MHUHHCTEPCTBO MPOCBEIEHUS POCCUHCKON ®EIEPALINU
MunuctepeTBo 06pazoBanus 1 Hayku Peciybmuxku Mapuit On
Bomxckui MyHHIHIATBHEIH pafioH
MOY «Ilomapckas COIL»

PACCMOTPEHO COI''TACOBAHO . VTBEPXXJEHO
Ha 3acenannu [IIMO 3a Kyopa o YBP g 3 Tlupe
Bacunbe QW ﬁnosa H.B.
Pyitogonutens LLIMO
[Tpotokon erHKaa No
Hukuruua E.B. y E
ot g{ 06.2023 1. 7 706.2023 .

[Tpotoxon Ne_ [

or" g ?‘ 06.2023 r.

PABOYAS ITPOT'PAMMA

yuebHOTO TIpeaMeTa
«XUMUAY

C HCIIOJIB30BaHKUEM CPEJICTB 00yUeHHS 1
BOCIIHMTAHUA [IEHTpa 00pa3oBaHHus
«Touka pocta»

U1 9 Kilacca OCHOBHOTO 001mero odpa3zoBaHus
Ha 2023-2024 y4eOHbIi roj

Cocrasureis: MiBanosa Hanexna BagumoBHa
YIUTETh XUMUU

[Tomapsr, 2023r



IMosicuuTeabLHAA 3aNIHCKA

Pabouas mporpamMma 1o XMMUH JUIsl OCHOBHOM IIIKOJIBI COCTABJICHAa HA OCHOBE:!

e denepanabHOIo rocy1apcTBEHHOI0 00Pa30BaTENBLHOIO CTaHAApTa 001IEro 00pa3oBaHus;

o DyHIaMEHTAIBHOTO Spa COJAEpKaHUS 00IIeT0 0Opa3oBaHUS;

e TpeboBaHuii Kk pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO
ob1iero odbpa3oBaHus, npecTaBieHHbIX B deepaibHOM roCyAapcTBEHHOM 00pa3oBaTeIbHOM
cTanaapTe, o011ero o0pa3oBaHus BTOPOTO MOKOJICHHUS;

e [IpumepHON mporpaMMbl OCHOBHOTO OOIIEr0 OOpa3oBaHUs MO XMMHH KaK WHBAPHAHTHOU
(oGs13aTenbHOM) YacTH Y4eOHOTO Kypca;

e [Iporpammsl pa3BuTHs U (POPMHPOBAHUS YHUBEPCAIBHBIX YUEOHBIX JIEHCTBUI;

L4 KOHI.[CHI_II/II/I AYXOBHO-HPAaBCTBCHHOI'O Pa3BUTHUA U BOCIIUTAHUA JINYHOCTH.

PaGouass mporpamma pa3paboraHa Ha ocHOBe aBTOpckoi mporpammbel O.C. TabpuensHa,
cooTBeTcTBYMOLIEH DenepanbHOMYy KOMIIOHEHTY ['ocyiapcTBeHHOrO craHzapra olmiero oopa3zoBaHus
U JomyIlieHHo MuHuctepcTBoM oOpa3zoBanHus u Hayku Poccuiickoit @eneparuu (O.C. T'abpuensn
[Iporpamma kypca xumuu ais 8-11 kinaccoB obuieodpazoBarenbHbix yupexaenuit / O.C. ['abpuensn. —
3-e uznanue, nepepadboranHoe u AonoaHeHHoe — M.: [lpoda, 2012.).

PaGouas mporpamma coctaBieHa B COOTBETCTBUH C TpeOoBaHUsIMU DeepalbHOr0 rocyJapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHAapTa OCHOBHOTO 00IIero oOpa3oBaHus BTOporo mnokojeHus, I[lpumepHoii
IporpaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHUs MO XMMHUU U aBTOpcKoil [IporpamMmbl Kypca XuMuu Asst
8-9 kmaccoB o0mieo0pa3zoBaTenbHbIX yupexaeHui(6a3oBeiii ypoBens) O.C. I'abpuensaa (2010roqa).
Hacrosias mporpamMma y4uteIBaeT pekoMeHaanuu [I[puMepHoit mporpaMMbl 1O XUMHH JJI OCHOBHOM
IIKOJIBL.

PabGouass mporpamMMa MO XUMHUH: KOHKPETH3UPYET TMOJIOKEHUS (yHIAMEHTAIBHOTO —sapa
coJiepskaHusi 00y4eHUs] XUMUU C YYETOM MEXKIIPEIMETHBIX CBSI3eH yUeOHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO LIMKJIA; ONpEIeNseT MOCIeI0BaTeIbHOCTh U3YUEHUS eIMHUIL COJepXKaHUsl 00yUeHHUs XUMUU
u ¢dopmupoBaHus (pa3BUTHA) OOMMX YYEOHBIX M CHENU(PUUESCKUX TMPEIMETHBIX YMEHUH; HacT
OPUEHTUPOBOYHOE paclpeielieHne yueOHOr0 BPEeMEHH M0 paslielaM M TeMaM Kypca B MOJAJIbHOCTH
«HE MEHEeY.

CopepxaHue mporpamMmbl HalpaBiI€HO HA OCBOGHUE 3HAHMW M Ha OBJAJECHUE YMEHHSIMH Ha
6a30BOM YpOBHE, UTO cOOTBeTCTBYeT OOpazoBaTeabHOM nporpaMMe mKojbl. OHa BKIIIOYAET BCE TEMBI,
NpeayCMOTPEHHBIE (elepabHBIM TOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM OCHOBHOTO
o01iero o6pa3oBaHus 10 XUMHUU U aBTOPCKOH MporpamMmoit yaeOHOoro Kypca.

[Iporpamma kypca «XuMHUN» IOCTPOEHA Ha OCHOBE CIUPAJIBLHOM MOJENH, MpeaycMaTpHUBaroIieH
MOCTETIEHHOE PAa3BUTHE M YIIIyOJEeHHE TEOPETUUECKUX MPEICTABICHUN NMPU JIMHEHHOM O3HAKOMJICHUU
C SMIUPUYECKUM MaTepHaIOM

B npenmerax ecTecTBEHHO-MATEMaTHYECKOIO IMKJIA BEAYILIYI0 pOJb HWIPaeT I103HABaTEIbHAs
NeSTeIbHOCTh W COOTBETCTBYIOLME €M IO03HaBaTellbHbIE YydeOHble JeiicTBus. B cBA3M ¢ 3TUM
OCHOBHBIMH LIeJIAMH 00y4eHHUs] XMMHHU B OCHOBHOM 1IKOJ1e SABJISIIOTCH:

1) popmupoBanue y o0yyaronmxcsi yMEHusl BUAETh U MOHUMAaTh IEHHOCTh 00pa30BaHUs, 3HAUUMOCTh
XUMHAYECKOTO 3HAHMS JUIS Ka)XIOTO YelIOBeKa HE3aBUCUMO OT €ro NMpo(ecCHOHAIBHON JESTeIbHOCTH;
YMEHHUsI pa3nudaTh (PaKThl U OLIEHKH, CPABHUBATh OLIEHOUYHBIE BBIBOJbI, BUAETH UX CBSI3b C KPUTEPUIMHU
OLICHOK U CBSI3b KPUTEPUEB C ONPENIEICHHON CUCTEMOM LieHHOCTeH, (OpMYyINPOBATh U OOOCHOBBIBATD
COOCTBEHHYIO MO3HUILIUIO;



2) popmupoBaHue y 0OydarOUIMXCs LEIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUH B CO3/IaHUH
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KApTHHBI MHUpPA; YMEHHS OOBSICHATH OOBEKTHI M TPOILECCHI
OKPY’KaIOIIeW NEUCTBUTEIIBHOCTH — IPUPOAHOM, COLMAIBHOM, KYJIbTYPHOM, TEXHUYECKOU Cpeibl,
WCIIOJIB3YSl JUIA 9TOT0  XMMHWYECKHUE 3HAHWUS;

3) npuobpeTeHre 00y4aroIIMMHUCA OMbITAa Pa3HOOOPA3HON JEATENbHOCTH, TO3HAHUS U CaMOIIO3HAHUS;
KIIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHTHOCTEH), WMEIONIMX YHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BHJOB JEATEIBHOCTH: pEIICHUS MpoOJeM, MPUHSATHS pEIIeHUH, IMOHMCKa, aHalIu3a |
00paboTku wuHGOpPMANUK, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB HM3MEPEHHUH, COTPYIHUYECTBA,
0e30MacHOro OOpaIeHHs C BEIIECTBAMHU B TIOBCETHEBHOM KU3HHU.

3amayamMu u3y4eHusi yueOHOro npeamera «XumMus» B 9 Kiacce sBISIOTCS:
yueOHbIe: (HOPMUPOBAHHE CHUCTEMbl XHMHUYECKHX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOU
KapTHUHBI MUPA;
Pa3sBuBalOImMue: pPaA3sBUTHUC JIMYHOCTU o6yqa}oumxcsf, HUX HWHTCIUICKTYAJbHOC W HPABCTBCHHOC
COBEpIICHCTBOBAaHUE, (OPMUPOBAHHWE Y HHUX TYMAaHHUCTHUYECKHX OTHOIIEHHWH M OSKOJOTHYECKH
1eJ1eCO000Pa3HOro MOBEACHUS B OBITY U B TPYJOBOM AESITETLHOCTH;
BOCHUTAaTeIbHbIE: (OPMUPOBAHUE YMEHUN O€30MacHOTO 00pallleHus ¢ BEIIeCTBAMHU, UCIIONIb3YEMbIMH
B MOBCEAHEBHON KU3HU; BHIPAOOTKA MOHMMAHUSA OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU XUMHH, a
Takke (OPMUPOBAHHE OTHOIIEHUS K XMMHHM KaKk K BO3MOXKHOH oOmactu OyAyliedl mpakTU4ecKou
NESITEIbHOCTH.
O0mas xapakrepucTuka yueOHOro npeamera « XUMHDY

B cootBerctBuM ¢ ®DenepanbHBIM < TOCYAApCTBEHHBIM 0Opa30BaTeIbHBIM CTaHIAPTOM
OCHOBHOI'O OGH.[CFO O6p330BaHI/ISI ydamuecsa JOJIKHBI OBJIAACTh TaAKMMU IMO3HABATCIIbHBIMU y‘-Ie6HbIMI/I
NEHCTBUAMH, KaKk yMeHHE (OpMYyIHUPOBaTh MPOOIEeMy M THIIOTE3y, CTABUTh LEIH U 3a/1a4H, CTPOHUTH
I1aHbl JOCTHIXKCHUA ueneﬁ U pCHICHUA IIOCTABJICHHBIX 3a/ad, IMPOBOJAUTH SKCIICPUMCHT M Ha €ro
OCHOBE JI€JIaTh BBIBOJIBI M YMO3AKIIFOUEHHUS, IPEJICTABIIATh UX U OTCTAaMBATh BOIO TOUKY 3peHus. Kpome
9TOro, ydamuecsa JOJDKHBI OBJIAaACTh MpUEMaMH, CBA3aHHBIMHU C  OIPCACICHUCM TOHSTHIA:
OrpaHn4uBaTh UX, OMMUCBIBATH, XapaKTCPU30BATh U CPABHUBATD. CHGI[OBaTeHLHO, IpUu U3YUYCHUH XUMUHN
B OCHOBHOM IITKOJIE ydqamuecsa OOJIKHBI OBJIAACTH y‘IG6HBIMPI IleICTBI/I?IMI/I, IIO3BOJIAIOIITUMHU UM
AO0CTHUYDb JIMYHOCTHBIX, IMTPEAMCTHBLIX U MCTAITPECAMCTHBIX O6pa30BaTeHBHBIX PE3YJIbTATOB.

