHKE JUIS CEOS HOBBIX
3ajau;
2) naanupoeanue myTeil HOCTHKEHHS KETAEMOTO pe3yIbTaTa 00ydeH!s XUMUK KaK TEOPETHIECKOTO,
TaK U SKCIIEPUMEHTAILHOTO XapaKTepa;
3) coommecenue cBoux NEHCTBUI C MIIAHUPYEMBIMH PE3Y/IbTATAMH, OCYUECHENEHIE KOHTPOIIS CBOEH
JEeSITENFHOCTH B MPOIIecce JOCTKEHUS pe3yibTara, onpedelierue Cioco00B NEHCTBUI MPH BHIMIOTHEHUN
1abopaTOPHBIX U MPAKTHUECKUX paObOT B COOTBETCTBHUH C MPAaBHJIAMU TEXHUKU O€30TIaCHOCTH;
4) onpedenenue NCTOUHNKOB XMMHUYECKOH MH(OPMAIUH, TIONYIEHUE U AaHAIU3 €€, CO3JaHHE
MH(OPMAIIMOHHOTO MIPOJAYKTA U €0 MPe3eHTALIUS;
5) ucnonvsoeanue 0CHOBHBIX MHTEIIEKTYATbHBIX OTIEPAIlUi: AHAIM3a ¥ CHHTE3a, CPABHEHUS 1
cucTeMaTu3aIuu, 00001eHUs 1 KOHKPETU3AIlUH, 6bli6/1eHUe TPUINHHO-CIEICTBEHHBIX CBs3eH U
nocmpoerue T0TUIECKOTO PACCYKJIEHUS U YMO3aKITIOUeHHs! (MHIyKTUBHOTO, JSTYKTHBHOTO H IO



aHAJIOTUM) HA MaTepualle €CTECTBEHHO-HAYYHOTIO COJIEPKaHMUS;

6) ymenue co3maroT, MPUMEHATH U IPEOOPA30BLIBATE 3HAKU U CUMBOJIbI, MOJICJIM M CXEMBI [T pELICHHS
y4eOHBIX M IMO3HABATEIbHBIX 33/1a4;

7) gopmuposanue n pazeumue SKOIOTUIECKOTO MBIIUIEHUS, yMEHHE IPUMEHSTH €10 B O3HABATENBHOM,
KOMMYHUKAaTHBHOH, COIIMATBHON MPaKTHKE U MPo(ecCHOHANBHO OpHUEHTALINY;

8) cenepuposanue nyei u onpeneNeHre CPENCTB, HEOOXOUMBIX IS X PEATU3ALUH.

l11. IIpeomemnoie pezynomamor:

BbInycKHHK HAy4YUTCS:
. XapaKTepHu30BaTh
OCHOBHBIE METO/IbI IO3HAHUA: HAOIIOJEHNE, U3MEPEHHE, SKCIIEPUMEHT;

® OIIMCHEIBATH CBOMCTBA TBépI[I)IX, KHUIOKHUX, ra3006pa3HHx BCIICCTB, BBIJACIIAA UX CYILICCTBCHHBLIC

MIPU3HAKY;
® DACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IMOHITHI «aTOM», «MOJIEKYJIa», «XUMHUYECKHUU
JJIEMEHT»,  «IIPOCTOE BEIIECTBO», «CII0KHOE BEIIECTBOY, «BAJICHTHOCTBY, «XUMUYECKas

peakuus», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMMHH;
® DPACKpBIBaTh CMBICII 3aKOHOB COXPAaHEHHMS MAcChl BEIIECTB, [IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHH;
® pa3nuyaTh XMMUYECKHE U (PU3HUECKHUE SBIICHMUS,;
® HAa3bpIBaThb XMMUYECKHE DIIEMEHTHI;

. OTIPEJIeNIATh COCTAB BEUIECTB M0 UX (hopMyam;

. OTIPEENIATh BaJICHTHOCTh aTOMa 3JIEMEHTa B COAMHEHUSX;

. OTPEENATh TUI XUMHUYECKUX PeaKIInii;