[Ipemnaraemas mporpamma Mo XMMHH PACKpPbIBAe€T BKJIAJ YU4E€OHOTO MpeaMeTa B JIOCTHIKCHHUE
neneil OCHOBHOro oOmiero oOpa3oBaHUS M ONpEAeIsieT BaXHEUIINE COJep)KaTeNbHbIC JHHUU
mpeaMera:
- BEICCTBO — 3HAHUA O COCTABC€ U CTPOCHHWU BCHICCTB, UX BayKHEHIIIMX q)HBI/ILICCKI/IX U XUMHYCCKUX
CBOIiCTBax, OMOJOrHYECKOM JIEHCTBUU;
- XUMHUYCCKasA pC€akKlud — 3HAHUA 00 YCIIOBUAX, B KOTOPBIX MNPOABIIAIOTCA XUMHYCCKUC CBOIiCcTBa
BEIIECTB, CIIOCO0aX yNpaBiIeHHs] XUMUYECKIUMHU MPOIIECCAMU;



- NMPUMEHEHHe BelleCTB — 3HAHMS U OMBIT IIPAKTUYECKON NEATEIbHOCTH C BEUIECTBAMM, KOTOPBIE
HauOojee 4YacTo yHOTPeONsAIOTCs B IOBCEJHEBHOM  KM3HM, IIUPOKO  MCIOJB3YIOTCS B
IPOMBIIIIEHHOCTH, CEJIbCKOM XO35HCTBE, Ha TPAHCIIOPTE;

SI3bIK XMMMHM — CHUCTEMa BaKHEMIIUX MOHATHI XMMUU U TEPMHHOB, B KOTOPHIX OHM OIMCBIBAIOTCS,
HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB, T. €. MX Ha3BaHUsA (B TOM 4MCIE U TpPUBUAJIbHBIE),
XUMHUeckue GopMyIibl U ypaBHEHHUs], a TaKXkKe MpaBuiia nepeBoia MHPOpMaIUU C €CTECTBEHHOTO sSI3bIKa
Ha SI3bIK XUMHUU U 0OpPATHO.

[Ipu otOope conepxaHusi, KOHKPETUIUPYIOILIETO MPOTPaMMy, YUUTHIBAJIOCh, UTO NEpe]] 00ImuM
o0Opa3oBaHWEM HE CTOWT 3ajada MPOPECCHOHATBHON MMOATOTOBKH OOYYAOIIUXCS. DTO OMPEICIHIIO0
MOCTPOEHHE Kypca Kak OOHIeKYJIbTYpHOTO, HAIpaBJIEHHOTO, MpeXxAe Bcero Ha (opmupoBaHHe U
pa3BUTHE MHTEpECca K U3YUYEHHIO XMMHUU. YUTE€Ha OCHOBHAs OCOOEHHOCTH MOJPOCTKOBOIO BO3pacTa —
HayaJlo Iepexojia OT JETCTBA K B3POCIOCTH, KOTOPBIM XApaKTEPU3yEeTCsl Pa3BUTHEM I103HABATEIbHOU
cthepsl.

Ha sTane ocHoBHOTO 00111€T0 cpeiHero 00pa30BaHus MPOUCXOTUT BKIIOUEHHE 00yUYaIONIXCS B
MIPOEKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIBHOCTh, OCHOBY KOTOPOW COCTABJISIOT TAKUE YHUBEPCAIbHBIE
yueOHble [EHCTBUS, KaK YyMEHHE BHUIETh NPOOJIEMBbI, CTaBUThb BOIMPOCHI, KIACCU(UIIUPOBATH,
HaOJI01aTh, MMPOBOJUTH SKCIIEPUMEHT, J€1aTh BBIBOJBI U YMO3AKIIOUEHUS, OOBSICHATH, OKA3bIBaTh,
3alMIIaTh CBOM MJIEU, JaBaTh ompesesieHus NMoHATHAM. Crona ke OTHOCATCS NMPUEMBI, CXOIHBIE C
ONpEeNeJICHUEM TIOHATUN: ONHMCAHHME, XAPAKTEPUCTHKA, Pa3bsICHEHHWE, CpPAaBHEHHE, pA3JIMUYCHUE.
dopMHUpOBaHUE 3TUX YHUBEPCAJIBHBIX YUEOHBIX NEHCTBUI HaumHaeTcs emé B HayaJbHOM IIKOJE, a B
Kypce XMMHMHM OCHOBHOM IIKOJIbI MPOUCXOJUT UX Pa3BUTHE M COBEPUICHCTBOBaHWE. B cBs3u ¢ 3TUM
pe3epBHBIE Yachl IJIAHUPYETCSl UCIOJIb30BaTh Ha (POPMUPOBAHUE U PA3BUTUE YMEHHH MPOEKTHOH H
UCCIIeI0BATEIbCKON AEATEIbHOCTH, YMEHHUE BUAETh MPOOJIEMBI, AeIaTh BEIBOABI M YMO3AKIIOUEHUS.

O0mas xapakTepucTHKa y4eOHOro npouecca:
®opMbI, METOABI M CPeCTBa 00y4eHHs, TEXHOJIOTHH
B nmamHOM Kiacce BemymIMMH MeTOoJaMU OOydeHHsl TPeAMETY SIBISIOTCS: OOBSCHUTEIBHO-
WUIIOCTPATUBHBIA W PENPONYKTHBHBIM, XOTS HCIOJB3YEeTCS M YaCTHUYHO-NOMCKOBBIM. Ha ypokax
UCIIOJIB3YIOTCSL 3JIEMEHTHl CJENYIOIIMX TEXHOJIOTUN: JMYHOCTHO - OPHEHTUPOBAHHOE OO0yuYeHHE,
oOyueHue ¢ npuMeHeHneM onopueix cxem, UKT, npoekTHas 1esTeIbHOCTb.

Ucnonp3ytores cnemyromue (GopMbl oOydeHHsi: y4deOHBbIC 3aHATHS, HAOJIOJCHHS, OIIBITHI,
JKCIIEPUMEHTHI, paboTa ¢ y4yeOHOM U JOMOJHUTENBHOM JINTEPAaTypoOil, aHalIW3, MOHHUTOPUHT,
uccienoBaTenbckas padora, mpeseHtanus. OmnpenereHHOE MECTO B OBJAJACHHUU JIaHHBIM Kypcom
OTBOJIUTCSI CAMOCTOSTEIFHON PaboTe: MOATOTOBKA TBOPUYECKUX pabOT, COOOIICHH, pedepaToB.

[IporpamMa mocTpoeHa ¢ y4eToM pealli3allii MEXIPEIMETHBIX CBs3eH ¢ KypcoM (u3uku 7
KJjlacca, IIe M3Y4alOTCsi OCHOBHBIE CBEJIEHUS O CTPOCHHMM MOJIEKYJ M aToMoB, M Ouosorun 6—9
KJIaCCOB, TI/I€ JAaeTCsl 3HAKOMCTBO C XMMHMYECKOM OpraHu3anueid KIEeTKH W Ipoleccamu oOMeHa
BEIIECTB.

Ob6ocHoBaHMe BbBIOOpPA cHUCTEMbI OO0y4YeHHMSs] W PAa3JIMYHBIX Y4YeOHO-MeTOAUYeCKHUX
KOMILJIEKCOB JIJIfl peajin3anuu padoyeil mporpamMmabl.

B coorBerctBun ¢ 3akoHoM P® « OO oOpa3oBaHum» OCHOBHOHM 3anauell 0Opa3oBaTEIbHOTO
YUPEXKJICHUS SBIISETCS: OCYLIECTBIICHUE IEJICHAINIPABICHHOTO MpOlecca BOCIHUTAHUS U OOy4YEeHHS
rpaxjaad P® B uHTepecax ydaluxcs U UX poauTelsiel, o0IIecTBa, ToCyAapcTBa, COMPOBOXKIAOLIETOCS
JNOCTHKEHHEM  OOydalolMMUCS  YCTaHOBIEHHBIX  TpeOoBaHHWM  (eaepadbHOrO0  KOMIIOHEHTa
rOCyJapCTBEHHOTO  oOpa3oBaTenpHOro  cranjgapra. OOecneueHne eIUHCTBAa 00pa30BATEIBLHOTO



POCTPAHCTBA, MPEEMCTBEHHOCTh OCHOBHBIX OOpa30BaTEIbHBIX IMPOrpPaMM HadyalbHOTO OOIIEro,
OCHOBHOTO OOIIET0, CpeiHero (MOJIHOT0) 00pa30BaHMUs.

B mensx peanuzamum manHod 3amaun OY BbIOpaHa JUIsl COCTaBJIEHHs paboyeil MporpaMmbl
aBTOpCKas TMporpamMMa Kypca xumuwm uisi 8-11 kimaccoB 0O0mMIeo0pa3oBaTeNbHBIX YUIPEKICHUN
O.C.I'abpuensina, cooTBercTByOmEeH dDeaepaqbHOMYy KOMIOHEHTY [ 'OCyaapcTBEHHOro CTaHaapTa
oOuiero o6pa3oBaHus U JOMYIIEeHHON MuHucTepcTBOM 00pa3zoBaHus U Hayku Poccuiickoit denepannn
(O.C.T'abpuensa IIporpamma kypca xumuu aiist 8-11 kiraccoB 001Ie00pa3oBaTEIBbHBIX YUPEKICHUN —
4-e u3nanue, nepepadoranHoe u AonoiaHeHHoe — M.: JIpoda, 2012.).

ABTOpCKOW TIporpamMme COOTBEeTCTBYeT ydeOHuk: «Xumus 9 xkmace» O.C.I'abpuensn -
peKoMeH10BaHO MuHHCTEpCTBOM 0Opa3oBaHus U Hayku P® / 12-e uzmanue, nmepepaboranHoe — M.:
Hpodoa, 2012

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe:

OCOOCHHOCTBIO  COJIEpXKAHUS Kypca «XHUMHsD SIBISIOTCA TO, YTO B 0a3uCHOM y4eOHOM
(oOpazoBarenbHOM) IIaHE JTOT MPEAMET  TMOSBISETCS TMOCIEAHMM B DSy  U3y4YeHUs
€CTECTBEHHOHAYYHBIX TUCHUIUIMH. JlaHHAas  HEOoOXOJUMOCTh  OCBOEHHUS OOBSCHAETCS TEM, YTO
INIKONBHUKKA ~ JOJDKHBI — 00NafaTh HE  TOJNBKO  OMPEACNEeHHBIM  3alacoM  MpeABapUTENbHBIX
€CTECTBEHHOHAYYHBIX 3HAHHWM, HO U JOCTATOYHO XOPOULIO PAa3BUTHIM aOCTPAKTHBIM MBIIIICHUEM.
VYyamuMucst y)Xe HaKOIUIEHbl 3HAHUS 10 CMEXHBIM JUCLMIUIMHAM I[MKJIA: OHOJOrud, (usukw,
MaTeMaTukH, reorpaduu, chopMUPOBAIUCH YMEHHUS aHAIU3UPOBATh, BECTU HAOIIO/IEHUS, CPAaBHUBATH
00BEKTHI HAOTIOICHUS.

B coorBercTBUU C y4eOHBIM IJIAaHOM Ha M3y4YeHHE XUMHUU B 9 Kilacce OTBOAUTCS 2 yaca B
Henemo, 70 yacoB B IO, MPU HOPMATUBHOMN MPOJIOIHKUTEILHOCTH yueOHOro roja 35 y4eOHbIX HEJelb.
B cooTBeTcTBUM €O CIIOKUBLICHCS NPAKTHUKOW OpraHu3allMd OCHOBHOTO oOmIero oOpa3oBaHHs B
00pa30oBaTENbHBIX YUPEKACHUAX 00I1Iero o0pa3oBaHus peajbHasi IPOJI0JKUTEIBHOCT Y4eOHOTO rojia
MEHbIIIe HOPMAaTHUBHOM M cocTaBiser 34 yueOHble Heaenu. Takum oOpazoMm, BpeMmsi, BbLAEIsIEMOE
pabouyrmu yueOHBIMHU IIJJaHAMM Ha U3y4YE€HHE XMMHHU B 9 Kilacce Ha MPAaKTUKE paBHO 68 dacaM.

C yueToM HEHM30eXHBIX MOTeph Y4eOHOrO BPEMEHH, BBI3BIBAEMBIX Ppa3IMYHBIMH OOBEKTHBHBIMU
IpUYUHAMH, a TaKXke HEOOXOAUMOCTH BbIACIEHUS JOMOJHUTENBHOIO BpPEMEHUM Ha H3Yy4YEHHE
OTIENBHBIX BONPOCOB Kypca XUMHH IPOrpaMMON TNpPEeayCcMOTpeH OOoNbIIoN 00BEM pe3epBHOTO
BpEMEHH - 6 4acoB.

[IporpaMMoii mpeyCMOTPEHO ITPOBEACHUE:

KOHTPOJIBHBIX padoT — 4,

MIPAKTHYECKUX paboT — 6 4acos.

Cpox peanm3aiiuu mporpaMmMbl — OJIMH YIEOHBIN TO/T.

B ABTOPCKYIO IIpOTrpaMMy BHCCCHBI CIICAYIOINNC N3MCHCHUA:

OcCHOBHOE OTIWYME JaHHOW pabodeil MpOorpaMMbl OT aBTOPCKOW COCTOUT B TOM, YTO B
aBTOPCKOM MpOTpaMMe MPaKTUYeCKHe paboThl CTPYNIHUPOBAHBI B OJOKH - XMMUYECKHUE MPAKTUKYMBI,
KOTOpBIC TPOBOMATCSA TOCIEC M3YYCHHsI HECKOJBKUX pa3/esioB, a B pabodeil mporpamMmme 3TH IKe
MMPAKTHYCCKUC pa6OTI)I AArOTCA MOCJIC U3YUCHUA KOHerTHOI;'I TEMBI. DTO MO3BOJISIET JIydlI€ 3aKpCiuTh
TeOpeTI/I'-IeCKI/Iﬁ MaTreprall Ha IPAKTHKE W MPOBECPUTH MNPAKTHUYCCKHEC YMCHHUA W  HAaBBIKH
HETIOCPEACTBEHHO 10 JaHHOW TeMe. YTOOBI MPOBECTH MPAKTHYECKYI0 padoTy MO KOTJAa-TO M3yUeHHOMH
TeMe, TpeOyeTcsl TOTIOIHUTETLHOE BpEMSI JUIsl IIOBTOPEHUSI TEOPETHYECKUX OCHOB, YTO MCKITFOYACTCS B
JTAHHOM pabodeil mporpaMMme.

VYBenuueHo 4KCIIO YacOB Ha HU3YUCHUC TCM:



- «Bsenenue. [loBTopeHne 0OCHOBHBIX BOIIPOCOB Kypca 8 Kilacca ¥ BBEZEHHE B Kypc 9 kinacca» - 10
4acoB BMECTO 6 4acoB.
- Tema 1. «Metanns» - 18 gacoB BMecTo 15 3a cueT BKIIOYEHHS MPAKTUYECKUX padboT Nel - Ne3,
Tema 2. «Hemeraisl - 10 26 9acoB BMecTO 23 4acoOB 3a CUET BKIFOUCHHS MMPAKTUICCKUX paboT Ned —
Neb.

2. Ha temy 4 «O00011eHue 3HaHUH IO XUMHUH 32 KypC OCHOBHOM IIKOJIBD) C 8 4acOB yMEHbIIIEHO 10 4
4acoB.

3. Xumunueckuii npaktukym Nel BkitoueH B TeMy «MeTaibl»y, XUMUUECKUN MPaKTUKyM Ne2 BKIIIOUEH
B TeMy «Hemerauibn, 103TOMy U3MEHEHA HyMepalysl TEM.

4. I3 aBTOpPCKOM MpOTrpaMMbl HCKIIFOYEHA YacTh Y4eOHOTO Marepuaia, KOTOPBI OTCYTCTBYET B
00s13aTEeIPHOM MHUHHUMYME COJIEpP’KaHHMsI OCHOBHBIX OOpa3oBaTENbHBIX MPOTPAMM JUJII OCHOBHOM
IIKOJIBI, TaKXe HMCKIIOUYEHBbl HEKOTOpbIE JAEMOHCTPALMOHHBIE OMBITHI U JabopaTopHble pabOThl U3-3a
HEJIOCTaTKa BPEMEHM Ha WX BBHITIOJIHEHHWE TpHW 2 YacaX B HEAENI0, TaK KaK aBTOPCKas Iporpamma
npenycMaTpuBaeT 2/3 yaca B HEJIeo.

5.B TCMY «HemeTanne» BKIIOYEH YpPOK ((KI/ICJIOPOI[», T.K. 5TOT MaTcpHall BXOAUT B 00s13aTeNIbHBIN
MHHHUMYM COACPKaHNA OCHOBHBIX O6paSOBaTeJIBHbIX Iporpamm.

KoaudecTBO 9acoB KoaudecTBO
Paznen B ABTOPCKOIi 4yacoB B padoueii
nporpamMme nporpamMmme
1. Benenue. O01m1ast XapakTepUCTHKA XUMHUSCKHIX
3JIEMECHTOB i XAMUYECKHUX peaKIuii. 6 10
[Tepuonnueckwnii 3akoH u Ilepromuyeckas cucrema
XuMuUdeckux ayemenToB [[.M.MeHnieneesa
2.Mertamisl 15 15+3
3.IIpaktukym 1 «CBoiicTBa METAIOB M HX 3
COCTMHEHMID)
4 . HemeTtamisl 23 2343
5. Ilpaktukym 2 «CBOHCTBa HEMETAJIOB U HX 3
COeTMHEHMI»
6. OpranuuecKkue COeIMHEHUS 10 10
7 .O60011eH1e 3HaHUH IO XUMHH 3a KYpC
OCHOBHOM mIKOILI. ITogroroska k I'A. 6 4
HToro:
68 68




TemaTn4eckoe INJIAHUPOBAHUE B 9 kaacce

B ToM uncie
Ne HaumMmeHoBaHue Bcero
Teopus [l'[paKanecmae KoHTpoJILHBbIE
n/n TeMbl/pa3aesia 4acoB
a00ThI padoThI
1 [Beenenue. [loBTopenue ocHoBHBIX (10 10 Nel
BOITPOCOB Kypca 8 Kj1acca u
BBEJICHUE B Kypc 9 Kiacca
2 Meramnisl 18 14 Nel-3 Ne2
3 |Hemetamisl 26 22 Ne4-6 Ne3
4 |Oprann4eckue COeJMHEHUS 10 9 Ne4
5 |00o00611eHNe 3HAHMI 110 XUMHUHK 34 ¥ 4
KypC OCHOBHOM IIIKOJIBI.
IMonroroska x I'IA.
MToro 68 58 6 4

KoHnTpojibHbIE padoThI:

Tema KOHTPOJILHOI PadoTHI

Konumponvnaa paboma Nel tio teme: «Bpenenne. [loBTopeHne OCHOBHBIX BOIIPOCOB Kypca 8
KJIacca U BBEJIEHUE B Kypc 9 Kiaccay.

Konmponvuaa paboma Ne2 nio teme: «MeTtaibly.

Koumponvnasa paooma Ne3 no teme: «Hemeranby.

Konmponvuaa paboma Ne4 1o teme: «OpraHn4eckue COEIUHEHUN.

IIpakTyeckune padoThi:

Tema npakTHYecKoil padoThI

Ilpakmuueckaa padoma Nel OcyniecTBICHUE ENOYKN XUMUUECKUX MPEBPALICHUN METaJIOB.

Ilpakmuueckaa padoma Ne2 1lonydeHue U CBOWCTBA COEUHEHUN METAJIOB.

Ilpakmuueckasn padboma Ne3 PenieHne sKcriepUMEHTaIbHBIX 3aa4.

Ilpakmuueckas paboma Ned Penienue sKcriepUMEHTANbHBIX 3a/1a4 o Teme «lloarpymnma
KHCJIOPOJIa.

Ilpakmuueckasn padoma Ne 5 Penienne sKciepUMeHTaNbHBIX 3a1a4 o Teme «lloarpynna a3ora
U YIIIEPOAA».

Ilpakmuueckasn paboma Ne6 [lonyuenue, coOupanue U pacrio3HaBaHHUE ra30B




COJAEP)KAHUE U3YYAEMOI'O KYPCA

9 KIIACC

(2 g B HEHEMIO; BCero 68 1)

Benenue (10 4)
IloBTOpEHHE OCHOBHBIX BONIPOCOB Kypca 8 Ki1acca U BBeleHHe B Kypc 9 kiacca (7 1)
XapaKTepI/ICTI/IKa DJIEMCHTA IIO €ro IIOJOXXCHHUIO B nepnonnqecxoﬁ CUCTCMC I[ I/I MeHﬂeneeBa.

[onsaTue o mepexoHBIX 37eMeHTax. AM(OTepHOCTh. ['eHeTHUECKHU psiI IEPEXOAHOTO PJIEMEHTA.
IIepuoarueckuil 3aKOH U NIEPUOAUUYECKAs CUCTEMA XUMHUYECKUX 3i1eMeHTOB /1. 1. Meneneesa.
Tunsl xumudeckux peakuui. CKOpocTh XUMHUYECKOW peakuuu. PakTophl, BIMUSIOIIME HAa CKOPOCTh
peakiun. OOpaTuMbie 1 HEOOpaTUMbIEC peaKIMKU. XUMHUYECKOE PABHOBECHE U YCIIOBUS €r0 CMELICHUSI.
Pemrenne 3a1a4 mo TepMOXMMHUYECKOMY YPABHEHUIO PEAKIIUH.

Tema 1. Metanubl (18 1)

[Tonoxxenue wmetamuioB B nepuogumyecko cucreme J[. WM. MengeneeBa. Meramnuyeckas
KPUCTAIUTMYECKasi pelieTka M MeTauTMyecKas XUMHu4eckass cBs3b. OOmme (usnyeckne CBOWCTBA
MeTaJlJIOB. XMMHUYECKHE CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTENEH, a TaK)KE B CBETE UX IOJIOKEHUS B
3JICKTPOXUMUYECKOM sy HanpspkeHUd MetaiuioB. Koppos3ust MeTamioB U crocoObl 0OprOBI ¢ HEl.
CmiaBbl, X CBOMCTBA U 3HAYECHUE.
Obwas xapaxmepucmuka wenounvlx memannog. Metannel B mnpupoge. OOmme crnocodsl HUX
nonyueHusi. Ctpoenue aromoB. lllenounsie MeTamibl — MpocThie BellecTBa. BaxkHelme coeTuHeHns
MICJIOYHBIX METAJIJIOB — OKCH/IbI, TUIPOKCUIBI M COJHU (XJIOPHIBI, KapOOHATHI, CylIb(haThl, HUTPATHI),
UX CBOMCTBA M MPUMEHEHHE B HApOJHOM xo3siiicTBe. Kanuiinbie ynoopenust.
Obwas xapaxmepucmuka d1emeHmos enasnou nooepynnet Il epynnol. CTpoeHHE aTOMOB,
[IlenoyHO3eMeENbHBIE METAJIBI — IPOCTHIE BElECTBA. BakHelNe COEIUHEHNS 1EIT0YHO3EMETbHBIX
METaJUIOB — OKCHJIbI, TUAPOKCHJIBI U COJIH (XJIOPHUIbI, KApOOHATHI, HUTPATHI, CYIb(}aThl, hochaTsl), UX
CBOICTBA U MPUMEHEHUE B HAPOJAHOM XO3SMCTBE.
Amtomunuii. CtpoeHue aroma, pu3ndeckre U XUMUIECKHe CBOMCTBA POCTOro BemecTBa. CoeTnHEHMs
QIIOMUHUS — OKCHUJ M THAPOKCHZA, MX aMm(oTepHBI Xapaktep. Baxnelinne comu amiOMUHHSL.
[IpumeHeHne anrOMUHUS U €T0 COEINHEHUM.
XKenezo. Ctpoenue aroma, pu3nvYeckue U XUMHUYECKHE CBOMCTBA MPOCTOrO BelecTBa. | eHeTnyeckue
pansl Fe** u Fe’'. Baxkneiime conu ene3a. 3HAUEHHE KeJle3a M €ro COEIMHEHMHN Ul TPUPOBLI U
HapOJIHOTO XO35MCTBA.
JdemoncTpanuu.
OO0pa3upl MET0YHBIX U LIEI0YHO3EMENbHBIX MeTaiioB. O0pa3ibl cruiaBoB. B3aumozeiictBue Hatpus,
JUTUS W KalbLUd C BOJOW. B3amMoneicTBue HATpus M MarHus ¢ KHCIOpoAoM. Bzammoneincreue
MeTaiIoB ¢ HemeTaiuiamu. [lonydenne rugpokcuaos xxenesa (I11) u (I11).
JlabopaTopHble ONBITHI.