J Ha3bIBAaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIU;

J BBISIBIISITH IIPU3HAKH, CBUJICTEIIbCTBYIOIINE O MPOTEKAHUH XUMHUYECKON PEaKINK Ipu
BBITIOJIHEHUN XUMUYECKOIO OTIbITA;

J COCTaBIATH (POPMYJIbl OMHAPHBIX COETMHEHU;

J COCTaBIISATh YPaBHEHUS] XUMUYECKUX PEAKIUI;

. coOiroaath mpaBuiia 6e30MacHOi pabOThI TP MPOBEICHUU OIIBITOB;

. M0JIb30BaThCs Ja00PATOPHBIM 000PYAOBAHUEM U TIOCYAOM;

. BBIYHCIISTH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MAcChl BEIL[ECTB;

. BBIYHCIISATH MAaCCOBYIO JOJI0 XUMHUUYECKOTO dJIEMEHTA 10 GopMysie COSAMHEHNUS,

® BbIYUCIATH KOJIMYCCTBO, 00BEM UIn MacCCy BCUICCTBA 110 KOJINYCCTBY, 06’beMy, MacCCe pCarcHToB
HJIX IPOAYKTOB PCAKIINH,

J XapakTepu30BaTh (PU3MUECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KMCIOPOIa U
BOZOPOAA;

J M0JIy4aTh, COOMPATh KMUCIOPO U BOJIOPO;

® pacro3HaBaTh ONBITHBIM MYyTEM ra3000pa3Hble BEIIECTBA: KUCIOPOI, BOJOPOS;

J pacKphIBaTh CMBICH 3aKOHA ABOTapo;

J PacKphIBaTh CMBICH MOHATUH «TETJIOBOH 3((DEKT peakium», «MOJSPHBIH 00beM»;

J XapakTepu30BaTh (PU3NUECKre U XUMHUUECKUE CBOICTBA BOIbI;

J PacKphIBaTh CMBICI MOHATHUS «PACTBOPY;

L4 BBIYUCIIAITE MAaCCOBYHO NOJIFO paCTBopéHHOFO BCIIICCTBA B paCTBOPC;



IIPUTOTOBIIATH PACTBOPHI C ONPEACIIEHHON MaCCOBOM 10JIEN pACTBOPEHHOIO BEILIECTBA;

Ha3bIBAaTh COCUHEHMS U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;

XapakTepu30BaTh (PU3MUECKHE U XUMHUUECKUE CBOMICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB: OKCUJIOB, KMCIIOT, OCHOBAaHHUM, COJICH;

OTPEEINATh IPUHAJIEKHOCTD BEIIECTB K OIIPEIEIICHHOMY KIIaCcCy COEIMHEHU;

COCTaBJIATH (POPMYIIBI HEOPraHUIECKUX COCTMHEHNI M3yYEHHBIX KJIACCOB;

IIPOBOJUTH OIIBITHL, TOJATBEPKIAIOIINE XUMUUYECKHE CBOMCTBA N3YUYEHHBIX KJIaCCOB
HEOPraHUYECKUX BEILECTB;

pacrno3HaBaTh OINBITHBIM IIYTEM PAaCTBOPbI KUCIIOT U LIEJI0YEN N0 N3MEHEHNIO OKPACKU
MHIMKATOPa;

XapaKTepU30BaTh B3aMMOCBSI3b MEXAY KJIacCaMU HEOPTaHUUECKUX COEAUHEHUI;

packpsiBaTh cMmbica [leprnoanueckoro 3akona J[. . Menaeneesa;

OOBACHATh (PU3NYECKUI CMBICI AaTOMHOTO (MOPSAKOBOI0) HOMEpa XUMUYECKOI0 IEMEHTA,
HOMEPOB I'PYIIIBI U ITeproia B nepuoandeckor cucreMe /1. . Menneneesa;

0O0BSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CTPOSHHS aTOMOB, CBOICTB 3JIEMEHTOB B Ipejesax
MaJbIX IEPUO/IOB U IJIaBHBIX MOATPYIII;