1. TlonmydeHue u B3aUMOJEHCTBUE TUAPOKCH/IA IMHKA C PACTBOPAMH KHUCIIOT U IETOYECH.

2. PaccmoTtpenune o0pa3oB METaIoB.

3. BzauMojelicTBuE METAIIOB C PAaCTBOPAMM KHUCIIOT U COJIEH.

4. OsHakoMIIeHHE ¢ 00pa3liaMy MPUPOAHBIX COEAMHEHUN HATPUSL, KAJIbLIKS, aJJIOMUHUS U PyAaMH

xKelesa.
5. KauecTBennsle peakiuu Ha HOHBI Fe’" u Fe’™,



IIpakTnyeckne padoThl.
[IpakTuueckas padora Nel. Ocy1iecTBieHNE LETTOYKH XUMUYECKUX MTPEBPALLICHUI METaJIOB.
[Ipaxtuyeckas padora Ne2. [TonmyueHne u cBOMCTBA COEIMHEHUI METaJUIOB.
[IpakTuueckast pabora Ne3. PemieHue skCiepuMEHTAIbHBIX 3a7ay.
Tema 2. HemeTaibl (26 1)

OO0mras xapakTEepUCTHKA HEMETAIIOB: MOJ0KEHUE B MIEPUOANYECKON CUCTEME, OCOOCHHOCTU CTPOCHUS
aTOMOB, 3JIeKTpooTpHuiareabHocTh (D0) Kak Mepa «HemeTtaumyHocTy, psia D0. Kpucranmuueckoe
CTpOCHHE HEMETaUIOB — IMpPOCThIX BeulecTB. AjutoTponusi. du3nMyeckue CBOWCTBA HEMETAJlJIOB.
OTHOCHUTENBHOCTh MOHATHUS «METAJD» — «HEMETAILI.

Obwas xapakmepucmuka 2anozenog. CTpoeHre aToMoB. IIpocTeie BeliecTBa U OCHOBHBIE COEMHEHUS
raJIoreHoB, X cBoiicTBa. KpaTkue cBenenus o xiope, Opome, ¢prope u ioze. [IpumeHenue rajioreHoB u
UX COCIIMHEHUH B HAPOJHOM XO34HCTBE.

Cepa. Ctpoenue aToma, aJuIOTPOINHs, CBOWCTBA U MpUMEHEeHHe poMOnueckoit cepbl. Okcusl ceprl (IV
u VI), ux nomydenue, cBoiictBa u npuMeHeHue. CepHast KHCIOTa U €€ COJM, UX NPUMEHEHHE B
HapOJAHOM X03s1icTBE. [[pOM3BOACTBO CEPHOIT KUCIIOTHI.

A3zor. CTpoeHue aToma 1 MOJIEKYJIbI, CBOMCTBA IIPOCTOr0 BEIIECTBA. AMMHUAK, CTPOCHHE, CBOMCTBA, M0-
nydeHue u npumeHeHue. Conmu aMMOHHS, UX cBoiicTBa M npuMmeHenue. Oxcuawl azota (II) u (IV).
A30THasi KUCIIOTa, ee CBOWCTBA M NpuMeHeHue. HuTpaTsl M HUTPUTHI, NpobiieMa WX COJEpXKaHUS B
CeJIbCKOXO035IICTBEHHON MPOAYKIMH. A30THBIE y100pEHUSI.

®ocdop. CtpoeHue aToma, ajuIOTpOIHUs, CBOWCTBA Oenoro M kpacHoro ¢ocdopa, ux NpUMEHEHHE.
OcHoBHble coeauHeHus: okcuna ¢ochopa (V) u opropochopnas kucnora, ¢ocdarsl. PochopHbie
yaoOpeHusl.

VYraepon. Ctpoenue atoma, asioTponusi, cBoWcTBa Moaudukauuii, npuMeHeHne. OKCHIbI yIiiepojaa
(II) u (IV), ux cBoiicTBa u npumeHenue. KapOboHaTel: KanbLUT, COJIA, IOTAL, UX 3HAYCHHUE B IPUPOAC U
YKU3HU YEJIOBEKa.

Kpemuuii. CtpoeHue atoMa, KpUCTAJUIMUECKUH KpEMHHUH, €ro cBoilctBa M mnpumeHeHue. Okcun
kpeMHuus (IV), ero npuponnsie pasHOBUAHOCTU. CHUIMKAThI. 3HAYEHUE COCTUHEHUN KPEMHUS B KMBOU
1 HexuBoH npupoze. [IoHATHE 0 CHIIMKATHON MPOMBIIIIIEHHOCTH.

JdemMoHcTpanuu.

OO0pa3upl rajJloreHoB — MPOCTHIX BEIIECTB. BriTecHEHHE XJIopoM Opoma WM HoAa U3 pacTBOPOB HUX
coieil. B3ammopneicTBue ceppl C METAJUIaMH, BOJOPOJIOM M KHCIOPOJAOM. B3ammojencTBue
KOHIEHTPHUPOBAHHON a30THOM KHUCIOTHI ¢ Mefblo. [lornomenue yrieM pacTBOPEHHBIX BELIECTB WIIU
ra3oB. BoccranoBnenue mMenu u3 ee okcuaa yriieM. OOpasibl IPUPOIHBIX COECAUHEHUN XJIOpa, Cepbl,
docdopa, yrimeponma, kpemMHus. OOpasnbl BaXHEWIIUX MJIsi HAPOJHOTO XO35HCTBAa Cyib(aToB,
HUTPATOB, KapOOHATOB, pocharoB. OOpa3Lbl CTEKIA, KEPAMUKH, LIEMEHTA.

JlaGopaTopHble ONbITHI.

6. KauecTBeHHbIE peakluy Ha XJIOPUA-, CyIb(aT-, KApOOHAT-HOHBI.

7. Pacnio3HaBaHueE COJIE aMMOHHS.

8. O3HaKOMJIEHUE C MPUPOAHBIMU CUIIMKATAMH.

9. O3HaKOMJIEHHE C IPOAYKIMENW CUIMKATHOW TPOMBIIIJIEHHOCTH.

10. I[Tony4yeHue yrieKucaoro ra3a u ero pacrno3HaBaHHe.

IIpakTyeckue padoThI.

[Tpaktuueckas pabora Ne4. PemieHue skcnepuMeHTalbHbIX 3aaa4 1o TeMe «lloarpynmna kucinopoaay.
[Ipaktuyeckas pabora NeS. Pemenue skcrepuMeHTambHBIX 3afad mo Tteme «lloarpymma azora u
YTIEPOAA».

[Ipaktuyeckas padora Ne 6. «Ilomyuenue, cobupanue U pacrio3HaBaHHE T'a30By.



Tema 3. Oprannueckue coegunenus (10 u)
BemectBa opraHvueckue W HEOPraHMYECKHE, OTHOCUTENIBHOCTb JTOro MOHATHUA. [IpuumHbI
MHOT000Opa3us YTJIEPOJAHBIX coelAuHEHHH. Teopust CTpOeHHsT OpraHMYecKuX coeauHeHui A. M.
byrtneposa.
Ankanbl. CTpoeHure Mosekysbl mMetaHa. [lonsarue o romosoruueckoM psiae. M3omepust yriiepoaHOro
ckeneTa. XHUMHUYECKHE CBOICTBA alKaHOB: pEaKUUsl TOPEHMs, 3aMEIlEHUs, pa3JIoKEHUs U
nzomepusauuu. [Ipumenennue metana.
AJKeHbl. DTHJIEH KaK pOJIOHAYaJIbHUK TOMOJIOTMUECKOTO psifa aJKeHOB. [/[BoilHasi CBS3b B MOJIEKYJIE
stiwiieHa. CBoOMCTBa 3TUJIEHA: peakUUU MPUCOEAUHEHMs (BOAOpOJa, TajioreHa, rajJoreHoBOJIOpOa,
BO/AbI) M okucieHus. [loHsThe o mpenenbHBIX OJHOATOMHBIX CHHpPTAaX Ha MpPUMEpe H3TaHola U
JByXaTOMHBIX — Ha IMpUMEpe OSTWICHINIMKOJISA. TpexaTOMHBIM coupT — TiauiepuH. Peakiuuun
noJINMepu3aluu dTieHa. [lonus3TiiieH u ero 3HaueHue.
Anxunbl. AuetuneH. TpoiiHas cBs3b B MoJieKyJe aneTuieHa. [IpuMeHeHHe aleTHieHa Ha OCHOBE
CBOMCTB: pe€aklus TOpEHHUs, NPHCOCIUHEHHUs XJIOPOBOJIOPOJAa M JalbHEHIIas MOoJIUMEpHU3anus B
NOJUBUHWIXJIOPH, peaKkius ruiparauuu auetuwieHa. [lonstre 06 anpaerungax Ha npumMepe yKCyCHOTO
anbAeTua.
Oxucnenue ampaeruga B KUCIOTY. OZHOOCHOBHBIE INpeAeNbHbIE KapOOHOBBIE KHUCIOTHI Ha MpUMEpPE
YKCYCHOM KHCJIOThI. E€ CBOMCTBA U IPUMEHEHHUE.
Peakuuu sTepudukanuy U NOHATHE O CIOXKHBIX 3¢dupax. XKupel Kak cioxHbe d(QUPHI TIUIEpUHA U
YKUPHBIX KUCTIOT.
[TonsitTne 00  aMuHOKHCIOTaX Kak amQOTEepHBIX  OpPraHMYEeCKHX  BellecTBaX. Peakiuu
HOJMKOHACHCAIMH. benku, nux cTpoeHne u OMoIorudeckast poib.
Ilonatue o6 yrmeBomax. ['noko3a, ee cBoiicTBa M 3HaueHwe. Kpaxmanm M Lewonosa, HuX
Omosorudeckast polib.
JdemoncTpanuu.
Mopnenu MoJekysl MeTaHa U JpyTrux yrieBoJopoaoB. B3aumoneiicTBue 3TuieHa ¢ OpOMHON BOAOW U
pacTBopoM mepMaHraHara kauus. [lomyueHue aneTusneHa KapOWAHBIM CIOCOOOM M €ro TOpEHHeE.
OOpa3upl 3TaHoNa, ATUIEHIIUKONA U TriuuepuHa. OkuciaeHue yKCycHOM Kuciotel. [lomydenue
YKCYCHO-3TUJIOBOTO 3¢upa. OMbUIeHHE XUpa. J{0Ka3aTeabCTBO HAIMUYUS (PYHKIMOHAIBHBIX TPYII B
pacTBopax aMHMHOKHUCIOT. lIBeTHble peakiuu OenakoB. B3aumonelicTBue TIUIIOKO3bI ¢ aMMHUAYHbBIM
pacTBopoM okcuza cepedpa. ['Maponns3 rioKo3bl U Kpaxmaria.
JlaGopaTopHble ONBITHI.
11. U3roToBienne mojieneit MOJIEKYl YTI€BOJAOPOIOB.
12. CBolicTBa TJHIICpHUHA.
13.B3aumopeiicTBue rioko3sl ¢ ruapokcugom meau (10).
14.B3anmopeiicTBre Kpaxmalia ¢ HOJI0M.

Tema 4. O6001IeHHEe 3HAHUI 32 KYPC OCHOBHOM IIKOJbI (4 4.)
[lepuonuueckas cucrema u nepuoaudeckuii 3axon /.M. Menneneena.
Tunel XUMHYECKHUX CBSI3€H U KPUCTAJUIMYECKUX PEHIETOK.
Krnaccudukanus XuMHYECKUX peaKIni.
OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX BEIIECTB

AsTopsl YMK: I'abpueasin O.C.
Yuebnuk: Xumus. 9 kiacc.
PaGouas Terpaan: Pabouas tetpans k yueonuky ["abpuensna O.C. «Xumus. 9 kmaccy.



TPEBOBAHUA K YPOBHIO ITIOAI'OTOBKH YYAIIUXCA
B pe3yibTare H3y4eHUs] XUMHH YYE€HHK J0JIKEH

VYyamuiics 10JIKeH:

3HamMb U NOHUMAMb: OCHOBHbIE HCTOPUYECKHE COOBITHS, CBI3aHHBIE C PA3BUTHEM XMMHUU U OOILECTBA;
JOCTHKEHHSI B 00JIACTH XMMHMM U KYyJbTYpHBIE TPaJulMH (B 4aCTHOCTH, Hay4YHbIE TPAJAMIIUU) CBOEH
CTpaHbl; OOLIEMHUPOBBIE JOCTHKEHHsI B 00JIACTH XUMHUH; OCHOBHBIE ITPUHLUIIBI U MPAaBUJIa OTHOIIEHUS
K MPUPOJIE; OCHOBBI 3J0POBOT0 00pa3a *KU3HU U 310pOBbecOeperaroinX TEXHOIOT U

IIPaBWJIA MOBEACHUS B YPE3BBIYAMHBIX CUTyalMsIX, CBA3aHHBIX C BO3IACHCTBUEM Pa3IUYHBIX BEILECTB;
OCHOBHBIE IpaBa U O0A3aHHOCTH TI'paKJaHHWHA (B TOM YHCIE YYallerocs), CBSI3aHHBIC C JIUMYHOCTHBIM,
npogecCHOHaTbHBIM U KU3HEHHBIM CaMOOTIpEIeIEHUEM;

COLMAJIbHYIO 3HAYMMOCTb U COZIep KaHue NMpo(eccHii, CBA3aHHBIX C XUMUEH;

UCNBIMBIEAMDb: JYBCTBO I'OPAOCTH 32 POCCUICKYH0 XMMMUYECKYI0 HAayKy M YBaXCHHME K HCTOPHH €€
Pa3BUTHA; YBAKEHHME M IPUHATHE IOCTHKEHWH XMMUHU B MHpE; JIOOOBb K NPHUPOJE; YBAaXKEHUE K
OKpY’KaIOIIMM (yYallMMCs, YUUTENISIM, POJUTENSIM U JIp.) — YMETh CIyIIaTh M CIbIIATh HapTHepa,
NPU3HABaTh MPaBO KaKIOro Ha COOCTBEHHOE MHEHUE, IPUHUMATh PELICHUS C YYETOM IMO3UIMH BCex
Y4aCTHUKOB; UyBCTBO IIPEKPACHOTO U 3CTETUYECKHUX YyBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BEILIECTB
U UX MPEBPAIICHUH; CAMOYBaXXEHUE M SMOLIMOHAIBHO-TI0JIOKUTENIFHOE OTHOLIEHUE K cele;
npu3HaAéamy: I1CHHOCTH 3/I0pPOBbSI (CBOETO M JPYTUX JIOJEH); HEOOXOAUMOCTh CaMOBBIPAKCHHUS,
camMopealln3aliy, COLMAIbHOTO MPU3HAHUS;

0CcOo3Haeamp: TOTOBHOCTh (WJIM HETOTOBHOCTb) K CaMOCTOSTENbHBIM IIOCTYIKaM U JEHCTBUSIM,
OTBETCTBEHHOCTb 33 MX pe3yJbTaTbl; IOTOBHOCTb (MJIM HErOTOBHOCTb) OTKPBITO BbIpaXaTb U
OTCTauBaTh CBOIO MO3MIIMIO U KPUTUYHO OTHOCUTHCSA K CBOMM IIOCTYTKaM;

nPOABNAMB: FKOJOTHUECKOE CO3HAHUE; T0OPOXKENTaTeIbHOCTD, IOBEPUE U BHUMATEIBHOCTD K JIFOISM,
FOTOBHOCTh K COTPYJHHUYECTBY M JApyk0e, OKa3aHUIO IMOMOIIM TeM, KTO B HEHl HyXIaercs;
0000IIEHHBIH, YCTOHYMBBIM W W30MpaTeNbHBIA IMO3HABATENBHBIM WHTEpEC, WHHUIHMATHUBY U
JT10003HATEIBHOCTh B M3YUYEHUU MHUPA BEUIECTB U PEaKIHil; 1eJeyCTPEeMIIEHHOCTh U HACTOMYMBOCTh B
JOCTMKEHUM LeJe, TOTOBHOCTh K NPEOAOJIEHHUI0 TPYIHOCTEH; YOEXKJAEHHOCTb B BO3MOXHOCTH
IIO3HAHUS MPUPOJBI, HEOOXOAUMOCTH Pa3yMHOI'0 HCIIOJIb30BaHMs JOCTHXKEHUH HAYKH U TEXHOJIOTUH
JUTSL pa3BUTHUS OOIIIECTBA;

YMemp: YCTAHABIMBATBH CBS3b MEXKIY LEIbI0 M3YyUCHHUS] XUMUHU U TEM, JJIS YEro OHA OCYILECTBIISIETCS
(MOTHBaMU); BBITIOJHATH KOPPUTHPYIOLIYIO CAMOOIEHKY, 3aKJIIOUAIOLIYIOCs B KOHTPOJIE 3a MPOLIECCOM
U3yUYCHHs] XMMHUU U BHECEHMM HEOOXOJMMBIX KOPPEKTHUBOB, COOTBETCTBYIOIIUX 3TaraM M crnocoOam
U3y4YEHHs Kypca XHMUU; BBINOJHATh PETPOCHEKTUBHYIO CaMOOLEHKY, 3aKIIOYArOLIylOCs B OLEHKE
npouecca U pe3yJpTaTa U3y4eHMs] Kypca XMMHUHM OCHOBHOM ILKOJBI, TIOJBEICHUM UTOTOB HA OCHOBE
COOTHECEHHUS LIEIEH U PE3YJIbTATOB;

CTPOUTH JKU3HEHHBIE U NPO(ECCHOHATbHbIE TUIAHBI C YYETOM KOHKPETHBIX COLMAIbHO-UCTOPHUYECKUX,
HOJUTUYECKUX M SKOHOMHUYECKUX YCIOBUH; 0CO3HABATh COOCTBEHHBIE IEHHOCTH U COOTBETCTBHE UX
IPUHUMAeMbIM B JKM3HM PpELICHMSM; BECTH JHAJOl HAa OCHOBE PABHONPABHBIX OTHOLIEHUH H
B3aMMHOI'0 YBa)KEHMS; BBIIEISATh HPAaBCTBEHHbIN aCMEKT MOBEAECHUS M COOTHOCUTH MOCTYNKH (CBOU U
JpYTUX JIOJIeH) U COOBITUS C MPUHATBIMU STHYECKMMHM HOpPMaMH; B IpeJesiaX CBOUX BO3MOXKHOCTEH
IIPOTUBOJCHCTBOBATh JECUCTBUSAM U BIUSHUAM, INPEICTABIIOIIUM YyIrpo3y JKU3HHU, 3[J0pPOBBIO U
0€30MacHOCTH JTMYHOCTH U OOIECTBA.

IIpenmeTrHble pe3yJbTaThl 00y4eHHs

VYyamuiics X0J1KeH ymems:



- HWCIOJb30BaTh NPU XapaKTEPUCTUKE METAUIOB M HX COCAUHECHUN TMIOHATHSA: «HEMETAJUIbD),
«TAJIOTEHBIY, «AIOTPOIHBIE BUJIOM3MEHEHHS», «GKECTKOCTh BOABDY, «BPEMEHHAs KECTKOCTb BOIBDY,
«IIOCTOSIHHAS JKECTKOCTh BOBDY, «00IAast )KECTKOCTh BOIBDY;

- JIaBaTh XapaKTEPUCTUKY XUMHUYECKUX DJIEMEHTOB-HEMETa/UIOB (BOJOPOJA, TrajJOreHOB, KUCIOPOJaA,
cepbl, a3ora, (Qocdopa, yriepoma, KpeMHHUs) TO HX TMOJOXKEHWI0O B llepuoamueckoit cucreme
xuMudeckux 3neMeHToB . M. MenzaeneeBa (XMMUYEeCKU# 3HAK, TIOPSIKOBBIA HOMEp, MEPUOI, TPYTIIA,
MOJATPYIINA, OTHOCUTENbHAs aTOMHAas Macca, CTPOCHHE aToMa (3apsii sApa, YUCIO TPOTOHOB U
HEUTPOHOB B sijipe, 00Iee YHCIIO JIEKTPOHOB, PACIIPEACIICHUE YJICKTPOHOB IO AJIEKTPOHHBIM CJIOSIM),
MIPOCTOE BEMIECTBO, (hopMysia, HA3BaHWE W THUIT BBICIIETO OKCHIA M THAPOKCHIA, (popMysa U XxapakTep
JIETY4Yero BOJIOPOTHOTO COCTUHEHHUS ),

- Ha3bIBaTh COCAMHECHHS HEMETAINIOB U COCTABIIATH UX (POPMYJIBI IO HA3BAHHUIO;

- XapakKTepu30BaTh CTPOCHHE, OOIME (U3MYECKHE M XHWMHUYECKHE CBONCTBA IMPOCTHIX BEIIECTB-
HEMETaJIJIOB;

- OOBSACHATH 3aBHCUMOCTh CBOWCTB (WM TpEJICKa3bIBaTh CBONCTBA) XHUMHYECKHUX SJIEMECHTOB-
HEMETaUIoB (paanycC, HEMETALTMYECKUE CBOWCTBA AJIEMEHTOB, OKHCIUTEIHLHO-BOCCTAHOBHUTEIbHBIE
CBOICTBa SJEMEHTOB) M 00pa3yeMblX MMM COEIWHEHUH (KHUCIOTHO-OCHOBHBIE CBOICTBAa BBICIIMX
OKCHJIOB M THJPOKCHUIOB, JICTYYHUX BOJOPOJHBIX COCAMHEHUM, OKUCIUTEIHbHO-BOCCTAHOBUTEIbHbIC
CBOIMCTBA) OT nojoxxeHus B [lepuoguueckoit cucteme xumuueckux 3neMmentoB . . Menneneesa;
OTHMCHIBaTh OOIIME XMMHYECKHE CBOMCTBA HEMETAJJIOB C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
POJZIHOTO) SI3BIKA U SI3bIKA XUMHUH,

- COCTaBJSTh MOJEKYJSIPHBIE YpaBHEHUs pEaKIUH, XapakTEepHU3yIOLUIUX XUMHUYECKHE CBOMCTBa
HEMETAUIOB M MX COCIAMHEHUW, A TAKXKE DJJEKTPOHHBIC YPAaBHEHUS MPOLECCOB OKUCIICHHS-
BOCCTaHOBJICHMUS,

- YPaBHEHHMS BJEKTPOJUTUYECKON IUCCOLUALMU; MOJIEKYJISIPHBIE, TOJHBIE U COKPAILICHHBIE MOHHBIE
YPaBHEHUS PEAKLU C yYaCTUEM DJIEKTPOJIUTOB;

- YCTaHaBJIUBaTh IMPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY CTPOCHHEM aTOMa, XMMHUYECKON CBS3bIO,
TUTIOM KPHUCTAJUIMYECKOW PEIIeTKH HEMETAJUIOB M HMX COCIWHEHUH, MX OOmUMHU (DU3HMUYECKUMU H
XUMHYCCKHMH CBONCTBAMU;

- ONHCHIBATH XMMHYECKHE CBOWCTBA BOJOPOJA, TAIOTEHOB, KHCIOpONa, Cepbl, azoTa, docdopa,
rpaduTa, anmMasa, KpEMHHSI U UX COCJUHEHUW C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJHOTO)
SI3BIKA U SI3BIKA XMMUH;

- OMMHICHIBATH CTIOCOOBI YCTPAHEHUS KECTKOCTH BOJIBI U BBITIOTHATH COOTBETCTBYIOIIMI UM XUMHUYECKUN
3KCIIEPUMEHT;

- BBINOJHATH, HAOMIOAaTh W OMHCHIBATH XWMHUYECKHH SKCHEPUMEHT [0 PACIO3HABAaHHWIO HOHOB
BOJIOPOJIa U aMMOHUS, CyJbdaT-, KapOoHaT-, cHiIuKat-, pocdar-, xsmopua-, 6opomMu-, HOAUI-UOHOB;
SKCIIEPUMEHTAILHO MCCJIEIOBaTh CBOMCTBA METAIUIOB U UX COCIMHEHUM, peliaTh SKCIEPUMEHTAIbHbIC
3amaun no TemMe « Hemeramsiy;

- OTIMCHIBATh XMMUYECKUH SKCTICPUMEHT C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIU POJIHOTO) sI3bIKA U
SI3BIKA XUMUH;

- IPOBOJIUTH PACUEThI MO0 XUMHUECKUM (OpMyJiaM U ypaBHEHUSM peakiuil, MPOTEKAIOUINX C y4acTUEM
HEMETAJIJIOB U MX COCITMHCHUM.