XapaKTepU30BaTh XMMHUYECKHUE 3JIEMEHTHI (OT BOJIOPO/a J0 KaJbIUs) HA OCHOBE UX
MOJIOXKEHUS B epuoandeckoit cucreme /. . MenneneeBa u 0COOEHHOCTEN CTPOCHHSI X aTOMOB;

COCTaBJIATh CXEMBI CTPOCHMS aTOMOB IEepBbIX 20 371eMEHTOB nepuoandeckoi cucremst . M.
MenneneeBa;

PacKpbIBATH CMBICII OHATUN: «XUMHYECKAsI CBS3bY, «QIEKTPOOTPULIATEIBHOCTBY;

XapaKTepU30BaTh 3aBUCUMOCTb (PM3UYECKUX CBOICTB BEIIECTB OT THIIA KPUCTAIIIMUECKON
pEMETKY;

ONPEICIIATh BUJ XUMUYECKOU CBA3M B HEOPraHUYECKUX COCIUHEHUX;

n300pakaTh CXEMbI CTPOEHHS MOJIEKYJ BELECTB, 00Pa30BaHHBIX Pa3HBIMHU BUJIAMU
XMUMHYECKUX CBSI3EH;

PacKpbIBATh CMBICII IOHATUN «HOH», «KATHOH», «@HUOH», «IJIEKTPOJIUTHDY,

«HEIEKTPOJIUTBDY, «AIEKTPOIUTHYECKAS JUCCOLUALNSY, KOKUCIUTEIDY, «CTENEHb
OKHCJICHUSA», «(BOCCTAHOBUTEIbY, «OKUCICHUE», «BOCCTAHOBIICHUEY;

ONPECIIATh CTENICHb OKUCIICHMSI aTOMa 2JIEMEHTA B COCIUHEHUH;

PacKpbIBATH CMBICII TEOPUH IIEKTPOIUTUYECKON TUCCOLMALINN;

COCTaBJIATh YPABHEHMSI DJIEKTPOIUTHYECKOHN TUCCOLMALNN KUCIIOT, WEI0Y€EH, COJIeH;

OOBSICHATB CYIIIHOCTb ITpoLecca HIEKTPOJIUTHUECKON JUCCOLMALUM U PeaKLUil HOHHOTO
o0OMeHa;

COCTaBJIATh IIOJIHBIE U COKPALEHHbIE HOHHBIE YPAaBHEHUS peakluii oOMeHa;

OTIpeNieNATh BO3MOXKHOCTb ITPOTEKaHUsI PeaKIMii HOHHOTO OOMEHa;

IIPUBOJUTDH PEAKIIUH, IOATBEPKAAIOIINE KAUECTBEHHBIM COCTAB PA3JIMYHbIX BEILIECTB;

OTIPEIEIIATh OKUCIIUTEND U BOCCTAHOBUTED;

COCTaBJISATh YPABHEHMSI OKHCIUTENIBHO ~-BOCCTAHOBUTEIIBHBIX PEAKIIU;

Ha3bIBaTh (PaKTOPHI, BIUSAIOUINE HA CKOPOCTh XUMUYECKOH peakIii;

KJIaccu(UIMPOBaTh XMMHUYECKHE PEAKLUU 110 Pa3IMyHbIM IPU3HAKaAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEMETAJLIOB;

MIPOBOJIUTH OTIBITHI 1O MOJYYEHHIO, COOMPAHUIO U U3YUEHUIO0 XUMHUUECKUX CBOICTB
ra3o00pa3HbIX BEUIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;



° pacrno3HaBaTh OMBITHBIM IyTéM ra3000pa3HbIe BEIIECTBA: YTICKUCIIBIN Ta3 H aMMHUAK;

° XapaKTEePU30BaATh B3aUMOCBSI3b MEX/y COCTAaBOM, CTPOCHHUEM U CBOMCTBAMH METAILJIOB;

° Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO UX POpMyse: METaH, ITaH, dTHIICH, METaHOJI, dTAHOI,
[JIMIEPUH, YKCYCHAsI KUCII0Ta, aMUHOYKCYCHAsI KMCJIOTa, CTEApUHOBAs KUCIIOTA, OJICMHOBAs
KUCJIOTA, TJIFOKO034;