MexnpeamMeTHblie pe3yabTaTbl 00y4eHu sl

Vvyaimuiics 10J1KeH ymemp:

- OpPraHU30BBIBaTh YueOHOE B3aMMOJACHCTBHE B IpyIe (pacrpeleisiTh poJid, JOTOBAPUBATHCS APYT C
JIPYTOM U T. 11.);

- IpeaBUIETh (TPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PELICHUN;



- MIOHUMATh MPUIHUHBI CBOETO HEYyCIeXa U HaXOUTh CIIOCOOBI BBIXO/Ia M3 ITOM CHTYyAIHH;

- B JMAaNOTe C YYUTEJIEM YYHUThCS BBIpaOaTHIBAaTh KPHUTEPUU OIECHKA W OIPENENATh CTEleHb
YCIIEIIHOCTH BBINIOJHEHUSI CBOEW paboThl M paboThl BCEX, MCXOMAS W3 HMMEIOUIMXCS KPHUTEPUEB,
COBEpULIECHCTBOBATh KPUTEPUHU OLIEHKH U MOJIb30BATHCA UMU B XOJI€ OLICHKU U CAMOOLICHKH;

- OTCTauBaTh CBOIO TOUKY 3pEHUS, apIyMEHTHUPYSI €€;

- IOJTBEPKAATh ApTyMEHTHI (paKkTamu;

- KPUTUYHO OTHOCHUTBCSI K CBOEMY MHEHMIO;

- CIIyIIaTh IPYTUX, BITAThCS MPUHUMATD JIPYTYIO TOUKY 3pEHHsI, OBITh TOTOBBIM H3MEHUTH CBOIO TOUKY
3peHus;

- COCTaBIIATH pedepat 1o onpeaesieHHon hopme;

- OCYILLECTBIISITh KOCBEHHOE Pa3JIeIUTEIbHOE JOKA3aTeNIbCTBO.

Ilianupyemblie pe3yabTaTbl 00y4eHUs:

BeinycKHUK Hay4uTCH:

* OTIHCHIBATh CBOWCTBA TBEPIBIX, KUIAKUX, Ta3000pa3HBIX BEIIECTB, BBIAETAS MX CYHICCTBEHHBIE
PU3HAKY;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBYy, CTPOSHUIO U CBOWCTBAM, yCTaHABIMBATh MPUYHUHHO-
CJIEICTBEHHBIE CBSA3H MEXKIY JAaHHBIMU XapaKTepUCTUKaMU BELIECTBA,

* PaCKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKUX MOHSATUH «aTOM», «MOJEKYJIa», «XUMUYECKUU
JJIEMEHT», «IPOCTOE BEIIECTBO», «CI0XHOE BELIECTBO», «BAJICHTHOCTBY, HCIONb3YsS 3HAKOBYIO
CUCTEMY XMMUHU;

* U300paXkaTh COCTAaB MPOCTEHUIINX BEUIECTB C IMOMOIIBI0 XUMHUYECKHMX (OPMYIT U CYUIHOCTh
XUMUYECKHUX PEAKLUN C TOMOIIBI0 XUMUYECKUX YPaBHEHUN;

* BBIUUCJISATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILLECTB, a TAKXKE MACCOBYIO
JIOJII0 XMMHUYECKOT'0 3JIEMEHTA B COEAMHEHUSAX /ISl OLEHKU UX MPAKTUYECKONW 3HAUUMOCTH;

* CpaBHHMBATh IO COCTAaBY OKCHU/Ibl, OCHOBAHUs1, KUCIOTBI, COJIU;

* KITacCU()UITUPOBATH OKCHUJIBI U OCHOBAHUS TI0 CBOWCTBAaM, KUCIIOTHI M COJIU 110 COCTAaBY;

* [IOJIb30BATHCS JTA0OPATOPHBIM 00OPYIOBAHUEM U XUMUYECKOH MOCYI0H;

* IPOBOJUTH HECJIOXHbIE XUMUYECKUE OIBITHI U HAOIIOJEHUS 3a U3MEHEHHUSIMU CBOICTB BEILECTB
B IIpollecce HX TPEBpalIeHUi; COONIOJaTh MpaBHia TEXHUKHA OE30MACHOCTH IpH IMPOBEACHUHU
HaOJII0ICHUH 1 OIBITOB;

* pa3iauyaTh SKCIEPUMEHTAIIbHO KHUCIOTHI M HIENOYH, MOJIb3YSCh WHIAMKATOpaMH; OCO3HaBaTh
HEOOXOIMMOCTh COOIOICHUST Mep 0€30MacHOCTH MPU 0OpAICHUH C KUCIOTAMH U IIEJI0YaMHU.

* PacKpbIBaTh CMBICI Neproandeckoro 3akona . 1. Menaeneena;

* ONMCHIBATh W XapaKTEepHU30BaTh TaOIMYHYIO (GOpPMY MEPUOTUUYECKONW CHUCTEMBl XHUMHUYECKUX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SIEp U paclpeesieHUe Yncia JIEKTPOHOB MO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKHX 3JIEMEHTOB MaJbIX MEPHOOB MEPUOANUECKON CUCTEMBI, a TaKXKe Kalus U
KaJIbIuS;

* pa3auuaTh BUJbl XUMHYECKOM CBSA3M: HOHHYIO, KOBAJIEHTHYIO TOJSPHYIO, KOBaJICHTHYIO
HETOJSPHYIO U METAJUTMYECKYIO;

* U300paXkaTh ANEKTPOHHO-UOHHBIE (POPMYJIbI BEUIECTB, OOPA30BAHHBIX XUMUYECKUMH CBSA3SIMU
pa3HOro BUJA;

* BBISIBISITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAJUIMUECKUX PEIIETOK: HOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAINTMYECKUX;

* XapaKTepU30BaTh XUMHUYECKHE DJIEMEHTHI U UX COSAMHEHHUS Ha OCHOBE IMOJIOKEHUS DJIEMEHTOB B
NEepUOIUUECKON CUCTEME M OCOOCHHOCTEH CTPOEHHSI UX aTOMOB;



* XapakTepU30BaThb HAy4YHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE MEPUOJUYECKOTO 3aKOHA U
NEePUOINYECKON CUCTEMBbI XUMHUUueckux snemeHToB . . MenpeneeBa; * OOBSCHATh CyTh XUMHUYECKUX
MIPOIIECCOB U UX MPUHIUITHATBLHOE OTJINYNE OT PUINIECKUX;

* Ha3bIBaTh MPU3HAKHU U YCJIOBUS MIPOTEKAHUSI XUMUYECKUX PEAKIUH;

* YCTAHABIIMBATh MPUHAJJIC)KHOCTh XUMUYECKON PEaKLMU K ONPEACIIEHHOMY THUIY 1O OJHOMY U3
KJIACCU(DUKAITMOHHBIX MPU3HAKOB: 1) IO YHUCITy M COCTaBY MCXOAHBIX BEIIECTB M MPOIYKTOB PEAKIIUU
(peakuu coenuHEHHUs, Pa3lO0KEHHUs, 3aMEIIeHUS W OOMEHa); 2) MO BBIICICHUIO WM TOTJIOMICHUIO
TEIJIOTHI (PEaKIMU YK30TEPMHUYECKHE U DHJIOTEPMHUUYECKHE); 3) M0 M3MEHECHUIO CTETICHEH OKHCIICHUS
XUMUYECKUX DJIEMEHTOB (PEaKlMy OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE); 4) 10 00paTUMOCTH TIpoliecca
(peaxiuu 0OpaTUMBbIE U HEOOPATHUMBIE);

* COCTaBJISATh YPaBHEHUS SJICKTPOJIUTUYECKON TUCCOIMAIIMN KUCIIOT, IIEJI0UeH, COJICH; MOJTHBIC U
COKpalIEHHbIE MOHHBIE YpaBHEHHs peakifii oOMeHa; ypaBHEHHsI OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
pEeaKIIHii;

* IPOTHO3UPOBATh MPOAYKTHl XHMHUYECKHX peakiuuil 1o ¢GopMmynaM/Ha3BaHUSIM HCXOJHBIX
BEIIECTB; OIPeIesTh UCXOIHBIE BELIeCTBa M0 (OopMyJiaM/Ha3BaHUSIM MPOTYKTOB PEaKIINU;

* COCTaBIIATh YPaBHEHUS pEAKIUH, COOTBETCTBYIOIIUX IOCIEIOBATENLHOCTA  («IIETIOUKE))
IIPEBPAILCHUI HEOPIaHUYECKUX BEIIECTB PA3IIMYHBIX KIACCOB;

* BBISIBJISITh B IPOLIECCE OSKCHEPUMEHTA MPU3HAKK, CBUJIETEIBCTBYIOIIME O MPOTEKAHUU
XUMHUYECKON PEAKIUU;

* IPUTOTOBIIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEH PaCTBOPEHHOIO BEILIECTBA;

* ONIPEACNIATh XapaKkTep Cpelbl BOJHBIX PACTBOPOB KUCIOT U HIEJIIOYEH MO U3MEHEHHIO OKPACKU
WHUKATOPOB;

* IPOBOAUTH KAYECTBEHHBIE PEAKIIMH, MOATBEPKIAI0IINE HAIMYME B BOJHBIX PACTBOPAaX BEILECTB
OT/IENIbHBIX HOHOB

* ONPEACNATh MPUHAMJICKHOCTh HEOPTaHMYECKUX BEIIECTB K OJIHOMY W3 H3YUYEHHBIX
KJIACCOB/TPYIIIT: METAJIIBI U HEMETAJUTBI, OKCHJIbI, OCHOBAHUSI, KUCJIOTBI, COJIH;

* COCTaBIIATH (DOPMYITBI BEIIECTB [0 UX HA3BAHUSIM;

* OIIPEACIIATh BAJICHTHOCTh U CTENEHb OKUCIIEHHUS SJIEMEHTOB B BEIIIECTBAX;

* COCTaBIIATH (POPMYJIBI HEOPTAHHMUYECKUX COCTUHEHHM 10 BAJCHTHOCTSM U CTEICHSIM OKHCIICHUS
3JIEMEHTOB, a TaK)Xe 3apsijaM HOHOB, YKa3aHHBIM B TAaOJIUIIE PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUU W
COJIeH;