J OILICHUBATh BJIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYKaIOLEH Cpe/ibl Ha OpraHu3M YEeI0BEKa;
J IpaMOTHO 00pamaThes C BEMECTBAMHU B TIOBCEIHEBHON JKHU3HU;
J OTIPEEIATh BO3MOKHOCTh IPOTEKaHMsI pEaKLUi HEKOTOPBIX MPEACTABUTENEH OpraHN4eCKUX

BCIICCTB C KUCJIOPOAOM, BOJAOPOAOM, METAIlIaMU, OCHOBAHHUAMU, I'aJIOT'CHAMU.

BbInyCKHHUK MOJIy4YUT BO3MOKHOCTD HAYUMThCS:

* BBIJBUTATh U MIPOBEPSTH IKCIEPUMEHTAIBHO TUIIOTE3bl O XMMHUYECKHUX CBOMCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa U CTPOEHUS], UX CIIOCOOHOCTH BCTYIATh B XUMUUECKHUE PEAKINH, O XapaKTepe U
MPOJIYKTAX Pa3InYHbIX XUMUYECKUX PEAKIIHII;

* XapaKTepU30BaTh BEIIECTBA MO0 COCTaBY, CTPOEHHIO U CBOMCTBAM, YCTaHABINBAIOT
MIPUYHMHHO-CIIEICTBEHHBIE CBSI3U MEX]ly JTaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

* COCTaBJISITh MOJIEKYJISIPHBIE U MOJIHbIE HOHHBIE YPaBHEHUS M0 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPOTHO3UPOBATH CLIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTENIbHbBIE UITH
BOCCTaHOBUTEJIbHBIE CBOMCTBA C yYETOM CTENEHE OKUCICHHS 3JIEMEHTOB, BXOISIINX B €r0 COCTaB;

* COCTaBJISITh YPAaBHEHUS PEAKIIHil, COOTBETCTBYIOIIHX MOCIEI0BATEIBHOCTH MPEBPAILIEHU
HEOPraHMYECKUX BEIEeCTB Pa3IMYHBIX KIacCOB;

* BBIIBUTATh U MPOBEPSTH IKCIIEPUMEHTAILHO TUIIOTE3bI O PE3yabTaTaxX BO3ICHCTBUS
pa3nuyuHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUYECKOM peakiuu;

* HCNOJb30BaTh MPUOOPETEHHBIE 3HAHUS ISl SKOJIOTHYECKU IPAMOTHOIO MOBEICHUS B
OKpY>KaloIlen cpefe;

* HCINOJb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIUU TIPU BBITIOJHEHUH TPOEKTOB U
y4eOHO-HCCIIeI0BATENbCKUX 3a/1a4 M0 U3yYEHHIO CBOMCTB, CIIOCOOOB MOJIy4EHUS U PACIIO3HABAHUS
BEIECTB;

* 0OBEKTUBHO OIIEHUBATh MH(POPMAIIMIO O BEIIECTBAX U XMMHYECKHUX MPOIECCax;

* KPUTUYECKU OTHOCHUTHCS K ICEBJAOHAYYHOU nH(OpMalnu, He1oOpOCOBECTHON pEKIaMe B
CpeacTBax MaccoBoM nHpopmanuu;

* 0CO3HaBaTh 3HAYCHHE TEOPETUUECKHUX 3HAHUHN M0 XUMHHU I IPAKTUUYECKOU AEITeTbHOCTH

YyeJIOBEKa;
CO3AI0T MOJIENTU M CXEMBI JUI PEIICHUs] y4eOHBIX U MO3HABATENIbHBIX 33/1a4; MOHUMAaTh HE0OX0IMMOCTh
coOroieHNs MPEANUCaHui, MpesiaraéMblX B HHCTPYKIUSAX 110 UCTIOJIB30BaHUIO JIEKAPCTB, CPEJICTB
OBITOBOW XHUMHH U JP.
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