* O0BSCHATH 3aKOHOMEPHOCTH U3MEHEHHS (DU3NIECKUX U XUMHUUECKHX CBOMCTB MPOCTHIX BEIIECTB
(MeTa/IoB M HEMETAJUIOB) M UX BBICIIUX OKCHUIIOB, OOPAa30BAaHHBIX 3JIEMEHTAMH BTOPOTO U TPETHETO
NIEPUOJIOB;

* Ha3pIBaTh OOIME XHMHYECKHE CBOMCTBA, XapaKTEPHBIC MJisi TPYII OKCHUIOB: KHCJIOTHBIX,
OCHOBHBIX;

* Ha3pIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapakTEepHbIC I KaXJIOTO U3 KIACCOB
HEOPTraHWYECKUX BELIECTB: KUCIOT, OCHOBAHMM, CONEH;

* IPUBOJUTH TPUMEPHl PEAKUUH, MOATBEPKIAOIINX XUMUYECKHE CBONCTBA HEOPTaHMYECKHUX
BEILECTB: OKCUJIOB, KHCIIOT, OCHOBAHUI U COJIEH;

* OIIPEACNIATh  BEIIECTBO-OKHUCIUTEIb W BEUIECTBO-BOCCTAHOBHUTENb B  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUAX;

* COCTABIIATh OKUCJIUTEIbHO-BOCCTAHOBUTENBbHBIN OamaHc (A7 M3yYEHHBIX peakluuid) To
MPEIJIOKEHHBIM CXEMaM PEeaKiItii;

* IPOBOJUTH TAOOPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMHUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKHUX BEILECTB;



Buvinycknuk nonyyum 603moxcHOCMb HAYYUMBCA:

* TPaMOTHO 00paIIaThCs C BEIIECTBAMU B TIOBCETHEBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOIMMOCTh COOIOJEHUS TPABHI SKOJIOTHYECKH O€30MacHOro MOBEICHHS B
OKpY>Karollel NPUPOTHON CpeENE;

* IOHUMATh CMBICT U HEOOXOJUMOCTh COOJIOICHUS TIPEIMTUCAHUH, TPEIaracMbIX B HHCTPYKIIASIX
0 MCTIOJB30BAHMIO JICKAPCTB, CPEICTB OBITOBONM XUMHUU U JIP.;

* ICII0JIb30BaTh NpUOOPETEHHBIE KJIIOUEBEIC KOMIIETCHTHOCTH npu BBIIIOJTHCHUU
HCCTIEA0BATEIbCKUX TIPOEKTOB IO HW3YYEHHUIO CBOMCTB, CIIOCOOOB TIOMYyYECHHUS W PaCIIO3HABaHUS
BECILIECTB;

* pa3BHBaTh KOMMYHUKATHUBHYIO KOMIETEHTHOCTb, MCIOJIb3Ysl CPEIACTBA YCTHOM M MUCHMEHHOMH
KOMMYHUKAIIMU TpU pabOTe ¢ TEKCTaMH y4eOHMKA M JOTIOJHUTEIHHOM JUTEPATYPOU, CIIPABOUYHBIMU
TaOIMIIAMH, TIPOSBJISATH TOTOBHOCTh K YBOKECHHUIO MHOW TOYKH 3pPEHHS MPH OOCYXICHHH PE3yJIbTaTOB
BBITIOJTHEHHOM paboThI;

* OOBEKTUBHO OIICHUBATh HMH(OpPMAIMIO O BEIIECTBAX M XHMHUYECKHX IPOIECcCax, KPUTHUCCKU
OTHOCUTBCSI K  TICEBAOHAy4YHOM WHPOpMANKK, HEIOOPOCOBECTHOM  pekjiaMe, Kacaromieics
WCIIOJIb30BAHUS PA3JIMYHBIX BEILIECTB.

* 0OCO3HABATh 3HAYEHUE TEOPETUUECCKUX 3HAHUM ISl MPAKTUUYECKOMN AEATEIbHOCTU YEIOBEKA;

* ONUCHIBATh N3YUYCHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSS JIOTUKY CHCTEMHOTO aHan3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX MEPUOJIUUYECKON CUCTEMbl XMMUYECKUX JIEMEHTOB JIJIs
OOBSICHEHHS ¥ TIPEABHUICHHUS CBOMCTB KOHKPETHBIX BEIIIECTB;

* pa3BUBaTh MHPOPMAIIMOHHYIO KOMIETEHTHOCTh MOCPEACTBOM YriyOJeHus 3HaHUM 00 McTOpun
CTAHOBJICHUS XUMHYECKOW HAyKH, €€ OCHOBHBIX NOHSTHH, NMEPHUOJUYECKOTO 3aKOHA KaK OJHOIO W3
BAKHEUIIUX 3aKOHOB MTPUPO/IbL, & TAKIKE O COBPEMEHHBIX JOCTUKEHUSAX HAYKU U TEXHUKHU.

* COCTaBJISAITb MOJICKYJISIDHbIE M TIOJIHBIE HOHHBIE YpPaBHEHHUS 110 COKpAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJUTH TPUMEPHI peaKUuid, MOATBEPKAAIOIINX CYIIECTBOBAHUE B3aUMOCBS3H MEXKIY
OCHOBHBIMH KJIaCCaMHU HEOPTraHUYECKUX BEIIECTB;

* IPOTHO3MPOBATh PE3YJbTAThl BO3JCHCTBUS PA3IMYHBIX (DAKTOPOB HA HM3MECHEHHE CKOPOCTH
XUMHYECKON PEAKIINY;

* MPOTHO3UPOBATh PE3YyJbTAaThl BO3JACHCTBUSA PaA3IUYHBIX (DAKTOPOB HAa CMEIICHHUE XUMUYECKOTO
paBHOBECHS.

* MPOTHO3MPOBATh XUMUYECKHUE CBOMCTBA BEIICCTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* POTHO3UPOBATH CIIOCOOHOCTH BEMIECTBA MPOSBIISITH OKUCIUTEIbHBIE WM BOCCTAHOBUTEJIHHBIC
CBOICTBA C YYETOM CTEMEHEN OKUCIIEHUS JIEMEHTOB, BXOJISIIMX B €r0 COCTaB;

* BBISIBJISITH CYIIECTBOBAaHUE T€HETHYECKON B3aMMOCBSI3M MEXK]y BEIIECTBAMH B PSY: MPOCTOE
BEIIIECTBO — OKCHJ — TUIPOKCU] — COJIb;

* OPTaHU30BBIBATh, IMPOBOJUTH YUYEHWYECKHE TMPOEKTHI IO HCCIEIOBAHUIO CBOWCTB BEIIECTB,
MMEIOIIMX BAXKHOE MPAKTUYECKOE 3HAUCHHUE.

OCYIECTBJIEHUE TEKYIIETO KOHTPOJISA 3HAHUM IO ITPEJIMETY

Tpe6OBaHI/IH K YPOBHIO IIOATOTOBKH 06yqafonmxc;1 0 XMMHUH — YCTAHOBJICHHBIC CTAHAAPTOM
PE3YIbTATBl OCBOCHHA BBIITYCKHUKAMU 00s13aTEIBHOr0 MHHHUMYMa (benepanLHoro KOMITOHCHTA
TOCY/IapCTBEHHOTO CTaHAapTa o0Imero oOpa3oBaHHs 10 XHWMHUH, HEOOXOJHMMBIC IS TIOTYYCHHS
rOCYJapCTBEHHOTO JOKyMEHTa O JOCTUTHYTOM YpOBHE oOmero oOpaszoBanus. TpeOoBaHus
p33pa60TaHLI B COOTBETCTBHHU C 00s3aTEILHBIM MHUHHUMYMOM, NPECMCTBCHHLI IO CTYICHAM 06III€FO



oOpa3oBaHust W yueOHbIM mnpeaMmeram. TpeGoBaHHMs 3adal0TCAs B JACATEIBHOCTHOW Qopme WU
OIpPEAEISAIOT, YTO B PE3yJIbTaTe M3yUYEHUs XMMUU y4dallUecs JOJDKHBI 3HATh, YMETh, UCIOJIb30BaTh B
NPaKTUYECKOH JEesTeIbHOCTH U MOBCETHEBHOM XKU3HU. TpeOoBaHMs CiIy>KaT OCHOBOM ISl pa3pabOTKu
KOHTPOJIbHO-U3MEPUTENBHBIX MAaTepUAJIOB MO XUMUH, KOTOPbIE MCHOIb3YIOTCS MPU TOCYIapCTBEHHON
aTTECTAllUM BBITYCKHUKOB O0OpPa30BaTEIbHBIX YUPEKICHUN, PEATH3YIOLIMX MPOrpaMMbl OCHOBHOTO
o01ero u cpeaHero (MoJHoro) o0Iero 0opa3oBaHws.
Temamuueckuiit KORmMpPOb OCYUIECTBISIETCS TI0 3aBEPUICHUN KPYMHOTO O0Ka (TeMbl) B (hopme
KOHTPOJIbHON pabOThI MJIM TECTUPOBAHMS.
Hmozoewvlii KOHmpos OCYHIECTBISIETCS TI0 3aBeplIeHMH y4yeOHOro Matepuana B Qopwme,
onpenensiemoit [TonoxxeHnem o0pa3oBaTEILHOTO YUPEKACHHUS - KOHTPOJIHHOU PaOOTHI.
Opzanu3zayus u KOHMPOJIb 3a 6CEMU 8UOAMU NUCLMEHHBIX PAOOmM OCYLIECTBIIIETCS HA OCHOBE
€MHBIX TPeOOBaHUI K YCTHOM U MUChbMEHHON PeUr y4yaliuxcsl.
OCHOBHBIMU BHJaMU KJIACCHBIX U JOMAIIHUX MUCbMEHHBIX paboT ydyalluxcs SBISIOTCS
oOyuJarotue padoThl, K KOTOPBIM OTHOCSITCS:
® [UJIaHbl U KOHCIIEKTHI JIEKIUI yUUTEs;
® 3a7a4M U YIIPAKHEHUS 110 XUMHUU;
e pedeparhl 0 XUMHUU;
® OTBETHI HA BOIIPOCHI IO XUMHHY;
® OTYETHI 110 BBHIIOJIHEHHUIO JTA0OPATOPHBIX OMBITOB U MPAKTUYECKUX PabOT MO XMMUH;
® OTYeThl MO HMHAMBHUIYaJbHbIM WJIM TPYNIOBBIM 33aJaHUSIM [0 HUTOraM 3KCKYpPCHHl IO
XUMUU;
® JIOMAIlIHUE TBOPYECKHE PabOTHI, KOTOPBIE JAIOTCS 1O YCMOTPEHHUIO YUUTENS OTACITHHBIM
y4almmcs;
® COCTaBJICHHE AaHAJIWTUYECKUX M 00O0Omarommx TaOmuI, cXeM, KIacTepoB U T.A. (0e3
KOIHUPOBAHUS TOTOBBIX TAOIHI] M CXeM YYEOHUKOB).
JInsi BBIMOJIHEHUsSI BCEX BHJOB OO0ydYaomux paboT ydamipecs OJDKHBI HMETh CIeIyrolee
KOJIMYECTBO TETPAAEH MO XUMUU — 110 3 TETpaau:
1 Terpams - pabouas TeTpanb, Iie BBINOJIHSIOTCS MUCHMEHHBIE PAa0OTHI Ha ypOKe, BEIETCS
KOHCIIEKT.
2 teTpaab — s Ta00PATOPHBIX OMBITOB M MPAKTHYECKUX PadOT, TAe OPOPMIISIOTCS OTYETHI MO
BBINIOJTHEHUIO MPAKTHUYECKUX pabOT, OLIEHKU BBICTABISAIOTCS KaXIoMy ydeHuky. [lpu
OLICHMBAHWU OTYETa IO BBIOJHEHUIO MPAKTHYECKOH paboThl 0co00€ BHHMMAHHUE YJEseTcs
KAaueCTBY U ITOJIHOTE CAMOCTOSATENIbHBIX BbIBOJIOB YUCHHKA.
3 TeTpaab — TeTpaab Ha IMEYaTHON OCHOBE C HAOOpOM 3aJaHuil ISl CaMOCTOSITEIBHOIO
BBITTOJIHEHMSL.
B Teuenue yueOGHOro roma TeTpaad A MPAKTHUECKUX pabOT M KOHTPOJS 3HAHUN XpaHATCSA B
LIKOJIE.
Jlis BBIMIOJTHEHUSI KOHTPOJIBHBIX pPabOT MO XUMHH BBIJEISIETCA CIeUalbHas TeTpalb, TIJe
BBINOJIHSAOTCS] KOHTPOJIbHBIE PA0OTHI U TECTOBBIE 33 JaHMUS.
IlenecooOpa3Ho, 4TOOBI ywamuecs 8 Kiacca IMepBble J1a00paTOpHBIE OMBITHI OMHCHIBATIH O]
JUKTOBKY YUMTENS, a B JAIbHEUIIEM UM MOXHO IIPEJOCTABUTh CAMOCTOSITEIBHOCTb.
B cBsi3u ¢ Tem, uTo 1a0OpaTOpPHBIC OMBITH ydallhecs BBIMOIHIIOT (PPOHTATBHO U CYIIHOCTH
OIBITOB BBISICHAETCS Ha ypOKE, OLIEHKH 3a MX ONMCAaHUE BBICTABIIATH BCEM YYalllUMCS HE CJIENYET.
O1neHKy y4eHUKY MOXKHO BBICTABUTbh IPU €r0 aKTUBHOM YYacCTUU B 00CY)KJIEHHM MaTepuana, ObICTpOM



BBIIIOJIHEHUM OIBITOB, TPAaBWIBHOM UX aHanuze. lloaTomMy I51abopaTopHbIE OMBITHI 0 XHMHUHU
OLICHHUBAIOTCS BBIOOPOYHO.

OcHoBHast 3aadya IMPAKTHUYCCKUX pa60T o XWMHHU, MPOBOJUMBIX B KOHIC HU3YUYCHHUA TEM, -
3aKperUieHNe 3HaHUHM W MPaKTHYECKUX YMEHHUH ydamuxcs. [Ipaktuueckue paboThl ¢ HCIOIb30BaHHEM
UHCTPYKLIMH YYEHUKU BBIONHSIIOT WHAWBUAYalIbHO. B 3TOM ciydae KaxIbplii ydeHUK Oyjaer
npuobpeTaTh HEOOXOAUMbIE IPAKTUYECKUE YMEHHUS. TOJIbKO B HEKOTOPBIX paboTax, /i€ UCIOIb3YIOTCS
npuOOpBI, a TaKKe MHOTO OMNEparii BO3MOYKHO BBIIIOJHEHHE paboThl IByMs ydyeHHKamu. OTYeT 1o
BBIITOJTHEHUTIO HpaKTquCKOﬁ pa6OTBI OCbOpMJ'IS[eTCH KaXXAbIM YYCHUKOM HHIAWBUAYAJIBHO.

KPUTEPUU 1 HOPMBI OLIEHKHW 3HAHUI OBYYAIOIIUXCS

1. OueHka yCcTHOro oTBera.
O1meTKa «5» :
- OTBET MOJIHBIM ¥ MPaBUJIbHBIA HA OCHOBAaHWUU M3Y4YEHHBIX TECOPHIA;
- MaTepuaj U3JIOKEH B ONPEICICHHON JIOTUYECKOU MOCIIEeI0BATEIbHOCTH, JIUTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSTEIILHBIH.
OTtBet «4» ;
- OTBET IOJIHBIM U MPaBUJIbHBIN HA CHOBAHUM M3YyUYEHHBIX TEOPHl;
- Marepuall U3JIOKEH B OMPEACICHHOMN JIOTHYECKON MOCIEA0BATEIbHOCTH, MPHU STOM JOMYIIECHbI JIBE-
TPH HECYIIECTBEHHBIC OMMUOKHU, UCTIPABICHHBIC IO TPEOOBAHUIO YUUTEIS.
OrmeTrka «3» :
- OTBET IOJIHBIH, HO TIPY 3TOM JIOMYII[EHa CYIIIECTBEHHAs OIIMOKA WIH OTBET HETIOJIHBIN, HECBS3HBIH.
OrmeTka «2» :
- TpU OTBETE OOHAPYKEHO HEMOHWMAHWE YYaIlUMCS OCHOBHOTO COJIEp’KaHUsl Y4eOHOTO marepuala
WIH JIOTYIICHBI CYIIECTBEHHbIC OMIMOKHU, KOTOPHIE yUYalIUICs HE MOKET MUCIPABUTH MIPU HABOMASIIUX
BOIPOCAX YUUTENS,, OTCYTCTBHE OTBETA.

2. OneHKa IKCNEePUMEHTAIbHBIX YMEHH.

- OneHka cTaBUTCS Ha OCHOBAaHWW HAONIOACHHS 3a Y4YallUMUCS M MHUCHMEHHOTO OTYeTa 3a
pabory. OT™MeTKa «5»:
- paboTa BBIMIOJIHEHA TIOJTHOCTHIO U TIPABIIILHO, CJENIaHbI TPABWIIbHBIC HAOFOICHUS U BBIBO/IBI,
- DKCIIEPUMEHT OCYIIECTBJIICH MO TUIAHY C YYETOM TEXHHMKH O€30TMaCHOCTH W TMPaBWJI pPadOTHI ¢
BEIICCTBAMH U 000PYIOBaHHUEM;
- TPOSIBIECHBI OPTaHU3AIMOHHO - TPYJOBBIE YMEHHS, MOJJICPKUBAIOTCSI YUCTOTAa pabovyero mecra u
MOPSJIOK (Ha CTOJIe, SKOHOMHO HUCTIOIB3YIOTCS PEAKTHBHI).

OrMmeTka «4»:
- paboTa BBIMOJHEHA TMPABWIBHO, CJIEJaHbl MPaBUIbHBIC HAOIIOJEHUS W BBIBOJBI, HO TPU ITOM
SKCTICPUMEHT TIPOBEICH HE TIOJHOCTHIO WIIM JIOMYIIECHBI HECYIIECTBEHHBbIC OIMOKH B padoTe ¢
BEIIIECTBAMH M 00OPYOBaHUEM.

OrmeTka «3»:
- paboTa BBINMOJIHEHA MTPAaBUILHO HE MEHEE YeM HAIOJIOBUHY WJIU JOMYyIIEHA CYIIECTBEHHAs OITNOKa B
XO0JIe JKCIepUMEHTa B OOBSACHEHWH, B OPOpMICHUU DPAOOTHI, B COONIOJCHUU MPABUI TEXHUKHU
0e30macHOCTH Ha paboTe ¢ BEIIECTBAMH U 00OPYIOBAaHHEM, KOTOpas MCIPABIISAETCS MO TPEOOBAHHUIO
YUUTEIS.

OrmeTka «2»:



- JomyuieHsl 1Be (U Oojiee) CYIIECTBEHHbIE OIIMOKH B XOJE: OSKCIEPUMEHTa, B OOBSICHEHUU, B
odopmiieHHH pabOThI, B COOJFOJICHUN MPABWIJI TEXHUKU OE30MACHOCTH MPHU paboTe C BEMICCTBAMH H
000py0BaHNEM, KOTOPBIE YUAIIUHCS HE MOXKET UCIIPABUTH JIaXe 10 TPEOOBAHUIO YUHUTEIIS;
- paboTa He BBITIOJHEHA, y YYalIerocsi OTCYTCTBYET SKCIICPUMEHTAILHBIC YMEHUSI.
3. OueHka ymMeHHii peliaTh pacyeTHbIe 3a/a4M.
O1MeTKa «5»:
- B JIOTHYECKOM PACCyKJCHUH M PEIICHUU HET OMIMOOK, 3a/1a4a pelieHa paroHaIbHBIM CII0OCOO0M;
O1MmeTKa «4»:
- B JIOTHYECKOM pACCYXIICHUU M PEIICHUS HET CYIICCTBEHHBIX OIIMOOK, HO 3ajJada perieHa
HEpaIMOHAILHBIM CITOCOOOM, WJIH JTIOMYIIIEHO He O0Jjiee IBYX HECYIIECTBEHHBIX OIMOOK.
O1MmeTKka «3»:
- B JIOTHYECKOM PACCYXKICHUU HET CYIIECTBEHHBIX OIMMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OIMMOKa B
MaTeMaTHYECKHUX pacyeTax.
OrmeTka «2»:
- IMEETCS CYIIECTBEHHBIC OMMOKH B JIOTUYECKOM PACCYXICHUHN U B PEIICHUU.

OTCYTCTBHE OTBETA Ha 3aJjaHHeE.

4. OneHKka MUCbMEHHBIX KOHTPOJIbHBIX PaloT.
OrmeTka «5»:

OTBET TOJIHBIN M MPAaBWJIbHBINA, BO3MOKHA HECYIIIECTBEHHAS OLITHOKA.
OrmeTka «4»:

OTBET HEMOJHBIN WK OMyIIeHO He OoJiee ABYX HECYIIECTBEHHBIX OIIHNOOK.
OrmeTka «3»:

paboTa BBINOHEHA HE MEHEE YeM HAIOJIOBUHY, IOMYIIEHa OJJHAa CYIIECTBEHHAsl OIIMOKA U MPU ITOM
JIBE-TPHU HECYILIECTBEHHBIE.
OtrMeTKa «2»:
- paboTa BBINIOJIHEHA MEHBIIIE YeM HATIOJOBUHY WJIH COJICPIKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
- pabora He BBINOJHEHA.
[Ipu oreHke BBITIOJHEHHS MHUCHBMEHHON KOHTPOJBHOW pabOThI HEOOXOAMMO YUYHUTHIBATH TPeOOBAHUS
enuHoro opporpaduyeckoro pexmnma.
5. Onenka TecToBbIX padoT.

TecTrl, cocToflllMe U3 TSATH BOMPOCOB MOXKHO HMCHOJB30BAaTh IOCJIE HW3YUYEHHUS KaXKIOTO
Matepuana (ypoka). Tect u3z 10—15 BompocoB UCHOIB3YETCs A1l NEPUOANYECKOTO KOHTpouIs. TecT u3
20—30 BonpocoB HEOOXOAUMO HMCIIONIB30BATh JJIsl UTOTOBOTO KOHTPOJIS.

[Tpu orleHMBaHUM UCIIONIB3YETCS CIEAYIOIas IKaia: sl TeCTa U3 MSATH BOIIPOCOB
* HET OMHMOOK — OIICHKA «5»;

* O7lHA OIIMOKA - OLIEHKA «4»;

* JIBE OIIMOKH — OIICHKA «3%»;

* TPU OLIMOKH — OIEHKA «2).

Hnst Tecta u3 30 BOonpocoB:

* 25—30 npaBUIIbHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4»;

* 13—18 npaBUIIbHBIX OTBETOB — OLIEHKA «3»;

* MEHbIII€ 12 TpaBUIBHBIX OTBETOB — OIIEHKA «2)».



	2) формирование у обучающихся целостного представления о мире и роли химии в создании современной естественно-научной картины мира; умения объяснять объекты и процессы окружающей действительности — природной, социальной, культурной, технической среды, используя для этого   химические знания;
	3) приобретение обучающимися опыта разнообразной деятельности, познания и самопознания; ключевых навыков (ключевых компетентностей), имеющих универсальное значение для различных видов деятельности: решения проблем, принятия решений, поиска, анализа и обработки информации, коммуникативных навыков, навыков измерений, сотрудничества, безопасного обращения с веществами в повседневной жизни.
	- применение веществ — знания и опыт практической деятельности с веществами, которые наиболее часто употребляются в повседневной жизни, широко используются в промышленности, сельском хозяйстве, на транспорте;
	язык химии — система важнейших понятий химии и терминов, в которых они описываются, номенклатура неорганических веществ, т. е. их названия (в том числе и тривиальные), химические формулы и уравнения, а также правила перевода информации с естественного языка на язык химии и обратно.
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